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‘Whiteheads has also, in the Isst year or two, become
ablic rty through French publications. = Hemce a
tail ssoription of each can Ba given here for the

benefit of the service. ) X
The Whisehoad torpedo, Figs. 1 to 3, consists of 3 cigar-

shaped envelope of skeel or phosphor-bronze mntam:i‘g

six com; ents for its propelling, directing, and explod
ing m mism. Its motive power is compressed air; it
is led by two $wo-bladed screws revolving in oppo-

site directions about the safe axis in order to nerutralr':ge
their mdividnal tendencies to prodnee Iateral deviation ;
and it is maintained at a constant depth by horizontal
rudders, and ou a straiht concse by vertical vones set at
an augle predetermined by experiment. The older modols
shoald maintain the prescribed depth and straight course
for a distanca of from 400 to 500 yards st a speed of from
20 to 24¥mots.  The latest odels, more fish-like in shape,
fuller forward and with a finer run, have attained a speed
of 30 knots for 425 yards and 24 knots for 875 yards. For
deseription the forpedo may be conveniently divided u
a8 follaws : {1} The m:fa.z'me.; (2) the secret chamber ; {3)
the reservoir; {4} the machinery chamber; {b) the
hmiyancy chamber ; (8) the bevel gear chawmber ; {7} the
tail,

The Magazine.—The forward compartment ot magazine
contains the explosive cartridge and the firing arrange-
ment. The cartridge, Fig. 4, consista of a series of discs,
T, I, IIL., IV., &o., of wet guncotion, of equal thick-
ness, contamed in 2 metallic case shaped to fit the
chamber, The number of dizcs varies in different models,
and » sufficient number of them, comnting from forward,
are pierced through their centres to reveive tho cartridge
primer. These dises aze held firmly in their case by an
anuular ring of felt £, of s after end. The cartridge
case itsell 13 held firmly in place. by & buffer b of fels,
fivted in & cireular socket attached to the after bulkhesd
of the moagazine. 'The cartridge primer, which is in-
merted in a tube pasming throngh the perforated discs,
consista of & series of small eylinders of dry gun-cottom,
¢¢¢, contained in a metal case which is closed at its rear
end by a digc of rubber #, and at its forward end by o
countersunk beass  cap, to which it is scldered, The
forward cylinder of gun-cotton is pierced through its
centre to receive a small copper tube £, which is fanged
into the bruss cap g and closed ot itsinnerend,  The twbe
reccives the delonating primer.

The détonuting primer, Fig. 5, consists of a brass ease a,
containing compressed falminate of mercury, which is

tected from moisture by a layer of vermilion gumlac,
nto this case is fit & cup ¢ confaining a percussion
cap tand ad envil v. The cop s plerced at o, and the
anvil is guttered toallow the pasrage of Same. The whola
5 GOV by a cap & to protect it from accidental
shocks, . The firing arrangrement, Fig. G, is. made wp as
follows: A small right-handed screw propeller 1 of four:
blades js retained in a sleeve S, by means of a lug scraw,
%, projecting in between two collats i1 on the shaft. The
remainder of the shaft in rear of the collars is square in
section, and on it travels an inmer sleeve 5, screwing
inte S with & left-handed sctew. The cuter sleeve S fits
into & eylindrical apsriure in the stock 'F, bubis prevented
from rototing snd limited it travel by the atud screw 4
fitting i:g:li‘lia slot . hllr;mr cé:-‘lilm :flem‘e is the firing-

2, in_pilace a & -pin z, SII

Eﬁuu h it and the stock. The sgggkm T hf? twg
shoulders on which are screw threads of opposite
itch, The inner one serews inte the brass cap

i the heed of the cavtridge prizaer, and the outer into & | thia

bouching fitted to $he mogezize envelope (see Fig. 4).
Thus, when the firing scrangement is unscrewed from tha
torpedo, the carteidge primer ts withdrawn with it, and

the torpedo rendered inoffensive. Before E_t.tiag_tbe firing | pla

arrangement the inner sleeve 3! is scrbwed into the
outer sleeve S untii the Ing & brings ap sgainst the spur s
{this condact preventing the sleeve from Jamming agains
the collaz I} The astion then is as follows: Az the
torpede ‘passes thicugh the water the propeller L re-
volves, causing the inver slewve S!to travel back alang
the square aﬁindle-uqﬁl it base brings up in. a socket o, in
the head of the firing-pin y. Thefravel of &, thus ghed,

a

 exeiting: their maximom, effort to turn she tor;

mésion the increased pressure will elevate the radders,
and when it is zbove, the decreased sure will depresy
thom. When the torpedo ia i ite 1)11;.1;16: of immerwion the
piston is kept in mid position by an equilibrium between
the pressure of the water and t.ie teusion of three steel
springs R R, 120 deg. apart, setting up against it throngh
the crosshead B and the rod ¢ (scrawed into the pisten-
stem T)L  To set the 5%];;158 to the Gesired temsion, the
cay n fon the piston-| } i3 removed, and 3 wrench
inserted into the square socket m in the piston-ster.
Turning the wrench wili serew the stem T vp or down om
the rod €}, and increase or decrease the teasion of the
springs upon it as desired. "The square bead of the wrench
haa_graduations marked ypon its faces which, coming
fiush with the faceof the piston-head, indicate the tension
of the spri ‘Were the pressure of the water the only
ccmtmoll?ng oree upon the %:)nmtal rudders the oscilla:
tions of the torpedo above and below is plane of irmer-
sion would be excesaive: rh tinuous ; for it is

rod #2, Fig. §{through s bell-crank, the verticst rod 7, and
tha bell-crank A, Figs. 8and 9}, to she valve-stem b an
the valve T 8u this impulse to push the valve aft
{to the righe), e cylindrical part 1” clears the channel
<, Fig. 9, and the compressed air, fowing through E, z,
and 22 the square part of the valve between b
and 5" ang flows out thmufh ‘the chanrel ¢ to exert jta
pressure upon the forward (left hand) side of the piston I
and move it afi. Any air on the after (right hand) side
of the piston can exhanit through its channel ¢, and, sinee
¥ hes moved to the right, past the sguare part of the
valve and around itg séem b, into the mechinory chamber.
¥ thevalve T wore moved forward (to the left) by the regu-
lators the ehannel ¢ would communicate with the com-
pressed air and ¢ would axhanst through the central zper-
‘ture of the piston P and the channel n in the stem B, and
P would move forward, Thus 3ny movement of the valve
‘T results in & movement of tha piston P in the same
direotion, and with greatly inercased power. Both stems

not alone necessary to throw a vessels helm over when
che is off her courge, but to ease the helm asshe ap-
proaches t]
cated to 3l

ivotting tl
%ha peuﬁu.
of the brac]

The resul
after ita in;
aud pointed downward. The pendulum W has swung
forward. For the mangent the link # has pivotted about
o, the pendulom foreo being applied at =
are thus forced aft and elevate the rudders. Almest
immedistely, 400, the pressure of water upon the piston «
moves it aft, and with'is the red 7, Tholink ynow pivots
about z, and the rods # 12 are forced still furt%er aft The
rudders are thus “hard np,” and the effort apon the tox-
pedo is 4o burn its point upward. As thisis accpmplished
the 1ptaudu}um swings gradually aft, reducing the rudder
angle nntili\as the torpedo begins to point upward towards
its plane, the action of the piston has beern neutralised
and the rndders are straight. Now the h)zﬁsdu rises, ang,
the pressure upon the pinton decrensing, the mfl of

he rods » 2 by the piston ¥ is modified

he link y at = to the arm M of a pendolum W,
hum 1a free 4o awing about pivots §, on the ends
ket L, fixed to the envelope.

he couese. To this end the motion communi-’

tant action is as follows : Suppose the torpade; |-
tial plunge, to be below its plane of Imersion

The rods # #2:

of the pistons sro packed asir-tight b stuffieg-boxes, as
shown, and the after stem I igsorewed to the
This rod throogh the buoyancy chamber and con-
nects with the horizoatal rudders* through the connect-
ing-rod 7%, tho bell k 57, the ting-rod 7%, the
Iover [, the connecting-rod 5, and the log- = on the rud-
ders ; the axisof the rudders béing at &,

Th ir. —The reservoic for compressed air,
Fig. .2, is made of steel and forged on & _mandrel.
| The ends- zredome-sha; ‘bonneta BB with ouber
Hanges f f bo fil into the other sectiona of the torpedo,
Toinsure air-kight joints both the shell and bonnets are
heated before screwing togethor, the shell having the
‘greater beat, The screw threads.are 55 the sawme time care-
fully tinned. As a further precaution, the boimets are
secured by a number of tadial screws 3. On the
after bonnet is a tuyere ¢ 5y mesus. of which communi-
cation is made between the alz reséfvoir and the main
engine. The reservoir is secured to the other compast-
ments by means of two lugs ¢ I (dismetrioally appasite)
with bolts and no nndbynﬂ.metousmdja[pmws
through theflanges. reservoil is tested for strengthup
-t0 205 at; 1 itk oil Flaxseedoil in-

the wlum predominstes.
the link z pivotting for the time about uL the rods ¥ 1%
are drawn forward and the rudders slightly depressed.
The tendency is how ta steer the tdrpeds ingc its plane of
imzaersion instead of allowing it to pass above. This can
0ot be accomplished at once, however, and the torpedo
above 1ts plane of immetsion_and pointed upward.
e pressure of water upon the piston 15 now less than
the tensicn of the springs B R, and they push_the piston
forward. With it 513 red'r is drawn for - ing
the link ¥ pivotting abont z_Thé Tods #'+& ave thus $ {

further drawn forward and the radders efe “haed down;”
0. poiny;]

The latter heing aft and | i

W
ing Htharge 15 uséd, Ttpemetiates the distended moces of
the mota, and when the reservoir is drdimed ‘atber test
an excellent air-tight costing is left. upen thie ianer walls.
Then the test for air-tghtness 18 made ap bo 70-atmo
ipheren, the condition being that the pressureshall not
fall:six stimospheres mn four hours. In the last faw years
iniprovement in the quality of metal has made it possible
to chaxpe the Teservon to.a itch higher pressyre,

{Tote continued.)

LAUNGHES AND TRIAT, TRIPS;

lum is thus again silowed to predominate, The latber
being forward, the mdders are slowly raised, and tend
to bring the torpedo into ita plane of immersion withont
rassing below it :
] by the controlling infl

Ox Thnrsdzy, October 30, Mesers. Edward Finok snd
downward. As this s broaght about the rudder siigle | Ca., Fitnited,” Ghegmton, Munched S thaty oty
will :fﬂgrndu?liy dirhinished by the pendulim swinging | ing yard the iron sorew tug Pastnet, baikt to the order o
forward, until it ‘hecomies zero ss. thie torpedo baging to sars. Chrigtie sud Co, of Caxdiff.” Her dimépsionsare:
paint downward andre-approach its plane. | bhe torpedo, Iengh between dicvlabs, 75 i breadth; 15 fu;
:19\:0 goes dowm_:;?;dthe P"}?““rg o£ thesprings against the depth moxulded, d fe.'iin. Hér machinery conmsta-of
piston is gradual ¢dby b air of cormpound idensing en; § 5 diamat
of water against them, and the influence of the pendun- g‘nhi'gh-prmm oyHuder, 16.ii. ; low- ra cylinder,

3030, ; . stroke, 20in. ;
100 Lh, per squareinch.

Pressure
V;ﬂrking..ﬂ-ﬁ % boiler -pressure of

trial #5ip took: place of tho lafge

Thus it will be geen thab
hanjsm the vertical

of the t

P

plane-of immersion, witha, ¥

ampli-

£
of
dowill 3

bea waveline passing alternately a.l‘)?v_g and below the )]

snezia, built for Mesas
Mess::s.'&:s. Swan sod
rivatiel ol

tode ontil it becomes praoticalty straight snd Liesin, that]
e, As a natfer of fact, discovered from apotusl

the tiajectory is strafight zsling
pedo is constant. Ag_the speed
srem_me e torpedg rises. towsrds the- gurface, . Yu the

rawing & & afs Springs of I
shocks oF frregular moki)

a.;the_ speed of the tor-

thie pendulum:

s taker up by the outer sleevs §; which now travels for-
ward, withdrawing the square spindie from the inner
sleeve. Fora short distance from its forward end ‘the
kolé through the inner sleeve is circular (see Fig. 4).
‘When, therefore, the square spindle recedes to this point
rotation censes to he tranmmitted to the inver slesve, and
the further. revolutionn of the propeller are of no effect.
Contact with the t will now drive back the outer
aleeve 5 upon the steek T, and, throogh the medium of
the inner sleeve Sli'1 hrgak the lead-pin z, m%ﬂ;{rive the
firing-pin. upon the detonatin, imer, is fird

ent was first porf ’iga.‘; eModel}BSBtol‘gre?g.
butdhl:;s since replaced the old percussion point m afl
madels.

The Seoret {hamber.~—This chamber contains the immer-
siop regulators. Tt is juet forward of the Tesarvolr, a6
indicated in Kig. 1, and the itting rods pass th h
5 tobe in the latter, which is secured with an a.ir-t.ig‘ﬁt
joint in each bomnet. The purpese of the mechanism in
thig chamber Is to control the horizontel rudders after
Taunching so as to bring the torpedo t0 & etermined
immersion and keep it there during ita fiight. This s
acromplished aa follows : The small compartment in front
of thé secret chiaznbar {Fig. 8), has free communication. with
the watar outside through several 3; in its walls.
"The pressure of water dus to depth below the surface acts
against & piston 1D, but the wateris prevented from getting
bebind the piston by an snnuvlar diaphragm © of thin
vabber. Tha motions of this piston, due to different
eures of varying depth, are communicated to the Eori‘
zontal rudders by means of the rod » (fixed 0 the piston),
the Link g {pivotbed at 2, and the rods # and +2, in such &
manver that when the torpedo is below ite plane of im-

1 Elons
shafy I; k * and 72, is
' connéction through
pulsesof the ban in the geeret ch ¢ are fauf-
C led the numerous cranks and Tods
connecting it with the horizontal rudders. A device
| called a servo motor ia therefore interposed, so that the
impulses of the regulators zre bransmitted only to s valve
in the mmhmsry; chamber, and by the motion of this

valve p arg 4 ta the rudder
roda beyond by means of compressed nir -
voiz,

-ficient to move nnaid

from the reser-

The servo motor, Fig. 9, consists of a bronze harrel G
bolted to the after of the machinery chamber
by two standdrds 7, and containing a hollew pistor ¥
within which works the valve'l. Beneath thebarrel is a
nipple icating with the d.air. The
tp:;t“;v: P has thrgek;rénnlu]-l rooves T x, Thaltwo ex-

Ok€S RID. DAL with hemp 2 ailed and
tallowed, and the middie ‘ons ia of mﬁlﬂ}%}x'thaﬁ when
the pigbon is in ity extreme positions the groove i 861l ini
commuzication with the air-pips B, From this middle
grogve twa channels 2z run y, 88 showm, to the
centrafapertore of the piston.  On either sidé of 2
where thess channels debouch is anc
one forward ¢ passing to-the after end, ard the ond aft &

0 the forward en of the piston ; beth channels
changing “dirention &t right angles in the body of the
iston in erder to reach their réspective ends, The valve
is of square eross-section, except ab & and 5", where it
is circular and fits closely the central aperture of the
pieton . The valve stern b passes freely throvgh a srew
cap ¢ i the head of the piston, bt is limitéd in ity travel

by two collars as showr.  The impuise of the Immiersion
regulators in the secret chamber is transmitted by the

curves, only thie first three or four oscillations are at all |
large when the mechanism iz well adjasted.  After that | the Bpead

eovéases with “Falling |
g.l;ghb tension which take up I

o stk their | pa
o bulkhead '.wf;&gqhn Theim: |’

, Co, by Mesera. Barclay, Cuale; .
her trial trip down the Clyde on £
BRI
maitiained s meanspeed o
Doane Castle is 4045 tons, and wiﬁ :
hag accommodation for ficat, second, and third:

On Monday, the 10t5 inet; A rchibald Denny and Sot;
Limited, Dumbarton, who nivw. ocupy-the yard formedy.
owngiibmebﬁ;]t!‘ie?ﬂ!anand m, lnunched wteasy

o POSSR: & for foreigh.
15 named the Petropolis, is 210 f

8. '3 m. deep, =nd i expe
.16 knlots-per hour. - Flie. Vesse] w. G
whirs sho will receive her engines from ”

&fmﬂ atid Son. This is the ‘first linnch by ‘tto ne¥

wumicipadity. of Paris’ and ‘the I
Lighting and Heating by Ges 'with
of the company’a monopoly

the proposed extension’of the monopoly be
company-will indertake tomad:

* Theas

will be flustrated iz delail in %

wamber,
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gearing for disengnging the gear clutch al a.n{e%omt in
the forwazd or return traverse. Thae slide upon ‘ »
which the saw-carrying saddle moves,ha.sstu.wPrne BOILERS OF H-M-S- BA-RHAM
slide which fits the standard. The raising or lowering
is done by hand through 2 worm and wormwheel, by & CONSTRUCTED RY MESSRS. R. AND W. HAWTHORN, LESLIE, AND (0., LIMITED,
wire rope cartied on wuitable carrying pu]leys on a .
dram ; while the exael lowering or raising adjustment
of the maw i3 domo by wmeans of & telescopically
arrariged spindle. The driving ia from the main shaft
on to pulleys on an overhead shaft carried in beari
across the igp of the machine. Upon this latter shalt
is a bevel pinior which gears with a bevel wheel sup-
ported on & bearing as shown, this bevel wheel com-
muricating motion by & faaﬁhar key to the vertical
shaft which tan slide through it. On the lower part’
of thin shaft iz sepured a bevel pinion which gears with
= bovel wheel on to the g:h eiprl shaft of the sawin,
portion of the mechine. The machine iz self-contained,

- the massive framed standard kas a gecnre foun.
dation plate,

THE ENGINES AND BOILERS OF THE
“BARHAM" AND “BELLONA"

ive this week a two-page op vmg, together
mth other views on the present an: stte pages,
fllustrating the machinery of H.M. hem and
Bellona. Tlese are sister vessels, de “have been de.
sigued by Mr. W. H. White, the Diractor of Naval
Construction. The Burkam haa been built at Porta-
mouth, and the Bellona at the Hebbwrn yard of
Meases. R, and ‘W. Hawthore, Leslie, and Co., by
which firm the engines of both vessels have alio heen
eongiructed. They are classed as twin-screw protected
cruisers, and measure 203 fi. in Fength by 35ft. In
breadth. Their armament largely cocsints of 4.7 in.
quick firing goms, in addition to machine guns and
torpedoes.  The propelling machinery consists of two

sots of triple-expansion engines having cylinders 27 in.,
40% in., ond 60 in. in diameter, with a stroke of 27 in.
Wo reaerve a foiler d ';l“‘ of the hinery till
the appearance of further emgravings, whish we shall
give in an early issue ; meanwhile we will only way
that the engines include many interesting features and
thaé their performance on trizl kas been most ereditable

a I P
FiicilvatTatsct

to their makers, g, foed = = I -
The natural draught trial ef the Bellons tock place
in the North Bea off the movth of the Tyne on Sator- o

day, the I5th ingt., on the long course between St.
George's Church, CuJJereoa.ts and Newbiggin Church,
a oertified distance of 9.8 lmobs and the speed aﬁmned .
waz aa follows : - F < . -

Enots ¥ - ; ¥ i 77 Z ol
Firat ron north e 191 . < : . - = T
Sesond pus sovkh ., ... 19.86 ( Mean speed R
Thirdrunworth ... .. 1858 £ 10.46 knots. ko i
Fousth rus somtk .. ... 2032 S =
The time on the frial was 6 hiours. The contraet Section ar 83 S : e £
required B hours, and all arrengementa were made for l;;;,ﬂ:gfm. i

the running the full contract time, but a fog comin, . 6.
down at sbout the 6} hours, the makers wern compe]lug

suddenly to stop, the trial and 8 hours weis accepted.
The mean indicated horze; -power was 3857 for the Bood or Whitehead engine, a starding valve, and a prea-
‘whole of the 6 hvurs, & maximnm of 4200 horses wag | 5Ure governor, Provious to 1880 thie motor used was the |

maintained for some time, but as 3500 was the cop: B ougine, but in tha modsls of that year, and
later ones, the motor is » modification of the Brother-
$rost natersd dranght power, i wus deemed UIMECES- | 00 knawn as the- Whitehead engc:;:n @ m‘{m:- Hhe' bnrpsdn m]aﬂnched
sary by the oﬁigmm charge to exceed that power by | ng W]ntahead en%z £ three cylinders, ['or skeleton tube the Working of 4
more 2 sufficient margin, A.A.A (lﬁ . ), fized ra.dmﬂy abolit’ the pro] is much impeded by “the water which' ki
Menticn has been made of weaknesses in the strue- g mnmés 120 deg. apart. Wlthl:l the poylinders tﬁ:i esx}:ausﬁ ps.m A lietle remm:rl)

ture of these vesséls, the Barham and Bellova. Tt ig emm]ar mc]mum ab the jometion of thy cylinders the | is therefore provided for *ogtinder, . The waler,
only necessary to sainthnt during this trial, ‘with a |main ovank is frée to Tevolve and Teccives itm nnpulae -when backed up t.hmn thacs!wnncl it, lifta thie mﬂili
ot Share s ke shatacs o sy VAo | Femed s i e S sy i i | P d’ﬂmﬂ e
ETe WS 0 mar] absenes of any vibration id ¥ anid ‘evacoated |
wha.tmrer, either'in the hull of the vessel uryﬂm engine{ 1D proper ‘order by menna of theée slide valven, each
seabings; whare Ioeal v itm 5 not an cir.i Working in & separte chest S on the forward i of
cumetanee. It will ba mnfmmtheengmvmga ‘that aach > but all regulated by a singte cam Q keyed M
more tham usual care Eas heen exerciged in the mﬁiMmﬁ:umton lindrical diso T of brones, et |
design and constriction of the seatings for the monepmmmﬁhaaﬁmk?mrm fourgmdeblados”l [
by mesns of gtrong transverse girders, to which the |and it slidesin a bronze alee!m]ErF ted with n.dmi -
steel bedplutes of the machinery are firmly bolted by portanuwhmh ofen mpon. s mm:ﬂ:t aperture E v L oylindey
contiinous fanges and small boMs placed closely | valve t, commmmicating with ‘the .cylinder Bpx.[:e mfan—mdu ara. ﬁtte& i ﬂm
together, a0 mnﬁmg' engines aml ship one structure; behmd the pistans, " The valve stem is In twe parts, md-\so&ah ]mnt, a6.shigwn it botk m‘l mdil-.ﬂﬂ
These -iransverse girders are ain Buppm"bed angd | serewing one into t'he ather to allow adjustment,” One the cranlc by -micaus of blocks K,
strengthened by long Ionglf.'udma,l elsons running the | PACk sinply sockets in the valve stock, as shown in-the themaﬁaewh end Eftiog’ in apnuisr’ gmuvea
full Tength of the engine space. drawing, while the other fs split and carviés & small | the inner face of the cvank webs. .The' mnk
roller X in contact with the com Q. The com g;meda;.r tartmlanca g forgod in'one-piccs with it. The
y n admmnmnhmma:he “b&?fdﬂilam‘{f hn:sr, :’,:3 ir exhansting through: it ks asa -dlit:mﬂ
AUTOMATIO TORPEDOES man 9 coifact between the v v:ht L AIr SXRATSLING g 1 | BE AT i1
the cam i all positions, remo & Borew caps ‘o | force,  The niston-rode are-also of steel, and tha pistons,
Automubile TWUM Whitchead and Howell, with o | from ounteide the. fytim valves may bo reagﬂly eylinders, and blocks K. of hronse or brass. . ..
Detagted Description o

of each.® removed and ovethauléd, ‘or the valve sboms het. | "“Fhe; oumprmd ixturned on the ackine by
By Ensign Jonx M. Erxeore, 115, Navy. In Fig. 10, page 632, the puslhun shown is’ when the [ing & valve (T, F5 15] whioh, wilt ba_desetibed
(Gordmuedﬁ-ommem.;,) plsbonmnhanbmcmnmenmz retums\‘.mheandthemr on, bt before ing the ‘cylinders, ‘it paascs th
The Machinery Chamber—Next sbef, th 19 exhanating from behind it, shown by the arrdws, When |: [_g;vamw: (Figa. 13 nnd 14} The air-pipe
comes the rear cone (Fig. 3),1 contaipin ﬁw:; ol | o pi mmﬂmzﬁetedmmmkethammqwi wi the sterting value T .o -the goverE
mm%et machinery chamber and tlm 3 mﬁi‘ hava mt&bed until the mlve%r mo;t'?hgo toward the m thmugh ‘the m Dl and ner';‘; 108
tham u]kh Opéns communication thrar porfa s TErnor a8 shown,
Theﬂmg::n m‘b oo bomdma g“;i &;‘;"’“E and neinia the & ?‘:r into bl of ‘a hallow eylindvical lide-vaive P, ¢
the Jmnﬁ bebween it md the bnlk]m-d 3 made waber. the uylm behind the piston, The twm Q régulates the | classd at its upper end bug ptm'ormd

tight by a rubber gasket, . To this buﬂzhea.d the velve molion to cub off at whout halfstroke. In the | thrésTows of squae, 'portae, 4.in = o

mular air ports. ¢, 1
p machinery ia secured. This consists of & * These wo shall illustrate Jater. Brotherhood im-|cate :-}Jth thosg;flpe'l“w

* Fsoms tho Anval of the ULS. Office of Naval Tatel ﬂ&ygﬁummiw” e A I &g ;‘.‘.zpﬁt’:” e mméﬁ“ﬁ: b

genee, . wartzkepf also nges a patented t: of thres-cylinder | adjusted by w uder
F Seo page 578 ante, prienbed type pon whi :hefmeofchavalvem,, Abore
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CAST-IRON GUNS {(CANET SYSTEM) ¥OR COAST DEFENCE.
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TABLE LIV.—BALLISTICAL DATA OF UAST.IRON GUNS FOR COAST DEFENCE (CANET SYSTEM); CONSTRUCTED BY THE
ERRANER. -

— 8230

FORGES ET (HANTIERS DE LA MEDIT]
: | l Thidkaess
Witareof Gun. | Calftro. | o - Lensthof [Diameleror| Lengts of | o | e ot | Gt | x\:mhw-iﬁfé;%}g Moo
. L f R . { Mmmle
- fowml in omi e wml i wm) oo Bl Ib Jisi b [kl s m | fiiow el i fom. | verds | m
Coagt, 15 cm. short [ 500 140} 166.4 4200 1553 [3u4si €10 135 1299 sm.s! 4,060 7161 85 19,84 | 0 1607 4w 13830 4234, 692 [1v.6| ied0 1000
w 15 5 lomg | 500 1500 177.8 4500 16T.1 142460 G149 ; 155 188.8 BO3S.5, 4,100 77.151 35, 9645 | 12 1870 | 6 ABTLA) 5797, 8462 [21.0718341 j0s5s
W 10 5, shork| 747 | 190[ 209.5 (5820 196.8 [:098 T.67 : 195 164.6 mss.ni B2501154.8 m; 3968 1'3[ 1607 | 490; 2762.5) ee-.s.sI 9.60 |24/ 21,451 10,445
w 19, long | 74T 100 2285 [5700 2018 |s3800 T.67 ¢ 193] 115 182980, 8,2001863 | 7. B5.01 | 25 1870 | 570] 9T4RSTI0 1193 |s0.af12 985 [
w82, shori| 885 20| 2i25 |lcof 2278 Isal £.39° 200 190.8 28205 125002425 | 10 €178 | 38 2007 | a0 ﬁm’w&a:u_sq 30,4 12,29 {110 176
w 22, lang | 645 230] 250.5 |oi00 2453 [62a0 5.89 . 226) moag 28,430 [12,900(2425 | 1xe 9577 | 3¢ 1870 | 570 53819 18219, 1488 [av.v| 18,588 {15700
w 28 o, short | S.E : 210f 26456 [0720 2483 [omz| av2 nv sonme 34,596 [16,500/ 3086 | 140! TG | 55| 1607 | 40 53321117126 1235 . 33.0| 19,397 11,360
w2, long | 945 20 2385 |i200, 2678 jovoo] o.72 ourl eanT 36,998 16,750/308.6 | 140'108.02 9] 1870 - 510 mv.sgmsi 16.58 . [42.1] 14,204 15,006
w 97 ,, showi | 10,83 27| 297.7 [1560 279.6 [7100| 1091 7Sl o399 52,020 2:,000(480.9 [ 200710.28 | o 1607 | 490 To0R.7 24481 1587 i3 12,980 {11,890
w %, long | 18,63 . %) 186 (3100, 508 (710 1094 7S 240 52,551 | 25,850, 4400 lmu‘lsm wl' 1870 | 510106960 53126 1929 [éng) 16,052 | 1,765
w S5, short| 3281 . 80°{ 3363 13540 B13.0 (w0 1256 | 314 2688 5,068 3,050630.8 | 2915648 | vz 107 isofus_so.e:mx‘l 18.9¢ [£7.6713,670 19500
w 805, leng [12.03 | 305-360.2 {7150 B37,0 8560 12.36  31s| BTG [roso T5,898 SLU0GIE | 20 MWL | 100 1870 | 60165068 ahns, sl (5| 16,921 {60
w 32, shor| 1260 | 3%| 352.8 |60 8315 S| 1i2.99 30 @re 86,641,500 7406 | 8018749 | 85 AG07 mgz_:me‘;ﬁx.qé 2057|5211 14,013 115515
w32, lomg 11260 észc 3T7.9 Jﬂm‘ 358.7 19060 m.sa’asn 2349 |; 87,533 ; 20,700, 496 !swims mi 18T ‘s'mjmse.'oimﬂ 2547 607116896 15985 ©

ab right angles to the wain shaft, sorewed into the walle
of the chamber and enlarged ab s contre 0 allow 2 hole
through it for thie shaft A, The rods ing through the
buoyanoy chamber also pass through the bevel gear cham.
ber. The propetlers, besides being koyed, are secured to
tgeir respective shafte by washers w w', screwed aver
them.

The Trl.—The tail of the torpedo consists of two parts,

the rudder support.and the redders, The former consists | f

of a conieal stock ¥ serewed on the bavel gear chamber,
which carries four fins, two vertical, F F, and two horic
zottal {nob shown), These fing are eithar oagt in one piece
with the stock or fivetted to flanges upon it. ~ From the
vertical fins_shoes 538" extend "aft, and to thesa the ver-
tical vanes ¥ V are - id. The upper shoo has.a lug
u’ which fits in a lopgitudinal groove in the top of the
launching tube and keeps the torpedo mpright in lanmch-
ing. 'The lower shde opens to form a frame § £, in which
is pivotted the lever I of the horizontal rudders,

e after part of the tail consists of a stock K’ with
vertical vanes V' 'V, which set as the vertical rudder, and
with two horizontal rectangular frames B B in which are
aet the horivontal rudders H. To the outer-exiremities
of these frames rods are attached which extend forward
and fit in seckéts on the outer edires of £he horizontal fins
of thie forward part. By properly sdjustin;gzhe'sétsﬂiews
which secure the rods in “their sockets, sufficient inclina-
tion canbe given to the vertical vanes V ¥V to connteract

any tendeney of the torpedo to lateral deviation. Expe..

riments are alwaya made to determine this correction.
Thern is 2n nomatural strain browghd upon, the shoes

5.8 Dy this method of inclining the vertical vanes, and { the

gowstimes, $00, the fres action of thehorizontal rudder rods
isimpeded, A. new arra: £ introduced by Schwarte-
kopf has therefore boen adopted since 1880, and is shown
in Fig. 2. On the horizontal fing of the tail stock
little vertical rnddexs @, above and helow the fins
in the sanie vertical plane, are pivotted at & ¢, and are set
o the tequired angle by set scréws ¢ passing thyongh slots
dd. Tt will beseen, too, i the Sgure that she mej.ng
i8no longer earried around the tal rudders.

In the tail of the Model1830 torpedo and earlier models
is the mechanism for stopping after a‘cerlain ron, and
alsa that for suspending the action of the horizontal rud.
ders. The first comnista of the following arrangement:
On the shaft of the forward er iz an endless screw
v engaiing a toothed wheel W on whose face is & stud s,
At each rotation of W the stud 5 engages the escapement

wheei W’ and moves it one tooth. The wheel W' is
resitained by the spring ¢, and has or its frce a stud 5
After & cortain number of escapements of W' the stud
# comes in contact with the t, and furning it
aboub bive axis , eanses the notch 4 to relense the box X
surrcunding the shaft aid containing the spring p voder
compression. ‘This spring, acting bgt.w_eeﬁe aftar

flange of the box and a.collar on the sl causes tha

immersion regulators to act apan the horizonibe? rudders,
[ the elaw G is i tiv MlE antd
nce back, the claw C is inoperal e&ihp ij:g‘%&.
(throigh the metiom

falling each tims ‘the stud &
adjusted by turning the wheel

ozmertu&mp backwards, dragging with it, by means of
the vod d. ‘means of £

a lugw’, - i, 6aNS &
rod o (Eig. 17), the bell-orank i &, agd the Tink m, pulls
forward the lover T, and tloses the staiting valve,

To xeeock the apparatus ahook is iuserted i & slot iir
the tail stock; and the lug w” drag forward until the
notch # drops over the rear edge-of bhi bt X, .

The slot 7 (Fig, 17} in the'red ¢ allows the lever Lto be
thrown back as the torpedd leaves the lavnching tube
without hindrance from the stopping mechanism, bub if
‘the latféris not set'as descnh@dm it “can’ readily-be seen
Ahat the lover T will not be thrown back’ and the ‘torpedo
wauald simply lie where it fell upon the water,

The escapament wheal W is gradusted on ita face as
shown in grder that it may be seb to stop the. 3
after a run of any desjred distance. How ‘to set tiis
wheel, should ne table be availabls Tnay be obtiined as
follows: Multiply thé mean pitch of the propellers,
minus the percentage.of slip, by the mumber of testh in
the wheel W divide the dli);tanué the t«nﬁo ia to rum
by this product, snd the quotient will be the mmiber-of
teeth in the whesl W' which mwst bo traversed by the
stud # and the trigger t. .Of comrse the mean pitch of
propellers must be expressed in the same dencmina-
tiot a5 the distance to be Tun by the torpedo,

"The mechanizm, for restraining the sction of the hori-
zonztal radders is 1o protect them from the initinl vagaries
of the .Ipendulum due to inertix and shocks upon bameh-
ing. @ this end an arm M fres to tum, about the uxis =
independent of the trigger ¢, has attackied to it a claw G
pressed downwards by sspring p”. Also sttached to the
arm M is & system of fods y 2 which, in the ‘machinery
chamber, are connected o oneend of an athwartabip lever

¥, Fig., 18, on a vertical axis 25 the other' end of the levar:

havimg a flat edgé &, and fitting into o pair of jawa s,
Fig. 19, on the vertical rod X."This rod, thersfore, conrot
mova until the atnd 5 Fig. 16,on the whesl W, i

by = spring ?t.aﬁd havieg &

Zr;into which: drops t] ‘hoolred of wrod 3 3
"o the Jover i  roil ¥ pases thromygh the slot of &
hent lever Uifixed wpon the ads of the cam -lover Lol

the starsing valve, The nppersirinof the lever U, being
3 aming of Taberal tendenoy, datoles in one of the t¥0
notehes on the edge.of the slof o in the envelopeof the

0. “Whenin the forward notch, as showa in Fig- 1%
‘the rod Y 36 lifted from %" and_ jhe arvangement rEmMLS
imactive, bmé when'in the after ong the action it s
lows : Before launohing, when the alarting valve isolosed,
the Yip k7 of thebook &' (Fig. .17). rests upon 2. - When
-the lever L ia thrown iward, ‘ag the
from the tabe, the.rod ¥ being: drivi
hook &*io tall inta tha grip % of the
remaing ‘mmbﬁyhil erid hi]']thé Tun, when
areangement, by closing the starti
orted oo,

3

chambernmnn the vaive Z and_

mgfh;lig o mﬁt:k%s it oy

i 188 ol o S
uddecs jas boén iranafcred 2o the machinery

| she elaw O and dragas back the arm M and thi rods § 7,

The latter, sctiog upon the athwartship lever, withdraws

its farther end from the Jawa of the rod T and aliow the,

The neir stopping Atten geineat (Figs. 20,
consists s follows: A ratohet wheal X,;I]i’-g.-ﬁ
fixed on.n chatf B and turned by & ratohet T w
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MODERN FRENCH ARTILLERY. (Sec Puge 626.)

—_— : I - i3 Gentimetee Short Sun,

mm.
R [ 328
- . tone. kilos.
i e 33.68 30500
o
R 29,8 240
T 18783 55
fh, motres
- . 1697 £%0
-2 » Toot-tons mefre tong
e 13,480 a6L8
Tt wesres
18539 460
T wr
1407 420
1343 el
1292 a4
foot-tons metre tohs
12,305 8%
11,180 3633
10,295 2180.0
8450 20919
8,688 2600.0
. At muzde 343.3 4187
c T LS 2536
Bn}.;:g;ﬂﬂ;‘ﬁmwmm 1004 1000 2557 FTEN
{irpmleréuce of ihell w2841 1500 2631 3200
2185 2000| o415 .48
2786 2500 200 2r.a7
in.
; At anuzzle 20,62 52.1
. ) BL7 500 1925 89
Lo : 11094 0| 17.99 &7
ngugmaron - P 1697 P
IS 206 15.95 0.5
2500 1584 382
deg. ¥ards ‘mecires
3 2,807 2,116
5 3,598 3,288
H 4790 4,380
. - ie 8202 5,855
‘Toge ¢ Gferentanglis 15 8,688 7,945
20 C L1054 8,645
25 14,003 1,005
30 } 13,159 12,088
& 14,012 12,815

: TABLE Lﬁ.—az-mm-_ -{1'2.6-111._) Casr-Inox Guxns ¥or Coast Devence (GA:F‘E'D HraTENM). ]

$2-Centimetre Tong Gun.
min.
320
271.9 9600
tons kilos.
39.08 9.700
b
7495 340
264.5 120
it mekres
1870 i)
foot-tons metre tons
18,175 38314
k. selres
1788 335
1709 521
1637 400
1565 447
1498 A48T
foot-tons metre tons
16.679 5167.4
15,128 1636.8
13881 4515.9
12,730 30T
11,684 3610.9
4645 50,85
4283 5199
336.8 4215
8560 a2
sab4 ¥9.68
2986 36.02
in. cm.
25.47 67
=594 50.3
=83 . 5.7
aiaq 53.6
19.43 50.1
18.98 a7z
yards metres
2542 X
5036 4,665
5,538 5,430
7,972 7,990
10,466 9,570
12,543 11,470
12,217 13,000
15.486 14,170
16,386 1,985

wréocentric on the main shaft A% On the opposite side | the sector J, 2nd push the latter to the left. The flange j

of the wheel ja's dotent, Er, and both ratchét and detent | enters the jawsj” and the rack K engages with the pinior

areheld agninst the whéel by the sgnng p. Onthechaft B |« Therod 1 is thus held immovabls wniil, by the rota-
and also,

dod abaft A is & screw i ab its rear end, tion of the p

er shatt A, the rack K, released tooth

eam G, Figs. 21 and 22, Parallel to 1 i another shaft tooth, snd farced to the right by the spring o, pushes
D,hzﬁn%keyed upon it, but fres to slide along itsTength, seobor to the right until the fange §.clears the jais 7.

& 3e0tor

with s screw-thieaded periphery which en-| The duration of inmebilisstion cag be reiulatcd by the
goges the threads on B, Ou thierear fate of the sector is | set sorew T working ju the lug & on the rack,

forits

i-gtad B, and onh its e?sle: mi%? is & litch P, which T, bringing up against_the pition « when $he sector J 78

latches into the noteh and insires the pes

set, Nmits the arc of { engaged by the jaws #. The

i-
“Fhery of the sector engaging the sorew throad. Fixed | sinking valve in these later modsls s inclived in the
on the sume shaft 1D s & Jever 4 which ia connected to the machinery bulkhead, but its mode of aetion is unaltered.

Sarting valve lever by a compecting-rod F. Whenthe | The followin

is an abridged, but not otherwise altered,

aro sebin motion the ecoentric on A, Fig. 20, | description of the Howel! sutomobile torpedo now being
ehues the wheel A and shaft B to rotate; the many red for the United States, fomisbed us by Mz,
thread o B carries the sector £ aft until the latch P olears E. W. Very, of the Hotchkiss Ordnance Company.

thenotches in the latch-plates . Then the revolving |
s G- eomes in cotaet with the stud H on the after face
o the yoetor, lifts it and the Jever d about the axis of D,
#d, thivughi the medium of the connecting-rod ig. 21,

(26 be continued.)

F, Fy
choses the xfartm% valve, The sector B then 'nE_n for-1  Viororiasr Coar.—Adiamond drill, which hasbeen work-
p W

ward along D under the action of the spring

ioh 38 | ing at Eorumburra, South G4 peland, passed, at a depth

-#euired aft and donbled back over. the roliex » 4o securs | of 410 £t., shrough 3 seam of black coal 3 £t, thicie.

Wthe lug £ on the zeotor. When the starting valve is

* imto P

OPered, g3 the torpedo s isuniched, the sootor 1 latehed | Briiorr's Swoxe Anngirariox,—Eiliott’s method of
. Before plaving the edo in the launching * annihilating ” smoke from boiler and other Tornaces is

#0be the sector can be set for o desired Tun by pushing | now being shown on the Thames Embankment near the

tho dlicing leaf m, Fig. 21, which is in vontact with the ity of Londan achools. The method consiste in drawing

Jips,” T
Tozs,

kg é, along & Iongitudinal groove vin the torpedo enve- | the smoke from the smokebox by a fan, and delivering it
e edge of this groove is gradusted for differcnt | into & box half filled with wat?r’. By means of a mt'a-rg
paddle the water is churned up into spray through whici

The shatt B extends forward of the wheel A, Tig, 22, | the smoke passes. The objoet i £ smsh thy carben
3ud has fixed on ils forward end a pinion ¢, Figa, 20 and | particies out of the smolke, ther with the tar, am-
33, which works the arrangement fur restraining the hori- { monis, and sulphurie acid, and to let nothing escare bui
-%mial radders. This consists of a bronze sectorJ, Fig. 20, | mvisible and inodorons gases. As far zs can be jodged,

Pvotted at §%, and having a fange on its ﬁeﬂ%hery, ‘and | this result is r\;ruy fairly attame
. y adeq

;1:\;_ pivotted to it om 2 stodk at 7, a rack he spring | small for a

ed, trat the a) us is oo
test. We um d, how-

%o press the rack and sector always to the right | ever, that the invention ean Ve aeers applied o a boiler of
20d to eep the teeth of the Tael alwayauﬁe inst the | 100 ‘horse-power, and that it kas been found that the
4 1

Poion ¢, To set this apparatus, move

orizontal | ingreased amount of fuel required fo drive the fan which

;"ddm by hand to bring the jews 7 on the vertical rad produces the artificial dreught, is 2} per cent. of the con.
M‘]l;i,me with she flange 5. Then insert & key, through a sumption. The mventor’s address 1s 83, {cen-strest,

1 the forpedoe envelops, into a socket o a lug ¢ on | Cheapside, E.C.

NOTES FROM OLEVELAND ATRD THE
" KNORTHERN COUNTIES.
MrppLEssRoUcR, Wednesds.y.

The Clevoland Iron Markei.—Y eaterday the weekly iron
markef was very dull and uneatisf; 7. The attenda
wes small and the tone was cheerless. ety little irom
cmed hands, buyers being difficalt to find notwith-
5

very anxious to sell. First thing o the morning business
was recorded ad 45, Gd. per ton forgmmpt f.0.b. delivery
of No, 3 g.ouh. Cleveland pig irom, but only small quan-
Sy was sold at that figure, and those whoobtained it were
indeedfortunate. Ast‘g:dzy wore onaffairs ensed consider-
ably, and plenty of No. 3might have been bought at 45s.

., but purchasers would not asa rule give morcthan 455
Migdlesbrough warranta Were steady at 45, cash buyers,
Tt very little business was done in thenr, Gray forge
iron was old at 45s., but several sellers asked rather Tmore
than that Sgure. No. 4 foundry oby hands at 4ds,
Today affairs were o little belter and prices advanced
slightly, but a8 2 matter of fact very litife business was
done. A small ot vf No. 3 secured 46, Lzt that was for
a isl brand.  The geveral for No. 3was €, 64.,
and that price was paid. Middlesbrough warrants were
rathes botter, closing 454, 3d. cash buyers. The hemnatite
pig irdm trade is rather casier, buot a solnewhat better
demand is Feported from the Sheffiuld district. The price,
however, does riot impwove at all, for Nea 1, 2, and 3 east,
const hrands of makers’ iron can be obtaned ati3Gs. &d., and
even less might be accepted.

anafactured Iron and §teel,—In the manufactured
iron industry there is very little new. All the works keep

of orders an hand, but others are rapidly getiing t.hzloui

theiz contracts, and are rather anxicns shout new. Wor ,

which they ience difficulty i secaring,  Common

bars are GL, 3 gip-p]atﬂs, . ; snd shipangles, 5. 17 6d ,

all lesy 23 per cent. discougt for cash. The .steel trade 3
uiet, but heavy rails are in rather betier demand at Bl
el shitp-plates are 6L 5s. to 6. 7s. Gd.

Cleteland Miners’ Wages.—On Tuesday the Claveland

Miners’ A fation made application to the Cleveland

Mingowiers’ Association for & 53 hours week for me-

chapics employed about the mines, and requested an

advance of ]gi per ton for all men working ia fours, The

gmployem will give their answer in the course of 4 fow
ays. :

Clevland Institubc of Enginegrs,—A day or two ago the
annnal meeting of the (leveland Tnstitile of Eugmeers
was beld in the hall of the Literary and Philose-
phical Sotiety, Middlesbrongh, the retiring president,
Mr, Charles’ Wood, in the chair. The chairman
moved the adoption of the anmal report, which showed
that during the past year there had been a loss of seven-
teen members snd e {:t new members had joined, leaving
@ decreass of dine. "The total number of members was
now 20, The halance-sheet showed the Institute in
debt 5 {ihe secretary to the exfent of 30, 10 Eight
new members were eleoted, and Mr. Gharies J. Bagley
was eleoted president of the Tnstitule for the enfuing year
2nd took his position as chaivitan of the meeting amidst
applause. A hearky vote of thanks was accorded Mr.

ood for his services as Adent during the past year.
The new presidens said & good many of their friends
had recently visited America, and he waa so r that none
of thew had come forward to read a paperon their expari-
ence. As they had not done’so he wonld relate some of his
BXPerience in a visit to America in 1886, He was mors
strock with the progress made in the blast farmaces of
Amerjca than in_sny obher branch of the fron trads. He
Pointed out that in Segland they were a long wiay behind
m the production of pigiron, It behoved them to do all
in their power to being themselves jn 2 line with their
competitors in America. He trosted they would soom
regain their position. Mr, W. Henry Fryer presented a
paper on ™ ccation of the Blast mthe Manufacture
of Pig Trom,” which was taken ag vead. A discussion on
the paper followed.

The Average Selling Price of Manufactured Tron and
.—The report of Mr, Waterthouse in connecsion with
the wages sliding rcale arrengement of the Board of Oon.
ciliation and Arbitration for the Mantfactared Tron and
Steel Mrade of the North of England, hos just been pub-
lished by the joint secretaries, Messrs, G. R. Winpenny
and Edward Trow, The report is for the two months
euding October 31, and regulates the wages for ‘the
enguing months of December and January. Havin
collected all information on the salem of mamfaety
iron chiring the period under consideration, Mr, Water-
bouss certified the net avea;fe selling  price T
ton to have been 6L Os. Od., as compated wilh
Si 19s, 11.30d. for the preceding two months, an in-
crease of 9.10d. per fon. The detailed particulars
show that 708 tons of rails have been sold a$ an average
aet selling price of 5. Ids. 8.20d., 23,520 tons of plates
at Bl 105, 7,861, 15,184 tons of hars at 6L, 6a. 8.24d., and
G782 tons of angles at 57, 11s. 11.89d. Totals 46,20% tona
3 owt, 8qrs., aversged net selling price 6% D= 9.10d.
against 41,249 tons 18 owt, 1 qr. 10 Th, and 5L 19, 11, 30d.
avetage net selling price Iast month, showing an inerease
both in quality and pricc. The improverent is not et
safficient to bring an advance of wages, whick are a$ pre-
sent on the 6/, hasis, above which they will nob rise until
the net selling price getr above 64 25 64, or below which
Fhey will not £adl until it gets belaw 5. 17, 6d.

ANFRICSX  ETUACONTINENTAL  Ranway. — Commis
sioners appointed o cousider themost feasible glan for &
grand tronk railway to connect the northern and southern

continentsof America are about toussemblent Washington,

ing the Jowness of prices. Some merchants werze -

well ¢mployed, ard sote producem have a good number -
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THE MANCHESTER SHIP

FLOODING OF
 CANAT, WORKS.
has claimed such honour as may atiack to
ient flooding of the Man

Narone
e first 3 g Ship
anal. Many sections of the canal are practicaliy:
nished, and. the walls of the Salford Docks are ¢om-
ieted to wates Jovel. The River Trwell, which runs
aradlel with the canal in many places, having in one’
- two points being diverted, overflowed by Teason of
‘cent great storms and floods, and filled thenew water-
ay in spme places bo & dépth of 3045, The advanced
age of “the works will not necessitate the pumping of

| the sections, notably the Salford Dock. The food

.me on_Sunday and the swollen river gradually

36 until the Salteye ombting above Barton Bridge,

hich has been finished, and adjoins the river at the |k

cstern exd, became a amall lake. Notwithstanding
is outlet for the water, the surface level of the river
ill rose, snd gradually topped the embankment at
.2 next lower seetion, pouring into snd soon fillin

¢ channel from which the river bad been diverte

st above the Barton aguednet, and whick had been
<pered as the new waterway. The embankments

F
ra e}
] &
@ D A
E g
Y 2 ;u

stone. On Sunday night the water was 21 ft. deep, at
noon on Monday 26 ft,, snd on Mondsy evening
30 ft. At the Manchester end of the Park
section, which is nearly finished, a atrong embank-
men$ séparaled the canal from the river which takes
a bend at that poing, but the force of the current at]
thia elbow mmd}:) & breach on Mooday morning. Scon
the breach was .widened nnd the section completely
filed. From Trafford Docks to Iclam the whole of
the cuftings were {looded and meny steamn navvies and
pumps sibmerged, but on Wednezday and Thursday
the water nally fell.

Mr., Leader Williams, the engineer, with other
officials of the companyand the representabives of the
contractors, have since Saturday been in consbang
attendance ab various parts of the works. The foliaw-
m%oﬁieia.l statement was issned on Monday morning :
“The engineer’s report with reference to the recent
floode is that, se far as can be ascertained, no injury
whatever has resnlied fo the permanent works. The
greater part of the work within the area affected by
the flood is either completed or so nearly so thet the
water will be allowed to vemain where it is, and the

vpss the works weré strengthened om Sunday;
:t the water, owing to the oconfinned rainfall,
>reased in volume and power. At Stickins Island
avigion had been made for collecting the water
: the fields. south of the canal, snd passing it

gravitation over ‘wooden aqueducts to the
vz Irwell o the north side, he water level being
wer than the ground somth of the canal. The
-3ds soon raised the river level to the omtlet of the
deducte and the water passed over to the fields,
sere it atlained a level resulting in an overflow
- the canal bed which is here hewn ont of red sand-

remainin ion will be eompleted by dredging.
The Manchester and Salford Docks have been filled
with water, and the former will have to be pumped ous,
3 they arsnotquite finished. The walls of the Salford
Docks are, however, completed above the highest water
level, and the excavatiom also being finished, it will
not be necessary %o pump the water eub,  The Mode
Wheel Locks, which are in & very forward state, will
be at.once pushed om to completior, when the large
shuices there will admit of the river up to the Man-
chester docks being run off neaxly dry in erder tocom-

stopped, as the walls are considerably above water
level. Lower down the river the Wearburton cutting
was filled with waber, but it is fortunately com-
pleted, and the water will nob therefore require to be
pumped ont.”  On Monday evening the following sup-
Fl_ementary report was issued : * All the dams atood
irme between Sticking and Irions, but the River
Irwell, overflowing the meadows above Siickins and
finding a low cowrse below Davyhulme, flowed into
the cutting Letween the mew locks at Irlam and
Barton, washing away a portion of a field at the
point at swhich it entered the cutting, There are
now at work in this length seven centrifugal pnmps,
and four additional ones will be put to work at once,
and it jg expected that the water will be pumped out
from the cuiting and from Irlam and Barfon locka
before the end of the year, Part of the walls of the
locks are above water-level and will allow of the werk
progreasing, and ag the water is lowered by the pumpa
more mez will be put oz each week. No damage has
oecurred to the work between Latchford and Eastham
either from the gale or the ficod, snd the men and
plant which have been thrown cut of employment o
the upper sections will be sent to work on the lower
part of the canal for the present. There are no loco-
motives in the flocded cuttings, and fortunately there
hus heen ne loss of life.” -

THE TAUNTON ACQCIDENT.
To 7z EDITOR OF ENGINRERING.
81, —There is one aspect regarding the Taunton moei-
dent, of which I have seen no mention made in the
numerous letters which have appeared in the public presy,

plete the works. DBelow Mode Wheel Locks the water | oo

will have to be pumped out, but the work will not be -

namely, the small, T may say very small, loss of life in
mparison with what one won?;yexpect. The <ircum-
stamces under which the aceident ooenrved all tended to
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of the stoker wad rot allowed t0 empty

there was always o

diagratn and the actual Tate of firing-

Talanos betwees the rate indicated by tke

The deseription of the Howell automobils
%ﬁmvﬂ for the Unitéd Btates, was jmmedoam
tha author by Mr. E W. Very, of the Hohehhss
Ordnance Company.

740 ENGINEERING
On com ~the balanoe-sheets for the two trisls, a| By this means the torpedo i halanced longitudinally.
F
Bml.mu'rSrmx'rs. vonsiderable saving is seen to have been efected. the torpedo is launched, no matter whether it im
Boiler Alone. what must ﬂns zaving be attributed? Not to more | buoyancy ot not, its clvmgmechammw‘]]ihea[n it ab its
carefal firing o of dampers, for the heat | proper depth. It {u-desirablo that the greatest weight of
- October 3. Apri. carried off in the waste gages was greater than in April ﬁvs possible should be carried andalso that 1 shonld
— Y i Neither can 1t be set down, except m a very slight degroe, ab the end of ifs run if ié fails 20 make ¢ hik  Thers-
,mm- iflc valut of 11b. dry theymal noits | thermal uni t‘o the mechaniced stoker and moving firebars, for whe | fore with the fighting head the bﬁc;y i practically
calositic value 18,750 15,760 Ioss from fxaperfect combustion and utbuwnt enrbon was | nid and thewrpaduwg:rmanen y ced in its entirety
i‘n heat contained in coal zad! but litéle Jogg thar: at the previcus trisl. No, the saving [for thiz condikiem. howaver, .the tormdo
re B was principally due to the thick furnace wails and better [ must not e ailowed to nn}ias it wounld be Jost. The
Tn heat mnhlned.:nurenber— protection of the furnace front, whereby the quantity of | dummy head, therefare, is ter thaxn the 6 hnglgza -
ing furnace .. 187 i heat lost by transmission through the brickwork was | 50 as ta give ahout 13 1b. buoyaney, aad the
18,914 T Tiags1 | msterially redoced. introdzueed in order to keop the centre of gravity of the
4 The conclusion deawn from the resulis of the April | torpedo in the swme position relatively ‘to the. cautre of
trials seems, therefore, to be corvect. buoyauey as that oocugxed with the fightivg bead, Other-
theemall per  [thermali per wize there would be a the
wnits | cent. | units | cent. two conditions that would alter f.he steermg adjustments,
BY hea.t tme:imu% to b‘;atfir 8386 | 5888 | 20 | 62w AUTOMATIC TORPEDOES. A single shop adJunﬁmlsnﬁ of “h;g biﬂock is snféihc:]-]l:,r and
. ne] maintaing it unless mov ¥ Serewin, A
Adomobile Tm” j:,k: Whitehend d“g gowdl, with @ complete Imlkhead plate sorews water- hghtgmt-n ﬁbe Tear
By, heat carried off by pro, soription of euch end of both heads,
Bd“m of coubustion | L6 | 1002 | 1155 [ 834 By Emu;n Forn M. Erexcory, U.8. Navy. In the Hgbting head the main part is cmﬂgﬁlﬁfl
esorms oY ez | awes . em | en (Contined from page 63L.) ith. wet,gum-ootton; oﬁ:u watar-tight cha ""‘Ff&
By heat lod in THE general profile of the Howell torpedo. is that ofa. 0TI a zsingle piece RWIL 3  TESErTH
ad gmperheating mosturel | as o | 04z spmdle ‘of Tevolntion, the after body being a true spindle, | 107 the dry sum-cotton primer. This theris removable,
maixed with coat - " the middle body s.eylinder, aud the fore body an spproach | BAving & ¢ GG at its mouth which sats on the
Byl-mheagloebhylmpe ek oo w83 | 6% a3 | @20 |tpanogive, There are four distinot detachahie sections ; dmphmg:_n , serawed across the moath of ‘the font
By heat equivaieat of unburai : the xae, which carries the firing .pin and its mecha, |#sting by mesns of a rivig 1 I dorewing o &
bon mixed with olinker..| 498 | 502 | 1,107 | 99 |nism; the head, which camies the explosive and | rubber 8351"-9"5 A cap KK covers the primer ehamber,”
By heat loak n hot ashes ! detonator 5 the main seetion, which carries the fiywheel | being held in Ly spring atohes L L, and forming
drawn from fize .. . . 118 084 |03 sorew gears; the stern suction, which carrics the ‘also the seat for the detonator B, which i3 held'in placa_-
By remainder, xnclud.lnin hei:t . iving ‘mechanisn (938’95 737 and T42). by the spring catches NN, By thiz émrt the
trensmitted through brick- 6.6 + ©.865 The Nose (Rigs, 2% and Z‘Y)AInordertoguardaseomf ﬂebma.bormayimmmoved,mdaathgdrypnme:mm-
work, and e 28 | %366 | 107 pletaly as posible ‘againet & of the tained in & thin tin case, it ¥ Temovable;
13,814 | 200.00 | 35,851 | 100.00 | torpedo in handling, the percussion firing pin is so | leaving the hesd with only the WB"" gﬂ‘l“’ﬂﬁf‘m‘ﬁlﬂgt‘
! to be letely removable and 2iso to be | which1iself is ab 2ib timies ebically sealed in
e m ing these balincosheets ol are| quiekly attached at the Inst moment before imserbing | Siape for stowajre in & magazine, thﬁpmmdtﬁe deto-
reckoned from 9 dég. Fahr. e tarpedo fn the [mmohing bube. The éntirg firing pin{1zbor also stowing separately 1 theix awn magarines.
machanism is, therefore, permanently fixed ins single | Two small holes 00 are drilled through the cap of the
hallow bronze casking 17 17, which is attached to a pro- | priveer eor:émment and are flfed with - substarice that -
. jeoting lip ab the fronb end of the head by a simplé | 1S soluble aiter long contact with the water. As ahove
- April bayonet, or slotted screw, jaint, ro that a Few seconds | @xpisined, the holes in the nose admit water it the end
R bl oot | o0ly dre necessary o attach nd Qétach it, A stout stee) | 0F 8 e The water sttacks the comiposition, filling the
; . FETIAL T 18 travels ides formed in the ting,. and | boles in the cover, and after & number of hours d.msnl-vm
To hwat received from boiler; pin 18 travels in guides in the noge casting, and | holer i the coy 48 rie
flaes per ponnd of 4y cool 2151 15 actuated by a 5t spiral spring 19, Ifis kelc "hack | it out, 30 drowns edtygunoo n priser,
Toheat contained inair snter-! in the armed position by = sofé metal pin 20, which septs The Main Séstion.~This section comprises. the entme
lﬂg at ohiain oles .. .| 4% 48 in a slot cut through the pin and besrs. mgamst.tha ontside | eylindrical Body of the torpede and portionsof thecarred
To diffiérence in heat con- of the noss. 'The ogter end of the firing pin i provided | Past at cithér.cd.” The shell consists of thred sentiona of
taiged ﬁ‘g Yater mn:;"en with fan-shaped corrogated horms 21, which receive the brass. plati, cortesponding bo the syhindrical and -crryed
‘;5“5:' kpd ’mg“ggﬁ;t 0 195 impact blow, and are 80 shaped and arranged 28 to -portions, brazed, and spun to shape, The aectmu iwaloged
To difference of heat oo vent glancing oc sding ahmf the object strick when the walsr-tight af; both ends, and containg the gwheri sath
taived in brickwork at be-’ impact is sharply angular.  The forea of the blow is in- its frame, the ﬁdlm: gears, and for sedbionig of
ginniegand end of trial and tended to shear the soft metal sfop-pin, and thus permit shafhmz, and
erxor of observation - - 9L she firing piri to be driven violeatly down on the deto- . Thie shel mhmcedagamatde{ormxtmnbrnru}
! o P nator by t.he spring, ringe.  There is & bulkhead ring L, Fig-
i Tsvo small cams 22 28 ave 30 pivotted and ; mﬂahedandmw wor ]
i by tlie small fiat springs 28, 23, that nunmuy esh | joint, hrwhmh the heild, is secured
cm. thenual, - per thenml! per st the body of the fring pin just under a ex, s fhe fange of this nﬁsﬂ IE, ﬁhm«ded and, récaives a ool
gent. | units. | conb. | 6hat if from any socident the pin after cocking should he | pléte water-tight ho As_bhas Feen desoribed,
By heat mna!erted to water 1152_ SLE0 l 41.16 | 50 atruck as‘io shear the soff metsl stop-pin, it could net. there i, also & cimplete bulkhéad ﬂa.be at the Fesr.of the
cattied ‘off in pro- drive down ard explode the detonator. Just in front ‘of |Beads These plates noturdily ke on eithér side of the
dtiats of combustion | et | 19951 €16 | 2888 |po ching i 2 cross 24, having ]ect_,c,m, which rest | joint, smd when the scetions are commested they are:
B’;‘f“ ounied of in excesl o0 | s | e i szg1 | On the gims, so that as the cresshe: ushed to the rear | 3D0US Ti; 0. apirt, The space is so emall that sny k
By heat carried of in super 1 vhe cams are-turned oug clear of the shm:lder leaving the | thak may occur through the joint does not admil “be:
‘heated steaa from moisture, H firing pin clear,  The crosshead ke it conneetion with two [ #noush to b of any consequence, and. st loug sd the jomt
mixed with eoal aL 188 62 240 1 small pistons 2 25, which are held forwsed by the cam | i3 reasonably nght ADY, waterm‘q s ver: the
By rsn!_l.i_rxder,_includmgbﬂ:il springs. - 'The front “ands of these, pistons, come owt Bush i xetieved from the pressme dus 0 Inimersion,
i‘:::”ﬁ;‘d I.hrougmnhkd tor| 332 | 997 ith the cuter surface of the nose end are éntively open. |50 that it -will not ba forced
’ W'hen, atf'ﬁer launctbi;ugz the terpedo stukes and rughes 2do has g sunk:;a ¥ 2
X awsl edir i R signs
I 003 | 285 i 100,00 EM fer, springs, mtumpressmgonthem Two interinediate Tt aremmerr.ed underﬁhabraud
a.nd ‘thew baak clear of the fiving pis, which is D‘-“hﬂ of thie gbell.- - y plain, fenged,
Whole Apparidud. then coi B(gjaﬂbely zrmed for sction. When the spoed of | bronze tmgs. Two' rin, é: ﬂuppm‘tt "mld'hpm
T theturp beoomes so reduced as fg permit -shie” piston w1] af ;the sane tnm: ‘P‘ﬂ; ﬂmh‘ﬂﬂ"
. —_ Dotober & Aprt %o overcome-the preasure of water on theé pistoms, the h
» - a.r:iy come forward, the cams turn in tnder the shoulder, |
DR - thermal woits | thetmal duits the firing pin is sgain lo¢ked. . The condition .of the:
T eslocific value of i'1h, dry : fiving pin is af all times plainly visible. . Fhe length of
coal . 1B 18,769 the firmg pin projecting. beyondythenme ‘showa Yhelher it |
ng““ w“;'z‘“"dm”"w“l' W 180 is cocled or not 3 r.heehglstm heads being ‘plaliily visible
o diorenos in hest co- | i show at all times whethet the vams ook the pit o not. |-
tained in water iR ECODG- | ign the nose is off head,theftmxtofthambsnorof
miser ntbegmmng:ndmd i the head Is laid bam,sothaﬁthe detonabor itself may
oftrial.. . . o 0 ! 65 kepb opt of the torpsdo until the Iasf &
[ i holes 26, molining strongly backward, mplemedthrwgh
e - 14,094 the mose and ave lefé open, Thess holss leak water inbo
- . the Kollow nose. chamber when the torpedo 5 stationary;
:th 1 or lﬂmrmxl or at low spoed, which overcomes the reserve Lo L
: n';nt. units, c‘:_?:t_ gfm thn &,T sinlding tt[gn acrlld finally aﬁnﬁn’ﬁ hg e
oaferred to water, 9 68.73 | 8,004 | 5892 woing gm-oof etonator ; sa thetaf the| -T% :
s g:neduﬁm'prodm'h’ s torpedo s to wrake s hit. it locke 163 fiting pin, snd | &4 A& inof gn-dted], drap forged sud
of ombnation. 86t 4rs) @6| 437 [sinks and drowne is d heing -thite to the tuhe and. jscket, forgings,
By hea& carried off in excess! i cotapletely dnnotuous. rim ‘with  solid weh connecting # to ihe hub.
1020 | 800: 83| 598 The Head {Wigs. 29 znd 30).~The hieads are distinguished | to the habiazd « each
B!;Ib?:;ﬂc;:g‘ﬂ ot 42 upor e | o044 62| o4 |5ethe duminy hesd and the fighting head. “The shells of | wob_are two ateel mitre
By eat Josk by mlpufeet. bioth sdre made of a sinigle skeet of brass brazed and spun to. tio.| similar wheels 8.9, ¥ig: 25, secared
. e ssti | 61 |shape and braced by sirang rings 4 A, B B ab the font gmw chaft the
maqlnvnlent Tnbneat! H and resr 5. Eack of these rings i prolonged slighty | 0 that esch
B ... ] e8] 4881 LI .98 {heyond the end of the'shell to form bayoret jorib 1‘3@1{{ 3000 of thefiywheed: , The axle af the Syw]
heas, lost in hot cifnker 16| oz jthe frout one for-holding the noss, the rear one for saoiir- | Aingle solidpteel axie, permanently
Qewws from fwrmate il - the inain, sackion. - the whieel ; it8 beaving
T tes theuugh BHiCk: mgﬂm dwmmy head carriés & heavy wooden hiock C¢;} 1 D.D D'in hard. steel
work andupaccounted for..| LE0 | 879 | 2273 142 the interior gpace, This block hon & sqnave | s6lves m:.mm sockets cast i ome with B wiki
g hule [ th:ough its ms, and carrying ap. iton threaded | ¥ B.F B, The innex ends of the bearings
13,905 | 100,00 | 14,094 | 100.00 r DD." this har js a square lead bicek E K. hodies of the mitre whecls fanmg' ‘them, are W’“ﬁ
Tha auter emi of the bar belog squared, it = Teadily seen | hold sieel halls G G G G, forming bﬂléﬂbe‘" . -
that by turning it the block is traversed bacle and forth, | end thrust “i the ﬂywhecl Thos the w
amd. turned out upon the floor, As ons wmg]nng was ot with fricti begrinigy, be mstber
always quite ﬁ.mag:c:l before the next was tarned out, sad | * From the Annnelof the T:S. Offies of Naval Intelki- | the axle when rol

The -connection “bebweer the ﬂywlwel
which forms; a.rl:!of t?e&;nnﬂ gmhy'
th lo_of
congiings o the et oF theaxs. Tbe nafhmn'i
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THE HOWELL TORPEDO.

R

0

G

the sxle 38 squared snd carrics pinned on it a steet end
duich H. A loose clnteh I I ia held in a sbaffing-box
E K seated in a prolongation of the fr 1
bears ngainst she shell of the torpedo, a through-hole
being cut in the shell and the joint being closed water-
tight. This loose clutch I T is sozmade in order tofree the
fiywheel from the friction of the cluteh in the- stuffing-
box.  After spinning up the wheel, the moment that the
mgtor ia anclutched this loose clatch commences to hang
hack, from its friction in the stuffing-box. This brings
therear sides of the chutch studs in hearing, znd, as they
arecat with a des; slsge, the clutch is metantanecnsly
driven cut free of the wheal.

In order to presarve the halance of the torpedo the lefi-

1 hand frame plate is varried out o the shell in

the sAme
box | way ag the right-hand one. The intericr of this
which | &ion is threaded, and & lend dise L I is serew:

| counterbalance the cluteh and stufiing hox on the right-
1 hand side, By means of this lead disc slone the eatire
torpedo is balanced transversely, for z smalt holeis tapped
thmzﬁh the shell, through which a key may be inseched,
and the disc may be screwed in or out to malke the neces-
sary adjustment. Once made it remains of itself.

The screw shafta proper end at the bearing 10 g’ig.
'25) being secured to axles of the mitre Wi 93 hy

4 mortise and tenon connection. ‘This iy done to prevent |

| connected from the contenis of the wheel frame. Inorder
cojec- | to nentralise the skew tendency of the mitre wheels, their
_in to|short azles are held in ofcse bearings in front of and

behind¥the wheels, these bearings forming a part of the
wheel-frame castings a0 as to remain constently true.
The sorew shafts are carvied straight to the rear through
the box & forming a part of the rear bulkbead ring, and
within which are th?] thruet bearings a].:ldfa stuﬁing-—box,
made necessary by the imity of the free watir com-

ment. The thrnst mngs being placed hers relieve
ihe mitre wheels of alf thrast, and more room is allowed
0 make stout bearings than if they were placed fur-

zny skew tendency in the mitre wheel being transmithed | ther aft

to the shaft, and to enable the shafts to be entirely d'm—J

A broad stout plate is soldsved to the bottomn centre
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of the gholl, to which, on the ontside of the shell, is
bolted along stud 12 (Fig. 25). The Fanction of this atud
13 to centre and guide the torpedo in the lnunching tube.

. Thecomposition of the thrust beacing and s -box.
it _as foilows: Long seats o o (Fig. 28} are casb in
with the rear bulkhead ring, ower which screw caps b b,
Fhe shaft is slightly increased in dismeter ab the point o,
forming = seat for the ateel bearing ring o d, which
bas & companion hearing ring ¢ ¢ seéated against the
sleeve, Stoel balls lia bebwesn these rings, thus forming
5 bearing. A bronze spanner clesps each of the
cups and prevents them from wnscrewing, while at the
sime time it resists any tendeney o flexure or spreading
of the shafte,

A anoall bronze loose aleeve 7 is slipped on the shaft
and lies in the stuffing-hox seotion, This sleeve is pisreed
with holes, and itz ends are packed. In this way the
stuffing-box is formed, and at tﬁ‘e the same time islan
is made for ailing the benrings, for the oif comng down
on tha sleeve passes through the heles and s abuorbed
and distributed by the packing.

The Slern Seotion. — The atern section i divided by
& water-tight bulkhead 13 into two compartments, Fig.
23, the forward one cowtaining the diving mechanism
and being apen to the fréa access of water through the
inlet holes B plepced through the skell, Fig. 24, whilst
the rear compariment is clos water-tight, and is empty
save the sleeves passing through it, within which are
the screw shafts and $iller The vear ond of this
section is <losed by & castitig ealled the tail-piece, which
forms in one the buit of the tail aud the serew-shaft

tubes with their cross support F. The sorew shafts are
taken in in the tubes ¥, and the serew pro-
petlers, which are right and left- led, are sorewed to
the end of the shafts, being held fast by end nuts which
are shaped of in long cones to give a fair run to $he
water passing the hubs.  The triangular spaces between
the tall body and ihe sorew-shaft fubes, are coversd
with piates in order to pive & fair flow .of water to the
rudder and screws, The small chambers thus formed
also give additional buoyancy. .
The rudder I ig a steel roolangular plate completely £
;“E:he space between the otiter ends of the screw-ghaft
tubes. In this position it is secure againgt damage in hand-
ling the torpedo, snd fouling ju mnning, A stoub web
etands. at right angles to the plane of the rudder, forming
a steering yoke, to the ends of which are pivotted the tifler
rods 16, 16, which in torm are direntiy comnected to the
diving mechanism.
" The Diving Bechanism (Fige. 33 and 33).—The bulk-
head .4 separates the reur and waber-tight compartment
from the divieg comy ment, both being in the atern
section. T ix 2 single casting so shaped as to reduce
the waterapaoe to the least possible dimensions consistent
with the workiog of the mechaniam, and has a broad
flange sea.t.m&“nn the skiell to form a_stomt atiffening
member of thi . The bulkhead B, which is the
rear bulkhead of the main seetion, forms with A a
completd water chamber, The siller rods C € aro
pivotted to the ruddér yoke and pase inside of sleeves
through the watei-tight compartment and bulkhead,
their inner ends pivotiing divectly to their respective
parts of the diving mechaniom, the upper being
attached to the hy tatic piston EE, and the Iower
one to the dompoand lover of the penduium F G H.
Theee tiller tods are provided with screw junections I T
foz taking up lost motion and regulating the angle of the

tadder.
The forward béing in free cor n

tudder will be brought to a neutral positiou at the proper
de; the torpedo must be horizantal ab that dapth, ar it

ill continue to go down or up, according ‘to the direction
o which it points. The piston cannot correct the direc-
tiom of the axis of the torpedo except ‘secondarily, Itis,
therefore, necessary to imtroduce a heavy penduium H,
suspended so0 as to gwing in the fore and oft line of the
torpedo.  Whenever the axis of the torpedo dips down or
up the pendulum ewings forward or afi. Thebob of the
gmdulnm, which ts very heavy, is mouuted on sprin,

O on_its supension rods, so that when the
strilres the water in falling from a height the shock on
the fon poizts will not be too severe. The pen-
dulum is connected to the front end of the lower filler
rod by a compound lever I ¥ 50 a5 to incresse its power.
Assume that the torpedo is at its required depth, its
axis horizontal, snd ifs rudder smidships; leave for the
moment out of eonsideration the action of the hydrostatic
piston, and assome that from any ceuwse the bow of the
torpedo is tiltked down. The pendulum hob at onee swings
farward and in so doing pushes the #iller rod back and
forces the rudder up, thus tending to bring the torpedo
to $he horizontal again,

If the torpedo be pointed away from its proper depth
line, and so long as it is leaving it, both piston and pen-
dulom- work the same way on the helm, and combine
their efforts $o tuen the back, but when it twrns
bacl they commencs to work against each other 5o as to
case it gently £0 its proper line, thus preventing violent
oseillation, .

A description of this torpedo is scareely complete with-
ont including the launching tube designed by Mr, Elwell,
the superintending engineer of the American bramch of
the Hotchkisy Ordnance Comgs.ni;
turhize motor, by which the flywheel of the o is
“apun ug.}” Thesa dasm-ig_tims are also quoted from
material furnished by Mr. Very,

The Cenire Pivoi Lounching Tybe (Figs. 3, 35 and
36).—This gear iz desfgned for open deck e_mﬂcemen&s
wherse all-arcund, fire is issible.  The discharge tube
i of bronze, bored to a dismeter 37 in. greater thag the
midship diameter of the torpedo. It s mounted om a
iow bread cone A A, whose base reats on a bedplate B B,
bolted to the deck, 1
ofip ring C C, so that the coneis free to revolve. A shillow
groove s is cub the fuil length of the tube along the
Buttom: of the bore to carry the guide stud of $he torpedo,
The rear end of this tabe is closed by a door D D, hinged
te swing laterally, it4 inside edge baing coned and grenad
to close alr tight. A stecl erossbar K E, with a tighten-
ing serew ¥ ihrough ita contre, is carried by the same
hinges as the door, the freo end of the bar being ileid%y
a atont bromze loop G G when the door is closed, To
lock the door, it is closed, the loop is swung over the end.
of the bar and a few twrns are given to the tightening
SOrews,

Twe brass air tubes H H H H are seenred $o the main
tube underneath, one on each side, heing eonnected to-
gether at the front end by 2 crosypipe L  The tubs on
the right-hand side, called the firing tube, has serewed to
its rear end a small bronze breech-piece K K, which is
chambered to carry an ordinary metsllic eartridge-case
and has a simple breéch-block L L, in which is fitted a
bammer, sear, sod main spring. Thie “’B_l%tlt of powder
veed i3 léss than holf & pound, with which a discharge
speed of over 35 knots can be obtained for a torpedo
weighing nearly 5001b. The front ends of both air tubes
ate closed by screw caps M that may be removed when-

&

vy to sweep out the tubes. It will be noticed

with the exterior water the pressure doe to depth of im-

mergion is folly borne on the piston B X, Thia piston fits

loosely in ity eylinder X K, which is secuzed fo the bulk-

head by the postsand nuts T, L. The posta are made

hollow and connect with the interiof of the eylinder so

that there is free air connection bebweéenthe space in the

cylinder behind the piston and the whol¢ air apace in the

rearuom;']s.rtmant% S0 23 to prevent any back pressure on

the piston. A rubber disccovers the piston and is held

water-tight abont its edges, so agto prevent water getting

. into the éylinder, )
oppositi free b of ‘the piston.

Near the front end of the lower tiller rod a seat M M

is fastened to.it, against which abeis the forward end of

a. powerful spring whoae rear end seats against a movahle

- mleeve N N T%m aleeve serews imto the tigid main

sleevs of the rod, and & key may be nsed on the end out.

side the torpedo 10 strew it ie or out and so altec bhe
tension of ¢he spring which alters the depth of immer-
BI0TL

Asanme that the depth at whick it ia desired to run the
torpedo i 10 F., and that at that depth the total pres-
sire on the hydrostatio piston due to the head of water
is 1601b. The rudder being held amidships, let the spring
bs sdjusted to = tension of 100 1h. Since the tillers are
directly connected, the one to the piston and the other to
the epring, it follows that if pressure of 100 1b, be brought
on 'the piston the tension of the spring will be balanced
and the radder wiil lic amidships, This will ecear at the
agsumed depth of 10 ft. If the immersion be less there
will be leas prezsure on the pisten and the spring will hold
tho rudder partially down and 30 steer the torpedo down
1o its proper depth, and wiee versd. The fensionof the
spring vacies inversely aa its Jengih, whilst the pressure
on the piston varies directiy with the depth. Therefore
the hefm js not thrown bard up or hard down as the
torpedo departs from ita proper depbh, bus it ie eased
over the proper amount to bring the torpedo sasxily to
its propar depth. - The point at which the helm iz thrown
ha.rg over depende upon the Iengih and strength of the
Bpring.

Pg.s a_master of course the torpedo will always move
in the direction of its longitudinal axis. 'Whilst, there-
fore, through the action of the hydrostatic pistom, the

and at the same thme io ofer no|

sver
that the forward end of the fizing tube i3 extended well
bayond tha cross-duct 1. This is done in order to form a
1 ent for bits of wad or unburned grains of powder
that by the sxplosion will be driveun past the duct and bo
canght and held in this space pszal’;am is.tha case with
the oinder trap of n locomiotive engime. o
. The rearend of the kft-hand pipe; called the compres-
aion pipe, connects by an &F with. the main tube;
Arotnd the rear of the main tube is secared a hollow
strap N'H into whick the clbow of the compression tube
opens. The walk of the tube underneath this strap is.
pag:l;ced all srgaud with sreall square ports cut at an
BT

chazgo will be directed against the door of the tibe first,
instead of being taken directly on the: tail of the 0.
‘Bhé aic pressure thus creatéd in the main tube drives the
torpedo out. At a speed of ajection of abbet 35 knots, a
1o o disch at 4 height of about 5 ft. will take the
watber fully 30 ft: from the ship’s side- o .

. The Dow motor is attached to the main *ube on its

&

and the Dow steam |

e tiva being held together hy a stout|

Forve the. :
i and. with 18 the sleamoand ntht diste o topright and

[and givés woro dtoam 16 the lefi-hawd ose, and thus |
an&_e_ satomitieally équalises the drividy fores an the twere-
that the blast of air created by the explosion of the wol; i ¥ : 3 -

ready for spinning, it is impoasible to cock the 3
and unless the torpedois entirely irce to leave the inbe it
is impossible to fire. Theaction of firing itself is aate.
matie and 38 controlled by thelever G By palling bacle #
mthe)hand]e'fthe]mi rod W W iz drawm to the rear
clutching the mobor to she torpedo and bringing the Jover
Q into position, 30 that the movement of elosing ths Yittle
breccls ‘cocks the hammer, If the throttle valve be now
opencd, steam ia given to the moior and the fiywhes
will be spon up, 1t being possible ta seb the ref

valve that the wheel will ran at any desired g of re.
volution, .
Dizcharge is operated in thefollowing manzer: A sman

box Z contsinz an arza; mt by which a small stearn
valve may be operated either electrically or by a firing
lanyard. ~The valve works instantaneously, and admits B
steam into_the small pipe o ¢ communiosting with tha
gtop-pin. Steam coming on the upper sids of this litile
piston forces it dowe, s0 that the pin epmes of tha
guide stnd on_the torpedo, leaving it clesr to leave the
tube. Ag this piston deseands, and sfter withdrawing
Ghe stop, & port 18 nnmasked, admitbing steam te the pips
8Lb, pmmﬁato the eylinder T'T, whose piston
altached to the leng rod W W, driving it forward. Ag
the rod moves forward, it first unelutohes the motor, then
outs the steam off from the motor, ﬁnaliy, at the end
" )

of its conree, trips the e an: the cartridge,
Thus all the ¢ are porir d sbically,
they can ondy occur in their seoession.  The

proper

entire time from pulling the firing lanyard ontit the
tor o leaves its tuﬁa ia bus Yitle over one second, miget
of this binte being faken by the torpedo ftself gathering
movement.
. The Dow Steam Turbine Motor (Fig. 31). — Rofation
iz communicated to the fiywheel by means of the Dow.
motor, which is a nénk attachment of the launch-
fng tube. The body of the metor ia_a small eylindrieal -
box-about 875 in. in diameter by 4.5 in. in depth, The
shel consiste of a bronze casting « o, having covers b b
through-holted to it,-which have projectioas cask in-one
with them to-form learings for the main shaft, Two-
discs s ¢ screw permanenily into the wall of the shell
having in turn two smaller dists d'd screwed into and
forming a of them. The ktferior of the mntorie
thiug divided into three chanbers, of which thé seniwal
ope, ¢ ¢, receives the live ‘stéaim direct throughi the mteam -

ipe (not shown in the figure), snd the twa outer ones =
77 take tha exhanst stoam whick s ot ot Go -
motor through the exhaust pipag. Thomain shaft 243

‘is journaited’ indtlﬁj ear in the étlauveﬁﬁ,-nndg L
givena trrdinad s03e ta persit-clutching with © -
and lmglu TOTE u{; hing required to be driven;

A gleeve £7 bgovl;.n.ﬁ the c;e]‘;gh:i part of the sha.ftznlae
keyed to it, bat: having a slight independent longitnding
piay, and to this sleeve is seopred s stoel sy & 4, whick
ially divides-the. live steain chamber. T'wo biomm
iscs § ] are also secured to the sleeve, ‘and it is-these dises
that re revolved by this action-of the steam, transmitting

rotation to the main shaft, - o
Concentritt ribe are cut on the opposing faces'of the =
pairs of discs ¢ ¢ and ] f, which mtermenh, snd shroagh .
thess ribe ‘a-humber of r alotwayy ate oub, thoss -
on the statjonary dises being ab an oppogits angle:from

those on the revolving omes. - The live stésm cubering
the steam space & ¢ ‘into the space m m and thénea "
outward between the ‘paiva of dises h their alot - .

ways, communicating rapid rotafion bo revolvag
dises aud shaft by expansicn. After thas performing :
work ittg.:mes into the -exbaust ehx.mhal'&_f{ and out. i
through exhaust pipe.. In passing through theslod-. -
ways the steamn undergoes soven expansions. ,

The funcsion of the eteel disc k k is & halange. thei-work
done by the two pairs of dibes, since icafly. thare.are
two drivers mounied on a singlashaft, ' -Assyme that for*
some reason the right-hand discis driven Barder than the.
left-hand ove, "The Gver-pressare will forve the. right-haml-

dise

this’ moveidént the partially. s .
the ohamber % e, ‘open "

right-hand si¢am satrance to

Folving' diges. e -
“Ebe Tofe-haind end. of the_maizi ‘shaft endsin - dinkk
n, and it journsl o 6 3k fres t move
arrying the shiadt with it The Jongi 1

ovethont is conmmicated 6 theshats by thestadyp, whit
works in & guide sioboat fn the startiig gear (eee
35).  The right-hand end ‘of the shatt projects slig
beyond the end of the cover of the mobor, snd is
o Tetsive the syuared end of an suxibiary shaft which °
forms part of the tachometer, - e

The_ Blwell Tachometer.— The body of the spport of this
gauge i a brase casting ¢ #, Whose inner end foroe &
collar ing the end of the outer shaft bnrmg,ﬂ;ﬂ
tightened by a screw holt at s, & al! handwhest i

attached to the mmxiliary shaft dota not belony to.the
tachometer, but i3 nged when. clutching o - £he

right side, & hole being pierced through in the clutch line,
Tﬁa ateam pipe O O, and the exhaust pipe P, to and from
where a junction box is made 2o that she eteam pipe goes|
throngh the deck toside of the exhaunst. This junchmt:lm
valve, with s R, gives steam, which is con-
trolled by & regulator valve 8, and there in d
box Vit a steam oylinder, whose piston im—
joets up through the main fabe into and filling the slot-
{xﬁm is held up by a spiral spring uwoderneath it To
the torpedo into the tabe it is simply nectefp_arybu
ig of
and then close and “fasten the door. The clatch .m'é“-ﬂ
the borpede is then directly in Jine with the motor cluf
the torpedo is held firmiy against all movement.
A long rod W W performs the work of clutching, dis-
the powder charge may be inserbed.  Lift the small spring
Zsh:EPX, open the breech, and insert the cartridge, Itis

the mator, are carried down info the sup) ing cone,
awivelled to 1 torevoive. A

t¢ the throttle an Automatic out-off.

The smail

way for the forpedo guide'stud and forming astop. This
push it in until ite-gnide stnd brings up agsinst

and the moinent that these clutches are thrown in action
connecting, and, fiing, The torpedo being in its tube,
to be remarked that nnless the torpedoe is clutched np

clutches. The ‘eap u %, strewing

the gupport cashnpg, forms a ‘wmall chamber iy
with: the gage by the pipe;w. . Witkin: this chamber aud:
secured o the suxiliary in-a small cylinder, having
sadial slith cab & aimilar o the r:gul gsirdes bf &
urhine wheel. As this gylindér r_?idly otated. theso
elits foree the ofi ‘out against the aides of the chimiber
with . a presmre - proportional :to,_ths_canmfngli Huigs
developed, which itself is proportional 4o the square:
the s of rotation. The pressure 4" commranicated
through the pipe w to the gauge and acks on the yml:i:";
The small conduit « 2 leads 4o an eil: reservoir ¥ 3y W]
keeps the pump chamber conatantly full'of el ‘zz
il cups for supplying oil to the main shaft

the motor. e A
: {To.be contintied)
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AUTOMATIC TORPEDOES.

Automobile Torpedoes, the Whitehead and Howell, with o
Detailed Description of each.™ .
By Ensign Joun M. Eruicorr, T.8. Navy.
{Concluded from page 742.)

Froy the foregoing deseriptions three points in favour
of the Howell torpedo are too evident to need comment,
viz., the greater smplicity of its mechasiism and its con-
sequent’ inexpensiveness and usefulness in untrained
hands, For other points in favour of one or the other
of these two weapony we must compare actual torpedoes
of successive periods and the results of their trials,

The first cufggi&l trials of the Howell torpedo were car-
ried out by the United States Torpedo Board in May,
1884, The torpedo was 8 ft. long, 14 in. in diameter,
weighed 288 1b., and was designed to carry a charge of
G0 1b. of gun-cotion. The Whitehead torpedo was then
in the sixteenth year of its suceessful ecareer and develop-
ment, and the popular mode} was 14 £, long, 14 in. in
diameter, weighed 580 th., and carried a charge of 661h;
of gun-cotton. The following is a cornparative Table of
these two torpedoes and their accomplishments ;

1884,
1 £ . o az
- i . g . °2
!?3 A;w'! f’i‘ .5 i E *E:m;'
— EEEHL-2 % 1 2 BEE
§.5| 8 l“ - £, B 58k
ﬁ;g?»lﬁz%:,nj a & RPF
Ht'In 1b. ‘Tblkts. yds.i )
Whitehead (14 14| 5606824 600 | Fair | Cood A2
. Howell .. 8 14 208 EUi 8.5, 83 iExoeIlent: Very poor | .17
Diﬁference...ﬁj 0 mize:mslsaﬂ Bawell | Whitchead | .05
. 1 i3

Tlus we see that the Howell torpedo started in its com-
petitive race with the important advantages of smaller
size and consequent greater handiness; of much lighter
weight even in proportion to its sizey of & much greater
proportion of explosive charge to weight of weapon, and
above all, in the position of an unérring, self-maintaining
directive- force in the horizonial plane, On the other
hand, its swbmersion proved totally unrelinble and its
speed not worthy of contrast with that of its successful
rival and wholly insnfficient to make it an effective im-
plement of warfare, The goed points of the weapon
were, navertheless, decidedly encouraging, and: its bad
ones suseepiible of improvement. herefore, n year
later, an improved model was brought. out, and exhaus-
tive trials were made with it in the United States, The
following iz & Table compa.rin%; its results with the per-
formances of a Whitehead of that year :

18385,
1 i i g -
| i
A el g i abs
3 3 [+ =1 £
— [EEEEi5| ¥ 5 &FS
glZi8 88 8| £ Y K
A B B & A a & v
1t lin | 1b. “1b: Jts, 'yds.: 3
Whitehead [14{14 560 66125  433] Falr Good 12
Howell - 9114 284 -60/16.9; 200 'Excellent:  Poor 21
p— 1 [P . N
Difference.,’ 5| 0 276 6| 0d- 2asi Howelk lWhitehead. 209
1 ! 2 H ' L i

"~ Here we ses that with but little change of weights and
dimensgions the Howell torpedo attained a speed which
would have made it formidable at short range. The pro-

jortion of charge to weight is also improved. he

hitehead during the same time only shows one im-
provement, and that a doubtful one—an increase of 4 per
cent. in uniform speed over a range shortened 28 per
cent.

The sabmersion of the Howell was etill poor and ite
speed and ran%% still gra.vel{v inndoquate as compared to
that of the Whitehead, et its great possibilities of
improvement were o evident that it soon passed into the
hands of the Hotchkiss Ordnance Company for actual
manufacture in Hurope and the United States. Since
,then it has been experimented with and perfected without
further official trials until the S)%;mg of the present yoar,
when public trials were held at Villefranche, . )

During this period the manufacturers of the Whiteliead
have striven to their utmost to maintain the superiorities
of their weapon and reduce its deficiencies, buj in the

latter respect their task has been difficult, for in order |

to meet the constant demand for increased speed and
range, nearly the whele torpedo has to be taken up by
the air reservoir and the steering and propelling me-
chanism. The torpedo has grown cumbersome and awk-
ward to handle and the magazine space has been en-
oroached upon. The latter evil is now fo some extent
“gounterbalanced by making the head extremely bluns,
and this is in_other ways an improvement, for it brings
the bulk of the charge, and therefore the force of the
explosion, néarer the point of impact, and, itis further
claimed, enables the torpedo to glance under a net pro-
tection. That it wonld reach and explode against the
ship's side after accomplishing this last feat is extremsly
doubtful, _ .

The following is & Table comparing the performances

* From the Annual of the U.S. Office.of Nayal Intelli-
gence. The description of the Howell antomobiletorpede,
menufactured for the United States, was furnished to
the guthor by Mr. E. W. Very, of the Hotchlkiss
Ordnance Company.

claimed for this type of the Whitehead with the results
of the latest trials of the Howell at Villefranche.*

1890.

el g -§; 58

| @' . . @ B ]
— : E’ %ﬂ gn ] g ! ."'E g é%fﬂ
=R ] | @ Ex
g-widigietl £ 2 |z

AR IR le el A 2
ft. in. ' th. | b, |kte.lvda.’ i
Whitehead 115 17.5 *795| 110} 20 [ 457 Fair |Good ' {.15' |
Howell ..[ 0.8 14" | 419 90, 21 [ 500 Bxcellent| ,, : .21
Difference..| 1.7 3.5%3565 20{ €137 Howell | 0 . .07
' i |

* Eatimated ; certainly not less, Estimated ; certainly not

greater,

Here we gee in the Howell another increase in length
and a congiderable increass in weight; but s corresponding
increase in weight of charge. In the Whitchead the
length has been shortened, bub at the expense of a large
inerease in diameter and weight. Tt is significant to note,
too, that although the head of this torpedo has reached
the extreme of bluntness, the proportion of explosive
chatge to weight of torpedo hag or;ly%)een pulled up 3 per
eent. This is apparently as far as this weapon, with ita
present mechanism, can be improved in its proportion of
charge to weight. It is also apparent that, while the

| Howell torpedo hag abtained s uniformity of submersion

equal to the Whitehead, the latter can never, without’
adopting the principle. of the Howell, attain that certainty
of rectilinear motion in the horizontal plane whichis one
of the most vital elements of success in & missile of destruc-
tion. On the other hard elements of equal importance
are apeed and ,ra,nfe, and the Table shows wus that,
although the Howell has attained a very efficient average
speed for a range of 300 yards, it is still considerably
behind its rival in hoth requisites. There are some points |
not skown in the Tables which are worthy of careful con-
sideration, ‘The speeds given for the Whitehead are uni-
form over the distances set- down bereath thém, while the
speeds for the Howell are the average speeds, the velocit
of the latter steadily decreasing from the moment it is
discharged. This uniformity of speed is claimed as an
advaniage for the Whitehead. B that us it may, it is
really & necessity in order that that torpedo may mameain
its submergence and direckion. 'The moment its speed
begiiis to decrease the torpedorises toward the surface and
its course becomes erratie.

Another consideration, too, against the Whitehead, is

the torpede is launched, by an . enemy's shot. When
it. is recollected that the pressure in this reservoir fa over
‘1060 1b. to the square inch, and that the concussion might;
also explode the charge, the magnitade of such a disaster
can be appreciated.

In order to cbtain its ¢peed the fiywheel of the Howell
has to be ““spun up ™ to 9000 revolutions per minute by a
machine separable from the torpedo beforelaunching, and
these revolutions must be maintdined by the external
machine during any delay in launching. e Whitehend,
on the other hand, i3 in a state of constant readiness to be
lasunched. This advantage in favour of ‘the latter is less
apparent upon eloser inveatigation, however, for although
it takes nearly two minutes to obiain 9000 revolutions
per minute on the flywheel of the Howell, a very appreci-
able interval in battle, there will almost always be much
more than two minufes warning of an approaching com-
bat, and it has been essily demonstrated that the rotation
can be maintained for .an mdefinite period, thus placing.
the.torpedo in & condition of constant readiness for & first
discharge at the opportune moment. These opportune
moments in batile are but mmoments, and the intervaly
between them will no doubt always exceed the time neces-
sary $o “spin uwp” for another shot. Oun torpedo hoats,
the disadvantage of this preparing interval disappears,
for after a first discharge of tgg ready torpedoes the bost
would never remain under fire of machine gums 1o reload
and try again, even if it took but the time necessary to
ingert the torpedo in the tube. K

SUBAQUEOUS FOUNDATIONS.t

By Warres Rosgrr KinreeLr, M. Inst, C.F.
{Concluded from page 618.)
o Lzorurs IL .

I HAvE in theses works for which I have beea engi--
neer, carried on the monolithic system ; thus at Girvan
Harhour, Ayrshire, where I constructed a sea pisrand a
groyne, together abont 1200 ft. in length, and both wers
solid throughout. On Fig. 50} is shown a section of the
south pier founded at 17 £t. below high water, or 7 ft,
at low water. The portion below low water was first
constructed within a piled trench, the conerete for which
was deposited in sitw after being allowed to set for a
short time, Owing to the great frouble experienced in
keeping the joints in the sheeting piles and the lining of
flooring boards, even when covered with canves, cement
tight, and preventing the mould from vibrating durin
heavy seas, I abandened timber framings altogsther, an

¥ The model tried at Villefranchie differs in many
minor details from the one described in this article,
latter has not yet had an official trial.

t 'T'wo leotursy delivered before the Royal Engineers’
Institute at Chatham, Thess lectures have been published
and copyrighted by the Royal Engineers” Tustitute, and
we sre indebted to the Committee for epecial permission
to.repreduce them in ENGINEERING,

‘| cement concrets, with as many

% | wot,

the possibility of ite ahr reservoir being exploded, before’

'}")gt}ae weight of the iton fubing- above, ¥
] 53,

‘tial, for one-half of the block wis thsraughl
The |

 together in foundations at grestdepth .g!.‘-Q_l_l'FinB““P

— ==
used handy-sized dovetailed concrete blocks {seo Figs, 10
and 11 given on page 516 anie), which answered excesd.
ingly well, and these, fogether with the backing ang
grouting up, were all executed without further iroukis
or rigk. A {ine concrete of three to one was vsed to back

up the blocks, and the hearting was of four $o ong fine
tocks of stone, or broken .

boulders, ae could be juserted into it, having joints of

j fine cement of a few inches in thickness between each

block, .
In Mr, Vernon Harcourt’s work on “ Harbours an
Dogks,” 1885, under the head of * Construction of Su;erc-l
struoture,” page 114, it is_stated—the lower courses
of the superstructure, being laid below low water
cannot be cemented together;* and again, at ag0
115, —“helow low water no means could be usedp for
flling up crevices, and the waves rushing cansed a com.
pression of the air inside them :” again, at page 196—
*When the bottom is several feet below low water, it
entails both the cost of buildieg wnder watey, and also
the wealmess of uncemented blocks ;” and at page 197—
‘“ tha weakest part of an upright wall founded helow low
water is close to the level of low water; whers the un-
cemented -blooks are Hable to be forced out by the waves.
compressing the air through the joints;” and, on. the -
BaIG PAgS, &8 to the “ limits of application of the upright
wall system,” “the enhanced expense wonld preclude the
eréetion of an upright wall in deep water.” * The greatest
depth in which amupright wall has been founded inin 40Ft,
of water at Bover, and the great contiin this instance daes
not furnish an inducement for imitation elsewhere,” From
thesa quotations ik would :gpear that no attempt by ofher
enginears thue myself had, up to 1885, been made to .
cement blocks together under water. Now, in the systein.
I haveinaugurated at the Hermitage Breakwater, J ersey,
not only hag'the upright wall system been executed in
60 ft. b high water, and 20 . at low water, sl extrems
springs, but the whole of the rubble foundation bed, for -~
aeveral feot in thickness, has been cemented into » solid
mags, in addition to the whole of the blocks having been,
cemented together under water from the foundation wp- -
wards, and, further, the whale of their faces have grooves -
and projections, which render it nmext to impossible for
of the blocks to become dislodged, even shouwld they.
be cemented together, These mﬁrovementﬂ have, i
faot, put an end to most, if not the whole, of the risks of -
failure whioh hitherto seem to have been, from some-cause
or other, almost inkerent in every method of constrnation
yet ised, ‘more especially where blocks havg been laid
dry under water, : . Eoom o
An-order to yuke sure and to give confiderce, if pos
sible, to those whoirup t0 1882, had doubted my system
of grouting—and I -am sorry to say almost every éngi
neer’ T know' still doubts if—some experiménts. were .
carried out, under my direction, by Mr. William ‘Smith,
harhour 'engéineer, ‘at Abérdeen, in j.iuly, 1883, snd'also by
Mr. G. H. Spencer, at.3t, Helier, Jersey, in Novembet,” '+~
1884, to aecertain whether the system of growting T bad
adopted for the bed and joints below low water of the
face blooks gt Girvan, might be advantageously extended,
At Aberdeen, a timber box, 6% ft, long; 12'in. wide, sud .
4 iﬁ. dee%:, wad filled with round smooth shingle, and = -
pleces of ‘whinstone, from 1in, to 4in, in diameterysnd
was lowered to' the hottom of the tidal harbour”i
-depth of 18ft.at high watet of spring tides, and-having -
# wrought-iront pipe 3-in, in diameter;, thi lower end
whith was inserted into the box for.about 13 in, sndk
| enoagh for ite upper end "to stand o fow feet abo
water Jevel, “At high water a very thick grout,”
posed of four parbs of nédt ‘fine Portland cem
one part.of Sheppy céinent, was poured-down th
in sufficient quantity-fo-All up -tho ‘whole of th
stiges. After -twelve . dayd tiie box C
weighed nearly two tons, Wik netusily lifted
water by means.of the 8 .in.-pipe-uloné, which,
only ingerbed for 19 in.; had beaome so firmly’
inte the conorete) ag to admit. of this -
removing the -sitles-of “the. hox; the édn
to have . smooth surfave, and, to be
thmi‘izghou'ﬁ. " At Jersey,* two sxperitients were:)
Mr. G.-H. Sgencer, in Novetibier; 1884, tindes iy
tion. First, & bhox of about 6 £t oubs. was il
shingle, and & ‘gas pipe of 1} if. Ham :
18 in, into it, snd-when the tide had-risen 2§ it..abo
box, thick neat Portiand cement grout wes pouréd
the pipe. On opening out thé hox, ity o
foung unibed into-n solid: mifss, with'
rough sawn tiniber of the bor imprintedipen
.of the concrate, 86 dompletelyw-hacg ‘the“grout. 4l
the interstices of the box.” Becond, atioxof 2 {4t

with shingle, was pugpended in a depth of 60'It: of
in the ‘strong fideway .'Eruiz_tle,

y ‘Bbro] Juoet - oiitside “of : th
A thiek gg;mt & Portland cement'w
tube reaching néarly dows'ty
united, with theshingle intoh ¢
s here on the table, apdikreally they
new system of eonsitrioting subnguects fotn f
“depths of water, and, #s far asl can judge; 16
with equal ‘suceessin 200 £ or B00-F, of ‘waler iy
of wafer, -'The blook is hot-do. perfeot/nf in bhe first
riment, owing to the*bottom.zing fibing -bei

grout to escape ; the failuie, howeve
had sharp arriges. - ~% - o o
These experiments confirm thoss T mad
endeavouring o prove the fessibility.of ce

* Ses Blinutes, Fnst, C;E;,‘«'vol':m
+ Mr Kinipple hag sirice- presented:

atham, B

1 Bee two-page plate of issue November 21, page 616 ante. | Ch

authorities in charge of the Royal Engine
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