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Historical Highlights
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The Great Gun – the development of naval guns

The concept of the surface warship may be said to have two fundamental starting dates: the rowed surface ship dating back some thousands of years, or the fighting age of sail, which might be argued started with the defeat of the Spanish Armada by the British in 1588.  

The rowed ship was an oared vessel, sometimes rowed by its crew, sometimes by galley slaves.  Various types existed, including the bireme, and the trireme, with three banks of oars.

Weapons consisted of the small arms of the soldiers embarked on board, so that could include missile weapons such as the short bow (which preceded the 14th century longbow); spears, tridents, javelins, slings and so on.  These would be backed up by the swords and shields of the soldiers and their other personal edged and club weapons, such as knives, battleaxes and so on.

The ships were not armed with anything very significant except for a ram, which usually projected underwater from the bow.  The common method of fighting was to try to ram your opponent, shower them with missiles, and then board, with hand-to-hand combat deciding the victor.  However, early experiments with catapults hurling rocks are recorded at Caesar’s invasion of Britain in 55BC, and Greek fire – thrown burning chemicals – was used in the 7th century in the Mediterranean.

Wind-powered warships reached their zenith at Trafalgar, but they were a presence at sea for hundreds of years before 1805.  From perhaps round 1380 guns were firing - generally from the sides – of the ships, although bow and stern chasers were later added.  Decks were added and the ships became bigger and heavier.  One ship which apparently became too unwieldy for her design was the MARY ROSE, a warship of Henry VIII’s fleet which capsized in windy conditions.  

The main type of anti-ship weapon was the “great gun”, a muzzle-loader. Early experiments with anti-personnel “swivel” breech-loaders were made in small calibres; generally confined to small charges because of the difficulties in machining marrying faces between the breech and its closure.  However, given the excellence of the longbow, which had more than proved itself at Crecy and Agincourt, a perfectly satisfactory anti-personnel weapon was already at hand. In later years though, the swivel gun in varying configurations did become a regular fixture on board the upper works of sailing ships.

A work entitled The Gunner, by Robert Norton, published in 1628, gave classes of great guns: Cannons, Periers, Culverins and Mortars.
  Most of these were brass guns, with some made of cast iron.  

The classes are explained as:

· Cannons – heavy-shotted, medium-range guns;

· Periers – medium-shotted, short-range guns;

· Culverins – light-shotted, long-range guns; and

· Mortars – very short muzzle loaders, short range, firing a very heavy ball of around 130 lbs.  These were not anti-ship guns, and may not have appeared at sea very often.

Michael Lewis, who spent a great deal of time on the classification of guns in the 1940s, eventually arrived
 at these essentials for the guns of the British fleet against the Spanish Armada in 1588:
Class

Type 


Bore 

Projectile
Range

(inches)
Pound
 
yards

Cannon
Cannon 

7 ¼

50 

340-2000

Demi-cannon 

6 ¼
 
32 

340-1700

Perier

Cannon-perier

8

24

320-1600


Culverin
Culverin

5 ¼

17

400-2500

Demi-culverin

4 ¼ 

9

400-2500

Saker 


3 ½

5 

340-1700

Minion 

3 ¼ 

4 

320-1600
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Typical long gun and wheeled carriage

The carronade – a short gun with a relatively large bore - was added to these types from the late 1770s.  Unlike long guns, the proportions were the same no matter what the calibre of the gun.  Other distinguishing features were a chamber for the charge which was narrower than the bore, better ‘”windage” – that is, a better fitting ball to the barrel – and a nozzle at the muzzle rather than a “swell”.
 Carronades, first developed by the Carron company, began to appear on the armament of ships in addition to the long guns.  They were capable of firing the same ball as a long gun, but the weapon itself weighed less – the 32lb carronade, for example, only weighed the same as a long six pounder,
 with obvious advantages for the ship’s weight and centre of gravity.  One disadvantage was that the carronade was still outranged by the long gun, so a ship’s gunnery plan should not just use these lighter guns, otherwise a knowledgeable enemy could stay out of range and pound the carronade ship to pieces. Thus the 11 ships of Sir James Yeo were so outranged in an action against American forces in 1813.  Yeo wrote: “We remained in this mortifying situation five hours, having only six guns in the fleet that would reach the enemy.  Not a carronade was fired”.
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Small carronade being readied for display at a Victorian Army Museum.  

Note the breech ring and tapering muzzle – known as a nozzle

The design of these new guns changed little over the years, but one dating marque of the carronade is the inclusion of a ring at the breech instead of the protruding button, to which ropes were traditionally attached. The ring seems to have appeared around 1783-93, with a redesign of the gun by Thomas Blomefield following the American War of Independence.
  Thus guns with the ring are known as Blomefield models, with models prior to that often known as Armstrong models, after an earlier designer. 

So for hundreds of years muzzle-loading guns were the main armament of the warship.  The guns were all smooth-bored weapons that basically were a metal tube down which a charge and shot followed by a wad was thrust.  The gun was set off through a touchhole at its breech, and then exploded, with some of the recoil being absorbed as it ran back on its gun-carriage wheels, to be brought up by belaying tackle. The guns were slow to load; inaccurate, and dangerous to their crews.  Not only could a gun explode prematurely if not swabbed out fully after each shot, but the recoil could be injurious if the carriage ran into a member of the crew.  Accuracy was achieved by sighting along the top of the gun, although a few experiments had been carried out with sights.  Captain Broke, of HMS SHANNON in the early 1800s, in particular was enthusiastic about this, and had unusual foresights fitted halfway along each gun, rather than the muzzle.
  However, the guns were often best employed at extremely close range, where their solid shot could be used to punch holes in the enemy’s hull.  Chain and bar shot could also be used against sails and rigging, and grapeshot – bags of small projectiles – against human targets.

The use of the broadside, as opposed to simply boarding your enemy, is initially suggested for 1502 by the Portugese off the Malabar Coast, and for the first time by the Royal Navy in August 1545 in a war against France.
  These were Henry VIII’s ships, with the King personally associated with the new guns, for which he had great enthusiasm.
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Gun deck on board HMS VICTORY – Nelson’s flagship at Trafalgar

The Royal Navy brought the practice of naval gunnery to a set evolution which was carried out to words of command.  The drill
 before firing on board the 19th century SHANNON was:

Cast Loose the Guns.    This meant:


The lashings were freed, tompions (muzzle plugs) were unplugged, and the gun was trained – up or down or sideways.  It may have been that some degree of lateral movement was possible on the carriage to allow sideways training. Gun ports were opened.

Run out the Guns.   
This meant:

Pushing the gun’s wheeled carriage up so the muzzle of the gun protruded from the gun-port.  The breeching ropes were cleared so the gun could run back against them without fouling.  The bagged charge inside the gun (they were kept loaded at sea, according to some sources) was pierced through the vent with a spike. A lanyard was attached to the flintlock mechanism which enabled firing.  Gunpowder was sprinkled in the touchhole vent.

Point!  
More training was done as necessary, keeping well clear of the gun’s line of recoil.

Fire!  
With the gun captain standing well clear, the lanyard was jerked.  The flintlock rotated, sending a shower of sparks onto the powder, and the gun went off with a roar and a cloud of smoke, and at the same time the gun and carriage leapt violently back against the restraining ropes.  

Once fired for the first time a new drill was under way.  This was essentially the same as above but now the gun had to be swabbed out, with three turns of a wet sponge on one end of the rammer.  Then a new cartridge was inserted and pushed home with the rammer handle, a projectile inserted, then a wad, and all rammed home, and then the drill of running out embarked upon once more.

The broadside allowed control over the loading drills and brought a measure of steadiness to excited men surrounded by flame, smoke and often incoming enemy fire. However, it had the effect of slowing the ship’s broadsides to the least handy gun crew.  Independent fire was an option if the ship’s officers thought necessary. Given that powering all of the mechanical actions of the gun by human muscles was inefficient – they were variable, liable to be injured, and temperamental – it is not surprising that gunners sought for many years to automate wherever they could.  This ranged from slides – allowed recoiling guns to run up a slide rather than be restrained by ropes – through to the complicated many-deck ammunition supplying of guns in the late 19th century.  

However, the long gun, and the carronade to a lesser degree, was an inherently slow weapon in that it was limited to a clumsy process much delayed by the necessity to manoeuvre the swab, cartridge, wad and projectile down the end of a long hot tube.  With the carronade a lot of these difficulties were a little lessened, but as more accurate spinning projectiles - and thus longer barrels - and as slow-burning propellants were introduced, the necessity for the breech-loader became more urgent.
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Breechloading 8” gun with two 9.2”.

Displayed at Fort Siloso, island of Sentosa, just south of Singapore Island

The breech-loader had seen constant experimenting to improve it to enable faster re-loading.  However, the machining of parts that could form the opening breech was a difficulty, although an example of an early breech-loader, a variant of the “cannon perier” can be seen in the Tower of London.
   Breech-loaders began to appear in naval gunnery of the West at the same time, of course, as it did on land, specifically in the 1840s.
  However, for the next three decades the RN had significant problems with these guns.  The only advantage they proved to have in practice was accuracy, and their complex breech-loading mechanisms made them actually slower to reload; harder to maintain and gave them less muzzle velocity.  It was 1864 before a shell with a copper ring at the base was developed to bring the breech-loader to advantage; the ring preventing gas loss between the bore and the shell, and studs slotting into grooves in the barrel to take advantage of the rifling.

Explosive shells had been experimented with in the latter years of the 18th century, notably by the English artillery expert Sir Samuel Bentham.
  The French too tried them out in the Napoleonic wars – perhaps with tragic effect: the explosion that tore apart L'ORIENT at the Battle of the Nile was thought to have been caused by one her experimental shells exploding.  But by 1837 many difficulties had been overcome, and the French Navy transferred over to this far more effective weapon, and the British followed.
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Profile of the MONITOR – an American Civil War warship which brought the turret to fruition

The broadside of guns had also long been a frustration. There was not usually a need for both sides of the ship’s guns to fire at once (and often there were insufficient crew numbers to do this anyway) and therefore a single swinging gun in a turret would have done a better job, and given less weight and maintenance.  A turret arrangement would provide centre-line firing from within an armoured enclosure, and might also take advantage of semi-mechanical loading. 

Although many experiments were made, there were many difficulties with the weight and machining of turret guns, and there was another major obstacle – the rigging and sails of ships would get inevitably get in the way of firing.  It was some years before these gunnery problems were solved, and eventually the ironclad and the turret brought naval gunnery another step further.
 The MONITOR of the American Confederacy in the Civil War was the first ship to feature a rotating gun turret that allowed it to fire its guns in any direction. Conventional warships had to manoeuvre to fire their broadsides, but the MONITOR could fire its guns while steaming in any direction. Ships such as the Victorian (State) Navy ship HMVS CERBERUS are an interesting example of the constant change and compromise of gunnery systems – she features two turrets of two x 10” shell-firing, rifled, but muzzle-loading guns.  
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Two of CERBERUS’s guns on the present wreck in Port Phillip Bay

The naval gun was brought to its ultimate in the battleship, which was the capital ship of WWI and – many naval officers hoped – WWII as well.  However, guns alone could not prevent the end of the REPULSE and the PRINCE OF WALES against Japanese aircraft, and similarly the BISMARCK was fatally crippled by this new weapon launched from the next capital ship – the aircraft carrier.  However, big guns played an enormous part in WWII, principally in shore bombardment throughout the European and Pacific campaigns.  Although the battleship lingered on even to being used in the 2nd Gulf War, the giant gun has disappeared from modern navies.  The missile too has seen precision long-range strike eventuate in a way that guns could never emulate.

However, modern naval guns have gone through a resurgence.  The development of computerised fully automatic weapons and the Revolution in Military Affairs has seen new munitions and methods of targeting coming to the fore.  This has meant the ship’s gun now has as useful a role as that of the missile, in the delivery of accurate, inexpensive but deadly fire to medium ranges.  The long and interesting story of naval gunnery is apparently not over yet.
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