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T o  some readers the days of the wooden warship and  of the pioneers of 
armoured ships may seem very remote, but when I joined the Chatham Reserve 
in 1895 I messed in one wooden ship, slept in a second a n d  got my orders from 
an  office in a third, alongside which lay the ' floating factory ' Chas.seur, while 
Crimean gunboats plied on the Medway. In 1900 I served under Admiral 
Seymour in North China and two years Jater was appointed a n  instructor a t  
Dartmouth, where for three years I spent much of my time in the 120-gun ship 
BI-itannia, launched a s  the Pr inc .~  of Wa/~.s, and  in the 78-gun ship Hinh.rtan, 
much of the oak and teak of which is incorporated in the London ' T u d o r '  
shop  of Messrs Liberty. After attending in August, 1905, the last prize-giving 
in the famous old training ship, I was sent t o  Bermuda and  there, in the shelter 
of Ireland Island, was the Tc.rr.or. with the shipbreakers aboard.  She had crossed 
the Atlantic in 1859, presumably under tow, and had long served as  a depot 
ship. In 1905 the shipbreakers were removing the armour,  the wrought iron 
for which had been made in puddling furnaces and the plates fashioned under 
steam hammers 50 years before. 

The  Russo-Turkish War, generally referred to  as  the Crimean War, in which 
France and Britain joined forces against Russia to  preserve the integrity of the 
Ottoman Empire, lasted from the spring of 1854 t o  that of 1856. The first great 
war since the days of Napoleon, i t  was entered upon without due preparation 
and,  in the words of Sir George Trcvelyan, exposed the utter incompetence of 
the higher command, the lack of organiration and staff work, and the deficiency 
of con>n~issariat and medical provision, forming a remarkable contrast to  our  
conin~ercial and industrial efficiency. 

Fortunately the Navy was somewhat better prepared than the Army, but 
there were Inany lessons to be learnt and the experiences of those two years 
brought about a complete rcvo!ution in naval tactics and naval architecture. 
In spite of the progress made in steam navigation, hitherto the majority of naval 
oficers and master shipwrights had never pictured the sirpersession of tlie great 
wooden three-decker as tlie principal fighting unit, but the war sounded tlie 
hncll of both sailing and wooden ships for war. Fro111 the naval point of view 
the war was unusual in t11at the Russian Black Sea Fleet which, in November, 
1853, had destroyed the Turkish sliips in Sinope, withdrew to  tlie shelter of 
the harbour of Scvastopol, while the Russian ships in tlie Baltic never challenged 
the British and French fleets. 

1'hc tasks of tlie combined navies were therefore not those of fighting at sca 
and maintaining tlic c o n ~ m a n d  of the oceans, but those of protecting transports, 
conveying troops, covering landing partics and bombarding fortifications. 
Just as many a regiment bears among its battle honours the names of Alma, 
Inkerman and Halaclava, so tlie battle honours of ships include the names of 
Odessa, Sevastopol, Kerlch, Kinburn, Bomarsund and Sveaborg. Besides tlie 
campaigns in tlic Black Sea atid Baltic there was also colisiderable activity in 
thc White Sea and the North Pacific. At that time Alaska was still a Russian 
province. 



AKMOClREI> FLOA'TINC BATTERIES 

Some idea of the growth of our  naval forces owing to the war can be gleaned 
by recalling two reviews hcld a t  Spithead by Queen Victoria. I n  March, 1854, 
the Queen and Prince Albert inspected and watched the departure for the Baltic 
of the squadrons ilrider the command of the veteran Admiral Sir Charles 
Napier ( 1786- 18603, consisting of fifteen vessels all fitted with steani engines. 
T w o  years latcr Her Majesty held another review. This time there were no 
fewer than 240 vessels present. There were wooden sailing ships, woodcn 
auxiliary-screw ships, wooden paddle-wheel frigates and corvettes, iron troop- 
ships, an  ammunition ship, a hospital ship, a floating factory, numerous mortar 
vessels, some of which were self-propelled, over a hundred shallow-draught 
iron gunboats and also four armoured floating batteries. Here was something 
entirely novel, for these included the Erc~hus, built on thc Clyde by Robcrt 
Napier, and  the TPI.I.~I., built on the Tyne by Charles Palmer. These ships had 
iron hulls and  iron armour 4; in  thick. They were 186 ft long, 48 ft wide, had 
a displacement of about  1,900 tons, engines developing about 400 h.p., and 
each carried 16 guns. Of some similar craft it was said that ' they will neitl~er 
sail, steam nor steer ' ,  but the F1-c4u.r and Tcrr.ol were the forerunners of 
Ericsson's M(?11i/o1. and our  own mastless D C V N J ~ C ~ ~ ~ O I ~ .  

At the beginning of 1854, our  Mediterranean Fleet included eight sailing 
line-of-battleships mounting a total of a b o ~ ~ t  800 guns, two 50-gun sailing 
frigates, the 90-gun screw-ship A~UI)~CIIIIIOII ,  the 70-gun screw-ship Su11.r Pat.c~il, 
and  some 15 steani frigates and sloops, the finest of which was the Tc.l.r.iblc, 
a paddle-wheel vessel of 3,000 tons and 2,000 h.p. with 16 guns. The  
Commander-in-Chief, who flew his flag in the 120-gun ship B~.itnnnin, was 
Vice-Admiral James W. D. Dundas (1785-1862), while the Second-in-Command 
was Rear-Admiral Sir Edrnurid (afterwards Lord) Lyons ( 1790- 1858), whose 
flag was flown in the Agal71elrv?on, Both in this ship and in the 121-gun screw- 
ship Ro.~.ul A l f ? ~ ~ r  to  which the flag was transferred i n  February, 1855, Lyons 



had a s  his flag captain the progressive and  capable Captain (afterwards Admiral 
Sir) Williani Robert Mends, and  it is in his ' Life ', by his son, that the reader 
will find a full account of the work of tlie Navy in the Black Sea. Mends was 
born in 18 12 and  died in 1897. As a flag lieutenant a t  Malta he studied steam 
under Thomas  Hamshaw, who for 37 years was chief engineer of Malta Yard, 
and  he was singularly free from tlie prejudices of many of his contemporaries. 

The  first serious naval action in tlie Black Sea after the declaration of war 
was the bombardment of the busy port of Odessa on April 22nd. The  action 
began about  6.30 a.m. and lasted t i l l  4 p.m., the British paddle-wlieel frigates 
Su111p.s0tl, Rc>fl.ihution, Tiger, Ful.iou.~ and Te~./ . ihl~, and the French steam sliips 
Mogac/or, Vuuhun and De.scc~rte.s playing tlie leading part. 'A pretty episode 
resembling olden days ', wrote Seymour, ' took place on the Al.c./l~u.va, a 50-gun 
sailing frigate, standing in under sail and engaging tlie outer batteries, this being 
I believe, the last time that a n  English man-of-war was ever in action under 
sail.' On this occasion Mends was temporarily in command of the Al~ thusu .  
A few weeks later the Tiger had the niisfortu~ie to run aground under the 
Russian batteries and became a total loss. ' 

50,000 MEN 1,ANDEI) 

While these things were happening, the allied armies were assembling on the 
shores of Turkey and Bulgaria and early in Septetliber sonic 50,000 British, 
French and Turkish troops were taken aboard and were successf~~lly landed at 
Eupatoria and Kalamita Ray to the north of Sevastopol, over 400 vessels being 
employed. The  battle of the Alnia was won on September 20th. Six days later 
out- sliips took possession of the l i a r b o ~ ~ r  of Balaclava, and o n  October 17th thc 
first great bombardment of Sevastopol took place. A sketch of the plan of 
attack given In the Lifc of M[~lldt sl-ro\v5 six Russian ships sunh across the 
mouth of the Iiarbour and the allied fleets disposed in an arc outside, with 17 
British ships to the north and 13 I-rcnch and TurLlsIi ships to  the south. I t  nla\ 
on  thi\ occaslon tliat our  sailing line-of-battleship\ \vcrc towed into action by 
steam vessels laslicd alongside, a practlce long advocated but ncvcr before put 
p i ~ t  to tlie test. With tlicir sirperior mancjcuvring power the /1gu/ilc1ilt1o1l and 
.ycrtl\ PNI.O;/ were able to engage the fort5 at short range, but both s~~ff 'crcd 
severely. The  log of the /4gcrtllc11l11orl slio\vs that \lie began firing about 1 p.m. 
and withdrew about  5.30 p .m.  She had four men klllcd and 35 wounded, mucl1 
of lier r~gging  had been shot away, lier side5 and deck\ were I lppcd up by slicll 
fire, she had twlce been on firc and had 40 shots stiching in  her \ides. 111 ;I 
lettci- dated October Istli, Mend5 begun :' The plan of attack wa\ as 111- 
contrived as  could be,' and towal-ds the end wrote, ' Thus  cndcd the n a ~ a l  
attack upon Sevastopol for the present, nor- d o  I tliinh :~notlicr will be tried, \o 
futile are tlie cfTortc of ships against battcrles, ~ ~ n l c s s  they c,ln get \cry close 
to them . . ' It was nearly a year before the fo1-tres\ fell to  the allied arm1cs. 

Sc\erclynssome of our  s h ~ p s  had iufkred f rom fire from the fortc, on Novcm- 
bel- 14111-3 6111 thc Fleet passed tlirougli the ordeal of ;I I i ~ ~ r r ~ c ~ i n c  d u r ~ n g  \vli1~'11 
some forty vessels were lost : thecc including the l-rciich ship-of-the-line 1-lctll.r 
Qirlrttc, a Turklsli ship-of-the-line and tlic ncu P. &. 0 Pl.it~crl, :I fine nc\i ison 
steamer. In the Tort.rh/c tlie water flooded the s~okchold ,  putting out \omc of 
the fire\, but the situation was \a \cd by tlic C111ef Engineer, AndreLv Dougl~i5, 
I l f t~ng the stokehold plates so tliat the water could flow into the bllgcs, whence 
t t  was pu~iil?ed by tlie air pumps of the maln engines, which, l ~ k e  all cnglnes at  
that tlme, had jet condensers. Describing his expel-iences in thc Aytrl~lclllllotl, 
Mends wrote tliat ' I soon had a third anchor down and kept tlic cngincs 
going to ease the cables which, thanhi  to James Watt. enabled the good ship 
/'t~~17111~'11711011 10 ride easily.' 



SUBMARINE TELEGRAPH CABLE 

During the year 1855 the war proceeded with fluctuating fortunes, but there 
was always great activity around tlie coasts of the Crimea. T h e  new mortar 
boats and  shallow-draught gunboats began to  arrive and  there was an endless 
stream of transports and store ships. I n  January, Admiral Lyons succeeded 
Admiral Diindk!s as Commander-in-Chief and in February, with his staff, took 
u p  his quarters in the Rojlal Alhp~.t. I n  April, Mends records tlie laying by 
Captain (afterwards Vice-Admiral) T. A.  Spratt (18 1 1-88) of the Spitfire, of 
300 miles of submarine cable which brought London and  Balacalva into direct 
telegraphic commi~nicatioii. Spratt, who was tlie principal surveying officer in 
the Fleet, was afterwards elected a Fellow of tlic Royal Society. 

The  month of May saw the expedition to  the Sea of Azov, when Kertch and 
Yenikalc were captured with much machinery and sotile 12,000 tons of coal. 
Our  shallow-draught gunboats then destroyed all Russian shipping in tlie inland 
sea, thus cutting otT supplies for Sevastopol. The  great fortress itself fell in 
September and  then followed the allied attack on tlie forts at  Kinburn at tlie 
mouth of tlie Rivcr Dnciper. Some 50 steam warships were engaged in this 
attack, including the three French wooden-hulled iron-arnioured ' floating 
batteries ' TOIIIIUII~C~, LUI~C and Dcva.rtution. ' They were,' wrote Clowes, ' the 
carlicst arnioured steam sliips and  their appearance in action riiarks the first 
beginning of perhaps the greatest rcvol ution which has ever been experienced 
in the ccience of naval warfilrc.' The forts at  Kinburn were easily destroyed and 
after the action Mends wrote, ' The French floating batteries are  perfect ; the 
shot struck against them in many places, but siliiply indented the iron a trifle 
and ~ l ie l l  broke against them as glass. It has been a good experiment ; now 
Cronstadt and  Svcaborg are doomed ; nothing can save them.' In this action, 
the Frcncli for the f rst time in naval wnrfiirc, ilscd searchlights with parabolic 
mit-ror\, tlic current for which was supplied by primary batteries. 

While the memoirs of Mends and Seymour give an insight into tlie work of 
t lic Navy  in t lie Black Sea. t lie Lifc  cr/rtl IAc~t/c/.,s c!/' A(//II~/,CI; .Tit. 11. .l. SL/~IYI I I  
(IX10-90) contains niucli about the ships in tlie Baltic. In 1854 Sulivan was in 
conimand of the littlc Ligli~llili,y, the first steam \!esscl commissioned in the Navy.  
She was then cmploycd on surveying but was scnt to the Baltic. On reporting 
liirnsclf to Admiral Napier he was met ivirli  the rcmarl\: that lie ' did not Lnow 
what lie had come out for, or what was tlie use of a sitrveying sliip, unless to 
make a fire sliip of.' Napicr- was then O X  yeal-s of age and had lost the vigo~tr  
of the days when lie stormed at the Admiralty Sot- their ignorance of tlie benefits 
of steam po\ver, but tlic LigI~//iillg ~ I - O V C ~  of great service a n d  one of tlie 
iliustrations in tlic of' Srilivcrli shows Iicr leading tlie ~r/illhri~;:~/i, Hog~cc~ ,  
.~111l/~l7io/i, Ul~-'~illoi/ll and .4,jtr.\- through tlic channels of tlie Aland Islands for the 
assault on Bomarsund, \vliicli \vas c:lptilrcd 011 A L I ~ L I S I  15tI1, 1854. In his lettcl-S, 
Sulivan I-cf'crs to the coal clucstion, tlic met-its and demerits of ships, the health 
of the crews, and lie empliasizes thc impo~.rxnce of a supply of fr-csli water. 
Anotlicr olliccr, Admiral Moresby, recot-ds how tlie aged Napier went aboard 
the /I~.ivcl/. to make a reconnaisance but fell asleep in one of tlie chairs thought- 
I'i~lly pro\,idcd and that the engines were cclually tliouglitfully stopped t i l l  he 
awoke ; n o  doubt a unique episode in naval engineering history. When next 
S ~ I - i n g  our  ships again left for the Baltic they \\)ere under the command of Real- 
Admiral Ricliurd Saundcrs I lundas ( 1802-6 1 ). 

The employment of numcrous steam vcsscls of various typcs in warfare raised 
m a n y  problems, among which was tlie maintenance of tlie machinery of both 
warsliips and  transports. There were n o  dockyards available in tlie Black Sca 



and Baltic and this led to  the appointment as Inspector of Machinery on 
Admiral Lyons's staff of Thomas  Baker, whose whole career had been passed 
in the Service and who for a long time had been chief engineer of the Royal 
Yacht Victot-iu and Alhcrt. From evidence Baker gave before a committee in 
1858 it is learnt that workshops were erected at Kazatcli Creek, to  tlie west of 
Sevastopol, that lathcs and forges were landed from ships ; boilers, engines and 
tools obtained from Kertch ; mechanics sent out from Woolwich and Ports- 
mouth ; and another workshop set up a t  Constantinople. 

A t  Baker's suggestion tlie Admiral applied for a ' floating workshop ', but 
tliougli nothing came of this the War Office sent out thc converted collier 
C'l~a.r,rru~~, eq~lipped witli tools and in charge of the yo~rthful but vigoro~ls 
Robert Samuel Fraser ( 1  829-83), The  C'l~u.~sczl~. reached Balaclava in September, 
1855, and proved of great value to  both the Army and Navy. After the war her 
name appeared in tlie Navy List. While Baker was busy with repairs in the 
Black Sea, Chief Engineer John Ward was similarly employed in thc Baltic, t o  
wliich our  first repair ship was sent. Ward's evidence in I858 shows that lie had 
to deal with various defects such as broken pistons and slides, bent rods and 
defective shafts. 

STERN-GLAND WEAR 

In many screw-ships, especially those witli lifting propellers, a common defect 
was the rapid wear of the stern shaft and propeller bearings, a defect which it 
was beyond the capacity of any repair sliip to  remedy, and one wliich so~lietirnes 
restricted the use of the engines. Naval vessels had their iron stern shafts fitted 
witli brass sleeves which ran on brass bearings. The rapid wear of these bearings 
combined witli the vibration of the screw and tlie working of the ship's timber 
in a seaway occasionally led t o  serious trouble. A remarkable example of tliis 
was seen in the Ro. \~ r /  A1het.t w h e ~ i  on passage from the Black Sea to Malta 
in December-, 18.55, when, through tlie rapid wear at tlie ctern, water poured 
into the ship through the stern gland. T o  save her she was beached bow first 
on an island in tlic Aegean while the carpenters built a cofl'erdan-i inside the 
sliip. For ~ O L I ~  days she lay beached, tlie main engiric, like the To~.l.ihlc'c, being 
~ ~ s e d  to  kcep the water down. A model of tliis cofrerdam was preserved at 
Greenwich. I t  was John Penn who, in 1854, solved the problem of the stern-tube 
bearing by the use of lignum vitae as  we have it today, one of tlic fir5t sliips 
fitted bcing H.M.S.  / ~ ~ I ~ I C I / ( ~ . I , U ,  the finest iron steamer afloat, which had been 
built for the P. & 0. and taken over by tlie Admiralty a\  a transport. 

Another problem of tlie day, wlien consuniption per horse-power was high 
and stowage small, was the supply of coal. At  the beginning of the Crimean 
War coal at  Constaninople was 65s. a ton, but tlirougli a xisit of the officers of 
the Sj1itJr1.c to  mines at  Hcraclea in Asia Minor, arrangements \+)ere nladc for 
coal to be carried by niule to the coast at about 20s. a ton. Baltic sliips, with thc 
exception of the flagship DuXc o f  W c l l i ~ ~ g t o ~ ~ ,  ~lsed North Country coal, the 
smoke from which while sliips were in action or passing through narrow 
cliannels proved intolerable. The  flagship however was supplied witli Welsh 
coal and so were some of the French ships, and tlie gradual replacement of 
North Country coal by Welsh coal was largely due to the efTorts of John Nixon 
( 18 15-99), tlie pioneer of the Welsh coal industry. I t  was lie who pcr$uaded the 
I-rencli Navy to use it and for many years engine-room registers in tlie Royal 
Navy contained the words ' Nixon's Navigation '. 

ROYAL DOCKYARDS 

There was great activity in the British yards during the war. 111 I854 tlierc 
were no fewer than 40 wooden vessels, great and small, under constr~tction in 
tlie seven Royal Dockyards, Pembroke alone having 12 in hand. Equally great 



was the activity in the marine engineering shops at Lambeth, Greenwich, 
Deptford and  Millwall. The  Thameside works had almost a monopoly of naval 
engineering work. Penn's beautiful oscillating paddle-wheel engines and 
horizontal trunk engines were admired by all but were rivalled by Maudslay's 
' Siamese ' erigines, as  seen on the Tel-i.ihle, arid their horizontal retitrri connect- 
ing-rod engines. The  Duli~. of' Wellitrgfon was one of the few ships not engined 
on  the Thames. Of 6,000 tons and 2,500 I I . ~ . ,  her engines were built by Robert 
Napicr. These had two horizontal cylinders, nearly X fi in diameter, 4:-ft stroke, 
driving a spur wheel 10; fi in diameter which geared into a wooden-toothed 
pinion 4 ;  ft in diilmeter a n d  nearly 4; ft widc on the propeller shaft. At  this 
time boiler pressures were seldoni over 20 Ib/sq in. 

STANDAIIDIZATION AND MASS PRODUCTION 
The  capacity of both yards and shops was pitt t o  the test when it was decided 

t o  build mortal- boats, floating batteries and more than a 100 shallow-draught 
g~lnboats .  The  last wcrc given high-pressure non-condensing engines. Penn, 
being consulted as  to the supply of machinery, adopted the methods of stand- 
ardization and  mass production, distributing patterns of the various parts of 
the engines t o  dil'fercnt firms and assembled the engines a t  Greenwich. Much 
the same was done by Maudslay's at  Lambeth, who during 1854-56 supplied 
the Navy with about  90 sets of machinery. Penn's list ran to  120 sets. Other 
well-known marine engineers on the Thames were Miller a n d  Ravenhill, 
Seaward and  Capel, J .  and G.  Rennie, and Edward Huniphrys, the founder of 
Humphrys and  Tennant of Deptford. 

Though the war had shown the unsuitability of sailing and wooden ships, it 
was not to  be expected that old and established practices would be readily 
abandoned, and  for at  least five years after the war, the British Admiralty, and 
for a long period the French Authoriries, continued to  construct wooden ships, 
some of which, lioweber, were armour-plated. In any case, whatever was done 
the work of the Navy could not be carried on with craft like the Ei,c~hu.v and 
ToI.I.~I., and naval architects had to work out designs for  seagoing iron ships. 
Then ,  too, by no w a \ c  of a wand could sawyers and shipwrights be turned into 
platers and ribctcrs. So i t  came about that our  largest wooden ship, H.M.S. 
Vicfor-iu, was not launched until 1859. With a displace~nent of about  7,000 tons 
clic had engines of 4,200 li.p., carried 121 guns and a complement of 1,120 
ofticers and men. I n  her- and her siiter ships, said Sir William White, ' was 
embodied not merely the accum~~la t cd  cxpericnce of centuries in ~ L I I I s ,  rigging 
equipment and armament,  b ~ l t  that of nearly half a century of marine engin- 
eering.' 

Obsolescent when completed, the Vic>roriu yet served as  flagship i n  the 
Mediterrancan from 1864 to 1867. By that tinic Napier had built the iron- 
hi~lled iron-armoured frigate B1rc.X Pl.inc*c. of 6,000 tons and  5,000 h.p., her 
sister \hip the CZirrl.ior had been built at the Thames Iron Works, and  with the 
laying of the keel of the A ~ ~ l ~ i l l ~ . ~  (6,000 tons) at Chatham, in 1861, iron- 
shipbuilding was begun in the Royal Dockyards. Moreover, by the sixties, 
John Brown had shown how arnlour plates could be rolled instead of hammered; 
Krupp, Arnistrong, Whitworth and others were revolutionizing tlie ~i iaking of 
guns ; marine engineers were talking of high-pressure boilers, compound 
G 

engines and  surface condensers ; and in his inaugural address t o  the Institution 
of Naval Architects, Dr.  Woolley said that ' i t  was essential for naval architects 
to drink deeply of tlie well of scientific truth and  t o  be imbued largely with the 
spirit of philosophical enquiry.' The  effect of the war on  technical advances 
was far-reaching and partly to its influence can be traced the foundation of the 
Institution of Naval Architects in 1860, and that of the Royal School of Naval 
Architecture and Marine Engineering at South Kensington, London,  in 1864. 
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