
1 2Historical Interest

Carriers weren’t always the shape they are 
today. They went through many iterations, 
each one the result of lessons hard learned. 
Graeme Lunn looks at the story. Australian ‘Harry’ Busteed landing his 

Sopwith Pup on HMS Furious in March 
1918 and about to enter the barrier. The 
‘goofers’ behind it obviously have great 
faith in its stopping ability. ✈
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Prior to WW1 there had arisen the concept of ‘battle cruiser’ ships to 
protect trade routes against enemy cruisers. With the firepower of a 
battleship but trading weighty armoured plate for speed they were 
criticised by battleship adherents as being innately vulnerable in 
fleet actions. 
Their envisioned role, however, was flagship of a fleet unit in far-off 
stations attended by cruisers, destroyers and submarines. It was 
this strategy that led the new Royal Australian Navy to be based 
around the 18,800-ton Indefatigable-class 25 knot battlecruiser 
HMAS Australia, and the construction of her sister ship HMS New 
Zealand which was paid for by that dominion.
At the Battle of Jutland in mid-1916 Admiral Sir John Jellicoe sortied 
the Grand Fleet without his seaplane carrier Campania, while further 
south Vice-Admiral Sir David Beatty’s battlecruiser squadrons only 
accompanying seaplane carrier was the 2,550-ton Engadine. Also 
missing from Beatty’s line of battle was Australia, undergoing repairs 
after a collision with New Zealand. 
Engadine had launched a reconnaissance sortie from her vanguard 
position ahead of the force. Lieutenant Frederick Rutland, in his 
Short Type 184 with Assistant Paymaster George Irwin as observer, 
spotted German cruisers and destroyers, earning a DSC and the 
lasting nickname ‘Rutland of Jutland’. 
With the forces moving at speed during the battle’s opening phases 
the 21 knot Engadine, needing to stop to recover floatplanes, then 
trailed the main forces and played no further active part in the battle. 
Among numerous Admiralty committees considering the 
disappointing outcome of Jutland the inability of the Royal Naval Air 
Service to contribute significantly was addressed when Beatty 
formed the Grand Fleet Committee on Air Requirements in January 
1917. 
In the forefront of these considerations were two Australians. Sydney 
born Wing Commander Arthur Longmore RN, whose ‘A’ turret 
barbette in the battlecruiser Tiger had been hit by a shell from Moltke
at Jutland, was appointed Assistant Superintendent for Design in the 
Air Department and was a member of the Committee on Deck 
Landing. At the same time Squadron Commander Henry ‘Harry’ 
Busteed RNAS from Melbourne, who had survived the torpedoing of 
the seaplane carrier Hermes in October 1914, was in command of 
the Experimental Construction Depot. 
In 1911 Longmore and Busteed had been among the first 100 to 
receive a Royal Aero Club pilot’s certificate, No.72 and No.94 
respectively. Busteed had refused the offer in 1912 to be a founding 
member of military aviation in Australia. Remaining with the British 
and Colonial Aero Company as Chief Pilot he joined the Royal Naval  
Reserve as a Sub-Lieutenant in October 1913. ✈

The Birth of Air 
Power Awareness

When VAT Smith, Senior Observer of 807 
(Fulmar) Squadron embarked on the 
27,165-ton carrier Furious after 

Operation Specimen in March 1941, he landed 
on a ship that had been a major test bed for 
carrier design since conversion from a 19,100-
ton battlecruiser in 1917. More than any other 
vessel Furious’s four stage evolution from that 
18” battlecruiser to her 1941 configuration of 
starboard side island, transverse arrester wires, 
hydraulic lifts and accelerator (catapult) had 
helped establish the basic configuration of all RN 
and USN aircraft carriers. 
In 1917 the need for aviation assets to operate 
from warships underway at sea was clear. On 28 
June 1917 the newly promoted Squadron 
Commander Rutland flew a Sopwith Pup off the 
light cruiser Yarmouth after a five metre run with 
26 knots of wind over the deck. Cruisers and 
capital ships were fitted to launch wheeled 
fighters on one-way sorties from fixed, and later 
rotating, turret platforms, while observation 
balloons were deployed on vessels of all sizes. 
The deficiencies of the existing small and slow 
seaplane carriers, such as Engadine with her 
four aircraft, needed to be addressed if greater 
numbers of aircraft were to operate with the 
Grand Fleet.
Courageous, lead ship of a new battlecruiser 
class, the first capital ships fitted with geared 
steam turbines capable of 30+ knots, had 
commissioned in November 1916 with her sister 
ship Glorious commissioning two months later, 
both then joining the Grand Fleet. The third 
sister, Furious, was still fitting out on the Tyne in 
the first half of 1917 when the committee 
recommendation, endorsed by Beatty, was 
made to modify the incomplete battlecruiser to 
allow flight operations as a seaplane carrier with 
six reconnaissance and four ‘anti-Zeppelin’ 
aircraft embarked. All three ships, nicknamed 
Outrageous, Laborious and Spurious, eventually 

played their part in early 
naval aviation.
Removing Furious’s forward 
18” turret a hangar was 
constructed with a sloping 
flight deck above. Aircraft 
were lifted by electric 
derricks through a hatch 
onto the flight deck for a free 
take-off by wheeled aircraft, 
or sitting on a reusable 
trolley along a fixed track if a 
floatplane. The tactical 
concept was for the the oil-
fired steam turbine powered 
Furious to remain with the main battle fleet 
launching her wheeled Sopwith Pups and Short 
184 floatplanes for reconnaissance, anti-
Zeppelin patrols and gunnery spotting. The 
obvious catch was those aircraft could not land 
back on but would be recovered by a slower 
following seaplane carrier such as Nairana, or 
ditch (if a Pup) near a destroyer. 
While Furious was being fitted out for her new 
role the 32 year old Australian Test Pilot 
Squadron Commander “Harry” Busteed was 
conducting both flight deck and catapult trials at 
the Royal Naval Air Station Isle of Grain, as well 
as  sitting on a sub-committee working on the 
design for flight deck arresting gear. 
A hectic flying schedule under wartime pressure 
saw him testing such things as detachable 
floats, deck landing hooks and skids, rocket 
armament and emergency sea landings. 
Busteed  oversaw the 210 foot/64 metre circular 
wooden deck constructed at the station (the 
original ‘dummy deck’) and Squadron 
Commander Edwin Dunning, standing by 
Furious as her Senior Flying Officer, practiced 
there with his aircrew in their Sopwith Pups.
Commissioning in June 1917 take-offs from 

Top: Furious post June 1917  - her first 
iteration, with the aft turret  intact but a 
flying-off deck replacing everything forward 
of the superstructure.  Middle: August 1917. 
Edwin Dunning makes the first ever deck 
landing aboard Furious by side-slipping his 
aircraft to align it with the flying-off deck.  
His arrester mechanism consisted of 
companions from the Wardroom grabbing 
parts of the airframe..  Dunning was killed a 
few days later  (Lower) on another landing 
attempt, when he plunged over the side and 
was drowned.  A ship’s report suggested 
recovering to  the forward deck could be 
done, but the life expectancy of each pilot 
would be ten landings. ✈

HMS Iron Duke: Jellicoe’s Flagship
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approximately ten flights. I shall need tests under 
sea conditions to determine whether this average 
would be appreciably less.
The Sopwith Pup was powered by a 80 
horsepower Le Rhone rotary engine. This 121 
kilogram 9-cylinder air cooled-engine and propeller 
would revolve at 1,150 revolutions per minute 
around the stationary crankshaft. Such a rotating 
mass in an airframe that weighed at maximum 556 
kilograms produced considerable torque, whose 
associated yaw made turns to the left easier than 
turning right. A secondary effect caused  the nose 
to rise in a left-hand turn and drop in a right-hand 
turn, which was especially hazardous at low level. 

Torque effect was even more pronounced when 
these engines were ‘blipped’, the high idle speed of 
800 rpm precluding descent unless the ‘blip button’ 
on the control column was depressed to cut the 
ignition or alternatively the fuel supply was shut off. 
On releasing the button the rapidly accelerating 
engine produced a strong swing. Unremarked in 
the handling notes is that, physiologically, a right-
handed aviator’s arm is strongest pushing the 
control column left across the body - adducting - 
compared to pulling right by moving the arm - 
abducting - away from the body.
Throughout these landing trials it had been 
observed that the aviators preferred to turn to port 
when recovering from an aborted landing. Without 
fully understanding the combination of torque, P-
factor, spiralling airstream and gyroscopic 
precession left-hand circuits, nevertheless, 
became the norm at sea. 
It was considered tactically vital that the launched 
aircraft be able to land back on an underway vessel 
so Furious returned to dockyard hands in 
November 1917, where an aft hangar and flying-on 
deck with low sidewalls replaced the rear turret. 
Aircraft gangways, just wide enough for a folded 
aircraft to be pushed by the deck handlers, were 
constructed either side of the superstructure 
connecting the fore and aft flight decks. 
Returning to service in March 1918 Furious was 
the first carrier with lifts, one hydraulic and one 
electric for comparison testing, for the  sixteen 
aircraft carried. Aft was a large barrier between two 
gallows booms protecting the central 
superstructure and funnel.  Furious was now 
flagship of the newly appointed Rear Admiral 
(Aircraft) with responsibility for all seaplane carriers 
and aircraft in the fleet. 
Experiments with hooks, horns on the 
undercarriage and steel tipped skids to the 284 
feet/87 metre upward sloping landing-on deck 
were more to prevent an aircraft lifting again with 
the wind across the deck or veering over the side. 
Stopping was not usually a problem given the slow 
approach speeds. The initial arrestor system was 
fore and aft longitudinal wires engaged by hooks 
on the aircraft’s undercarriage and transverse 

Furious were quickly routine but landing attempts 
on the forward deck by sideslipping around the 
bridge and funnel with its associated turbulence 
proved deadly, with only three successful attempts 
recorded. The famous first landing on a carrier 
underway was by Dunning in his Sopwith Pup 
N6452 on 2 August 1917 with the ship making 26 
knots into a 21 knot headwind. There was no 
arresting gear but a deck party of ship’s officers 
reached up and grabbed the toggles fitted to 
wingtip and tail, hauling it down to the deck. 
Replicating the feat five days later in Pup N6453 
Dunning was killed having ditched overboard after 
an engine failure on touching down. Busteed then 
embarked and made the third landing in a repaired 
Pup N6453 on 27 August.  
Rutland, in succession to Dunning, became Senior 
Flying Officer onboard and his report on the deck 
landing experiments reflected harsh wartime 
practicalities:
I beg to submit that, with training, any good pilot 
can land on the Furious flying off deck. But I 
estimate that the life of a pilot will be 

Furious in her second iteration (post March 
1918). Recovering aircraft to deck whilst under 
way was deemed tactically vital, and the loss of 
Edwin Dunning had proven the forward deck 
could not be used for landings.  Accordingly, the 
dockyard removed the rear turret to 
accommodate a landing-on deck terminating in a 
barrier to avoid running into the superstructure.  
Narrow gangways either side of the central 
superstructure allowed folded aircraft to be 
pushed forward to the forward (taking off) deck. 
Parked aircraft were protected from the weather 
by wooden palisades.✈

Top Left: Furious also tested operations with a 
non-rigid Submarine Scout airship. Top Right The 
flight deck handling party hold on to the still 
inflated airship as the three-crew control gondola is 
lowered into the lift well. Middle Right. Sopwith 
Camels in July 1918 heading for the first strike in 
history launched from the deck of an aircraft 
carrier.Bottom Right. Before lifts were fitted a Pup 
is lowered through hatchway to the hangar below. ✈
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ropes weighted with sandbags. Wooden palisades were 
fitted to protect the fragile airframes from weather. Again 
the Furious aviators trained on the dummy deck at Grain 
under Busteed before landing trials at sea.  In his diary 
entry for 20 March 1918 Flight Sub Lieutenant Jack 
McCleery recorded:
Rutland landed on deck…very bumpy indeed; machine 
practically out of control. Busteed…landed much too fast, 
deleted machine and cut his nose badly. Cheery start off.
Turbulence and funnel exhaust caused ten crashes from 
thirteen landing attempts by seven pilots. Rutland 
survived being blown over the side on 28 March and only 
three landings resulted in an uninjured pilot stepping 
down from a serviceable aircraft. The pilots concluded 

that landing on Furious was ‘almost as hazardous 
as ditching’ but the official report blandly concluded 
that it was “apparent that the pilots might not be 
able to land on the deck” except under the most 
favourable conditions. 
Furious returned to operations with the Grand Fleet 
Flying Squadron as a take-off only carrier for the 
remainder of the war. Embarking seven Sopwith 
Camels in July 1918 for the Tondern raid against 
the German airship base in Denmark it was the first 
attack in history by aircraft launching from the deck 
of an aircraft carrier.
After these trials a flush flight deck was considered 

mandatory and the Advisory Committee for 
Aeronautics conducted further wind tunnel tests at 
the National Physics Laboratory. Under 
construction from a passenger liner hull was the 
15,875-ton Argus, whose original design drawings 
showed take-off and landing decks separated by 
hangar and superstructure. The plans were then 
changed to show midships:
 ‘a large stop net between two erections, called 
islands, one on each side of the ship carrying a 
bridge structure across the top of them’. 
This double island design gave a clearance below 
the spanning bridge deck to the flight deck of 20 

Left Top: It wasn’t just ship design that was 
developing, but the SOPs of operating at sea. 
This image shows a network of ropes 
tensioned over the landing area to laterally 
guide and slow the aircraft, holding it to the 
deck once landed. Far Left. Busteed’s Pup, 
appropriately nicknamed ‘Excuse Me’. 
Despite the iterative improvements deck 
accidents remained common.  Left. Another 
innovation: The wheeled trolley which 
facilitated float fitted aircraft taking off. Note 
the guide along the centre of the deck: not a 
catapult, as these were still under 
development,, but a means to keep on the centreline as the aircraft took off under its own power.   Above 
Top. Crashes and deaths made it vital to reduce the turbulence of a central superstructure design. Post 
war economies meant Furious did not emerge in her flush deck Iteration 3 until 1925 with bulk fuel 
tanks now replacing the two-gallon tins. From the lower flying-off deck forward the small fighters of the 
period could launch to speed up operations, since an aircraft landing on the main flight deck was struck 
below before the next could land. Both lifts were now the superior hydraulic design and the sloping 
forward edge of the flight deck and open structure aft were further attempts to reduce turbulence. Above 
Right: A raised barrier protects the Fairey Flycatcher from sea and wind before launch. The charthouse 
is retracted on the main flight deck above. ✈
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feet (6.1 metres). After the Furious trials 
demonstrated turbulence was indeed the critical 
factor these side-by-side islands were not built. 
Although Argus did not see operational service by 
war’s armistice, she commissioned in September 
1918 as a flush-deck carrier with a full width bridge 
under the flight deck and retractable chart house 
forward. Initially no arrestor gear was fitted and 
aviation fuel was stowed in 4,000 two-gallon tins. 
Nicknamed the ‘Hat Box’ or ‘Flatiron’ she was 
described as ‘squat, box-like and of unsurpassed 
ugliness’. The United States Navy had been 
watching the evolving British carriers with interest 
and this general design was adopted by the first 
US carrier, the converted collier Jupiter, which 
recommissioned as the 14,000-ton Langley in 
1922. 
Routing the funnel trunking below the flight deck to 
exhaust under the flight deck aft reduced the 
available hangar space, caused hangar 
overheating and produced turbulence in the final 
stages of an aircraft’s approach. As landing trials 
commenced, led by Furious’s new SFO Lieutenant 
Colonel Richard Bell-Davies VC and Busteed 
flying Sopwith 1½  Strutters, a dummy island on 
the starboard side was constructed of canvas and 
wood with a smoke box to simulate funnel gases. 
Pilots reported favourably on the added  vertical 
reference above the flight deck assisting their 
visual cues for landing (it was well before the era of 
Landing Signals Officers) which, coupled to their 
tendency to veer left after an aborted landing, saw 
starboard islands thenceforth adopted with only a 
few Japanese exceptions.

By the wars armistice there were more than 100 
aircraft embarked on major warships and 247 ships 
were equipped with platforms and winches to 
operate kite balloons, although Argus did not see 
operational service. As active operations ceased 
there were three carriers under construction. The 
12,600-ton Vindictive, based on a heavy cruiser 
hull, had the fore and aft configuration of Furious 
and commissioned in October 1918. After service 
in the Baltic against the Bolsheviks in 1919 she 
was placed in reserve and eventually converted 
back to a cruiser although she retained a hangar. 
The first ship to be designed as an aircraft carrier 
from the keel up was the 13,900 ton Hermes
launched in January 1918. Originally designed with 
a seaplane slipway astern it was then decided to fit 
a rotating catapult. As landing  tests continued on 
Furious, then Argus, the Admiralty forbade further 
work above the hangar deck level until the single 
island configuration was adopted. Post war 
economies meant she did not commission until 
1924 with a large island topped by an outsized 
tripod mast for gunnery control tops and director. 
Eagle, 22,200-tons and converted from a 
battleship hull also did not commission until 1924. 
Both Hermes and Eagle had been originally 
designed with funnels in port and starboard islands 
but emerged with a single starboard island 
containing bridge and funnel after the success of
Argus’s canvas and wood mock-up.
Furious herself was placed in reserve until 
returning to the dockyard in 1921 for her third 
reconstruction. Her central superstructure was 
removed and the fore and aft flight decks joined, 

giving a flush-deck with an uphill gradient forward 
of midships. A small flying-off deck was also fitted 
in the bows below the main flight deck.  
Recommissioning as a fleet carrier in September 
1925 her Senior Air Force Officer, Wing 
Commander Busteed, joined that December to find 
that the fore and aft capture cable of the flight deck 
arresting gear was still being referred to as the 
‘Busteed Trap’. This generally flawed system was 
removed in 1927 and for several years landing 
aircraft relied solely on their brakes until four 
transverse arrestor wires were fitted in 1933. 
In 1926 Furious was fitted with flight deck lighting 
and carried out the first night landings on an aircraft 
carrier.  At the front of the main flight deck was the 
starboard compass platform from which the ship 
was conned and that on the port side  controlled 
flying operations. Connecting these two stations 
was a passageway under the flight deck leading to 
chart house, main signal office and the air 
intelligence offices. Like Argus she also gained a 
retractable chart house on the flight deck 
centreline.  
While the Washington Naval Treaty of 1922 limited 
battleship construction it also allowed for 
conversion of existing ships into aircraft carriers. 
This led to Furious’s  battlecruiser sisters 
Courageous and Glorious commencing conversion 

in 1924. Commissioning as fleet carriers in 1928 
and 1930 both had gained flush-decks above a 
double hangar with a starboard side island and 
short lower flying-off platform forward. This was 
accessed from the upper hangar and improved 
launch and recovery cycles. By the mid 1930’s they 
had also gained transverse arrestor gear and 
hydraulic accelerators.
Furious’s fourth major modification was just prior to 
World War Two when a small starboard island for 
gunnery and flying control was added, mounting a 
stump mast and a Type 72 aircraft homing beacon. 

Above. The LH photo shows the original wooden model for wind tunnel experiments at the National 
Physics Laboratory.  When the two-island idea was rejected, a ‘flat top’ design was adopted (above 
right), with Argus’s bridge tucked in under the flight deck - earning her the nickname ‘flat iron’ and a 
description ‘...of unsurpassed ugliness’.  The copious wake funnel smoke visible in the image resulted 
in considerable turbulence on approach and spawned the concept of mounting a funnel above and to 
one side of the ship.  This was first trialled  on Hermes and led to the starboard-island convention 
that became universal to all western aircraft carriers from the mid 1920s onwards. ✈

Above. Furious in her 1939 fourth and final 
iteration. The lower flying off deck forward is no 
longer used and has 4” guns mounted, while the 
main flight deck has been extended aft. 
Overwhelmed dockyards and bean counting 
meant that the new starboard side island, now 
topped by a homing beacon, did not contain the 
funnel trunking considered de rigueur by naval 
architects since 1924. When VAT Smith took 807 
Squadron aboard in 1941 they still had to 
contend on final approach with turbulence from 
the funnel gas being exhausted aft. Furious 
survived the war and was decommissioned in 
1945 and scrapped. 
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The carrier’s navigation bridge 
continued in the small flight deck level 
structure on the starboard side forward. 
This was the configuration VAT found 
when he embarked on Furious in early 
1941 where the particulars of transverse 
arrestor gear, hydraulic lifts, 
accelerators/catapults and starboard 
island were common to all six carriers 
that he served on between 1937 and 
1967.
Prior to WW2’s commencement in 1939 
there had only been nine RAN 
observers between the first, Lieutenant 
Henry Chesterman on the 11th Naval 
Observers Course in 1927,  and  
Lieutenant Harrie Gerrett on the 32nd 
NOC in 1938. All nine served in either 
Outrageous, Laborious or Spurious. ✈

Book Book Now!
Graeme Lunn’s definitive book on the story of the father of 
our Fleet Air Arm, Admiral Sir Victor Smith AC KBE CB 
DSC MID RAN is expected onshore soon. 
Its the riveting story not only of the man, but of the birth of 
our FAA and how its foundations were built.  
You are invited to register if you are interested in purchasing 
a copy. Click here for information. ✈

Above. HMS Hermes, which was considerably smaller than 
Furious, was based on a cruiser hull design but was the first 
ship built from the keel up as an aircraft carrier.  The island, 
which was huge, was derived after successful tests aboard 
Argus, which had had a dummy wood and canvas starboard 
island was built to determine its efficacy. It had shown that  
island not only reduced turbulent air on the approach path, 
but also gave more space and better cooling for aircraft in 
the hangar deck as funnel ducting did not intrude. It also 
provided accommodation for the bridge and radar and 
communications masts. This  design shaped aircraft carriers 
for the next 20 years: it wasn’t to change fundamentally until 
the late 40s, when angled flight decks were introduced. ✈

https://avonmorebooks.com.au/?page=3&id=196

