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INTRODUCTION

Although the subject of warship-design might be dismissed as a pastime for professionals and an
even smaller nerdish audience, this reflects nothing more than ignorance among many ‘matn-
streamn’ naval historians. Yet ever since navies became formal national organisations the quality
of ships has been a major factor in both their successes and their failures. To those of us who
study navies, one of the fascinating aspects is the complexity of the subject, which encompasses
engineering, economics, sociology and even psychology.

Landsmen are mostly unaware of the incontrovertible fact that a ship 1s the largest mobile
structure on the planet. Warships take the story even further, because they combine the complex
engineering inherent in shipbuilding with the unavoidable fact that they are intended to fight
other ships and to take hits from their opponents. Because naval architects are often unwilling
to discuss their profession (and naval designers are usually required to be very discreet) their key
role in the achievement of designing and building a ship is not common knowledge. The result
is a serious lack of understanding on the part of most of the public and the media.

- An example of this in recent years was the aftermath of the Falklands conflict in 1982. Many
commentators declared that the big warship (by which they meant the destroyer and the frigate)
was no longer worth building. In the United Kingdom a lobby appeared from nowhere, derid-
ing Royal Navy designs and promoting a ‘novel” hullform, on the grounds that Navy designers

were wedded to a ‘long, thin’” hull as some sort of obsolete tradition. The ensuing rumpus was
seized on by the British media, which portrayed the argument as some sort of David and
Gohath contest. The allegedly hidebound Royal Corps of Naval Constructors (RCNC) was
using its bureaucratic edge to muzzle a devoted band of heroes who would transform the Royal

Navy if given money to build a prototype. But any attempt to inject a note of realism into the

argument was always dismissed by those who knew better, claiming that the critics were ‘in the
pocket’ of the Ministry of Defence. It was a brilliant example of targeted lobbying, creating a
cimate in which totally unqualified laymen attacked anyone not in favour of the ‘break-
through’. Ultimately it failed because it became clear to the Ministry of Defence and the Naval

Staff that the design could never meet naval requirements, but as the Duke of Wellington said
of Waterloo, ‘it was a damned near-run thing’.

[t was all too remuniscent of the tragic tale of HMS Captain, a subject dealt with later in the
book, but there are many examples of the public’s total inability to compare like with like. A
famous ship of her day was the Chilean protected cruiser Esmeralda, which was in theory capa-
ble of delivering more firepower than a contemporary battleship! The Esmeralda was a very fine

cruiser, but the statistics quoted were misleading. In this case it was very enthusiastic marketing

by the British builder, which had nothing to gain by contradicting the publicity. Much closer

to home was the mismatch between claims made in the West during the Cold War and the facts

which emerged after the collapse of the Soviet Union. This time it was not the fault ot the Sovi-

ets, who divulged virtually nothing about their ships, but misunderstandings among NATO
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naval officers and the naval intelligence community. A 2000-ton US Navy frigate would be
compared unfavourably with a 9000-ton Soviet cruiser, for example, which should not have
come as a surprise to professional seamen. Throughout the Cold War the US Navy was attacked
for its alleged inability to build ships capable of matching their Soviet counterparts. As the
distinguished technical historian Norman Friedman has pointed out, naval intelligence is all too
frequently run by officers with no background in ship-design. The result was that all Soviet ships
were credited with very high speeds and perfectly functioning weapon systems. When more
knowledgeable commentators questioned the assumption that the Soviets had perfected tech-
nology not known to the West, they were told that the technical superiority stemmed from the
commumnist system. I made myself unpopular at a seminar by suggesting that the implication of
that explanation was that the West should adopt communism to allow fair competition. But any
serious debate was made impossible by the knee-jerk response from the intelligence commu-
nity, ' We have evidence but we can’t say what it is.

There are six basic factors which influence warship-design:

Cost

Perceived threats

Industrial capacity

Design competence

The operating environment

Incorrect post-battle analysis

Major warships are expensive capital investments, so cost will always be crucial. Many critics of
Western navies during the Cold War assumed that the rising cost of warships was the result of
‘gold plating’. The corollary was the assumption that the Soviet Navy had no financial
constraints. In fact both assumptions were wrong. The rising level of danger from anti-ship
mussiles, new torpedo technology and other threats created a requirement for ships capable of
surviving in a hostile environment. The Soviets did not publish defence estimates, nor did they
indulge in public debate, but the expanding navy created by the drive of Admiral Sergei
Gorshkov did consume vast resources. Somewhere within the Soviet military-industrial
complex someone had to make difficult choices about priorities. Some external discipline must
be applied, for the simple reason that any group of designers would wish to spend unlimited
amounts on their pet projects. The customer, in this case the parent navy, also creates a problem:
a demand for superiority to any equivalent, even those belonging to allies. ‘Keeping up with the

Jones’s’” 1s not confined to the consumer society; ‘the Best is often the enemy of the Good’.

Closely linked to the problems of costs i1s the perception of the threat. This is as old as the
hills, and in Nelson’s time many naval officers were convinced that French men o’war were
better than anything built for their own navy. It is still widely believed that the only positive
influence was the superiority of French ships taken as prizes and taken into British service. Yet,

objective analysis by modern historians has revealed that the Navy Board, which had responsi-

bility for materiel, found that French ships could not stow sufficient stores for long periods at
sea, the standard of construction was poor, and worst of all, they could not carry the weight of
armament demanded by the Royal Navy. The poor standard of construction also meant that ex-
French prizes needed much more money spent on repairs and maintenance. And if this is
dismissed as a ‘not invented here’ attitude, look no further than French opinions of British
warships; the standard complaint was that Royal Navy warships were, type for type, more heav-
ily armed than their own.

10
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It 1s true that a few ships such as the two-decker Canopus, captured at the Battle of the Nile,
impressed everybody who knew her; and she was the forerunner of a series of large 2nd Rates.
The fledgling United States’ Navy (USN) built a few very big heavily-armed frigates, which
performed very well in the War of 1812 against the small 28-gun frigates of the enemy, but as
soon as the Royal Navy could spare more capable frigates from the European theatre, disasters
such as the capture of the USS Chesapeake by HMS Shannon began to happen. By the end of
that unnecessary war even such heroes as Stephen Decatur were forced to take refuge in coastal
inlets to avoid capture by the blockaders.

There 1s another factor which is rarely touched on. After a single-ship action it 1s only human
nature for a captain to magnify his achievement if he has defeated a more powerful opponent.
Conversely, if defeated he has an excellent alibi—he was overwhelmed by a stronger opponent.
There was another factor in the 18th century; a captain’s prize, if taken into the Royal Navy
yielded a very handsome financial bonus from the Admiralty. Is it surprising that ex-French
prizes were praised to the skies? What admirers of France’s imaginary lead over the Royal Navy
are unaware of the Navy Board assessments of those prizes when docked for repairs and changes
to be made. They contain endless complaints about shoddy construction and the expense of
bringing the ship to the required Royal Navy standard. The French naval administration
deserves high praise however, for making ship-design a science rather than merely repeating
what had worked before.

This caveat about praising the opposition 1s valid for the 20th century as well, and could
surface again in this century. The British beatification of the Bismarck (discussed in detail on
pages 151-2) is a good example of the genre; and the absurd worship of Soviet designs merely
proves that the vice was alive and well in the 1980s.

Which brings us conveniently to the malign role played by incorrect intelligence. Later in
the book there are prize specimens such as the Russian cruiser Rurik, whose supposed superi-
ority pushed the Royal Navy to build at great expense two enormous cruisers in reply. In 1917
intelhgence reports of German ‘super destroyers’ led the Royal Navy to order a new powerful

“design as a counter. Exceptions prove the rule, and those V and W classes turned out to be the
dreadnoughts of the destroyer scene, whose features were copied around the world and made a
big contribution in the Second World War. Navies do best when they stick to building warships

taillored to their own requirements; cloning an opponent’s ships is never worthwhile, as a

confrontation between the two rival designs can almost be guaranteed never to take place. As
for stealing the blueprints of an opponent’s ship, this a dead end because no group of engineers
or designers would dream of doing a straight ‘Chinese copy’. The normal comment on seeing
a rival design seems to be, “What a strange way to do things.

It must never be forgotten that in peacetime military intelligence agencies are prone to lose
objectivity. They are unwilling to share information in case someone else will spoil their game,
and individuals often try to become experts on a specific threat to their enhance career
prospects. Even unconsciously, they over-emphasise the threat to get extra funding for their
navy’s latest system, or they accept a ‘mirror-image’ of the enemy, trying to fit what they see into
a tramework based on their own side’s tactics. There are few known examples of lying, but
plenty of evidence of crediting the enemy with a non-existent margin of superiority. The corol-
lary-is to blame ‘our’ designers for not achieving what ‘theirs’ can. A minute dating from the
1930s 1s not untypical. The British Director of Naval Intelligence (DINI) attacked the Director
of Naval Construction (DNC) for not matching the Japanese Furutaka class cruisers in speed,
armament and compactness. To which the DNC retorted that the figures were either untrue
(the correct explanation) or the Japanese had built the ships out of cardboard!

11
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Technical and industrial capability have their own low-profile influence on the process. The

reason why the Royal Navy ruled the roost for so long was the dominance of British industry.

To the layman one 100-gun ship looked very like another, but one of Nelson’s ‘band of broth-

ers’ would spot the difterence between a French ship and his own with no hesitation. The R oyal
Navy, as the largest organisation in the country after government itself, reaped the benefits of
the Industrial Revolution. Standard weights and measures led to predictable performance of
gunpowder, guns were safer and the dockyards could handle a massive workload of repair and
outfitting in wartime. Before the American War of Independence critics always cited the impres-
stve appearance of French dockyards, but during that long war the Royal Dockyards met all the
challenges, whereas the French arsenals failed to keep pace with the demands of the seagoing
tleet. Tt is reminiscent of the Duke of Wellington’s comment on French logistics during the
Peninsular War: “The French system 1s like a magnificent set of harness, but if it breaks it requires
the services of a saddler, whereas mine is an old harness held together by string, and if it breaks,
[ tie a knot and continue’.

This must not be taken as a slur on French ingenuity. The world’s first ironclad was appro-
priately named la Gloire, and reflected great credit on her designer Dupuy de Lome. It was,
however, the Royal Navy’s riposte, the huge ironclad ‘frigates’ Black Prince and Warrior, which
totally eclipsed la Gloire and ended French boasting about stabling their horses in Westminster
Abbey and staging a victory march to Buckingham Palace. Within a decade Britain’s industrial
might had wiped out the French lead. The British policy of allowing rivals to make the first
mistakes, and then relying on its shipyards to build more, faster and better, always allowed the
Royal Navy to be selective about new technology. The modern US Navy has pursued a simi-
lar course, not least because a huge fleet of ships cannot remain efficient if bombarded by
constant innovations. Sadly, this was never understood by the French, who kept trying to find
the ‘silver bullet’; they went from the shell gun in the 1820s to the steam torpedo boat and
onwards to the end of the century, producing clever ideas but never achieving their aim of
blunting Britannia’s trident.

[t also pays to think hard about mass-production in an emergency. War mobilisations always
trigger spending sprees, but within a few years the spectre of ‘block obsolescence’ appears. A
good design can be updated to meet new threats, but no navy has yet achieved a one-for-one
replacement of its reserve of wartime construction. It proved to be the Achilles heel of Admi-
ral Gorshkov’s great navy, which was matched by the rapid advances of Western technology to
the point where wholesale replacements were too costly to contemplate. Gorshkov was caught
in the same trap as Tirpitz; the master-plan depended on the enemy’s meek acceptance of the

state of affairs. By 1914 the cost of Germany’s High Seas Fleet was causing severe distortions in

the overall balance of defence expenditure. The lesson is, never assume that your enemy will
react in the way that most suits you. In the words of a respected naval historian, ‘Germany tried
to play to a different set of diplomatic rules to outsmart the British, but the British responded
by writing a third set of rules.

Technical competence is a more complex subject altogether. Front-line navies of the 21st
centuries do not sutfer disasters because of the incompetence of their designers. The same was
not true at the beginning of the age of iron and steam, when the switch from wood to iron
introduced a new mathematical element. In the days of sail a three-decker’s stability was not a
problem. If the ship heeled violently in gale, she was likely to lose her rigging, sails and even
masts before she reached a critical point of capsize. The judgement of when to reduce sail lay,
therefore, with the captain, whose seamanship skills were critical. In practice wooden-hulled

sailing warships caught fire, ran aground or were forced to surrender because there were no

12
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longer enough men to fight the ship. It was quite feasible for seagoing officers to make
improvements to rig and to experiment with armament. Indeed, the Royal Navy encouraged
captains to think for themselves. As late as the middle of the 19th century HM Ships’ logs lett
space for comments on sailing qualities and recommendations for improvements.

The trouble came when iron, steam, large guns and armour came together, and senior offi-
cers could no longer be allowed a free hand in designing ships. It was now an engineering,
hydrodynamics and physics-led science, and delicate calculations of stability, horsepower curves,
metacentric height, angles of heel and so on could only be entrusted to naval architects. The loss
of HMS Captain in 1870 was the last time a major warship was designed to conform to the
ideas of a sea officer, in this case one of the gunnery branch. It has proved far better to get
constructors to sea from time to time than to turn non-technical officers into amateur design-
ers. There is also the sticky problem of who accepts responsibility when things go wrong, and

one of the lesser-known requirements of an official design bureau 1s to be the final design

authority. As a former Director-General Ships told me, “You can devolve as much of the process
as you like to industry, but somebody must carry the can if the bloody thing sinks.

The delicate subject of sub-standard construction must also be looked at. The aim of

commercial shipbuilders is to make as big a profit as they can, whereas the national navy wants

the best value for its money. Major navies have over the years codified requirements for fire-

fishting, stowage of shells and propellant and many lesser subjects. The purpose of the Princi-
pal Naval Overseer (PNQ) or his equivalent is to ensure that all detailed features contorm to
official standards. Similar oversight must be maintained for firms manufacturing guns, ammuni-
tion, and engines. The formal acceptance of a new warship by a navy is much more than an
occasion for celebration; it marks the moment at which full contractual responsibility 1s trans-
ferred from supplier to customer.

There has always been a conflict between official design bureaux and the officers who serve
in their ships. Comparisons are drawn between the ‘unimaginative’ official team and the “creativ-
ity’ of commercial designs.

Official designers are working for a single customer, their parent navy, and have a himited

choice: either to build the ship that the admirals say they want, or to persuade them that their

requests are unreasonable. The Japanese resolved the dilemma by telling the constructors to do
what they were told, and to leave the job of concealing any violation of relevant disarmament
treaties to their superiors. Another common criticism is that modern ships are ‘too comtortable’,
presumably to aid recruiting. The truth is that electronic systems require a comparatively small
volume, and automation has reduced crew-numbers; the extra space 1s well used if devoted to
providing sailors with air-conditioned mess decks. In fact, modern warships are volume-criu-
cal, not weight-critical in the way that warships designed and built betore 1945 were.
Although the Royal Navy of the Edwardian period had no disarmament treaties to worry
about, for most of the time design criteria were driven by the volcanic energy of the First Sea
Lord, Admiral Sir John Fisher. The problem was that Fisher’s imagination was not matched by
any deep grasp of the fundamentals of design. He demanded ever-higher speeds, and was even
prepared to ‘leak’ exaggerated speeds to the press. Many scholars have fallen into the trap of
assuming that Fisher’s ideas were all feasible, and his modesty never prevented him from claim-
ing all the credit. The battleship Dreadnought was not Fisher’s ‘creation’, but a logical progression
from the previous design, as proposed to him by an experienced constructor, and following a
trend towards a uniform armament of heavy-calibre guns at the expense of secondary arma-
ment. Fisher deserves the credit for persuading the government of the day to approve the extra

cost, and for encouraging Portsmouth Dockyard during the construction period. In fact

13
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Portsmouth Dockyard already enjoyed the reputation of the fastest building-times for battle-
ships, and corners were cut by diverting four gun turrets intended for the previous class. The
claim ot 12 months from keel-laying to sea trials was, however, pure Fisher propaganda; the
‘completion’ date referred to first basin trials, and the ship took another two months to get to
sea.

The propulsion of warships is another minefield for the non-specialist. Very few people serv-

Ing 1n an average warship, apart from the engineers, have any idea of the relationship of installed

power to speed, even less of the influence of extra weight on speed. Ever since steam was intro-

duced, speeds have been quoted in reference books without any of these questions:

* Is the speed an average of a number of runs with and against the tide?

* What was the displacement of the ship during the trials (light, normal or deep load)?

* How long can the ship steam at high speed?
* What was the maximum speed achieved in service?

* Wias the trial conducted by the shipyard or the navy?

Former constructor David K Brown once wrote an article on the number of ways in which sea
trials can be rigged, citing examples that he had encountered. The early steam torpedo boats
and destroyers ran preliminary trials under the supervision of the builders, often using specially
trained stokers, keeping the displacement as light as possible and even in some cases using
polished coal. In the 1890s the Admiralty invited a large number of shipyards to build the large
number of destroyers needed to deal with the ‘menace’ of the French torpedo boats. The
Controller’s Department was taken aback when a small Scottish shipbuilder, Hannah Donald,
wrote a letter to ask what the ideal depth of water was for increasing the speed. On investiga-
tion it turned out that the two leading yards, Thornycroft and Yarrow, then sited on the River

Thames, were running trials over a measured mile off the Maplin Sands. The ground wave

caused by the destroyer’s movement through the shallow water created a ‘hump’ which added
as much as a knot to the speed. The Admiralty had been greatly puzzled by the failure of most
destroyers to equal their trials speeds in service; it reacted swiftly by insisting that future trials
be run on a deepwater measured mile.

Maintaining a good design team has always entailed the recruitment of well qualified people.
In peacetime stafting 1s relatively easy, but the pressures of war and preparations for war can
inflict severe strain. A major navy starts to generate large numbers of specialised designs as the
nation drifts towards war, and mustakes (though not many) are often made under stress. How
else to explain the fact that Bureau of Ordnance (BuOrd) team working on the lowa—class
battleships in 1940 could design the barbettes for the triple 16-inch guns with 18 inches less
diameter than needed. The plan had been to use 16-inch guns retained from capital ships
scrapped at the time of the Washington Treaty, and although the Bureau of Ships (BuShips) was
less than half a mile away, apparently there was minimal contact between them. The solution was
to design a new gun with less recoil, so that its turret could fit into the smaller barbette. Prob-
ably the United States was the only country in the world capable of achieving such a feat, but
it was an expensive solution to a major administrative blunder.

The final heading of my list of influences is the operational environment. The area in which
a ship 1s likely to spend most of its time may be relatively calm or stormy. The wave period and
the steepness of the waves, as well as wind speeds, determine the behaviour of ships and their

ability to fight. Habitability in a ship operating in an area for which she was not designed can

seriously degrade the efficiency of the crew, and in extreme cases affect weapon performance.

14
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It was one of the boasts of the Victorian Royal Navy that it lost so few ships from ‘stress of
weather’. The sea is always unforgiving, and even the relatively calm Mediterranean can be
stormy, so stormy that an Italian destroyer was lost in a storm in 1942. On 8 September 1923
seven US Navy destroyers ran aground off Point Arguello in California, becoming total losses.
During the Second World War, on 18 December 1944 units of the Pacific Fleet ran into a
typhoon and three modern destroyers capsized.

Modern research suggests that prolonged seasickness is the cause of accidents on board

(handling machinery, for example) and for inefficiency in operating complex electronic systems.
It is signifcant that long-hulled escorts in the Battle of the Atlantic drew fewer criticisms for
unpleasant rolling and pitching than fine-hulled destroyers and short-hulled corvettes and
trawlers. As a result modern warships make more use of active fin stabilisers to mitigate the worst
effects of weather. During the Second World War the US Navy showed that self-compensating
fuel tanks allowed its ships to operate at constant trim.

For all these reasons I wanted to write this book. After writing, lecturing and enjoying this
multi-layered subject for over three decades I am still surprised by its complexity. I have been
very privileged to have had so many chances to talk to designers, to visit the shipyards where
their creations take shape, and finally to go to sea in many of them. It has also given me oppor-
tunities to meet some of the most interesting range of people, from admirals and senior naval
architects to survivors of calamities such as the sinking of HMS Sheffield in 1982. I have also
tried to see ships as the ‘total systems’ that they are, even to the point of visiting the factory at
Bourges in France where the Exocet missile 1s manufactured.
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CiviL WAR MONITORS

US NAvy 1861-1937

The shallow-draught monitor was the US Navy’s great contribution to naval warfare, intended
to meet the peculiar conditions of the US Civil War. On the East Coast, the huge Navy Yard at
Norfolk, Virginia, had been evacuated shortly after the bombardment of Fort Sumter in April
1861 and passed into the hands of the Commonwealth of Virginia and, latterly, the newly-
created Confederate States of America. The Union Navy needed time to mobilise its industrial
strength, and resorted to the proven weapon of blockade to prevent the Confederacy from

exporting its cotton crop to pay for the war.

The Union Navy was lucky to have been pestered by the Swedish-born inventor John Eric-
sson, who had ideas about armouring a flat, low-freeboard deck and a revolving turret carrying

the heaviest guns available. His ideas suddenly became fashionable when Union spies reported

that the Confederate States Navy was building an ‘ironclad’ capable of driving the Union block-
aders from the mouth of the Chesapeake Bay. The Union Navy was particularly lucky in Eric-
sson because he was a maritime engineer who had played a major part in the development of
the screw propeller, was a competent engineer, and had designed several ships. He was therefore

no amateur enthusiast playing a hunch, that bane of navy administrators.

As soon as the Union Navy’s senior officers and civilians had evaluated Ericsson’s design for
a turret ironclad to counter the Confederacy’s ironclad floating battery an order was placed. His
proposals were radical: a flat-bottomed hull with bilges angled at 35 degrees to the horizontal,
drawing only 10ft 5in when ready to go to sea.The engines, also designed by Ericsson, had two
pistons in a single cylinder operating ‘driving levers’ connected to the propeller-shaft. Speed was
a modest 6kts, and the freeboard of the hull was only 18in.

By far the most radical feature was her armament of two 11in Dahlgren smooth-bore shell
guns, which were mounted in a cylindrical revolving turret. As the turret was heavily armoured,
independent auxiliary steam engines were needed to rotate it at 2.5 turns per minute, as well as

running ventilation fans. Some idea of the weight penalty incurred can be gained by looking at

the armouring of the turret: eight layers of 1in iron were bent around the 20ft diameter turret.

The upper or weather deck consisted of horizontal oak beams covered with two half-inch

plates, while the sides were protected by 5in iron armour over 25in of oak. Apart from the
turret, the only other deck structure was a small pilot house forward. The low freeboard and flat
weather deck were intended to make smooth-bore spherical shells bounce off, whereas the
turret was intended to survive direct battering.

The little ironclad, in reality no more than an armoured gun-platform suitable for inshore

operations, was laid down in October 1861. She was named Monitor, not to commemorate the
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large aquatic lizard, as some have tried to claim, but to suggest an alert sentry. She was commis-  The USS Monitor in the James
sioned on 25 February 1862, only 12 days before the CSS Virginia emerged from her lair in the  River in July 1862. The
James River. Ericsson turrent shows dents
The Dahlgren guns, with their familiar ‘soda water bottle’ shape, were as their name suggests, made by Confederate artillery.
designed by Admiral John A Dahlgren, the pre-war US Navy’s Chief of the Bureau of
Ordnance. He had undertaken to reform the parlous state of US naval ordnance in the 1840s,
and delivered his first 9in smooth-bore to Washington Navy Yard in May 1850. Next came an
11in gun in 1851.The standard powder charge was 151bs, but in battle it proved unable to pene-
trate the armour of the CSS Virginia, better-known to history by her original US Navy name,
the Merrimack. Dahlgren thereafter increased the charge to 20lbs, and even 25lbs, with no ill-
effects. The story that the Monitor fired her 11in Dahlgrens with reduced charges is incorrect;
she was firing the standard 15lb charge.
The Monitors moment of fame came early in her short life. On 8 March the Virginia sortied
to attack the Union fleet in Hampton Roads, sinking the sailing frigate Congress and driving the
Cumberland ashore, before vanishing upriver. Something very like a panic seized the Union
Navy’s senior echelons, to say nothing of the blockading squadron, but salvation was close. That
night the little turret ship arrived, and was ready for battle. The Virginia appeared next morn-
ing, confident of another easy victory.
The Battle of Hampton Roads which followed was a remarkable affair and, as the first battle

between ironclads, transformed the attitudes of all navies on the subject of ironclads and the
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revolving turret. For three hours the two ships manoeuvred and exchanged fire, but did no seri-
ous damage to each other. Even the temporary blinding of Lieutenant Worden, commanding

officer of the Monitor, by a shell bursting outside the pilothouse, had no effect on the outcome.
The Virginia, unable to make any impression on the ‘cheesebox on a raft’, and cheated of an
opportunity to ram her tiny opponent, went back upriver and did not emerge again. Although
the blockading squadron was saved, the existence of the big Confederate ironclad helped delay

the Union Army’s advance on the Confederate capital Richmond during the Peninsula Cam-
paign. Her menacing presence paralysed Union efforts for another two months, and she was not
neutralised until 11 May 1862, when the Confederates scuttled their remarkable creation.

It is often claimed that the Battle of Hampton Roads forced the Royal Navy to take the
turret seriously, but this is not true. In reality the Admiralty had already tested the Cowper Coles
turret, and had decided to build two competing turret-ship concepts, the purpose-built Prince
Albert versus the Royal Sovereign, converted from a wooden-hulled ship of the line. The Secre-
tary of the Admiralty noted only that the ‘recent events off the coast of Virginia’ eliminated the
need to justify the adoption of Captain Cowper Coles’s turret to the press and Parliament.

USS MONITOR
Laid down 25 October 1861, launched 30 January 1862, commissioned 25 February 1862, built
by Continental Iron Works,Greenpoint, New York

Displacement: 987 tons

Dimensions: 172ft x 41t x 10ft 5in

Machinery: 1-shaft Ericsson reciprocating steam, 320ihp
2 Martin boilers

Speed: 6kts

Armament: 2-11in smoothbore ML (1 x 2)

Armour: 4.51n—21n side; 9in—8in; 1in deck

Coal: 100 tons

Complement: 49

The revolutionary little ‘rivergoing raft’ was lost on 31 December 1862, when she foundered
while in tow. Information gleaned by maritime archaeologists from examination of the wreck
in recent years suggests that the cause of her loss was separation of the upper part of the hull
from the lower. Whatever merits she displayed, a seagoing capability was not one of them.

The limited success of the Monitor in frustrating the Virginia’s primary mission led inevitably
to a state of public euphoria, and profoundly affected the nature of the sea war. What the distin-
guished Union Navy historian Donald ] Cannery has called ‘monitor fever’ took over the
North, and the monitor-type was seen as a panacea for all the Union Navy’s problems. In prac-
tical terms, this meant that monitors were now seen as capable of attacking fortifications as well
as Confederate ironclads. In all 60 monitors were started during the war, 37 of which were
completed by the end of 1865. In contrast only two oceangoing ironclads were built.

In December 1862 the first of an improved monitor type, the Passaic, was completed, having
been authorised less than a week after the Battle of Hampton Roads. Eight more followed from
East Coast builders by April 1863, but the attempt to build monitors on the West Coast was
only a partial success. The Camanche was not commissioned until May that year, having been
shipped in her component parts by sea from the East Coast. There were several major changes
to rectify the more glaring faults of the Monitor: a more ship-like hull form with a shight sheer,
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moving the pilot house to the top of the turret, more armour and a more powerful armament.
The intention was to arm them with two 15in Dahlgren guns, but these were in short supply,
s0 the wartime armament of most was one 11in and one 15in; the 11in in the Lehigh and Patap-
sco was a Parrott rifled gun.

Seven of the Passaics took part in the unsuccessful attack on Charleston, South Carolina, on

7 April 1862, and their shortcomings were soon obvious. They proved vulnerable to hits at the

=

base of the turret, which tended to jam it; the pilot house offered very little protection to

personnel, and the rate of fire of the 151n gun proved paintully slow. Five to seven minutes per
round was all that could be achieved. Used properly, against enemy ironclads rather than forti-
fications, they were successful; when the Weehawken encountered the ironclad CSS Atlanta in
1863 her 15in shells penetrated 4in of iron and 18in of wood, and forced the Atlanta to surren-
der after only five hits. On the other hand, the same monitor foundered on 6 December 1863
when a storm caused water to enter the ship through her hawsepipe. With no internal subdivi-
sion these ships had little reserve of buoyancy; the Tecumseh and the Patapsco sank quickly after
setting oftf Confederate mines during the attack on Mobile, Alabama. In contrast, when proper
precautions were taken, they could survive bad weather; the Lehigh made port after encounter-
ing a Force 10 gale off Cape Hatteras and having her deck 4ft under water.

PASSAIC CLASS
Passaic, Patapsco, Nahant, Montauk, Sangamon, Weehawken, Nantucket, Catskill, Lehigh, Camanche.

Displacement: 1335 tons

Dimensions: 2001t x 451t x 11ft 6in
Machinery: single-shaft reciprocating steam
Speed: 7 kts

Armament: 1-11in SB, 1-15in SB

Coal: 150 tons

Complement: 75

Other monitors followed, the one-oft Onondaga, the double-turreted Miantonomoh class, the
converted frigate Roanoake (the sister of the Merrimack, given three twin turrets), the Dictator and
Puritan, the Canonicus class, the Kalamazoo class and the shallow-draught Milwaukee class, 24 ships
in all. But the strangest were the 20 Casco class, all ordered in 1863, although only nine were
commissioned in 1864—65.

Ericsson cannot be blamed for the gross miscalculations of weights 1n this class as they were
designed by Alan Stimers. They were intended to operate in the shallowest possible waters; the
designed draught-was 6tt 4.51n and 151n of treeboard, and ballast tanks were provided to reduce
the freeboard still further when going into action. To everyone’s amazement the second unit of
the class, the Chimo, without the twin 11in turret or stores, floated with only 3in of freeboard.
So unsuited were they for their intended role that a drastic decision was made to complete five
of them as spar torpedo boats, with thinner decks, Wood-Lay spar torpedoes, no turrets, and coal
bunkerage reduced by 70 tons. |

Although designed for a speed of 9kts, the Casco class never exceeded 5kts, making them

useless for attacking with spar torpedoes. The Casco was used to clear mines from the James
River in 1865, but that was probably their only achievement of any note. Improvements to

armament were made, but at the cost of deepening their hulls by 22in. All were sold for scrap-
ping in 1874-75.
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The US Navy remained fixated by the alleged virtues of the big monitors, to the extent of
perpetrating one of the great administrative frauds in naval history. The Puritan and the four
Miantonomoh class were given ‘rebuilds’ in the 1880s, but this was a device to get around the
refusal of Congress to vote funds for new construction, and in the words of one US historian,
‘the nameplate was unscrewed and used for a new ship’. The ‘rebuilt’ Miantonomoh class became
the Amphitrite class, with two names repeated, the Monadnock and Miantonomoh, but the original
hulls had been scrapped some years earlier.

When eventually funds became available in the late 1880s five more monitors were built, the
Monterey (BM-1) and the four Arkansas class (BM-7 to BM-10), all armed with a twin 12in
armament in a single turret. They were highly regarded at the time, but the concept was obso-
lete. After acting in their designed coast defence role during the war against Spain in 1898 they
were reduced to subsidiary duties. Their low freeboard made them ideal as submarine tenders,
and as a result they survived until the 1920s; the longest-lived was the Cheyenne (ex- Wyoming),
which was decommussioned in 1926 but not sold until 1939. Names were changed to allow the
old names to be used for new battleships.

Surprisingly, some of the Passaic class survived until the Spanish-American War in 1898, but
thereafter they were stricken in quick succession. The Catskill was the only one to spend much
time in commission. The only other country which built to the classic monitor design was
Sweden; the so-called monitors built by the Royal Navy in the First World War were in fact
highly specialised shore-bombardment vessels.

CONCLUSION
The ‘monitor mania’ which ensued after the Battle of Hampton Roads is an example of what
can happen when a new type of warship scores what 1s essentially a ‘draw’ or a minor victory.
With a war on, the type’s capabilities are not evaluated properly, and a knee-jerk reaction is to
build more of the same. The Union Navy also made an error in trying to use monitors for
missions outside their capabilities. Against a stronger opposition with better industrial resources
more than four might have been lost (two toundered and two mined).

The reaction to the Monitors performance at Hampton Roads can be forgiven; the Union
Navy was severely shaken by the threat to its largely wooden fleet. To everyone, therefore, the

Monitor seemed heaven-sent, but the resources frittered away on such a large force of successors,

some of dubious value, could surely have been spent on more ettective vessels.

The verdict on their seakeeping is not totally negative. As already said, the Lehigh survived a
Force-10 gale, while the Monadnock braved Cape Horn in 1865. But the commanding othcer
of the Miantonomoh was surely exaggerating when he said after crossing the Atlantic in 1866 that
he could ‘whip any ship in the Royal Navy’. Faith in one’s command is all very well, but the
boast merely confirms that the reputation of the monitors was inflated. Not until the 1890s
could the US Navy really be said to have kicked the monitor habit.
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TURRET SHIP HMS (CAPTAIN

RoyvAL NAvy 1866—1870

The loss of the new, technically advanced ironclad HMS Captain remains one of the worst
peacetime disasters in history. To understand the chain of events leading up to the tragedy we
must retrace our steps to the earlier Russian War of 1854-56 (popularly byt incorrectly known
as the Crimean War). In 1855 a talented British gunnery officer, Captain Cowper Phipps Coles,
had designed and built a ‘cupola’ on a raft improvised from casks and planking. Named the Lady
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