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hi. 22, 1861 

TO CORRESPONDENTS. 
• t • Co\.ltr1 /OT binding tM Yohmu cal\ be h4d / t'Of16 tM p ~ Uler , PP'K"C ~ . 6d. 

cocA. 
• • • We "'!~M nqwU thou of our corrupo!Uknu 1DM dui re to be referr~ to 

77141¥rl of mcuAiMry, appar ~ , J:c. , to ltNd tkir namu 11nd <lddmiU, to 
vlaicA, q/ltr p11.blil.h&ng chl\r inqw&ria, tcc wilt foMtJard any lttuu we may 
Tt«iw in G ll.~Vfr. Sucll CJMWrl, pwbl~ to catch tlu tyt of an OIIO/I.Yfl'OIU 
~. arc in malt CGM~ ~ y adWrlw.tnu, 1ehicA, we arc rure our 
r«1cler1 will agru 1CitA. "'• Wuld be ezclwltd 01 much 01 pouiblc from thil 
<'11111 "'1\. 

E &JU.TUII.-ln Mr. W" lllia~~W ' kUtr on Heat and Sttam, in our liJit 1\l!.mbtr, 
tlu IGIC Mnttnu of tlufou1-th p~~ragrap; ~ appw.r, 'ROt Gl G- IJ"ot<ltion, 
but 01 Mr. WiUiarnt' owll commc1lt on thtftM3tllttncuju.t pre ctd i ~~g it, a" d 
1ehich tlll brac~ IM .aUtr illttnil«l to be IJI!.Oltd. 

C. T .-Nto.rly ww.v boiler maktr u a Corni.t~ boiltr maker, ~ ll.e it 
111ktd to ma.(:( one. 

A. G. (Gia.seow.)-Mr. Tl!om~~~ • a.ildreu il Ntwgatt-~trea, City, corner 0/ St. 
Martin'a·le-(;ra.nd. 

J . T .-sttun~ may be imtanUy ~td at any pruaurt by admitting i t i1uo 
a con~nae r Qj 11u7icknt ti=e. 

J . H .-Eaclltu"apikt truat lim ill own toUa. Mr. Oamdt'B bill, now btfort tlit 
Home Qf Coll\l!lOIIf, aim a to itltroduct an un(fo"" and t~JUit® k toU for tuch 
vehiclu. 

S. T. D.- Tl'e l>flitve the Socitl!l of .Bnginem i! in what may be called a aatil
factor>J condition, bot/1 pecuniarily <md in rupect of tlic i11}lut11ce whicl1 it 
commancla. 

EoDlUIR.'8 W .A&OlNO MAOUIII&II.-Mr. R. Bodnur r"JV.Utl UB to ataU that tilt 
'll)(llhing 'lnachintry iUmtrated in Tns ENOUIBBR of Febntary 8th i • the inven
tion of M . Charlu Brown, flf Winttrthur, and M , F . JVitz, of Fra.utfl/eld, 
Swit:trlana. 

SAR.Nu..- Tramway•, 10 f ar a1 they aUract vehi cle~ from the ~damiltcl 
COIItring of the road, viU certainty reduce the wear of atone, and poaaibly 
offtd U~ atone tra.<U to 1omc extmt. The increaae of hi{}hwaya, hownrer, il 
lil:dy to «ep pace with tliat of tramteaya, and tht latter n~ay, ind«d, 
1timulatc Ut. comh-uctaon of the fon.aw. 

A. X .- .A calcld<~tion 1D0v.ld give marly 600 lb. 111 till burlting prt111trt of 
your tgg-tncltd boihr, IUPJ)Oling it to be rivdttd in tht 1Ul.Ullway. I t ought 
to be 14/e at l OO lb., or ttrtn 126lb. Till otJur boiler il, ctrlaitlly, ba!Uy pro
portiontd, and, 01 ~mall 01 it i a, ttt 1D0uld not cart to 1110rk it abot:t 60 lb. 
Wt 'lntlltion. tliue prurnra on the prawnption tliat tilt workmamhip il of 
flOOd quality. 

T. T. (Constantinople.)-Tilt only rule 1Dt L·now ofwlurtby to " ftnd tlu pitclt'' 
"1 a tcrew propeller;, to divuu the diltat~ inttndtcl to bt run in a minute 
bv tM number of rn:olUliolll, and thtll to increaattht quotient by from 10 to 
20 per cmt. for 1/ip. The "proper 1eay to lint out tht btaringa for tlu 
w:hoU lctagth of Uu tcrt1D •ltO,fting '' il a quutio;, which wt uould like to 
aubmit to our practical rto.dtra, any of 1DMm, by an~Wtring it, wiU oblige an 
tll{rinetr abroad. 

W. P.-The atmtptl• Qj a ca~t- i ron pipe to 1'ui.t burlling depend& upon the 
diatntttr and tllicl.-neu of tlu pipe, tuld tht quality of t1u iron. IJ the 14Uer 
l~at:t a temilc 1trength of8 10111 (17,920 lb. ) to the aquart ir.ch, tMn multiply 
17,920 by hoict 11~ thicl. '! ~l of till pipe, anddivitk tlu product by the di.anuttr 
in itw:hta. The ~tit11t will equal the burating praaure in lb. ptr 1quart 
i,~tll. 2'hil multtpliltl by 2•3 wiU txprm till llead elf water in fed at wJ1ich 
tlu pipe wiU burat. 

-·---
CAST-IRON I N SEA WATE R, 

( ro the Editor Qj Tlu Engineer. ) 

S1R,-Can any of your rcaden mention any cases where cait-iron has 
withstood the a.ctlon of sen. wat.er for a number of yen.rs, and, if so, what is 
t he 11uallty of the Iron ? Pvx . 

FORGING SCREWS. 
(To t1u .&liUw qf The B~ ttr.) 

SIR,-Would you, or any of your rea.de111, be kind enough to lnlonn me 
whether there is any machinery for making the thread of screws In a red-
bot stat.e? T. D. L . H . 

Anzin (France), Februnry 19th, 1861. 

HIDE .ROPE. 
(To tilt .BdUo,· of TM Baginttr.) t1 Jr 

SIR,- Will you, or any of your numerous correspondents, be kind enough 
to Inform ua where " bide rope" is to be obtained t It is largely used on 
board of ship, but is now moro exte011ively used for Aclt-bekle purpoeei, 
&c Any early infonnation will obllgll. 

F rome, Februuy 17th, 1861. JOJL'i' RoooER.B A.ND Sos. 

- -
THE BAND SAW. 

( To thl Bditor Qj Tilt Bngi1uer.) 

Slll,-Wlll you be 110 kind e.s to inform me, in your next number, who is 
t he patentee o£ the baod-6aw1hg machlbe for wood cutting, and about the 
t ime it we.s pat.ented Y I know of several p11.tent.ees for improvements, but 
cannot find out the patentee for t he machine. J . N. P. 

lligh-street, Colchester, February 16th, 1801. 

--
BEATING FEED·WATER. 

(To the Editor of The Et1gineer.) 

SI&,-Can you kindly ln.fonu me, through the mcd.lum of your columns, 
whether there Is a pat.ent out for he.ting wat.er lllt.er leaving the for<:e·pump 
11.od before goinl!' into the boiler? if so, whose, aud on what principle ? 

Sunderland, February 19t h, 1801. AN OLD SUBSC&fBEJI. 

( Tf't pub/ill1 the a!xnJ( for the puryolt of inviting 1omt of our corrupondmu to 
alli1Ctr the quut~111 adw.l. S uch lll<lten art in w e, but we cannot 1oy 
wlitthtr tlley liavt b«<l patuottd. J 

THE SLOTTING DRILL. 
(To the Editor of Tilt Engillur. ) 

S1R,-Under the heading of "Notes and :Uemornnd:l," in TnB ExoiXUR. 
ofthe 1st inst., t he foUowlujt paragraph OCCUI'll :-The "slottiug or cotter drill 
was first employed, we beHove, by the late Mr. Holtzappfel. I t was sub
sequently Improved by Mr. Na.smyth, the lat.e Mr. Fors,rth (of Messrs. 
Sharp, St.ewart, and Co.), and others." J feel it due to myself, as well as to 
you, to stat.e that I made my ftrst " slotting machine" or machine specially 
adapted for cutting slot.s in the Interior of wheel8, &c .• in the year 1824, 
previous to which tlme 11nd subsequent to lbl7 1 had cut slots both iotenw.l 
and external, on the" pinning ml\Chine," also invented by me. The slotting' 
m:a.cblne made by me In 1 24 hnd Its cutt.er In the form of a chisel. In 
the year l BSi I made a mnchlne for cutting slots In wbjch the cutter was a 
clriU. 

Hitherto l have beUeved myself to be the original inventor and manu
facturer of both the "chisel" and "drill" slotting machines, and I am not 
awnre that the fonncr hM been Improved by anyone except myself, when I 
adapted lt for pa1-ing and •haping 'nttal objecu. ShouJd I be wrong in this 
conclwdon, I have no doubt I shall be set right by some of your correspon-
dents. RICUARD RoB.!RTS. 

10, Adam-street, Adei)Jhi, London, 20th Februnry, 1861. 

STREET TRAMWAYS. 

(To the EcJUor of Tlte Enginttr.) 

SIR.,-As much Is now being said about the street tramways I beg to 
submit the following phm o.s cheap and durnble In pract ice :-It coulll be 
laid In any street ; and, being sot level with the pavement, woul~ not 
interfere with any cross trnftlc. Once laid, it would be pennanent unttl the 

• t rnm wa.s worn through, and need not 
- ----'------ then be removed if the upper or wear -

.... --,.. lng surfe.oe \\118 inserted in the base by 
e. dovetail-joint, shown at the dotted 
lines. I subrult tbo followi.ng would 
be one of the most, it not tbe mi'ISt, 
economic plans that oompanies or cor
porate bodles (the latt.er being the 
likeliest parties for such undertakings, 
they being the local govemment.s of tbe 
cities and towns to be benefttted by 
euch Institutions), could adopt, and 
could be cast In lengths m06t con
venient for use, the same being made 

continuous by coupling bolts passing through lugs or fto.nches; or dovetail
joints might be used. This plan would be pennanent for many years, 
admitting of CI'OSiings at right angles or any degree of curvature, and would 
be a safe receptac.le for the electric wire, now so esseotlal to the progress of 
business in our cities and toWliB. 

Companies and corporations Will do well to consider this plau, aa t he 
t ram could be cast at a price equal to tbat of wat.er or gas pipes, and the 
interest on tha t portion of the cnpltal might be secured in part by the use of 
the same for the reception of eloctric wires. J. W. 

Goathland, February Stb, 1801. 

MEETINGS NEXT WEEK. 
L'i'8TJTUTION OP CtVIL ENOII\KERl!.-Tuead.ay, February 26, at 8 p.m., 

continued discussion upon Mr. Fox'H paper" On Iron Permanent Way," 
and, if time pcm1lts, ' ' Description of a P ier erected at South port Lanca
Jihlre," by Henry H ooper, Assoo. Jn.st. C. E. 

SOOTZTV OP ARTS.-WcdnCI!dll.y, 8 p.m., " On tbe Alpaca, and lts lntroduc· 
tlon Into Austnilla," by Mr. Ooorgc Ledger. 

•• 

Tli'E E1iGlNEEk. 

INSTITl/TIOl'f OP NAVAL ARCIIITIICTS.-The follO'\\ing is tbe programme Of 
proceedlng8 which the council of this institution have issued. The meet
b)gw, it will be observed, lUll to be l!eld next weqk ~ Th 11111day, February 
28th. The Rl~bt lion. Sir John Pakington,' Bart., G.C.B., b .C.L., Pres1dent 
of the l nsmution, in the chair. Momlng meeting atl2 o'clock. Paper 1 : 
"On the Constn;&ctlon of Iron Vessels of War, Iron..:ased

1
" by J . D'A. 

Samuda, E.,q., Member of Councii.-Paper 2 : "On the Professtonal Problem 
presented to Naval Archlt.ccts In the Construction of I ron-cased Vessels of 
War," by J . Soot\ R US8811, Esq., F.R.S., Vice-Presldent.-PaperS: "On a 
New .Mode of Co!WUct lfll Shot-proof Vessels of War," by Charles Lungley, 
Esq.-(Tbe remainder of this moctlng, and an evening meeting also, wiU be 
occupied by a dilcusslon on the above subjects, In which Capt. E. P. 
Halsted, R.N., Vioa Admll'al Sir G. R. &rtorius.J.. Rear-Admiral T. Bende1110n, 
Cnpt. Sherard o.bom, R.N., Capt. Coles, Jt.N., J. Nasmyth, Esq., J . 
Anderson, Esq., J'oelah J oncs, Esq. , and other gentlemen will take part.}
Evenlng meeting, at 7 o'clock. Discussion on Iron-cased Ships of War, a.' 
alated above.-Fr1day, ?..larch 1st. Moming meeting at 12 o'clock. Paper 1 : 
"On the &lllng of Shlpt," by the Rev. J. Woolley, LL.D .• Vice-President. 
-Paper 2 : •• On a .Metllod of Calculating the Hydrostatic ::itability of 
Sbl]»," by S. Read, EIQ., 1\lemher of Councii.- Paper 3: " On a New 
Method of Calculating t ho Stnblllty of Ships," by F. K . Bames, Esq., 
.M.I.N.A.-Papcr • : "Notice of the Jat.e Mr. John Wood, and Mr. Charles 
Wood, Navnl Architects," by J. Scott Russcll, Esq., F.R.S., Vice-President. 
-Evening meeting at 1 o'clqck. The Right Hon. the Earl of HU'Ilwicke, 
D.C.L., F.R.S., h1 tho chlllr. Paper 1: "On the Deviation of the"'CompiiSS 
in Iron nod Other V ~ J s( consldorod Prncticnlly with reference to Mat.erlal, 
Position, and Mode of Construction nnd Equlpmeot," by F. J. 0. Evnns, 
Esq., R.N., Assoc. l .N.A., Superintendent of the CompiiSS Dcpartmentof the 
Admlmlty.-Papor 2: "On American River Steamers," by Nonnan S. 
Russell, Esq., A8800. J.N.A.-8nturday, Mnrch 2nd. Morning meeting o.t 11 
o'clock. Paper 1 : "On the Wave Line Principle of Ship-Construction." Part 
I ll. Conclusion, by J. Scott R u.'!IJOII, EI!Q., F .R.S., Vice-President.-Paper 2 : 
"On the CIIISSillootlon of Iron Shi)>~," by J. Grantham, Esq., Member of 
CouncU.-Papor S : "On tho Construction of Unsinkable Iron Ships," by 
Charles Lungley, Esq. 

CIVIL AI\D l lr.cllANUJAL ENOI!I.I!IR8' SociiiTY. - Thursday, at hall-past 
7.p.m., "Tho Foundry," by Mr. A. F. Yarrow. 

.ddwrtiltment1 cannot be gua ratuttd i n~trlion v nkuddiwrtdb~for•tighto ' cl.ock 
on Thurlday n:ening in earh week. The charge for f01J.r linu and t11Ukr il 
h4(f-a-C1'0Wlt: tac.\ line afttM/Jard.l, rizpt!~et. Tile lint at:t~-agu nine uorda; 
l>l«kl art cJaargtd the aa- rate for tlu ~they flU. .AU •ingle adwrtilt
mmt4froM tM country mwt be accompa?aiat by 1tamPI in paymDil. 

Tnl! ENOJ.NB.B& con be ll.ad, /;y order, from any nt1&$aptnt in tolD!l or covntry 
and at llu t1ariow rail.1My ltatioftl : or it can, if prt,/errtd, bt ll!.ppli(d 

direct~ 1.\e qfftct on the fol'owiti{J Urml : -

/Jalf·ycal"'y (inclt&dmg cloubU nvmbtr), 161. 9d. 
Yearly (inclvding ttoo clotlblt llwnben), £1 111. 6d. 

1.1 crtdit be taA:m, an atro charge of hco al.iUinga and rizptnct ptr anllvm 
trill be ~Melt. 

TuB E I\Ol!OD!R il regiltmdfor ti"'.IIIIIIiuion abroad. 

lAter• retot ill{J to Uu advmi«mt'at a ~&CL publilll.i ng deparl!ntllt of thia paper art 
to be acldruud to the publilher, MR. BERI\ARD LUXTON; aU othtr /ttur1 allcl 
eot ~~~n vn ica hou to bf addrtutd to !M Bdit{)r of TUE EsorNu n, 163, Strand, 
W. C., London. 

THE ENGINEER. 
PRID..t Y, PEBRU.ARY 22, 1861. 

THE GREAT EAST.ERN1 AND IRON-CASED WAR-SHIPS. 

GENERAL SIR H OWARD D ouGLAS has long been recog
nised as the principal literary champion of wooden ships of 
war. Whenever there has been a. chance of introducing iron 
into their construction, he has uniformly exerted hm influence, 
which is by no means in co~ ide ra ? l e , against .the project . 
In his latest pamphlet on this subject he remmds us that 
he was long ago consulted by the late Sir Robert Peel as to 
the use and efficiency of iron frigates, and that he stated, 
in reply, " that ves els wholly constructed of iron wer e 
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 hon-plated ships of the present day. 

Up to this time, Sir H oward has had the field almost 
exclusively to himself; but during the last few days Mr. 
Scot t Russell has s~ pp e d forth in vindi c a ~ion of. the use of 
iron, and bus pubhshed a pamphlet• which Will exert a 
serious counteraction to the influence of Sir Howard's 
writings. I t is generally kno,vn, by this time, that the 
author of this puruphlet was consulted on the iron-cased 
ship question by the National D efence Commission, and 
that he prepared numerous designs for them; it is also 
known that he 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 j ustice 
in a pamphlet intended for public perusal. 

The passage in Sir H oward Douglas's remarks, which 
seems to have excited M1·. Scott Russell's open opposition, 
contains a depreciatory observation respecting the Great 
Eastern, and runs us fo)lows :-

The question which I proposed to examine was as fo llows :
' Vbether ships constructed wholly, or ueady so, of iron, are fit for 
any of tJ1e purposes and contingencies of war? I cnme to the fol
lowing conclullion : firs t, that ships fonncd whollf, or n~rly so, of 
irou, are utterly unfit for all tl1e pw-poses and contingencies of war, 
whqther n& fighting ships or ns transports for troops; 68-pounder 
soli(l shot w ould pass through t he Great Eastern with tremendous 
cffcetjldud the lJCI-fOI'1\tion in the outer shell co~1ld not be pl ugf:!ed 
up; she is nn awful roller, nnd has never nttamed anything hke 
calculated speed; second, I hat thin plates of iron , even iths of an 
inch thick, nrc proof against shells or hollow shot in an unbroken 
state, but that tho fmgment:; of the shot and shell pnss thrcugh the 
plate!! nnd produce an effect perhaps more formidable than any shell ; 
third, that boin~ proof agmnst shells will :wail litUe unless tho 
vessels are likewll!e proof against solid shot; fourth, that the thick
ne!\8 of plal.es required to resist ahot, fired from the heaviest nature 

of gun, must not bo less than 4o in. 

This, it will be admitted, reads much more like the 
language of a pamphleteer t han of a philo opher. I t is, 
howeYer, in no way inferior to many other portions of Sir 
H oward's la t production. 'l'he 4! in. mentioned at the 
end of the above quotation must, he says, become 6 or 8 in. 
i f the iron is to be usetl without a tlmber backing; and 
then he "constructs a dilemma," as Mr. Rus ell truly says, 
in t he followin1l fashion : 6 or 8 in. of thickness are e en
tial to the perfect impregnability of iron. This weight of 
iron cannot be can ·ied without de b·oying the sea-going 
qualities of a ship-therefore a vessel of war cannot be 
made at o n ~e impregnable ~ nd a good sea-boat. Now ~l r. 
R ussell derucs that the true 1ssue between the two maten als, 

• The Fleet of the Future: I ron or Wood? Containing a. Reply 

to some Conclusions of General S ir llowa.rd Douglas, Bat·t., G.C.R, 
F.R.S., &c., in favour of W ooden Walls. By J. Scott Russell, Esq., 
F .R.S ., :Mem. CJouncil Ins t., r.E., nnd Vice-president I .N.A. Long
man, G1·ccn, Longman, nnd l{oberts. 1861. 
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wood and iron, is here fairly stated. The real qu e~i.on, he 
says, is this : Is iron less liable to injury by the mlSSilcs of 
modern 'varfare than wood ?-not, is it absolutely invul
nerable? 'Will the balance of advantage be, on the whole, 
'vith the wood or ' vith the iron ? Anil he undertakes to 
show that an iron fl eet, superior in every way to a wooden 
fl eet , may be constructed. The iron ships shall be stronger, 
he says, than wooden ships of equal weight ; they shall 
have less draught of water; shall carry heavier ·weights ; 
hall be more durable ; shall be safer against the sea, fu·e, 

explo ive shells, red-hot shot, and molten metal ; and shall 
be practically impregnable even against solid shot. Some 
of these advan tages are, of course, well known to ~ e l ong to 
iron ' 'essels; and it seems to us somewhat pedantic on the 
patt of Mr. Scott R ussell to write each of them out at 
length, us he does, in a separate paragraph, and with a 
number of its own. \ Ve do not r equire him, or anyone 
else, to tell us impressively that ir on will not take fire so 
speedily, or bw'll l!O well, us wood. F urther, .in the ab?vc 
enumerat ion of advantages, we get the same thing I·ect?Twg 
in two or three places. F or instance, if one ship be lighter 
than another, and therefore draw less water, our humblest 
render will sec, 've trust, that she will carry greater 'veigh ts 
than the other at an equal draught. I t is quite true ~~t 
the pamphlet is intended for general perusal; and 1t l i 

e9.ually true that there is an under-current of banter 
directed against Sir H oward Douglas, of course, in this and 
other parts of the production. Still, as the paper is intended 
to be read by men of science as well as men of no 
science, and as it contains other matter of a mo t 
weighty nature, we should ha.ve been glad to have 
seen small considerations, or well-understood facts stated 
less imposingly. ·w e dwell for a moment on this 
point because that of which we complain recurs frequently 
m the course of the article, or manifesto, or whatever 1t 
may be more properly t.ermed. On page 20, f?r a ~urt . h er 
example, Mr. Rus ell g1ves an expos( of certain preJudices 
which experience " has one by one painfully r?Oted out ;" and 
the fu·st prejudice which the author thinks 1t necessary .to 
discow·se upon is that cc iron cannot swim." H e occuptes 
some twenty lines ' vith an explanation of et how iron s ~ s." 
Nothing, we cheerfully acknowleds-e, c o ul~ be more luCid ~ 1 · 

effectual than the explanation which he giVes ;. but w~ s 1t 
necessary at this time of day? To s uppo ~e that 1t :was gw e!1 
ostensibly for the especial and exclusive informat10n of Su· 
H oward D ouglas would be to suppose Mr. Sc.ott Russell t ~ 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 writtt:n ~xpress. l y f ~ r ~h e 
purpose of informing Sir H oward that m rron sh1pbwlding 
1t is not usual to bring the corners of four plates together. ! 
-a piece of information, which, we are sorry to say, S ~.r 
H owo.rd 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 end he tells us that, n ~t many y~ ago, 
it was commonly found that the calculation of the displace
ment of a ship was an effort of skill which exceeded the 
powers of the D epar tment of the Suneyor of the Navy. 
W e think this must be-nay, we are confident it must be 
-an error. The department was, we admit, ~ dl y unsci~ n
t ifi.c before the present race of naval architects carr1ed 
their skill and culture to it, but it was not so bad as all 
that ! 

Having pointed out what we consider the principal 
blemishes of the paper before us, '\ve must no'v proceed to 
say that, not,vithsto.nding these defects, it is a most im
portant pr ~ du ction. The reply to Sir H o w~d Douglas _is, 
m the mum, most mastel'ly, and must exerCise a great m
fiuence upon the public mind at this crisis of ow· naval 
history. Before not icing its main features, it is right also 
to say that the designer of the Great E astern dispo es most 
completely of Sir H oward's ill-advised rema1·ks upon that 
noble vessel. H e shows that when the motions of the great 
ship were tested experimentally, in the worst weather en
countered on the out ward voyage to New York-by )fr. 
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, ~ i ving a 
mean of 10 ~ deg. A table of observations, furrushed by 
Mr. R tissell's son, who performed the voyage in the hip, 
confirms the testimony of these gentlemen, and is, of cow· e, 
confirmed by it. The author ingeniously adds to the e 
facts and figw·cs-by way of showing his readers what an 
"awful roller" is- an extract from Mr. W ood's brilliant 
narro.t ive of the Prince of ·w ales' tour in Canada, in which 
he as erts that the Ariadne rolled from 24 deg. to 26 deg. 
to windward, ond f1·om 30 deg. to 36 deg., or even 38 deg. 
to leeward. As to the speed of the Great Eastern, l\lr. 
Russell states (and appeals to the ship's log for confirma
tion) that she realised 13·9 nautical miles, or 16 statute 
miles an how· on the whole of her voyage from Amel'iCJl, 
dw·ing 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. " ' e ean ourselves 
confu·m the lat ter as ertion by reference to a ci.rcumstn11Ce 
which we perfectly well remember. On the day when the 
members of the H ouses of Parliament lunched on board the 
great ship in the Thames, some time before she left her 
moorings, we had an interview with ~ lr . Scot t R ussell on 
board, and requested him to tell us what speed he himself 
expected the ship to realise; and his an wer 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." Wb.at Mr. Russell now uys in his 
pamphlet is exactly '"hut he then said to us. H e concludes 
his reply to Sir Howard, on this question of speed , by 
quoting a calculation made and published by )lr. Reed, by 
which the performance of the Great Eastern is sh own to be 
very excellent. 

\Ye must refer our renders t o the pamphlet itself for u f11ll 
statement of the arguments by which the author re cues 
iron from the charges brought against it by Su· H oward; 
suffice it here to say that he a cnies in detail that 68-pounder 
shot would do t he Great Eastern so much harm as thcy 
would do a t imber-built ship, or that the perforation in the 
outer shell could not be plugged. H e contcncls that the 
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experiments. hitherto made with ~on p~ atcs, as targets, 
instead of beang adverse to the mer1t of u-on, have hown 
that thin plates, even fiv e - eig ht ~ of . an inc.h thick, are 
proof against shells, that plates 2 m . thick ru·c tmpenetrable 
even to frao-ments of shells; that 4i in. plates nl'C 

nearly impe~ ctrablc to shot fired from the hcavie t 
guns· and that 6 in. plates arc practically impenetrable. 
H e c ~ntcnds also that the experience of Captain H all and . 
Captain Charlewood, in ship of iron actually e n ~agcd in 
Will' has shown the three following thuurs :-Fu·st , that 

t f . t 3 000 ton while the iron ''essel can \ is equally difficult of explanation . Compared with other 
~~~ r: t~~r .. o I't is exce~gly probable, however, ava~ble imulators, pure and "~~anised cao utc~ouc ! a ~d 
h 

· h h d ds c hi e timate and that 1 500 vanous compounds of the gum, 1t 1 found to be mfenor m 
t at fc a ~~ 0 grolun uffi, o ~·e nt to build 'an u·on hip' as cvel'• re pect. At 180 deg. Fah., or even at 212 deg. Fah., 
tons o metaL lS amp y s Cl J • 1 d d t' . ·t' f · t 
lar e as the Orlando and e\·cn trongcr than she. the mcchantca an non-con uc mg Pl?pel 1es o pwe c'9.ou -

l
g h art' 1 ' .1:-c""" the "Futw'c Fleet of chouc remain wtafi'ected to any matel'lal extent. In gutta-
n nnot er 1c e we mav u.us ....,.., • b · ·d bl · · d 

Enn-land," which form the ubject of the concluding percha the e propertte ecome cons1 ern. y ~£rure , 
h 0 t f ~1 · cott Rus ·ell's very intcre tino- e ay. even at a temperature of 100 deg. ·when "e cons1 ~r the 

c ap er 0 • r. b liability of a telegraph cable to be expo ed to the action of 

OCEAN 'fELEGRAPUY. heat previous to it· submersion, the im p o rt anc~ of this 
consideration cannot be o,·errated. The mcchamcal pro-, 1' 9d . even where the thickness of the vesse s s1 e 1S not more 

than half-an-inch thick, shots fired obliquely haYe glanced 
off although they would have penetrated a. weaker ve. cl ; 
l!e~ondly, that shots fired directly have pa ed through both 
sides of the ship, doing less damage dll·ectly, _an~ less 
damage by s ~!~t ers, than would haYe happened m tnn~ er 
ships; and, · dly, that .the sbot-h?l? have been a cru;ily 
11top~ ed, and more easily, expeditiously, and le s cx
penstvely repaired, than in wooden shi.P.s· 

The great advantage which the author clailns for u·on 
O\'Cr wood is it ' in de tructibility by incendiary shells of 
any kind. It is now admitted, be say , by the experienced 
naval officers with whom he has conversed, that a clo c 
engt4Scmcnt between two ships of the line must be a 
quest10n merely of five minutes ~ to the to~ l destructio.n 
of either or both. " The prachcal conclllbton from this 
state of thin~ s is," he goes on to say, " that such an action 
has become 1D1possible; 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 ha tily, although we think it mu t be 

TIIERE is, perhap , at the pre ent moment no art in iln- perties of caoutchouc appear to render it peculiarly 
mediate connection with science so much open t~ the char_ge adapted to resist the strain and comprc ion to which the 
of empiricism or the imputation of the ab ence m Rracti~e insulatinrr material is expo ed. Under the pressure of 
of a cientific basis, as that o f electro-te~cgra~hy .. _! here 18 1,000, 01 ~cveu of 1,300 atmosphere , the in ulation of the 
no doubt that it i far bchindhand wtth e ech·tctty, con- caoutchouc co>ering remains perfect. \\'hen submerged 
. idcrcd a a. ciencc, although great and important progre · under water its dw·ability appear ' to be at least equal to 
is now imminent. This disparity between theory and prac- that of gutta-pcrcha. According to a report of Mr. 
ticc is an unfortunate consequence of the fact that t~e be t c. F. Varley, the i.Jtsulation of caoutchouc appears to be 
electricians, even were they disposed to leave thcu· own from 50 to 70 times more perfect than that of gutta
sphcrc of ab t ract ciencc, arc bv no mean fitted to become percha. The uperiority of in ulating power in caoutchouc 
the be t electrical engineers. 'the former generally regard i , atte ted by Profes or " Tbeatstone, ) lr. C. V. Walker, 
cicntific facts without any re~crence t~ ways and me~s l Mr. ·w. JI. Preece, and other electrician . It~ specific 

the ln.tter often lose sight ~ f s~tencc a~md. the m,orc ~~~enal induction is al o less, a fact of immense importance in 

• ultimately accepted. Betore wood is utterly condclllDed 
as a worthless material for ships of war, it ou~ht,. we 
think, to be inquil,cd whether, by a new mode of combmation, 
or by a new system of construction, timber could not be better 
adapted to re ist fire th~ it is at pre e ~ t in ow· ships: . :\Io t 
certainly it could, we thmk. Two things are reqws1tc for 
the combustion of wood- the wood itself and oxygen, or, 
we may sar, all'. A timber structure, to the various parts 
of which a1r has free access, when once li~ht c d , will speedily 
be destroyed. But exclude the all-, and it is not easy to 
burn it, nor is it at all possible to bw·n it rapidly. As 
ships are now built, the air has free access to her timbers 
and planks through thousands of open spaces, and she 
!her~forc burn ar~kl y i. make her hull solid throughout, and 
1t will be Ycry cult mdeed to consume her by fire. Or
dinary shells would not fhe her: nor do we bchevc red-bot 
shot would; we are doubtful if even molten metal would 
often do it. These considerations are ip-norcd by )1r. Rus
seU; but they must be borne m mind if the subject is to be 
ar\Ved exhaustively. 

hen all these things are considered, however, much 
remains to be said in favom of u·on. It is a native pl'oduct 
-may be had in abundance-is certainly fire-proof-can 
be fashioned into any requil·cd form and of any required 
size and can be made to afford any requisite degree of 
impregnability. Mr. Scott Russell contends that, in addi
tion to these advantages, an u·on ship of a given size and 
strength may be made much lighter than a wooden one; 
and, therefore, if a steamer , may be mode to carry fuel for 
much longer voyages. This last is a very important point, 
and one respecting which Mr. R ussell is known to hold 
exceptional opinions. H e is pre-crnincntly the advo
cate of lightness in the hulls of u·on ships. On this 
S'Ubject he is practically at is ue, we believe, with 
nearly the whole shipbuilding profes ion. W e by no 
means mention this disp ar a~iug l y; on the contr1u·y, 
after a good deal of considerat10n , we believe bin1 right, 
and the profession wrong, on this point. 1t is a matter, be 
it remembered, on which it is very easy indeed for a cla s 
of men to err. In the fir t place, when people put plenty 
of material m to a structw·e, they think they are SUl'e to be 
" on the safe side." This consideration exerts a continual 
inftuence in favour of weight of material-in disregard .of 
scientific considerations, often enough, as we have seen over 
and over again in engineering construction . Then, again, 
there is the infiuence of precedent. "Wben a class of men 
once begin to do a foolish or an ill-considered thin6', they 
are sure to Unitatc it, and are very likely to go on ilmtat ing 
it for years out of mere regard 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 theu· 
practice, however absurd it may be, as little le s binding 
upon them than a law of natme. W e do not mean to ay 
iron shipbuilders are o bad as all this; on the contrary, 
they have been steadily improving their practice ever since 
they commenced it. But we do say that a great deal of 
iron is put into ships in a mo t unanilablc manner, and we 
t hink Mr. Scott R us ell deserve immcn e credit for the 
clearness and persistency with which he has advocated a 
better disposition of material in u'on ships. The 
Great Ea tern is both the li~hte st and the stronge t 
ship in the world for her lZC. Although of 23,000 
tons burden, her hull weighs but 8,000 tons; yet he 
went through the unprecedented trials of her lallDch
through "long months of tortw·c," as Mr. Rus ell phra c it 
- in a manner which completely c tablishcd the sounclne 
of the principle upon which she wa built, in o far as her 
longitudinal strength is concerned. \Ve de ire to be very 
explicit on this head, because, as the thoughtful reader will 
see, the advocacy of lightne s in the h ull of a hip i ' likely 
to be resisted by builders from many cause ·, and from no 

• • 
cause more commonly than from a want of such a degree 
of sound mechanical knowledge as i essential to the in
ve tigation of a question of this kind. It requires con
r:.iderablc scientific knowledge to enable a man to gra p 
such subjects; but we must not, on that account, check 
improvement-nay, on that YCl'Y account, we must labom 
all the more to ~trcngthen the hands of every real im
prover. l t mru.t be acknowledged, howcYer, th~ t t l\lr. 
.R.us 'ell tries the conlidence of hill profe ionul brethren Yery 
severely by the extreme to which he seems to pUb~ his 
principle. The hull of the Orlnndo,. a wooden. fhga~, 
weighs, he says, 2,500 tons. " The wetgbt of an 1ron hip 
of equal tonnage is 1,500tons. . . . Onanequaldraught 
of water the wooden frigate can only carry equipment and 

consideration connected w1th 1t applicat10n. 'I hu_s 1 ~ lS that b" 1 h 1· b k d 
d 

t t re pect to the rate at w 1c 1 t · e me c,an . e wor e . 
telegraph engineering has hada ten cncy~o rcma 1 ~ 11 n.s a" Accordinrr to )le rs. ~Y ern er and C. ". Steme n ~ , the 
quo. It is, however, an infant and a growmg a~ pli catio n . of pcci.fic i~ 1 duction of ~utta- p ercba being taken as unit, 
science and we haYe rea on to expect that tt practice that of india-rubbcr 1s equal to 0·7 only, and tha~ of 
should become grcat~y modified and impro~ed by our present \V ray's mi.xtme 0·8. But ·we would ob erve that suffictent 
experience. It was. ~crfcc·t~y comprehenstble !lt the onset evidence of the uperioritv of caoutchouc cxi ted previous 
that practical clcctnctan::', like.d?ctorll, should m ome cases to the commencement of the la t great enterprise carried 
disao-ree, and that oppo tte oprmons should be upheld on out under GoYernmcnt upervision. It is worthy of com
cquitly ~ood autho~ty until one or th~ other w~ ~oYed to ment, now that the re ult of the Government experiments 
be a mlSapprcbcnslOn. Thu certam telegia,p ts- on to determine the relative merits of insulators are pretty 
abstract grounds which appeared from the fu·st, .an~ were generally known, that, with the exception of the late )1r. 
ultimately proven to be, contrru'Y to the first pm ~ct pl ~ of R Stephen on, not one of the electrical .engineers called 
electrical science- may have ad,·ocated fine WlreS' and f h · f h 
" u· ltcnse, current without erious detrim. ent to their rep_ u- upon to report in the question o t e con tl'Uctl~n. ~ t e 

d f 1 Gibraltar cable made any reference to the posstbility of 
tation when the expediency was r ~cogmse ? crop orng emplovi ng this gum as an in ulator. The attention of 
the "nuantity" current, and reducmg the reSl tance or the J ~ •1 b clir d 

· 1 th d practical electricians must no'v ueces ru·uy e ecte to 
conductor accordingly. At the pre cnt moment .e a van- it, ina much as the increased impmity of the samples of 
tage of light over heavy telegraph cab l ~s may, ~'1th _ome h d 1 di · · f h 1 t 

S
how of reason, be upheld upon theoretical con tdc.rations, gutta-perc a, an t le mmuttOn o t e supp y consequen 

b d b upon the method of collecting it, render it problematical 
although the c advantages may appear to e negative Y whether the latter can be employed with advantage in any 
practical l'C ults. There arc even now many r ~a o~s for point of view. 
diffidence and caution, as well a for some divers1ty of 
opinion, in the new and ilnportant profe i?n .of the 
electrical eno-ineer. But we must state that, while m some 
instances th~rc have been few external indications of pru
dential misgivings on the part of ~ e profe ional .autho
rities who have been called upon to influence the dispo al 
of capital, there has b ~e~. ma~ife stcd an unaccountable 
degree of reluctance to m1t1atc lDlproYemen~. ' Vh~n t~e 
responsibility of failure may be traced to an mnovat10n, 1t 
may be natural to endeavour to follow .the safe and beaten 
track which has led to succc . But m 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 requil·ed to effect improvcm_ent; 
and successful innovation can alone, at present, con btutc 
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 w1til 
electric enginccrino- becomes o nearly .a S<;'ience pmfait th;at 
success is better to be achieved by a trict adherence to tt 
established ntles than by the best con idered innovation . 

All this means imply that in this particular branch of 
engineering men are requil·~d of an ot1ginal ~tnmp -caT~ful 
in theory fear le s in carryutg new 1deas mto cxecut10n. 
\Ve woUld not lead any of ow· readers to infer that we doubt 
the fact that such men are to be found among the electrical 
engineers of note at the present day. B_ut we would 
strongly deprecate the tendencY. to con~erva t1 ~ · not to say 
Unitation, which has been mamfe tcd m canpng out our 
latest tele!rraphic enterprise . There is no adequate reason 
why any ;ropo cd telegraph cable should be, with little 
exception, the exact copy of a former on~. In every ca~o 
there will be reasons to the contrary, until a cable be la1d 
which may be referred to as a near approach to perfection. 
'Ve need not in ist upon the fact that at the present moment 
perfection i emphatically a q~e tion of degree. Opp o~'-
tunities for improvement are wtthout doubt to be found m 
the manufactw'e and management of every new cable ; and 
there are certainly i:ounds for con ·idering that many of 
the e opportunities ve hitherto been n eg l eete~. In many 
ea es practice has run ~ounter i? the be t e ta~lished theory 
in refusing to recogmse or s-1ve. cff~ct to. tm:provements 
sanctioned by the re ulbl of ctentific mvestign.t10n and ex
perimental trial. 

' Vc would refer more particularly to the continued use of 
the "deadly coils" of external iron or steel wl.:e, an~ to 
the exclusive employment of gutta-pe1•cha for tnsU!l.at10n, 
as instances of the tendency which has prevailed to ignore 
ilnproved appliance which are obviously nece ary for the 
p1<ogre s of ocean telegraphy. The di ad~ · antag~s of the 
spiral coil arrangement of the trcngthemng w1res have 
long since been pointed out; and nothing, as far as we 
know, ha ever been advanced in favour of the same, 
beyond the fact that expen i"c machine9· had be~n pro
vided for the manufacture of cablE accordillg to this plan. 
There is reason to fear that sllnilar considerations have in 
several instances been. allowed to interfere with the 
efficiency of telc~aph undertaking . It is well known 
and under tood tllat the piral dib-po ition of the outer 
wires not only causes the in ul~ting mat~rial t~ be power
fully comprcs eel, and forced m to the mter. tlcc of the 
metallic covermg ; but b~ · rendering the latter capable of 
extension, thro,n; the tensile train in laying the cable 
upon the conducting wire . Thi is preci ely what is to be 
avoided by the adoption of an outer wire covering. If, a 
stated by )Ir. H . C. Fordc in a report to the Treasury, the 
l)hrinkao-e of a hemp covering (a · recommended by the late 
)lr. Robert St e phen ~o n, for the Gibraltar cable), is buffi
cicut to injw·e mechanically the gutta-pcrcha core, it i 
somewhat bw-pri ing that the effect of the en01mous pre -
sw'e exercised by the spiral covering under ten ion should 
have been pertinaciously overlooked. 

The exclusive employment of gutta-percha in insulation 
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STRENGTH OF IRON. 

'l'HE value of one description of u·on, as compared with 
that of another, should, it is to be suppo ed, depend upon its 
comparative trength. There arc ea cs, it is b ·ue, where 
u·on is employed as much for its mere "·eight as anything 
el e, inertia or the stability of pondero ity being of more 
consequence than absolute streng-th. For such pw·poses 
lead would, of cow· c, be preferable to U'On, could it be had 
at the amc price. But in a majority of t he applications of 
u·on, its own w ei~ht is a load, pro tanto, upon its power 
of t·esistance, and, m bridges, it is easy to calculate the span 
at which the structw·e would be cle t royecl by its own 
gravity. If, then, there were one invariable tandard of 
cohe iYe power in all iron, or if it requil·ed, let us suppose, 
ten tons to pull asunder one square inch of cast-u·on, and 
twenty-five tons to pnrt a similar section of wrought-iron
no matter of what make-ow' whole practice of con
truction in u'on would tand in a Yery different po ·ition 

from 'vhat it now doe . From the data contained in the 
majority of ow· engineering books it might be suppo ed that 
this w1iformit.y of strength actually existed. Many engi
neers assert that " there is no great difference in iron," and 
their practice is appat·ently conducted upon this a sump
tion. ~ I r. Robert Stephen on a ured the Iron Commission 
of 1848 that there was not probably a greater range than 
five, six, or seven per cent. either way from the medium 
strength of all the U'ons in this country. The same dis
tinguished engineer, however, ent in to the Commission a 
table of experilnents made under his authority to detenn.ine 
the u·on be t suited to the construction of the High Level 
Bridge at Newcastle, and of the large number of 1 in. 
square bars te ted on 3 ft. supports, the transYcrse break
ing weight Yaricd all alon~; from 518 lb. to 1,072 lb., the 
average being something hke 800 lb. or 850 lb. Thus, of 
ninety-six specin1ens, three bore between 500 lb. and 600 lb., 
one between 600 lb. and 700 lb. , nineteen from 700 lb. to 
800 lb., thirty-four from 800 lb. to 900 lb., twenty-eight 
from 900 lb. to 1,000 lb., whilst eleven specimens bore more 
than 1,000 lb. The Government experiments, completed 
la t year at W oolwich, comprised 850 amplcs of cast-iron, 
all sent in for a competition which was to determine the 
be t iron for ordnance, and in which it is probable that 
eYery one sending sample selected such as he believed to 
be his best. The e experiment , as is known, disclosed 
tensile strengths varying from 9,417 lb. to 34,279 lb. per 
square inch, the results ranging variously from nearly 
14,000 lb. un ~ e r to 11,000 lb. aboYe .the general a yera~e . 
The tronge ·t uon wa , therefore, 3~ hmes a trong as the 
weakest iron. '!'ben, again, there are :\Ies rs. N a pier and Sons' 
expcrinlcnts, cani.ed out more than a ycru· ago at Glasgow, 
of ninety cast and puddled s teel bar:>, the range of tensile 
trength was from 148,294 lb. do,,n to 42,564 lb. per 

square inch. Of 195 wrought-u·on bar , the strength 
varied from 68,848 lb. to 44,453 lb. Eighty steel plates 
ranged from 108,906 lb. to 62,435 lb., and 150 u·on plates 
showed a range of ten ilc trength from 62,544 lb. to 
32,450 lb. Of thu1:y ample of Acadian charcoal cast
iron, tested in December, 1858, at " 'oolwich, the 
tensile sttcngth Yaricd from 13,92 lb. do'vn to 15,071 lb. 
per square in. , the variation in trength being. a in all the 
other experiments refened to, promi cuous, and with no 
appax?nt tendency to any general tandard. In Lloyd's 
e ~penmcnt ~ on _rh·etted iron ship plates, made some time 
s m c~ at.\\ oolwtch, some of the butt straps opened at a 
st ra~ of but about ~ tons per square inch of actual cross 
ech on, and the ~ -lD. plate parted generally at from 5 to 

10 ton per square inch of solid iron. After the fatal 
cxplo ion of a 10comotive boiler, in 1868, at an engineermo
cstablishment in Manche ter, l\Ir. Fairbairn testea sever;:]_ 
of the plate , one of which broke under a strain of 4! 
tons per quare mch. Those familiar with iron arc aware 
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