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ENGINEERING.

F3
A NEW BYSTEM OF SUBMARINE
ATTACK,
To 2 Eviror of EsarNgeunixe.

Str,—~Agreeable to my letter of Bdarch 11th, I now
propose to describe the general features of my new
system of submarine altsek. %

In the communieation uﬂufiaz?é?u, I siated as a

general proposition: that a heavy body of regular
form, of any density whatever, mbving throngh the
atmosphere, is inexorably under tHe influence of the
earth’s atiraction, and thercfore §deseribes & fore-
shortened parabolic curve dwrizggits flight; while a
submerged body, the weight of whigh is equal with the
weight of the water & disphuces, isfnot aflecled by the
earth’s atfraction; “and that coasb uently, if put in

tion of its apex and i the line of its axis horizostally,
or on an incline, will, owing to the inertia and the
nearly mcompressible naiure of water, more readily
displace the column which rests upon and depresses
its upper half, thax the column from below with is
lifting tendency, Consequently, the conrse of the
conical hody will Le diverfed from the straight line up-
wards, deseribing a curve nearly elliptienl, and quite
sudden, if the speed be great. A cy?inder with semi.
spherical euds will, from the same cause, ascend to
the surface if moved in the line of Hs axis; while a
cylinder with fiat ends will iake a downward course,
graduslly increasing ifs inclination until at last the
axis assumes a verfizal position. Obvieusly, the lower
part of the forward Aat end encounters a greater re,
sistanece than the upper part; hence the lower half op

no* spe«ﬁ%‘} ary ranges, the plan i
attack al distwaces not much exceedng 500 it, un
the sea be very smooth.

The vis vive of & shell 15 in. i diameter, of swt
lengil that it displaces 500 ib. of water, may be rea
estimated if we suppase the charge of powder in
gun to be so regufated that the shell will enter
water ab the requived rate of 400 ft. per second ; t

. X
*—g‘% =984£:¢500=1,172,000 foot-pounds. A ¢
drical body 15 in. in diameter, with semi-gpherical ¢
moving af a rate of 301t per second under w
requires s constant mative foree of somewhak less t
400 th, Assuwing, then, that the shell passes thro
120 ft. of witer—the mean distance represented

e

—

ntotion wuder the surface of 3 quiesac%_t fiuid of nnlimited

extent, such a bedy will continue ove in a sfraight

liue until the molive energy which gropels it, becomes

gs_ss thaw the resisting force of the surrownding me-
fum, 1

In virine of the frst part of this éﬂm‘a} proposition,
a heavy body may be projected iv siich a manner fhab
the termination of its trajectors shall make any de.
sirable angle, less than 45° with tBe horizontal lins,
independently of the length of the dhord of the trajec-
tory. In other words, the baly winy he projected at
variuble distances over water, and et strike its sur
face at any desirable angle. This smporfant resulfis
effected siuply by varying the relafive proporiion be-
tween elevation and sirength of chrge. The second
pact of the stated general propesitibn is of equal im-
portance. Tt points to the fact that the tvajectory
may be extended in a straight line dmder water, to any
desirable distance, irrespective of #he speed of the
projeetile.  Aecordingly, a shell may be projected from
ong vessel towards another witiin mioderate ranges, in
sicl a manner that it shall dip into the watar at 2 con-
siderablg distance from, or elose 1o fhe vessel assailed,
independently of the distance bevwebn the two vessels.
Also that the shell may be projected af snch ar angle
that the prolongaiion of s trajedbory in & straig?ht
line, after coniact with the water, sholl strike the hell
of the vessel assailed, 3t any desicgble depth below
the surface.

That 2 certain velation belween elisrge and clevation
cuables us to project o spherical sHot, with consider-
able accuraey, in such a wauner as fo strike the water
al any desivalle distance from au Bpponent’s vessel,
at angles within 45% will be admit Hence, if the
irajectory be such ihat its extensiof in a struight line
from the poiuk of contaet with the Water leads to the
holl of the vessel assailed, the latr will be hit—on
condition, however, that the shot $ not diverted on
entering 1he water ; and provided itg vis viva be suffi-
cieal 16 overcome ihe vesistarce efeountered during
its passage through the water. se indispensable
couditions, which appazently cmu.o%he complied with,

poiut to the diticulty of Litting a¥vessel below the
water line. And if we suppose thaf the projectile is
not spheriedl, another serious ditfenlty presents itself.
An eloagated hody will not benc tebthe curvature of
the trajeetory, but refain durine ifs fight the same
imclination as the gun from wlichiit has been pro-
jeeted; hence it will fall nearly fat Bu the surface of
the water at the end of its course, £

Agrecable to our general propositibn, u regular hody,
weighing as much as the water jt @ispluces, is inde-
pendent of the eartl’s attraction ;. btk there is another
force which, notwithstanding the absnee of any gravi-
tating teudency, will couse a bLodg of regular form
moving under water fo deviave frodn o straipht line

{he iransverse section of the eylinder suffors an sxcess
of retardation, which oecasions the downward course
deseribed.

The’ guestion whether the apparently inssperable
difficulties thus' pointed out may be overcome by me-
chawical expedients, has, as already stated, occupied
my attention for & long time; and numerous experi-
ments have been made to test the afficacy of devices
resorted to on {heoretical considerations. But it is
not my purpose o enter on a deseription of these
devices at present, ou grounds that will appear here-
afier.  Accordingly, I will assnme that the axis of the
elongated projectile during its flight through the air is
para‘flel with the trzjectory, and that om entering the
water the projectile will not be diverted, hut continue
to move under the surface, with the same inclinetion it
had on coming in contact with the dense medinm.

“The aceompanying sketoh presents the main features
of my new system of submarine attack so distinetly,
that it will be superfinous o enter on a general expla-
nation of the nabure of the scheme. It may be well to
state, bowever, that he elongated shell is charged with
dynamite and provided with a pereussion lock and
trigger, to be actuated as deseribed in my former com-
wunication relative to the self-acting torpede.

It is well known that numeraus plans bave heen
suggested, during the last few years, for fiving under
water, for the purpose of plerciog the hull of ironelad
vessels helow the potnt protected by the armeur, In
several instances these plans bave been earried into
practice, with the invariable result that the resistance
of the water has been found so great, evea at very
short distances, thut an ordluary wooden lull has
proved to he impeneirable. The plan now under con-
sideration bears no resemblance to these prejects. In
the first place, the altack is made at a distanee; and,
secondly, the foree of the missile on reaching its desti-
nation, need only be sufficient to actuate the trigger
which canses the ymition of the explosive charge.

Apart from the 1heoretical considerations relating to
the course of the clongated shell under water, the
practical question of mefior puwer to propel the shell
presents itself at the first step in the investigation. It
15 hardly necessary to state that the foree relied upon
is the vis viva paseassed by the shell ou coming in
eontact with the water. Before estimating this force
it will be proper to call attention to the fact, that my
uew systemn to be effective and a practical suceess, does
not call for aftack u) a great distance, provided ile
vessel from which the missile is projected has greater
speed than the oppenent, and uf the same lime adequate
protection against his ariillery. No rveason whatever
can be assizned why the atfack should nof be snecess-
ful, and the destruction of the vessel assalled as eertain
if the distance of 500ft. were the limit, as if & ranze
of 5000 ft. better suited ihe new svstam. Tt will he

the accompanying disgram—we have a resistance
180 400=48,000 foot.pounds o overcoma.
motive foroe, it will thes be seen, 33 more than i
times greater than the resistance; hence no doubt
be raised as to the adeguacy of the motive power
nished by the vis viva of the shell. i should be
served, that the resistance is very great at first,
that the speed of the shell diminishes in a very m
ratio; hut it would be fulile to present a formula
pressing the rafio of speed sud resistamce sines
_fof&:‘;?tiae hody is the chief element in fhe eale
tion. Sufficeii to say, that while the vesisiance aga
a blunt bedy is so grest that it can hardly be o
eome, one p-ovided with a sharp point entors the w
with much facility, even at the vate of 400 ff.
second. The wassage of the shell throagh the w
will, therefore, be snificiently rapid to reach the des
object in proper time. i

ith reference to the gum, it should be born
mind, ihat tas very low speed of the shelf, and
consequent small charge of powder needed, va
heavy metal unaecessary. Besides, slow burping ¢
powder eontained in cellular cartridges, will
ployed for the purpese of cheeking rapid ignition,
m order to susiain 8 uniform pressaré duniag the
charge. By reference to our sketch it will be
that the guns ave loaded from beiow,_an;i for
purpose so arranged 3 to sdmit of being depre
6{°. Guu carriages are dispensed with, t.l}e trunn
beiug suspended by adjustable pendulum links see
under the turrst roof. ~ The recoil Is checked by bu
attached to the turret wall in rear of the breach.

T feet called upon to state, that loading guns b
deck, as here shown, was planned by we, and draw
tepresenting this method exhibited in New York ser
years before it was claimed by certain American ¢
neers as their favention. .

Respecting the safety of the charge in the shell!
ignition during the discharge, it will be well to
serve ihat effcient means have been devised to pre
such an accident, With reference to the cafibre,
evident that this system of aktack calls for dimen:
that witl admiz a shell of sufficient capacity fo cor
a cherpe whic3 by its explosion will destroy a
class ship of war built on the celiutar plan.  Not
short of 560 Ih. of dynamite will sufiice for this purg
Lence nothivg less than 15 in. ealibre will ems
The Awmeriean snd Swedish 15 fa. guns arz admii
ealoulated for the purpose, althongh they are unw
sarily heavy. . -

European sevans, especiaily cerfain Swedish 3
artillerists who bave eritieised my advocacy of thel
smooth-bore gan, will understand on logking into
matter, why T have persisted in advising the Sean
vians t0 carry this large calibre in their meo

fnrrets as the most effective weapon against
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1o eause Lo fear the Prussian Konig Wilthelm ov Frie-
derich der Grosse, when their ports ave defended by
vessels armed with guns by means of which 300 lh. of
dynamite may be exploded under the bulls of the in-
traders.

"Fhe important question of ldtling the intended ob-
jeet will be best answered by a carcful cxamination of
the accompanying divgram, which casnot fafl to con-
vinee naval men that, m moderate weather, the slon-
gated shell may be made to dip atb the proper distance
from an opponent’s vessel. Tie diagram elenrdy shows
that no great aceuraey is ertled for, and that the shell
may dip ab various dislances from thie vessel assaiied
and yet sirike the hull. It should he observed that
the verfical seale of the diagram is different from that
of the horizontal, in order not to place the vessels too
far apart for the limited size of ihis page; couse-
quently the irnjectory shown is distorted.

The turvet, it may be bricfly noticed, in whieh the
light 15 in. shell gans are monnted, is composed of fak
wrought-iron plates forming a square box, wide enough
1o recommadats the fwo picces, suspended ns already
stated, by pendulum links seeured under the turret
rool. A massive central shaft of wrought iron sup-
poris the squave hox. on the plan adopted in the
monikor tnrrets.  Tho vessel designed to earry the ro-
taling square box with its light shell guus is o mere
iron hall crammed with mofive power, n crder to in-
sure: # higher speed than that of existing ironclad ships
of war. The midship scclion is frimmgular, and the
bow raking, as indicaled by ouv sketch. The over-
hanging sides and deck ave heavily armoured,

Permit me to add, for ihe information of your
readers, that I intend to make a formal offer, nnder
eertain stipulations, to fornish, at my own cost and
risk, & swift serew vessel provided with a pair of 15 in.
smootl-hore wuns, and the necessary apparatus for
sinking by submarine explosion, a vessel of the ave.
rage draught of the ironclad fleet of Yingland, while
such a vessel i being towed at. the greatest speed
possible, or performing whatever evolutions her owner
may choose, with thae distinot understanding that the
attack shall not be made at 2 less distance than 500 £t
Accordingly, it has not been my purpose on this ocea-
sion, o enter into a full description of niy new system
of submarine attack. It may be well, however, to
deline clearly what the scheme is intended fo accom-
plish. T a fiest-clnss swifl ironclad ship, say the De-
vastation, unassisted by other craft, witf meet fu open
water o vessel constracted agreeably to the new system,
it is eontended thot the Intter will sink the breast-work
wonitor in spite of her guus, and uotwithsianding
evolutions designed to avoid the submarine missile,

Yours {raly,
J. Brrcssow.

New York, March 27, 18570, :

Tas Des Motxgs Vatoey Ratrmoan, Tows, USA—
Subseriptions are invited by Afessrs. Chadwickes, Adamson,
Collier, and Co. for an jssue of § por cont. mortgage honds to the
smount of 2,008,000 dols., of the Des Molaes Valley Railroad,
Towa. The bonds, which are of £000 dols. each, and jssued
Ak the price of 95 per cont., are o firsé chaige on the line
;gg&m 385,000 acres of land, and aro redeemablo ab par in

- [P

Duazm or Wintiam W. Qorwutr.~This well-kuowsn and
h]g}‘:‘IF esteemed citizen of New York died at big residence,
on Waskington Heights, on the 17th wlk., of typhoid fover-
Mr. Cornell began lifo depending entirely upon his own
encrgies. e served a regular apprentieeshiip of seven years
nt the buinessin which he subsequentiy bocame distingaished.
In 18‘_14. in partaership with his brothey, J. B. Cornell, he
established Iis iron foundrr, employing nb first, by veason of
the small cupital posscesed, hub one teom,  The originel
manafsetory waslocated in Center-streck. Here the business
of the deceased gradunlly inercased until nt the end of ten

. Fears it had attained tn ‘snek larga proportions thab it was
nweessary ¢ move to anether Jocality.  During this year the
firma constructol their great fomdry in Twenty-sixth-street,
bckmfm Teath and Elerenth averncs, and which hns since
remained the prineipal one owned by the brothers. 3Mr.
Cornell's name 18 eanspienovely assoeinted with the progress

of the use af iron as a building material, mpny of fhe beet
known edilices in the country having Dbeen emutrucied by

Lim., Among them we can name the Gnited States Custom

lyfouae ak S:wn'nnnh, Gn.. the Sun Atiantic Mninal Insaranen

Compruy, A. T, Steseart’s, T, B, Claflin and Co.s, Blank of

New York, Liank of Conmeren, Union Bank, Ball aned Blnck’s,

and the New Tork Horgld buiklings. ‘These ave buk & few
of the mnny fine structures which will long remain moni-
ments to the skill of the frm of J. B. and W. W, Cernell.

Indeed, owning as the decessed did, the most extensive and

complete{y equipped works in the United Siates for the
eonsirietion of fireproof building, it is not surprising thas
he, with his brother, held the foremost position ameng our
iron {oundors. Tn bLis private life Mr. Cornell was distin-
guished for many storling and aminble troits of chumeter,
and wag vory Hheral in his gifts, espoeially o the Methodish
Church, of which he was « niember.—Seizntifie Anericuin

THE GENERATION OF STEAM BY GAS.

Trre difficulty, and in gome cases the impossibility, of em-
ploring steam power in warchouses and similar buildings,
fias long been felt. The difficulties have arisen from the
eircumstance that where the use of the engine iz only occa-
sional during the day, the expense of maintaining steam is
very considerable. Further, the extra preminms charged
by the insutance companies ara very heavy where an ordi-
pary steam engine and boiler are aven pardtitted to be vsed
in warelouses. Spaee alse is sometimes suel an objest in
this class of buildings, that the use of steam is for this
reasan alone prohibited. AH fhitse diffienltics, however, are
evercome it a compact and wellzmrranged ‘system of engine
and beiler, which has been designed by Me, Arthar Jackson,
of No, 1, Loman-street, Sonthwark. ¥u this apparatns the
steam s gensrated acd maintained by gag, and is so safe
that {he insnrance companies do not reqaire any additienal
preminm,  The apparatus consists of a eylindrieal iubalar
boiler heated by jets of gas mixed with alr, and from which
steam is supplied to = small vertieal eylinder engine, which
works the hoist, lift, or crame, a5 the case may be. The
engine aml boiler arc in some cases carried on & small bed-
plate, and at once embedy eompactness, safoty, cleanliness,
economy, and simplicity.  Affer the stenm has onen heen
riised to the working pressuve, usnally 66 1b., if is maingained
ot & pressure of 401b. while the engine s out of usé, by 2 few
jets of pas.  This renders the apparatus especially suitable
for intermitient work, such as is eommon to warehowses and
similar establistiments.  About thirty of these enpines have
been Iaid down in aud about the City during the past threa
vears, and are all worling satisfactoily. The most recent
examyple of thess engines is one which has just been erected
in the Crutched Friars ton warehouses of the East and West
India Dock Company in Hari-street, Mark Lane, and which
we recently fuspected. This apparatus is used for the pur-
pose of lifling the feas, {he work having been hitherts ef-
fected by manual Inhonrn as steam has been strietly pro-
libited in the building. In tho present instance, the appa-
ratus Is fixed on the fourth floor of the buil@ing, which is
five storles high, exclusive of a ground floor and basement.
‘Fhe botler is placed in a corrugated iren house, carrisd on
cantilovers, outside the building, the sngine and apparatus
being just inside the warehouse. The boiler, which iy of
the vertical tubular type, is of 2 horse power, and occupies
an area of 3 fl. squave, it is 2 ft. In dtameter, hins 164 tnbes,
ol is lieated by gas mixed with alr, steam boing generated
very rapidly. The crane or hoist is worked by a varticsl
eylinder 6in. diameter and 10 im, stroke. It operates o cage
7 I by B ft. 6in, and which is raieed by ‘the engine and
lowered by gravity, a friction brake beisg attached to the
chain barrel of the engine for that purpose. Up to the
present fime the dock anthorities have been pleased to ga
on warchousing their Leas in the slyle of iheir forefathers,
the first imparters. In this special portiom of the wave-
honses thirky-six men have been employed from time im-
mentorial in Tifting tea from fioor to floor by the staging
process.  Now al one foll swaop Mr. Jackson has knotked
off thirty-four, retaining only oné to tend the hoist below
anil one to drive the engine above. The esst of warking is
very morerate, and varies with the work done and thé cost
of gna per thousand feet.  With sn engine sach s that we
bave just deseribed the cost s found to be about 5, per
day for gas. O, fo bring it into lower terms sill, in con-
stant, working the boiler consumes 100 f6. of gas per horse
power per hour; how much legs I8 required depondds npen
the time the engine is in actusl work. Duving our visit,
stean was maintained at 75 1h., and the hoist was in sctive
operation and worked very satisfaetorily, Thero azc nn-
questionably many adv ges attending this method of
generating steam, o which its incrensing adoption bears
testimony, .Another imporiant peint should mot be lost
sight of, and that js that the adoption of this method of
working hoists and craves, if more general, would fend, by
the rapidity of delivery it ensures, to facHfitate tho circulz-
tion of hesvy vehicles in some of oor ovér-erowded
thoroughiares,

Brover/s Tismsge Roor at Bimmusemaw.—~—The Spow
5l Biation of the Great Western Railway at Birmiegham,
with which moest of cur readers are doubtless familiar, is
akout to he removed, together with Bruvel's fine fimber
mef. This strnebure will be “superseded by an iron roof
anid new offices of more commodious character, The old mof
is an excellent examyple of carpentry, and, as sueh, deservos
furlher nabice at our hands which we purpese shortly %o
give it

ImgrRUMERTS oF Florst Torrinn—Af the Roynl Institut-
tion on Friday night, on ihe eceasion of FProfeasor Huxley's
lecture o the hovse, thers was exhibited n number of lavge
razor-edized flink stones, some with frightfully jngged edges
with most terrific points, and many of them of gront size.
These were picked up from the rords as apeeimens of the
eruelty inflicted on horses, at the present time,  The inserip-
tion upen the biack board to whick they were sttached was
nz followe :—* Insbruments of Ilorse Torture employed in
fho Winctoanth Coniary on the Ronds of the Soutk of Xondoxn,
within ghe four-mile rading of Chaving-cvoss.  April, 1870,
The indignation foli was very gront that smch frichiful
barbarism showld be proctised a% the same fime, when by
the ndoption of the stearx xoller by the public bodies all these
sharp stones eold bo pressed into the earth, and & perfeetly

Tlat and even rond be inade in o fow hours. It is to be hoped.

Uhat this session will not pass over withous a short Bill mak-
ing the use ofithe stean rollor compuleoty on all pubiie

bodiey lavine dawn tanan atanas

. LONG SPAN BRIDGES, .

W publish, this weel, the general drawings and some
the details of a bridge designed by the late John A, R
bling, and which although never erected, will be found -
much inferest on account of the eare with which the eng
neer had worked out all the details of a structure in whic
his system of the © Parabolic Truss” was adopted. The the
openings of the bridge are spaumed by two paratlel coy
tinuous frusses 1184 ft. long, placed 14 £t apart vt
clear, amd carrying the roadway upen their lower cherd
‘The superatrastare is bolted down to one pinv, and Jef fr
fo miove upon roflersover the others, The towers which can
the cables at the middle pler form a part of the movab
structure, and’ are, therefore, free to move with the truss
under variations of temperatere. The readveay is sopported
fransverse rolled girders placed 5 ft. apart, 12 in. in dépt’
and 21 fE. § in, long. Between these girders, and undernesi
the rails trussed timber stringevs are placed, and apon the
are Jaid the longitudinal sieepers of the permauent wa
Every alternate transverso girder is suspended fo the cabi
of the trusses, and ] the girders sre rivetted to the low
chord of the main girders, Fach of the trusses iz donb
throsghont its length, the posts being separated by an i
torval of 2 ft., in the centre of which space tho cables a:
suspended, the susponders hang also in the same plan
as well s the rope stays passing over the towers below I
cables.  In the trusses the arches are relied upon for givin
sirength and rigidity, and the cables for strength “alon
and the repe stays, six to eack tower, {0 increase th
strength of the struelure ss well ag add to ite stiffness, W
intend {o publish further details of this bridge next week.

PERKINS'S HIGH-PRESSURE MARING
ENGINES.

Wr subjoin an engraving of a pair of indieator dirgran
taken from the engines fitiod by i!easrs‘ A. K. Perking an
Son, of Senford-street, to the tugbont © Fiige.” Weo gaven
acsount of the trial of thess engines on page 287 of our la:
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number, and a3 we then deseribed their enustruciion, alf w
nced do here is to give the particulars relating to the twm
diagrare we now publish. One of these dingrams was takes
fror the forward and the other from the aft engine, and th
particulars are as follows :

Forward. Alt.
oo Ib. 1.
Initial prossare per square inch ... 183.7 1815
Mean pressure per square inch in
ema.]? eylinder - 1522 e
n pressure per gquare in, inlarge
cylinp;em ";:e . q... " g 25.7 20.3
. Pressure in boiler ...

250 1t por sq. in.
Revolutiong per minute e 23

Trdal indivafed haven nawaan . onn o wo
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