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smeller sxoept when in praciice It is desitable to press
tha slies over very firmfy on fo the last glice, eut B.
From Fig. 50 the five principsl positions of the cenbre
of gravity of the section, illustrasive of the work dous,
are showa. A uniform bwist, it will have bean seen, is
thus smdesirable ; o convar surface becomes necessary to
obiain the proper fwist, and 5§ concave surface is vnde-
nirable, because too large gn ares is in contact, ai any
section, with the sheei)and by it the upper and lower
engles of the slica are broken and rubbed off. ¥Mr J. B.
Hansome has found that any pard of & turnfurrow which
presents an angle greater than that shown at X, Fig. 48,
should pok bear upon the slies over more than about one-
fifth of {ts whele width, The turnfurrow which conforms
to these conditions is much like thut shown at Fig 47,
hut the moat recont forms for general purpose ploughs
will be shown hereafter, Returning fo the frinls =t
Waywick jn 1839 referred to in connockion with Fig. 47,
we sy give some of the figures obtained as showing the
decrease in draught as compared with the ploughs tested
by Mr. Posey.  Inbeavy land the furrow slice was 12in.
by 9in,, thoso for light land are not recorded, but were
pmbab]y about 9fin. by Gin, and 9in. by 5in, for general
purpose ploughs,

: Draight of Plougis in 1859,

gkt Leanl.

Maker. m;.“blght_

Rowsby ., 18576
Ransonio 3600

Heavy Tatd.
Muketr, | Dranght.

Hornsby: .. 33283 ..
Ransome .. 138475

onsral Turposs.
‘Mukor. Draught,

a ..

- oo Ransome.. 11733

13295 L. .0 Howsrd .. 13846 ., .. Hoosby.. 19080

Bali o, .. 32733 .. .. Hensniay., M290 ., .. Hewaman 1ES-43
Busby .. 1370¢ .. .. Buasby .. 13600 . Busby .. 170
: Ball.. .. Lo

Menn., 188487 3ean.. 18830 Mean.. 11783

Thera are 50 many conditions affectidg the working of
even the same plongh that it fs at all times &iﬂicnﬁ to
miake w;nginson hetween different ploughs tried on dif-
ferend Innds. In Mr Pusey’s expeiiments the drmughs
eay greater in heu:ﬁya}and than in light lend, while the
above figures show that on the Xight Jand at Warwick the
draught was the greater. The condition of the land in
respect; of sbones, rools and aud slight differences
in the propottions of alumina gud sand, hardly dis-
fingnishable by feel or examination, make much differ-
ence in the ioughness of the soil snd the difficulty of
working. For purposes of & rot_x%h comparison, howavar,
batween the effeclive work to be dome by horses on s

longh in 1858 end In 1859, we may take Mr. Puseys
Ef“’eﬁ for the 9in, by 5in. furrow 0 compare with those
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and compasatively weak body of the without

g) i‘ug or gplifbing hi::gma. Thia problem tht:g:ggo-x’ler of the
e

applind to the Secretary of the Novy for permission bo uze a

1%n. gon and carringe 0 conduct &;xpsri_mem with.  The

application yoet with a fnvounrable reception from the hor. seere-

tary, and the Uhief of the Burenn, Comwodore Jeffors, caused 5

navy Win. pun_ snd carriage fo be forthwith mounted en
the gan scow belonging to the Ordasuce Deportinens, at
the New York Navy-yard.  ¥le also instructed the Inspee-

tor of Ordnames, Capiain Matthews, and his  assistaats,
Lieatenznty Igaoford and West, snd gi]mmam, to nssist during
tho experiments. ‘I'e gunm being thne placed o hia dis-
posad, Unplain Ericsson applied to it o linged cybindrical extens
sion secured to 3 muwxle ting belted to the termination of the
chase, as shown bg the anmexed iilusbzadion, representing & secr
tional plan and side slevation of the piece. Tho prim:i}) albijech
of this cylindrieal oxtension-—partially epen af the top duriug the
prelminary trial—is bint of sustaining 8nd directing & to
19tk long, pointed at both ends, and proportioned to ensry
explosive chargs of 2301b. at the homd, the $ril being provided
with o ¢ast fton smmastore to Dalance the weight of the eharge
ond receive the thyust produced by firing the gun,  The objeck
of the ]Iil:f‘e in that of cnabiing the punner to swing the exbension
to one side for the lparposn of Inmiitating the 5§mng{ng of the
The sectional plan, on which the outline of the torpedo is
%m?istml, composed of cast irom,

iod energy of the charge and the

Plecs.
insrked, shows the propeilin

employed to franwnit the ink

o duiextninéd to solve Insk apring, and for that pusposs | §

rpedo.Fdeem it proper te mention the interesting fact established I
ansl

to ba impracilcable en the smumption that the torpedo during
s _ﬂighmtaim the incHnation oﬁhe axigof the gan, can no
1 he rogerded ag a visionary schowre, since the recent
trial has shown thet the gogle of the auds of the torpede om
ateiking the water &t {he end of i3 conrse coincides with the
sugle of fall of the teniectory. Again, the oyginal torpsdo ex-
permmeats on the Hudson, before teferred to, showsd that when
the § o affer a short fHight through air at a simall elovation
i lnid Hab on the water, it proceads at » high rate of_speed in o
straight course nenr the sur[[:we. Our professional readers will ba
interested to learn that Connpdors Jetfers thinks that this mode
of projeciing borpedoes towards sn onemy’s ship will prove very
effective., :

As wo are only dealing with the g of ingg powder
for compressed afr in manipulating sggressive torpedoes, it has
uok been our intention to present a recard of the expariments con-
ducted at Ssady Hook to determine the flight of the torpedo
throngh the sir, nor its behaviour on striking the water ; bud we
the
trind, that by attaching to the head on opposite sides fa the hori
zoaksl thin dises placed ab au nnﬁla of 13 deg. to the axis,
the inclination of the Sorpedo during the flight can be regulated
very acenrstely by shnply ohapging the width of these discs. Ib
will ba well fo mention that no Tepoil of the gun has been aupe-
xienced during she trials, slthough the friction genr applied to
the slide has been but shqht tightened, Capisin Ericssen hns
neeordingly offered to build for the Ordnance nen$ robary
gun oarringed withoub slides, suitable to be

wndeally diminishing energy of the expundi
mnde blunt s o

l:ﬁepowder AT,

The toil erxl of -the torpeco, T to withstand

an the decks af
vessels, Tor expelling i tre minaner before expinined.
It remains to be s

that, npaxt frozn the possibility of nttack
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BRICBION'S AQUREISIVE TGRERDO.

of the general purpose plougls of 1859, M Pusey gave

his dm_ugilh ag 11&;- ;Emi)?hg’{h:t isdzzs éli;. as the menn,

or, takin e ploy, e ranght-~12 sboneg-—— s : .
365 1. *Tho mgau dromght of dhe 1850 blongi was, | 12 SMvE Sk o sh gt s el o b sy
11783 Ib., and the minimum dranght 11263 1b.  The | hetween the buttom of tho phtoq sud 5 lows] fibting diso applisd
meap drainght in'1859 of a general purpose plouglh was | botwem the cushion nad tl)e blunt end of the torpedo. (ft will
thug only about 50 per cent. of whak It was in 1830 ; | be observed that the propelling pistan i at 8 congiderable

while the hedvy land mnodern plough turning s furrow
13in, by 9in, worked wigh about 4¢ pes cent, of the power
reg_m.m% Lin 1830 to make a §in, by Tin. faprow in lighs

o T

i AGGRESSIVE TORPEDOES.

Tee V.8, drmy and Maey Jowrsal of Oebober 360 cnmtaing an
interesting article on aggressive torpedoes, from which we make
the follewing extract :—

Compreased alr has been deemed an indisperanhle agent in pro~
pelling and Epulating a.?.'gressive torpred Our ders ave
wware that the Whitehead * Bsh torpeda ™ is yropelled by a small-
motive enging actualed by compressed sir supplied by o eylin-
drical reservuir contained within the budy of th torpado, into
which atanonphieric air is pumped whon tho ngpressivo inateamaond
i to be uged, andil it renches nﬂ;anmnfm‘l of ‘nedy 1000 ib. to

distance from the charge, the labter being gocated near the terni-
nalion of the chamber and contaiued in & flannel bag suppocked
a vonical piece of wood held by & elender jron rod nserbed in
the bottom of the piston, A charge of $1h, of powder, composed.o
hexagons weighing 9 geains exch, was oécﬁalo{ehd during the entive
sovias of experimnants, ik volume l’wing gubic {nches, while the
actual vohsme of the axplosive body {weighing 81b.} was only 135
cobic inches, and_ ke ded temts of the chamber 2997

throwin aﬁgwsslva from the decks of vossels, the
gy?mslug %;it the internal ;nmfpetiing wachinery smploved by
Whiteliond opoers u wide field for the appliestion of the sab.
m torpedo tube.  Obviowsly such o tube mny—as pointed
ont by the patentes in his Amorlean and Euglish patents—be
suspended from the sides of vessels of ol classes, sud submerged
nk amy desiveble dopth. Naukival sxperts con bust defermine the
utility of aggressive torpedoes sxpelied from such tubesin & naval
action,

4 *T'he suctess which hug atbangied the épim‘.imﬁm of gunp::ger
or Gumpeessed giv a8 & means of x| torpedoes new ensbles
the canstructor to remove fram the b er the entire nir com-
prossi hinery air ressrvoir which s at

cubie ihches, It will thus be peem thab the air space was
2007-216ths—=1383 timex greater than the volawe of the chavg
aud 2997-18335ha=1220 timea greater than the actusl volume ol
solid powder. Notwithstanding this extracrdinary dispraporfion
of charge and airapsce, it wasfound doring the trial that & bright
I_lmﬂ:11 issued fialr:&n the m;l_f.ﬂa of $he gun at&g;gi disci;arg\u t;wllgg:
ing Ehe expel ropetlin Extun or o distance of nearly
Thia cimmmﬁuneep beenmeg e more remarkable witen the fack
{a tadton into consideration that the tobnl juberna) contepis of
Hre pan i eewr of tho propelllsg piston, st the instant of lesving
the bore, i 24,377 coblo Inches o' wearly 312 times greater than the
b of the clia The internal ndiest

the aypnare fnch,  Compressed aix ¥ also
%0 sbark the  foh torpedo ™ i the diraction of the objeet irbended
wlgamdﬁﬁf bag devised torpedo of

tain Tiriesgon evised an nggressive o g
spm composed principally of light wood and setuated by%ﬁa—
pressed sir without employing internsl molive machinery. The
a!f(perhml!: ad‘ogi&;ed is t}m(_:' of converting the pobontind ep
o

sarted 1o tho togpodo.  Foa peelimirny Hnls o e
BReTgy ¥ T L] o a i rinls on
Hudson, reported to the Burean of Ordnance, recorded 5 tmean
fate ot Bty Shaos noutiol e oy, W st 200t by emolay.
ai¥ o of 8
:Lxgld ?_&Baérﬁ;teln that the aress of the bog:gfﬂlthe o
aed its propelling piston were greater V] tionnd
avea of the forpedo, hence the extraordinary vel: “fseﬁ' d
Ty snch iodernte pressure,
The fevourshle result of the prefiminary trinla on the Tadson

induced Captain Brlcason to constenet; & venzsl, the Destroyer, for
the p e of Iwndiing the new ive weapon, In var
. dmﬁ&_ouoitbe])emoyarami the zeveral notices relnting to her
speed trinks towards the oloss of lask year, wo mada ne allision to
the !Zurpedn gear, then aok quite Anished, our inteution being to
Turnish & detatted desaription when presentfor 4 yecord of the

£ the ;ﬁ pr N d by the
Hinme Ismuing from wun aftor snch an extraordinary expansion
of volsime, can only be ted for by ing the combus-
fion of the powder gases to be perfect orlap to the presencs of n
Inrge volune of atmospherie ale.  Obviously the great comnpres-
sion of Lhe 23t i the chamber ot the instant of sxplosien brings
the particles of the oxygen of the confined air into clover contact

g a3 as the large
ﬁmn‘: suspended undey the intermediste deck of fle vessel,

uclt spoea will thas be saved for the setmmmodation of coal, at
preaont tooﬁmi!ﬁed; while considerable reduction of the cost of

vemgbrackion will be offected in fabure vessels, the enhanced cost
of % terpedo iubp of b } thick belng § derabie.
The mosk important advan however, all t_he subsbitu-
tion of powder for com sty will be thad of muving the Hme

logh dhei
Whitelies sg!sbe'w.

sitee n veaet crpalle of expelling her torpeduea fan vy
sion will certaluly delt oppoueny compollod fe rern
while the charging process is going on.

the vasion of chaping, fcseparsble fromy the

opBIn netion tlﬁsmigolss of Hme may prava [abad,
;nd HICL
ninnetive

A Spirie MEssace TRANSNITIER.—In & revent Impression of
Iommne'ad Bigoor Chdaseppe Barra i, snys :—** 1 hve lately
conatr an sppazatne by meaus of w! ichanyone can transmit

than even in pure sxygen gas avder at beric p This
derst fisfnok the perfect combustion

51
by for

ndicated by the hright flazre faaing from the gun, nobwithstend- |

ing ap éxpansion in the mitic of 12 to L s comy with the
volume of the charge, and 178 fe 1 compared with the actoal
volume of the explosive b Experts cannot fajl to the
foregoing facts as very important, proving ss they do
explosive enerpy of gunpowder i uof, 83 generndly supposed, a
mere momentory development of enavgy, The result ofp&]e trisd
is conclusive in this rezpect, and shows that the dew power
may be vontrolled, and’ te some extont & g5 we regulnte
the e:;}iumiva fores of permanent gases. N
, Aa nleeady sinbed, the torpede emplayed during the ex;igiments
i made of wood, 106t long, exactly Stting the bore of $he 15ia, %nn,
ite w“(:ijihb including that of the propelling piston baing 1981 1b,
1t shonld be mmtionerd that the flight of the mrpgﬂg during the
i i 1 Foat in

torpedo itfals intended to have been €
are the commencement of these trialn, howsver, theconstructor
bad elaborated & new method of expelling the torpedo which
meq abtogether with compressed nir, rendering the in-
minuta deseription of the bo:gedogeax of the Destroyer
superfuous. Ji willbe i ive, y o tion thod o
Jarga reservoir copable of sustaining wny desizable presswre s
suspended under the jutermediate deek of the Destroyer, nearly
filling the vesan! Sorward of the chitmney ; n forpedo tula 20in, in
dismeter; 331t Joog, being applied nesr the botbors sud passing
through the stem,  Whe mouth of shis tobe s closed by a sen-
nlar construction, which when open nffora Bearcely
sy peslsbaucs fo Ehe progress of fhe vessel. Ap engine of i50-
horge pam RpPi abn,;lti;i:: aﬂeﬂ { mﬁ;mngtha eozgé
nery, apj conveying the compress
ﬁix&ﬁgthemermﬁtg:obgw. ¥ d: -

_The new me manipulating borpedoes devised by Captain
isson, which we are. now congidering, is bazed on thnyfm% that
gunpowder Is viytislly potential enevgy stored within o very small
1) and withont the exp.emggme of mecbaniﬂ&tpoweri

tind p bla  esp 3 Njnrd
to the position of its axis, which in xi:;:e of reteining paraileliem
with the axis of the gun, gradaally changed its inclinarion torre-
sponding exaeﬂg\wib the curvatare of $he trajectory neay the
ferinsiion of the course, On the otler hand, no deviation what.
ever wns observed in the verbion! plnue of the frajectory, the
conrse being verfectly straight,

We have omittod to stafo that the experimeats were com-

nt the |

of decip e using the Morse system, withoub provious
study, T ronsb mmlise, hom;rét b :3 phan mife; ned :E;nly
for use in exce, eRIes, in ordianry aphy, whore
the shill of n professiunal operstor is indisp b The
fliustrions Morse himsele invented, if I mistake not, an appatatus
to enable non-axperts to send m but it wos oo com-
ented am% difficolt of ;fltaazspm to e n;ml[ ra,etumlrd 2 ?hm
ndus congints of n sguare piece o ik can
bembo four for cunvenisgrwe of earviage. In this avemads
B Fanboart oo 1, panet anepmesth s Ui ehott of iy
e L 80 ing aadernesth & thin BN
the swface shows so many metallic separsted from
egch other b%equa.l intervels, vne for every sigm required in
tolegraphy. “Thus the lefter A wonld be reprosented by a shork
oetallic e e followed by = longer one, te lotber itealf being
clearly written bo the left of the signs. OF the four compartments
of the hosrd, two sre ocepied by the slphabet, one by the sto
| snd ome by theciphiers. In grder to send messages by means o
$his board n Jitfle fork must be used compused of two condusting
wites, insulated from each.other, encl in o glasy tube to fho
ends of which they sve fastem A one end the tube
nabes izt two ton of elagtic metal, and parallel to each ofler
ks diam-:eoﬁo.g;ﬁz two millimetres, and communicabing vospec-
sively with the two wires within the tube, 1n

nmienced on the west side of the Hadeon, et ay the hottom thers
proved very soft, the gun seow wns tewed to the lorse Shoo,
seny Sandy Hook, whers the bottom ig very Som, being composed
of fne sand.  Thshonld be wentioned slso that duving the experi.
wents on the west side of the Hudson two torpedoes were lost ;:viy
striking the water at & considersble angle and enteriyy the soft
Buttom a6 nearly full apeed. The endering force, esthnated af
uptenrds of one million foob-pounds; caused both torpedoes to
disappear completely. At Sandy Heok, howeven, the Doftom
proved to be so firm that the torpede, the weight of which ia
gomewhat less than its displacement, invarinhiy floated 4o the
suefaoe st whatever angle it struck the water, It wilt bs nsied,

b composed of

wilath&mm‘pmgaequtoredn; a js p
energy: demanding » very Intye space, ani calied forth by n great
expeaditare of steam and engine power. The striking contrask
between these two potential epeigies, in Eavour of the nevw seth
does not enid here : the powder is alwaye o8 haod, the com
wir enlls for sn ex bire of the impogtant element
which, during torpedo operations, will, in most cases, defeat
:bgeg:% in viaw 3 for while n Whitehead Lorpedo fntended to take
in heing

time,
N

- %hq siermy may change his position ot tetreat.
G fyi Y# pmﬁeem then pregenis itaolf—Clan violept

what the propelling piston which, !)ein{i
gast iron, of course dro; into the sea after av,‘mg aparsed
company with the % o during its flight through the air? The
apgwer i, that ovwing to the Frmness of the boStom the piston
WS F2COY ateach di of the forpedo, excopting the one
which terminated the trisl, Itis by 7 4
tha:bdspgs pistons were provided, snd at hand, in case of such
eccidents,

Capiain Ericsson discovered o mods of di ing torpedosa
fromn, o 1in. navy guns, enbaring the watersearan enemy’s vessel,

to two other wires, flexible in the highest degree, spd
insninted from cach other, which communioate with Nos. Eand 3
of the key-hoard, so that the two fongues form tho ends of an
open cirouit which will bo closed every timo thet su ure of con-

luctivity i3 formed from the one to the other. Ii is ensy %o see,
shen, that dpwing fhe fodk with a corlain degree of umiformity
over the various series of metallic plates there will vesult such
and so0 many pletions and & ptions of the eireuft as to
form the dots_and dushen of the Morss alphabet, ¥a practice I
have found the syutem answor admirably, g-ivinﬁﬂthulgnswlﬁh
the wbmost Jariby and <l may ebserve thab the
metal fork shopld not be foo sbE, in order thak it aay press
lightly on the plates, and further, that these iatlec

] ko 55 o resied the ordinary influence of the air. 1 need
goarcely point ong how neeful this apparates Ewox;dq Pi"? lnt:
b bl
. Ty

various eases, for
S s only i
v ol

ot gmpmd' e e bor of st I
alphal ] number

tireir comy § If p;-sy tha :ﬂfeaiver, baving comnted bhe

e - 5 bl v::‘if(wﬁe}d..'iw ply.
to onable non-experts to rend messoges
vard, having the lotbers of the dlorse

he place of one that baa just minsed its mack

The imngrts Joty :
endrgy of guipowder be soade wvailable in propeiling the heavy, |

and thep procecding in an inelined Tie g :
ot o6 Ths an 8 rinchag, i favioe, Shikh et Do e

thia
unnber of dobs wnd dashen in,_the lokber, hias o ssaveh only in o
i‘fﬁﬁéﬁ”h inbkeadt of Ippiag; Shrovgh Hhe Whots alphbet,



