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Science in Heavy Glun Construction.

In ourartirie last wock se asserted that heavy gun< Hoed with
thick ateel tubes, which ntter have ta support the whole of tho
ongltinhingl steain as well ng the firat ghock of the {rahsyerse
Mraln, are constructed tn deftanee of the tearhing of scicnee, and
thnt they violato dest principles.

The 118t of known explastans of gteel lIned guns without giviug
Warning comprige the Jikton guu at Spozaig, oie d-ton gun on
beard tve L'hunderer twoR-ton guns in France, one 9 ,-inch 13-ton
gun on borrd tho Renown, one B-tneh 18-tonh zunat Constantinople,
two S-inch 12-ton guns at Khochurynese, one Sinclr 12-ton gun a
Woalwiah, one &=lneh fton gun at'Bhacbury ness, one 8aneh 1ikton
Rau il Ladiz on board the Russion frigote Alczandra Newsks, uno 7-
inch 8'-ton gun on honrd ane of 11 M. ships at sens twe =inch ex-
perimenial guns at Sheeburyvnoss ﬁrﬁ-poumlcrs ttacd withsteol),
m'nl twosteel-lincd neld fznns in Indla. Against this ugly list Sir
Willtam Paliiser ean point to tho extraoedinary faot that no gun
}mod with a colled wrought-fron tube of any pattorn, that hasbeen

ntroduced oither tuto nwr werviee or adupted Ly ofboer natioasjhas
uver Yot burst, whethor ut practice or nt proof ~ \Wo thereforo feel
fustified tn matntatning that he has prosed his cuse. 1t shouid bo
remembered that sic af the heaviest explosions took placo very
nenrly within tho fast twelve months, so that tho mildest posstvle
powder, half the size of brick-bats, hat then been made and tasued
to spare the lives of these hesyy gung, and money had been Invished
to build them of tito moxt costly materinlg, bui acither thoono nor
the ather har vaved them frein the lnosvhable constguenees of o
giect of the rirles of nefeniee  The ~ad s low of the matter 1a, that,
siA heavy gang—two English, two Gprman and two I'rench—havin
barst in nbhout twelve monthe, when, and where, 1t may be asked,
1 the next explosion to como oft'? I'rom a xelentitlo point of view,
we ennhot seo how there can be o rudden coasntion of such acet-
desits, and thisinkes the eituation all the more alarming.

ib 15 & positivo rellef to turn trom thesy disastera and thelr origle
nators—on the one hand manuiacturers devold of gelence, and on
the other Government oflicinls who know nothing ofeither unnu-
facturing or scjence—to o selentifle methed of bullding ap guns
which knows go furlure, As we have already mentloned In a
farmer ardiels, Bir Willlam Pallieer In constructing hls guns
throwx the whole of tho longltudinal straln upon the castng, or ont-
st~ of thaguns, and abeorbs the transverse strain by placing loose
colled wroughit-iron barrels in the fagfde of the guny A bout 2,000
of hiz gans, up to the K-pounder, are 1n continual work at home
and in tho colunicg, and none of them havocever burst 1a prooforin

rnetice. ‘The United States ofticors have envpied ont experiments
inm; 2 l:lve yearr, and have detinttely adopted the system we have
deseribed,

LONGTITUDINAL RTRAINS IN QUNS,

‘The bursting of the 109-ton gun on board the Dudl{o 1= o remark-
nble fustunce of tho necessity ofthrowing tho tonstitudina gtratn
upon the outddde part, or enrlng of o gunn In vther woads, (L jle
lustratos foretbly that tivs stratn should bo transterred from the
thnttd area of the tnuner tube to the larguer wres ot tho easing,

S ue, 3 there be lw square inchies bearing that stran at the fnstde [Q

ot the tube, and if the dinmetor of the caging bo twiee thnt of
the eonn. then there won't he {0 «quare tnchies, ur luag Limes the
numoer ol xquare tnehes uu{)porung that straln whon transfereed
Loothe casing Fhas it the longidtadinst atrfin wero 1o cause o
totnl presstreof 3o tane, the faossuie ea the tube would amouat
tu 4 tons per squanrs inch 5 while, If transferred (o the easing, 1t
would unl{ amount to o tons pey kquare fnch. ‘The lnw enunejated
by Sir Willaw Palliser—namely that Barlow's Inw of transverse
strtins fn oo |T'un holds pood tor longtitudinal atraing too—!is a
question of tirst pl’|nt‘l¥»lo. The Ordnaagee Sclect Commiiteo ex-
sressedd thictr opinton 12 years ago that they were inclined to be-
fev  chat #Mr Willtam Palliser was right  Therabject i8 of suff-
cient importance to demand the special attention af the com-
mittes now sitting at Woolwich, and it I8 most desirabilo that
they should have np eppurtunity of detormuning thus tmportant
otnt,

» IHed Sir W. Paliirer’s law been understood, the Dutlio gun would
not havo burst Ignorance of that law has folsted tour buge and
dingerous monsters, namoly four ¥u-ton guns, upon tho country,
nt n cast, {nclusive of carrluges, mounting, and construction o1
rampartg, of probably £150,00,.  An Inquiry ought to bo at once
insticuted as to whether these guns nre or ate not gafe in thelr
present state, and whether boring up the stecl tube and linfng it
on Siv W Palliser's plan might not render thens xerviceable.

There can ' no doubt but that the general beltef extsted that
Rir W Palli~er 8 7-inch guu would burst when It was fired doubly
tlonded.  Rarety the extraordinary stronizth shown by that gun,
nud the comnpleto disappointmoent of all expeotations as to the
result of the experiinent, ought to make our mliltars authorities pauso
hefore they continue to lavizh monsy upon attempts to bolster up
stegl-lined guus.  ‘Chey should remember thot Sir W. Pallfser was bit-
terly opposead for years with regard to tho converaion of cast.iron gung,
and that all the nrguments now used sgninat the extension of his €ys-
tem wlarge guns were emptoyed against tho conversion of cast-tton
guns  The same putharitiey who opposed il 1 ost usefal aud cconon-
1enl converted ordnance, lonked upon his pow famous cbilled shot as
mere folly when he proposed thein.  “ How,” it was argued, “couid
sueh o wretrhad thing as east-1ron shot equul o stecl projectite.”

It took some eight years before his armonr bolls wero und%rblood
anudadopted in thoi\’avy, and in our fron-clad forts When the Ad-
mirulty adopted bis bolts, the lords rent Sir William 1t lotter of thaiks,
for he gave tho Navy tho ase of bis invention iree from all clalms, he
hias, tu fact, never received anything for what otherwiso might have
heen a valwiblo property. It 1s plain that Sir Willlam has been for
many yoeurs tho uncovenanted servant of the War OGlce and Amiralty:
hut tnforwunately for the interests of the publie service, departmental
jrnlousy—from which, bowgever, the Admiralty are perfectiy freo—bas
heen cnabled to tako advantage of tie changes of administrstinn, and
« o aivent to ofiire of newy  mon, :ilmrt lociz has been the meuns of
throwing abeoluto power into the bands of thaye who are ioventors,
manufactnrers, and Judges inop2.  The motto of the Ordnanco Bratch
of the \War Ofllce hgs, for (00 many years, trig junla 155 uno.

1ne pastsuccesses of Sir W, Palitser entitjo g px_‘i){\osul to conslder-
ation s ho muintainsbat If the dturnp of the gun which barkt on board
the Zhundsrer were lined on his pign awith a cofled wrought-irop ‘bar-
rels 1t would not burst I fired with a doubléd charge similarsto the &econd

Thinderer s aun juto pleces, 1g fornds hisopinion wn experiments
a:shown Inoor Jlusiration, and muintains viay rantigh the barrel
might bulge round the scat of tho front charge, no further harm woutd
ensue.  Ho polnts to the faet that the first Phunderer gun 18 nat bulged
rottnd thie stpposed scat of tho front charge, aa being one of the keverat
proafs that that gun was not doubloe-lotded when bumst, What we
regard as capeclally objectionable 18 that whilo an experlmment whiehr
would ho of sich Infinite benefit to the gerviee has hoen tejected on the
score of expehse, moncy should have been forthieoming by tens of
thonsands of pounda for purchasing 100-ton guue, which now must bo
dangerous begaus, they have been conatructed in iginorance of first
principles. Ginco wo have undertnken thoe tasic of endeavoring to olu«

14 cldate tiesd prinelpley, tvo lave ghavn two {ltustratienn, wiileh wo

trust will ennble our readers atn glauco to apprecinto tho diffurenco
betweon the application of scienca lnrgnn constructioh on the ong
hand, and tho Inck of it on tho other. —aflad Seritee Gasct(é

LECTURE ON THE PRINCIPLES WHICH S8HOULD GUIDE THE

CUNSTRUCTION OF HEAVY ORDNANCE, AND ON THE
MATERIALS IFORR THF SAME.®

The construction of heavy aordnance isa gubject whiecly at the
prosent tHno possosses capectal tntorest in this eountry, beéntise of
the reccht aceldent on board the ** Thunderar,*

I propase to direct your attontion to the following dlvisions of
the subject i~

I8t T e nature of the force with whiclr we hinvo to.doal.

2m4l. ‘Tho muterinf which has to control and diroct that torce.

ard. Tho proper dlsposition of that material

4th. Tho arrangement for giving the pro)
rotatlon.

6th. Tho effect of chambering,

6th. Tho propor arrangoment
of brecch-londers.

18t. The force with whieh we have o deal.~This 18 {ho forco of fired

gunpowder. Many other expiosive compbunds hitve been proe
posed® but I bellovo 1t is now universally adniftted that gunpow-
deristhut which 14 best sulted for artilicry purposes.,

¥ere, howevor, we aro ot with tho fact that tlicre are many
varicties of gunpowder. These, however, as regards our own s8¢t~
vice, may bo contined tp R, L. G. and pebhlopnowders, the latter
betng thut which I8 now golelyx used in heavy: guns,

Tho ndvantages clnimed for pebblo powders aro that whilst they
glvo as great or a greator muzzle volodity tliey eause less strain
upon tho gun than the R.L.G. ’

Thot they cause n Jess strain is quite trae, and 1s due to the fact
that they burn slowly and continuo burning whiist tho projectilo
18 moving towards the muzzle. :

1t may, however, bo shown that with a givep welghl of powdoyr
the pienn pressure islcss witha siow thana qulek burning pow-

;wmo tho neccessnry

)

of tho materinl inthoconstruction

cr. ,
Takite tire pressures In the 10-inch gur fired with 75bs. of peb-
ble powder und a 30 1b. shot, of which u diageam 18 glven in
Messrs. Noble and Abel's paper on fired gunpowdor (Phil. Trans.
1I8NT3), we tind that with o maxfmam pressure of 18 tony per squarse
tnch, the terminal prexsuro at the muzzlo wusd tony, and the
mean pressure about 614 tons per squaro inch,
Now wiren the shot réached tho muzzloe the chaso was fitied with
gus at a pressure of 8 tong per gquare inch. If now Uit gnas were
passed haek by a piston untll it occupied the original volume oc-
cupled by the charge, and ifthere woro no transmission ofheat,
which, as 1 will presently show, would bo the case, the pressuro
would rise to 33:GS tons per square Inch. But tho work dontin
compreesion would Yo oxnctl:é cqual to thot given out in oxpan-
afon, Ro that 1 the ‘harge had been converted 1nto gns (nstancously,
tho chamber wonld inve boen flled with gab at 83+63 tony, ahd that

guy in cxpnndlnf 10 3 tons would havo glvcnnmcﬂn aneasure of 92
tons per square Inch against 614 tons per square {nch given by the
pcbh{o o wder. '

Rou f:l speaking, If the powdor had been instantancously con-
vcr?ct{"ln{o lg)m:, thgi'olocltg of tho shot would have been Jiicreased
by twenty per cent,, but this would have beons obtained by un in-
crease of pressyre {n tho gun, trom 18 to. 3363 tons, or about 6 por
cent. ' A
1t is therefore ovident that with the same woight of charge theve
13 n 1oss of veloclty with siow burning powder. .

This nppedrs to be borno ont by the pxperiments recorded by the
Commniittee on Explosfves (Second Repart, page §), whero the ve-
locity obtained in a 12-inch gun with &5 ’lhs.lpcbble powder-was
1,257 1cet por ingh, and with 671bs. ‘'of R, L. G,, 1,157 fcet por fuoh,,

I1fthe chargo rh. 1.. G. had been 85 1bs., the velocity would have
been 1,304 fect por inch, or about threo per cent. grenter than with
the pcbblo powder, and a stmilar result would be obtatned from |
tho experiments recorded at page 10-of the Preliminary Meport
made with & 10-inch gun and charges of &) 1hd, of R.1..G., 80d-Tu ibs.

of pebble powder. )

Tho difference orvo]ocltis botwoen theso powders 18, however,
so smoil that there can ho no doubt of the wisdom ot usingthe
wlow buriing powder in iarife guns as at presént constructed.

This being 50, wo Imay assume tlyas we haveforour motjve power
an elostic fuld attaining o pressayec of 210 24 tgnapor‘xgggg%gql‘x

in gane of 12 inclt dihmater, and-probabiy-30tonain'ld .
W hiat regards us, huwGver’ ay present, 1s (hit Wwo musy provide ror
Imuceh b gher pressures in largo guus, oven th.ou%h we do adopt
slx?;-bun;g}w t;“()"f::h the ¢ is to_be made - For ncm'y; artjllery

e malerial of i n 3 .
we may léavo‘bron’zo oat oﬂm questipn, ‘and topfitio ourstives to
cast §ToN, wrpught fron and kteel. . . .

Much eopfusicn of $dea artses from the want ofa really ec:ont)_tic ,
nomenciature on thiy subject. - By many® writers, 1ron and stect
are treated almost as though they wortdistinot mein)s, whilsttho .
‘tact 18 that trdn, whictheredst or \wrought, and pteel, aro in alt
thelr varigtics only &lioys of thomutaliron wWith otliérdubstasices,

< #fpcturo delivered at.tho United Serv{co Insiitation by Janies:
A Longridge, 3.1.C.E. 'R



