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THE FORTH BRIDGE.

Fron tme o tine we hive published accounts of
the progreas of the Forth Bridge, and in the preseat
issue we give illustrations of the caissons for the
Queonsferry Pier. Tt will bs remembered that there
are three main piars known respectively as the Fife
Pier, the Inch Garvie Pier, and the Queensferry Pier,
and upon each of thege there is built 2 huge canti-
lever stretching both ways. The Fife Pier stands
between high and low-water mark, and i separated
by a span of 1700 ft. from the Iach Garvie Pier,
which is-partly founded upon a xocky island in
mid stream, Another span of 1700fi. carries
the bridge to the Quecensferry Pier, whick is
ab the edge of the deep chaunel. The tolal length
of the viaduct is about 1} miles, and incindes two
spans of 1700 ff., two of 675 fi., the shoreward
halves of ihe ouier cantilovers, fifteen of 168 ft.
and five of 26 H._ Including piers, there is thus
almoit exactly ome mile covered by four main

us, and hali a mile of viaduct approach. The
ear headway undér the centre of the bridge is

150 ft. above high water, avd the highest point of

the bridge is 360 fi. above the mame datem. The
contract was bet to Mesars. Tanored, Arrol;and Co.,

on Decomber 21, 1882, for 1,600,000, and work'

wag commenced in the following moath.

Each of the main piers comprises Four columns
cartied down o the rorki.on the bonldes clay. Thres
of the. Fife columns are completed ; and the temain-
ing dne is in ‘progress,; at Indhhgﬂrvie oné pier is
complets, one is in progress ; ‘while at Qiteensfe:
the work on the caissons is advanced. AlL :ﬁ
psumatic caissond will be filled with doncrebe up
to low waber mark, of & mixtare having # cruahing
Bhr . of 50 tons per square foot. Above low
water the eflindrical piers, which are 49 {f. in dia-
motor at the top, 50fL. at- the bottom, -ard 56 it.
high, conaist of the atrongeit. masonry, the hearting
beixg flat-bedded Arbroath stone, and the facing,
Aberdeen granite. In esch cylindrical pier there
are 48 steel bolta, 1% in. in diameter and 24 fb.
long, tohold down the bedplate and superstructure
of the mam spana. One of the Hife piers waa built
by aid of & timber and claycofferdam, and ons by
means of a balf -tide dam, A4 Inch Garvie much
of the workof the ahallow piers had to be.done at
low tide undex gréat difficulties. .

The Quesnsferry Fier consists of ‘a .group of
four cylindrical caissotis 70 #5. i dismeter at
the bBottom edge. i 2, 3, and 4 {pages

Figs: 1,
136, 187, and 140), show ‘the. details of con- | th

atruction of the gsouth-west or shallowest caisson.
Owing to the special conditions of the site the work
differs in-sonieé respects from orditiary pheumatic
caipions.  The bed of the Forih at the Queensferry
Pier is. of very soft tud fora depth of from 20 ft.
t0 30 fl., when the bouldér clay is reached, the
surface of both the rud and the clay falling
shurply fowards the 200 ft. deep channel between
Qusensfexry and Inch Garvis, . The caissons had to
befloated ont aud sunk abont one-third of a mile
From shiore in‘an exposed seaway, To facilitate opera-
tions the caissorin have double skins (Figs. 1, 2, and
3), 71h. Bin. apartand vertical bullheads between the
elins. By filli th]:e?élzc between the sking with
concrete Lo varying héights, the irregularity in the
level of the bettony, and the hardness oft{he mud
could be to some extent compansated for, as the
weight brought zfxm the ewiting edge (Fig. 4)
of the caisson- could be regulated as desired, Iven
being very cheap a liberal use was made of i
¥ conjmnchion with concrele where magonry or
brickwork might have been employéd. Strong lattice
girders (Fig. 3), and cross givders, stiffen to the re-
quiredextent the roof of the working chamber, These
girders are subject to a heavy bending stross up-
wards and downwards owing to the tide, the range of
which 1 about 20 f. Thus if m#ficient concrate wers
filled over the roof 6 balance the air pressure at
mean tide lavel, then al high water the excess of
aiI pressure, unbalanced by the weight of concrete,
would obviously be that due to the “half-tide differ
ence of height, and st low water, mimilarly, the
excess weight of econcrete would be of the same
amoant. There would thus be a force of more than
1100 tous tending to bend the girders downwards
i low water and upwards at hich water,

Two shafts 3 £t 6 in. in diameter, with air-locks
for ing out the excavation, and one shaft with
double air-lock for the men, are provided, together
with ejector pipes for the mud, water pipes, supply
pipes _'for the concrete, and other conveniences.
Figs. 5, 6, and 7, page 137, show the former locks,

which are of somewhat special construction and have
worked extremely well in practice. The lock proper
forms a simple conbtinuation of the shafts, and
there are two sliding doors placed herizontally
with sufficient space between them for the skip of
excavabed clay or boulders. An internal drum
fixed on one side of the lock iz driven by an ex-
ternal pair of engines fixed to another side of the
lock, the shaft pessing throngh s stuffing-box. A
pair of small hydraulic rams work the sliding doors,
hand gear being also provided though never worked,
and interlocking arrangements anslogous $o those
used with railway signals, make it impossible for
both doors to be opersted together. When a skip
has been filled below, a signal by air whisile is
given and $he engineman on top of the eaisson starts
the winding engine. In litile more than a minute
the skip will be at thetop of the 70 £ shaft, an
index nesdle informing the engineman of the fact
The latter then stops the engine, closes the Jower
hydmulic sliding door, reverses. the engine a siroke,
and{the sldp rests on the closed door. He next leta
the compressed sic escape from the look wnd then
opens_the upper hydmulic slide. An attendant
immediately jumps down on to the skip, unlocks
the hoisting chain, and hooks on the chain of =
steam crane; which lifts the skip and swings the
cofitents into the sea. About three-quarbera of a
minmte js ocezpied in passing the skip through the
lock, and two or three minuntes in empiping and
retarning it, during which fime a Gaplicate skip is
being filled below., The two airlocks were de-
sigried by the engineers to pass out easily an amomnt
of excavation eguivalent to a descent of 1 ft. per
day of the 70 diameter caisson, but owing
to the extreme hardness of the clay the rate has
not hitherto exceeded 8 in. per day, which mnder
the circumstances is very good worlr. Picks and
shovels made noe impression on this material, whick
had to be attacked by hydranlic spades having a
ram fitted to the cutting blade and abutting against
the roof of the working chamber. At the present
time the sinking of two of the caissons hag bheen
completed, another ig in progreas, and the last of
the group is being floated into position, as some
weeka ago it filled with, water from some cauze and
slid forward on the mud about 15 ft.

In'going through the mud and silt, the material is
blown out through pipes by the compressed air in
the caisson assisted by a due supply of water from
a ¢losed tank elevated some feet above high-water
level: To guard against too aundden a deacent of
e caisson in the soff mud the engineers designed
henvy cross frames of timber to divide ap the 70 f&.
space and distribute the load, but the sub-coniractor
who nnderteck the sinking removed theso frames.
Occagional lurches and sudden descents have oc-
eurred, but the men employed have great expe-
rience In caisson sinking, and appeer little disturbed
by such incidents.

‘When sunk to the full depth, which, in the case
of the znorth-west pier is 96 ft, below high water,
the caisson is filled with conerete up to low water
level, and the remainder of the pier i built of solid
masonry under the protection of a wreught-iron
terporary caisson. ’

THE AUTOBIOGRAPHY OF A WHITE-
HEAD TORPEDO.*—No. L
IwrropueToRY.

Ir in a fact $hat few people in England, or indeed,
for that matter, it any part of the world, veally Tow
| what & Whitehead torpedois. Of course everybody
haa heard of torpedoes, bub as a rule, popular ideas
do not travel beyond the vague concepdion of awful
weapons of warfare which can; unseen, suddenly
and myateriously, destroy the most powerfal iron-
¢lad afloat, and the use of which is as anjustifiable as
that of explosive bullets. To afford information
therefore on a subject, all-important bat little un-
derstood, T propose; before describing my career, to
give a brief account of the different kinds of for-

* [The intarest sttaching itself fo She subject of White-
head torpedoss—their fach mede of i

and efficiency—js aa b, a5 the available detailed infor-
mmation concerning them, 3 deficient, In preparing the
saries of arfivies. commenced in the present issus, the
author has found it more eonvenient to endow the parti-
cular torpedo, the caree: of which is followed, with a
gow‘er of narrative, and %o surround, it with more or Jess
detailed skedches of the officers and men ensrusted with
its management. The incidents narrated are either the
record of zetual facts, or ars constructed with 2n intimate
Imowledge of the strong and weak points of thesa particnlar

‘weapons, and of what nay be expected of them i
W&z‘fare?’—-ED. E] 7 b exn o tn vl

pedoes thatare actually used.  You see that, though
il are classed together as torpedoes (the name ori-
ginaBly given to certain mysterious boats invented
by Foltcn and other Americans during the Ame-
rican war of 1812-14 and now used to depote ex-
plosives placed under water for destruetive pur-
poses), yot the methods of using these explosives are
varions and differ matezially. .
The torpedo family is divided indo {wo main
branches—stationary torpedoes and locomotive tor-
edoos.
P The former of these, as their name implies, are
fized in cerbain positions ; and in order that they
may be effective, the ships to be destroyed must be,
either by their own will, or otherwise, brought
over them. Locomotive torpedoss, on the contrary,
are either conveyed, or have the power of conveying

are called *“ mines,” and have thres subdivisions—
mechanieal mineg, ground mires, and electro-contact
mines. .

Mechanical mines are those which cannot be
made harmless at will, They are (espocially the
ordinary mechanical mine) generally exteroporised
from ships’ stores, and have the advantage of being
eanily prepared and placed in position, Their nsual
msthod of constrachon is as follows :

Two casks, one inside the ether, are generafly
used. Tliese casks are strengthemed tolresist the
water pressure, and \t care is taken $o .make
them water-fight. The explosive (generally gun-
powder, though gun-cobton may be used) ia placed in.
the inner cask ; the sther ome being merely a casing
for giving additional strength, A chock B, Fig. I,

Extempore Mech! Mine

Fig.7.

in secured fo the top of the cask, and is hollowed
out elightly ta admit of 2 round shet A being placed
on it. This shet is connected by a eord C with a
friction $ube, inside the cask, and kept in confiection
with the charge, by means of a water-tight joint.
Slings D D are fitted to the cask to which ia secured
another shot E to keep the cask upright, and moor-
ings axe also attached to keep it in position. Safety
ping are employed by which the torpedo can be Iaid

ployed in so doing. These torpedoes being placed
in the requited position at such a depth that they
are just under water ab low tide, the safety pins
are remaoved, and they become dangerous aiike to
sy friend or foe who may happen to strike them.
The aet of eontact knotks ihe shot off the top, and
this in falling pulls the friction tube by means of
the line attached, and' the torpedo is exploded,
It will be seen that this elass of torpedo caz only
be used in cages where it iz required o emiirely
block up the passage. Also their removal after the
uge for them ceases, is a very serious matier, as th
Ee very likely to be exploded in the aot of picking

en up, |

Another kind of torpedo is the electro-me-
chanical mine. These are similar in sonstraction
to the ordinary mechanical mine, except that they

are move complete, and instead of the exterporised
fittings used in tke Iatter, $hey have regular iron

themaelves, to the enemy. Stationary torpedoes

ouf withoay endangering the lives of those em- -
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cases capable of containing from 70 lb. to 80 1b.
of gun-cotton. The accompanying diagrams, Figs. 2
and 3, show ihe armangementa. The gun-cotton
charge, it will be scen, does not occupy the whole
of the case. ©On the top of this gan-cotton 1 a

Section of Crreuit Closer

w

platform, on-which two or three- Leclanche cells
are fixed, and = circuit-closing arrangément is
alzo inserbed, This device is for mechanically com-
pleting the circuit on the mine being sbruck. There
are many kind of cireuit-closexs.  The simplest, and
perhups, on the whole, the most offective, ‘consists
of a metallic oylinder or eup, in which a certain
amnount of mercury is placed, as shown in Fig. 3,
and am fron point projects through the ebonite
mouthpiese which closes the top. _Wires then join
the metallic point with the cylinder, the hattery
and fuzes being in the circuit, as showz. On the

torpedo containing the cirenit-closer being struck, |.

the merenry splashes ap, compleies the cireuit, and
so explodés the lorpedo. Saféty arranfements
permit of the torpedo being laid out, and slsc
of being picked np, withont danger to those en-
goged.  Some time and gresd cave,: however, art
required to render these torpedoes harmiess, and
for practical purposes they must be considered as
dangercds to their ewners when once placed

HSo much for ‘the mechanical mines. Then
come the electro-contagt mines. Thesé are fitted
in ‘exactly the same. way as the electro-mechanical
mines (see Fig. 4}, except that the battery, instead

of heing inside the mine, is on shore, and the tor-
pedo is connected to it by insulated wire. Fig. 5
shows o line of electro-contact mines. 1t will be
observed that one battery will work any numwber of
mrines. A% the juncilon of the wire from each
mine with the main lead, are placed disconnectors,
which are simply ordinary platinim wire fuzes
placed inside the water-tight case, and their function
ju, as their neme jmples, to discopnect the mine
from the main wire affer it has exploded. For ex-
ample, supposing the mine af A te be struck bya pass-
ingship. The circuit is completed for o moment from
the battery right through the main wire, the discon-
nector at o, and this particular mine. The current
from the battery then fires the disconnector fuze

and the mine fuze at the same mioment. The result
of the disconnector fuze being fired, is that the wire
iy practically eub there, and the end is insolated,
gince it is inside a water-tight csse. Supposing
that there were no disconnestor, on the firing of the
wine i is of eourse blown away, and thus the bare
end of the wire woald be laft in tho water, forming
s contiouous circuié running down thé battery,
and probably preventing othor mines which may
happen {0 be struck from fiving, The advantage of

4 angev
‘%% Fig.s.

complate, i I failed to do justice to-a most important
branch of our family, snd one which hiag done, and
1 doubt not will again do, good service. Laiude to
our first cousins, ** the spar torpedoes”™ Tt was
the mischief done by them during the Awmerican
War, that gave the impetus to iorpedo warfare
generally, and induced our ot master, Mr,
‘Whitehead, te devote himself to the perfection of
aweapon of this kind, the upshot of which was the
‘Whitehead torpedo. The outrigger or spar torpedo

/ N Lina of Electra contact Kines
v

these mines over those already described is that
they can be made guite harmlesa by diseomnecting
the firing battery om shore ; or the other hand 'z
congiderable quantity of ingulated ¢able is re-
quired tc be used, which adds to the eipense and
lahour in laying down ; while at the same time the
cable is always Hable to be broken by the enemy
when sweeping, and & break or flaw would render
the whole system of borpedoss thus faid ¢ut, uzseless
Also it iz necessery, in order to use this system of
mines, to have a hattery station near.

The ground mines used in the service (by the ser-
vice, I mean of eourse the Epglish naval service) hold
5001b. of gun-cotton. They are ordinary iron cases
having a certain raserve of huoyancy, which enables
them to be Hoated at any desired distance from the
surface, and they are kept in place by heavy sinkers,

for though called ground minés they do not actually
lie on the pround. Every charge of gun-cotton
bas a depth under water at which it wil give the

gun-cotton mines is from 35 ff. o 40 [k ; s0 that
It they were to be used in 10 fathoms of waler they
would require a length of from 3 to 4 fathoms of
mooring line, to bring them about the right depth
below the surface.

These mines are gioply fAitted inside with two
fuzes, and are, like the electro-contact mines, con-

Fig .1

atest’ effect, and the heavier the charge, the’
Soaper it most be. The best dapth for the 001D, |

used in our service in charged with 35 ib. of gun-
cotton contained intwo cases. These casen sre hollow
(Fig. 7) down the centre to admit of thie iron point”
of a lung pole being passed $hrough them. Aniron
conical end fits over the end of the pole to take
the strain.  Arrangements aremade by which these
totpedoes can befired by electricity froni the boat
orship carrying the spar to which they are stéached.
T will only describe ‘the method of working them in
boats, leaving it to be understood that they can in a
similar way be worked from the lower booms of
ships, or from gunboats. The boat is a0 fitted thab
when not in use, the spars with the torpedo ai-
toched to the end lies om.gither gunwale, and
arrangerments are made by whick they can be rigged ’
out o a distance of abont 26 ff. from the bow and

to a depth of 10 ft. The attack, whichshould.gene- -

rally fake place at night, is made =s followa : The.
boat steams up towards the enemy, and on . ap-
proaching her ithe spar iy rigged out mriil the

torpedo is just touching fhe water: On-geiting
pretty close the spurs are ‘still Further rigged out, -,

and the forpedo tmmersed to its proper deptlr,
‘which, ns we have -said before; is 10 1. Imine-

distely contast is made with the ship’s side, .the -

officer in charge presses the firing key, and sxplodes
the torpedo. Thae bort then gets away-—if she can.

THE INSTUIUTION OF MECHANIOAL

. ENGINEERS., s
TeE annual general nieeting of the Institnticn
of Méchanical Engineers was held yesterday week,
the 29tk uli., ab ti
Weabmingter, The report, of the Coungil, which
was read -on, thig occasion, showed that the members
on the roll had inereased From 1440 to 1563, 163
names of all classes having been added and 25 with-
drawn during the past year, The veceipts For the
year amounted to 5084f. Ids."1ld, whils tle ex-
penditure wis 3968 6a. 5d., léaving a balance to
the good of 11261, s, 64. The assets of the Yosti-

| tution, mostly in the form «f 4 per cent. railway

debenture stock, amount fo 16,1804, ‘s, 9d., and
the liahilities are #il. The report also snnounced
that the summer meeting of 1885 ix to be held .ab
Lincoln, and the principals of the important engi-
neering indudtries there, and also ab Gafnsborough,
Grantham, Newark, and ¥rodingham, have offered
their services to render the visit agreeable and
interesting to the members, The meoting wilt com-
mence on Tuesday, Angust 4. The attendances st
the last summer meeting, at Cardiff, were 241
members and 115 visitors. At the annual general
meeting of January, 1884, there were 239 members

nected with « firing station by ipsulated wires, and
fired by an observer there. Of course the position
of cach forpede is accurately kpown from the fring
statfon, or rather stations, as there are two in this
case, so that the observers there can readily see
when 2 ship geta over them. Sometimes two or
three torpedoes are conneciedte the same wire, in
which ¢ase, on the man pressing the firing key, all

s0 connected are fired,
These preliminary particulars would be guite in-

and 39 visitors; at-the spring mesting 106 members
and 45 visitors; and ab the aufume meeting ob
Nottingham, 86 members and 49 visitors. At (he
special meeting of members only, held to elect the
secretary, ihe attendonee was 215, TFor the last
twenty-four years the President has held office for
two successive annuval terms, but this time ¥y, 1.
Lowthian Bell's heatth compelled him to break
throagh the custom and to resign the chair at the
end of twelve months’ occupancy. In addition, two

o Institution of Uivil Engineers, -
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Zondon and’ Provincial Waler Supplies, with the Lalest

istizs of Hriropolidan and Provincial Water Works.

By AgrAuR SILVERTBOENE. Londor: Croshy Lock-
wood sod Co, B

THIE work commences with a ghorh account of the

principal water works in the kipgdom, and i

parti-
" cular sttention is directed to those which have been

scquired by the dotal authorities. In many cases
town councils-have found that in supplanting the
companies they have obfained possession of a white

- elephant, and the maximum charges allowed by law

have hed to be supplemented by a general rate, or
by a contribution from the borough funds. HEr.
Silverthorne is very emphatic in his condesnnation’
of those bodies who do not provide for the early ex-
tinction of the debis which have been coutracted
Foxt water works, and he points out that while a per-
centage of Bi. 8s. 6d. will pay off a loan, inclu({i.ng
both principal and 34 per cent. intereat, in 30 years,
the annual amount is only reduced to 4Z. 8s. 103d.
if it be spread over 45 years.

The London waler swpply is treated very fully,
as in all recent publications bearing ¢n this subject,
the prospect of a compulscry purchase lending
special interest to all the metropolitan undertalings. |
‘Then follow the statistica of eighty provincial
und. i i Greal Brilain and Ireland. Each
sot of tables contains (1) the dates of the special
Acts under which the works were constructed ;
{2) the capital cost of the works ; (3) the townships in-
cluded in the water limits ; (4) the number of houses
supplied ; (B) the description of works and source
of supply; (6) the water supplied daily for (a)
domestic purposes, (B) trade purposes, snd {c) flush-
ing ; (7) population o 1871 and 1881; (8) present
rateable value; (9) expéndifure and revenue, in-
clnding () working expenses per-antum, (b) snhaal
instalment of capital paid off, and (c} interest and
annuities, or dividends and imberest'; {10) public
rate, seale of water rate, and meter supply rate ;
(11) guverning body, icluding seeretary,
and engineer. Theae tables represent a very con-

.-siderable amowat of lebour, and should be of ise to

all who wish fo form comparisons between the
services of different districls and- the amounts
.charged in various locafities.

L Année Marvitime Revue des Evenémenis qui s sont
accomplis ' dans ies Morines Francaise ¢ Flrangives.
T B S SR

Lalergl . 2 Arine. ArfE 3
Ainé, R84 ) m

The value of this astnual volume is much lessened

by resson of the facts and incidents of which it treats

. being neither historic nor contemporary. The svents

of 1882 are still freski in every one’s memory, but
the record of the year’s work haa already been dis-
placed by that of 1883, and now the public jmterest

- centresin the balance-sheét of 1884. The Eastern

question, with which'the work before us commniences,
has passed throngh several phases since the Anglo-
French naval demomsiration befors Alexsndriz,
and now the naval officer iz more engrossed in
thie transport of Gatling gums on eamel-hack across
the desert than in the details of the rnined forts
ot Alexandris, snd the negotiations for the pro-
teotion of the Suez Canal agamsat Arabi Pasha. FEven
French deings in Tonquin, and the account of its
climatic and mineral resources, are overshadowed
by the grave difficulties which have arisen with the
central Chineso Government, while the dizpubes
between Mr. Stanley and M. de Brazez as to their
respective powers on the Congo have been effaced by
the late Buropean understanding. But although the
general contents of the volume are stale, the very
lengthy preface is quite up to date, and is very
highly seasoned with invective against every nation
that presumes to trench on any territory that the
Gallic republic has cast longing eyes mpon, If M.
Durassier fairly reprecents the opinions of the naval
classes in France, it is certain that they must be
actuated with & very hearty dislike of this country,
founded apparenily upon no better reason than that
we protected ovzr interests in Egypt, while the
French declined to join in the venture, and there-
fore cannot share in the gaiu. The events which
are now happening in Egypt confirm, we are told,
ike well-known weakness of Erngland consequent
upon the disproportion between .-her appetite for
eolonial extension and the paucity of her military
resources.  She is constantly put to heavy sacrifices
to maintain her position, and even now is paying
the penalty for translating the specions ~motto

*Egypt for the Egyptiana” fo mean ** Egypt for
the Hoglish.” M. Durassier then catalogues every

two years in endeavouring. to satisfy the European
powers, and proplieciés that some day we may find
our Indian Empire, menaced as it is by Afghan-
istan, Tonguin, and Cochin-China, in a critical
position. -

Passing over the sirictures npon other nations,
particularly Austria, we come to,ihe measures re-
commended for the fartherance of the new-born
TFrench colonisation scheme, and it is amusing to
note that our examyple is contivally held up for imi-
tation, and that the Gallie inaptitnde for emigra-
tion is denied in one breath and admitted in the
next. The administration, we are told, must make
efforts to spread a knowledge of the advantages of
Tonquin among the puble, ‘* which is foo often
heedless and devoid of enterprise.” T& must also
encourage people indirectly, by means of subven-
tions or rewards, to visit the new country and
establish businesscs there, and when they are
settled it must extend amost benevolent protestion
to them. Military incursions nust be checked, and
in their place a friendly commercial introduction
must lead gradeally to annexation *“as with the
English.” At home the rage for copying British
fashions and fancies must be extended to our dis-
position for roving, our liking for long voyages, and
cur keen scent for profit, and then ¢ ¥rance wil
soon Tegnin her rank in the world, fill-up the gaps
in. her population, and repair the breaches made by
forbune.”

‘We heartily trust it may be so, and have ne doubt
that we shall #ind the Freach good neighbours in
all parts of the world, if the bebler sense of
the nation be not led astray by the ignorance
and conceit of jeurnalists and officials who have
never been beyond the bounds of their own coun-
try, But a colonial empire cannot be ecreated by

discomfitere England hak suffered daring the last

ruch enlarged, and mostly re-written ; 212 Wocdeuts,

TLonden : Longmans, Green, and Co, . i

Nolleg's Commercial and School Dook-Fetping, with a
towious (lossary and Indez. By A, F. Norter. Lon-
don : Bemross and Son. -

Elemumiry Principles of Carpen| By Taomas Trup-
eoLp, C.E. Sixth Fdition. oronghly revised and
considerably enhﬁby E. WyxpHAM Tara,
London : Crosby wood and Co. ~

. United States Commizsion of Fish and Fisheries. Part X.
Report of the Commissioner for 1882. (A4) Juquiry into
the Deovease of Food Figher. {B) The Propagation of
Food Fishes in the Waler of the Unvted States. Washing-
ton : Government Printing Office, ;

Proposed Plan for a Sewerage System, and for the Disposa
of the Sewage of the City of Providencs, By Sawusn M.
GEay, City Engineer, Providence : Providencs Press
Company. )

Report to the New York Legid of the Commission fo
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THE ATUTOBIOGRAPHY OF A WIIITE-
HEAD TORPEDO.—No. I1.

Now I can proceed to our own immediate family.
As you know, we were brought into being by Mr.
Whitehead, of Fiume, and the aceompanying sketch
shows our form, which is fishiike, and we go through
the water by the movement of a double screw in
our tails.

Our firgh father had a preatest dinmeter of 16in.
with a_length of 16 ft., apd weighed, a0 T believe,
somewhere about 3001b. e was & slow-coach com-
‘pared to the present gemevation, having only a
gingle serew,-and travelling at the rate of about
12.5 knots for 200 yards. If he was wanted to
go further he was obliged o go stower, as he
was rather short-winded. However, as you don't
yet understand our nature and anatomy these re-

legislation or the publication of blme-books. It

T ==
mmust arise from the difficuity of living experienced

1 by a population which increases more rapidly than

ity means of agbsistence, and 20 long ag the French
fimit the rate of increase of population so that
each man finds a berth ready prepared for him,
there will be little emigrabion.

Streels Tndian and Coloninl Mercantile Directory, 1584-5,
Eondon : Street and Co. ; New Yerk: 5. M. Petten-
gill and Co.

This is £he tenth issue of this work., b commences
with tables of moneys, weighta and measures in
vogue in India, China, Japan, the Pacific Settle-
ments, South America, and the West Indies. It
likewise contains, in addifion to the nsual matterof o
directory, full partieulars, with raies and terms of
transit, of the steam and other communication with
the places treated of, wheréver anything like a re-
gular mode of correspondence exists. The leading
merchants and traders of every class likely to be of
uss, together with the leading professicnal men, are
enumersted.  All the London agents to each of the
banks are named, and whenever possible the prin-
cipal officials and consuls. The number of towns
and-cities has been increased by the inzeriion of
rising places, and maps of all the prineipal countries
are given.

BOOKS RECEIVED.

Troité & Erploitation des Chemins de Fer. TPar A,
FrawaceE ef A. HUBEeTr. Tome Premier. Route—
Vote—Appareils dela Voie. Brussels ; Gustave Mayolez.

Practical Physics. - Bi[R. T, Grazeezoox, ML A F RS,
mgg N. 8maw, M. A, Tonden:; Longmans, Green,
Ans 0.

Btationory Euginer; especially as Adopled to Flectric
L%&:m Purposes. By Roprar H, THUBSTON,
AM.C.E. New York: John Wies ard Sons; Lon-
dan : Trihzer and Co,

The Engineer's, Millwrigh{'s, and Machinis€s Practical
Asgsiglant, By Winriasm TEMPLETON. Seventh Edition,
carefully revised, with Additions, Tondon: Crosby
Lockwoed and Co. )

Weeldy Froblem Papers, wilh Notes intended for the Use of
Students preparing for Mathematical Scholerifips, and
for the Junfor Members gfthe Ungversities who are Read-
ing for Mathematical Honours. By the Rev. Jomx J.
Mirwme, MLAL ndon : Macmillan snd Co.

A Caleckism of the Steam Engine in its Various Applica-

tions in the Axis, to.which i3 edded « Chapter on dir and

Gas Engines, and another devoted to Ul Ruies, Tables,

and Memoranda. By Jouy Bovnng, C.E, New Edition,

marks are rather premature,

3

~ Tam a 14 in. Woolwich forpedo and am 17 i
long.  Origivally we were all made at Finme,
but the English Government purchased the secret
of construction and set wp an establishment at
Woolwich for themselves. As the manufacture
proceeded, Woolwich saw means of making im:
provements in one direction and Flums in arother,
30, as 8o often happens, locality and cirpumstance
dictated a divergence, which 1 will indicate as we
zo on. My technical name is “14 in. Royal Labo-
tatory Whitehead Torpedo,” mark TI. Mark L
was the first pattern of a 14 in, torpedo made, and
mark IT, is an improvement on it~ T have had it
suggested to me that in order to make wy readers
thoroughly acquainted with my structure I showld
insert a asetion of my different parts and explain
all about them. But from such an exposure my
delicacy shrinks! A man when commencing to
write his history does not imagiee himself cut open
and publish detailed drawings of his various organs;
he merely gives such a description of himself as will
elucidate the mainspring of hie conduct and render
kis actions intelligible. T shall do the same, but
T fecl that 1 must enter rather more fully into
details, a8 it must be confessed that I am not so
well known cr appreciated as the genas “man.”

Lane divided into sections which are numbered 1
to5. No. 1constitutesmy ““head,” and contains the
gun-cotton, when I am prepared for action. My
head is connected to my body by a bayomet joint
and screws, ao that when X am not wanted to be
dangerous, but only to run about for exervise, it
can he taken off, the gun-cotton charge (which ix
cased in tin) taken out, a wooden dummy charge
of the same weight inserted, and my head re-
placed.

My nose and whiskers are the only means by
which T can be exploded, as I will show you. My
nose has connected to it a longizh rod, at the end
of which is a sharp point. This i3 called the “striker.
A spring arrangement exists in connection with my
noge, something like the spring of a ‘gun leck, so
that by puiling the nose, ‘* cocking” men call it,
the spring is compressed. - In this position the
point” of the striker is a few inches from a
detonading cap, which is surrounded by dry gun-
eobton. The point of my nose and my whiskers
are so arranged that they act as iriggers, se




is6

ENGINEERING

[Frs. 13, 188;.

MATHER AND PLATTS SYSTEMS FOR DRIVING DYNAMO MACHINES.

(For Description, ses Page 150.)

that if I am struck on the nose or my whiskers

are puiled, the spring is veleased, the striker meets’

the cap, and off gues the charge, and thers is 5
blow-up. Of conrse, if the gar-cotton charge and
detonation are not tnserted we are quite helplass,
and, 28 a matter of fact, we do not feel explosive on
these occasions. There is one more point which
1 must dwell on while dealing with my organs, and
that is my safety wedgs, You see once we get the
explosive into our heads we become se touchy that
we explode on the slightest provecation, hemce we
have to be provided with what is called a safety
wedose. This is a wedge 30 arranged that it fits
under the nose and whiskers and prevents any

action eyen whon they sre siruck—a sort of muzele
in fact. This wedge is connected by » wize o our
tails, and, a3 I wifl explain later on, is arranged so
that it is pulled oub after we have travelled a ceriain
distance away from fhe spot where we were fired.
T am sorry to have to confess to beingsucha touchy
character, but, as I have sald, ib is only when the
explosive is in me, and then I don’t kmow what
Lda.

Section No, 2 is the air chamber, and in this
chamber is stowed motive power in the shape of
air eompressed toa pressure of a thousand pounds
on the square inch. There is nocthing much 3o

explaim abont this portion of my body, except that !

the air is forced in from a high-pressure reservoir
through a noe-return valve. - R -
Seetion 3 contains the arrangements for preserv-
ing the exact depth required pnder water. T regret
being unable to eater inte details on thia point, as
each of us, as soon as he is put fogether, has to-
promise never io reveal this part of hie cohstruc-
tion. This arrangement was made when the English
Government bought the secret from Mr. White-
head. They {the (Government) refused to buy it
ouiright, and s0 had to promise that this secret
should only be imparted to those whe wexre actually
required for the construetion and working of the
torpedo. At first, on board esch ship only five per-~
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sons knew the eecret, The caplain, gunnery or
torpedo Meutenant, chief i engineer in
charge of forpedoes, and torpedo artificer. Lately
the knowledge has been more extended, snd guite

rightly foo, for we Whiteheads require a good |

desl of attention ; and familisrity with all our
needs and. requiréments is essential if we zre to
do, well. 'The section abafi the screw chamber
dontains the engines. These are Protherhood’s
thres - cylinder engines working up to 60 horse-
power, and driven by the compressed air stowad
away in section 2. 'The air from the air chamber
passea by a pipe through the secret chamber,
then through # réducing walve, the object of
which is to reduce the pressurein the sir chamber,
1o a soitable point to work the engines. If the air
were admitted direct wé shoudd have. a heéavy pres-
pure on firat starting, which would gradually be
réduced onl the air being expended, but by means
of the redncing valve the air it admitted at a lower
pressure than that at which it is forced into the air
chamber, and wo we have a uniform pressure
throughout the rur. Between the air chamber and
reducing valve is a stop valve connected with &
trigger which emerges from my back, and by means
of which the air can be admitted to or cot off from
the engines.

Section & is the buoyancy chamber; thero is
nothing in this but the serew shaft, and it is necea-
sary in order to give flotative power.

Tn my tail, which of eourse is abaft this section,
are two rudders, one vertical and one herizontal,
and the screws are abaft this again. The vertieal
rudder is set to a certain fixed zmall angle sufficient;
to counteract the deviation from the course caused
by the screws. This deviation is effected by the
spoed at which we may be going, being grester at
low spéeds ; hence you see the necessity for having
constant préssure in the cylinders as given by there-
ducing valve. Thescrews are made of steel, the fore-
most 1s on the serew shalt, while thesecond, which is
cloae abaft it, is geared up so as fo make it revoivein

& direction opposite to the former. By this means
there iz very little slip, and when I put out all my
strength. I can go 20 knota an hour. Some of my
younger brethren can nominafly go 22, but X donot
think they could manage more than 20 knets on
service. Arrangements can be made by which, at
the end of theé run, water is admitied to the buoy-
wiey charaber, and Lsink, This is a fate which we
torpedoes always pray to escape, though we do
‘zot mind being exploded in a proper way—it is
what we are made for, and we ook upon it as the
most glorions ending a torpede can have. As you
will find out, the former wasmy badlnck onece, for
a'short time only, but luckily I was rescued before
I had been down long encugh fo get my constity-
tion seriously damaged.

There are three points which T mast explain before
I commence my autcbiography, namely, the means
taken to start the engines, to pull out the safety
wedge, and to stop the engines, replace the safety
wedge, and sink the torpedo if required.

In order to do this, T must deseribe whad i3 called
the counter. This is placed on my tail just before
the scrows, and consiste of two wmall wheels with
their axes perpendicular te the horizontal axis
of the torpeds. One wheel pears info an end-
leas morew on the screw-shaft, and the ieeth
ara ao arrsnged that for every 40 yards (may)
I travel, the wheel goes round once, the other
wheel is worked by a stud on the first wheel,
arranged that every revolotion of this first wheel
rotates the second through one tooth. Thers are
two studs on the second wheel, one of which works
the wedge arrangement, and the other the valve
trigger, 24 follows: A stiff rod passes from the
wedge to the-trigger in communication with the
stop vaive, and a wire passes on from thence to
one of ‘the studs before described. The stop valve
itgelf is connected with a spring (also placed in the
tail} by a wire, and this spring, before the torpedo
is used; is compressed. On its being released it
pulls on the wire, closes the stop valves (which of

course stops the engine), and pushes in the safety

‘| wedge. Now you will ask, ‘‘ But how is this done

when the torpedo is far away and Tunning along
under water 7 Well, 1 will tell you. A trigger
ia ittached to the spring in the tzil, and is 86 placed
that when the second stud on the second whoel
comes round, it presses against if, relesses the
apring, and so stopa the torpedo, &e. T dare say this
is rather confusing, 5o I will just sumrivarise it and
try and make it clearer, Suppose the engines are
staréed off by pulling the trigger. The screws of
eourse go round and the counter wheels revolve. The
firat stud so works that it commences 2 steady pull
on the wedge wire which lasta during two revolutions
of the first wheel, that is while the torpedo would
be going 80 yards ; the wedge is then free of the
nose, the torpedo becomes dangerons, and the wire
disengages itself from the studs. Meanwhile the
second stud is plaeed the number of teeth from the
tail trigger corresponding to the distance which the
torpedo is Tequired to ran, For example, say we
want to'go 400 yards, then you would move the
second wheel until the stud is ten teeth above the
trigger, g0 that by the time the wheel hag vevolved

| these ten teeth, the stud presses the irigger and

stops the torpedo.
You remember I mentioned before that the

torpedo could he sunk if required ; this is done by
having an optional connection between the stop
valve wire and s little valve in the buoyaney cham-
ber. If this is connecied, then when the ail spring
is releaged, the valve is also vpened, wader rushes
in, the buoyancy iz destroyed and the torpedo

sinks. I think, now ihat I have told al} that is -

necessary for you to know and mmderstand about
me, I can go on right away snd iel] you some
of my adventures, which I am sure will interest
you

CABLE TRAWMAYS,
By J. BUCENALL-SMITH.
(Continued from page 28.)

Having in previous issues semewhat exhaustively
deseribed the consiruction and operation of the
Clay-street ¥l cable trataway, we will now pass on
to more briefly consider the more reeent Iines in
the eity of S8an Franciseo.

Although all endless cable tramways are founded
upon the same general principle, yeb no two lines

appear to be constructed aciually alike, and the modi- -

fications adopted In many cases do not seem to bo

the result of experience, This lack of similarity

may be attributed to the patent epidemic or mania

which has besct the development of the system, and

to the different interests fostered by the various con-
cting engineers who were patentecs.

The development or extension of eable tramways
in the far west of America was at fiest, by no means
rapid, The system was established step by step,
and wnder long and careful tests as o efficiedcy,
economy, safety, effect upon other sireet traffic,
and upon the adjoining property, and it was not
until the authorities and inhabitants became satisfied
upon the above points, that the system made much
headway. Thus we find that nearly 3} years elapsed

between the snccessful inanguration of the first-

eable tramway up Clay-street Hill in August, 1873,
and the opening of the next cable line, viz, the
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THE AUTOBIOGRAPHY OF A WHITE-
HEAD TORPEDO.—XNo. IIL

As T have already mentioned, my native place
was Wookwich, and there my early dzys were spent.
Like ali my meo T arrived very rapidly at maturity,
‘and no time was losh in putting me through the usual
ordeals to prove niy agility snd the soundness of my
-conatitution.  wasthen dreftod with many of my re-
Tations o thié store i Portarnouth Dockyard to awaib
y b forsea, While residing there I had plenty
of tima to look around and observe how things were
done. Ab thetimeé I speak of, a grest many of the
officers imderinstriction in Whitehead torpedo W’?rk
were in the habit of ¢oining to the store and puiling
us to pieces—when I gay us, I mean some of us—
and I uaed to be edified and very often much amused
by the remarks they made, and the {remendous awe
in which the new-comers used to hold wg, Lam more
conscions of this now on looking back, than I was at
tlie time, as then X was a young and untried tor-
pedo, brand zow, and full of apring and energy.
Above all I had heen handled always by men who
thoroughly understood all the little weaknesses and
foiblex of our race, and I little koiew how great.» dif-
ferencoe it makes when we dve committed to the eare
of those whio; thongh their will and energy may be
of the besty yobhive not the intimate knowledge re-
quired 0 trea us an we.should be {reated.

T8 -offioer in"charge :
wad n chiel  engineer 'named Mellor, and he
thgroughly understood his business. He was quite
‘willing -that; his ability should become known,” and
I have often been amussd at ‘the skilful way he
would lead the converaalion-roind fosome of the
ieligate questions of torpedo conatrietion, i order
o be able. to impress upon-the listener the amount
of hig Jmowledge. You may be syre there was
always a considerable amount of excitement among
thie torpedoes in sfore aato when we would be sent to
soa and i what ships we ahoenld -At the time T
spoak of, few of ont ships had Whitchead torpedoes,
and ihieir armament in thid respect was being rapidly
extended, s¢ that we did not have o wait very long
in store., Oneé day I dverheard a comsultation
between Mr, Medlor and his assistants, It séemed
thit eiglit 16:in. Yorpedoes;and four 14-in. torpedoes,
were required for H.M:8, Fesrought, then flag-
sbip of the Channel:Squadron. I may ag well say
that, in writing my advenfures, 1 have thought it
wiser toadept sssamed. names for. the different ships
of which: I 'Have to speak and of the officers with
whom I hive conze in -coitact. Somme pertaps will
récoprijse Facts $hat actitally dccurred, and I am un-
willing"that it should be thought that there should
be any personality .ih any remarks I may have to

) 0

'I'had heard 0f the Fearnought before, and knéw
that she had the reputation of being a sinart ship,
thongh it waggaid that her commender had no great
iden of the torpedo and guzinery business, but eon-
midered that the efficiénioy ofa ship was measured by
hior smort, and eleanly appearance and the way her
crew drilled aloft. In fact ber gunnery liéutenant
{she had no forpedo lientenians) sud chief engineer,
bad just completed a eourse of Whitehead torpedo
instrugtion, aud I had bech sfrock with the energy
with which the punnery lisuténant mevtered the
details of his work, and consequently I indulged in

the hope of perving with him. Nor was I disap-|

pointed; for Mr, Mellor'and his ‘sstistanis stopped
opposite me and markéd me @ one to go on daty.

HM.8. Fearmought was » magnificent vessel,
looked abds a vessel alone. As s fighting machine
she ‘was nob o efficient. She had arrived at a
cettain age, and waa of course somewhat bekind the
Himes in congequence, Our accommodation wasnot
by any nesns good, aa the ship was nob originally
intended to carry Whiteheads, and therefore when
it wag decided to #dd us to her armament, the. best
srrangements that could be made under the eir-
cumstances had to be extemporised,

Behold us, then, in our wooden cases carried
down to the jetty alongside which H.BM.S. Fear-
nought was lying. The ship it seems had been
ordered to sea suddenly, so we poor torpedoes had
{0 be hundled on hoard ag quickly- as posaible, and
sent off with carriages and g‘ttii]gs which had never
been iried, o do our duty under the care of
young inexperienced officers. Indecd T afterwards
lezrned that no one on hoard the ship had ever seen
a Whitehead torpedo fired from above water, this
item having by some means been neglected in the
hurried course of instruction which the officers had

just gone through. However, to resume. [ was lying

f the. store at that time

on the jetfy comfortably wrapped up in my box
and listening with all my might to what might go
on, when I heard two volees spesking on the
jetty.

I “YW'e]l, Hand,” asid a voice, which I found oub
afterwards belonged to the commander of the Fear-
nought {John Cursem} ; ** well, Hand, here are some
mora of these inf things te be taken on board
to lumber up the ship and give us -something more
to keep clean.”

“*Yes, sir,” responded the other voice, which was
the guanery Heatenant before mentioned, and whose
name wgs Hand, commonly called Shorthand on
account of his size ; ‘‘here they are, snd I'm very
glad we've pot them at last. Hadnt they better
he hoisted on board ¥

#¢'Well, T suppose they must come, so hurry up,
and get them hoisted in 1"

a “_%,ye, aye, sir! What hands shall I take to

o it ¥

“* What hands ¥ Why, your gunnery instroctors,
of conrse—and engine-room artificer,” he added, a3
a supreme afterthonght.

T heard a laugh from the gunnery lieutenant at
this. He evidently was used fo the commander's
way. ]
““Well, sir,” said he, *¢considering that each tor-
pedo weighs about 500 1b.” (this wastather an exag-
geration, but the commander did not know any
botter), “‘and that we Liaye -to sail in aboat half an
hour, and the forpedces have to be unpacked and
stiuck down below, I'm afraid three men won’t be
sufficient ; I think I tould doit with forty; though,”

** Where do you think 1 can get forty men from
for your terpedoss, sir?” snarled the conimander.
# Here are only 900 men on board the ship ; the
mooring chaing have to e got Teady for slipping”
(thia taked about forty men, I found out), **and be-
eides, as we are going to coal at Spithead $his even-
ing, I must have the upper deck serubbed ready for
it. Always the way! Yon think everybody on
board the ship haa nothing te do but dttend to your

ms and torpedoes. What we want them all for X

on’t know, in times of peace. We aren’t going to
fight any more, snd we might just as well Jeave them
on shore.”

** Xes, sir,” zaid Hand, * but as we have to take
thenz, may 1 have the ganners to hoist them in?”

** No, you can’t 1™ said the commander ; and he
tarned round acd stamped off. .

I heard Hand grinning out Iond, if T may use the
expression, a8 he turmed away ; and presently he
satgr ont fo some cne on board :

“ Just tell the gunner to have thestrops for these
cases passed gut,  We'll have the hands hers in a
iminate,”

A voice replied, “* Aye, aye, sir,” from the ship,
and almost immediately afterwards I heard a pipe,
followed by a gruff voice singing out, * Gunners of
both waickes fall in!" and a few minutes after a
short, sharp pipe, and the same voice, “In tor-
pedoes 1”

Then we were picked up, and the strops (which,
s everybady Imows, are simply ropes for
putting round eases and things, so. that they
can readily be hooked to the tackles for
hoisting in) placed round us, and soon T felt "

and his staff, or if there was no torpedo lieutenant
(a8 in onr case} to the gunnery lieutenant.

I must pass over the next few days, during which
the ahip went to Spithead, gob in her cosl and
powder, and with the Portemouth division of the
Channel Squadron, joined the rest of the fleet at
Portland, Here we remained some time, the crews
being exercised in all sorts of drills, pun, rifle,
and cutlass drills, exercise alof, Ianding parties,
musketry instruction, &e.

The first general quarter-day on board, it was de-
termined $o make « txial of the %Vhitehead torpedoes.
For the information of those who may not be up in
naatical affairs, 1 must state that on general quarter-
days, the ship is supposed to be pub in the same
stale asshe would be if actually geing into action,
and all the circumatances of a real action are sup-
posed to be as nearly as possible, imitated. I zay
supposed, becanse in very few ships ia this arrange-
ment carried cut in its entirety. A sort of a drillis
gone througl, the guns are worked, &ec., but as for
officers putéing themselves in the same position as
they would have to do in the real business, passing
the orders down, and assuming a real enemy, I am
sorry to say it is very seldem done.

However, the performance is gone through mere
or less correctly. In this instance I will .confine
mysclf particilarly to our own work, Weo were
apprised of what was going on by tho engineer and
his aggiatants coming in about eight o’clock in the
morning, and taking out another forpedo and myself.
It seemna that we two had been seleeted for exercise,
and were to make our débub that day. So we
were wheeled out into the flat, and the engineer
proceeded o fook us over, znd pee that we wete all
right. Owur tails were gauged to see i they were

perfectly horizonial asnd vertieal, and our heads

which had been previcusiy filled with a woeden
charge instead of with gmn-cotton, were put on,
Then the air pipes were connected, and we were
filled with air compressed to sbou 8001b. to the
square inch,

After this the counter was adjusted for a short
run.  The air was admitted to the engines, and we
were allowed to run our sorews to see thai the
stopping gear, safety wedpe, &c., all worked cor-
vectly, I must say I was very nervous about this
proliminary eanter as it were, for, though I knew I
was in good condition, yet I was afraid that inex-
perionced men like these might make some mistake,
and so spoil my rumming. However; e ing
was managed satisfactorily, though they wera some-
what slower than T had been accustomed to, and ¥
‘was tather afraid they were going to forget one or
two things.

We were ready si iast, and soon afferwards I

| heard the bugle sounding * For excroise, action,”

which means that everything is fo be got ready
for action, but the guns are not to be loaded.
Then there was a rush of many feet, and apparently
endless confusion, though I vaust say I did not hear
a word spoken, and in three minutés there was
perfect silence. The gung were all cleared away,

tke sensation of swinging m ihe air, and
then alighting on the upper deck. Then
our cases were opened, and we were en-

| compassed by iton vices called: tongs, and

lowered down into the torpedo flat, where
our heads were taken off, filled with their
gan-cotton charges, and stowed away in the maga-
zine, while we, the bodies, were ranged up in
berths in the torpedo room:

The forpedo fiat, that i the compartment appro-
pristed for torpedo work, and more eapecially
‘Whitehead torpedo work, contains the air pamps for
charging us with air; these communicate by pipes
with asizong reservoir capable of holding air at a
pressure of 2000 1b, to the square inch. Hrom this
Teservoir, pipes are led to convenient positions for
charging the torpedoes, suitable valves and pressure
ganges of conrse being attached. A working beach
for the purpose of making the necessary repair to
totpedaes, 15 also placed in the flat, and trollies for
conveying us from .the torpedo-room out nnder
the hatchway are also provided. We were under
the charge of an engineer and engine-room arti-
ficers as long as wa remained in this fial, and
they were responsible that we were properly looked
after and in working order. As soon, however,
as we were taken on deck for exercise or ackion,
we passed into the eharge of the torpedo Heutenant

T
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the men stood silently round them and awaited
‘further orders. X sald perfect silencs, bub this was:
Dot guite the case, because we could not get quite
g0 guickly into our cartiages, as that is 2 per
formance not to be raced over with delicate weapons
such as we are. T have not described our earriages
yet, and X must pauge in my story to explain them.
'Fhe carriages used with us in this ship were called
underlip carriages, and are showi in the accom-
panying sketch, Fig. 0.

The upper part was of the shape shown ; tliat is,
open at the top from about half-way out, This
part was of rather greater diameter than the tor-
pedoes, and had guides to take our upper and
lower body and tait fins, and also the side fins, A
door at (¢ opened to admit the torpedo from the
rear, and to this door was attached zn impulse tube.
Ingide of this tube there was = telescopic piston, to
the rear of which air eould be sdmitted. ~ This air
was supplied from a reservoir of air tubes under the
upper part of the carriage D D, and on iis way
prased through z stop valve € and a valve connected
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with the handle B, which also worked & stop half-way
along the tube to prevent the torpedo from slipping
out. Now observe the acticn. The torpedo being
pushed in from the rear till its side fin'came in contact
with the stop, the door is closed and secured. The
carriage is then run oul to its proper position, in
which the fore part of the fube with the torpedoin
it projects 3 fi. ord ft. over the ship's side. Ibis
then frained for the ohjeet. At the order * stand
by” the stop valve C is opened, and the air is then
only kept from the impulse tube by the walve
attached to the handle. On this handle heing
turned, the stop holding the torpedo is withdrawn,
and aft the pame time air being admitéed to the im-
pulse tube, the telescopic rod flies out, pushing the
torpedo imfront of it. As the tail of the tor-
pede reaches the open part of the tube it goes up,
and the nose goes down, the impetus given putiing
ib inbo the water at an angle of about 15 deg. This
method of firing has siuce been improved upon, as
T will tell you when we come to it.

Now I ean continue my siory.

The admiral in command of the squadron was a
greatswell, thinking a deal of eating and drinking
and fashionsble scquaintences. At the same fime
he wasa good sailor, and possessed a great amount
of tact. He, in common with most of the other
officers, Imew very little about Whitehead torpedoes;
and what he did know was obtained from the tor-
pedo ataff of the Vernon, Now the captain of the
Vernon #t that time was a very enthusisatic man.
A man thoroughly up in his work, and knowing
ag well or better than auy one, the good and bad
points of torpedoes genevally, thoagh he never
admitted to cutsiders that torpedoes had bad pointa,
By his account they could do almost anything but
falk. 1have heard say that he carried his enthugianm
too far, inasmuck that he concealed things thab went
wrong, from the officers undergoing instruetion, and
thus they lost the benefit of some valuable ex-
periencé. There is no doabt of fhe fact, that sesing
mistzkes made, iz the best way to avoid them in the
future, and if those ofticers wnder instruction had
seen that azeh mistakes could be made by people
skilled in the use of torpedoes, they would be
naturally very esreful themselves. The admiral,
8ir Shorekam Peerless, had then been thoroughly
impregnated with ideas aboubt our good qualities,
and was convineed that we could do almost anything,
This was fortunate for us, of course, because it in-
creased our importance. Ef we went all right, it was
a case of ** I told you so,” and if we did not, it was
the fault of those who had charge of us, Verynice
for us, but very hard luck for those who had to
manage ns. We ave all but perfect, thoughT sayso
myself, but we require very careful management
indeed, and should have people thoroughly frained
t0 look after us, for it cannobt be expested that
they should become thoroughly ow fuwt in such a
delicate machine during theperiod in which they
are going through a course. Sir Shoreham was
naturally apxious to see the performances of these
wonderful weapons, so after the crew had been
a little time at general quariers, heo said to the flag
captain (Captain Tarr), ** T'll gozway in the cetter,
Tarr, and will you let them fire a Whitehead tor-
pedo so that it will pags about 10 ft. under her.”

“ Very pgood, sir,” responded the eaptain, who
forthwith ordered the first cutier to be manned and
sent for the gunnery lientenant.

“ Hand,” he said when the lstter came up from
thomain deck where he had been drilling, **the
admiral iy going away in the cutter and wanta you to
i}-‘:ir; :-L”Whitehead torpedo 8¢ as to pass 10 ff, wnder

‘ Aye, aye, sir,” said the gunnery lieufenant,
who then came down to the main deck and gave
the necessary orders. He had hefore scen that we
were charged with alr to 800 Ih. pressure, that the
impulse acted properly, and that as far as possible
everything was all vight. The depth was now re-
gulated to 10 ft., and on looking out of the port to
see the direction the sdmiral had taken, we found
him a little abaft the beam and about 500 yards off.

# Bless my soul,” murmured Hand, *‘ he doesn’t
expect us o hit him there, surely !”

Y must say I shared his apprebensions, and was
very much afraid I should disgrace myself in my
firstsearun. If T had known then what T know
now, ¥ should have been still more apprehensive, as
experience has shown me that about 300 yards is
the greatest distance we can traverse with certainty
in a straight line. But I was young then, and
strong in my pride, and on this oceasion, though I
knew [rom the little experience I had had on trial

trips, &e., that it was a hard task, yet I hoped I
might be able to do it. Bo the counter was set to
twenty teeth, the safety pin saken cut and the order
 Stand by” given. I felt a nervous shudder pass
down my back as T heard the words spoken, and
the whizs of the air escaping through a small leak
in the valve, did not tend to reassure me and made
the situation seem more awful still, T Eknew that
in a very few seconds I should be ploughing my
way under the still surface of the otean. Another
moment and it came— ¢ Fire™ is the order.

T feel the stop withdrawn, and almost inme-
diately experience a push from behind, I startin
my carrisge, and ir an instant later spring - into full
enetgy, for the frigger is canght by the tripper as I
am pushed past . The communication valve is
opened, and [ am whirling round my screws at a
terrific pace in air. Then I jump from my car-
riage headlong into the ses, » dive of 15 ft. Bul
ala3 for nuy high-flown hope ! My chances of going
straight were ruined at onece, and by no fault of
mine, Youn remember I mentioned that in the top
and bottom of the earriage, were guides for my fins,
As T had to be pushed in alung these guides it
waa necessary that there should be a certain amount
of play between these gmides and my fins. Conse-
quently when T was pushed along the taube by the
piston, instead of going oub guite fair, ¥ found
mysell deflected a little fo the left. Not much, bat
still, instead of entwring the water pointing in the
direction in: which I was to go, I was inclined a trifle to
the teft. Thenzs T dived in head first the water gave
my head a blow, sending ms off still more to the
left, so that when I got fairly away under water I
was really deflected about 15 deg. from my proper
Line. Ihad felt thix one-sided blow, and Imew I
was going wrong, thongh of course I could not tell
exactly my direction under water, but there
was no help for it, and I could only hope that
nothing wounld get in the way till I had run my
800 yazds. Alas! no such luck awaited me.

T had gone about 600 yards, and was séill rushing
along at the rafe of 17 knota an hour, when I saw =
dark mass suddenly appear iz front of me. A
second more and there was a crash ; the pistol was
broken. sfter acting, my head was violently torn
from my body, anéd a leak was made in the air
chamber. Iknew no more unfil T found myself
lying at the bottom of Portland Harbour, being
critically examined by all the fish in the neighbour-
hood. Aslong as I preserve my shape entre and
am moving along, the fish don't notice ma niuch, as
they think I am one of themselves, but now they
could not make me out. They were, I must asy,
most prying and impertinent, eoming and smelling
abott me, and the larger fish even going so far as
6 send the 1ittle ones 1u throngh the erack that was
made in the air chamber; and into the engine-room,
to see what ¥ was made of. Luckily the secret
chamber was infact, and they couldn’t get in there.

Meanwhile everybody on board the ship was
anxioualy looking out $o see the torpedo run. The
air, you know, after'doing its work in the engines,
escipes through the screw shaft, which is hollow,
and of course rises to the surface. Consequently
the course of = torpedo can be traced by the air
bubbles it leaves behind it. Tt was soon seen where
I must come to grief, and hoats were instantly
wanned and sent fo try and pick me up. The
admiral had been standing in the cutter with
his arnis folded, and a proud expression on his face
which seemed to say plainly, “Look at me ; I'm in
command of this splendid squadron, and if you wait
a second, you'll sée s magnificent torpedo come right
under the boat’s bottom, fired from my fagship.”
He saw mie fired, and, it being a calm day, traced
the air bubbles. As soom as he saw what wasgoing
to happen, he ordered the men to give way, and
made for the White King, the ship which I had
ramited, arriving there to find my head floating
about, thongh my body, as you know, was down in
the deptha.

The next sight wasthe gallant admiral sod the mid-
shipman of the boat trying to catch hold of my an-
fortunate head. Thiz was no emsy task, as the
buoyancy was so little that my nose was only just
sbove water, and on the alightest touck it disap-
peared. However, it was ab Iast secured and the
galiant adwiral, panting and perapiring at everypore,
returned on board with his prize, which was hoisted
in in triumph, Bivers were immediately sent down
aftor me, and as the place where T sank had been at
once buoyed, ¥ was soon picked up. I'm thanldul
to say that some of the Jitile fishea that had been

exumining my interior, paid the penalty for their

euriosity, for when I was picked up they got so
confused. they could nok find the way out, and so
were brought up with me,

OF course there was a great “to do” about the
failure of the new weapon, and the gunnery lieu-
tenant was cross-examined ag bo it all. However,
neither he nor any one else could give an explana-
tion of the matter, and the private opinion of
every one, by mo means privately expressed, was
that' the gunmery lieutenant was an idiot, and knew
nothing about it. When the matter was reported
to the Admirally, and forwarded by them to
the Vernon, the Iatter fully indorsed thia idea, and
sccordingly the next time the ship weni to Ports-
mguih, all the torpedo authorities, came on board to
show how it was to be done.

{Maanwhile T had to be sent to Woolwich for re-
pair, and after being away about two months, duly
returned on board, ready for duty again.)

The torpedo authorities having made their pre-
parations, looking ab poor Hand $he while as much
as to eay, * You're a pretty fellow nob to besble to
do this yourself I proceeded to fire a torpedo.

Alas, sad to relate! the first torpedo deflected
20 deg. from the direstion it should have followed.
They were dumbfoundered, and had nothing to say.
A second and a third trial followed with very much
the same result. There was nothing for it buk to
confess themselves guite in the durk as tothe cause,
and to begtir themselves and fry and find it out.
Hand, as you msy Imagine, waatriuamphang, thongh
he took care not to show his feelings on the subject,
and appeared to be simply stadying the mabter
clopely. Inthe course of his serutiny he noticed
that, as the torpedoes waore pushed home, there was
the play which I have already mentioned, and he
smppested this sa the true reason of the deflection.
However, sven then the anthorities would not
acoept the explanation, saying that in HLMLB.
Khedive, which had been armed -with Whitehead
torpedoes just before, the ‘carviagés end torpedoes
wers similar in every respect to ours, The drop of
the torpede from the carriage into the water was
much the same, and the present difficulty had
siever occarred there. No, it must be the fauls of
the officer in charge of the torpedoes somekiow ;
they didn’t quite know how, bub the others had
gone straight and these had gone wrong, so the
fault must lie with those who had charge of the
business. Furtheér inquiry into the matter, how-
ever, showed that forpedoes had only been fired
from the Xhedive while she was under way, and &
soon. as he found out this, Hand immediztely went
10 the eaptain and told him of it. Captain Tarr
was guite willing to back his gummery lievienant
up in every way. He was not a scientific
man himself, and mach preferrad seeing his men
drilling aloft, to exercising with guris and torpeddes,
but at the same time he liked to understand the
theory of everything in the ship, and if anything
did ge wrong hi used t6 follow it ap vifil finally he
got the wrong'doer Hto & vorner. When ha did
get hold of the culprit he geldom punished hivs ; i
was quite sufficieni that the matter had been érzced
home, Tt was wonrderful how this answered. Every
one knew that if they .@id wrong they were safe to
bebowled out, and as niost of ths wrong-deing in
the service ocours from garelessneas, they became

careful, Of course mischief deliberately dome was

heavily punished, buk it is very rarely that a case of
this ocours. In the ‘presenb ihstines the torpedocs
had gone wrong, and as far as Captain Tarr couid
make oat, it was indirectly the fanlt of the gunnery
licutenant. Consequently he had shown him that he
was not pleased, and as up to this time Hand and
he had got on very well togethar, thelatter waa very
rauch distressed ab having our erraticwanderings laid
at His dobr. 'When he bad told the captain of the
new discovery that he had madeabout the Khedive
and torpedses, the lter did not seem to seo the
miatier in the same light 28 himself, ** T can’t see
what difference it makes, the ship being under way
or not,” he said; “you have cxactly the same
conditions as if you were at anchor, exeept that
when the shipis under way, the torpedo ia deflected
aft in consequénce of the herd getting inbo the water
hefore the tail, the whole torpedo having of course
a latersl velocity equal to that ab which the ship is
passing through the water.”

«'Well, sir,” responded Hand, *Tlook ab it in
this way. If the ship is at anchor, the torpedo on
lesving ifs tube may be inelined at » small angle on
either side of the true dikection, thab is, it enters
the water partly sideways. As s00m 23 over the
nose touches the water a further deflection and a
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congiderably greater one fakes place,” and the
torpedo consequently goes off a good deal cne
wayor the other. Now with the ship yrider way,
the torpedo strikes the waber, and in turn receives
from thé water a hoavy blow on the side of the
head. This blow is Wﬁcﬁ: to deflect the gveapon
about 1% deg. for every kuot of speed. Buppose
the ship to be going {en knots, the torpedo would
be deflected from its course about 15 deg., more or
lony, Now imagine the torpedo to have gone out
of the tube inclined at a small angle, the moment it
touches the water it receives this blow, and is de-
flectad atonce its 15 deg. So in this case the error
would never ba more than that due fo slight de-
flection on leaving the fube,”

- % H'm, thers seems something in that ; but when
I see it Il believe it. I must say I'm not quite
clear as $o why the difference should be zo greabin
the two cases,” said Captain Tarr.

4 'Well, sir, the proof of the pudding is in the
eating,” szid Hand ; ““we are going out to target
prachica fo-morrow, and we can easily fry them
while the ship is under way."”

* Very-well,” réplied the captain, ‘“you get a
couple ready and we'll fire them after we've done
the other firmg. I muab say T'd like to confound
these Vernon fellows, though at the same time Tmx
only half 4 believer.in it.”

.. Al right, sir,” answered Hand, “I dom't waut
you_to beliové anything til! you see it, bat I hope

- to-morrow- will show that I'm right.” And away he
wenb to' get thingy ready,

PRIVATE BILL LEGISLATION.

Cowrnumie our deseription of the projects for
the ensning session, the Glyn Vafley Tramway Com-
pany propose sundry déviations and extensious of
their undertaking which traversea the valley of the
River Ceiriog, in Denbighshire, and is more of the
character of a railway than a tramway in¥the general
geception of the term, inasmuch s it i for the most
patt constructed, or' to. be consiructed, throngh
property aequired for thé purpese, and it is pro-
poeed to work both the existing and proposed tram-
ways by locomotives of carriages moved by sfeam
o other.nechanical or motive power, subject to the
tegulations of the Board of Trade. = The proposed
works are four in. number, and consist of, firet, a
devistion 123 chains in length of the existing Noe
near Pontdolywem, by which two sharp surves are
avoided ; second, a sinrilar deviation, seven chains
long; near New Inn, Llansaintffraid ; third, a branch,
ahout miles in length from the existing line
at the last-named point, to be carried up the
valley. of the Ceiriog io the village of Tregeiriog,
the ruling gradiént being 1 in 42 ; fourth, a line,
about 13 miles long, whick cornmences hy a jumetion
witha line anthorined in 1870, at a point about three-
“tprarterd of a mile west of the viaduct carrying the
Shrewsbury and Chester Railway over the River
Ceiriog, ot Chirk ; it thép proceeds in an easterly
direction zlong that side of the river for a gmarter
of amile, sud then turns to the north, and iz carried
for about a mile pamliel to the befors-mentioned
vailway o Blackpark Wharf, at which point the
Blackpark Colliery branch mests the Shropshize
Union Canal. There are curves wpon this lire of
four chains radius, and these to a great extent will
define the nature of the triffic over these tramways,
which will probalily consist for the most part of
eoal brought from the collieries with which it wiil
eommunicate. A

It is proposed tq dissolve reineorporste the
Birmi.nghmn Tramways and Omnibus Company and
to apply for powers $o congtruct & number of new
tines, ‘among which the principal are, No 1, a line,
about 21 miles in length, commencing by a junction
with the lines of the old company at the junction of
Snow IEll with Summer-lane,  Th ia then carried
in & northerly direction along the latter thorough-
farp and Alma-sirest, thence along Vietoria-road in
an eastarly direction, then, again turning to the
aorth, it traverses Bevington-road, Aston Park, to
Trinity-road, along which it is carried in a westerly
direction to a junction with the authorised line of
the Birmingham and Digtrict Tramway Company at
Bedefield-road, No, % is a line, about three-guarters
of a mile long, commencing at a point in Hockley
L near its junction with CGluest-street ; thence it
is carried along the latter sireeb, Almastreet, Villa
and Gleorge-streets, terminating by a junchion with
the old company’s line in Lozellsroad. No. 3,
about amile m length, commences by a junction
with the same company’s existing line in Soho Hill ;

it then traverses Soho, Holyhead, and Crocketi's
roads, and terminates at the company’s depit ab
New Inng. No. 4 i5 a connecting line iraversing
Villa-road between the last-described line at a point
on Soho Hill and the company’s deptt at Lozells-
road. No. 5, about & mile in length, commences
in the Bristol High-road near the old company’s
dep{it 2t Bowmebrook, and is then carried along that
roud in a south-westerly direction through SBelly
Qak, and texminates with a loop near the Weoley
Park-road. There are also geveral junction lines in
the neighbourhood of Sohe Hill and Hamslead-
road. All of the lines are to be purtly single and
partly donble, are to be of the 3 ft, Gin, gauge, and
are proposed to be worked by steam, animal, or
other power, but vehicles auited for railways are
not to be rm upon them.

‘With the exception of those relsting to subways
already described, the plans relating to the meiro-
polis deposited under the head of misceHaneous,
are few In number, and since the date fixed for the
Parlinmentary money deposit, some have heen with-
drawn, The Tower Bridge, promoted by the City
Cerporation, will probably demand the most atten-
tion in Parliament, being, as it is, the outcome of a
apecial recommendation of an inflnential committes,
who rejected both the schemes for a bridge and
aubway brought before them last session, The sile
of the bridge is situate between a point in the Mid-
dlesex river wall 56 ft. west of Irongate Stairg, and
a siiilar point on the Surrey side 150 ft. west of
Horsleydown Biairs. The bridge will be 880 ft. in
length, divided into three spans by piers 40 ft. wide ;
it is proposed that tlie centre span ahall be 200 ft.
wida and be formed in fwo lanves, turning ab the piers
upon horizontal pivots. 'When required these leaves
could be raised into an almost vertical position, to
allow shipping ¢ pass, by means of machinery
actuated from an upper girder, fixed between the
piers at such a level, as to give 2 headway of 125 £
above Trinity high waber. The side spana witl be cach
300 ft. wide, and the headway beneath them wiil be
29 ft. The width of the bridge between the parapets
will be 50 ft., allowing 36 ft. for roadway and 7 ft.
on each side for footpaths. The northern ap-
proach, sbout a quarter of 3 mile long, commences
in the Minories a¢ a point about 58 ft. eastof the
housa numbersd 91 at the cormer of the Cirena.
The southern approach, about 200 yards long, com-
‘mences in Tooley-stroet ab apoint 75 yards west of
Short-street.

The Metropolitan Board of Works, one of the de-
feated pariies, have not made any effort to proceed
with the work, which the before-mentioned com-
mittee recommended to their especial consideration,
and which consisted of a subway near Limehouse,
with long approaches on both sides of the river, the
cost heing estimated a$ about two millions ; but they
propose to revive the ferry scheme, introduced and
abandoned by them last session, for the improve-
ment of the communieation across the river at
Greenwich and Woolwich, At the latter place the
pontoons forming the points of departure and ar-
rival of the ferry boats, which will be on & system
embodying all the lalest improvements in’ such
strucbures, will be situate B0 yards from the
bank on either side; the landing place on the
north side will commence 2t a point 1E0 yards
west of the junction of Stanley-road and High-
street, North Woolwich, and will terminate 170 yards
west of the same point ; that on the south side
will he near Nile-sireet, Woolwich, at its junction
with High-sireet, At Greenwich the ponicon om
the south side will occupy the site of that now
balonging to the Greenwich Pier Company ; on the
oppomte side the pontoon will be 50 yards from the
bank, and the landing place will be at & point 110
yarda gast of Johnaon’s drawdock. The Board pro-
pose to take power to lay down chains aeross the
river for controlling and guiding the ferry boats,
This is & moat imporbsat provision, as it is during
fog that the chief difficulty and danger arise with
the present means of communication aeross the
river atthese two apots. The other proposed work
of the Board is the formatiap of a new street about
three-quartera of a mile in length from the junetion
of Clerkenwel-road with Gray’s Inn-rosd to John-
street-road, at a point 30 yards north-west of the
junstion of Myddieton-place therewith ; this will
much improve the communieation between Telington
and the south-west, which st present is rvather cir-
cuitous,

The Corporation of Southamptor are seeking o

sapplement their present water supply, which is
nob able t0 keep pace with the ineroase of popula-

tion, by siaking a well into the chalk and erecting
a pumping station at & point clese to the London
and South-Western Ratlway about four miles south
of Winchester Btation ; in connestion there will ba ;
{t) Tanks, ﬁlterhl%, and softening works ; (2) a line
of pipes about 1} miles long, leading to the (3)
warks, which is & service reservoir sitnate at Otter-
bourne Hill Common ; (4) a line of pipes, a little
more than four miles long, -comnecting the said
reservoir with. the existing mains of the corporation
st the junction of the Mansbridgeroad with the
Winchester and Southamipbon-road; (5) a siding
100 yards long, connecting the London and South-
Western line with the works ab the pumping
stabion ; and (6)a road, 50 chainslong, from 3 point
on the Winchester and Somthampton-road before
menticned 280 yards morth of Polo-lane, giving
an access by road to the station.

The promoters of the Manchester Ship Canal
have abundantly proved their possession of a large
amouni of pluck, and undeterred by repeated re-
verses are now making further efforts, which,
if the peculiar advanbuge proverbially attaching
to a third attempt holds good in their case, ought to
be rewarded by complete suecess, This session,
with undiminished confidence, they again present
their important undertaking for the consideration
of Parliament, but having learned some useful
lessons during their off-repeated contests, they
have to some extent adepled the suggestions put
forward by their opponents as being the proper
mode of dealing with some portions of the scheme,
and have so modified the details of the works that
they hope to defy criticiam on the more important
points.

Tt is an open secret that the great divergence of
opinion as to the mjurious offects which might arise
from the then proposed training walls and dredging
works in the estuary of the Mersey, whick formed
an essential part of the scheme In the last two
seasions, deterred the committess from taking upcn
themselves the responsibility which conld be thrown
upon them, should they have- sanctioned the
messure. This session these parta of the scheme
have been altogether dispensed with, and it is hoped
that thershy all serious opposition will be avcided.

The principal works now consist of a ship canal,
and andestakings cornected with i, such as dock ac-
commodation at Manchester, Salford, Warrington,
and Runeorn, and the diversion of the five existing
railways, which interfere with the course of the
canal. The canal will be about 36 miles long, hav-
ing ag a rale a bottern widih of 120ft., and a
minimum depth of 26 ft., and where the sides are
formad with slopes their inclination will be 1§10 1;
they will be carried up to a length of 7 ft, above
the highest water level, and will be faced with stone.
The canal commences on the south foreshore of the
Moersey ata point nearly opposite to Garston Docks,
about 10 chains east of Eastham Ferry Stage ; thence
it is carried along the foreshore o Pool Hall Crook,
where it enters the hand and continues therein
to Ellesmere Port.  In front of this it is again eon-
strueted on the fareshore for a length of about a
mile ; thenoe it is carried inland to the River Gowy,
‘which it crosses at 2 point about half a mile south
of Btantow Point. With the exception of a length of
about a mile, the foreshors is aguic occapied, and
the canal is carried through Frodsham Marshes to
the River Weaver ; here its general easterly course
is changed on a curve of about s mile radius to the
north, and the estuary of that river is crossed ab &
point about 10 chains west of the junction of is
low-water channel with that of the Mersey. At
Weston Poinit the foreshere is again approached and
closely followed, with curves of a minfmum radivs
of half a mile, through the southern opering of the
London and North-Western Railway bridge, past
Runcorn te Old Quay, frome which last point to
the western end of the racecourse at Old Trafford,
the gourae of the canal i practically identical with
that"of last year. It passes through Latehford and
Thelwall, thus avoiding any great interference with
ihat portion of the Upper Mersey lying between
‘Warburton and Buneorn, which, it has been con-
tended, is of eo much importance a8 giving a ready
outlet for the food water. ¥astward of the race-
course the canal I carried forwawl abeat three-
quarters of a mile fo its termination at a point
where the River Yrwell is erossed by the 0ld Traf-
ford-road. X¥or a distance of about five furlongs,
from the coimencement to the first series of locks,
achannel will be forived with a depth at low water
of 20 ft,, communicating with the deep water in the

Eastham Channel, The firs$ locks have a lift of
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THR AUTOBIOGRATHY OF A WHITE-
HEAD TORTEDOQ.—No. IV,

Wt all this was going on on board the ship,
1 was away at Woolwich being repaired, but on uy
rebarn, one of my fetlow terpedoes told me all aboub

- jt, and I include his story in my adventures as it is
_really the sequel to my. mishap. .

The day after that on which the conversation re-
lated in the last number took place the proposed
trial was made, and sure enough it turned out very
mmuch as Lieutonant Hand had predicted. The
following T'zble gives the results of three runs:

Dislance and
Beariog of | Tphel Teosult,
Farget -

250 yard# onfl? der. be-(Passed 5 yards to
“$he beam . | fore beam | right bf hoat.
wbz_f:i Ladeg. 5-&:\&;"‘"&{0'” Passed under boad.
220 yds_ 5 deg.[13 deg. be-{Passed 10 yarda to

abafi Deamz | fore beam | lefi of boak.

Now this is very aceurate firing, for the cuiter
nged a8 a target was only 30 fi. long, and when you
think that the length of a ghip may be taken at
900 ft, ‘a8 & mininam, the chances of her escaping
being hitander circamstances like these, aro very
sotall-indeed. True, ¥ fired at, end-on, you would

- only have from 40.ft. to 60 fi. ps the width of the

- farget, but this Tatter would, T think, mever be
attempted unleas ab very close quarters. Apart
from the smallness of the target, end-on atback is
nof reeommended, for, if directed against the bow,
wa would be attacking the mcst invninerable part
of the structure, and if st the stern, unless the
torpedo actmally strikes the sterm-post or screw,

. there is'a considerable chamce of its being deflected
withoiit expleding, owing to. the shape of the ship.

Captain Tair was greatly delighted at the succoss
of the torpedo firing, and very naturslly at once
adopted Hand’s theory 1a his own. _The intarview
between him and the captain of the Vernon on the
ocoagion of their meeting after the firing had taken

plice, Was very amusing.

Captain Gorman Whistler was this officer’s name,
and Captain Tarr met him in the dockyard as they
wera both on theit way to the admiral’s office.

w Oh, ‘Whistler,” guotli Capiain Tarr, ‘‘aboud
those torpedoes " '

¢ EH,” waid Ciptdin Whistler, ‘what about
them? Has that gunnery lieutenani of yours
broken any more of them ¥ .

¢()h, no I’ reaponded Captain Tarr ; *after the
eapital way yoir showed us how to fire them the
other day, of cowrse mo mischief could happen,

Tm afraid it's something nearly £s bad though.

Weé've found out why they weuldn’t go straight.”

“ T'm ¢ I conld have old you that before,” said
Captain Whisiler. -*“You don't manage them pro-

.

“yl'_ndeed, Tm sorty to hear that,” reforted
Captain Tarr. "By the way, though, that could
not have been the reason they did not go straight
whenyou came on hoard the other day. How was
it that happened ¥ )

. “Oh, well, we needn’t diseuss all thal; lel us
hear this wonderful secret of yours,” responded
Claptain Whisiler, testily.

““Well, we fired some torpedoes yesterday when
we were under way, and they all went aa straight

»

% Ah ! fhat certainly is wonderful,” drily inter-
rupted Captain Whistler.

““Now, be quiet yon old cynic,” laughed ihe
captain, *and I'N tell you all abont it.”

And he proceeded to relate the whole story,
quoting the resnlt of the yesterdsy's firing as a con-
firmation of his thesry.

Naturally C
to admit that this was {he right view of the case,

bui 28 a matter of fact the carrisgea have sines
been altered 2o as to aliow the torpedo to fall more

fiatly in the water. They are called the overlip
carriages, and the arrangement is shown in Fig. 14

The giridea for .supporting the side fins extend
right along to G, consequently, as these side fins are
in the centre of the torpedo, if the carriage is Jaid
horizontal the torpedo will fall horizontally. A
dlight depression iz generally wmiven though, to
enable it to get its depth, for were it to fall flak
altogether it might slrim along the suriace before, or
ingtead of, going under water.

Inlaunching torpedoss, as well as in many other
matters of vital importance t¢ both branches of
the service, authorities at home would-do well to
copy from other nations, just as foreipn countriea
do copy from us whenever we have anything
good, and I feel justified in making a little d&-
grossion heva to mention what js undeubtedly the
very best arrangement for firing torpedoes that has
hoen yet devised. It is a French invention, and is
largely used in the French Navy; though it has not
yet fonnd ita way on board any English ships or
torpedo boats. The gun, for that is what it must
be called, is a long tube of a dismeter large encugh
o admit the torpedo from the rear, which is closed
by a hinged breech-block, Theforward part of the
gun Tests on trunnions, the trunnion bearing saddle
encircling the lower half of the tube, and termi-
nating in & pin that awivels in a socket bolted to
thedeéek. Attached to the socket is a radius bar
that is joined to a two-wheeled carriage placed under
the tube near its rear end, which ¢an e raised and
lowered by an elevaiing serew. In this way the
gun with the torpedo side it can he trained with
the utmost nicety and speed. A small charge of
powder is placed in a chamber inside the hreech-
block, and when igmited the gases escape through
a number of radisi openings in the chamber, insuch
a way that the gases impinge upon the inside of the
tabe, and in-no way injure the delicate mechaunism
of the torpedo. I have attempted te give only a
general idea of this neat, device, which, as L have anid
before, in in much fuvoar with the Freach Navy, se
much in favour indeed that 1 have heard our neigh-
bours desire to keep the system to themselves.

1 told you just now that I rejoined the ship
after being put right at Woolwieh, and T was very
glad to get back again, and was lenging to have
znother chance of redeeming my reputation. My
longings, however, were nob yeb to be realised, for
in a very short time I came to grief again, and cnce
more the gannery lientenant got into hot water
about me.

‘We had been exercising st general quarters, and
affer everything had besn socured after the exer-
cise, we (ihat i3, the other exercising torpedo and
myself) were being struck down below.

Mow, in order to explain what happened, I must
premize that the mstrumens used to put ronud our
bodies for lifting purposes are called tongs, and
that thera ara three kinds of these tongs nsed.

1. The water tongs are of the shape shown in
Figs. 11 and 12. A calch at C keeps the jaws
opex, and when in its place the jaws at B are wide

enough tosllow of the tongs being lowered over the
torpedo. This done, the eatch is knosked out, the
hoisting tackle havled taut, and the
jaws falling together, grip the forpedo,
which is prevented from falling out by
the side fin being between tha two sides
of the tongs, and a line made fast from
-the nose to the cleat at I These
tongs are used for lifiing the torpede
out of the water.

2, The lifting tongs are of the shape
shown in Fig. 13, and have ways (A A)
for theside fins to pass through. These
are nsed for working the torpedo be-
tween decks, and the ways are required
t0 enable the torpedo to be slid along ag in enter-

+ For illustrations and description of Canet’s torpado

%lslll}] erred to, see ENGINERRING, vol. xxxvil, page

ing it into the carriage, &o. ‘The proper way of
puthing these tongs on is to slide them into their
place past the side fing, and then turn them round a
Tittle, 5o that should there be & slip, the fing would

4
he brought up againat the sclid part of the fongs a8
shown in the drawing, Further, as the torpedo
always goes dowm tail first, 2 line s secured from
the tail to the cleat at D as a further security.

9. The third pair of tongs is similar o those just
dencribed, except thab there are no ways for the
fins. Consequently in order to put them on, they
must be opéned well out, and screwed up again when
inplace. Onthe occasion of which [ am now speaking,
the Iifting tongs were those used, and unfortunately
the prineiple of turning round the ways clear of the
fins was not properly understood, consequently on
being strack down I found to my horrer that the
wags were right in a line with the tins, and that the
tail line was rotten.

A differential purchase is used for working us
torpedoes. The two sheaves in the upper black are
of different sizes and cormected together rigidly,
the chain fitting into indengations in them, and
therefore travellmg with the sheaves. The lower
bloek conteins a single roller over which the chain
is free to move. The advantage of this purchase iz
that hervy weights can be lifted with sinall power,
and that the weight will hang suspended wher-
ever it may happen to be without the fall being
spcured. For this reason it is eminently suited for
torpedo work, a3 there i3 no fear of the torpedo ~
taking charge, and ib can be worked by one or two
men.

Wall! the tongs were put on as I have said, the
purchase hooked, and the men began to pull up.
Of course it was all right as long as I was pearly
horizontal, but the hatchway was much too nurrow
to admit of my going down horizontally, so my nose
waa lifted up and my tail pointed down the habch-
way. And then, horror of horrors, I felt myself
gradually slipping through my tongs. The men
saw it too, and frantic efforts were mede to right
me again. Teo late! Another moment and the
tail line snapped Iike a thread, there was a sharp
cry of ** Stend from ander,” as & Warning o those
below, and then down I went with  cragh !

Have any of my readers ever seen a man fall
fiom atoft ¥ It's an awful sight, You become sud-
denly consciound that something is wrong, then pro-
bably the **Btand from umder” is lieard, malking
every hears stand still from its terrible significance,
and then—it makes me shudder even now to think
of ij—a mass of whirling arms and legs are seen
descending, while every soul seems paralysed with
horror, then 2 hard sharp thud on deck, and all i
over! Ah, many’s the poor fellow I've seen lose his
life this way, and Pve wondered what they thought
of during their fsll. It's a curious fact and shows
the innate religion that is in the hearts of most
men, that in almost every instance in which a man
combs face to face with sudden danger, “‘God help
me” ig the ery that comes first to hiy lips. T have
seen ruffians hardened in gin as you'd think, yet
in the near presence of desdh their first impulae s
almost invariably to call on their Maker, The
reader will probably say, *Well, if he had a fall
like this he ought to have some expsrience of what
ong's thonghts would be like.” True enongh, but
T'm talking of mortaly’ thoughis, and as the thoughis
of a torpedo would not help in the matter I don’t
introduce them. You see being brokea is only a
matter of inconvenience to us, while T faney men
eongider it a much mere important matter. If X
must confess it, T did not think of anything much.
T hadn't time to. I just knew I was shpping and
thonght what duffers they were, when I found
myself lying up and down the hatchway with my
tail broken.

There was dire consternation among the torpeds
men as you may weil imagine ; 3307 worth smashed
up again, and so soon, and really through sheer
ignorance and verelessness ihis time. They might
well be ashamed of themselves. Poor Hand got
into disgrace again, He was pot there himself at
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the time the thing happened, but still he was in
charge of ns, and he had nobt instructed his men
properly, so the fault lay af his door.

Captain Tarr came down on hearing what had
oceurred, gazed at me thoughtfully for 4 fow seconds,
then turned to Hand and said :

“Well, Mr. Hand, I shall be glad fc hear what
theories you can bring forwerd in support of this,”
pointing ie me.

My theory is that the gunner's mate ﬁhi}]‘e,"
pointing o the man in charge of my torpedo carrisge,
is a d—-d fool, and that I'm. another for trasting
him,"” gaid Hand, who was ferribly mortified and in
r towering rage.

AR ! Well upon my word X think I must sgree
with you. [l report accordingly,” and away he
went.

T will nok dwell here on the commobion that
ensued on this accident being reported ; suffice it to
say that the screw shafi was bent, » portion of the
buoyancy chamber damaged, and a few minor
details knocked about, hut that it was found pos-
sible to repair me at the torpedo store at Ports-
mouth. Accordingly ¥ was landed, pnd in & week's
timo was duly returned 4o the Fearnought as good
28 new. Soon after this s torpedo lientenant was
appointed o us ; and as somebody may ask, what
is 3 torpedo lieutenant? and what is a gunoery
licutenant, 7 T had better explain.

Gunmery and torpedo lientonarits are selocted
from ofticers on the lieutenants” list, who volunjeer
for the work, Those who are selected go to the
Boyal Naval College, at Greanwich, for a sestion
(nine months), undergoing there a course of
wathematics (up to and imcluding integral and
differential calculus), physics, fortification, and
chemigtry, the gunnery leutenants only 'doing
the ealeuli, whila the torpedo lieutenants go deeper
into practical chemistry.

This course being cempleted at the end of June,
two months is expended in torpedo work on board
the Vernon, They then separate, the gnnnery
Yeutenants spending eight months move in drifling
on board the Excellent, and the forpedo Lieutenants
having six months on board the Vernon, duri
whichtime they go theroughly into torpedo details,

On the completion of their respective courses they
become gunnery or torpede lientenants, apd are
appointed to difforent ships. The gamnery Lien-
tenant has charge of nll the fighting defails and
gunnery drills {under the captain) with the excep-
tion of the torpedoes, which are under the charge
of the torpedo lieutemant. Tt is only within ike
laat few years that forpedo lieutenants have heoen
in existence. Before that, the gunnery lieutenant
had entire charge of all the fighting arrangements
However, 23 jorpede use extended, it was found
that in large ships (especially flagshipe where there
wag fleet work besides) there was {00 much work
for one man to do, so specially trained $orpedo offi-
cers were introdaced. At the iimeof which T am
speaking, torpedo lieutenants were being appointed
to the different flagships as they (the torpedo liente-
nante) qualified, and so in the crdinary course of
ovents Lienfenent James Eves was appointed to
H.M.S. Fearnought,

Jimmy Eves he was called, and was about s

. qurious a character as you'd meet in a day’s march.
He. was rather tall, decidedly stout, and had a
amooth face beanring with pood-nature, and a tongue
which the blae-jackets used to say was “slung
amidships,” because it never stopped talking,

Dear me ! tho amonnt of nonsense that Jimmy
Eves didtalk. Good-natured nonsense, you know,
and in ersed with a good deal that was of ster-
ling value. But thab was justthe point. You had
1o do aueh a lob of sifting fo get at the pood part,
that it loat the greater part of its value. I'dlike to
give you a specimen of his mode of talking, but it
would take up such a lot of space that E am afraid
it can’t he done. 8o having iniroduced our now
master I'll proceed with my tale.

THE AMERICAN SOCIETY OF CIVIL
ENGINEERS.

Tak annual meeting of the American Society of
Civil Engineers was heid in the Society building in
New York on the 21st and 22nd of Janvary. The
vote for officers resulted in the election of President,
Frederick Graff; vice-presidents, George B. Greens,
Jae., and Thomas J. Whitman ; secrefary and
libearinn, John Bogart; ireasurer, J. James R
Croes ;' directors, Theodere Cooper, William R.
Huiton, Walter Katte, 0. Chaaute, and F. W,

Vaughan. The report of the directors showed
that the present membership had reached 878,
being 100 greater than sz year ago. During the
year there have been 1410 additions to the Hbrary,
which numbers 15,000 volumes. The repors of the
treasurer showed 3 prosperous financial condition
oi the Society. The censors appointed for the
purpose, awarded the Norman medal to James

| Christie, Member Am. 8.C.E., for a paper entitled

 Experimentg upon the Sirength of Wroughi-Iron
Struts,” and the Rowland prize was .awarded to
Hamilton Smith, Jun., for a contribution wupon
¢ Water Power with High Preasure and Wrought-
Iron Pipe.” The notifications and appeintments
were all given in twenty-fourhour time, and thelunch
loat none of its attraction from the hour being styled
13.30 o’clock. Dr. Thomas Eglestor, of Columbia
College, read the report of the eommitice upon the
confimous time system, and stated that the action
of the International Conference, recently held ai
‘Washington, was in accord with the opinions of the
committes in favouring such changes in the ordi-
vary division of time. In reply to circulars of
nquiry, 92 per cent. of the smawers from persons
of general prominence favoured the change, while

: 98 per cent. of the 171 leiters from railway officiale

expressect & desire for the proposed change in rail-
way time. Those officials who will suppori the

| twenty-four hour system represent 59,100 miles

of railway. ‘The president of the Wastern Union
Telograph Clompany has stated that besides reduc-
ing the number of errors, the transmission of
150,000,000 letters would be saved to that eom-
pany snnually by the propossd change, The
second day was devoted fo an acceptance of the
various courtesies tendered to the Bociety, the first
visit being at the Wew York stabion of the Conaoli-
dated Gas Compamy, whers illuminatting mas i
produced by the decomposition of water exposed
to incandescent anthraciié coal, making what ia
termed ““watergas.” The process, although simple,
posseases novelty to those wnfamiliar with this
method of gas making, The first gaseous product
is formed in the gasogens, which consist of iren
shells tined with firebrick and containing a deep
bed of anthracite coal, heated to i d, by

fame, in the elegant Washington building recently
erected by Mr, Field for offices. Bidding edien to
Mr. Field and his hospitality, the Society called apon
the Telemeter Company {described in Ertinesare
November 14, 1884), and thence weat to the Produce
Exchange, where they were received, and inspected
tho building. By ope of the nine passenger ele-
vators in the building they reached the summit
of the tower, which carries its dimensions of
about 50 ff. square to an elevation of 300 f.
The niachinery of the traction plant of ithe Suspen-
sion Bridge connecting Brooklyn with New York,
formed the nert poict of interest. The steel wire
cable, 1} in. in dismeter and 11,450 Fe. long, is
kept in motion &b the rate of ten miles per hour, by
& pair of staticnary engines on the Brooklyn side of
the bridge, and by meaus of grips the passenger
care are puiled across the bridge by the rope.

NEw YORE AND BROOKLIN BEIDGE.

an air blwst ; when the mass ix thoroughly heated
the air is shut off, and a blast of steam blown
tarough the coal is disscciated by the intense
heat, the hydrogen of the water being set free and
the oxygon combining with the ¢carbon forming car-
bonis oxide {CO), and a small amount of carbonic
binoxide (C0,) is present as an impurity, This pro-
duct at this stage is what is known as fuel gas, being
made and sold in some places solely for heat and
power. 1i burnswitha pale blue flame, characteristic
of earhonic oxide und of hydrogen, It is ne to
enrich auch gas with hydro-tarbons to fit it for illami-
nating parposes. This iy done by passing it over
shallow trays containing naphtha, whose wapour
becoming commingled with the fuel gas, passes along
with it through firebrick retorts, where the whole is
keated until the vapour becomes dissocinted into the
lighter petroleum products which are gaseous at all
ordinary temperstures. The addition of four gallons
of maphtha, and its aubsequent gasification, sngments
the volume of the fuel gas 50 per cent, The gas in
the benches iz {esiod by the heat stain of a
gaa jei upen a sheet of paper, and the eclour indi-
cates the excess or defielency in the carburetting
process.  When the jet of steam has blown through
the coal o short time, the fire is ditamed, and it is
necessary 1o shub off the steam and regenerate the
fire by means of an uir blast. The process st the
first stage is am intermittent one, the several
gasogens or converters being used in turn. After
leaving the benches the 524 passes through the
vertical tubes of the condensers, where the greater

part of the heavy hydro-carbons camsed by the |12

Jdecompogition of the naphtha in the benches, is
deposited, Then the scrubbers subject the gas
to a spray of water, sfter which if passes through
airsleked lLime to remove carbomic binoxide,
before passing through the meter and into the
gashoider.

On lenving the gas works the party were tzken
by a special steamer to the gramn storehouses in
Brookiyn Imown as Dow's Steres, deseribed in
ENGINEERING, vol. Txevi., pages 232, 362, and 402,
where, under the guidance of My, George B. Mallory,
the engineer of the building, the party inspected
thia large work, which has & capactiy of 2,500,900
busghels. Thence by boat the visifors returmed to
New York, where the Society were entertained at

Iunch by Mr. Oyrus W. Field, of Atlantic telegraph |

feet
Bize of New York caisson 172 by 102
51 Brogl 5, e 168 202
Depth of tower foundations below high
water, New ¥onl . 78
Dapth of tower foundations balow high
water, BEroocklyn - 45
Bize of towers ab high-water ltine 140 by 58
» ,» . Toof conrse ... . 136 ,, 53
Total height of towers abave high water 272
Newfgsurk tower containg 46,345 cuble
Fards hasonry. -
Brooklyn towsr, 38,214 cubic yards
MALONry.
Bize of anchorages at base ... 129 hy 119
st top uz ,, 1ot
Height at top ... &1
Length of main gpan ... 1595%
" each land span a80°
. rooklyn approach ... a7l
, “NewYork 15623
Total length of bridge .. .. .. 5089
Cleer beight of bridgeat centre of main ™
span above bigh watar 135
Clear height of bridge st centre of
mzin span above Chatham-styect (on
roadway} L. . - - 106
‘Width of bridge ... 85
Grade of roadway v 33t in 200
Number of cables... 4
Length of each cable ... . as72
i of eacheable ... .. 152 ity
W?ght ofmaim span .., .. .. 6740 tons
Total weight of superstruebure .. 14,680 ',
Extrsme movement of alip joint of
8pan R % in.

icn of e
£eni
b

tre of thé main span . 20 ,,

The bridgeis ighted by 82 electric Lighta, of 2000 candle-
‘power each, In two circuits, i :

The electxiciby is gemeratod by four 20-light dynamos,
driven by two hnra:iower Corfiss engines.

‘This plant was furnished, erected, and put in rusning
order by the United States Tluminating Company.

CaBLE RAILWAY PLANT. .

On steel wire cabls, 14 in. in dismeter, 11,450 £6, long,

wség?ing:i}ib. pez foob = 40,075 1b, .
wmain drivieg drums, each 12 ff, in diameter.
One ini ediate friction drum, 5 ft, in diameteér,
One apor wheel 12 ft. in dizmeter. -
s ge B fhin dismeter,

Two guide sheaves, 10 ft. -in diameter, one on each

O ven guido sheaves, 10 . a dia far“changing
ven guide SVes, ft. in diameter, for- 5

the direction-of tha cable st vavious ‘pmnﬁs‘ i

Two packed sbedves, 101t in dismeter, for deiving
A N :

Muiine Power.—Two hovioontal_steam engines, with
eylinders 25 in. by 48.in. Kach engine bas a flywheel, and
i8 capable of acting singly or in’ conjunction with the
cther. Theseengines the machh
the Dicksen Manufactaring Company, of Seranton, Pa.

Four Babeock and Wilcox water $nbe boilers, 104 horse-
power each. These aleo frnish steam for.two 50 horse-
power gngines, which drive the dynamos for lighting the
bridge ; also for one 20 horse power engine in the machine
shc()ip, besides the steam required for heating the ehops
&t caR, o
Oma Baragnanath heater, 40in. by 136 e,

One Knowles pump, oyit 10in. and 6in., stroke

B

ih,
gne Hancock impiratlor. i
mgine, apeed 57 Tevolutions per minute.

Speed of cable, 880 ft. -per minute, or 10 miles per houe.

Engine duty required to run the machinery and cable,
without ears, 85 horsa-powsr.

Average coal consumpiion for car pervice, twenty -
hours, 6 kms.

Rolting Stock.—Two switching locomotives of 9 fone
each, bilt by H, X, Porter and Co, L

COag switching logemstive of 13 tons, and ome of 14 tons,
buils by the Baldwin Locomotive Cormpany.

ve passenger caxs, 45 f%. long, and twelve 36 ft,
long, tuilt by Messra, Bowers, Dure, azd Co.

Six paszenger cars, 49 ft. long, built by Pullman Palace
Car Company. )
‘Weight of cars, each 10 tona, )
Weight of care with mavimuin Joad, 20 ton: -
Present number of ears in eack train, twe,

Maxireurn number of cars running st one time, twenty.
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damage ; secondly; the great majority of projectiles
which strike a ghip ir sction would not be at right
angles or at point blank rangey thirdly, the fire
from the light and machine guns would have a
terribiy destruciive effect on the ship mprotected
by armour, as every shell would burst inside ihe
ship with deadly effect;” and fo still further
atrengthen the last point hoe urged that the rate of
firing of these small guns would be very much
quieker than that of the larger guns, and there
being more of them also, the damage done by them

- would beimmense. He then proceeded to submit

the following suggestions : .

That In view of the recent development of Light
and machine gin fire, no iron ship is fit fo go into
action st-all, or to be called & man-of-war, which
has not got a complete water-line belt of some kind of
armout, and that an armoured deck is no subsfitute
for suck 2 belt« Secondly, that a water-line belt of

. only 8in, of steel will keep out about two-thirds of
the projectiles that are likely to be fired against &
ship, for it will keep out all the. machine gun fire,
and most of the light gun fire whick atrikes
obliquely and at long rasges. Finally, thaé from a

naval point of view, il i 4 grave, nay a fatal, error, |1

" 10 leave two-thirds of the water-lines of our line-of-
battle ships abdolutely uniplated, and therefore cer-

iain 1o be penetrated -ih- o hundred places by the|

tegrible hail of light and machine gun fire which
would b poured upon them in aetion; seetng that

in thip condition their sesworthiness would be 4t

Jedst doubtful, ;
Having ‘made these suggestions, Captain Fitz
gerald urged ihat eveén now the whole of the
go-callod citadel shipi should” be altered. imme-
diately, ihe whole of the armoured deck being
taken away except patches to cover the crowns of
the magazines, and if hecessary other weights should
be taken out—coal or éven gune and ammunition

-850 a3 fto enable them io be given a compléte.]

waler-line belt of armour, st least thick enongh to
keep-ont light and machine gun fire.

1 d:th

then
& belied ship as. represented by H.M.8,” Hercules,
and the citadel shipay toprossnted by the Ttalia
andhe considered thatihe chances of suceessara very
much-in favour of the former ship, 'Fhe reipective
istics of - tho, %o ships he described as
followm z.- - w -
The Heroiles has a égmplets belt of 9-in. armonr
tapering off to less at the ends; and she has eight
18-ton guns protected by 8 in. to 6 in,, her smaller
gund bemg unprotected.

The Ttalia carries four 300-ton guns, which, with
4 ther commuaications below, are” protested by
‘armour of great thickness ; 21l héy other guns and
the whole extent of her water-line are absclutely
“unprotected oven from ths fire of heavy machine
guna. The Ttalis having the speed of the Hercules,
has three courses open to her : (1) She can fun away
(which the lecturer considerad would be her wisest
course); {2) she could play at fong bewls (which the
lesturer comaiders would do the Hercules-no harm
as the Italia would not hib her);-or—and this is the
courae Oapiain Fitzgerald taltes it ‘that she must

adopt—she can clijse and fight it-out.
Under these sironmstances Captain Fitzgorald was

of ‘opinion that if the Talia did not sink the Her-

cules by the very first discharge of her heavy gums,
the latber would certainly put the Italis in a sinking
condition before she could. fire another shot from
the heavy guns, for during the fifteen minutes
(about) thus employed, the 18-ton guns of the
He s would Ee firing & round a minute, and
there would be a perfect hail of shot from the
rachine and light guns on both sides, the effect
being fo male a congidersble number of shot marks
on the water Iine of the Hercules, and shot holas
on the water Yine of the Ytalia. PBesides this the
large eapacity shell from the 18-ton gums exploded
inside the ship above the armoured deck, would
make short work of compartmments, cork stufiing,
and othér devices for keepimg the Xalin afioat,
Captain Fitzgerald proceeded to expregs his dis-
approval of the citadel ships, considering that the
appliances for keeping the water cut of the wn-
armouged ends are unpractical, and not sufficient to
check the destruction likely to he caused by the
fire of light and machine guns. He thought that the
citadel ghips were designed under the impression
that only heavy guns would be used against them,
and with the ide that as it was impossible to keep ont
their projectiles along the whole length of the ship,
it was better to keep them out of a part, and trust

In order to ilustrate his ideas on the subject the
§ x idered: the Gase of an action between |

to cork filling, mumercns compartmenis, &e., as
substibutes for armour along the remairing length.

The lecturer then considered how far am armour
deck iz a substitute for side armour, and main-
tained that it must be intended not merely 25 a
protection for the vital parts, but as a means of
keeping the lower part of the ship free from water,
when the upper part, or rather the water-line sec-
tion, is damaged ; snd he mainiained that in the
case of the Italis and seme of our own cruisers
with nnder-water decks, the effect of this woald be
simpiy to capsize her, likening the arrangements,
for dealing with water whick gets inside the ship,
to dealing with a very troublesome burglar whe has
been allowed to get inside the house, when with
proper cautions to exclude him you might argue the
point with him outaids.

The lecturer concluded his interesting paper by
saying that he considered the zew designs . which
the armour decks sre above the waber-line, and
slope down to 4 £, under water at the sides, to bea
step in the right direction, but that sven hepe he
congidered that the weight thus ,used might be
better employed in making a belt round the water-
ine,

In the foregoing lecture Captain Titegerald has
taken up a very sirong position, and one from which
it wonld be dificult to dislodge hiny, buf there are
niany points in the lectire which are epen to
oriticiern,  First; he has confined himself entirely
to the question of armour 8 opposed to gun fire,
bub seeing that ib is geperally admibted that the
‘ram and torpedo are esch mrore deedly weapons
than the gun, we gan hardly allow that they can be
left oot of ¢onsideration when dealing with the
question of armonred and unarmeured ships. How-
ever, sincs the paper professes fo deal oply with
she queation of ““side versus horizonial armour,”
wo ray confine cur criticisms to this point. The
lecturer considers that the water-line belt wounid
be effective to 3 great extent In keeping out
large capacity shell, but it must be remembered
that the lately introduced steel shell, with gun-
cotton, charges and bage fuzes, will penetrate equally
with shot, and. do as much damage as shell when
they burst inside, so that this argument in favour
of the belt fails through.

The point upon which great stress was laid in the
lecture, is the necessity of baving armour to giard
ngaingt the effects of light or machine gun fre
| striking b the wafer-line, and Captain Fitagerald
congiders that & $-in. steel belt would be sufficient
to keep out these projectile We will
though we cannot admit, that the number of projee-
tiled siriking at the water-line wonld be as great
a8 the lecturer thinks, and suppose his suggestion
85 to the 3in. belt carried cab, even to the ex-
tent of altering all gur- citadel ships, some of
which, by the way, have been ouly seven years
building already. Now the Hotchkiss 47 mm. re-
volving cannon of the latest type, and which is
much in vogue with foreigners, can. penetrate 3 in.
of ateel ab 500 yards, and this is oply a machine
gun; while the 6-pounder rapid-firing gun will
pictce 5f in, easily abthe same distance ; thérefore,
supposing everything to stand as at present, the
8 . of steel proposed wonld perhaps just be affi-
cient to keep out éhe greater part of the light shot.
But can we for one instant expect to remain in
staty quo ; indeed, have we not already made an
advance by the introduction of anpplementary
6-in. guns (in the Colossus) capable of firing
two to three rounds a minute, and penetrating
(with steel sghell} 8 im. of steel ai 1000 yards;
and 28-pounders, firing five to six rounds per
minute, capable of pencirating 4 . of steel
ab 1000 yarde T Do we 1ot hear of one of the
groat machine gun_ manufacturers consiructing =
32-pounder rapid-firing gun for a foreign govern-
ment, and are they ned ail prepared to increage the
size and power of the rapid-firing guns if required ?
In the face of all this can we for one moment agree
with a hard drawn line fixing the thickness of the
belt at 8in. 7 It would only be the rzame old siory
overagain. As the power of the gunaincreases, the
armour becomes worse than useless, and so we arrive
again ab the poiat from which we started. A very
slight thicktesa of horizonta] plating, on the eon-
trary, would he sufficient proteckion against the
heaviest guns, and in ‘conjunction with it the de
vices for dealing with the water which may get
i (which devices Captain Filzgerald now stig-
‘matises as unpractical) shouid be made practical,

for there seems little doubt that it is on them
that we shail have o depend. The lash point

upon which we bave to remark, is the snggestion
by the leeturer as to the instability of those vessels
with under-water armonred decks. This has long
been a question, and though we understand that at
a lechure given by one of the Admirslty officials
the other day at the Royal Naval Colless t Green-
wick (since the lecture with which we are dealing),
a model of one of this elass was tried, and stood
the test satisfactorily, yet it would be very much
more to the purpose if bhe experiments wera carried
out on one of the ships themselves. Naval officers
would then know what they had to expect, for
either the method of construction would he proved
to be wrong, or confidence inthess vessels (which ia
certainly not felt now} would be restored. By the
avoidance of a practicsl test of this kind, the eon-
struetora lay themselves open io the imputation
that they are afraid the resuli may be against them,
and if this iz 80, so much the more reason for the
truth to be asceriained in time. , Naval officers
have few means of making thems:lves heard, but
anybody who has moved in naval circles during the
lagh five years, can vouch for the want of faith in
these vemsels displayed by maval officers generally,
and how great is the wish that steps should be
talren to test one of them practically.

THE AUTOBIOGRATHY OF A WHITE-
HEAD TORPEDO.—No. V. .

Agour this time there was a seare in the Medi-
terranean, and as usual the Channel Bquadron was
ordered-out there to reinforce the Mediterranean
flest. The latter were, at the time of our arrival
ab Malia, Iying in Besilta Bay, waiting to foree the
passage of 1he Dardsnelles, so that we had the
grand harbour at Malta ail to ourselves. While
there I had two .or threo pleasant under-water
irips, but they were very ahort, us the size of tho
harbour or rather the mamner in which the ship-
ping 11 it up, meke it very difficult to get a decent
Tange.

‘We exercised here a good desl at starting tor-
pedoes from alongside poals, the iden being that
you have no boat apecially fitted or large enough to
earry torpedoes. The latter are therefora charged
with air oo board the ship, then towed by the boat
to within range of the enemy, pointed at her, and
then, the engines being started by pulling the
trigger by hand, away goes the torpedo,

ou will remember I have explained that the
compressed air, after doing its work in the
engines, passes away through the screw shaft
which in hollow. In the first terpedoes that wera
made this was not the case, and the used air
escaped through a valve in the top of the tor-
pedo near ihe trigger. This air you Imow, on
being admitted to the engines, passes throogh an oil
valve, the oil in which answers the double purpose
of keeping the valve air-tight, and {since a corlain
amount pagses through with the air) of lubriesting
the engines. As yom may imagine, this air when
if escapes in strongly impregnated with dirty ofl,
and thoroughly marks anything with which it may
come in contact.

The first day that we were performing this exer-
cise, it happened that the other exercising torpedo,
which was fitted with & top escape like that | have
described, was used. It was duly charged on board,
towed out o within runge of a hoat which was
doing duty astarget, hauled up alongside the towing
boat and pointed for the target. Jimmy Eves was
superintending the work, and he leaned over the
side of the boat in order thad, as soon as the direc-
tion was on, he might pull the trigger and open the
valve,’ This soon happened, he pulled the trigger,
and the result was the torpedo gave a kick and
started off, the exhaust air (mixed with its dirty
oil}, at a pressure of fiftcen atmospheres, fiying
up through the escape valve, striking Timmy
in the fave, sending his cap fiying up to a height
of 40 fi., and causing him to ge over backwards
into the bost, noi so much from the effect of the

He quickly recovered himself, and sueh a sight you
never saw.  His face and the front of his shirt were
thickly covered with filthy black oil, his hair dis-
hevelled, and the most comical expression on what
you couid asee of his face, 23 if he did not know
whether to laugh or to ery. The former had it
though, and after fishing in his cap, which fell down
close alongside the boai, he thought of locking atter
the toxrpedo. In the excitement caused by the air
episede every one had forgotten {0 look out for it,

and now, behold i} was nowhere to be found.  The

blow as from the unexpecied nature of the assault, .
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counter, Eves said, was adjusted for only 200
yardg, and the thing could not have got very far at
any rate, so immediate search was made for it,
Jimmy Eves, forgetting all about his dishevelled
appearance, rowed round and round the spot whera
it oughi to have come dp, trying in vain to discover
it, and giving vent occasicnally to angry grunts.
All In vain, though ; there it certainly was not ; so
after an hour’s search he was compelled relne-
tantly te proceed on board and report the loss to'the
captain.

Captain Tarr was walking upand down the gnarter-
deck with Hoaund, the gunnery lieutenant, discuss-
ing the arranpements for a grand field-day, which
was going to be held on Florian parade ground,
when Eves camo over the side. He, secing the

(For Notice, see Page 237.)

captain, immediately made for him, snd towching
hiz hat, commeaced :

“ Pm very sorry sir but Fm sorry to say that
it can’t be found anywhere it's very odd because
T'm quite cerfain it cocldn’s gomore than 200 yards
and yet it doesn’t seem to be there I'm afraid
that something must have gonie wrong with it bub
I think the best thing we can do iz to send divers
down at once near the apot becauso—""

How long he would have gone on in this
way, ufterly regardless of stops, it ia impossible to
say, for Captain Tarr inferrupted him with :

** What are you talkingabout, Mr. Tves, What
is 4t7 And who have you been fighting with?
Really I must say you have not ai all 4 quarter-
deck appearance 1™

Havd"meanwhile was in roars of suppressed laugh-
ter. Heatonce guessed what had gone w. , and
though he and Eves were very good friends, I
dare say he wasp't aorry to see that we could go
wrong under skilled torpede officess quite as
roadily as with him. Besides, the appearance- of
Eves, all besmeared as he wasand in a violent abata
of excitement, was too much for any one’s gravity.
Captain Tarr was so surprised at_sceing one of his
officers on the quarter-deck (the Holy of Holies of
a man-of-war) in such a guise, that he didnot take
in the ridiculous part of the situation so reedily.

Poor Eves had forgotten all abont the dirty oil in
his excitement and looked unutterably foolish for »
minute. He soon reeovered himself though, and
was just commencing a voluble explanation of the
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whole matter, when the officer of the watch came
up to the eaptain, saying, ‘' The captain of the
German frigate is close alongside, sir 1"

Captain Tarr, telling Xves to waik a minute,
went to the gangway to receive the foreign captain,
and a moment afferwards the latter appeared. The
boatswain’s mate piped the side, the marine gu
presented arms, and the officers on the quarter-
deck all took off their hats politely to the new
arrival. After the customary greetings had been
exclianged, the German capiain said, *' I behieve I
have some of your property alongside my vessel I”

¢ Indeed ! said Captain Tarr, wondering what
that might be.

Hand, who was standieg by, immediately gnessed
what it waa; he was a good hand ai jumping to
conclusions having had a high mathematical educa-
tion ; and turning to Eves he whispersd, * Here
you are, Jimmy, your loat darling’s found.”

Eaves pricked up his ears, and the Germaxn cap-
tain proceeded to relate what had happened as
follows

It seems that every one was on deck listening to
fire stations being read, when suddenly a heavy
blow was felt as if somo boat bad rammed the ship
very hard, and on seme of the officers running to the
side, a lot-of air bubbles were seen coming up from
under the quarter for a few seconds, and ther all
was quiet. This particular ship was a wooden
frigate, and had no Whitchead torpedoes, therefore
this solution of the difficulty did not present itself.
Everybody got inte & great state of excitement as
te what could have happened, acd an immediste
search was made inside and outside the ship. No-
thingwas found, and then adiverwassent down, with
the result that my companion was fourd stieking in
the side, and no efforts that they ‘made could dis-

. lodge him.

. When forpedoes are ezercising they generally
hsve an arrow head screwed on instead of the

Fig. 14

pistol, 50 an not to risk damaging the latter. This
torpedo came along with an eaergy of 450 foot-tons
{300 Ib. at 17 knots about), and you can imagin
that the arrow head pretty well imbedded itself
fnto the wooden side.

Captain Tarr apologized for the torpedo’s be-
haviour, aad then said :

“ You must let me ntroduce you to the officer
who fired the torpede.” And turning round fo poor
Fves, whe bad been endeavouring to keep himsclf
out of sight, he introdwced him, oil and all, to the
German captain, much to the latter’s amusement.
He was still more amused when he heard the ac-
sount of 1t starting.

The reason of its going in that direction ab all, or
so far, was howeverstili a ruystery, but on the foz-
pedo being extricated later on, 1t was discovered
that the counter instead of being adjusted to 200
yards was at 800 yards; so it appears thai Eves
mush have set it wrong.  As for its divergence from
its proper course {about 10 deg.), the conclusion
arrived at was that in opening the valve Eves must
have canted the torpedo over, and thus the hord-
zontal rudder, which would ab that time be acling
to send the torpedo down, must have aeted parily
28 a vertical rudder, and so given it an initial
divergenes from its true course. Poor Ewves got
tremendously chaffed about this and didn't hesr
the last of it for many a long day.

Whilst spealsing of under-water movements T
ean’t help telling you of an episcde that occurred

_ whilst we were at Malta, though it does not bear

on the subject of my work.
I must explain, in ships of the Royal Navy, the
men are given what in called * general lexve™ once

* @ month, when the opportunity occurs. This means

that the whole of one walch, that is half the ship’s
company, are aliowed to go on shere for twenty-four
or forty-eight hours, as the cage may be. A certain
time being fixed for the men to return on board,
¢ leave breakers,” that is, those that do not return
at this time, are punished acoording to the time that
they have broken their leave. If they are absent
over twelve hovrs, a reward is offered fo the police
on shore for their apprehension, which is increased
again in proportion to the time that they are
abgent, the amount so given being deducied from
the leave-hreakter's pay, Now, Malta is celebrated
for the bad liquor sold by the tavern keepers, and

the Maltese police are pretty well known fo have,
onmany occasions, enticed men to drink just before
the expiration of their leave, made them insensible,
znd then kept them locked up somewhere for a day
or two, after which they would take them off ta
their ships and claim the reward. In many cases

ard | this was done by accomplices, who hocussed the

men, 2nd then shared the reward.

Ii happened thata case of this ocenrred when ome
of the cld' serew three-deckers had been given
general leave. Two policemer Dbrought down a
Blue-jackes to the landing-place at the Ropewalk,
who had been treated in this way, intending o
bring him off to hisship. The blue-jacket, how-
aver, watched his opportunity, and just as they
were going to embark, tripped up the heels of one,
knocked down the other, and then jumping imto
another boat he and the boatmar commenced
pulling 2 hard es they could towards the ship, Of
course if he got on board before the police, he
would be punished for breaking his leava, bt would
not have to pay the amount for his epprehension.
The police, quickly recovering themselves, jumped
into their boat and & most exciting chase fellowed.

Nows of anything unusazl soon spreads, and
before the boats had ot over half the distance (about
800 yards) men were crowding np the rigging of the
different ships to watch the result. The sympathies
of all were of course with the blue-jackef, the
police being cordially detested by the men gene-
Taily.

On fhey cames, the police paining slowly but
surely on their victim, and -at last, when about
twenty-five yards from the ship, they caught him up
end jumping on board his boat tried to seize the
offender.

Mot yet though! They had got hold of a slippery
customer, for the mext moment he had dived over-
board and disappeared under water.

Ag may be imagined, the excitement was in-
tense. The police eagerly walched for his coming
to the surface, ready to seize him In the water the
moment he appeared.

Two seconds !  three! four! five passed, each
seeming an age to the excited apectators. Six!
cight ! ten ! a whole minute, and still no signs of
the unfortunate man.

Angry murmurs began to be heard from the dif-

e | ferent ships, and beats began to erowd round the

spot, and an eager look-out was kept in every
possible directicn. At last it became apparent
that the poor man must heve beendrowned, and the
unhappy policemen endeavoured to slink away on
shore among the groans of the speciators.

Not so, though. A cutter from the ship is seen
approaching, and soon they in their turn were
made prisoners and takel. on board, When there,
however, nothing could e done éo them. They
simply said thak a description of the man had heen
sent to the pelice office, and tkey, in accordanoce
with their duty, having found him, had arrvested
him and were bringing him on board, when he
eseaped, and they hed given chase as in duty bound.
Under these circumstandes, nothing couid be done
with them, so they were unceremoniously bundled
over the side and went their way.

Skortly after this, ag a growp of officers were atill
gathered iogether on the quarter-deck -talking
excitedly over whab had just occwrred, a dripping
fignre appeared from under the poop, and coming
up to the officer of the watch, fouched his forelock
znd reported ¢ Come on board, sir !”

Every one started as if they had aeen a ghost, for
there sure enough was our hero safe and sound, and
very much pieased with himself too, judging from
the broad grin whick spread over his face as he
reported himself.

The explanation was simple enough. In those
old line-of-battle ships, sailing used to be much
more resorted to than steaming, and consequently
(as indeed is the case with many ships of the pre-
sent day), the serew was made to ILift.  This
necessitated a shaft or well from the upper deck
down to the screw. Malinis a great place for bath-
ing, and whea the men were skylarking about in
the water, many of them used to amuse themselves
by diving down and ceming up inside the screw
well. The man in guestion was one of these, and
wher hard pressed by his pursuers on the above
eccasion, the idea of wuiilising his experience had
fiashed across him, comsequently he had made hig
dive and disappeared as I bave related, a feat I
must say worthy of a Whitehead torpedo, and so
given a place armong my advenfures.

After remsining a few weeks at Blalta our

squadron was ordered to Port Said to guard the
passage of the Indian troops who had been ordered
te the Mediterranean through the Canal. The
water at the mouth of the Canzl is very shallow,
tho squadron, when lying at a distance of over two
miles from Poxt Baid, beleg in six fathoms of water.
This small depth was the cause of another mishap
oceurring to me,

We were exercising one day, and I was just
going to be fired. The tube was laid at ¥ deg. de-
pression, the order ‘Siand by” given, and then
“¥Fire.” Unfortunately somethng went wrong with
the * stand-by” valve, so thal very little air got
through it. The consequence was that I jusk went
dlowly out of the tube; toppling over as scon as
my tail fins was freed from the upper guide and
going nearly vertically ino the water.

Down I went with no chance of recovering my
herizontal direction until soon T found my nose
buried several feet in the soft muddy botiom,
being kept down there by the astion of the scrowa,
and so gyrating round and round on my nose. Fhis
turning process gradually freed me; 2nd up I come,
but unfortunately just pointing direet for the skip.
If the serews had kept going I must, have come
te smash agzin, but luckily they had performed
the mumber of revolutions for which they were
adjusted, and the counter coming into action
stopped them when I was aboub ten yards off. T
luckily liad not had ‘much time in which to getap
my velocity, so I gof -off “with only my arrow head
smashed; If I had been fithed with my proper
pistol, and had been. ready for .atction, it would
either have ezploded while T was at the botlom, as
soon as the safety wedge had been withdrawn, in
which case the ship wouid have been shaken, or the
explosion would have taken place on my sirildog
the ship, when she would have had a hole blown in
her. .
There was neglect here again, for had the expul-
sion gear been properly iried, as it alwayas should
be before firing, this would never have oceurred, or |
had the French system been used that I mentioned
last week, of expelling with % small powder charge
instead of the compressed air, such an accident
could not possibly have happened.

It was about this time that # was determined to
keep the exercising torpedoes on the main deck tn
their catriages, instead of striking them down below
every time. I was heartily glad when T heard of
this arrangemerit, because, m the first place, since

Lmy fall, I:was always very nervous about going up

snd down the hatchway. And in the second, [
wonld now bs I a better position for seeing and
hearing all that was going on about me. With
regard to the former I need not bave been afraid,
for a tesaon like that is not easily forgotten, and as
T have had cccasion to rémark before, the best way to.
make people do right is to let them see the results
of doing wrong. Of course T don't want o meke
out that everything should be broken, when teach-
ing people, in order to show them the results of their
evil-doing, but I do wish to protest against the
practice of hiding things that go wrong, because
they are not o the credic of those in charge. They
should be made as public as possible, and a clear ox-
planation given of where and howthe mistake was
made. A temible secident ocenrred about this
time whith will illastrate this. AsI bave already
told you, we two exercising torpedoes were mow
kept in our carriages on the main deck, and T was
thus » withess 1o the events I am abont to refate.

NOTES FROM THE UNITED BTATES.
ParLansLpErs, February 20, 1885.

Taxs total sales in iron snd steel in New York,
Philadelphia, Pittsburg, =ad in the leading western
markets, for the week ending to-day, according te
‘mail advices, show very Hifle inerease over the pre-
vious week, buat indicate better prospecte, through
inguiries and offers made for material to be fuynished
during the next sixby days. Among these inguiries
are requirements for between 50,000 and 60,000 tons
of rails, of from 56-1b; to 40-lh. sections; between
1000 and 2000 toms of bridge iron; about as mmeh
building iron ; between 20,000 and 30,000 tons of forge
and foupdry iron; with firm inguiries for sheef and
bar irom, &e. The consumers throughont the conntry
are wery backward in placing large orders, even wher
assured that lower prices will lead fo restriction of pro-
duction. The total quantity of ingots converted last
yesr in the United States was 1,538,355 tons, seven
por cent: less then for 1883, snd nine per cent, less than
the highest production, which was iz 1852, FPenn-
sylvapia’s production was 1,020,244 toms, against
1,044,306 tons ic 1853. There are Bessemer ateel
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auxilisry guard plates may be attached to the jaws
of the grippers, 80 as o pravent the cable Feaving
them upon opening the apparatus to allow a car o

Blop. .
(T be continued.) .

THE AUTOBIOGRAPHY OF A WHITE-
HEAD TORPEDO.—Na. VL
Oug gutis, - ke those of 'all modern ehips above
the sloop class, were fitted to fire by slecinicity, and
in order that you may clearly understand how the
secident just referred o oceurred I must explain
the lead of the electric wires ased in the gun circuit.
Figs. 16 and 17 show this lead,
The battery (2 large Leclanchd of six cells) is
ed on the orlop deck below the water line, a0 as
1o reduce the,chanoes of its being damaged by shot.
From one pole of this battery two wires A A are
led. (Note, all wires are insulated.) . These wirea
go up to the main deck together, and then

one side {between Liz or 1 « for example) are shot
away, the currens will still sct along the other
branch. Such is the gun circuit in the main points,
bub after this was fitted it was found desirable to
have mesns of fiving the pwis by electricity from
the main deck as well as from the conning iower.
Hence firing keys were inserted each side at d d.

Now we observe that i any of the firing keyaat DD
or X K are pressed down, the broadside or the guns
which may be connected on the side to which that
particular firing key belongs, will be fired, Tt was
ihia double arrangement of firing keys that cansed
the accident about which T am going to speak.

Tt is customary to teat the gun circuit once a
month, and as a rule it is always done before firing
takes piace. I need not stop to entar into all the
details of testing ; suffice it to say that the resl
practical test is t0 put drill tubes in the gan point,
connect up the slots-and bolts, and see if on press-
ing down the firing key, the tubes explode.

On this ¢ jon the drill tubes were put in, the

sach going ite own side as:ghown, ¥ig. 17, They
then pass along the mainm deck nndil immediately
under the conning tower, when they go up, each to
ita awn firing key, being joined o one another

by s wire crossing the bridge (@ o). Thus so far
we bave a coriplete. wire lead- from ome pole,

] Lorning Towar

alots and bolis were connected up, and Hand, who
was superiritending the besting, went mp into the
conning tower to-press down the firing key, He had
just pushed back the half-ock arrangement ready
for firing, when, to his astonishment, off went all
the drill tubes on that side. He immediately
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through the firing keys and back to the same pole.
From the other terminal of the firing keys the
wirea gb down, sach on their 6wn aide, to the gmn
deck, where they join the main fore-and-after ab B,
This main fore-and-after is one of two wires run-
ning the whole langth of the gans and having
branches for each gun let in as shown. These
branchea are fitted with what are ealled slots and
bolts (which serve to break the comnection shonld
the particulsr gun to which it belongs be not
required), and have points at the ends over which
the spirals on the inbes fit (sce Figs. 18 to 20),
Wiree C C connect the retorn fope-and-after with
thé otlier pale of the battery, and another wire ce
joins the return fore-and-afters each side with one
another, By fcllowing the ecircuit it will be seen
that as long s the firing keys in the couning tower
are not preased down there is a in the oirouit,
and thereforé ne current can fow. When, how-

any gun orgung, and the slot and bolts from that
gun or those guns, are connected up, then there isa
complete cizenit on the side that the fring ey i
preased down, and the guns so connected up will be
fired. The object of having wires connecting the

rushed down sgain, his impression being that pome-
body had pressed down the main deck ¥ey, but on
getting down on the main deck there was nobody
noar the key, and the men who were sbout all
swore they had nof tonched it. The only conclu-
ston he could arrive at, was that he had by some
means when moving back the half-cock armngement,
completed the circuit. Accordingly the conning
tower keyn were taken to pieces, and a certain
amount of dirt was found inside them, hardly
enough, Hand thought, te afford any chance of
cowpleting the eircuit through it, but as after the
keys had been cleaned the circuit tested correctly, he
could only conelude that this must have been the

cause.

I could have told them better, for I saw everything
that happened, which was as follows :

‘When Hand went up. to the conning tower the
first time, one of the gunnery instructors who was
assisting, seeing the main deck firing key near him
(it had heen put out for testing purposes) commenced

b Addie with it, and withont thinking, pressed the | £°

knob. Of course the tubes immediately went
off He directly realised what he had done, and
being afraid of a rowing for his carelessness, and
there being nobody near (he didn't think of me)
he quietly sloped away, so that when Hand came
down nobody was near the key. If the man had
anly spoken ap he might have prevented a serious
accident.

The next day we had target practice. The fleet
was formed in * aingle column line ahead,” two
cablea distant, and at o aignal from us (the flag-
ship) each dropped a target (see Fig, 21). After
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running on six cables the signal was made * Alter
courss in sugcession eight poinis to starbosrd,” and
then when we (the Hagship} had gone three cables
(600.yards) on this course, again © Alter courss eight
points to starbosrd.” ‘‘HEngage as iargets come
abeam.” Py this means we would, when all got in
line ahead again, be steaming along parallel to the

opposite wires st & o and c¢ is that if the wires oa

line of targets which would be about 800 yardz on

our sfarboard beams. Tt will be seen by ro-
forring to the diagram that when we had got en our
new course parallel to the targets, we had about
900 yards to run hefore the fist target gob on
the beam, so 28 we were zoing 12 knots, we had
only two minutes and s quarter to spare. The
word ** Ready” was therefore passed down to the
gun deok, the tubes were put in the guns, slots and
halis connected, and the word ** Reaxdy” passed up
gain to the conwing fower, to-show that the guns
were ready. Just then, ooe of the midshipmen
near me getling fidgetty, saw the main deck firing
ey near him, snd like the gunner's mate the day
before, he commenced to ﬁdzﬁe withit. Ha didnoct
know what he was doing, poor little chap, he had
only come ont fresh from the Britannia a few days
before, and hardly knew what electricity meant,
Here was something to play with, while they were
waiting t6 fire the broadside, o the next moment
down went the key, and off wenf tha broadside.
Decidedly well-simed too, for in an instant down
came the whole mainmast and gesr of the Aurora,
the last ship in the line.

T have taken a long time to £ell ll this, but realty
it only oconpied about a minute, just time erough,
a8 yon will aea by reference to the disgram, to bring
the Aurora on our beam. Luekily we happened to
have o slight roll away from her at tho time, so the
broadside went high, one of the projectiles bringing
down the mainmast, as I have told you. -

The suthor of all .this mischief, as soon as the
broadside was fired, dropped his plaything, and
went to attend to his guns. He had no idea that
onything was wrong, snd as-for his having fired
the broadside by just poshing that button, he never
dreamt of it, However, he soon was enlizhtened on
the subject, and I don’t think he'll do thet again.
You see theadmiral felt rather guilty forhaving rum
the thing so close, 80 he vented his displeasure on
the captsin for not having the broadsidé under
proper control, -Captain Tarr, you may be sure,
passed it on te Hand for carelessness in not seeing
the keysafe. Hand pessed it on to the small middy,
and talked to him like a father, and he, poor boy,
he had no one to pass it on to, s0 all he sould do
was to creep away into s guiet corner, and cry as
if his Ytile heart would break, feeling himself o
murderer, and thinking sadly how all his bright
visions of cne day being 2 second Nelson Had been
brought to an abrupt end by this awful event.
He knew he had done wrong, and behaved in an un-
officer-like way in playing with this thing when he
should have been attending to his duty—indeed, he
had this dinned into him enocugh, poor boy—and
he felt that everybody would be peinting at him, and
aaying look ab that fellow in the midshipman's umi-
form, he's only alittle boy, because he plays instead
of attending to his work, He was fouched in that
most tender of ail points in & young man’s mind,
his manliness. However, he gob over it in time,
and I eaw in the paper the other day that he had
taken s first-olass certificate as gunvery lieutenant.

T pass over the inquest held by Captain Tarr on
the maiter ; how he went into every little detail,
and at last actually ferreted ont how the instructor
had behaved the day before, when testing. Hand
t o *“falking to” that he remembered for many a
iong day, while the instructor was disrated to able
senman on the spot. Serve him right, too, X think,
If he had only spoken out when ke first made the
mistake, mone of thizs would have oveurred, 24 the
necessity of being very careful with the main-deck
firing keys would have beer thoreughly appreciated
and steps taken to keep them out of harm's way.
You may besure that after this accident people were
careful enongh about them, Indeed, ¢n hoard oar
ship, they were for some time kept under lock and
key, the key being in the gunnery lieutenant’s
charge. Grestinconvenience, however, was found to
arise from this, as the guanery licutenant had to be
chased every time ¢ Electric firing by directing sun”
was used, so that eventually the order was given
that these keys were to be kepi stowed away in
their boxes until the order “IHlectric firing by
directing gun” was given, when it was taken hy
No. 1 of the dizecting gun, whe was responsible that
it waa stowed away when the firing was finished.
 have gons ouk of my way again to tell you about
§his aceident, but I consider the time by no mears
wasted, as the incident ir instrictive in the extremme.
Wkhen the accident I have described occurred,
the squadren was on its way to Crete, where
the inbabitants had rebelled against Turkish
rule, and where an insurrection was consequently

proceeding. We had ao exercise here, but I must
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tell you of an incident that occurred. The reader
will perhaps ba gaying, * This old Torpedo ia alwaye
wandering off and telling s something quite dif-
ferent to what we are supposed to hear, that is,
his -own adventures.” Well, perhapa I am, Buf
you mush excuse me, because when I remember a
thing that struck me at the time I can’t help
thinking that it will amuse you too, so I just
tell it. You'd better lot me tell the tzle my own
way. Well— ’

Fighting was continually going on round Suds
Bay, in which we were lyilg, and great complainta
were made on both sides about the atrocities com-
mitted by their opponents. Idare say every ona wil
remember the excitement there was about the Bul-
gurian atrocities. The papers nearly made their
fortunes by them.

The Turks being at that time very anxjous to
stand well in the eyes of the English, seized apon
every opporbanity of exhibiting the atrociounsmess
(if I may use the expression) of their enemies: com-
sequently one morning they brought off, for the
admiral’s inspection, the corpse of ome of their
soldiers who had been frightfally mutilated by the
enemy, The insurgents, aaxious to defend them-
selves, a few mornings later bronght off the body of
a woman who had been éreated in much the same
way by the Turka Altogether there dido’t seem
mach to cheose befween them, though one conld
ok help admiring the splendid physique and en-
durance of the Turkish soldiers. The pay of these

(For Description, seé Pags 260.)

men i8 & penny a day, and at the time of which I
am. spesking, they had not been patd for over &
year, 86 thal they badn’t much to spend. We left
the opposing forces still fighting, we baving re-
eeived orders to proceed to Cyprus, snd it was here
that an adventure occurred which neasly changed
thewhole tenor of my existence.

Tt was & beaatifally calm day and evarything
promised well for o yun ; the water st Cypras is
particwlarly clear, and i ik a real luxury to heve
awim in it, o that X was very pleassd when Eves
came along the main deck about eight o'clock, and
patting me on the back, said :
f.hJ: Woell old feliow y;l:uu are going bo have a swim

ix morning and I ho ow’ll manage to swim
straight.” - re ¥

I ghould kave liked to have said :

““ Thank you, old fellow ; you may be quite ear-
tain that if you and your poople manage me pro-
perly T'll go straight enough 1
. Unfortunstely, not being able +o €Xpreas mysalf
in words, I was unable to hurl this sarcasm at his
head, so he turned round and walked away, quite
unconseions shak T had any feelings in the matter.

Just then I heard Commander Curyem sing out :

T say, Eves, that torpede is just beginming to
get a proper polish on it. I hope we are not going
to have any rubbish in the way of exercise with it.”

Eves turned round with his usual grin, and said :

“Oh yes sir T was just going 4o tell you—the
captain wants it exercised to-day.”

“Eh! What! Nonsenge! “The thing is jast
heginniny o look réspectable, and new yon waid
to spoil it again. I've Ead three men burnishing
that torpedo for a week, and that's all the ‘thanks
one gets for trying to make the ship lovk decent.
T¥'s alwsys the way with you torpedo and gunnery
lieutenants, pulling things sbout and making them
in a mess as soon as they gef. decently clean. You
ear’t haye any men this morning. I can't spsre
them! Besides, it’s your foremoon watch. Il bet
¥ou put the caplain up te this.” .

The reador must know that torpedo lieutenants
on boardahip have o keep watch, but it i ex-
pressty laid down that when torpedo work is going
on they are to be relieved. Of course tha commander
knew this, but he alwaya thought it hia husiness to
bo aa obatructive zx possitle to suything in the way
of torpeds or gunnery drills, especially if there
was a chence of the cleanliness of the weapons
suffering  Hand, the gennery liewtenant, ander-
stood him very well, and used totlﬁt hfx]]ll Tun om,
eerely paying, * Very good, sir, then I'll enter in
the ggmey];l %og that the men eouid not be spared
for the drill ;” and aa this log was examined by the
captain every week, the commander knew tha}
inguiry wonld be made closely into the matter, and
80 unlase thars was a very good excuse, the drill was
generslly allowed. Bai Eves wes of 60 excilable
a dispostion to take things in this way; so when-
ever hig drills were interfered with, an axcited ex-
postulation generally followed, which did no good,




- MaxrcH 13, 1885.1

ENGINEERING.

259

MACGEOQORGE'S BOREHOLE SURVEYING APPARATUS

Fit.5.
SECTION AT A

and created illfecling on both aides. This oo
<urred now, aind he ended by deing what he ought

to liave done at first, touching his ¢ap, and saying .

“ Very well sir I'1l fell the eaptain you can't spare

the men,” and walling off in high dudgeon. He |

wenb down inio the ward-rocm, and relieved his
feelings by abusing hin superior officer for half am
hoizr to_any one who would listen to him, at end of
which time the commander’s fiessonger came b6 him
saying :

“* The commander szys, sir, that you are to have
the Whitohead ready for exercise immediately, and
Please will youi be ag quick as possible,”

As you may imagine, this didn’t terd to calm him
down. much, and 1n a vile femper he proceeded
t0 make the nec arrangements for firing
me. The result of all this was that everything
wag done in a hurry and 1 was not properly
Jooked after. Mowever, I wag filled with air, the
carriage irained info port, and the necesgary
adjustments being made, T was fired 23 ngmal I
had been conseious that the hot weather we had

(For Deseription, see Page 260,)

Fig. I

i lately experienced was affocting the india-rubber
I'seatimg of one of my valves, and T was in hopes
i that it would have been Iooked to hefore I was used
"again. Now, however, things were done jn sach
. & harry that there wasno timefora cloge inspection,
;and it wag with horror that, aimost immediately
after making the plunge, I felt this seating go, and
the water slowly trickling into me. I made frantic
efforts fo show that something waswrong, OF course
‘in the natursl course of events, as soon a3 T had
;made the first dive, down I went to a certam
; depth, and then the regulating gear eoming ino
i play brought me up again, and so I travelled hori.
zontally at the required depth, but now owing to

i the water gefting in, as T tirned up, this water

rushed aff, and up come my nose at a considerable
angle, s0 much o that I eame to the surface with a
Jjump. Then I fell and dived again, the water now
rushing the other way, and down T went again.
Luckily the connter was. oniy adjusied for 100
yards, and when the screws stopped, having plenty
of buopancy etill left in me, I floated and was
picked up by the boat which was looking out for
me.

T was delighted when they got hold of me I can
tall you. As long as T was neur the murface the
damaged valve did not act, and the water did,not
come in, 80 T was safe. T floated a listle lower and
that was all. T thought I was all right now and
fully expected to be towed alongside and hoisted in.
Not 20, however, for when 1 got alongside, Eves,
who had not yet recovered from his Tage at the

growling 2t the ““infernal torpedo,” and expecting
to see what was wrong withme at a cursory glance.
Of course he conldn’t do this, for to all appearance
I was the same as ever, only floating a little
lower, and what was my horror when I heard him
ay %o the engine-room artificer, who had immediase
charge of me !

““ We'll give him another mim and see if he goes all
square I don’t see anything the matter he must
Bave struck something and got deflected ap.”

Has any one of my readers ever had that most

occurrences of the morning, came down the side, |

o
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1 ferrible of nightmares, in which you imagine your-
| self about to be killed, and feel that you have
: neither powerto move nor to save yourself? "I so
Jou can imagine my feelings on being thus doomed
to what ¥ knew was almost certain destruction. A
cold perspiration broke out in my every pere, snd
I believe I actually shivered whilst lying on the
clear bosom of the blue Mediterranean.  Its no use
bothering you aboat my feelings, though; they
couldn’t make any difference. So the counter was

| adjusted, this time for 500 yards; the steam pinnace

sent out as a target, and I was started away in her
| direction from alongside the cuiter.

How can I describe what followed ¢

The same thing happened as in my first rm, only
my course this time consisted of shor runs down,
and then ascente ending in violent jumps out of the
water, the amount of which inside me ineressed
every time I went down. S4ll, I hed yet some
buoyancy left, and I hoped against hope that T
wight still survive; when what was my horrer to
find that the spring of the counter bung and
that ¥ was now bound o go until the sir ran out.
I made an effort snd came up for the last time
about 400 yards off, then down I went and struck
the hottom at the depth of abous 25 fathoms, AsT
sicuck, my nose caught in the sand and I turned
cloan over, and as T did so the trigper was caught by
a rock and the air valve closed,  Too late though.
| The bugyancy was all gone, for the chamber in

whick the leak was, was nearly full of water,
i The sub-liegtenant of the steam pinnace had
; meanwhile seen there was something wrang with
‘me, and asl passed the boat be followed in the
jhope of picking me up. He did get close o me

just as T came up the last time, and the bowman

made a grab sl mo with the boathook. He just
tonched me and no more, so all they could do was
to watch- me disappearing in the blue depths, buoy
the place, and then return on board $o report my
loss,

The reader may imagine the way the news was
roceived by the different authorities on board,

Eves said, ** D—r the torpedo and confm‘yld
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me for being such a fool as to let it go when I had
it zafe once,”

Commander Cursem said, ** Well, Mr. Fres, I
hope you are satisfed now at the results of your
torpedo exercise. 1 hope for the future you'll employ
your time in keeping the torpedogs in a deceni: state
on instead of lesing all our weapoms, which
may be wanted st any moment.”

You see, he admitled we might be aseful when
it suited his purpose.

Hand said, *Toor old Torpedo, so you really
are gone at last,” and then preceeded to itry and
devige some means of recovering me, and of fitting
a theery to account for my loss. The labier he
could not do, but he suggested the advisability of
trying to pick me up by dragging for me with the
ship's seine doubled and well weighted at the
bottomn. The water was {oo deep for divers,
the greatest depbh at which 2 seaman diver is sup-
pozed to work being 12 fathoms.

Captain Tarr of course immediately held an in-
quest on the matter, but, contrary to usual, no con-
clasion was arrived at except that ¥ was gone, and
nohody disputed that for an instant.

The question now was how to get me back? The
water was, a3 I have said, very deep, 25 fathoms—
too deep for divers ; thera was nothing for it but
to try dragging. This dragping is, as most of my

readers probably know, carried out hy two boats.
A long hawser has a weight abtached in the centre
The ends are then faken

as shown in Fig, 22,

towing. Two steam pinnaces were used to tow,
and the drageing recommenced, and was continued
for three more days, bub with mo result save the
catching of a few unwary fish and submarine
monsters, The conclusion then arrived at was that
vither I wes not there or that if T was, I was un-
catshable, 5o the pursuit was giverr up, and onee
again the report that I was lost was sent home to
the Admiralty,

¥ raust now return to myself. and relate what
bappened to me meanwhile,

THE CLINOGRAPH, OR BOREHOLE
TEST.

Ix oyr jssue of January 9 last we published an
interesting communication respecting a losé bore-
hole at the Holyrood Brewery, Edinbargh, where a
very ingenious method was adopted of finding the
approximate position of the bore. .It had become
desirable—doubtless because of that natural want
of faith in the sbsolute straightaess of the path of
the diamond or other drill which every practical
man must feel o ascertain, by means of 'a drive
from the bottom. of a well 200 deep, and only
18 fh, distent from the mouth of the presumably
perpendicular hors, whethier the drill hiad pursued
an approximately vertical cowrss, The drive having
failed to intersect this, although an exeavation had
been made extending 3 £, all round the spot where
it ghould bave been, bar maguets were let down

in each boat, and they pull slowly along where the |
objech i8 supposed to be. Bhould the hight, which
drags along the bottom, come across the object, the
. boats are brought up by it, and, coming together,
a ring is put on over both'ends and allowed to slip
down to the object, which i thus inclosed in a
noose, and van be pulled up. Tt will readily be
seen that this is not by any meacs a good way of
picking up a torpedo in deep water, the adds being
80 much i favour of the bighi passing over the
torpedo without catehing it, or, if it did cateh, the
chances of gubbing it up are small, as it would
~robably slip out.  However, it was tried, and for
two or three days boats from the squadron dragged
steadily over the spot where I was supposed to be.
They met with ne succese, and finally it was decided
o try Fland's method with the ship’s seine.
“The ends of the scine were therefore doubled in
towards the centre, leaving the cod A (see diagram)

clear, weights were attached . the lower edge to |
counterbalance the fotative 1 wer of the corks and |
keep the met down st the notéom, poles were!
arranged as usual af either 1 to keep it spread’

out, and ropes were atfa ed to the poles for,

the horehole and & compass taken into the adjoin-
ing drive or gallery, and, from the behaviour of this
compass  under the influende of the bar magnets,
the position of the borehole was indicated, Tt was
eventnally intersected, no less than 8 ft. away from
its theorctical path, which is gratuitously assmmied
by dismond drill manufacturers to be absolutely
straight and trde. Such & defection st only 200 ft.
depth would indicaté a probable error of at least
401, in 500SL., and increasing in geometrical ratio, as
can be eusily proved by holding a straight steel
wire, such as a very fine knitting needle, stiffly
against the edge of a foot rule or graduated scale at
one end, wnd lifting the other end of the needle
unfil, at 200 parts on the scale, the needle deflects
cight of these parts. The deflection at the end
lifted, which is at 500 parts (representing 500 f£.),
will be found to crr, roaghly, by the amount
stated, namely 40 parts, or feet. In fact, the
reader will perceive at once the serious aspect of
these deflections—they are increasing errors. If at
50 ft. the error 12 2deg., at 100fk it is ddeg. or
morze, at 16055, it ia Gdeg. or 8deg., and it will

! pursue a curve of more or less regularity until it

refurns upon itself, unlesa the deflecting mfuences

- sooner terminate,

It is not very wonderful, therefore, that the
commeor belief in the capacity of diamond drills to

, bore.n straight hole throngh bundreds of feet of

atre ‘a4 of varying densities, and standing or lying at
every possible angle o the line of bore, has durimg
the past twe or threc years been severely shoken!
At varicus places, and notably at Sandhurst and
Btawell, in the provinee of Victoria, Australia,
where cosily operations were in several instances
rendered necessary by a mistaken confidence in the
rechitade of drilly, the hores made by these imple-
ments were found to have devisted so seriously

7
from their initial dircetion as fo imply errors
amonnting to from 30 ft. to 75 ft. in boreholes of
500 ft. Inguiries recently made in California
and other mining States have clicited the fact of
grave deflections involving large outlay, and great
perpiexity having ocourred there also. In fact,
wherever a drill has touched payable stone, and
wherever the resulis, therefors, had %o be mined
for, the search for them has been protracied, be-
wildering, and expensivé; and in every cass the
borehole and the mineral deposits touched by
the drill, have been found at a considerable distance
from where they should havebeen. Hencothe un-
popularity of diamond drills among those who stand
most in need of their assistance in prospecting ;
and hence the necessity of devising some method of
detecting their devistions, and of turning their
vagaries 0 useful account by reducing them to rule
and mesaure.

The sccount of the successful search for the loat
bore at Holyrood elicited a letter from Mr. E. F.
Macgeorge, of Victoria, who is al present residing
at Bailey’s Hotel, Bouth Kensington. This letter,
whish we published on Janwary 23, related that n
the case of 2 lost bore at Stawell, sfter various
methods had heen suggested, such as infiliration
of chemicals, hydraulic pressure, magnetic action,
eleotrical messurements between borehdle and
drives, and had been rejected in-successich, and
after the mining r it had entertaime
sevions thoughts of abandening the search, ihe
writer, struck by the gravity of the situation, de-
vised a simple and delicate, yeb effoctive, means
of meking a survey of the horehole from ita origin.
Sinee the date of the letter we have prepared en-
gravings of the latest form of Mr. Macgeorge’s ex-
ceedingly ingenious apparutus, and we now publish
#_detailed aceount of 1hs eonstruction and operation.
The part that is inserted in the borehole (Figs. 1
and 3 to &) will be found Hustrated on page 2569, and
the ingtrument by which the indications are read off
(Fig. 7) on page 258.

Olear glasy phials (g, 1) nearky fifled with a hot
solution of gelatine, and each containing & magnetic
needle in suspension, free to assume thé meridiin
direction, wera encased in a brass protecting tabe
(Fig. 8}, and let down to the depth required, -being
ellowed to remain for several hours wntil the golatine
had sobt. On withdrawal the phials cotld edeh be re-
‘placed st the same angls at which they hiad cocled by
means of the congealed surface seen through the sides
of the phial, and which wisbrought hotizontal. Re-
voiving the phial upon the part where the magnetic
needls was seen imbedded in the gelatine, until the
needle agein waa in the meridian, the phial then was
manifestly in the same position, both as Tegards
inolination and azimuth, as it was when its com-
tents conpenled ; and thusg the gradient and bear-
ings of the borehole aé that part were mown, aud
goon were measured by means of a roagh-and-ready
angular ingtiument comstructed by the inventor,
The mean of the séveral phials gave a still more
accurate result. By repealing this operation at
measured -intervals throughout the borehole, ita
course was mapped. Such was the divice which was
first brought into use in the Scotchmar’s United
Mine at Stawell, and which was 36 effectual as to
enable the borehole to be found shortly afteriwarda,
37 f6. away from its supposed position st the depth
of 370 ft., » deflection which increased to the large
amount of 75 fi. at the depth of 600 ft.

Beotchman’s Thwited Mine—The most obvious
waate of work is where the érill has passed through
a lode or reef, and where s dtive or a shaft, having
been carried on for some scores or some hundreds
of feet in the supposed direction of the borehale,
fails t¢ come within sight or sound of it, and where,
after passing farbeyond whore it shotld he found, and
putting forth crosscuts to intercept it, the pro-
spectory are finally compelied to cut huge chambers in
vazious divechions without suecess. This was done
in the above mine at Stawell, before the borehole
was found, as indicated by the test, nearly two
score feet away from its proper position, in litéle
more than two-thirda of its full depth. Tkis is a
serious waste of time and money ; yet similar mis-
haps have more thaw once iaken plage, and will con-
tinue to do s¢ wntih mineowners substitute survey
for random and costly search. TFhe exach dasa are
given in Fig. 2.

In the pIa.n- of the workings will be seen the

exploting level A B, which failed to find the
borehole at B, its theoretical position if the drill
had gone straight down. The sabsequent explo-
ratory workings BF, B D, BE, DG were huge
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" baing stopped by & rock, and anon borne clear of it

" seen me I'm suré he’d have been pleased with my

STEAM FIRE ENGINE FOR LIVERPOOL.
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THE AUTOBIOGRAPHY OF A WHITE-
. HEAD TORPEDO.—No. VIL

You will remembér that T had just siruck the
bottom, and in eonsequence of my capsizing on
striking, the air valves had been closed, s that
T Iy an inert mass ab the bottom; The chamber
that had been filled was one of the smaller ones, so
that though YT had not sufficient buoyaney left to
«rise, yet 1 was comparstively light. There is a
sbrong ¢irrent nana away b the northward herealong
the ahore, consequently I found that om touching
the bottom I was iminediately carried away by it,
from the fact above mentioned that I was comy
tvely light. The reader will now understand why
all the dragging was of no avail, and that even
Hand’s patent drag failed to pick me up.

Thus T drifted for about twelve hours, occasionally

by thecurrent. The amount of bruises I sustained
in this voy: waa wondex‘fu.}, and not only bruises,
for i parts I was polished like a mirror by friction.
with the sand. If Captiin Cursem could only have

appearance.  With refevence to this cleaning effect
of the sand I em tempted once more to turn aside
10 give you ancther instance of it.

It was Jabout a week before the events which I
have just velated fook place, that a stoker belonging
to the admiral's barge fell overboard, The barge
was lying alongside the ship with steam up, and
was moored to the lower boom. Forthe information

.when he came hack, I avoid entering into the

of thoseof my readers who may not know what alower
‘boom is, T may say that it is a Jong spar which is
used for setting the lower atedding sail. In harbour |

{For Description, see Page 284.)

this boom is rigged out perpendicular to the ghip’s

side, and the boats when not in use are moored to it

to preveat their rubbing against the ship’s side.

It was £ .M., and this stoker, who had been in

the boat during the afterncon watch, bad just been

zélisved i gob his supper.  Accordingly he climbed

up the Jacob’s ladder on €o the boom, waiked in

along the boom, and was climbing up over the fore |
chain to get inboard, when aomehow he slipped and

foll, striking his hoad as he did so againat the

¢orner of one of the main deck ports, and then

bounding off into the sea. The hoat keeper of the

cutter, which was also laying at the boom, imme-
diately gave the alarm *‘ Man overboard,” and dived
after him, as did also another man, who was stand-
ingin thegangway at the time. Neither of them

auccesded in reaching him, hewever, and though a
good look-out was kept by a hundred anxious eyes,

Le never was seen again,

Three days after this one of the officers who was
out shooting near the beack to the northward found
his body on the shore, and having reported the
matter on his retwrn, Hand was seni with 2 boat's
crew to bury him, and T heard him talking about it

revolting details of how the poor fellow was dis-
fignred, but the one point whick bears upon what I
have gaid before about the effect of the sepd, was
that every bit, of clothing and every partiecle of his
hair had been washed off by its action.

Poor fellow ! they could do nothing but dig
hole aear the beach, lay him in, read the funeral
service over him, and then cover him and leave him
to his long rest.

One thing about this funeral particuiarly struck

Hand, and I repeat it, as I think it does great
honour to the Biitish sailor’s héart, After the
grave had been filled in, and there being nothing
else in the neighbourhood, they had plantéd some
furse over the grave as a sort of headstone, one of
the men plucked some of it, and proceeded to put
it earefally away. Hand asked him what he was
going to do with it. R

“Wall, you see, sir,” skid he, spologetically,
““poor Jim here had a mother and sister at home,
and we thought i nd be & comfort for "em to have
somefhing that came off his grave.”

This story came into my mind as T was Iying at
the bottom having been washed up against a steep
bank by the carrent, and I eouldn’t help thinking
sorrowfully that my mourning relatives wouldn't
even have the advantage of having something off
1y grave, unless indeed they had a bucket of salt
water, and I fancied that they wouldn't appreciate
thai even if anybody did take the trouble to pre-
sent them with 1t. The remembrancae of this story
gave me hope, kowever, for as the poor fellow and I
had both gone down in much about the same place,
the chances seemed to e in favour of my also being
waghed up on the beach. Instead of this, though,
here I wag, in very shallow water it is true, but in
such a position that there seemed bui little chance
of getting myself clear. I wondered that the in-
genious Hand had not thought of looking for me in
this direction, remembering, as he would bo certain
to do, the manner in which the drowmed man had
been washed on shore, and I began to get- very low
in my mind as the days passed away, and no signs

| of any living thing appesred—always excepting of

course those inquisitive fishes who were Pergetua]ly




280

ENGINEERING,

[Marem 20, 1885,

prying about me, and irying to make out who and

what I was. :

L bad been in this position about & week, when T
heard the sound of ocara, and listening attentively,
T could soon hear voices. The first was that of Eves.

“ Well,” he said, ““T give it upasabad job here
have we been piliing about in every conceivable
direction after this old brate” (meaning me) **for the
last ‘week and never a sign of it have we seen.1
believe #t's down at the hottom close to the ship
only wa can’t got at 36" And so saying be banged

himself down In the sternsheosts of the boat just as | and

they were pdssing me. They bad been, a3 he said,
rowing along the shore in the hapes of diseovering
me, and now, just as he coald not have failed to
have seen me, for I certainly was nok two fathoms
down, and the water was Deautifully eloar, ke saf
downt and gave it up. I conld have shaken him, I
was 80 cross with him,

“* Well,” responded the vaice of Hand, who was
apparently looking out the other aide, “if it's any-
whers it should be about here, so keep your eyes
open & little longer, old fellow.”

Thus adjured Eves gave a gromt and got up
again, but of conrse it was too_late then, for shey
had got well past me, and so the last chance of my
being rescued was gona,

After this I lay there for daya, years they
seemed o me. The monotony et first was simply
awiul, apparently the same unchsugesble dulness
day after day, withoub break or ehangs of any kind.
Boon, however, I began to take an infercst in Ehé
fishy inhabitants round abotit Tite; to know them zll
by sight, and to becomeé familiar with their habits,
wnd this helped me to pass the time away by giving
me something to think aboit, One night T was
surprised ta see a bright glare spreading over the
water, and found that my neighhours the fishes
were also in a great state of excitement about it,
for'they all crowded in_as closs as they could to the
shore, and eagerly tried to maiko out the meaning
of this str: phenomenon, Poor litile beggers,
they munwﬁeovamd to their cost, for, being
Trightended saddenly by the sounds of human
voices, and irying to make their escape inio deep
water, they found themselves surrounded on all
sides by a neh.  The voices, in fact, belonged to
fishermen, who had %if the fire to attract the fishes,
and now were drawing in the seine,

1 was so talten up with the fate of my late com-
panions that I quite forget how I might be afioctad
by it, emiil seddenly I found that the seine had
caught me and that I wes being slowly dragged back
to the world again. Semehow I 'wasn't very glad; I
suppose Fm like mortals in that way, once get into
& groove and it 14 an awful business to gret out of it
again. T had got into the way of lying still and
witching the fishes, and now I did nof feel inclined
for any exertion, and though I cam’t say I exactly
felt sorry ad the chance of once more seeing dryland,
yet I had the feeling, which I'm sure every one must
have experienced atsome period of their lives, of its
being a'tremendous bother, and that I would almost
as soon ba left alotie, However, here I was, being
drzgged ashors, and I could Liéar the voices of the
fishermen, some English, some Maltese, and others
Turks I suppose, for I had nevér hieard the Turkish
Ianguage before. They were partly swearing at the
Yard work they had in dragging in ‘the net, liund.e
beavy by my weight, and partly congratulati
t.hemselbviaa mf thé p]endjd haut they fancied t{;)]};‘t;r
had made. Meéanwhile, the sharp edgesof my tal
were by no means improving the nét, and soon 1
felt that 2 hole had been made in it, and that I was
alipping through, I have éxplained that T had felt
rather as if I did mot much want to be released,
but now that T found myself slipping through and
found that there was a very pood chance of my
being left to vegetats thero afier sl), a revulsion
of feeling took place and T was peized with a preat
loathing of the Hfe I had led, and an intense longing
to be once more on board the old Fearncught, took
pozsession of me. My tail had gok right throagh
a3 I have said, and I gave myself up for lost,
when I found myself ence more firmly gripped by
the meshes dnd knew thati I was again being dragged
slowly but surely on shore, The hole made was
not large enough to allow the centre paxt of my
body, which as you know is larger than the ex-
tremities, $p pass; and there being nothing
sharp to cut the meshes here, they held me
fast, and T was aaved. I daresayihe readerhas had
quite _enough of my feelings, and perhaps somo
may even think that a torpedo has no bmsi-
ness with sach Tuxuries, so I won's trouble you

with them any further. In snother minute I was
oace more on dry land, in company with many of
1y quondam friends, snd surrounded by the throng
of half-clad fishermen whose voices 1 had before
heard. They aill kept at a respectable distance
irom me at first, not knowing what sort of a crea-
ture T was. Most of them said F was a shark,
though some said a dolphin, while others main-
tained that I was a porpoise. At last, seeing that
I imade no movement, they plucked up courage and
eame cloger, when thay were gtill more agtonishod,
the exclamgtions and ideas hazarded wore
curious i the exireme, At list one of them
tonched me and declared T was made of fron
(rather inawlting; T thought, seeing T was made of
the best Beasemer steel), and then they all crowded
round to feel me and judge for themselves, One
of them paid the penalty for his rashness, for he
got hold of one of my screws while at the samie
morntent another opened the air valve (you will
ramember that this bad beer closed on my
striking the bottom). The consequence was, round
went the screws with a sudden twirl, taking three
fingers off the man who wis holding them, and at
the same time the water whick hed of course aceu-
mufated in the hollow screw shaft, was hlown oub
with terrific force intd the faces of the other on-
lookers who were behind me.  The effect was won-
derful; the wonnded man {a Maliese) raised a
séream such as onlys Maltese could raise, the others,
including the man who bad opened the valve,
jumpied back; and the utmost consternation ensied.
ghae val;le which had been only partly opened imme-

iately closed again (theré being a partial spring in
it} and ¥ was ;goﬁon(lesa as before.

Tmagine the escitement amongst the group of
fishermen and the bad langunage that ensued.  The
man whe opered the vabve had no ides that it wag
ho who caused all the mischief; everybody had
been fingering me, sud he with the others only
dropped 1ne when they saw the sudden rush of the
screws and the jei of air and water. The attack,
tkerefore, appeared o be guite spontaneous on my
part, and thay eould only conchude that T was some
wonderful marine monster possessed of intense

cunning whe had waited uniil I had tempted them

within reach, and then, with a wag of iny tail and
a apit, as they termed it, had shown that T poa-
sesed powers of mischief little dreamt of by thom.

Some little time was spent in howls and exeera-
tions, and then a conseliation was held as to what
showdd be done with, me. As thiz consultation was
carried on in English, with which most of them
seemed to.be more or léss acquainted, T could make
out pretty weil what they said,

The first proposal wai to put me back in the sea
again, and was at once agreed to, only whexn the
question arose as to how 1t was to be done, niobody
wss brave endugh to venture again within range of’
such a formidable animal, and how to get me into
the water without doing aothey did nob see. This
proposal therefore fell to the ground. A second
followed, which was to diga hols just above me in
the sand, ‘then drag me ‘into it with the seirie and
cover me up. This seewed foasible enouigh at first,
but tobody seemed to be inclined to risk'the danger
that mighi be insarred in covering me. up., A third
was to light a fire and burn me, bt this was over-
niled oh the ground that T probably eould not
be burnt aa I was a0 armour-plated: monster, and
besides the fire would have to be placed Tound
me, and nobody cared o volunteer for the placing
of it :

AlL this tirme a good look-out wes kept on me, it
being thonght quite possible that I might take the
offensive and attack them. Finally it was de-
termined to zeport the ccourrence to the governor
of the island, who was then at Larnaca, and sec
what he aaid sbout the matter.. Accordingly
wo of the party immediately set off for Laruaca,
while the others proceeded to take steps to
secure ma, aud;to this end got a couple of atrong
ropes (those that were aitsched to the end of the
geine) and making a slip knot in the end of each,
threw them hurriedly over my head and tail, half of
the party holding on to the end of each rope i ease T
thould kick out. Needleas to say, T made no move, so
they firmly seoured their ropesdo stakes driven into
the ground, and putting twe of their party to
Witch me, sat down rennd the fire to disenss the
events of the evening. ’

Next worning, shout 10 4.3z, T heard the elxtter
of horses’ hoofs, and then the voices of séveral
Enghish people, amongsi others those of Captzin

Tarr and Hand. The envoys had duly arrived

at the governor'shouse late the night before, and
insisted wpon secing the governor, refusing to
say what their business was, but intimating that
unless they were immediately admitted to an
audience, severe disaster to the ishnd was likely
to follow as a consequence. They were so im-
porbunste’ that at last an aide-de-camp was ecalied,
and 0 him they told the story of some won-
derful animal who might ravage the coast, but
hed fortunately been secured and was held prisoner
by their powers. The aide-de-camp was impressed
and immedistely called the governor, who at thas
time was Colonel Medlend, R.E. Hesawthe men,
and being well upin torpedo worlk, and know-
ing that s Whitehead had been logé from the
fleet, immedintely sent them off to the Fearnought
to tell their own tale. They got on honrd thai
ship about 4 4. M., and the officer of the wateh failed
at first to understand what they were driving at,
as they still told the story of the wonderfol mavine
monster. He, however, reported ta Capisin Tarr,
who eame on deck and soon made cut what it was
they meant, so telling the officer of the wateh to
let the men bave some breakfast, he sent down foF
Hand to be ready to land with himin an hour’s
time. Thusit happened that they made their ap-
pearance as L have told you. A cutter from the
ahip having been sent roundby sea at the same time
as they left, I was soon released from my bonds,
towed back to the ship, and my captors liberally
rewarded. Need I dwell on the inquest that was
keld on me on my arrival. Of course I 'was in a
very rusty siate and had tobe completely taken to
pieces, but the broken valkve told its own tale, and
8o the mystery of my disappearance vwas cleared up.
It was decided that. no fawlt could sttach to any-
body, and poor Eves was acquitted of blame. The
reader will wonder why I say poor Eves, and why
Hand, and not hie, came to recover meé.  Alas; poor
old fellow he was no more! The manner of hiy
death was as follows :

Amongst other Mmeans of destroying life aapplied
to Her Majesty’s ships and vessels, there are what
ate called hand bes, Which -consistof slabs of
gun-cotton, weighing togéther 2}1b., confined i a

tin ease {see Fig, 24). In tach cliarge isa deto.
nator, and fo this detonatir is attached abount aix
fathoms of instantenecus fuze, ‘having at the other
end & pistol by which it can be ighited. The in-
stantaneous {uze conniats of a core of cotton improg-
nated with powder, and coversd with gutta-percha
i such & way that an air space iz left, Ths core
thus bures very rapidly, sboit 100tk in s second.
The method of using the hand charge is ag
follows : 2 )
Thé man who is to use it holds the pistol and part
of the coil of fuze i hiz lefs hand, while' the .
mainder of the coll and the eharge itaelf is held in

Flg. 25,

the right (see Fig. 25). When the object against
which it is intended to use the charge, comes within

range, he throws the charge and ooil with hig Tight
hand, allowing the coil on his left to run out as
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horizonial vibrations is shown and marked N B C,
the only difference between {hem being one of mecha-
nical detail necessitated by the change in the position
of the axis of vibration from the vertical to the hori-
zontal,

If circularly vibrating cylinders, nuch as we have
deseribed, be immersed i 2 viseous fluid and seb
intp sction, the following phenomeaa msy bo ob-
served : 1. The effect upon the fluid itself, setting
up therein a field of vibrztior, and eorresponding
by analogy with the production of a field of force
around a wire conveying an electric current. 2.
The effect upon other circularly vibrating bodies
within that field of foree corresponding to the action
and reaction of clectric currenis upor one another,
3. The effect or pulssting and oseillating bodies
similarly immersed, illustrating the musaal effects
upon one another of magnets and eleetrie currents.
The first of these effects is one of induesion, and,
from whit has been said in an earlier part of this
articls, it will be understood that the amalogy
between the hydrodynamic and the eleciric phens-
mena i8 direct and complete. The effeots classified
under the second and third heads, being phenomens,
of direct action (in the restricted use of the word),
are wniformly analogous to the magnetic and electric
phenomeny which they illustrate,

(T'o be contined, )

THE AUTOBIOGRAPHY OF A WHITE-
HEAD TORPEDO.—No. VIIL

A¥rEr returning once more on board the ship,
life went on very amoocthiy. I was, as I have zaid,
duly taken to pieces and cleaned, my defects made
good, and to all intents and purposes I was as sound
as ever. Now I come to think of it, though, T
am afraid this statement iy not quite true, for
theugh the rust had been duly cleaned off and 1
looked as bright as ever, it had saten into me, and
I did not work quite so freely as I used to. How-
ever, I had plenty of go in me yet, and made two
or three auccessful runs.

Meanwhile thére had been rumours ¢f trouble
sbealing about, and at lash these came to a head, .and
we found curzelves actually at war with France.

Now L don't want to make this a political atory
at all; a Whitehead torpedo should have ze
politics ; all he has to do is to go straight and
die manfully doing his daty. Bub at the same
time I eould not help hearing what was said by those
sbout me, and from what I heard there seems
little doubt that the country was, at the fime T
speak of, in & bad way. To be briei, the aceusa-
tions made against the Government were, that for
the zake of econromy the number and power of the
ships had been permitted to fall far below what it
should be. It was not for want of warning either,
for the public press had for months been filled with
articlez and letters pointing this out, and showing
by figures that could not be dispated that France
was slowly but surely creeping up to us in the
strength of her navy. One admiral of the fleet
was particularly parsistgot in this respect, and you
would $hink that the opinion of a man like that,
who had woerked his way up to the top of his profes-
sion, should have had some efect; and perhaps it
may hava had some, but, at all events, here we’
were at actual war with Franee, and our fleet, on

* which everything depended, was not superior to

hers. Some said it was actuadly inferior, but vor
people did not generally believe that. The next
point wza, that our guns were all behindhand.
Nobody even sitempted o deay this. The only
excuse offered by the authorities was that they hag
been waiting to copy from other nations.

Qur fellows were awfully indignant about this,
the more so that it was a well-known fact that the
aystem of wire boilding for guus, offering as it did
very many advantages, znd which had beer at last
very neerly adopted, had been persistently urged on
the Government for the last fweniy years, Tt showed
such petty official jealousy they thought, The
inventor was an engineer, and nob a gummaker.
Hence ihe gunmakers refiused to listen to bim,
uatll they wera at last actually obliged to, when, as
we know, it was too late,

However, here wo were arrayed against France,
and the thing was to make the best of it. 'We, the
proper Chanmel Squadron, were ordered to remain
out in the Mediterranesn, our places, as usval under
the circumstances, being supplied by the reserve
ships, and ships especially commissioned. We did
not juin the Mediterranean squadron, however, but
two of thelr ships were sent to joir our flag, thus

making the sguadron up to eight ships. The
reason. for this [ only imperfectly understood, bub
it had something to do with the arrangements
of the French fleet, part of which were at Toulon
preparing for sea, while the remainder were some-
where over on the North African coast, threatening
Malta or Gibraltar, It was the former porbion of
the enemy that we wers told off to look after, the
other pari of the Mediterranean Squadron watching
the remainder. .
Our duty was to keep a good look-out on the
movements of the enemy, nmuing in as close as we
could by day and retiting to a respectable distance
at might. We had six seeond-class tarpedo boats
attached fo the fleet, and these were always kept
in the water (except on the approach of bad wea-
ther) and with the steam pinnaces of the fleet, did

it was acknowledged amongst all civilised nstions,
that the_duty of a torpedo boat was to deliver her
blow, and then escape if she could, ard that if the
cfficor in charge knew that his boal was ruaning
out of danger, he would have his wind free to think
of the discharge of the borpedo akme. If only the
officer’s courage were ealled in qusstion, he could
ahow that, by going 2s clese as ke liked to the enemy
before turning, and he hoped. to show them if the
opportunity occurred, thab this courase was not
wanting.

This idez of Hand’s had been broached before
war was declared, and T had beer fired from the old
| steam pinnsceseveral times very successfully. Now,
i a8 you may imagine, he was very anxzious to try ik
!in real earnest.  Acdordingly he had spent much
of hiz tima inobserving the position of the French

duty as guard-boats, forming a cordon of about
two miles inside the syuadron, so as {o give timely
notiseof any attempted torpedo attacks onthe partof
the enemy. Besides this the ships always had their
torpede nets ont at night, and one wateh was almest
aiways on deck spectally defniled to man the guns
{machine guns especially) should the enemy aitompt
to atéack we with torpedoes, They on their part
had swift cruisers always on the watch and an op-
posing foree of torpedo boats gnarding the harbour.
Mattors went on like this for three weeks or
moro, many feints at night attack baing made on
both sides, but neither party making 2 real attack.
Having been used as an exercising torpedo, I was
very much afraid that now we had coma to resl
fighting I ghould be sent below, and my place tzken
by one of the torpedoes which had not been used.
HButb to my delight it was determined that I shouid
have my proper gun-cotton charge in, and be used
should occasion'occur. The resson for this rather
unusual arrgngement was that I had been running
uncoramonly well lately, snd Hand (who still had
chargs of the torpedo work ay well as the gunnary)
conzidered it was better to have one which they
knew tham one which had not been practically tried.
Two other torpedoes were placed in the second-
class torpedo boat, which had, together with 2 new
and pewerfal steam pinnace besn sent out to us.
The latter, however, though eapable of steaming
sixieen knots, end being fitted with most of the
Iatest improvements, had no Whitehead fittings,
To remedy this, Hand proposed that when neces-

sary one of the es belonging to the ship (there
were thres on board) should be heisted iuto the

pinnace without ifs slide and placed pointing over
ihe stern (zee Fig. 26),

This method up to that time had never been
adopted inthe service (indeed I dor’t think even now
it is recognized as a service fitting), and was one of
Hund's original ideas, His plan was to Tun up
astern or down ahead of the ‘snemy, until getting
pretiy cloge, then swerve io the right or left, and
fire his torpedo going away from the enemy. Me
was convinced that by this method a more effective
attack could be made than by the ordinary method
of firing ahead, bocause :

1. The boat could be more readily got into posi-
tion,

2. Bhe need not stop to deliver her fire.

3. Thare was more chance of the boat escaping.

4. There would be less fiurry in the minds of
those on beard when they appreciated that each
moment was taking them forther from the danger
instead of running them into it.

Considersble objections were raised o this laat
proposition of Hand’s, his opponents saying that
anybody worth his salt would not be flurried by
ronning into danger, and that it was a cowardly
thing to atrike your ¢nemy and then run eway.

To this Hand replied, that however cool and
fearfess a2 man might be, he must appreciate the
fact that the boat and the lives of several of his
fellow-creatores were in- his hands ; that it was hig
duby to do as much dasmageto the enemy as possible

with a minimnm zmount possible to himself ; that

| #nd who had abways been in

fleo; whenever we got near emough to do 20, AT

‘ the outcome of 2t was, that he proposed to Captain
Tarr to make a night attack on ‘tha French fleet.
A dash of all our torpedo boats would have had no
effect, asit would simply liave ineant ahand-to hand
fight with the numerons goard-hoats at the entrance
of the harbour. "What Hand proposed was, to take
the main portion of the boata, to divert the atten-
tion of the French guard-boats by an assumed
attack on omne of the smaller vemels, which were
osed in combinabion with them to patrol the en-
trance. By this means he hoped to be able to geb
the mass of the guard-boats away to the western en-
trance, while he, with two boats, the second-class
torpedo boat and the new pinnace, would creep in
along the eastern shore and attack tweof the vosaals
lying furthest ont in the roads. COaptain Tarr
thought the matler over, and fancying there might
be some chance of success, Jnid the proposal befora
the admiral. Afier some debate the latter sgreed
to it, bub objected to Hand going away in charge,
for should anything happen to him, there was the
gunnery and torpedo lientenant gone at omce.
This was a grest blow to Xand, who of course was
longing for an opportunity to distinguish Rimself,
and $hought it very hard lines that he should not
have the chance of coming to the front in his own
particular line. The admiral, however, was firm,
but promised him that should the sttack be succesa
ful, his claim for promotion. should be fally recop-
nised. With this Hand wasfainto be content, and
putting his own feelings on one side busied himself
with preparations for the attack,

There would be no moon. o the third night from
the time wheu this was settled, and it was deeided
that the attack should take plice then. A lieutenant
was told off for the second-class boat, whila the sub-
lieutenant { Willis) belong‘in;ﬁv to the steam pinnace,

er when the £xials were
carried out with the torpedo over the stern, was
allowed to Temsin in command of her. Capiain
Tarr was very undecided for a long time about this
latter arrangement, as hé thought so youus an officer
very likely to be flurried. Stilt Willis had seen the
thing done manya time when praciising, and finally
it waa decided that he should go. I rather fancied
that I might be sent as T had generally been used
for exereising in this way, but anether carriage was
taken, andthetorpedo that happenedtobe in ibat the
time was selected, Jusfias well, too, or slsa I ghould
never have beea able o write these my advéntures.
However, I can tell you pretty well what ocourred ;
indeed T can throw more light on the matter than
mosk peeple, because I happened to hear a conver-
sation betwoen two of the men afterwards, which
never came to the ears of those in authority—more
is the pity ! The pinnace and torpedo boat left the
ship ab ahowt F1 #.ar, the squadron being at that
time twelve miles off the harbour with a pretty
fresh breeze blowing from the north-sast, It had
besn arranged that the guard-boats, which.as a rula
kept in two lines inside of us, should, at half-past
eleven, edge further down fo the westward, and
make a feint of attacking one of the corvettes in
that direction, Covtain gunboats were to be fired
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5 a3 o endeavour i6 ottract the guard-boats that
way. Of course it was not expected that the whole
bevy of the enemy’s boats would swarm down to
the point attacked. But Hand fancied that there
would be agenéral move right alongto the westward,
and that by these means the two boats mighé be
able be creep up ‘the easterm shore unobserved.
Prue there wera powerful batteries there and sen-
tries on them, who kept o bright look-out, but there
were 50 many of the snemy’s boats perpetually
passing in and out that the probabilities were they
would ba able to pass without much trouble, if 2n
alarm was not given from the boata.

True to time the sham attack commenced, and
indeed it became a real attack, for one of the second-
class boals petting pretty close to the corvette,
fired o Whitchead at her, which, however, had no
effect, and our boab got terribly knocked about with
mpachine gun fire for her pains. A sort of desul-
tory agtion then took place between the hoats,
our objéct. being io keep them employed, and
theits-to defend the corvetie.

Meanwhile the two boats crept stealthily along
the ghofe, meeting with 10 .cYsbrnetion of any kind,
but going very slowly to aveid making any noise
with the eigines, 'They et with no adventurés of
puy kind untit they got inside the forts, and were
beginning. to lodk ot for the ships which they had
come to atteck. ‘Tl night was, as I havy said,
infensely dark and hitherto they had been guided

. by theé compass, the wash of the waves on the shore,

and the deeasional doom of the forts, Ascording
to their calculstions they had not got very far
ingide these latter and had yet some little time to
go. Buddenly, and 28 it appeared almost close
aiongeide them, rang out the “ Qui vive” of &
French sentry. “You may imagine they were rather
startlod, but soon recovering, they looked eagerly to
see where the hail came from. Meanwhile the
t* (Jni vive " was repeated, snd the flashing of a light
showed a vessel on the starboard beam. T should
have told you that the pinnace had her ountrigger
torpedoes on board as well as the Whitehead
{sco Fig..26), and a sudden bold resolve flashed
upor Willis. He was & very good French linguist,
and immediately answered *° Jean Barh,” ab the
same time moving ahead with his engines, and
rigging N4 port terpedo out guietly. You see he
hadnoides what the proper answertothe *“ Qui vive”
inight be, but he thought by answering the name
of the X'rench flagship, Jean Bart; even if it ¢id not
mean anything, it wonld =t all events make them
hesitate as to whether it was one of their own boats
or no, and by the time iliey had made up their
minds he hoped to be slongside,

{In tha ¥nglich Royal Navy, when o seniry
seee a boal spproaching any time of night, he
alwaye bails her ‘‘ Boat shoy,” ike persons in thé
boat, if they belong to the service, anawer ax
follows, aecording to their rank :

An admiral answers *‘ Flag ; ” a caplain, thename
of hiis ghip; 4 commissioned officer, *! Aye, aye ;"
all others, ‘No, no.” J

Not content with this though, as he couldn’t see
how the vessel was laying, he hailed her again
in French, in poremptory aceents, “ Te show a
light.” The people on board had now evidently
made op their minds that ib was ons of theirown
hoats wishing to come alongaide on some urgent
business, for a light promptly appeared, and by it
those in the pinnace could see the man ropes be'ny
patover the gangway ready for the suppesed friends
to come up the side. 'Willia aaw not only this, but
the light enabled him to see the position of the ship.
Accordingly he séeered right up under the quarter,
a4 if going alongside the starboard side, only when
he got there (going quite slow) he suddenly put his
belm o starboard, got his. port torpedo in good con-

ing the eagines to run on astern 4ill he had got
wel! off the starboard quarter, he then deliherately
went on ahead again, steering 8o a8 $o bring him up
on the starboard beaw, and then putting his heim
hard a-port, he headed away from her, and the
moment, hiz stern was pointing ab her fired his
Whitehead af 5 distance of a litfle over a hundred
yards. A fow seconds afterwards a second explosion
showed that this, too, had taken effect, and then
he thought it high time to be o, TEven then he pre-
served his eoolness, and instead of drawing forward
hia fires and going away at full speed, which would

Fic.2T

have nécessitated a volume of aparks from the
funnel, he quietly made for the point at which he
had entered the harbour, and soon dissppeared into
the darkness at the mouth of the harbour. He
began to hope then that he would be able to erawl
out as ke had come in, but in thiz he was dis-
sppointed, fora few seconds only had elapsed since
his getting clear, when electric lights hegan to play
over the surface of the water from the shipsinside
the barbour and from the forte. The latier were
the worst, since from either side a beam was thrown
right across the entrance. There was no heip for it,
he must dash $hrongh this illumined part to get
cloar,

Meanwhilethe waterin the boat was washing sbout
and seriously interfering with the toking, so baling
and pumping were at onee resoried to, and the water

they had approached the bean of light it was preity
wall ¢lear, and the fires began te burn brightly once
moré. Nothing for it now but a dash, and order-
ing the engineer to go ahead full speed, he ricered
atraight for the middle of the entrance. In deing
this, he knew he should probably bavetoran thegaunt-
let of iwo or three of the guard-boats outside, but he
thought this preferable to the risk of being sunk
close in ghore by the batteries, For if once he got.
among the guard-boats, the forts could not fire for
fear of hitting their own fiiends.

Whiz ! Bapg! And a shower of shrapnel bullets
striking the water well asiern of him as he passed
the lighs, showed that he had been seen.  The
guns were evidently trained om the light, bub
allowance had not been made for his speed. -Another
shot with the same result. Try as he might, he
could not get out of that beam of light which was
kept on him unflinchingly. At-this moment he
heard the sound of a buat coming up astern and
apparently flying through the water in pursuit.  He
gava himself up for lost then, recognising that cne
of the French torpedo boats was in puswit, How-
ever, he determined to fight to the last and to this
end prepared hin hand charges ready for élose
quarters, At this moment he heard a voice from
ke approsehing boat, saying quietly, * Starboard a

tHle.”

tact, fired it, and then went full speed sstern(see Fig. [ 1744,

" 27). The result wag instantaneous, A heavy con-

cussion was felt, making the boat shiver from stern
ic bow. A tremendous wave was thrown over the
‘oat, partly &lling her second foremost compartment,
w]}lch was aot covered in, and the whole French
ship seemed. to spring into Jife. Confused shouts
and noises were heard, and three or four of the
guns were fired, apparently quite at random, show-
ing that the men were there ready, and had simply |
primed and fired in the confusicnr.  Meanwhile the
boat went astern, end under the influence of her
starboard helm the bow came round to starboard,
One wonld have shought that enough had been
done ther, and that he might honourably seck his
own safety, and that of his boat’s crew, but the
brave young fellow was not thus satisfed, Allow-;

CABLE TRAMWATYS.

By J. Brerwarr-SmirE.

{Continued from page 257.)
Tae fourth cable tramway in San Fransisco was
eonstructed about two years efter the California-
street line, the route selecled being Geary-street,
a ceniral and densely populated thorcughfare con-
pecting some.of the prineipal basiness eentres snd
atizactive resorts of this beantiful western city.
The gradients upon this line are, howewer, com-
paratively unimportant, as will be seen upon
reference o the longitudinal section as represented
in Fig. 35, page 308.
The Geary-strect cable tramway way completed

soom began o diminish perceptibly. By the time.

in Mazch, 1880, under the superintendence of Mr.
W. Eppelsheimer, the length of the line being akeut
13,200 ft., or 2} miles; the gauge is 57t The
Market-street terminus is 85 ft, above defum level,
and the maximum elevalion attained is about 350 It
above this base. B

Tle construction of the permanent} way and eable
tube used upon this Ine is shown in the trans-
verse and longitudinal sections, Figs. 86 and 37 re-
spectively. The cenirai slotted tube A is pracii-
cally of similar construction to other examples
already described, and with the exception of draw-
ing attention to its very compact or small section
{viz., about 7 in, by 13 . in the clear), & very
cursory explanation will suffice to make its construe-
tion understood.,

B represents one -of the intermediate trough-
shaped castings which form the principal elements
of the tube. These carry the slot beams or rails b
(in this case ordinary inverbed rails), so arranged
as to leave a paraliel opening or clearance ¢ betwoen
them, through which the eable grippers operate and
travel. The sides, bottom, and foundations of this
tube are chiefly composed of woodwork D, as repre-
sended in the drawing, the side plinks, however,
being so arranged as to be capable of being readily
withdrawn and veplaced by concrete if desired.
The mils E are laid npon longitudinal wooden

-| sleepers carried in chairs e connected with the tube

frames by transverse and diagonal bracinga f and g.

The cable supporting pulleys H, sitnated at suit-
able intermediate distances along the tube A, are
of special design, as will now be explained. The
type of cable-gripping apparatus used wupon this
line differs from those enrployed and deseribed npon
cazlier lines, inasmuch that the jaws are arranged
to engage and hold the cable in the same vertical
plane as the slot in the tube, as referred to in our
lust article, in contradistinction ¢o the L. -sheped
type of apparatus.

In consideration of the action of this type of
gripper, and of the accepted desirability of allowing
-the cable to travel out of the plane of the slof, in
order o prevens some amount of wet and dirt
falling vpon it, a special form of supporting pulley
was designed o as to meet both requiremends,
These puileys are about 3 in. broad, and are formed
with inclined orconical peripherzl surfaces terminat-
ing with verticul flanges, as shown in Fig. 36, X
indicstes the cenbre line coramon to the tube slot,
grip-shanks, nipping jaws, and ¢abls when the latter
1 engaged in the jaws, and ¥ shows the position
of the hauling cable when running free upon its
carrying pulleys H. .

It will now be understood that althougly the pass-
ing cars the cable into the same plane as the
tube slot, it 1s cansed to so return to its supporting
palleys and slide down their inclined surfaces, as to
Tun. when free under cover of one of the slot mils b,
23 shown at b, Fig. 36.

Figa, 38 and 34 represent a side elevation and an
end view (with g t frame removed) respec-
tively, of the Geary-street Company’s gripping
apparatus above referred to. A is the cperating
lever, terminating with the bent enlargoment a
working wpon the fulerum o' carricd by the plate
B to which the quadrant frame b is attached. To
this lever there iz pivotted a double link ¢, the
opposite extremity of which is conpected {o the
carrying plate or bar f, which is suitably attached
to the central grip framing of the duimmy car.
C nxe the verticul shank or actuating plates, fixed
ab their top ends to the quadrant plate or bar B,
whilat. their lower exiremities terminaie with the
framing D provided with horizontal rollers E. The
lower framing bar f, connected to ihe car, carries
the central shank plate F terminating with the
jaws G, mounted upon hinged joints g, 80 as to be
capable of moving radially to or from each other
as the rollers B are raised or lowered in » vertical
plane, These awinging jaws ave fitted with suitable
metallic packing pieces b, which mey be readily re-
placed when wern cut from pressure or friction wpon
the cable I. In this apparstus, it may be observed
that no small friction or currying puileys are pro-
vided for the cable to run upen, when the jaws are
released, and as in the other gripping appliances
described in-our previous articles.

In the accompanying illustrations the gripping
apparatus in question ie shown in its open postbion,
and the cable is therefore assumed to be running
inoperatively through it. 'When it is required to
close the apperatus in order to impart the move-
ment of the czble to the dammy, then all that is
necessary is to pull over the lever 4 from right o
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THE AUTOBIOGRAPHY OF A WHITE-
HEAD TORFEDO.—No. TX.

SoppEsty it dawned on him that this was their
own torpedo boat, which he had forgotten all sbou
in the execitement.  :Uttéring a lond ** Hurrah”
he once more turaed all his attention o extricating
himself from his perilons position.

Ta explain the prosencs of the cther beat I mnut
go back o thetime when the Frenchinan first hailed,
Griffiths secing the pinnace go off boldly to atiwck
the corvetie; thought he wonld try-the other French
ship, which they knew fo be.close fo_this'one. Ac-
cordingly he steered by compass in the direction he
kuew she would be, bub failed at first 0 find
her. As mcon, however, as Willis had exploded
his first torpede, lights sppeared on all the ahips, and
he discoversd an ironclad just imidell:i:h;:r hHaafig

reparing bis torpedo, he went straig] er,
Er]lan within about 100 yards, as he -thonght, fired,
"putting his helm hard a-port, as soon a8 he had done
50, and a6 turndfig his head out.

‘Tohis mirprise .and mortification no explosion

followed, and ha was-about to turn and.renew the

" aftack with the other; when the sigma of inéreasing

activity round hin showéd that if he wanted toget
dway atall, ha wusl:gomow. . Accordingly he drew
foiward his fitén, and went-ont b full speed, keep-
inga-ffood Took-oth for'his. colléigie. Thus it was
e appeared. coming up astet: of the pinmacs, Tn
& very-short time Be camg: npr alongside, and then
elowing his éngines a 1itle; so #s-to keep with ker,
‘théy deshed on'side by mide. So ‘they procedded
for:about-five -miinates whén two .or three dark
ohjots ‘ahead’ ahowed: thas. ‘thiey had teachod the

)

. guaril-boats, sow. thoroughly.on’.the alert. Willis

now: vigged his starboard: torpedo pole vut uutil the
torpedo:wad just ‘slimming the top of ithe water,
and :seelng & boat ‘ahiead; ‘wént -straight for her,
‘Bhe had very 1ittle way on,-and the neit moment
thie torpedo came in comtact with her, and was
prompily-exploded. 'The heel iackle of the boom
wagnot shrong. ‘exivugli te.stand the.blow; and con-
soquently the torpedo tigged in so that ab the
imonidng of fiting it.was not more. #han about 4.ft.
frima thie pinnace’s bow.  Frrthier; the spoed she was
going-at ‘carfied. her vight. bn} on the.topof the

‘renchmain; Fig: 28. The consequiénce of this wis
that thie’ French boat werit down almost instantly,
while the hows of the “pinnace, weakened by the ex-

plogion, were knocked in. Tmekily thede boats are

fitted. with 3 water-tight bulkhead, and so did nob
£, bat ske, was in & berribly sripplod coisdition, and
her speed wad serioualy impaired. -Guiffiths mean-

il P+ Tl
while dashied at the next boat and tried to ram ;
unfortunstely he just misssd her, passing s few feet
astern. -She had: suddenly gotie ahexd full speed to
avoid him. Ho'gs heshot past, the Frenchman alse
went away on his starbosrd beam. Hastily throwin,

o] gt 4
a Band chatge, which only just struck'the enemy’s |

stern, but luckily beoks the tiller, Griffithe went'on
‘to'the assistance of the pinnacé, which was now
Ininbering along aboat 20 yards on his port bow.
Ranging up alonigside he ook her in tow, and the
two made. for the ship, going about 12 knols. Mean-
wh]i}liihe enemy’s thlrgh guard-boat, which had been
i came up ca the port guarter, and be
fong Ihell_from s Hotohkiss gan with  wiid
she was armed. Thas pinnace’s’ gun had been dis-
mounted by the collision, and even if thig hiad not
been thie case, it would have been uscless, ag it did
‘not’ train abaft. the heam, but the second-chiss
torpedo boat responded with her 1 1. Nordenfali

gu'.%hé firis was not” very effective on_ either side, ag
‘there was 4 lampy gea on, which niade it extremely
difficult t0 make a hit. Our boats (especially the
pinnace) had the worst of it, as their vital parts
were more exposed to the fire ; the defonsive ar-
rangeients being more especially intended to pro-
tect the boat from fire from ahead. Op the other
Land, the volleye fired from the Nordenfelt were,
in the choppy state of the sea, more effective than $he
Hotohkias gun, for every time the sights sould be
broaght on, & volley of four shote were delivered,
while Hotehkisa only fired one shell at cack dis.
chazge. Rifles were freely used from all the boats,

but apparently with no resulis, the shields being
proof against the bullets.  Matters went on thus for
about a quarter of an hour, the Frenchman de-
clining to eome to close quarters with his two op-
ponents, but hanging about 50 o 60 yards on the
port quarter and trying to disable the engines by
his fire, when he hoped that some of his consorts
would come up and enable him to effect a edpture.
Affairs were in this state, whed suddenly wo more
torpedo boats appeared off the starboard bow and
steaming towards them, Willis hastily called cut
to Giriffithe, ** Hadn't you betier let me go, sir, snd
look oat for yourself?” .

To which Griffiths responded, “IT! khold on ag
long as I ean, bat if they try and ram, we'll do
better apart.”

The Nordenfelt g on board the torpedo hoat
had meanwhile been trained on one of the new
opponents, and the capiain of the gan, now in a
state of the wildest exeitement, fired his first volley
and shouted, ¢ Take that ye blackguard I

The resuls of the shock was to knock the fumnel
of the approaching beat over, but the resuit of the
expletive by the caplain of the gun was still more
satisfactory, for a voice immediately hailed, “‘Boat
shoy ! ““Hurrali” weas the instantaneous response
from every throat on board the two bhoats, and
Giriffiths, thinking the fables wers now furned,
alipped the pinnace’s painter, pub his helm * hard 4
starboard,” and fuimed rovmd st the French boat.

Tt was done without thought, his only idea being
0 turn on his epp t, but the French imme-
diately seized his advantage, and, slightly star-
bogrding hig hetm, ran right into him, striking on
the port’ quarter abowt Bft. from the sbern, and
cutting infc the boat,

to-hand fight followed, and it was bard o say who
wonld have had the best of i, when a new actor
appeared on the scene. This was one of our own
torpedo boats which had so unexpectedly appeared,
As Willis_came up with thém in the pinnace, he
hastily pointed cut what had happened ay far s he
knew, namely, that the Fremchman had rammed
our boat ; the lisutenant in charge jmmedintely
went to the rescue, and seeing a oliance at the
Frenchman, he wenb info him on the starbosrd
beaws, The blow was well aimed, for he struck
just st the bulkhead, separating the engine and
hoiler-room compartments, thus making a breach in
both. The eombatants mutually ceased, and the
Frenchmen, ab their boat going down, surren-
dered, The coxswain of the original torpedo boat,
see his own boat still afloat, jumped op board and
shouted to Griffiths, “ Come on, gir, quick, wa'ra all
Tight after all,” mesnwhile standing by to cast off
the Frenchman’s chain.

Griffiths had seen this at the same time, and
calling his men 4o follow, jomped on board again,
and shouted to the engineer to go down and atop
the engines. Mesnwhile, the Frenchman's engines
were effectually stopped by liis fires being put out
by the water. What was left of the erew jumped
on bonrd the two Fnglish boabs, and in two minutes
the other boat quistly went down stern first, She
settléd po graduaily that thers was very little com-
mébion and nene of the whirlpool effect caused when
a vessel sinks quickly. On examining our torpedo
boat it was found that the seéond conipartment
from aft was quite full of water, but beyond being
well down by the stern, she seédmsd butdittlo affectad

by if.
The boatsthen proceeded onward without further

The engines had not. been stopped in either boat,
tke consequence being that both commenced tiyn-
ing round, the Freuchman gradually swinging round
nearly parallel to the other boat, and in so doing
getting wedged in'the hole that she had made. All
on board the English boai were for a moment
stunaed by this unéxpected ooourrence; The cox-
swain of tie boat was'the fixst t0 recover, and seein,
bhe chain eshle of the Frenchman lying on the heaﬁ
sheets, he immedistely caught hold of it and took a

‘which was close to; then shouting to Griffiths,
“ Come along, sir, they've Timmed our boat, let us
take theirs,” he jumped on board the Frenchman
and rushed 2t the two men working the Hotchkiss
gun, both of whom having been imocked over by
the collision, had now bastily picked themsclves
up, and were endewvauring to get their gan o bear
on our boaf, Grifiths seized the ides instanily,
and at once jumped on board, followed by the rest
of the men, including the engineer, engine-room

artificer, and sioker, who had rushed from the
engine-room when theyhad felt the shock. A hand-

tim round the towing bollard of his own boat, -

molestation, the pinnace being taken in tow again
by one of the sound torpedo boats. Fig. 29 illug-
trates the latber part of this miniature fight.

Sach was the attack on the Toulon fleet, and X
need hardly say that, on the report being seni home,
Willis was immediately promoted; Griffiths was
also thanked, but he had made several errors in
judgment, as we have seen, 30 though his gallantry
was undoubted, i} was not considered desirable to
promote him just then.

You will remember that he wae unlueky in that
the Whilehead torpede fired by him had failed to
gooff. e never could explain the reason for this,
for the meun af the torpedo swore to everything
being correct, and #0 he could only conclnde that
by some means the torpedo had missed its mark,

It s0 happened that two of the torpedo men who
went away in this boat were siaticned to clean me,
and a few moinings sfter the occurrence I have
related, they were rubbing me down and polishing
me up; talliing meanwhile of their adventures.

¥ say, Bill,” said one, ‘T swore black and blue

| before the skippez that the pafety-pin ‘was out
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Fother night, because you did, but I have my daubts
d'you know.”

“ Well, Jack,” says Bill, “I know I -can trusb
you, and the more I comes to think over the
business, the more I concludes as it wasn's
You see I just never thought sbout it In
this carrage” (patting the one in which Y was) “ we
tokes the safety-pin_out affer the torpedo is in, bub
in them new-fangled things in the boat, you should
do it before it goes im, so I just clean forgob all
shout, jt.” i )

tWell of sourse yowll not say nothing about it
now,” said Jack, whose morals and grammar were
like those of his companion, none of the highest
ordet.

* No,” respended Bill, ““it 'wd do no ocme no
good, and wowld do Biil Styles” (himself) ‘“a good
deal of harm, 50 we'll just-clap a stopper on our
jaws about it,”

And so these two worthies let the matter rest;
they had had g very rough time of it the day before,
when Captain Tarr as usual held an inquest aver
the failure of the torpedo, bub both Lad lustily
sworn that it was all right, and no ene eould gainsay
them. Tn order that the readér may understand
how this ovcurred I must explain that the tubes
fitted to the new second-class torpedo boats ara not
lika the"carriages I have already degcribed, but are
tubes pure and sinple. The torpedo is placed in
them, and the back closed by an air-tight metal
door (see ¥ig, 30). Thers is no impulse tube,

FIC. 30

the torpedo fitting pretiy tightly in the tube,
and being blown oub of b by air sdmitted into
the rear part at a pressure of about 200 1h.
or 300ib. on the aquare inch, Tt will thus
be understood thet the torpedo once in the tube is
not readily gob at, and therefora the safety-pin in
the nose must be taken cut as the torpedo is entered
instead of waiting, as is the case with the cpen car-
riages, until it is actuslly in place for firving. Tt was
this new fitting that caused the failure of the torpedo
in question.
rec weeks elapsed after the events described
shove, and still there app to be no sign of
the French fleet coming oub to meet us, or in
any way moving from their position. They all,
ag far ss we conld tell, were quite ready to go to
pea, but then they had been zo ever since we had
first come thers, 50 that this was no eriterion. We
could do nothing, as they were snugly stowed away
under the batteriea, and the entrance was also
blocked with mines. However, if we, 2 aguadron
of eight ships, could keep a dozen or so of the
enemy in a state of Mmactivity, wo could not say that
wao were wasting our time, though it was uncorn-
monly tedions. We were soon to have a change
though it came about as follows
T think I have mentioned before that we always
had our torpede nets out abt night.  These nets, T
may say, were made of grummets of §-in. wire rope

- Fig. 33,
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(in"talking of wire rope the round of the rope is
always meant) joined together by smail steel rings
as shown in Figs. 31 to 33,

The neis are of 2 uniform depth of 15£h., and of
lengths varying from 40ft, to 807, according to
the positions they have tp occupy. They are sys-

pended st » distance of 20 ft. from theship’s side by
spars or iron booms especially fitted. The arrange-
ment of these booms varies in different ships, some
have ne regular spars (indeed, at the time I speak
of, none of the ships in the squadron had them), and
have to extemporise their cutriggera from the ship's
stores, others which have been regulasly fitted in
the dockyards, have wooden outriggers, whilst ther
are some made of iror. :

The best in my opinion is one that has been lately
tried by the Admiralty together with other patterns,
and consists of a pallows-shaped smgle iron, so
placed on the side thet when hanging freely it
would fake a position perpendieular te the ship’s
side. Yon see the great desideratum in these neta
and outriggers is, that they should be able to be
readily got into position on the shortest possible
notice, and also of course to be as light as is com-
patible with strength. The system of which T
spealc satisfies these requirements better than any
others T have heard of, a3 when not required for
use the ontriggers lie along the sides of the ship,
at such an amgle, that the nets which are kept
secured to the ends, will when brailed up, be out of
the watér. A powerful purchase fitted to the fore-
most of the outriggers, keeps these in poaition close
to the side.

When they are required for usge, this i eased
away, and the outriggers fall into their place per-
pendicular to the fore and aft line. The brails of
the nets being then let go, the neés are spread, and
other nets being lowered for the protection of the
bow and stern, the defence is complete. Az T have
said bafore, we bad pot these outriggers, and had to
use the top-gallent masts, jibboom, &c., for the
puarpose, the outriggers being pivotted just above
the main deck ports, and triced right up vertically
when not in use. It was very heavy work at first,
getting them in position, but practics, which per-
fects everything, soon emabled us to work very
smartly, .

Well, s I was saying, these nefs were always
got out when ws atopped for the might; up to the
present time they had not heem wanted, sa onr
enemy had never attacked us. Om the night of
which I speak we were hove to, the gaard-boats
being in shore of us as ususl, when about twelve
o'clock one of ther eame alongside with the indelli-
gence that there was a movement among the French
ships inside, and it was thought that the squadron
was putiing fo.sea, The sipnat to get up ateam full
speed ang close on the admiral, was immediaiely
made, for as a rule the fleet was extended in line,
and the fires were allowed to burn down a bit at
night. The object of the former arrangerent was
to reduce the chances of a torpede atieek from the
enemy’s boats, which weuld have more ¢hanee of
success were several ships huddled close together
than if they weie asparated, and also to guard the
harbour better.

Now, however, I suppose the admiral considered
that he must have the ships togsther in caae of
an achtion, but, at all events, they duly closed
in, and we formed two divisions in groups. No-
thing more oceurred £ill about three o’clock in
the morning, snd then the enemy's forpedo boats
retired, their place being taken by some four
or five corvettes protected with torpedo nets and
heavily armed with machine guns. Our guard-
hoats didn’t quite know what to make of this ma-
noeuvre, as the night being comparatively ¢lear, it
could be distinctly seer that these ships
were Eob supported by others, Soon the
corvettes opened a heavy machine gun fire
on the gusrd-beats, before which they pre-
dently retired. On came the corvettes
straight towards the fleet, our torpedo boats
retreating before them, and working off the
flanks 80 a8 not to mark the fire of the
ghips. The. corvettes atepdily approached
ill within 1000 yards of our squadromn.

The adwiral eould not make it out ; the
idea of o sguadron of eight irenclads being
bearded by four corvettes was foo prepos-
terous, 0 he waited to see what would
happen. Up they came to within 800 yards,
end they seemed to show signs of hesita-
tion.

Neoedless to say, all the ships were ab

uarters, the guns héing loaded with common shelt
%ttad with percussion fuzes. Having approached to
within a little under the 500 yards, the enemy
seemed o think better of it, and sltering courss
together, four points to starboard, they seemed to
hawe made ap thefr minds o aitack the exirome

ship of the port division, Sir Shorokem, who up
to this time had been gquite calm, now lost his
temper, and turning to Captain Tarr, he said,
¢ Now did you ever see such d—-—d impudence
Just let them have a broadside.” Then to the
flag leutenant, *Make the signal lo commence
firing,” .

MACGEORGES CLINOGRAPH, OR
BOBREHOLE TEST.
(Concludsd from. page 22.) -

Ir is perfectly natural for those who work dia-
mend drilis and have the ebarge of them, who never
see the course of the hole which they bors, heyond
the first few feet, whe look ab each length of
drillrod in its 10 ft. or 15 ft. of sturdy atiff-
ness a5 & thing which cannot berd ; it is perfoctly
natural for such men, intelligent, good workmen,
proud of their inatrument, which haa slways taken
graguitons credit for boring straight, and so rarely
has ity erooked path opened to the light of day—to
disbelieve in iofo that drills are hardly 20 It.
into the earth before they begin first by fractions,
then by inckes, then by feef, and at last by
fathoms; to stray away from the course they
should pursae. Buat i such men, inteiligent and
chservant as they are, once saw 500 ft. of awch drill-
rode jointed end to end and lying upon uneven
ground—+$o  which this great jointed wire wiil
readily adapt -itself, and sag and bend with easa
because of its great length and its mere inch-and-a-
helf of thickness—they would no longer -accept the
doctring of its infallibility as preached by dizmond
drill manufacturers. And if they were shown aacore.
of the finest steel knitting needies jointed end to
end, s being an implement of the same proportions
as a 300 ft. drill, tength for length and dismeter for
diameter, and therefore a perfect ministurs model
of their trusted drill, they would at once mee the
folly of expecting to bore even approximately
straight with mci a jool. The wonder would
be, not that drills showld err, but that they
should stray so Tittle as 75 ft, in a course of
600 ft., whick they have been proved fo do. It
is matural, also, that a drill operator shonld dislike
to hear of the peceadilloes and greater exrors of his
implement, affer having for so long a time believed

the simple and easily comprehensible stabement

that *‘it bores a straight hole.” The main virtue
of a prospecting or mining drill, which is simply an
earth-probe, is that the operator may khow what

ground he ia teating. His inability to bore straight

for long distances, however, mattars litile, if ha
ean gurvey hiz bore and become thoroughly ac-
quainted with its course. Boring is to a certain
extent random and tentative worlc before it is
done, but when done, it is of vital importance that
we should Imow exactly what hasbeen dons, or left
yet undone ; else fature work will be wasted. *
The hard ‘“casinig™ of a reef ar lode, for éxamples,
has been known to deflect a drill a0 that i was nok

pierced at all, thus giving rise to the impredsion .

that no reef or it existed ini that direction,

although subsequent oporstions have proved its -

presence,

The most obvious waste of work is where the
drill has paased through a lode or reef, and where a
drive-or a shaft, having been egevied on for some
scores or dome hundreds of feet in the-direction, or
rither the supposed direction of the borehole, fails
to come within aight or sound of it, and after pass-
ing far beyond where it should be found, snd
puttilg forth cross cuis to Entercept it, finally
obliges the prospectora to cut huge chambera, or
diverging galleries 30 ft. wide, as_was done in ong
ingtance in Stawell (Fig. 2, page 259 ante). Here
the borehole waa-scores of feet away from its proper
position, and the desired portion of it was at a
higher level than was sxpected, owing to the curva-
ture of the borehole having misled the wiriers not
only in direction buf in heighi.

Asceriained Deviations.—1i may ba of interest to
sdd that the legal manager of the Scotchman's
Tnited Mire kindly checked the figuras given
relative to Fig. 2, snd ascerfsined that ihey
are alitile underatated, so that the saving by firsh
testing that bore would have been more than 23001
The Board -of tha Oriental Company’s mine also
courteously gave accesy bo bhelt accounts, which
showed that after the test had been refused as ua-
necessary, and a drive made to the supposed place
of their borehote, 111 fi. more driving had o be
doneat a eost of 534%. Zs. 8d. before the bore was
found ; when discovered, it wes po less than

60 £, 9in. on$ of its proper cowrse fu & depth of
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THE AUTOBIOGRAPHY OF A WHITE-
BEEAD TORTPEDO.—No. X

Anpresr instant and the siillness of the night
was broken by the roar of the gunms, and the
hitherto clear view- we had had of everything was
effectaally clowded over by a thick smoke. The
¢ (Jegsie fire " wus immediately sounded, but in the
excitemend it was easier to give the order than to
get it carred out.  Guns were loaded and ready to
fire, and the No. 1's would fire thera, though there
was nothing to be fired as, consequently it was nearly
aminute before the firing ceased. T think I have

szid ‘that it was quite calm, and the smoke hing
about for 2 long time after this. Before it cleared
wway we heard one, two, three, four violent explo-
sions Tound us, one close alonpuide ounrselves, ac-
companied by a shock which made the ship shiver.
The teason of this was soon apparent, The French
torpedo boats had hung about behind the corvebtes,
and, taking advantage of the smoke, had made &
dagh in -amongst ms. Dear me! hoew ihe admiral
did swear. I could hear him plaisly, though T was
down on the main deck and he was njon the poop.
And as for Commoander Cursem, he came down
on the main deck roaring like a bull, and cursing
thé officers for not making the men cease firing st

once. Considering they had now ceased, it was a |

litttls late.in the day, and did more harm than good.
Up to the present the attack had been with White-
head torpedoes, and these, thanks fo our nets being
out, were harmless, but a more dangercus anta-
gowist now appeared. A frat-class torpedo hoat
was suddenly discovered not 80 yards off, rushing
directly atus armed with an outrigger torpedo.

One torpedo was rigged out, and the other was

helow, and into the neighbouring fiat, and the pro-
vision room whick was below it. The flat in question
was occupled with midshipmen’s chests, the mids
themselves sleeping in hammecks hung to the
beams overhead. The hammocks were moccupied
at the moment, everybody being on deck at
the guns. The noise of the explosion, the viclent
jarexperienced by everybedy on board, the breal-
ing in of the side, and then the violent rush
of water which entered into a jagged hole of over
3 ft. grestest diamoter, at the speed of fifieen
miles an bour (the hole was 10 ft. undor water), all

H Orop dechr H
tended to promote confusion, and there was natu-
rally an immediate rush to see what was wrong.
Omly for 2 minute, however, than the “Fs6ill” bugle
brought everybody up sharp, and the order was
briefly given for the after quarter to man their

pumps, and the remainder to get o their quarters.
Order was at once restored, and on the G being

evidently ready to follow its example. (See Fig. 34.)
Hand was the fost o see this from the conning
tower, as the boat was then steering directly towards
him.  With one bound he was off the bridge, with
another, ddéwn on the main deck, and ab the gun
immediately under the conning tower. *‘ Elevate!
Raise I he shoubed.

X mnst pause. for one ingtank to tell those of my
readers who may be nnaequainted with the faat,
that when the order *‘Cease firing” is given, the
guns are always reloaded and run cub ready for
firing again., Thas the gun in guestion was re-
Ipaded, axd had to be pointed. 1d guickly laid
it for the top of the iorpedo net, and shouted
tWell! Ready!” Ap imstant afterwards there
was a lound explosion alongside, followed by the
immediate discharge of the gun, anid thén screams,
yells, and execrations.

This is what had happened. Thé French tor-
pedo boat had come up; and striking her torpedo
against the met, had exploded it, intending thus
to blow the netting away, and then {o atiack the
ship ifeelf with her second torpedo, Mand had
foreseen ihis, and ithe moment the torpedo ex-
ploded, he fired. Atsuch close quarters a= this the
effect of the 10-in. shell (weight 400 1b.) was in-
stantaneous ; it struck the boat fair in the bows,
breaking in through the stem and then burst-
ing, shaitered the hull into atoms, and efectually
prevented the other torpedo from being exploded.
Another ship in the other division was attacked in
the same way, and the attacking boat actually got
away, seriously knocked about, i is true, but she
got away clear, and was towed ir by one of her com-
rades.  The ship strugk by her forpedo had a
narrow  escape ; she was hit right under the
quarter, just abafl the dounble botlom, and conse-
quently a cleen hole was made, there being no
armour or protection of any kind. The orders about
keeping the water-tight doors always closed at sea
wete very strict, but the door eonnecting the two
flats next o the after coe opened from the ward-
room into the neighbouring flat, where were several
of the nfficers” cabing, and this door was left open
for their convenience. The torpedo exploded and
made a hole just under onme of the officer’s
cabing inside the ward-room, and very svon the
water poured inte the ward-room, the store-room

sounded, the men at once moved smartly to their
stations. Mesnwhile the water-tight door was
being closed, or rather they were trymng to close it.

slide in grooves made above and below the door-
way, the grooves being slightly wedge-shaped so as
to be perfectly water-tight when the door is in its
place. The door itself is moved by a rack and
pinion. which is worked from the deck above. Con-
sequently to close the duor there is no necessity to
go down 1o the deck below. The handle is always
kept hanging clese handy to the pinion, so there

getting the door half closed it refused to ge any

jammed in the doorway. TInstant search was
neceysary ; the waber was already haifway up the

with & great velocity. Search must be made in-

three men, immediately jomped down, taking lan-
terns with them, for the usual lights had been ex-

way along by the hammicks overhead, soon disco-
vered that the door was wedged up with ward-room
chairs, which, floated by the water, had been dashed
inte the opening and then jammed there by the
closing door. There was nothing for it but o open
the door again and drag the chairs through. Aec-
cordingly the handle was once mora worked and the
door opened. 'This, however, had only the offect
of wedging the chairs in tighter. Matters were
becoming eritical, for it was extremely doubtful if
the ship could float with these two compartments
full. True the pumpn, both steam and hand, were
ab work, but they made little difference, and the
mogt that could be expected of them weuld be to
stave off the danger for ashort time. More men
now went down to the ward-room skylighis with
zopes attached, and after a time the chairs were
dragged out and the door shut. None too scen
either, for the provigion room was fnil, and anc-
ther ten minuies would have sufficed to have filled
the two compartments completely,

T i3 amal! wonder that, under the cirenmstances,
the attacking boat got away in safety.

This i one more example of the many accidents

that may result from water-tight doors, In almosh
every case of collision in which our men-of-war
have been concerned, the doors have been open,
and thns the water-4ight bullheads nre rendered
useless. There should be no doors 1o our water-
fight bulkheads. They are made, asa rule, simply
for convenience, and this convenience entails such
danger to the ship that it should not be consulted,
Now where was I before 1 wandered of on my
long dissertation ? The fleel had been attacked by
torpedo boata in the smoke, with the results I bave
shown.  And when the smoke had cleared away, the
corvettes were scen sbeaming away to the western
entrance of the harbour, followed by the now flying
sorpedo boats. COur boats were sent in pursnit, and
they caplured one that had been disabled. The
total loss then to the attacking party was two tor-
pedo hoats, snd probably some men wounded,
while two of our torpedo boats had been damaged
by the fire of the Hotchkiss guns on board the cor-
vettes and one ship had a hole mads in her, so that
she would have to go inte dock. Bad for us, you
see, but the mutter did not end there. Omn stand-
ing in as wsual the mext moming at daylight, we
found the harbour occupied only by the five cor-
vittes who had made the attack the night before.
The birds had flown ! the French fleet had gone!
1 leave you to imagine the chagrin of all oo finding
how we bad been befooled, while at the same time
10 one could help admiring the consnmmate way in
which the manceavre had been planned and carried
out. COne Englishman may be worth three French-
men, and indeed the authorities seem to think so
by the way they are allowing us to get behind in
ships and guns; but the Englishman in question
will require to keep his eyes open, and every sense
on the alert, or, as on the occasion just mentioned,
his three opponents will be ene too many for him.
‘With regard to the abtack just mentioned it will
be observed that not one of the Whitehead tor-
pedoes did any damage. There were, as far as we
hnew, seven fired, four had ezploded in the netting,
the others had ran their noses into the grummets
and stuck there until their engines stopped. When
ihis ogeurred the torpedo had worked “itself so far
into tho grummet that its own weight in the water
was not sufficient to make i fall out, though the
valves Lad been regulated for sinking.  This failure
of my kinsmen was of course due to the nets, and
there is ne doubt that the device is thoroughly effec-

I must again digress for a moment o explain that | fivein keeping us cut, but then in a fieet action you
the water-tight doors (see Fix. 35) were fitted to|cannot have these nefs out, singe éverything de-

pends on your ship's speed and handiness, and the
fact of a ship luinbering aleng surrounded by heavy
nettivg at once fives her as an easy victim to the
engmy's ram. At the best, this smrrounding ships
with nets is a clumsy contrivance, the whole sxrange-
ment is anwieldy, and, as I have said, effectually
puts 2 stop fe a ahip marcenvring at speed.  But it
certainly was effective in this instance, as far as the

was no-delay in {his case in applying it, but after | Whitehead torpedoss wers concerned, and doibt-

Jess as we get on we shall have things lighter and

further. It was evident that something had got|more easily managed. The first watch made was a

very crude affair, but now-a-days we see excellent
timepieces the size of a shilling. 8o it has beea

midshipmen’s chests and rushing through the door | with everything, and so doubtless it will be with

our torpedo defence. The introduction of machine

stantly ; one of the lieutenarts, followed by twa or zuns has been a great blow to forpedo attacks, in-

creasing the danger quite 90 per cent., but there ia
2o certainty about them. In a night sttack, and

tinguished by the concussion, and, making iheir | these attacks generally would be made at night, the

nachine gun, or any other gun, is at a great dis-
advantage, Fimt, becauseof the difficulty of seeing
the enemy. Becondly, because of the difficulty of
judging the distance when seen, Thirdly, bocaiise
of the impossibility of getting the sights accurately
omn, even if successfnl under the first two headings.

You mugt have some automatic and effectual
barrier which will stop Whiteheads, and I an
atbempt is made with an outrigger, some defence
will detain the boat that carries it under the imme-
diate fire of the gunsg, and thus reduce the chances
of success to a minimum. These requirements are,
a3 you have seen, partly filled by the nets, but their
use introduces a fresh eloment, namely, the partial
crippling of the vessel's manceuvring powers.

The ¢nemy having escaped, ib was no usge our
blockading the empty poré of Toulon any longer.
The next thing {0 be dene was to find out where
they had gone to. Weknew that Malta or Gibraltar
was threatened, and it seemed quite probable that
the portien of the fleet which had new eseaped us
would probably endeavour to effect & junction with
the remaining portion of the squadron, then cn the
African coast, and make an attermpt on one of these
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" places. Gibraliar, the admiral thought, was out of

the guestion. They could not hope to reduce that
plicde, exieph by slharving it out, and ong before
that was achisved, our syuadron -wonld have come
to the rescie. Much the same might be said of
Malta, though thie teduction of bhat fortross might
be'ai easier matier than that of Giliraltar. The
ides of their atéémpling an atéack at all on either
place, while our ~fleet Btill remained available,
seemed “very ridienlous, True they were mume-
rieally superior bo us, the economiical tendencies of
4 Tiberal Government had secured that, but still
this supériority was by no ‘means such as'to epable
them to makean attack on either of the placesabove
wentioned, in the presence of vur Aeet. “The portion
of the squadron which kad got out of Toulon was
far superior to ours, and the wonder was that they
did not attack s, Hand was strongly of opinion
that they would endeavonr to do this, and thought
that the atory about Malta 2nd Gibraltar was the
gremtest rubbish, However, something must be
dong, the eremy had d us to the eastward, and
there peemed Liftle doubt that if they did net mean
to attack us, they would be trying to effect a
junction with the others. Accordingly we went
away o the south-eastward, keeping well extended,
2088 to increase our chances of finding them. We
had two fast cruisers attackiad to the squadron, and
they ‘were perpetually scouring the neighbourhoad,
but no signs of the enemy were to be seen.  On the
fourth day, after leaving Toulon, we arrived at
Balta, ind there we Iearned thit the rémainder of
the sguadron was also on their way thither, the
Fz‘enigl fleet that they were watching havingaucceedad
in giving them the alip out of Algiers, in much the
Bame wayas our part had escaped from ns at Tonlon.

We had hardiy teken up our moorings in the
Grand Harbour when the other ships arrived. There
were ten of us, and we occupied the whole of the
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mooringe in the Grand Harbonr, consequently the
cther squadron had te get where they could. Some
took up the three mourings that ave in the “Bihi”
baj, while others anchored in the bay, and some went
round: to 8liema Cresk and Marsa‘Musceis, Thers
were bwenty four of them, including the despatch
veisels, thus making wibth usa total of thirty-four, not

inclading the merchant vessels, of which, a$ the time
Lspeak, thers happened to be more than usual in the
harbour. It will be seen, by consulting the attached’
chart (Fig, 36}, that we were pretty closely stowed.

As soom as the commander-in-chief had anchored,
the other sdmirals (thore were two in oursquadren

and four in the Mediterrancan) went on board to
report themelves, -as is customary. A couneil of war
was held, and the result was that orders were given
for coaling with all deapatch, as we were to proceed
+o sea again the next day.

Meanwhils four of the despateh veszels were sent
ont, as preventions against surprise, though it seemed
almost unnecessary, a3 the east end of Maltz and
the west end of Comina (a amall island to the west-
ward) ave in telephonic communication, and thus
embrace a vista of about forty miles. Valletta, as
my readers are aware, 18 about five miles from the
end of the island,

Meanwhile the coaling proceeded vigorously.
Malta is celebrated as being one of the best coal-
ing stations in the world, and as a rule 80 tons of
coal gan be got on board in the hour, But a large
squadren like ours severely tared the resources
of the place, and the mte of coaling was, to say the
least, of it, slow. The ship’s launches were hoisted
out and used as coal barges, and the men worked
right willingly, but at sunset that night the coaling
was not nearly half throngh, and it seemed certain
it could not be dome by the morning. Wein the
Channel Squadron had secared the barges, &,
bafore the others came in, and were complets
zboui. 10 o’clock thet night. Bui we were zight
inside the other ships, which effectually blocked up
the entrance te the harbour.

LITERATURE.

Practical Physics. By R. T, Grazereoox, MLA., F.R.8,,
and W. N, Snaw, M.A., Demonstraters at the Caven-
dish Taheratory, Cambridge. London: Longmans,
Green, and Co. 1885, .

TrE work trests physies from s different atand-

point from thaé usnally assumed in fext-books, It

supposes the student to be placed in a well-equipped
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highest possible impertance 0 the research—for,
just as a galvanometer needle, heavy in itsclf, and
involving considerabls friction in “jts method of
suspension, is unable to respond to certain currents
of electricity transmitted through ita coils, indica-
ting an absence of current, when, in reality compara-
tively strong currents are fowing around it, so it is
equally clear that in the use of the apparatus which
we have been describing, all the phenomena cxhi-
bited are rediesd in their significance by disturbing
and retarding influences, and many phencmena,
slightly mote delicate but equally important, must
be lost albogether to demonstration. Thus Electric
Seience, sz well in her instrumental defects as in
her phenomana, finds her hydrodyeamic snalogue
in the .researches of Professor Bjerknes and kis
501,
(T'o be continued.)

THE AUTOBIOGRAPHY OF A WHITE
HEAD TORPEDO.—No. XL,

AT sunset that night the signal was wade from
the palace signal station ; ““Only four corvettes in
aight” (being those that had been sent out as
pickets).

The coaling proceeded merrily, the officers of
those ships which had completed their coaling wera
allowed to go ashore for an hour or two, and every-
thing seemed very satisfactory. A# twelve o'clock
rockety were seen from the eastward, followed hy
two or three guns. Signalmen had been sent up to
the palace signel sation, 20 a8 to communicate with
the corvettes in case of need, and now acon the
signal was made to them from the eastormost
corvette and wepested at onee to the admiral,
¢ Enemy in sight cloge $0.” Almost immediately
after the signal was reported, the corvette ram in
and reported thai the French were close behind
them, coming up from the eastward.

The forts of course were prepared for attack, and
now immediately the guns were manned, and pre.
parations were made to resist the attack should the
Tleet get near emough. The fires of the ships had
been banked, but now the signal was made to pet,
up steam full gpeed again sud prepare for action,

Steam was not yet ready in all the ships, and
we were awaiting the nexi aignal, when we heard
the eastermost forts open fire, and & very short time
afterwards a heavy broadside replied. Another and
another followed ; and then the projectiles bazan 6
fall among the shipping. It was certainly the most
ridieulons sight any one can imagine ; thirty-four
English ships like sheep in 3 fold packed together
in Malta harbour, while the whole French squadron
ateamed past in aingle column, line ahesd at a
distance of certainly not more than 800 yards, out-
side the forts, and, ﬁrinﬁlelect.ric broadsides as they
passed. The forts defending theentronce, at the time
I spenk of, and which can be seen on the chart,
were neither so numercus nor se beavily armed ag
they are now, wher we have100-fonguns in3t. Elmo
and 38-ton guns in Riscasoh and Tione. The ma-
joriky of the guns mounted there were the old
10 in. smooth bore coverted guns”with a sprinkling
of 8 in. M.L.R. gons, and two 10 in. ML R,
guns which, if ¥ remember rightly, were at Riscasoli.

The forts inside were armed with B4-pormders
and 7 in, MLR. guns, and are intended morg
especially %o command the harbour. Hence they
were of 1ittle use-on the present oceasion, You can
imagine our feelings in the Foarnought, stuck right
away inside the Grand Harhour, with half » dozen
ships betweenr us and the enemy, so that we could
neither get out nor reply to their fire. T had heard
some bad language when the fleet gob away from
Foulon, bué the lan, now was ben times as
strong. The abuse that the old admiral got heaped
upon his devoied head was something wonderful,
“‘ The idea of allowing us to be caught here like rats
in & trap, with (like them) nething $o do but squeak ;
Lie wag an okl idict.and only fit 6 be pole-ax&.” Tt
never atruck any of those who gave vent to these
hard agyings, that a suspicion of a thing like this
oceurring had never for a mement flashed across their
own zninds until it had actually ceeured. Ah me !
how easy it is to see danger when once you are in it,
but how very difficult to foresee what friais or dift-
culties the next turn of the wheel of fortune may
bring npon us,

The French leader having passed along the
torts and got well beyond them, made the signal
to alter course in succession sixteen peints, so
arranging his fime, thut having steamod back well
cutside his attacking ships, he was veady to follewon

again in the wake of the rear ships. Thus a con-
tiagous firs was poured into the devoted forts and
the shipping beyond thew, while fresh assailants
were continually coming on.  Some $wo of three of
our outermost ships mansged to get their broadside
to hear, sod responded to the fire, but all the other
shipswere bundled together, and were getting struck
right and left, by the enemy’s projestiles. It istrue
that these did not do vital demage, we were too far
off for that, but several guns were dismounted, and
our upper works knocked about, men killed, and so
on ; the most galling part of it was that only a few
ships could respond to the fire, Meanwhila the
render asks, what was the admiral doing? Surely
ke did not mean to stop there all night, and let this
g0 on until the French had reduced the forts to a
luinp of stones and smashed up the fleet.

Oh, no ; he had made up his mind at once that
he must take the fleet out to meei them, though he
fully recognised the great disedvantages uwnder
which he must labour, for as our ships were placed,
i was impossible to set the fleet out at once in its
proper formation, and of course this necessitated
making the aclion simply a disorganised melde,
each ship eoming into action a3 best she could and
fighting hand to hand regardless of any formation.
The enemy wers mumerically stronger than we
wore, and of eourse » haad-to-hand fight like this
would give them a great advaniage ; besides, tha
first ships that went out wonld have to contend
with fearful odds, AL this was fully appreciated,
and, while reprozohing himself for having thus been
caught, he resolved that the atfack muat be thus
made, and that ke himself would lead it. He could
nob move, however, 4ill steam was up, and another
twenty minutes, ot least, was requisite for this. It
was very unfortunate that the ships which were the |
most backward in this way were the outside ones,
but patience is a virtue, and it was pecessary to
practise that virtue now. Desides, sven if gome of
the shipe could have got out, it would have done no
good, simply enabling the enemy to mass their
whole squadron on the few, and so destroy us
piecemoal, Meanwhile the admiral was not idle,
but collecting » dozen DMaltese boats, he sent
off orders to the different ships telling what was to
be done. Briefly, these orders were, that when the
signal was made to weigh, the ships were to slip,
follow the admiral out in the order in which they
happened to be anchored, and then engage as the
apportunity occurred, ”

To return to my own ship. The moment that
Hand heard that the French fleet were signalled
he had caused the torpedoss so be charged and
hoisted into our pecond-class torpedo hoat, which
fad been hoisted out so 29 to be out of the way of
the coaling, and as soon. as the firing commenced
ke asked permissfon to his luck with the
enemy’s fleet  The admiml would have again
refused, but the gallant fellow was so cager and
enthusinstic that he gave in, and away went Hand
in the torpede boat, I{e had no preconceived plan,
for a wonder, but worked his way out under the
higk rocks on the lefh of the Grind Harhour,
Having got as far as Point St. Elmo, and seeing’
the fleet steaming past, he thought this too good an
opportunity to be missed, for here was a whole fleet,
unprotected by nets, so that they miight not be ham-
pered in manceuvring, and steaming steadily past in
line. Surely something could be done now with his
petweapon. Thers was very little chance of doneeal-
ment, as, though the night was dark enough, the
continuai fashes from the guns made it quite light,
though at the same time the smoke from these same
guns helped to increase the obscurity. The breeze
waa from the north-east and ao blew the smoke down:
from the French fleet on top of the forts, and over
the harbour, giving them a decided advantage.
Hand might have fired his torpedoes from where he
was with comparative safety, and a very fair chance
of suceess, for the enemy were only 800 yards off,
and there was & constant stream of them rurcming
up and down, so that the odds were much in
favour of his hifting something, even if he fired
ab random. He wes not at all fond of leaving things
to chance though, and though he well lmew that he
would be running a risk from the stray fire of both
fleets as well as the forts, he determined to run out
towards the enemy and trust to the projectiles going
over him, I'm not certain whether I told you that I
was pway in the boat with Hand all this time ; you
see I waa all ready and handy on the main deck ;
they had charged me with air end whipped me into
the boat, so here T was, bound $o go at last, and

T nerved myself to meet iy fate, like a true White-

head should do ; of course it is of no wse firing &
‘Whitekead torpedo direct at an object woving
through the water, for by the e the torpedo geta
to where the object was when it {the torpedo),
started, the latter has moved away, Henve the
speed of the torpedo and of the object must be
taken info consideration when aiming, and for this
purposs an instrument ealled a “* torpedo director ™
is used. The instrument now in nse is somewhat as
follows :—(see Fig, 37), A B is a director carrying

sights at A and B. B O is graduated in knote and
pivots at B, while B E, which is also graduated in
kmots, is clamped ab D to the apeed har (B ¢, and
at B to the direction bar. The graduated vircle .
serves as a guide for the position of either the speed
of torpedo or-the direction bar. .

‘An explanation of the méthod of using it will ke
best un?;rst,aod from the manner in which it was ad-
justed on the occasion. of which T am going to speak,
when Hand judging that the enemy were going
8 knots, while the speed of the torpedo he put down
at 20, The m;}f fired right ahead and our head
was pointing directly at the eramy perpendicular to
the directior in whick they we{eps&eariugl The
speed of the torpedo bar then, which is always
parallel to the direction in which the torpedo goes,
was clamped right ahead, while the speed of ship
bar D E was clamped at D at the mark 20 placed aé |
right angles to it, and then the direction bar A B
clamped to the 8'mark, Then on looking along the
sights B A, when the ship to be firad 4% came on in
a line with them, the torpedo must be fired, for the
torpedo leaving in the direction B ¢, and the enemy
coming along paraliel to I E, it follows by similar
triangles that the two would meet. C

toSO ii;,i turned ouf, gn azriving within 300 yards we
stopped, and the sights éoming on the pors torpedo
was fired at a French ironclad. We,haldfo no ﬁorpaiex-
fired this torpedo than a storm of Hobchkiss shell
falling reund us apprised us of the fact that we
were discovered. Toolate tosaye the ship though, for
thirky seconds afterwards, a loud explosion told- °
that hl\:h ghot had t{:a.ken effect. ¥We had'no time fo
watch the result, for Hand was again preparing to
discharge the other torpedo, which ygu knowgwas
your humble servanbt, ~The ships weré one cable
apart, therefore in about one quarter of a ‘minute
more the sights must come on. Ok, how long that
quarter of amminute seemed ! Every socond appesred -
a minute to my- excited imagination, and I thought
the time for action would ‘mever cime. It beeame
evident too that the next ship; that'is the.one ah
which we were going to fire, ‘had also discovered us
and had sesn the torpedo fired ab her rext shead,
and preparations being made fo give her the same
compliment, for 2 hail of akell now came from her
maching gung, threatening us with instantaneons
death. s Ten, elever, twelve, thirteen, fourteen,
fifteen, then the order * Fire,” and I experienced the
feeling as of being liftad up by the wind (it.was an
air gon you know) and thrown into the water, and
then I was wending-my way under water to destruc-
tion.

T wag beginning to think that T could not be ey
far off the enemy, and expecting in & short time to
come into collision, when I saw adark mass on my
starboard bow, looming like a huge precipice and
rising perpendicularly in the water. ~“Missed by
jingo,” T exelaimed to myself, whilsh & so#t of re-
prieved feeling creph over me.

I wasrather premature, though, i my expression,
for the next moment as ¥ glanced past the ram, ),
found that T had not guite cleared, for T received a
violent blow on the screws. This had the effect of
bringing the engines to a standstill 2t once, for as
you know the two serews work in opposite direc-
tions, and the foremost one being bent by the blow,
they immediately locked ome another, and so

brought up the engines. The result was that ina
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few inutes I rose to'the surface and was thus
enabled to have a clear view of what waa going on.
My counter had been adjnated %o its extreme Hmit,
and the sinking valve also set 30 as to sink me on
arriving at the limit of my run, butnow as the
zcrew shafts conld not revolve, the counter eounld
not work, and consequently neither the wedge was
put back nor could the sinking valve come iuto play.
Therefore I rose as I have said to the suxface.

Before going on to describe the action I may as
well explain how it wasthat I missed my ship.
She seeing the torpedo fired at her ‘‘next ahead™
(that is the ship ¢lose in fronbt of her), and that
another wasready, immediately put her helm hard a
starboard (thus turmning to port towards the torpedo
hoat), and went astern full speed. The helm of
course was soon pet over, but the sudden reversal
of the engines wad no such easy matter. Thus it
happened that, ab the time Iwas fired she was actually
turning towards us and the engines just beginning
to go astern, The accompanying diagram dvawn to
seale will show this.

A B C represents the director.in the boat, 8 the
position of the ship at the moment of firing, the
sights being then on with her mainmast. The main-

Driginal Gourse

Fig.38

800 yards

I
o~

mast then passed fvom B to 87 while I was travel-
ling to A', so that T just shaved the ram and came
4o grief. - If ahe had gone on at her normal zpeed,
the mainmast and I would have arrived at AU at
thesipia Hme, A

Now for the others. Hand as soon as he had
fired me, went off, and in spite of the boat being
struck in several places, got back safe on beard the
ship just as she was meaming out. I have no in-
tention of describing the ballle that followed in
detail. Frein my position in the water I obtained
a limited view of the preliminary proceedings, but
the after events have been described by various
historians, and as T know of nothing particular hav-
ing ocenrred that weuld be ingbmetive with re-
ferémce to the special subject with which T axi deal-
ing, namely, torpedoes, I will not attempt to enter
into it. T wmuy say that L afterwards heard many
acoounts of the fight, and they all differed materially.
I can quito understand this, as though people can
tell pretty well what is going on in their immediate
neighbourhood, it is st impoasible fo get the
different stovies accurately pieced together,

What happened ab first was this,

The admiral of our squadron led the way out,
and was followed in succession by the ships as they
happened to be anchored, and at the same time as
he started out of Bighi Bay the leading ship of
those who were in Marsa Museeit Harbour alsa
came out, followed by the other ships in'there.

The splendid crganisation of the French fleet
was however equal to the oocasion, and as our lead-
ing ship came out making direct for the centre of the
enemy’s line, the ship for whom she made put her
helm to port and stood out to ses to the north-east.
The ships to the eastward of her followed religiously
in her wake, while those to the westward followed
their *‘next aheader” as before. These in their
turn moved.off in the north-east on the advance of
the shipa from Marea Musceit Harbour, and thosa
fo the wesiward did the ssme., Thua they had
three lines between which the two of ours would
have been had the leading ships stood straight ous.
Our adwiral, however, didn’t do as it was appesed

he would, and lead cub his flees in two Jines, but
seeing a good chance of ramming = ship belonging to
the eastermost line (see diagram) he took it, and
rammed her. Her next astern endeavoured to do
the same by lim, and partially succeeded, but the
second of our ships coming up, the Frenchman fell
 victim to her, The ship wihn hed been struek by
Hond’s first torpedo was Iying elose about there in
a helpless and water-logged conditicn, for the
torpedo had struck wnder the boilers, effectually
pubting out her fires, and flooding that and the
engine-room compartment.  There was thus a knot
of five ships, more or less, in a lump, and these
formed & nuclens, for the ships on both sides as
they ceme along tried to ram some of those who
appeared likely to fall vietims, and the pile thus in-
creased, The two outer divisions of the French
squadron, seeing what an unespected turn things

taken, were nonplussed. Evidently areange-
ments had been made for most eventualities, but
here was one which appeared not to huve been fore-
agen, or at all eventn, not expected, Where were
all the arguments of tacticians now in favour of
this and fhat system of stteck or method of forma-
tion? Literally nowhere. The French Admiral
was somewhere in the middle of his squadron, but
even if his ready brain coald have devised a
manceuvre, -the difficulty of transmitting siguals
(owing to -smoke, &c.) Was so greal that nothing
could have been done inime, Under these circum-
stances some of the ships stood on, whilst others
turned to go to the assistance of those of their
friends who were in the melde, and who, it was
evident, must soon be overpowered by numbers.
H ig needless to sey that in a very short time eon-
fusion became paramount, and soon the action be-
eame like those of olden days, u series of hand-to-
hand fights. |

Tacticians, delivering their views at_the Royal
TUnited Service Instibute and elsewhere, had told us
that boarding was a thing of the past. ' Bless you,
we'd never ¢ome to close quarbers now. Couldw’t
do it, sir! Look you'! Torpedoes, machine guni,
and all that—bthe 1dea was absurd. Tt was all very
well in olden titnes, when you eould carry the shot
for your broadside in your pocket, tut naw, sir,
manceuvring is the thing—ram, gun, and forpedo;
nothing so absolete as pistols, cutlasses, and board-
ing pikes !”

Alas for theory! Mere were the first two
squadrons that had met since the Intreduction of
steam and armour had changed the face of every-
thing. The ships, the finest of the two countries
who justly boasted of being the greatest mnaval
powers in the world. The officers, men who had
studied tactics and argued the pros and cons of
every system of attack ; and what did we see?

Hammer and tongs, pure and simple | That was
all. ‘True, torpedoes were fired, and machine guns
did their deadly work, and several very clever
manceuvres were executed by single ships ; but, as
for amy great design being carried out by the
‘opposing squadrens, there was none of it, The
design, if any, melted into thin air with the smoke
‘of the gnns,

Well, T cannot give any botter description of the
fight than the above ; suffice it to say, that after
this had gone on up to twelve o’elock noon the next,
day, there appeared to be very little of either
ammunition or energy left oo board either fleet;
and they gradeally drew asunder, each tuking the
prizes they had eaptured. Those taken by our
squadron were immediately sent into harbour, and
supplies of ammunition were sent out to the fleet.

CABLE TRAMWATYS.
By J. Bucenarr-Samry.
{Conéinued “rom page 310:)

Taz Union, Presidio, and Ferries Cable Tram-
way is the mext cable traction acheme I San
Francisco-to elaim our brief sttention.

This lice consisés of about 10,500 f. of double
track (zbout two miles long), constzucted toa gauge
of 5 ft., and the section of the route along which
this line is laid is represented in-longitudinal sec-
tion at Fig. 42. Upon reference to this figure, it
will be at once seen that the grades upon this
tramway are extremely severe, and, ay previously
mentioned, the line affords & capital illustration of
the capabilities of the system in question, this being
$he steapest tramway (proper) ever successfully eon-
strueted and operated.

The steepest gradients upen this line, which

occur about Polk and Larkin-streets, vary from
about 1 in 4} to 1 in 5. The engice-house, car
depdt, and offices are situated at the anmmit of a
hill bebween Leavenworthand Hyde-streets, or about
midway between the termini, as shown in the section
above referred to.

The permanent way snd jube are substantially
coustructed, the iatter being formed with casi-iron
frames, connected with rolled channel irons, whilat
the continuity is obtained by the employment of a
sheet-iron tubnlar casing,  The construction and
equipment of this line beara yenerally o very closa
resemblance to those already described in previous
articles, and therefore we shall only devote a very
brief notice to it.

About 2600 {t. from the eastern terminus there
exists a curved portion of way (ab the intersection
of two streets), where the cable is snitably deflected
by two horizontel pulleys 8 fi. in diameter. Here
the operators upon the appreaching cars have to
release the cable, and travel round the curved por-
tion of lne by momentum and gravitation ; the
site of the deflection being situatedin a depression,
it is conveniently losated for such auxiiary wethod
of locomotion. After passing this curve the apera-
tors upon the cars refake the cable on the opposite
sides, TThere it nothing particularly advaatageous
or Instructive in this method of working or ranning
over curved portions of Hee, and such practice would
unquestionably not be aflowed in this country.

The gripping appsistus nsed is exactly simiar to
that already described upon the Clay-street line,
although scmewhat mare heavily constructed o suit
the reiling stock. The dummies and cars weigh
alike 4000 Ib. They run at abont five minufe
inbervals, thus making sbout 220 irips per day of
nineteen working hours, the service being per-
formed by twelve cars of each kind,

Two crucible sieel wire cables are used to work
this system, the one 10,500 f5. and theother 11,0005,
long, both being alike 8 in. in circumference;
tiie speed at which they aze driven averages abont
600 ft. per minute. The buuling engines are of the
ordinary horizontal type, with suitable valve goar,
such as previously described in eonnection with
other lines, their cylinders being abont 18 in. in
diameter by 36 in. stroke, and working to a piston
speed of about S50 ft. per minute, Steam is sup-
plied to these engimes by three multitubular
boilers, 16 ft. long by 4 ft. 6 in. in diameter. The
average working pressure is about 80 Ib. to the
square inch, and it has been found that upwsards
of fifty per cent. of such pressure is necessary to set
‘the machinery and cables In metion, without any
cars. This is much in excess of the previous ex-
amples mentioned, and {s mainly due {0 the ex-
tremely hesvy gradients upon the line. The driving
mobion s transmitied frorm the crankshaft of either
engine to the drams or pulleys througk the inter-
wention of leather belting, in practically a similar
manner to the rope-belting used in the Gesry-strect
engine-room, bul with less advantage as regards
silence in working. The driving drums used for
hanling the cables are provided with gripping
peripheries, as employed pen tho Clay-street line.
‘These droms are fixed upon a countershaft, which
also hzs keyed mpon it o large driving pulley, 25 .
in diameter, and around which a colossal ieather
belt (2 ft, 6 in. broad), passes from the driving.
pulley (8 ft. in diameter), fixed upon the prime
motion shaft ag before mentioned. This being a
comparatively recent line, little reliable information
can be given regarding the average lives of the
cablés empleyed, but it may be mentioned that one
lagted about eighteen months, which should be re-
gardéd as & most satisfactory performance, con-
sidering the heavy loads upen the rope. From the
nature of the heavy pradients upon the various
cable ‘Ines in San Franciseco, some questions
naturglly arise as to the safety of stopping ears upon
such ateep declivities, when the calles are released?
It should, therefore, be made clear that the cars
are never released from the cahle, nor stopped
upon. such gradients as those ailuded to above.
The atoppages always tzke place at level crossings,
which ceeur ab about every 412 ft. (or *block”)
aleng the line, as represented in the diagram at
Fig. 45, !

in this figure, A indieates the manner in which
the transverse streets inberseet the cable lines with
level erossings, upon which the cars are stopped to
pick up and set dowr passengers, and B represents
the angular relation that the route of these lines
bears to suck intersecting thoroughfares. Ttis at

these angular changes upon the cable lines that the
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AUTOBIOGRAPHY OF A WHITE-
HEAD TORPEDO.—Ne, XI1

TrE guns on the forts up to this time -had not
been able to do much, friends and focs being so
mized up; though they cctasionaily managed to geb
in a round at a stray ship, but as soon as the fieets
separated they commenced to make themselves
hesrd again, Only for. s very short sime though,
for the epemy scom.'got out of Tange. 1 must
refer you to. histories of the battle for the amount
of tosa sustained, forT have heard so mauy different
versions that 1 don’t guite know which to rely
ppon. ©One English paper said we had lost ten
ships, and the enemy thirty ; snother put it down
as n and twenty respectively, while socmehow
‘the French papers changed the numbers, and made
out that they were the victors,

Curious! I have always been taught to believe
that whatever the papers say must be trae, English
papers at all events, yeb none of our papers gave
the same numbers, and- thé French differed en-
tirely, However, that has riothing to do with the
question ; what T do know in {hat the remainder of
our fleet having had & cettirin, amonnt of ammuni-

THE

" tior put on Board, went out that night and tried to

grownding on the rocks off Fort Ricasoli

rensw the action, and found ghe enemy gone. They
chised them some wa.y,-frickj.ng up- five disabled
ships which had o be left by the enemiy, and
finadly lost themn n Téulon sagnin, ¥t certainly
peemed as if we had the best of .it, though I den't
know how mattérs would have turned ouf if Malia
had mot been ‘close ab hand with snpplies. The
poor old Fearnought was not cme of those that
went in gearch of the engmy-—8he~had beenr
fertibly knocked abious in the stragple, cme of

~my-foreign brethiren having ‘exploded in her fore-

‘most, compartment; early in the sction, and whe
having shortly afterwards rammed a French iron-
clad, ‘had.very little bow left to speak of, but

_ruther prosented the appearance about the bows of

a Thames mud barge. i
Captain ‘Tarr' hid béen badly wounded early in
the fight, and Wik gent to. hospital immediately the
ships came ini. Commander Cursem snd the first
lientenant had been killed, and Hand was now in
gommand, having fought the ship throusgh the
Tatter parb of the action, -of ¢ourse under the
admiral, who was safe and scund.
. Tthink Tiow that it is guite time that I told you
apmething about myself, If you rdmember, T was
Teft hoss de combat by tiy serews striking an enemy's

tam, and that T floated to the surface, whence 1 was | real
& gpectator of the action. The breeze was blowing |
" gently from the north-east, @nd as I was only dbout

8O0 yards from the shore ' when I was stopped,
about eight o’clock in the morning I found r:l[lyse]f
ma;
niention again that the screws having got sudden].]yr
locked, hore-was I al? prepared forastion, air turned
into the engines, which were, however, prevented
from moving by the lockbd screws, pistol cocked
2nd safety wedge out. Every moment I was afraid
that some rock would atrikke my nese or whisker
snd set meoff  The anxiety I suffered doring thet
time was awfil, and if it was in the nsture of
torpedoes to have bair, I'm sure ming would have
‘been white as snow. My nsnal good luck followed
ms through, and I got wedged in between two rocks
with my tail towards the ahore, and the wind fall-
ing, there Iremained sniugly enough tiil the foliow-
ing morning. About six a.M., two of the soldiers
stationed in Ricasoli came to bathe, and one of
them soon digcovered me, e came 2nd handled
me to see what I was, and I was ina great fright
that he would by mistake press my nose or whisker,
but laekily he kepl; al the tailend, and after examic-
ing me for some time shouted to his companion :
¢ Look ’ere, Roberts, blessed if iver T nes a turn-
out lika this afore. Ii'sasort of a iron fish. Some-

think belongin’ to them Frenchers I think”

His companion immediately eame running up,
and &t a glance recognised what T was, It appears
that he wnas a sergeant in the Royal Engineers, and
belonged to a detachment told off for torpedo work,
znd who under suitable officers had charge of the
torpedo defence of the island. There are no White-
heads in the train, bat he bad seer one or two, and
recognited me at once. He had ovidently been
imbued with a deep sense of our dangerous pro-
chv_lﬁ.eg, for he at once drew his companion sway,
saying in broad Scotch, ** Coom away, mon, yo'll no
ken when it may be breakin’ ep. We'll gang aboord
yon ship, and let un know she’s here.” So saying
he and his companion cleared out, and T was left

alone for an hour or move. Then Iheard footsteps
approaching, and the familiar voice of Hand once
more fell joyously on my ear. Ilkmew then that
T was saved. The Fearnought was anchored in
Bighi Bay, and being the flagship, the sergeant had
gone on board, and reported finding me. Hand,
combining 25 he did on himeelf the functivns of
captain, comi , gunnery lieut ite tor-
pedo lientenant, came on ghore as scon 2 he could
get away. He recognised me ab once, for my
mumber was stamped all over me, and saw 8t 2
glance what had ocourred.

¢ Well, old fellow,” he soliloguised, ** you are 2
wonder of the deep; I guess wo'll keep you for
exercise for the future, for you never get Jost.”

S saying he pusked in the safety wedge, un-
serewed the striler, closed the alr valve, and E was

de.

# Just keep a look-out on if for half an hour,” ssid
ha to the sergeant,** and T'll send & boat round for it.
And here's something for you for your pains,” and
I heard the chink of money.

Away he went, and an hour sfterwards T -was
safe on board the old ship again with my head off,
and my body stowed away in the torpedo room.

Poor Captain Tarr was Do longer -available to
hold an inquest on e, and Hand on seeing the
siate of my serews, and having observed the evelu-

tion of the Frenchinan had little difficulty in guews-

ing how the nccident had happened. On examina-
tion 3t was found that ‘the only damage done to me
was that the serew shalt was bent and the serews
more or less Gemaged. These defects were easily
repaired at the dockyard, and I zoon returned to
my old pesition on the main deck,

‘Al this time ws remained at Malts, being patched
up-as well as the resources of the dockyard would
permié. Hand wasp ted ab onee to ander’
rank, his commission being aniedated to the date
of the Toalon aftack, and he was further promised
promotion to post rank as scon as he had served
the necessary time {two years) to qualify him for
that position. Never did a man beiter desarve his
promotion in 1y opinion and in that of kis brother
officers, with whom he was & great favourite. He
remained as commander of the Fearnought, and
Captain Tarr coming out of hospital soon affer-
wards, things resumed much of the old swing,
1 miszed poor Commander Cursem’s loud voics for
many o long day and grieved sincerely for his loss,
for though in times of peace he ran down the
gunnery and ‘torpede work, yet when it came to
work he was always ready to give them their
‘proper place.

Shortly after this peace was proclaimed, and we
were ordered home and paid off, so once mors I re-
turned to my old place in the dockyard store.

One day T was surprised and delighted at seeing
Hand enser the store. He had a great affection for
me, and 88 soon a8 he camé in asked to be shown
where I waa.

¢ Ah, old fellow,” said he, pafting me on the
back in his old friendly way, ““and how are you
getting on after all your adventures ¥ Then turn-
ing to Mellor, who was in the store, he said, *If
that fellow could speak,” pointing to me, ‘‘he
could tell you some fine tales. Next time ¥ po to
sea you must let me have him, for I think he

)

L brings me luck,”

This speech set me thinking, and after deliberat~
ing on the matter for some time, I determined that
it waa my duty in the interest of my kind to lay
before the public all thet I could tell them on the
aubjeet. To this end T devoted myself while in
store to preparing the history of the adventures
which I now lay before the reader. My fale is
done. X6 may be that fresh adventures are yet in
stors for me, but ever if this is the case it hardly
secms probahle that ¥ should be once more spared
to tell the tale, so, feeling as I do, that there is
much here thet may interest and instruct, T venturs
to beg of my readers a kind criticism of ‘' The
Adventures of a Whitehead Torpedo.”

Cloncropaed REMARES. .

After Bnishing the story of my adveniures it
accurred to me that the work might be rendered
gtill move useful if I appended to it a few remarks
on the points that appear to me to deserve special
attention. -

The one point % which have endeavoured fo
give special prominence is the absolube necessity
in £l torpedo work of giving due abfention to the
minutest details, Xf all ofticers in charge of torpedoes
would follew the example of Captain Tarr, and

when a mistake was made spere no pains fo get b
the why and the wherefore of ify ihere would be
very fow of the failures of which we are conatantly
reading. 1 know—nene better—the difficnlties
that envelop the proper management of wy species,
snd that, o a certain exteut, nobody can be blamed
for some of our wrong doings, bub then there are
others which might be easily avoided were the men
thoroughly instructed and trained, Ttisnot enough
that they should be teught how to handle us when
everything goes smoothly. Advantage should be
taken of every mishap that occurs (and goodness
knows there are plenty of them) to teach a lesson
and show how serious the consequences may be of
the slightest inattention.

Tustead of this, it now often occurs that where
anything goes wrong in instrueting or exercising,
the mistake is put right by the officers or attificers
in charge of the torpedo, and very little is said on
the master to the crew who were employed working
it. Take, for instance, the occagion of my being
lost at Oyprus, If Eves, instead of trying to Tun
me-again when he saw fthat something was wrong,
had only hoisted me on hoard and examined me
thoroughly, that accident might have been avoided,
and 2 valuable addition made to his and others’
experience of torpedoes.

. Again, in the Toulon failure, if the men who
failed to take out the safety pin had only had the
courage bo confess their mistake, their experienee
would have helped others to avoid a similar mistake.

Tt is partly with this view that T have published
iny adventures, and I can only hope that they will
prove useful in this way. If they only help some
few to avoid the mistakes of which I speak, T shall
be amply rewarded. Indeed, I feel sure thai they
will have this effect. There is no instructor like
experience, Officers and men are alike anxious fo
do their duty to the very utmost of their power, and
the zeason why 80 many faifures oceur is want of
experience, You will think perhapsl am need-
lessly repeating these views, but I want t6 thoroughly
impress them, and to do so I would reitersie them
again and again. The mottoto be borne in mind
by those wha temch should be experientio docef,
and unless they wanb to pay for the experience neces-
sary for thorough instruction by the failure or loss
of their weapons, they mustprovide this experience
themselves. 1 have epdeavoured to help themr
in this respect, andé can only hope that my poor
attempt may be saccessful.

Ancther object that I have had in my mind when
writing the above, is that of giving the general public
moreof an insight into torpede work than they have
previously had, and I hope the interest accruing
to & tale of wlventures may induce some to read
the work who would not be bothered with the dry
description of torpedoes alone. :

Some of my readers will say, Now I wondex
why this old fellow is 50 anxious for us fo know
ali about torpedoes? Wants to show what & fine
follow he is, 1 suppose ! .

To such T reply:

Nobatall? What [ want youtodois to take an
interest in bur Navy and all that pertains to it, and
I hope that a knowledge, even if only partial, of
one branch of the subject, may induce you to lock
further, and satisfy yourself that our Novyis as
efficient as it should be. Look at the reporis of
the debales cn the naval estimates in the House of
Commons. What do we see? As soon 4 the debats
comes on most of the members leave their seats !

And why ?

That's Just it; they know nothing aboui our
Navy, ‘and therefore they eare nothing. Nolm%y
doea care abont things they don’t understand. e
all know that. We]i then, what Y want to do is to
try and make peopie take an interest in our Navy
and its doings, by first. getling them to understand
about it.  After reading the foregoing history they
will understand to a certain extentabout torpedoes,
and will at all evente know what is meant when
they are spoken about, therefore they won't run
away, or turn the suhject as one possessing no
interest for them whenever it may be introduced.
Then perhaps somebody will fellow my exampie
znd tell something about guns, others masts and
sails, engines, and so on, and then, if people will
only read them, the information given by these
works will enable them to judge for themsclves
whether our first ine of defence is what It should
be to enable England to keep her place as mistress
of the seas,

In conclusion let me quote the old motto, ** Si via
pacem para beHum,”
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