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TO CORRESPONDENTS.
‘;:ﬂﬁm:fwmwmmlmmhwﬁm the publisher; price 28. 8d.

"a* We must request those of our correspondents who desire to be referved to
makers of , apparabus, dc., to send their names and resses, Lo
which, gfter publuhing their ingquiries, we will forwvard any leters we may
receivd in answer, Such answers, published to cateh the eve of an anonymous
querst, are in most cases merely advertiements, which, we are sure our
;ldrr:iiﬂnpmrﬂﬂ, be excluded as much as possible from this

umn,

E:::T:;:‘_h Hrqul"ﬂ}nur:'hhutr on Heat and Steam, in our last number,

senbence ourth paragraph should appear, not as a guotatio

but as Mr. Williams' own comment on the ﬁnm‘;cujul pﬁcdlqn: il, mﬁ
which embraced the -nﬂtrin!:n{td to be quoted, 4

C. T.—Nearly every boiler maker it a Cornish boiler maler, provided ke is
mﬁ:fr =M awgat

A. G. (Glasgow.)=Mr, Thomas® address is N, e-street, Cily, corner aof St.
Martin's-le-Grand. Chy

J. T.—Steam may be instantly condensed at any pressure by admitting it into
a condenwer of syficient size. |

J. H.—Each turnpile trust has itgown tolls, Mr. Garnelt’s hill, now before the
House of Commons, aims to introduce an uniform and equitable toll for such

S. T. D.—We belicve the Society of Engineers is in what may be called a sabis-
Juetory eondition, both pecuniarily and in respect of the influence which it
commands,

EopMER'S WASHING MACHINES, —Mr, K. Bodmer vequests us to stale that the
washing machi wlustroded in THE ENGINRER of February 8th i the inven-
tion of M, Charles Brown, of Winderthur, and M, F. Witz, of Frauenseld,
Switzerland,

E.llllu:—l"rmuwyl, 80 for as they attract vehicles from the macadamised
covering of the road, will certainly reduce the wear of stone, and possibly
a[fect the stone trade to some extent. The incrense af highways, however, 1a
likely to keep pace with that of tramways, and the latter may, indeed,
stimulate the construction of the former,

A. M.—A caleulation would give nearly 600 b, as the bursting pressure of
your egg-ended boiler, supposing il to be rivetted in the usual way. It ought
to be safe at 100 1b,, or even 1251b.  The other boiler is, certainly, badly pro-
portioned, and, as small as it is, we would not care to work it above 50 Ib,
We mention these pressures on the preswmption that the workmanship is of
good quality,

T. T. (Constantinople.)—Tke only rule we know of whereby to ** find the piteh"
nf @ screw propeller is to divide the distance intended Lo be Tun in @ minule
by the number of revolwtions, and then to inerease the quotient by from 10 to
20 per comt, for slip. The " proper way to line owt the bearings for the
whole length of the screw ing" is a question which we would like to
submit to our practical readers, any of whom, by answering i, will oblige an

wrnprinu;;bmd.
. Po— strength of a cast-iron to remst bursting depends upon the
dwrmeter and tﬁaﬁ‘-‘m‘t of the pi .’:ﬁ the quality ufﬂﬂmu. If the latter

have a tenzile strength of 8 tons (17,920 1b.) to the square inch, then multiply
17,020 by twice the thickness of the pipe, and divide the product by the diameter
in unches, !'Wn! will equal the bursting pressure in lb. per square
wnch,  This multiplied by 2°3 will cxpress the kead of water in feet at which
the pipe will burst,

CAST-IRON IN SEA WATER.
(1o the Editor of The Engineer.)

SiR,—Can any of your readers mention any cases where cast-iron has
withstood the action of sea water for a number of years, and, if so, what is
the quality of the iron ? Pryu.

FORGING SCREWS.

(To the Bditor of The Engineer.)
SiR,—~Would you, or any of your readers, be kind enough to inform me
whether there is any machinery for making thal:hmudnl:gmw in & red-

hot state ? DL H,
Anzin (France), February 16th, 1861.
HIDE ROPE.
(To the Bditor of The Bagineer.) i, 5

Sin,~Will you, or any of your numerous correspondents, be kind

to inform us where “ hide rope” is to be obtained? It is ly used on
board of ship, but is now more extensively used for sack- e purposes,
&e. Any information will oblige,

Frome, February 17th, 1861, Jonx RopgeEmrs aAxp Sox.

— —

THE BAND SAW.
(70 the Bditor of The Engineer.)

StR,—Will you be so kind as to inform me, in your next number, who is
the patentee of the band-sawlhg machine for wood cutting, and about the
time it was patented ¥ 1 know of severnl patentees for improvements, but
cannot find out the patentee for the machine. J.N. P.

High-street, Colchester, February 15th, 1861.

HEATING FEED-WATER.
(To the Editor of The Engincer.)

Sir,—Can you kindly inform me, through the medium of your columns,
whether there isa t out for heating water after leaving the force-pump
and before going into the boiler ? if so, whose, and on what principle ?

Sunderland, February 10th, 1861, AN OLD SUBSCRIBER,

[ We publish the above for the purpose of inviting some of our correspondents to
answer the questions asked. Such healers are in wse, bul we cannol say
whether they have been patented, )

THE SLOTTING DRILL.
(To the Editor of The Engineer.)

Sim,—Under the heading of “ Notes and Memoranda,” in THE EXGINEER
of the 1st inst., the following pangrnph occurs ;(—The “* slotting or cotter drill
was first employed, we believe, by the late Mr. Holtzappfel. It was sub-
sequently improved by Mr. Nasmyth, the late Mr. Fors (of Messrs.
Sharp, Stewart, and Co.), and others.” 1 feel it due to myself, as well as to
you, to state that I made my first **slotting machine” or machine specially
adapted for cutting slots in the interior of wheels, &c., in the year 1824,
previous to which time and su uent to 1517 1 had cut slots both internal
and external, on the “ planing machine,” also invented by me. The slotting
machine made by me in 1524 had its cutter in the form of a chisel. In
?:ﬂ.w 1834 I made a machine for cutting slots in which the cutter was a

Hitherto I have believed myself to be the original inventor and manu-
facturer of both the *chisel” and **drill” slotting machines, and I am not
aware that the former has been lmproved by anyone e:ocrt myself, when I
adapted it for paring and shaping metal objects. Should I be wrong in this
conclusion, I have no doubt I shall be set right by some of your correspon-
dents, RiCHARD ROEERTS.

10, Adam-street, Adelphi, London, 20th February, 1861.

STREET TRAMWAYS,
(To the Editor of The Enginter,)

Sti,—As much is now being said about the street tramways I beg to
submit the following plan as cheap and durable in practice :—It could be
laid in any street ; and, being set level with the pavement, would not
interfere with any cross traffic.  Onee laid, it would be permanent until the

. tram was worn through, and need not
then be removed if the upper or wear-
ing surface was inserted in the base by
a dovetail-joint, shown at the dotted
7 lines. I submit the following would

! be one of the most, if not the most,
economic plans that companies or cor-
rate bodies (the latter being the
ikeliest parties for such ings,
A they being the local governments of the
« (3] cities and towns to be benefitted by
= ¥ wsuch institutions), could adopt, and
could be cast in lengths most con-
" b ling bol venient for use, the same being made
continuous by coup s passing through lugs or flanches ; or dovetail-
Jjoints might be used. This plan wnulduga permanent for many years,
admitting of crossings at right angles orany degree of curvature, and would
be a safe receptacle for the electric wire, now so essential to the progress of
business in our cities and towns,

Compaunies and corporations will do well to consider this plan, as the
tram could be cast at a price equal to that of water or gas pipes, and the
interest on that portion of the capital might be secured in part by the use of
the same for the reception of electric wires, J. W.

Goathland, February sth, 1861,

MEETINGS NEXT WEEK.

Issmitumion oF Civin ENGINEERS.—Tuesday, February 26, at 8 p.m.,
continued discussion upon Mr. Fox's p'w “*On Iron Permanent Way,"
and, if time permits, ** Description of a Pier erected at Southport Lanca-
shire,” by Henry Hooper, Assoe. Inst, C.E.

Sociery oF ArRTs.— Wednesday, 8§ pam., ** On the Alpaca, and its Introducs
tion Into Australia,” by Mr, George Ledger,

INsTITUTION OF NAVAL ARcHITECTS.—The following is the

roceedings which the council of this institution have issu e meet-
f it ml be observed, are to be held next week +~Th ¥, February
. The Right Hon. 8ir John Pakington, Bart., G.C.B., D.C.L., President

of the Institution, in the chair. Morning meeting at12 o'clock. Paper 1 :
“Omn the Cnns%lgu Iron Vessels of War, Iron-cased,” by J. D'A.
Samuda, Esq., M rofCouncil.—Paper?2 : *“ On the Professional Problem
urmmed to Naval Arc Itﬂclﬂ in the Construction of Iron-cased Vessels of
i
of

‘ar,” by J. Scott R Esq., F.R.8,, Vice-President.—Paper 8 : “Ona
New Mode of Constructing Shot-proof Vessels of War,” by Charles Lu

ley,
Esq.—{ The remainder ;4

is meeting, and an ev

occupied by a d of on the above subjects, in which Capt. E. P.
Halsted, R.N., Vieé Admirsl Sir G. R. Sartorius, Rear-Admiral T. Henderson,
Capt. Sherard .N., Capt. Coles, ﬁ.H,, J. Nasmyth, Esq., J.

Anderson, Esq., Jyhh'J mes, ., and other gentlemen will take .
Evening meeting, at 7 o luuk.mﬂ)iucuuinn on Iron-cased Ships of %:.tr}:

stated above.—Friday, March 1st. Morning meeting at 12 o’clock. Paper 1:
“ On the Rolling of Ships,” by the Rev. J. Woolley, LL.D., Vice-President.
—Paper 2: * On & Method of Calculating the tatic Stability of

Ships,"” by 8. Read, v Member of Council.— I.Faﬂ!: “On a New
Method of Calculating the Stability of Ships,” by F. K. Barnes, Esq.,
M.I.N.A.—Paper 4: ‘' Notice of the late Mr. John Wood, and Mr. Charles
Wood, Naval Architects,” by J. Scott Russell, Esq., F.R.S., Vice-President.
—Evening meeting at 7 o'cleck. The Right Hon. the Earl of cke,
D.C.L., F.R.8,, in the chair., " Paper 1: “ On the Deviation of t OMPAsS
in Iron and Other Vessels, considered Prn-::t;lmll{ with reference to Material,
Position, and Mode of Construction and Equipment,” by F. J. 0. Evans,
Esq., R.N., Assoc, I.N.A,, Superintendent of the Compass egu-tm'anl; of the
Admiralty.—Paper 2: “ On American River Steamers,” by Norman S,
Russell, . Assoe, LN A, —Saturday, March 2nd, Morning muﬁuq‘at. 12
o'clock. Paperl: ““On the Wave Line Principle of Ship-Construction.” Part
1I1. Conclusion, by J. Scott Russell, .+ F.R.S,, Vice-President.—Paper 2 :
‘“ On the Classification of Iron Ships,” by J. Grantham, Esq., Member of
Council.—Paper 3 : * On the Construction of Unsinkable Iron Ships,” by
Charles Lunﬂ:lg, Esq.

Civin Axp MecnaxieAL ExoINeERS' SoCieTY., — Thursday, at half-past
i.p.m., “The Foundry,” by Mr. A. F. Yarrow,

Advertisements cannol be guaranteed insertion unless delivered before eight o'clock
on Thursday evening in earh week. The charge for four lines and wunder ir
half-a-crown ; each line afterwards, sirpence, Thelinea nine words ;
blocks are charged the same rate for the space they fill. Al vingle advertise-
ments from the country must be accompanied by stamps in payment,

Tue EXGINEER can be had, by order, from any newsagent in lown or country
ond at the various rail stations ; or it can, ¥ preferred, be supplied

direct from the office on the g terms :—
15s. 0d,

Half-yearly (including double number),
Yearly (including two double numbers), £1 11s. 6d.

:dit be taken, an extra charge of two shillings and sizpence per annum
' made.
Tne EXGINEER is registered for transmission abroad.

Latters relating to the advertisement and publishing department of this are
to be addressad lo the publisher, MR, BERNARD LUIﬂH y all ﬂ{hr m and
wunimhmin be addressed to the Editor of Tue Exaixzen, 163, Strand,
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THE GREAT EASTERN, AND IRON-CASED WAR-SHIPS.

GeNERAL SIR HowaArD DoucLAs has long been recog-
nised as the priméll:ul literary champion of wooden ships of
war. Whenever there has been a chance of introducing iron
into their construction, he hasuniformly exerted his influence,
which is by no means inconsiderable, against the project.
In his latest pamphlet on this subject he reminds us that
he was lon consulted by the late Sir Robert Peel as to
the use nns :%ocienc}' of iron frigates, and that he stated,
in reply, “that vessels wholly constructed of iron were
utterly unfit for all the purposes of war, whether armed, or
as transports for the conveyance of troops.” In the pamphlet
just mentioned he has revived his former objections,
and contended, as we saw some weeks ago, against the use
even of the iron-plated ships of the present day.

Up to this time, Sir Howard has had the field almost
exclusively to himself; but during the last few days Mr.
Scott Russell has stepped forth in vindication of the use of
iron, and has published a pamphlet* which will exert a
serious counteraction to the influence of Sir Howard’s
writings. It is generally known, by this time, that the
author of this pamphlet was consulted on the iron-cased
ship question by the National Defence Commission, and
that gﬂ prepared numerous designs for them; it is also
known thnl"ceﬂe has had plans for iron-cased frigates before
the Admiralty ever since 1854; for both these reasons he
is entitled to speak with some confidence upon this question.
On general grounds, also, it will be acknowledged that the
defence of iron, as a material for ships, could scarcely have
been undertaken by any person more likely to do it justice
in a pamphlet intended for public perusal.

The passage in Sir Howard Douglas’s remarks, which
seems to have excited Mr. Scott Russell’s open u;l»lpnsitiun,
contains a depreciatory observation respecting the Great
Eastern, and runs as follows :—

The question which 1 proposed to examine was as follows :—
Whether ships constructed wholly, or nearly so, of iron, are fit for
any of the purposes and contingencies of war? I came to the fol-
lowing conclusion : first, that ships formed wholly, or nearly so, of
iron, are utterly unfit for all the purposes and contingencies of war,
whether as fighting ships or as transports for troops; 68-pounder
solid shot would pass through the Great Eastern with tremendous
cffeety and the perforation in the outer shell could not be plugged
up; she is an awful roller, and has never attained anything like
calculated speed; second, that thin plates of iron, even §ths of an
inch thick, are proof against shells or hollow shot in an unbroken
state, but that the fragments of the shot and shell pass through the
plates and produce an effect perhaps more formidable than any shell ;
third, that being proof against shells will avail little unless the
vessels are likewise proof against solid shot; fourth, that the thick-
ness of plates required to resist shot, fired from the heaviest nature
of gun, must not be less than 4§ in.

This, it will be admitted, reads much more like the
language of a pamphleteer than of a philosopher. It is,
however, in no way inferior to many other portions of Sir
Howard’s last production. The 4} in. mentioned at the
end of the above quotation must, he says, become 6 or 8 in,
if the iron is to be used without a timber backing; and
then he * constructs a dilemma,” as Mr. Russell truly says,
in the following fashion : 6 or 8 in. of thickness are essen-
tial to the perfect impregnability of iron. This weight of
iron cannot be carried without destroying the sea-going
qualities of a ship—therefore a vessel of war cannot be
made at once impregnable and a good sea-boat. Now Mr,
Russell denies that the true issue between the two materials,

* The Fleet of the Future: Iron or Wood? Containing a Reply
to some Conclusions of General Sir Howard Douglas, Bart., G.C.B,,
F.R.8,, &e., in favour of Wooden Walls. By J. Scott Russell, Esq.,
F.R.8., Mem. Couneil Inst,, C.E,, and Viee-president LN.A. Long-
man, Green, Longman, and Roberts, 1861,

ening meeting also, will be | he says, than wooden ships

| directed

me of | wood and iron, is here fairly stated. The .!'ﬂ.'_l question, he

says, is this: Is iron less liable to injury by the missiles of
modern warfare than wood ?—not, is it absolutely invul-
nerable ? Will the balance of advantage be, on the whole,
with the wood or with the iron? And he underﬁm
show that an iron fleet, superior in every ;l;{lta a woods
fleet, may be constructed. The iron ships be strum
of equal weight; they
have fess draught of water; shall carry heavier weights ;
shall be more durable ; shall be safer against the sea, fire,
explosive shells, red-hot shot, and molten metal ; and shall
be practically impregnable even against solid shot. Some
of these advantages are, of course, well known to belong to
iron vessels ; andgiQt seems to us somewhat pedantic on the
art of Mr. Scott Russell to write each of them out at
ength, as he does, in a separate paragraph, and with a
number of its own. We do not require him, or anyone
else, to tell us impressively that iron will not take fire so
speedilyy or burn so well, as wood. Further, in the above
enumeration of advantages, we get the same thing recurring
in two or three places. For instance, if one ship be lighter
than another, and therefore draw less water, our humblest
reader will see, we trust, that she will carry greater weights
than the other at an equal draught. It is quite true that
the phlet is intended for general perusal; and it is
equally true that there is an under-current of banter
against Sir Howard Douglas, of course,in this and
other parts of the production. Still, asthe ﬁnper is intended
to be read by men of science as well as men of no
science, and as it contains other matter of a most
weighty nature, we should have been glad to have
seen small considerations, or well-understood facts stated
less imposingly. We dwell for a moment on this
point because tgrat of which we complain recurs frequently
in the course of the article, or manifesto, or whatever it
may be more ]ﬁ-nperl termed. On page 20, for a further
example, Mr. Russell gives an ezposé of certain prejudices

which experience “ hasone by one painfully rooted out ;" and
the first I;Przrjludine which the author thmzu it n * to

discourse upon is that “iron cannot swim.” He occupies
some twenty lines with an explanation of  how iron swims.”
Nothing, we cheerfully acknowledge, could be more lucid or
effectual than the explanation which he gives ; but was it
necessary at this time of day ?  To suppose that it was given
ostensibly for the especial and exclusive information of Sir
Howard Douglas would be to suppose Mr. Scott Russell to be
very cruel indeed in combat. Yet we are disposed to think
this is the true cause of its appearance here ; for, on a pre-
vious page, we find a foot-note written expressly for the
of informing Sir Howard that in iron shipbmld.mq
it is not usual to bring the corners of four plates together !
—a piece of information, which, we are sorry to say, Sir
Howard seems to stand in need of. There is yet one other
exception which we have to take to Mr. Scott Russell's
essay. Near the énd he tells us that, not many years ago,
it was commonly found that the calculation of the displace-
ment of a ship was an effort of skill which exceeded the
wers of the De ent of the Surveyor of the Navy.
’e think this must be—nay, we are confident it must
—an error. The department was, we admit, sadly unscien-
tific before the present race of naval architects carried
Eerir skill and culture to it, but it was not so bad as all
at!

Having pointed out what we consider the principal
blemishes u?othﬂ per before us, we must now proceed to
say that, notwithstanding these defects, it is a most im-
portant production. The reply to Sir Howard Douglas is,
m the main, most masterly, and must exercise a t in-
fluence upon the public mind at this crisis of our naval
history. Before noticing its main features, it is right also
to say that the designer of the Great Eastern disposes most
completely of Sir Howard’s ill-advised remarks upon that
noble vessel. He shows that when the motions of the great
ship were tested experimentally, in the worst weather en-
countered on the outward voyage to New York—by Mr.
Zerah Colburn, of that city, and by a fellow-engineer of
his, Mr. Holley—the roll was never found to be greater
than 8 deg. to windward and 13 deg. to leeward, giving a
mean of 10} deg. A table of observations, furnished by
Mr. Russell’s son, who performed the voyage in the ship,
confirms the testimony of these gentlemen, and is, of course,
confirmed by it. The author ingeniously adds to these
facts and figures—by way of showing his readers what an
“awful roller” is—an extract from Mr. Wood's brilliant
narrative of the Prince of Wales' tour in Canada, in which
he asserts that the Ariadne rolled from 24 deg. to 26 deg.
to windward, and from 30 deg. to 36 deg., or even 38 deg.
to leeward. As to the speed of the Great Eastern, Mr,
Russell states (and appeals to the ship’s log for confirma-
tion) that she realised 13'9 nautical miles, or 16 statute
miles an hour on the whole of her voyage from  America,
during a great part of which she was not in
her best trim; while his own calculations never
induced him to hold out an expectation of more than
14 knots when in her best trim. We can ourselves
confirm the latter assertion by reference to a circumstance
which we perfectly well remember. On the day when the
members of the Houses of Parliament lunched on board the
great ship in the Thames, some time before she left her
moorings, we had an interview with Mr. Scott Russell on
board, and requested him to tell us what speed he himself
expected the ship to realise; and his answer was—* I
expect 14 knots; we may get a little more, but we
can't expect it. Remember she has but 1-horse power to
nine or ten tons.” What Mr. Russell now says in his
ETPMH is exactly what he then said to us. He concludes

is reply to Sir Howard, on this question of speed, by
quoting a calculation made and published by Mr, Reed, by
which the performance of the Great Eastern is shown to be
very excellent.

We must refer our readers to the pamphlet itself for a full
statement of the arguments by which the author rescues
iron from the charges brought against it by Sir Howard ;
suffice it here to say that he denies in detail that 68-pounder

' shot would do the Great Fastern so much harm as they

would do a timber-built ship, or that the perforation in the
outer shell could not be plugged. He contends that the

-
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i hi ith i late tar, stores amounting to 3,000 tons, while the iron vessel can | 1s e ually difficult of explanation. qompﬂred with other
wnmmwt’hung‘ TommﬂathT men}::lt: i[;‘u: B.:ve shfwt?ll carry - 4,000 tu;ga.“ It is exceedingly probable, however, | ava ble insulators, FHJ‘E and vulcanised caontchoue, and

that thin plates, even five-eighths of an inch thick, are
proof against shells, that plates 2 in. thick are impenetrable
even to fragments of shells; that 4 in. plates are
nearly impenetrable to shot fired from the heaviest

; and that 6 in. plates are practically impenetrable.
Elemmnhends also that the experience of Captain Hall and
Captain Charlewood, in ships of iron actually engaged in
war, has shown the three following things:—First, that
even where the thickness of the vessel’s side is not more
than half-an-inch thick, shots fired obliquely have glanced
off, although they would have penetrated a weaker vessel ;
secondl -',“Emt shots fired direct ﬁ have passed through both
sides of the ship, doing less damage directly, and less
damage by splinters, than would have happened in timber
ships; anﬁ, irdly, that the shot-holes have been as easily
!topged, and more easily, expeditiously, and less ex-
pensively repaired, than in wooden ships.

The great advantage which the author claims for iron
over wood is its indestructibility by incendiary shells of
any kind. It is now admitted, he says, by the experienced
naval officers with whom he has conversed, that a close
¢ ment between two ships of the line must be a
question merely of five minutes as to the total destruction
of either or both. *“The practical conclusion from this
state of thi is,” he goes on to say, “ that such an action
has become impossible; and, therefore, if no better means

of defence had been discovered, wooden walls have ceased-

to be an effective defence.” This conclusion is, we think,
reached rather too hastily, although we think it must be
ultimately accepted. Before wood is utterly condemned
as a worthless material for ships of war, it ought, we
think, to be inquired whether, by a new mode of combination,
or by a new system of construction, timber could not be better
adapted to resist fire than it is at present in our ships. Most
certainly it could, we think. Two things are requisite for
-the combustion of wood—the wood itself and oxygen, or,
we may say, air. A timber structure, to the various parts
‘of which air has free access, when once ]iﬁhted, will speedily
be destroyed. But exclude the air, and it is not easy to
possible to burn it rapidly. As
ships are now built, the air has free access to her timbers
n.l:n{‘g lanks through thousands of open spaces, and she
there urebnmﬁc “f'; make her hull solid throughout, and
it will be very di t indeed to consume her by fire. Or-
dinary shells would not fire her : nor do we believe red-hot
shot would ; we are doubtful if even molten metal would
often do it. These considerations are ignored by Mr. Rus-
sell ; but they must be borne in mind i.l{E:he subject is to be

n%exhausﬁ vely.

n all these things are considered, however, much
remains to be said in favour of iron. It is a native product
- be had in abundance—is certainly fire-proof-—can

burn it, nor is it at all

be fashioned into any required form and of any required
size—and can be made to afford any requisite degree of
im ility. Mr. Scott Russell contends that, in addi-

tion to these advantages, an iron ship of a given size and
mﬁeﬁr{ be made much lighter than a wooden one ;
and, , if a steamer, may be made to carry fuel for
much longer voyages. This last is a very important point,
and one respecting which Mr. Russell is known to hold
exceptional opinions. He is pre-eminently the advo-
cate of lghtness in the hulls of iron ships. On this
subject he is practically at issue, we believe, with
nearly the whole shipbuilding profession. We by no
means mention this disparagingly; on the contrary,
after a good deal of consideration, we believe him right,
and the profession wrong, on this point. It is a matter, be
it remem , on which it is very easy indeed for a class
of men to err. In the first place, when people put plenty
of material into a structure, ’51& think they are sure to be
“ on the safe side.” This consideration exerts a continual
influence in favour of weight of material—in disregard of
uci;nﬁﬂr: considerations, often enough, as we ha'flf seen over
and over again in engineering constructions. en, again,
there is the influence of reEedent. When a class of men

once begin to do a foolish or an ill-considered thing, they
are sure to imitate it, and are very likely to go on imitating

it for years out of mere re for precedent.. If no
obstinately-original man happens to arise among them, to
reason them into a wiser course, or to shame them out of

the foolish one, they will come at last to look upon their
practice, however a it may be, as little less binding
upon them than a law of nature. We do not mean to say
iron shipbuilders are so bad as all this; on the contrary,
they have been ateu.dﬂﬁ improving their practice ever since
they commenced it. But we do say that a great deal of
iron is put into ships in a most unavailable manner, and we
think Mr. Scott Russell deserves immense credit for the
clearness and persistency with which he has advocated a
better disposition of material in iron ships. The
Great Eastern is both the lightest and the strongest
ship in the world for her size. Although of 23,000
tons burden, her hull weighs but 8,000 tons; yet she
went through the unprecedented trials of her launch—
through * long months of torture,” as Mr. Russell phrases it
—in a manner which completely established the soundness

. there are certainly

that he has grounds for his estimate, and that 1,500
tons of metal is amply sufficient to build an iron ship as
1 as the Orlando, and even stronger than she.
mElennnther article we may diseuss the “ Future Fleet of
England,” which forms the subject of the concluding
chapter of Mr. Scott Russell’s very interesting essay.

OCEAN TELEGRAPHY.

THERE is, perhaps, at the present moment no art in im-
mediate connection with science so much open to the charge
of empiricism or the imputation of the absence n practice
of a scientific basis, as that of electrn-tplegraqhy. ~ There is
no doubt that it is far behindhand with electricity, con-
sidered as a science, although great and 1mportant progress
is now imminent. This disparity between theory and prac-
tice is an unfortunate consequence of the fact that the best
electricians, even were they disposed to leave their own
svhere of abstract seience, are by no means fitted to become
the best electrical engineers. The former generally regard
scientific facts without any reference to ways and means |
the latter often lose sight of science amid the more material
considerations connected with its application. Thus it isthat
telegraph engineering has had a tendency to remain in statu
quo. It is, however, an infant and a growing application of
science, and we have reason to expect that its practice
should become greatly modified and improved by our present
experience. It was perfectly comprehensible at the onset
that practical electricians, like doctors, should in some cases
disaeree, and that D]?pﬂﬁite opinions should be upheld on
equally good authority until one or the other was \ul'm'ed to
be a misapprchension. Thus certain telegraphists—on
abstract grounds which appeared from the first, and were
ultimately proven to be, contrary to the first principles of
electrical science—may have advocated fine wires” and
“ intense " currents without serious detriment to their repu-
tation when the expediency was recognised of employing
the * quantity " current, and reducing the resistance of the
conductor accordingly. At the present moment the advan-
tages of light over heavy telegraph cables may, with some
show of reason, be upheld upon theoretical considerations,
although these advantages may appear to be negatived by

ractical results. There are even now many reasons for
Eifﬁdence and cantion, as well as for some diversity of
opinion, in the new and important }:):}fesﬁign of the
electrical engineer. But we must state that, while in some
instances there have been few external indications of pru-
dential misgivings on the part of the professional autho-
rities who have been called upon to influence the disposal
of capital, there has been manifested an unaccountable
degree of reluctance to initiate improvement. When the
responsibility of failure may be traced to an innovation, 1t
may be natural to endeavour to follow the safe and beaten
track which has led to success. But in ocean telegraphy
no such path has yet been trodden out. Past experience
has shown rather what is to be avoided than what is to be
followed. Innovation is required to effect improvement;
and successful innovation can alone, at present, constitute
the test of merit. Of caution and circumspection there is
ample need, but these must be exercised in a broader field
than that of adherence to the past. This will be until
electric enginecring becomes so nearly a science parfait that
success is better to be achieved by a strict adherence to its

established rules than by the best considered innovations. |

All this means simply that in this particular branch of
engineering men are required of an unginal stamp—careful
in theory, E-urless in carrying new ideas into execution.
We would not lead any of our readers to infer that we doubt
the fact that such men are to be found among the electrical

|
|

various compounds of the gum, it is found to be inferior in
every respect. At 180 deg. Fah,, or even at 212 deg. Fah,,
the mechanical and non-conducting properties of pure caout-
choue remain unaffected to any material extent. In gutta-
percha these properties become considerably impai
even at a temperature of 100 deg. When we consider the
liability of a telegraph cable to be exposed to the action of
heat previous to its submersion, the importance of this
cunsidl;mtiun cannot be overrated. The mechanical pro-
perties of caoutchouc appear to render it peculiarly
adapted to resist the strain and compression to which the
insulating material is exposed. Under the pressure of
1,000, or even of 1,300 atmospheres, the insulation of the
caoutchoue covering remains perfect. When submerged
under water its durability appears to be at least equal to
that of gutta-percha. According to a report of Mr.,
C. F. Varley, the insulation of caoutchouc appears to be
from 50 to 70 times more perfect than that of gutta-
percha. The superiority of insulating power n caoutchoue
is attested by Professor Wheatstone, Mr. C. V. Walker,
Mr. W. H. Preece, and other electricians. Its speeific
induction is also less, a fact of immense importance in
respect to the rate at which the line can be worked.
According to Messrs. Werner and C. W. Siemens, the
specific induction of gutta-percha being taken as unit,
t{mt of india-rubber 1s equal to 0°7 only, and that of
Wray’s mixture 0'8. But we would observe that sufficient
evidence of the superiority of caoutchouc existed previous
to the commencement of the last great enterprise carried
out under Government supervision. It is worthy of com-
ment, now that the results of the Government experiments
to determine the relative merits of insulators are pretty
renerally known, that, with the exception of the late Mr.
l. Stephenson, not one of the electrical engineers called
upon to report in the question of the construction of the
Gibraltar cable made any reference to the possibility of
employing this gum as an insulator. The attention of
practical electricians must now necessarily be directed to
it, inasmuch as the increased impurity of the samples of
gutta-percha, and the diminution of the supply consequent
upon the method of collecting it, render it problematical
whether the latter can be employed with advantage in any
point of view.

STRENGTH OF IRON.

THE value of one description of iron, as compared with
that of another, should, it is to be supposed, depend upon its
comparative strength. There are cases, it is true, where
iron is employed as much for its mere weight as anything
e¢lse, inertia or the stability of ponderosity being of more
consequence than absolute strength. For such purposes
lead would, of course, be preferable to iron, could it be had
at the same price. But in a majority of the applications of
iron, its own weight is a load, pro tanto, upon its power
of vesistance, and, 1n bridges, it is easy to calculate the span
at which the structure would be destroyed by its own
gravity. If, then, there were one invariable standard of
cohesive power in all iron, or if it required, let us suppose,
ten tons to pull asunder one square inch of cast-iron, and
twenty-five tons to part asimilar section of wrought-iron—
no matter of what make—our whole practice of con-
struction in iron would stand in a very different position
from what it now does. From the data {rnntaiueg in the
majority of our engineering books it might be supposed that
this uniformity of strength actually existed. Many engi-
neers assert that * there is no great difference in iron,” and
their practice is apparently conducted upon this assump-
tion. Mr. Robert Stephenson assured the E)rnn Commission

engineers of note at the present day. But we would of 1848 that there was not probably a greater range than
strongly deprecate the tendency to conservatism, not to say | y £
imitation, which has been mamfested in carrying out our | strength of all the irons in this country. The same dis-

' latest telegraphic enterprises.
why any proposed telegraph cable should
exception, the exact copy of a former one.

five, six, or seven per cent. either way from the medium

There is no adequate reason | tinguished engineer, however, sent in to the Commission a
be, with little | tab e of experiments made under his authority to determine
In every case | the iron best suited to the construction of the High Level

there will be reasons to the contrary, until a cable be laid \ Bridge at Newcastle, and of the large number of 1 in.

which may be referred to as a near approach to perfection.
We need not insist upon the fact that at the present moment

tunities for improvement are without doubt to be found in
the manufacture and management of every new cable ; and

these opportunities have hitherto been neglected. In many
cases practice has run counter to the best established theory
in refusing to recognise or give effect to improvements

sanctioned by the results of scientific investigation and ex-

' perimental trial.

. We would refer more particularly to the continued use of
the * deadly coils” of external iron or steel wire, nnd_ to
the exclusive employment of gutta-percha for insulation,

| as instances of the tendency which has prevailed to ignore
improved appliances which are obviously necessary for the

' progress of ocean telegraphy. The disadvantages of the
spiral coil arrangement of the strengthening wires have
long since been pointed out; and nothing, as far as we

' know, has ever been advanced in favour of the same,

beyvond the fact that expensive machinery had been pro-

of the principle upon which she was built, in so far as her | yided for the manufacture of cables according to this plan.

lun{tudinal strength

exp

e . is concerned. We desire to be very | Theye is reason to fear that similar considerations have in
cit on this head, because, as the thoughtful reader will | yoyeral instances been allowed to interfere with the

sce, the ﬂ.d\'ﬂ'ﬂﬂﬂ}’ of llght-llﬁ'ﬂ-&l in the hull of a ﬁhi]l 15 IILE‘I}' - ofhicieney of TE]EWIIII undertukingﬁ_

It 1s well known

to be resisted by builders from many causes, and from 1o | gnd understood that the spiral disposition of the outer

cause more commonly than from a want of such a degree |

of sound mechanical knowledge as is essential to the in-
vestigation of a question of this kind. It requires con-

siderable scientific knowledge to enable a man to grasp |

such subjects; but we must not, on that account, check
improvement—nay, on that very account, we must labour
all the more to strengthen the hands of every real im-

It must be acknowledged, however, that Mr.

rover,
fluﬂﬂell tries the confidence of his Iirﬂfessiun al brethren very |

severely by the extreme to which he secems to push his
principle. The hull of the Orlando, a wooden frigate,
weighs, he says, 2,500 tons. * The weight of an iron ship
of equaltonnage is 1,600tons. . . . %)n an equal draught
of water the wooden frigate can only carry equipment and

wires not only causes the insulating material to De power-
fully compressed, and forced into the interstices of the
metallic covering ; but by rendering the latter capable of
extension, throws the tensile strain in laying the cable
upon the conducting wires. This is precisely what is to be
avoided by the adoption of an outer wire covering. 1f, as
stated by Mr. H. C. Forde in a report to the Treasury, the
shrinkage of a hemp covering (as recommended by the late
Mr. Robert Stephenson, for the Gibraltar cable), is suffi-
cient to injure mechanically the gutta-percha core, it is
somewhat surprising that the eflect of the enormous pres-
sure exercised by the spiral covering under tension should
have been pertinaciously overlooked.

grounds for considering that many of

- ing weight varied all alon
perfection is emphatically a question of degree. Oppor-

square bars tested on 3 ft. supports, the transverse break-
_ g from 518 Ib. to 1,072 1b., the
average being something like 800 1b. or 850 1b. Thus, of
ninety-six specimens, three bore between 500 Ib. and 600 Ib.,
one between 600 Ib. and 700 lb., nineteen from 700 lb. to
800 lb., thirty-four from 800 Ib. to 900 lb., twenty-eight
from 900 Ib. to 1,000 lb., whilst eleven specimens bore more
than 1,000 Ib. The Government experiments, completed
last year at Woolwich, comprised 850 samples of cast-iron,
all sent in for a competition which was to determine the
best iron for ordnance, and in which it is probable that
every one sending samples selected such as Ee believed to
be his best. These experiments, as is known, disclosed
tensile strengths varying from 9,417 1b. to 34,279 lb. per
square inch, the results ranging variously from nearly
}4,00{} Ib. under to 11,000 Ib. above the general average.
Lhe strongest iron was, therefore, 3§ times as strong as ﬁe
weakestiron. Then,again, there are Messrs. Napier and Sons’
experiments, carried out more than a year ago at Glasgow,
of minety cast and puddled steel bars, the range of tensile
strength was from 148,294 lb. down to 42,564 1b. per
square inch. Of 195 wrought-iron bars, the strength
varied from 68,848 1b. to 44,453 Ib. REighty steel plates
ranged from 108,906 1b. to 62,435 1b., and 150 iron plates
showed a range of tensile strength from 62,544 lb. to
32,450 Ib. Of thirty samples of Acadian charcoal cast-
iwron, tested in  December, 1858, at Woolwich, the
tensile strength varied from 43,928 1b., down to 15,071 lb.
per square in., the variation in strength being, as in all the
other experiments referred to, prmniﬁt-uuu:s; and with no
apparent tendency to any general standard. In Lloyd's
experiments on rivetted iron ship plates, made some time
since at Woolwich, some of the butt straps opened at a
strain of but about 4 tons per square inch of actual cross
section, and the J-in. plate parted generally at from 5 to
10 tons per square inch of solid iron. After the fatal
explosion of a rwecomotive boiler, in 1858, at an engineerin
establishment in Manchester, Mr. Fairbairn tested seve
of the plates, one of which broke under a strain of 4%

The exclusive employment of gutta-percha in insulation | tons per square inch. Those familiar with iron are aware



