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From the

Editor
T

he loss of any aviation museum
is a sad event. When it’s one as
long-standing — and centrally
located in a leading city — as
the Air and Space Hall of the Science
and Industry Museum in Manchester,
that feeling is all the more acute. While
the story of the local aeronautical
industry can still be told by other
means, the lack of any actual aircraft
exhibits, by far the most potent way
of exemplifying that aspect of recent
Mancunian history, can only have a
deleterious eﬀect.
But there is a broader picture to
bear in mind here. I visited the Air
and Space Hall only once, in early
2017, a happy memory because I was
there with the late test pilot George
Ellis. But despite
the rarity of many
of the aeroplanes,
I came away
unimpressed, even a
little saddened. That
part of the museum
had clearly not been
subject to signiﬁcant
investment for many
years, and the rather
tired nature of the
displays betrayed
as much. And that’s before one
considers the building itself, an historic
market hall in its own right, but one
demanding a major outlay for its
upkeep, and in which the displays must
have been almost impossible to refresh.
The challenge involved in removing the
aircraft exhibits surely bears this out.
Now, with those airframes — all
of which were on loan — departing
for pastures new, museums around
the country are beneﬁting from the
Air and Space Hall’s closure. Best
of all, the results are proving truly
transformational. For the already
outstanding Boscombe Down Aviation
Collection at Old Sarum to be able

“

to exhibit the Avro 707A and English
Electric P1A as part of its range of ﬂight
test and research aeroplanes is a simply
marvellous development, further
elevating the BDAC to ‘must visit’
status. Combined with refurbishment
of an historic hangar, the repatriation
of the Dragon Rapide, Avro Avian and
others to The Aeroplane Collection
represents an enormous boost to the
historic site at Hooton Park, which will
be welcoming visitors from mid-May.
Then there’s the Shackleton AEW2
moving to Woodford’s Avro Heritage
Museum, the Belvedere going to The
Helicopter Museum in Weston-superMare and the Avro 504K arriving at
Stow Maries Great War Aerodrome —
all hugely signiﬁcant additions.
A common
thread is that, with
the exception of
The Aeroplane
Collection’s charges,
all of these aircraft
belong to the RAF
Museum. We have,
as regular readers
will know, recently
been critical of
certain aspects
of RAFM policy
as far as upcoming disposals and
loans are concerned — and, we feel,
justiﬁably so given the gaps they will
potentially leave. But this is not the
case with the museum’s airframes from
Manchester, all of which except the
Shackleton — for which, realistically,
there is no room at either Hendon or
Cosford — duplicate existing exhibits.
Their dispersal demonstrates how the
national collections can, and should,
use their holdings for the wider good
when it’s possible to do so in a wholly
positive way.

The dispersal
of airframes from
Manchester is truly
transformational for
other museums

ESTABLISHED 1911
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Ben Dunnell

Aeroplane traces its lineage back to the weekly The Aeroplane,
founded by C. G. Grey in 1911 and published until 1968. It was
relaunched as a monthly in 1973 by Richard T. Riding, editor for 25
years until 1998.
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CONTRIBUTORS THIS MONTH
DENIS J. CALVERT
Our regular Flight Line
columnist is especially
interested in post-war
British military aviation,
whether in terms of the
aircraft developed by the
industry or the operational
uses to which they were
put. Therefore, he was a
natural choice to pen our Database on the Sea
Harrier, coinciding with the 40th anniversary of its
baptism of ﬁre in the South Atlantic. With the help
of former ‘Shar’ pilots David Morgan and Jon
Lawler, Denis details the aeroplane that got the
Royal Navy back into the ﬁxed-wing fast jet game.

RICK HARLAND
Having gained his private
pilot’s licence aged 17
through an Air Training
Corps ﬂying scholarship,
Rick joined the RAF for pilot
training on No 3 Graduate
Entry Course in 1970. After
three years on the Argosy,
he converted to the
Hercules, amassing 5,000 hours on type in four
tours. He also instructed on the Bulldog at two
University Air Squadrons. Having left the RAF in
1996, he trained commercial and military pilots at
Oxford Airport before retiring. Rick maintains a
lifelong interest in aviation history, particularly in
the inter-war RAF, and is a volunteer steward at the
de Havilland Aircraft Museum.

JOHN SHIELDS
John is a serving RAF
oﬃcer. The ﬁrst half of his
career saw him ﬂying in the
Tornado F3 as a squadron
navigator, weapons
instructor and commander
in the air defence role in the
UK, the Falkland Islands and
contingent overseas roles.
More recently, he has focused on professional
military education both in the UK and the United
States. He has a PhD in defence studies from
King’s College London and recently published his
ﬁrst book, Air Power in the Falklands Conflict.

TONY STABLES
Having spent 42 years as a
military pilot serving in the
Trucial Oman States,
Germany, Northern Ireland,
the Falkland Islands,
Canada and the Balkans,
retiring as an air vice
marshal, Tony has more
recently been closely
involved in veteran aﬀairs as the chairman of the
Confederation of Armed Forces Charities, the
Forces in Mind Trust and the Headley Court
Charity, and a member of the War Pensions Appeal
Tribunal. He lives on the Isle of Wight where he is a
watchkeeper at the National Coastwatch station at
the Needles, and a trustee of Veterans Outreach
Support and Mountbatten Hospice.
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‘Detroit Miss’, Lt Urban L. Drew,
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£59.99
RRP

DOUBLE
JET KILLER!
MUSTANG ACE TAKES ON THE LUFTWAFFE’S NEWEST FIGHTER!
American Ace Urban L. Drew and his personal P-51D Mustang ‘Detroit Miss’ led a fighter protection
flight covering a deep penetration bombing raid into Germany on 7th October 1944, where he became
one of only three USAAF pilots to have encountered the new Messerschmitt Me262 jet fighter during
a combat mission over enemy territory. Catching the enemy pilots by surprise during take off,
Drew was able to destroy two of the Luftwaffe’s incredible new jet fighters in a matter of seconds.

P-51 MustangTM
Produced under license from Boeing. Boeing, P-51 Mustang, the distinctive Boeing logos,
product markings and trade dress are trademarks of The Boeing Company.
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The Oﬃcial Emblem
Queen’s Platinum Jubilee Lapel Badge
The oﬃcial emblem design for The Queen’s Platinum Jubilee
is based on an original illustration drawn by Edward
Roberts, a 19-year-old student at the University of
Leeds. Young creatives were challenged to sum up
The Queen’s 70-year reign with their artistic skills.
Edwards's simple platinum line design reects
The Queen’s continuous service and was selected
by a judging panel of industry experts. The
continuous platinum line reveals a stylised
St Edward’s Crown, incorporating the number
70, on a round purple background associated
with royalty and signifying a royal seal.
AWARD has created a high-quality enamelled
lapel badge, 28mm in diameter and
produced by the die-striking process with
all details in raised metal and highly
polished. The badge is tted with a
non-turn, superior jewellery style clutch
xing, comes in a velvet gift pouch and
makes a beautiful gift to adorn any
lapel, tie or scarf.
Code: QPLB £7.95
Plus P&P

ONLY

£7.95
Plus
P&P

How to order
View The Queen’s Platinum Jubilee Collection at

www.awardmedals.com/QPJ

Order Online - www.awardmedals.com/QPJ
Order by Phone - Call us between 9am to 5pm on 01952 510053
Alternatively, please complete the order form enclosing a cheque/
postal order or completing the credit card details and send to:
Award Productions Ltd, PO Box 300, Shrewsbury, SY5 6WP, UK

"
Order Form

Mr/Mrs/Miss/Ms ..........................................................................................................................................................
Address ..........................................................................................................................................................................
..........................................................................................................................................................................................
..................................................................................................................... Postcode .................................................

AWARD Productions Ltd, PO Box 300, Shrewsbury, SY5 6WP, UK
Yes, please send me the following lapel badge(s):

Daytime Tel. No. ...........................................................................................................................................................

Code

Description

Price

Email address ...............................................................................................................................................

QPLB

Queen’s Platinum Jubilee Lapel Badge.

£7.95

I enclose my cheque/postal order for £ .............................. made payable to
Award Productions Ltd or please debit my card account no:

(Switch only)

Cards accepted:

Security Code:

Switch Issue No.

Last 3 digits on
signature strip

Expiry date:

Valid from:

Signature ...............................................................................
If cardholder’s name, address and signature are diﬀerent from the one shown, please include these details.

Delivery Subject to availability.
Please allow up to 28 days for delivery.

Qty

Postage/Packing/Insurance

Total £

£2.50

Total £

AWARD Guarantee
The Official Queen’s Platinum Jubilee Emblem Lapel Badge is brought to you
by Award Productions Ltd, international medallist. You can order with
complete confidence knowing that every item is backed by the AWARD
guarantee. For full terms and conditions please visit our website:
www.awardmedals.com
Award Productions Ltd, Registered in England No. 2001900, Shrewsbury SY4 4UG
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Mosquito B35 VR796/C-FHMJ getting airborne at
Victoria International Airport, British Columbia on
16 June 2014 with Steve Hinton at the controls. It
wears the markings of Mosquito BIX LR503 ‘F for
Freddie’, which crashed in Calgary during a VEDay celebration on 9 May 1945. RICHARD DE BOER

Airworthy Mosquito for new
Canadian ‘Centre of Excellence’

T

he world’s only
airworthy de Havilland
Mosquito bomber, B35
VR796/C-FHMJ, has
been acquired by the new KF
Aerospace Centre for Excellence
at Kelowna, in the Okanagan
region of British Columbia, and
will be delivered in time for
its grand opening during the
summer. Currently hangared
204-odd miles west of Kelowna
at Victoria International Airport
in Sidney, British Columbia,
the Mosquito ﬂew for the ﬁrst
time in more than 50 years on
16 June 2014 following a 14-year
restoration for owner Bob Jens.
Pilot that day was Steve Hinton,
still the only person to have ﬂown
VR796 since June 1963, who will
be in command for the ﬂight to
Kelowna.
Built by Airspeed at
Christchurch just after the war,
VR796 was stored until 1954
when it was sold to Spartan Air

8 www.Key.Aero

Services of Ottawa, Ontario and
delivered to Canada for aerial
survey and photographic work
as CF-HML. After being retired
in June 1963 it was parked at
Uplands, Ontario until 1966,

when the deteriorating airframe
was acquired by Don Campbell/
RCAF Air Cadets at Kapuskasing,
northern Ontario. A rebuild
began at Canadian Forces Base
Kapuskasing the following year,

but after 20 years Campbell
ﬁnally sold VR796 in 1986 to Ed
Zalesky, who also at one time
owned Mosquito FB26 KA114,
now ﬂying with the Military
Aviation Museum at Virginia

DC-3 C-FGXW after landing back
at Kelowna on 11 April 2021.
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Beach. Zalesky moved VR796
to Surrey, BC in July 1986 and
stored it in a barn.
Acquired by Bob Jens in 2000,
restoration was entrusted to
Victoria Air Maintenance in
North Saanich, BC. From 2009
the project was helmed by
engineer/pilot Mel Johnstone,
who will be accompanying
VR796 to Kelowna. Paula Quinn,
executive director of the KF
Aerospace Centre for Excellence
says, “Mel is excited to work with
us going forward so we can glean
as much knowledge as we can.”
The Watford, Hertfordshireborn Quinn continues, “VR796
tells an absolutely amazing
Canadian story. The aircraft ﬂew
around the country for years,
mapping out the northernmost
reaches of the landscape in a way
that was never before possible.”
The 60,000-sq ft museum
building has been designed in
the shape of an aircraft, and will
trace the history of aviation in
the Okanagan. It will feature
three aircraft: Douglas DC-3

“

VR796 tells an
amazing Canadian
story. It ﬂew around the
country for years

”

C-FGXW — which KF Aerospace
founder Barry Lapointe ﬂew
around the world in 1986 to
publicise that year’s Expo in
Vancouver — arrived back at
Kelowna on 11 April 2021, having
been purchased from an owner
in the USA; a Convair CV-580,
KF Aerospace being the type
certiﬁcate holder for the twinAllison engined type in Canada;
and Hawker Tempest II MW396,
which was being painted at
Kelowna in mid-February as a
maiden post-restoration ﬂight
gets ever closer. The Centre
for Excellence will also feature
an airﬁeld viewing gallery and
cafeteria. It will host public tours,
educational programmes and
provide visitor access from the
Kelowna Rail Trail.
KF Aerospace was founded
by Barry Lapointe in 1970
and is now Canada’s largest
commercial maintenance,
repair and overhaul provider,
employing a 1,000-strong
workforce.
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Now wearing No 161 Squadron special ops colours,
Lysander III R9125 is rolled onto a low-loader at
the RAF Museum Cosford on 21 February. RAFM

Lysander back at Hendon
The RAF Museum’s Westland Lysander III(SD),
R9125 — the only original special duties variant
of the type to have survived — returned to
Hendon on 21 February, ﬁve years after it had
gone to the Michael Beetham Conservation
Centre at Cosford for restoration.
Displayed at Hendon in No 225 Squadron
markings from 1972-2016, R9125 is now painted
in the special operations scheme in which it ﬂew
from Tempsford following delivery to No 161
(Special Duties) Squadron on 15 October 1944.
The unit had ﬂown its last operational Lysander
mission on the night of 5-6 August 1944, after
which the remaining aircraft were utilised on
ferry and communications work, including nonoperational special transport services to liberated
France and Belgium. The Lysander Flight was
disbanded in November 1944, although three
examples were retained for miscellaneous duties.
Between 15 and 21 November 1944, No 161
Squadron pilot Flt Lt George Turner ﬂew R9125
from Tempsford and Somersham for an RAF
Film Unit docudrama with the working title
School for Danger, produced for the Central
Oﬃce of Information. Later renamed Now It
Can Be Told, it starred former SOE operatives
Jacqueline Nearne MBE, who on 25 January 1943
was parachuted into central France and after 15
months in the ﬁeld was ﬂown back to the UK in
a Lysander during April 1944, and Harry Alfred
Rée DSO OBE, who M. R. D. Foot, the oﬃcial SOE
historian, later named as one of the half-dozen
best male agents. The ﬁlm was premiered in
February 1947, featuring R9125 wearing the codes
JR-M, which have been reproduced during the
restoration. The Lysander still sported the codes
during the 1950s and ’60s, and photographic and
airframe evidence conﬁrms that R9125 did at
some stage carry the special duties ventral tank
and ladder as visible on the aircraft used in the
production. It retains the bench seat and luggage
space in the rear cockpit.
Originally delivered to No 225 Squadron at
Tilshead, nine miles east of Warminster during

the summer of 1940, R9125 ﬂew on coastal patrol
and photo-reconnaissance duties along the south
coast of England between September and April
1941. Following its retirement, on 5 August 1945
Wg Cdr Leonard F. Ratcliﬀ — who ﬂew more
than 60 special ops with No 161 Squadron and
played himself in Now It Can Be Told — wrote
to the Air Ministry librarian who at the time had
responsibility for the preservation of historic
relics, conﬁrming, “Further to our conversation
of yesterday […] the particular Lysander which
we have at this station has quite a good history
attached to it. The number of the machine is
R9125. Would you please conﬁrm that you will be
requiring this aircraft, and that you can take it on
to your charge”. On 25 August it was allotted to No
76 Maintenance Unit at Wroughton for packing
and storage as an Air Historical Branch museum
aircraft, and made its ﬁnal ﬂight from Tempsford
to Wroughton on 19 November 1945.
Following its arrival at Cosford in November
2016, the Lysander underwent an in-depth
inspection and condition assessment followed
by a few minor structural repairs. The airframe’s
damaged fabric covering was replaced, while
a team of volunteers cleaned and lubricated
mechanical systems back to a functional state.
The replacement Irish linen was sewn by
the museum’s surface ﬁnish technician Clive
Roberts, who says, “Thousands of stitches were
made attaching the linen to the fuselage, wings
and tailplane followed by six coats of doping,
a UV [ultra-violet] microwave protection layer,
primer and then ﬁnally the No 161 Squadron
colour scheme. It’s a slow process but essential
to preserving the aircraft for as long as possible.
We sought the help of a Lysander expert based
in Switzerland, who provided us with original
photographs and technical drawings to help with
the scheme. One of the photos shows that during
R9125’s service with No 161 Squadron the cooling
gills were incorrectly ﬁtted so the camouﬂage no
longer lined up. Since this has been documented
we have replicated that during the restoration.”
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Nimrod planned for Cornwall
The reconnaissance endurance record Nimrod MR2, XV232, will
be a splendid addition to the Cornwall Aviation Heritage Centre
collection at Newquay Airport, a former Nimrod base. CAHC

O

n 26 January the
Cornwall Aviation
Heritage Centre
announced that the
Nimrod Preservation Group has
selected the Newquay-based
museum as the new home for its
Hawker Siddeley Nimrod MR2,
XV232. Currently at Coventry
Airport, which is threatened
with closure following granting
of planning permission on the
Baginton site for the vast West
Midlands Gigafactory, XV232
arrived at Coventry from RAF
Kinloss on 11 May 2010 and still
has its systems in working order,
one of just two surviving Nimrods
to be thus maintained.
Cornwall Aviation Heritage
Centre (CAHC) director
Richard Spencer-Breeze says,

“The project to bring XV232 to
Cornwall by road is planned for
completion in 2023-24. An ideal
exhibit site within the heritage
centre’s existing demesne at
Cornwall Newquay Airport has
been selected and will be able
to accommodate the Nimrod in
fully accessible splendour with
minimal infrastructure changes,
the costs of which will be met by
CAHC and the recently formed
Cornwall Aerospace Educational
Trust (CAET).”
During June 1982, XV232 set
a reconnaissance flight distance
record of 8,453 miles (13,609km)
in 18 hours 50 minutes while
monitoring the South Atlantic for
Argentine naval activity during
the Falklands conflict, a mark
that still stands. RAF St Mawgan,

as Newquay Airport was
previously known, was one of
just two UK bases that operated
maritime Nimrods between 1969
and 2010.
The latest aircraft to be
refurbished at Newquay was
rolled out on 15 February, in
the shape of English Electric
Lightning F53 ZF580. It has
been repainted over the winter
in the low-visibility scheme of
Lightning F6 XS935 from No
5 Squadron in its mid-1980s
overall grey, although the wing
roundel, fuel tank bands and
some stencilling are still to
be applied, work having been
suspended on 17 February as
museum volunteers battened
down the hatches in the face of
the approaching storm Eunice.

The most recent addition to
the collection, de Havilland
Vampire T11 WZ450, arrived on
11 January. Spencer-Breeze says,
“The aircraft is complete and in
very good condition, with the
refurbishment of the fuselage
nacelle recently completed by
the Vampire Preservation Group
prior to acquisition by CAHC.
Cornwall College aeronautical
engineering students will
commence supervised work to
reinstate the main undercarriage
from late February. This project
was enabled through a generous
bequest to CAHC from Ken Rice,
a supporter of the museum who
sadly passed away in 2021. We
look forward to completing the
reassembly during the first half
of 2022.”
But not all the news from
Newquay is positive. Richard
adds, “The heritage centre
has been confronted with a
rental increase in excess of 50
per cent on top of the already
non-discounted full-market
rate rental. This totally excessive
increase, straight after struggling
to survive through COVID,
threatens to close the only
dedicated aviation/aerospace
museum and education facility
in Cornwall, Devon and Dorset.
CAHC has repeatedly requested
the opportunity to discuss lease
terms with its landlords, Cornwall
Council, but so far the council has
not been prepared to negotiate.”

JOHN LENNON CARAVELLE SIMULATOR TO FIRE UP
recording the sound of the Rolls-Royce Avon
On 20 January the nose section of Sud
The nose of Caravelle
engines fitted to Caravelle III SE-DAI, which is
SE-210 Caravelle III F-BHRU arrived at the
III F-BHRU arriving
maintained at Arlanda airport by Le Caravelle
Bunge Flygmuseum on the island of Gotland,
at a snowy Bunge
Club. It is hoped that the simulator will be
28 miles north of Visby, Sweden, from its
Flygmuseum on 20
open for visitors for the summer season.
previous home in Germany. The nose was
January. NILS ALEGREN
Bookings can be made by e-mail to info@
formerly owned by airline pilot and Caravelle
bungeflygmuseum.se.
enthusiast Nils Alegren, who spent 5,000
The nose section of another classic airliner,
hours restoring F-BHRU as a fully operational
Boeing 707-430 D-ABOD, has also recently
flight simulator at a location 18 miles east of
arrived at the Bunge Flygmuseum. Delivered
Munich-Riem, Bavaria.
to Lufthansa on 24 April 1960, it made its final
Originally delivered to Air France on 10
revenue flight on 30 November 1975, and
November 1960 with the name Poitou, it was
spent the rest of its life on the ground at
withdrawn from use with 37,000 hours on the
Hamburg. After plans to restore ’BOD there
clock and scrapped in 1980, the nose section
fell through, the 60-year-old airliner was scrapped on 10 June 2021.
initially finding its way to La Ferté-Alais. During restoration a boarding
pass in the name of John Lennon for a flight between Manchester and The nose was subsequently obtained by Alegren, and it too will be
modified as a simulator.
Paris was discovered. Alegren’s attention to detail has included
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Comet replica completed
at de Havilland museum

T

he second week
of February was a
productive one for the
de Havilland Aircraft
Museum at London Colney, with
the completion of restoration
work on DH88 Comet replica
‘G-ACSR’, and the arrival of
Hawker Siddeley Trident 3B nose
G-AWZP from its former home
at the Science and Industry
Museum in Manchester.
The Comet replica — built in
1989 for Australian Broadcasting
Corporation mini-series Half
a World Away about the 1934
MacRobertson Air Race from
Mildenhall to Melbourne — has
been painted in the all-green
livery of G-ACSR, ﬂown in the
MacRobertson by British racing
driver Bernard Rubin and Owen
Cathcart-Jones. They were the
fourth crew to reach Melbourne,
in a time of 108 hours 13 minutes.
The following day they took oﬀ
for the UK carrying ﬁlm canisters
with footage of the Australian
stages of the race, arriving back
on home turf after a 13-day, sixhour 43-minute round trip to set
a new out-and-back record.
Leading the restoration was
Jon Harris-Bass, who says,
“Unlike the original Comets,
which were built from wood and
incorporated elements of design
which subsequently went on to be
used in the Mosquito, the replica
was built on a metal frame. This
made it very much heavier than
the originals and was probably
used to prevent take-oﬀ when
taxiing during ﬁlming. It had two
de Havilland Gipsy IV engines
fed from small fuel tanks in the
engine nacelle, and looks very
authentic in the ﬁlm.
“The original construction
allowed the replica to be
dismantled and it was stored on
a 50ft trailer with the intention
of being able to be taken to
air displays, quickly rebuilt
and demonstrated. We have
no evidence to show that this
actually happened.
“Around 35 years ago it was
purchased by one of our trustees
and brought to the museum.
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The DH88 Comet
replica, now finished
in the markings of the
Bernard Rubin and Owen
Cathcart-Jones MacRobertson
machine, G-ACSR. DHAM
INSET: The nose of Trident 3
G-AWZP arrives at London Colney at
lunchtime on 11 February. DHAM

The trailer was parked on our
site for a number of years before
a volunteer decided to start
work on it, and the fuselage was
taken under cover and worked
on for a couple of years before
being left partially ﬁnished. Six
years ago I expressed an interest
in completing the project, and
with a small team have laboured
away ever since, ﬁrstly in our
‘polytunnel’ workshop, then
in the temporary hangar and
ﬁnally in the new, National
Lottery Heritage Fund-supported
Geoﬀrey de Havilland hangar.
“As the aircraft had been
stored outside for many years
and various coverings had
disintegrated, the condition
of much of the Comet had
deteriorated badly. Many parts,
particularly the wings, have
had to be completely rebuilt.
During the restoration we found
evidence of both red and black
paint, which has led us to believe
that this replica was repainted
to represent diﬀerent aircraft
during the ﬁlming. Several
people think that two replicas
were built, but we think not. We
have painted our machine green

because G-ACSS Grosvenor
House is famously still ﬂying
at Shuttleworth and the third
Comet in the race, G-ACSP Black
Magic, is being rebuilt to ﬂy at
Derby.”
The nose section from Trident
3 G-AWZP arrived at London
Colney on 11 February, and is
now displayed outside next to

the nose of its older stablemate,
Trident 2E G-AVFH. Built at
Hatﬁeld and originally delivered
to British European Airways in
March 1972, ’ZP went on to serve
with British Airways from April
1974 to June 1986 prior to being
broken up at Heathrow. The nose
was saved and transported to
Manchester for display purposes.

Flying Legends
oﬀ again in 2022
The Fighter Collection regrettably had to announce in midFebruary that its Flying Legends Air Show will not be staged in
2022. In a statement, TFC said, “Our search for a suitable
alternative to Duxford has not been successful, despite our best
eﬀorts”. Previously, it had been intended that Flying Legends
would move from its long-time Duxford home to Sywell,
Northamptonshire, this having been conﬁrmed prior to
cancellation of the 2021 edition due to uncertainties surrounding
the COVID-19 pandemic.
The statement continued, “This decision was not made lightly
and pains us all, but we are determined to ﬁnd a new home for
the show in the near future. One that will ensure the continuity,
excellence and growth of Flying Legends for many years to come.”
Ben Dunnell
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NEWS IN BRIEF
VULCAN EXPERIENCE SCOTCHED
The Vulcan to the Sky Trust has fallen short of
raising the £2.2 million required to build the
Vulcan Experience at Doncaster Sheffield Airport
in order to house Vulcan B2 XH558 under cover.
Development director Michael Trotter said, “We
are obviously devastated to not be in a position
to build the visitor attraction, but we will continue
with our educational outreach work that is
currently live across the region.”

GAIL HALVORSEN 1920-2022

USAF

Col Gail S. Halvorsen, the US Army Air Forces
and US Air Force transport pilot famed for his
candy drops to
children during the
Berlin Airlift of
1948-49 — for which
he became known as
the ‘Candy Bomber’
— died in Provo,
Utah, on 16 February,
aged 101. BEN DUNNELL

Messerschmitts
displayed in Canada

T

wo Messerschmitt Bf 109 rebuild
projects under way with Saskatoonbased type specialist Don Bradshaw
have recently been displayed at
the Saskatchewan Aviation Museum and
Learning Centre at Saskatoon John G.
Diefenbaker International Airport.
Bradshaw, who spent much of his fulltime aviation career working for Transport
Canada as an aircraft inspector, is building
a Bf 109G-6 for Polk City, Florida-based
Fantasy of Flight supremo Kermit Weeks. Its
fuselage has been temporarily painted in the
markings of a Bf 109G-6/R-6, Werknummer
160303, ﬂown by Hauptmann Friedrich
Eberle while he was Gruppenkommandeur
of III./JG 1, based at Volkel, the Netherlands

in late 1943-early 1944. Eberle was shot down
in the machine on 30 January 1944 by eightkill ace Lt Robert Booth of the 369th Fighter
Squadron, 359th Fighter Group, in a Republic
P-47D Thunderbolt. Although injured,
Eberle survived and went on to score 33 kills.
Bradshaw is building the second aeroplane,
based on parts of a February 1945, Wiener
Neustädter Flugzeugwerke-built Bf 109G-10/
U4, for himself.
Regarding the temporary scheme on the
Weeks 109G-6, Bradshaw says, “I got sick of
looking at the fuselage in green primer, so
asked Kermit if I could paint it up. Everything
except for the red fuselage band is in etch
primer, so it will be easy to paint it a diﬀerent
colour and get it all prepped.”

WASP MAJORS FOR BAHF C-97
The New Jersey-based Berlin Airlift Historical
Foundation has acquired several Boeing C-97
Stratofreighters from B&G Industries at Greybull,
Wyoming to provide Pratt & Whitney R-4360
Wasp Major powerplants for its C-97G 52-2718
Angel of Deliverance, which has been grounded
at Reading, Pennsylvania following an engine
failure in June 2019.

V1 ON SHOW AT GILLINGHAM
The Royal Engineers Museum at Gillingham, Kent
has its Fieseler Fi 103 V1 on show until 20 March
in a ‘Wheelbarrows and Doodlebugs’ exhibition.
This ‘Doodlebug’ had not been seen in public
since arriving at the museum from the nearby
Chattenden Barracks, which closed in 2016.

Wearing the markings of Hauptmann Friedrich Eberle’s Bf 109G-6/R-6, Werknummer 160303, the
fuselage of Kermit Weeks’s 109G-6 has gone on display at the Saskatchewan Aviation Museum
and Learning Centre. DON BRADSHAW INSET: The fuselage of Don Bradshaw’s own Bf 109G-10/U4
project, also on show in Saskatoon. DON BRADSHAW

EXPERIMENTALS ARRIVE
AT OLD SARUM
Avro 707A WZ738 and English
Electric P1A WG763 tucked up in
their new home at Old Sarum on
10 February. RICHARD VANDERVORD
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RAF Museum-owned Avro 707A WZ738 and English Electric P1A
WG763 arrived at Old Sarum, Wiltshire on 1 February from the
Science and Industry Museum in Manchester, following the transfer
of the RAFM’s loan arrangement to the Old Sarum-based Boscombe
Down Aviation Collection. By 9 February, a joint team from St
Athan-based aircraft transportation specialists GJD Services and the
BDAC had assembled the two spectacular experimental jets, which
are now on show in the airfield’s First World War hangar.
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The somewhat faded but unmistakable livery
of a former Frecce Tricolori Fiat G91 PAN
displayed on MM6244, being unpacked at the
Volandia Park and Flight Museum near Milan
Malpensa in early January. VIA GREGORY ALEGI

Frecce Fiat arrives at Volandia

T

he 10th Fiat G91 PAN to be built,
serial MM6244, arrived at the
Volandia Park and Flight Museum
near Milan Malpensa Airport in early
January, having spent the past 30-plus years
on external display at the Museum of Flight
in Seattle, Washington.
During 2020, the management in Seattle
decided that the former Frecce Tricolori

aerobatic team aircraft should be returned
to Italy, and it was duly loaded onto the
appropriately named container vessel La
Traviata at the port of Norfolk, Virginia on
9 December 2021. The Frecce operated the
G91 PAN — so designated for the Pattuglia
Acrobatica Nazionale, as the team is officially
named — from 1963-81, when it was
succeeded by the Aermacchi MB339A. Only

16 were built, all of them being conversions
of pre-production aircraft conducted
exclusively for service with the team, with
the guns removed and pitch dampers, ballast
and smoke tanks added.
The arrival of the Fiat at the Volandia
collection is an important addition, with
the Italian Air Force centenary celebrations
coming up during the summer of 2023.

NAVY WINGS PLANS SEA HAWK RETURN
Navy Wings has confirmed that
it hopes to return ex-Royal Navy
Historic Flight Hawker Sea Hawk
FGA6 WV908, which has been
stored at RAF Shawbury since
2016, to flying condition. The
1954-vintage jet, last operated
on the airshow circuit by the
RNHF in 2010, has just been
registered to the Fly Navy
Heritage Trust as G-CMFB.
Chief engineer Jim Norris told
Aeroplane on 22 February, “I
commissioned a feasibility study
to look at returning the Sea
Hawk to flight, which reported
last year. It was favourable but
recommended further work on
the Nene engine, to explore
what’s necessary from an
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engine point of view to get the
aircraft back in the air. We
currently have two Nenes, a
Mk103, which is the correct
engine, which has about 150
hours remaining on it, and a
Mk10 which has been through
overhaul and has zero hours. I’m
intending to send both engines
away for stripping and
inspection, and to see if we can
use parts from one on the other.
Our initial studies are focused
on the Nene at the moment
because that’s the area of
highest programme delivery
risk, but our aspiration is to get
the Sea Hawk flying again in the
next few years.”
Ben Dunnell/Matthew Willis

Sea Hawk WV908, currently stored at Shawbury, will hopefully return
to the air with Navy Wings. WAYNE HARWOOD
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Spitfire IXT TE308 — in the markings of
Sqn Ldr Bruce Watson’s No 457 Squadron,
Royal Australian Air Force MkVIII, A58-606
— powering along over Kent on 10 February
with Peter Arnold in the back. RICHARD PAVER

‘Mr Spitfire’ back in TE308
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hugely popular pleasure flight programme,
for safety reasons the magneto switches on
the left-hand side of the instrument panel
have been deactivated, the hand grip for the
undercarriage selector and the brake lever
on the spade grip in the rear cockpit have
also been removed, and the cockpit canopy
winding mechanism fitted to the two-seaters
and the low-back teardrop-canopied aircraft
has been removed — it is now a slide-open
and shut affair like most Spitfires.
“After the flight, Richard Paver restaged
a picture taken after we landed at Ontario
in June 1972, with the Biggin Hill Heritage
Hangar’s Peter Monk standing where Don
Plumb had been half a century before. Peter
Monk now has the largest concentration of
airworthy and rebuild project Spitfires in the
world, in numbers I couldn’t have imagined
back in 1972. This flight, at very short notice,
was a complete surprise, for which I am truly
grateful to the team at the Heritage Hangar.”

PETER R. ARNOLD COLLECTION

at Booker was commissioned to take it apart,
and it arrived in Windsor in October 1970.
“Don then asked if I would be his man
in the UK, sourcing spares and so on. He
had TE308 completely stripped down and
rebuilt, and two years later, as thanks for my
help on the project, he sent me an air ticket
to Washington DC for Transpo ’72, the first
US International Transportation Exposition.
After attending the show we flew to Windsor
International Airport in Don’s Cessna 310,
and I had my first flight in TE308 on 5 June,
the aircraft now registered as CF-RAF.
Tragically, Don was killed in a P-51D accident
over Texas during October 1975 due to bad
weather, and eventually TE308 went to Bill
Greenwood in Aspen, Colorado. I was lucky
enough to be invited to fly TE308 again from
Aspen to Oshkosh during July 1990 with Bill.
“As soon as I got in the aeroplane at Biggin
I noticed some changes in the cockpit since
I last flew in it. As TE308 is now part of the

RICHARD PAVER

F

ifty years after his first flight in
Supermarine Spitfire IXT TE308 at
Windsor, Ontario, ‘Mr Spitfire’ Peter
Arnold, the world authority on the
type, was reacquainted with the rear cockpit
of the trainer — now owned by the Biggin
Hill Heritage Hangar — during an hour-long
sortie from Biggin Hill on 9 February. The
flight was an 80th birthday ‘thank you’ for
Peter’s contribution to the Spitfire world since
the mid-1960s, which has seen his knowledge
and expertise assist in the resurrection of
many previously moribund examples of the
Supermarine fighter to flying condition.
Regarding his first encounter with TE308,
Peter recalls, “Having visited RAF Henlow a
number of times during the summer of 1967
when the Spitfire and Hurricane fleet was
being prepared for the filming of Battle of
Britain the following year, in early 1969, after
filming had wrapped, I went back to Henlow
— where the Spitfires were being readied for
a return to their owners — for a last look. Film
camera-ship pilot ‘Jeff’ Hawke and Windsor,
Ontario-based oilman Don Plumb were in the
hangar. Plumb was looking at buying Spitfire
FRXIVe NH904, but that soon fell through.
Then Plumb came over, and shortly after rang
me and asked if I could find him one to buy.
Willie Roberts, later of Strathallan Collection
fame, had bought a pair of airworthy twoseaters, a Hurricane and two non-flying
Spitfires, one of the flyers being TE308. I put
Don onto Willie and he soon acquired it for
£12,500, about twice what it would have been
just before the film was made. Doug Bianchi

Now and then: Peter Arnold and Peter Monk in front of TE308 at Biggin Hill this February, recreating the picture of the former and Don Plumb at Windsor, Ontario on 5 June 1972.
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WORKSHOP
The W Air Collection’s Spitfire
FRXIVe RM927 in the Air
Leasing hangar at Sywell.

PHOTO FINISH
A French operator is soon to receive a newly restored, combat veteran
fighter-reconnaissance Spitfire XIV, once it’s been returned to flying
condition by Air Leasing WORDS AND PHOTOGRAPHY: DARREN HARBAR

F

ew remaining RollsRoyce Griﬀon-engined
Spitﬁres can claim to have
a World War Two combat
history, but in the Spitﬁre
Blister at Sywell, Air Leasing is
returning one such example to
ﬂying condition. Indeed, it’s the
furthest-advanced project in the
hangar, and potentially the next
to take to the air.
The machine in question
is an early high-back FRXIVe,
RM927, built by VickersArmstrongs in October 1943.
This is an interesting specimen,
as the FR designation, of course,
denotes that it was a ﬁghterreconnaissance variant and
as such had both camera and
gun installations. Delivered in
January 1945 to No 430 (City
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of Sudbury) Squadron, Royal
Canadian Air Force, based at
Eindhoven in the Netherlands,
RM927 was allocated the codes
G9-X. The unit was supporting
the Allied
push into
mainland
Europe,
and for
participation
in the
ongoing
attack against
the Rhine
defences
at Wesel,
it relocated to Kleine Brogel,
north-east Belgium in March
1945. Reconnaissance missions
by these camera and gunequipped Spitﬁres were critical

“

to keeping advancing troops
informed of enemy positions
and activities.
On 9 March 1945, RM927 was
being ﬂown on a low-level recce
sortie by Flt
Lt C. F. B.
Stevens when
it was hit by
ground ﬁre
and sustained
category B
damage to
the fuselage,
just aft of the
cockpit. This
was enough
to end the Spitﬁre’s war, and it
was put into store before being
sold to the Belgian Air Force in
November 1947. RM927 became
serial SG-25 with the Belgians,

On 9 March
1945, RM927 was
hit by ground ﬁre on
a low-level recce

”

and initially served with 1
Squadron coded as 3R-D. Then
it was allocated to the Ecole de
Chasse at Koksijde near Ostend
as IQ-W. It moved between
these two units a couple of times
before its service career ended in
1952, when an accident left the
Spitﬁre with category 5 damage,
and it was put into store.
Struck oﬀ charge in 1954, the
airframe was eventually sold
as scrap to Oscar Dewachter
& Zoon in 1957. The wings
were unceremoniously cut oﬀ
outboard of the undercarriage
bays and disposed of, while
the remainder of the aircraft
was taken by road to Stene,
again not far from Ostend. The
ﬁghter was placed on the roof
of the scrapyard and left to the
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CLOCKWISE FROM TOP: Details of a painstaking restoration. RM927’s original gunsight is in place; it is likely to be removed for test-flying. All
Air Leasing had to do to the wings, which were rebuilt by Airframe Assemblies on the Isle of Wight, was some reworking of the gun bays. An F24
reconnaissance camera is being fashioned for the aircraft, using this lens. Meanwhile, the control box for the FRXIVe’s reconnaissance cameras is a
splendid artefact in itself.

elements alongside another
MkXIV, NH904, which went on to
become the famous G-FIRE in its
striking red colour scheme.
Thankfully RM927 and NH904
were rescued within a year of
each other, ’927 being purchased
in 1967 by a Dennis Kay of
Manchester Tankers who had the
wingless remains transported
by road to the UK. Stored for

a couple of years, the Spitfire
was sold to a UK owner who
moved it to Southend Airport
in March 1969. It was stored
outside until Americans John
Lowe and Larry Matt bought
RM927 and freighted it to the
USA along with another aircraft,
RM694, which is now at Biggin
Hill for potential restoration.
They arrived at the Victory Air

Museum in Mundelein, Illinois
on 19 September 1969.
When the museum closed
in early 1980, Larry Matt took
on sole ownership. By 1982 the
restoration had been started with
the aid of a complete set of wings
from Indian Air Force Spitfire
XVIII HS649 (the RAF serial
of which was then unknown),
which had been separated from

the fuselage as part of a Wensley
Haydon-Baillie settlement with
Rudy Frasca. These wings then
moved around with the project,
but RM927’s original wing stubs
have, at some point, been moved
on or broken up for spares.
The Spitfire had progressed
very little when it was sold to
Don Knapp, who was killed
in a flying accident in 1990.

ABOVE: The damage caused to RM927 during its service with No 430 Squadron while taking photos of the IJssel river with the aircraft’s forwardfacing camera on 9 March 1945. PETER R. ARNOLD COLLECTION
ABOVE RIGHT: Early in the Spitfire’s Belgian Air Force career, operated by 1 Squadron. VIA JACQUES SCHELFAUT/PETER R. ARNOLD COLLECTION

AEROPLANE APRIL 2022

www.Key.Aero 17

WORKSHOP Spitfire RM927

Airframe Assemblies to restore
the wings and airframe. That
company’s boss Steve Vizard
explains that the donor wings
from TP263 were ﬁtted with new
spars and restored to MkXIV
speciﬁcation. The MkXVIII wings
with solid spar booms were
eﬀectively the same as those
for a MkXIV, but had laminated
spar booms, which have been
used in the rebuild. The ﬁnished
fuselage included a signiﬁcant
amount of original material,
including frames and even skins.
The distinctive raised oblique
camera ports were fabricated
and installed by Airframe
Assemblies. Once ready, the
fuselage moved to the Biggin
Hill Heritage Hangar, but the
completed wings remained in
store at Airframe Assemblies for
some time.

The raised oblique camera
ports help give RM927 a
distinctive appearance.

❖
With Don’s premature passing,
Australian racing driver Vern
Schuppan, winner of the 1983
Le Mans 24 Hours, became its
next owner. He decided the
restoration to ﬂying condition
should be continued in the UK,
and as such had RM927 shipped
to England during August
1995. It was stored near High
Wycombe and passed to a UK
collector in 1997.
During this time in storage,
well-known Spitﬁre historian
Peter Arnold had a chance to
take a close look at the project,

and especially the wings. As
previously mentioned, the RAF
identity of the wings had been
unclear, but Peter managed
to ﬁnd identiﬁcation marks —
underwing serials — for Spitﬁre
XVIII TP263, plus HS649, its
Indian Air Force serial. There’s
an interesting connection
between Richard Grace and
TP263 as his late father Nick
once owned that
Spitﬁre, although
the original
wings had parted
company from

the fuselage many years before.
This fuselage had provisionally
been identiﬁed as TP285 from
access panels on the detachable
tail unit, but the later research
revealed this wasn’t the actual
identity.
A real eﬀort to return RM927
to airworthiness for the UK
owner was initiated, the project
moving to the Isle of Wight for

The cockpit contains a delightful detail: the
signature of Air Transport Auxiliary ferry pilot
Mary Wilkins, later Mary Ellis, declaring that she
flew RM927 on 30 November 1944.
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A deal was done in 2020 with
a French customer and the
aircraft was shipped to France,
before returning to the UK for
Air Leasing to complete the
restoration at Sywell. Since
arriving at the Northamptonshire
airﬁeld, a lot has happened.
Having already been restored,
the fuselage was painted
relatively quickly and now sports
its code letter X from No 430
Squadron, RCAF.
Richard Grace explains,
“Despite having an airworthy
fuselage and set of wings, the
tail unit and associated ﬂying
surfaces had been rebuilt
by Warbirds of Great Britain
many years ago, and with no
associated paperwork it was a
requirement to split them apart
for a new rebuild to ensure they
met current standards and had
the right documentation”. This
has now been done, with just a
few ﬁnishing touches required.
Although the wings arrived fully
rebuilt, the gun bays needed
some minor reworking so as
to make them accurate for the
original MkXIVe wing RM927
would have had.
Air Leasing has sourced a
Griﬀon 65 from Vintage V12s,
so RM927 will have the correct
engine for its type installed. This
has yet to be attached to the
front of the fuselage but isn’t
far oﬀ that point. A brand-new
propeller has been produced by
Skycraft using Hoﬀmann blades
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On completion, RM927 will go to
the W Air Collection based at La
Ferté-Alais, becoming France’s
second airworthy Spitfire.

and is ready to fit once the
engine and systems are installed.
Talking of systems and
fit-out, many missing items
have been reinstalled thanks
to the well-stocked stores held
by Air Leasing. Richard’s late
father accumulated a broad
range of Griffon Spitfire spares
when he owned the fuselage
of TP263, which was restored
to static condition as ‘NH649’
(Nick did not know the RAF
serial at the time) and ended
up in the museum at Overloon
in the Netherlands. That static
restoration meant a large
number of potentially airworthy
parts could be retained, and
Richard himself has continually
added to that stock. Over several
years, as time has allowed,
these parts have gradually been
overhauled and were sat on a
shelf ready to go when the right
project came along. Richard
says, “Air Leasing has a great
range of Griffon Spitfire spares
— or did have, as they are now
all in RM927”. Having parts like
this present and serviceable
has speeded up this aircraft’s
restoration.
“We had a full set of coolant
pipes that were actually made
for the American owner by Craig
Charleston, who had his own
MkXIV Spitfire and had two sets
made at the same time”, Richard
continues. Sadly, they had
been badly stored and Richard
was required to send them to

AEROPLANE APRIL 2022

Competition Fabrications, which
to his delight did an amazing
job of removing dents from the
inside of 4ft pipes. “Our next
challenge is to put the engine
on and then getting the coolant
pipes to fit.”

❖
There’s a target for Air Leasing
to have the aircraft flying by
April, or at least to perform
engine runs by then. The
undercarriage systems are in the
wings and have successfully been
tested. Other than the engine

installation, the control cables
need to be done and the wiring
that’s already in will require
testing. The original gunsight,
which is in working condition,
and the camera control box are
with the aircraft but are unlikely
to be installed for the test-flying,
for safety reasons. It is, however,
nice to have these original items
that can be added if required. A
complete F24 camera is being
built up with the correct wooden
supports, but this may not be in
the aircraft in time for the first
post-restoration flights.

It’s expected that the aircraft
will be ready to fly in the next
few months. Once the test flights
have been completed, RM927
will head to its owners at the
W Air Collection, based at La
Ferté-Alais. It will be a slightly
different-looking Spitfire with
its camera blister positions,
and one that fills a gap in the
ever-expanding range
of different airworthy
specimens.
Thanks to Steve Vizard, Peter
Arnold and Richard Grace.

Not long to go now
until the Griffon 65
engine, correct for
this mark, is fitted.
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Comment

STEVE SLATER

HangarTalk
Comment on historic aviation by the chief executive of the UK’s Light Aircraft Association

W

hile many of us may
be focused on other
energy matters, not
least our soaring
heating bills, there may be some
longer-term challenges down
the road for the historic aircraft
scene. Fuel bills have long been
a major part of the running
costs for many vintage aircraft
operators; the price of Avgas, the
100-octane aviation fuel oﬀered
at most airﬁelds typically hovers
at around £2 per litre — or, if you
are an Imperialist, not far short of
£10 per gallon.
This means the numbers are
truly eye-watering. Operating at
minimum power, a Rolls-Royce
Merlin will burn approximately
a gallon of fuel a minute, even
when just warming up. At display
power, a warbird pilot may often
calculate their fuel burn at 100
gallons an hour, or perhaps more.
Multiply that by four for multiengined aircraft such as the
Lancaster and, well, I really don’t
want to do the maths.
The price of fuel is but one
factor. Doubts are developing
as to whether the 100LL Avgas
which is the staple diet for
piston-engined aircraft around
the world might even be
available at all in the future. The
fuel contains tetra-ethyl lead
(TEL), which boosts the octane
rating and prevents ‘knock’ or
pre-ignition, a potential cause of
serious engine damage. There is
increasing pressure, particularly
in mainland Europe, to remove
lead from aviation fuel, which
since the banning of leaded
automotive petrol in 2000 is the
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Sustainable solutions need to be found for the very broad range of
engines that power historic aeroplanes — and there’s unlikely to be a
‘one size fits all’ answer. BEN DUNNELL

last commercial fuel to use such
additives.
Apparently just one plant
exists in western Europe which
produces TEL, and it is here
in the UK. However, there are
moves to ban its transportation
within the EU, which poses a

“

accumulates in the bloodstream
and there is no such thing as
a safe level. Equally, we have
to look at this with a sense of
proportion. Data presented by
the Historic Aircraft Association
shows that in overall terms of
fuel burn, the entire UK warbird

There is increasing pressure to
remove lead from aviation fuel
signiﬁcant problem as almost
all aviation fuels are reﬁned in
France. If the TEL can’t be added
during the process, there is a real
risk to 100LL supplies.
On the one hand, it is
hard to argue against the
undesirability of leaded fuel.
Lead is a cumulative toxin which

”

ﬂeet can operate for a year on the
equivalent amount of fuel used in
just a week by a Boeing 777.
If TEL isn’t added to the
aviation fuel, the octane drops
from 100 RON to around 91,
which is why unleaded aviation
fuels that are available are
typically known as 91 UL. In

fact, for lower-powered aircraft
such as Piper Cubs, Tiger Moths
and the like, this fuel is not only
usable, but technically desirable.
It removes the more aggressive
combustion characteristics of
100LL ‘Spitﬁre fuel’, which has
literally burned away the valve
seats of many Cirrus and Gipsy
Major engines, necessitating
expensive rebuilds, while lead
deposits can lead to fouled spark
plugs or sticking valves.
The historic aircraft industry
is now working with increasing
urgency alongside the
Department for Transport to
examine future fuel solutions
for the larger engines, not least
the late-World War Two big
radial powerplants which took
piston engine technology to
the very limit. Research into
developing alternatives such
as a high-octane unleaded fuel
is one route, although many
of the commercially available
octane-boosting additives
can have serious side-eﬀects,
such as chemically attacking
engine components. In fact, it’s
surprising how many materials
are adversely aﬀected by these
compounds, and can be found in
a fuel system.
In addition, some investigation
is now being carried out on
whether engines can be operated
with lower supercharger boost
levels, reduced compression
or retarded ignition timings,
to allow warbirds to run on
lower-octane fuels. Whether by
fuel or re-engineering, we can
still hope for some form of truly
sustainable answer.
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Comment

DENIS J. CALVERT

Flight
FlightLine
Recollections and reflections — a seasoned reporter’s view of aviation history

T

here’s a certain
fascination with research
and development aircraft
and proof-of-concept
demonstrators built to test the
validity of a design in the air.
The British industry produced
a substantial number of such
machines, particularly in the
early years of the jet age.
The Gloster Aircraft Company
was awarded a contract on
3 February 1940 for two
examples of a jet-powered
aircraft to speciﬁcation E28/39,
to be powered by Whittle’s
W1 centrifugal gas turbine.
The design was essentially
experimental, to test the engine
in ﬂight, but provision was made
for the space and weight of ﬁxed
gun armament in the shape of
four Browning 0.303s, should
engine development permit.
This, though, seemed somewhat
unlikely with the W1 rated at just
860lb thrust. Construction took
place at Gloster’s Hucclecote
factory but was later moved
to Cheltenham, to lessen the
chances of loss by enemy air
action. When completed, ﬁrst
example W4041 started static
engine-running and taxiing trials
at the grass airﬁeld at Brockworth
before being taken by road
to Cranwell on 10 May 1941
where, in the relative quiet of
Lincolnshire, Gloster’s chief test
pilot ‘Gerry’ Sayer continued the
build-up to the ﬁrst ﬂight.
Eric ‘Winkle’ Brown told
a wonderful story about the
E28/39. It was on 14 May 1941
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E28/39 W4041/G at Farnborough in 1944. Those in front of the machine
are, from left to right, Cliﬀord Kell of the RAE turbine division and
Roy Smelt, Frank Smith, Alan Thom and Dennis Higton, all from the
establishment’s Aerodynamics Department (Flight). DENNIS HIGTON COLLECTION

that he was piloting a Martlet
ﬁghter from Donibristle to
Croydon when bad weather
forced him to land and overnight
at Cranwell, where he noted
an unusual degree of activity
and numerous civilians.
Nobody would tell him what
was happening, but it was

“

in there being no Air Ministry
photographer present to record
this undoubtedly historic event;
what photos exist were taken
by bystanders. W4041 went on
to make 110 ﬂights, 18 of which
would be piloted by Brown from
Farnborough in the later stages
of the programme. Brown was

Eric Brown described the E28/39
as a ‘joy to ﬂy’

”

suggested that he “might ﬁnd it
interesting to stick around for
a bit longer”. The following day,
W4041 was wheeled out again
once the weather had improved
and the aircraft made its ﬁrst
ﬂight at 19.45, piloted by Sayer
and witnessed by Brown and a
few others. Oﬃcial disinterest
in the aircraft manifested itself

most complimentary about the
E28/39’s ﬂying characteristics,
especially once ﬁtted with a
W2/500 engine with double the
thrust, describing it as “a joy to
ﬂy”, although engine reliability
proved problematic. Some
references in print suggest that
the aircraft was, at times, ﬁtted
with a dummy propeller when

parked, in order to disguise
its powerplant and to allay
suspicion, but such accounts
are surely apocryphal — unless
someone has evidence.
British museums today
have a goldmine of preserved
experimental jet aircraft.
W4041 has been on display at
the Science Museum in South
Kensington since April 1946. Few
more historic British aeroplanes
exist in preservation. Many
other such post-war jets have
been gathered together at the
RAF Museum Cosford, in the
Test Flight hangar. These range
from the visually impressive but
impractical prone-pilot Meteor,
through the English Electric
P1A, the start of the Lightning
line, the sole Fairey Delta FD2
surviving in that conﬁguration,
the stainless steel Bristol 188,
still the most aggressive-looking,
‘pointiest’ British research
aircraft of all time, and the BAC
TSR2, a continuing cause of
heated discussion, to the BAe
EAP proof-of-concept aircraft
for the Euroﬁghter. To see them
all together in one hangar is
to appreciate the lineage right
through to today’s Typhoon. For
enthusiasts of a certain age and
a certain persuasion, this is close
to a religious experience. Should
RAFM plans to loan out the
prone-pilot Meteor and Bristol
188 come to fruition, the breadth
and signiﬁcance of this display
would be materially reduced.
Which would, at the very least, be
unfortunate.
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FLEET AIR ARM PHANTOM
Few aircraft have been as visually striking as the
mighty Phantom FG.1s of the Royal Navy, that
operated from the deck of HMS Ark Royal. Although
most of us will have only ever seen the operation of
Ark Royal’s Phantoms on video or in reference books,
these iconic images left such an indelible impression
that Britain’s Rolls Royce Spey powered Phantoms
have since become something of an
enigma and still command huge
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day. (AA27901)
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MIGHTY V BOMBER

MIG EATER

As the Avro Vulcan entered squadron
service with No.83 Squadron at RAF
Waddington in July 1957, Britain now
possessed the fastest nuclear capable
bomber in the world at the time. A12011.

The British participation in the Gulf War
was called “Operation Granby” with No.
15 Squadron based at Tabuk AB in Saudi
Arabia. One No. 15 Tornado GR.1 was
ZA447/EA that was painted a desert pink
scheme and ﬂew 40 combat missions
making it one of the busiest
Tornados. HA6704.
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WARD VICTORIA CROSS

THE VAMPIRE
The Vampire F.3 was a longer range
version of its predecessor, featuring
increased internal fuel capacity
and the ability to carry two
external fuel tanks. A06107.

£33.99

The crew of Vickers Wellington
L7818 set
course for
their home
station at
Feltwell
and hoped
for an uneventful return ﬂight. Those
hopes were dashed when co-pilot James
Allen Ward noticed a Luftwaffe Bf 110
nightﬁghter. AA34812.
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Ex-RAE Varsity WL679 on display at Cosford — not a glamorous aircraft, but, now, a rare survivor.
KEY/BEN DUNNELL

T

he editor’s concerns over the
possibility of further disposals by
the RAF Museum as part of its
so-called future strategy (Aeroplane
February 2022) are no doubt shared by
many of your readers and ex-members
of the Royal Air Force. To see some of
the last examples of the British aviation
industry employed by the service and bearing
famous names of the past facing an uncertain
future makes sad and depressing reading.
Many of us, from whatever previous air
force role, will not understand why historic
workhorse types such as the Argosy, Varsity
and Valetta, notwithstanding their somewhat
unglamorous roles, should be relegated to
the ‘unwanted’ pile. These aircraft faithfully
played their vital roles of training, transport
and communications all over the world for
considerable periods of time and as such
became familiar sights to be held in aﬀection by
many thousands of servicemen who both ﬂew
them and were served by them.
I speak from the experience of serving at
units in the sixties and seventies when Varsity
navigation streams were a common sight and
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when ‘getting the Argosy in’ meant
succour, tour-ex, and mail delivery to
those serving at remote Middle East
staging outposts.
Peter Johnston, as head of
collections and research at the RAF
Museum, should perhaps choose his
words a little more wisely when speaking
of “bringing the story of the RAF up to date and
looking to the future of the service.”
I doubt I am alone in treasuring aviation
museums as institutions where one can gaze at
airframes and rekindle cherished memories of
the past. They also enable us to seek reassurance
that future generations will be able to view
displayed aircraft that should be treasured
examples of their era and not subject to a vague
and uncertain destiny.
Examples of these types can certainly not be
categorised as ‘icons’, but they had their part
to play and the RAF could not have functioned
without them. They deserve their continued
place in the RAF Museum as valued and rare
airframes and as important exhibits of our rich
aviation heritage.
Roger Green, South Tidworth, Wiltshire

LETTER
of the
MONTH

aving just completed
reading the November
2021 issue, I felt obliged
to add to the story of the Cuban
crisis as addressed in the article
‘No Going Back’. As presented,
the piece states that the Soviet
Union withdrew its missiles
and direct military operations
from Cuba because of the
courage of the US President
and the potential destructive
power of NATO forces. I am
sorry to report that the Russian
administration was able to
realise a signiﬁcant gain in
strategic position by having
the American administration
back-out its large force of IRBM
weapons from territories outside
the continental US. It was a very
good trade on Moscow’s part.
At the time of this event
there were, to the best of my
knowledge, 45 Thor missiles
based in the UK and 15 Jupiter
missiles in Turkey. I do not
know if all these missiles
carried nuclear warheads, but
I suspect they would have, as
there would be little value in
deploying useless weapons.
During the Russian withdrawal
from Cuba, the Thors were being
withdrawn from the UK and
the Jupiters basically scrapped
on site, with only the guidance
section being returned to the
US. This destruction wasted
probably $200 million, not
counting the costs associated
with establishing the missile
bases and their subsequent
withdrawal. Of course, all these
decisions were concealed from
the general public. As usual.
My comments are not
hearsay, as I was associated
with the Jupiter programme
from its start when the Chrysler
Corporation was selected as
the manufacturer of the bulk of
the missiles. Further, I was an
engineer at what was STL and
later TRW when that company
was responsible for all technical
support for the US Air Force
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Skywriters
One of the PGM-19
Jupiter medium-range
ballistic missiles that were
deployed to Çiğli, Turkey.
NATIONAL ARCHIVES AND RECORDS
ADMINISTRATION

patterns, another theme in
the book; and a makeshift rig
for a rear gunner, smoking an
enormous cigar, to practise
aiming with what is basically a
giant water-pistol. Above all, it’s
a moving record of those young
men so insouciantly going about
matters of life and death.
John O’Dwyer, Steeple
Claydon, Buckinghamshire

I

ballistic missile programmes.
Of course, all the Cuban crisis
actions were hidden by security
concerns and generally remain
so, even now.
Richard Staszak

A

s Catch-22 is my favourite
modern novel, I was
fascinated by the article in
your February 2022 issue on the
war service of Joseph Heller.
As well as describing real
events that found their way into
the book, there was Heller’s
taking part in a training ﬁlm,
something I had no idea had
happened. Might the ﬁlm be on
YouTube? It certainly is, courtesy
of the US National Archives. The
ﬁlm is correctly titled Training
During Combat and, as you
report, appears not to have
been completed, as there is no
soundtrack or end titles. There

are about 75 minutes of unedited
footage and a seven-minute
edited cut.
Heller appears several times.
As well as some footage of him
in his bombardier’s seat, he can
be seen disembarking from a
C-47, having a discussion over
some maps and photographs
with the squadron’s senior
navigator, and in some outdoor
scenes sporting cool aviator
shades. I’m sure some of the
other men in the ﬁlm are the
models for characters in the
book, notably a medical oﬃcer
demonstrating ﬁrst aid (Doc
Daneeka?) and the senior
navigator (Major Major?).
There are other delights:
footage of men practising
righting a capsized dinghy,
reminiscent of Orr’s escape from
combat by rowing to Sweden;
an oﬃcer examining bombing

read with interest the article
in your June 2021 issue
regarding ATC gliding. Here
in Sweden we have the Ålleberg
Gliding Museum at Falköping.
Resident there is a former ATC
glider, Slingsby T21B WB960.
An interesting fact is that it has
RAF St Athan stencilled on it, the
home base of many of my ATC
cadet weekends in the 1960s.
This particular glider later went
to the former RAF airﬁeld at
Fairwood Common, Swansea,
until being demobbed. It is
presently undergoing restoration
and hopefully will be ﬂying
again for the 2022 summer
season. While visiting two years
ago, Tiger Moth SE-ADF was
hangared awaiting an engine

overhaul. It and another Tiger,
SE-ALM, were both in regular
use as glider tugs.
As an ATC cadet my late father
would not sign his permission
for me to go gliding. He had
served at RAF Kidlington during
World War Two and seen too
many gliding accidents —
which brings me to you July
2021 edition and the wonderful
articles on the Mosquito. My
father was a ﬂight mechanic
and became friends with two
Royal New Zealand Air Force
ﬂight sergeant pilots. One was
surnamed Tasker, nicknamed
‘Alaska’, who later obtained his
commission and ﬂew Mosquitos.
Just wondering if it was the same
Flt Lt J. Tasker who was ﬂying
Mosquito W4061 on its ﬁnal
ﬂight? The other RNZAF pilot,
‘Snowy’ Allen, was unfortunately
killed ﬂying a Hawker Audax
during a night towing exercise.
Gwyn Lewis, Tyresö, Sweden

The editor reserves the right to
edit all letters. Please include
your full name and address in
correspondence.

Some of the Ållebergs
Segelﬂygmuseum
ﬂeet, with Slingsby
T21B WB960 prominent.

S
Klemm L25 1a G-AAXK having its engine test-run at Croydon in 1958.
The aircraft’s registration was cancelled in 1991, after the death of its
owner; is it still in the UK?
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uper article on the Klemm L25 in this latest magazine
(Aeroplane February 2022). Once again it brings back
memories of my early working days. During my time with
Morton Air Services at Croydon in 1958 I assisted Ernie Johnson,
our engine bay charge-hand, to sort a rough-running engine on
Klemm G-AAXK. The adjacent photo, taken around that time,
shows ’XK being run up with Morton’s Dove G-AMYO in the
background (the company’s latest, and last, colour scheme proves
the date). Note all the bystanders — no security or health and safety
problems then.
I was puzzling over why the Klemm was at Croydon and now see
it was registered in 1958 to Clive C. Russell-Vick of Sevenoaks, Kent,
which may explain its presence with us. But where did the ‘600’
chocks come from?
Pat Pearce, Cranleigh, Surrey
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Are you seeking the answer to a thorny aviation question, or trying to trace an old aviation friend? Our ‘questions and answers’ page might help

THIS MONTH’S QUESTIONS
Amelia’s Lockheed

Q

Randall Volpe came across this picture of
Amelia Earhart’s Lockheed 10E Special and is
suggesting readers might enlarge on a number of
points. He is interested in the application of what he
believes are red colours on the engine cowlings,
whereas in most photographs the cowlings are
unpainted. Additionally, the registration is R16020,
which authorised ﬂights only within the USA
— NR16020 was later applied for her world record
attempts. Can anyone say where the photo was
taken, who the individuals in the foreground are, and
whether this colour scheme was carried when the
aircraft participated in the 1936 Bendix Trophy race,
in which Earhart and her co-pilot Helen Richey
ﬁnished ﬁfth?

A view of Amelia Earhart’s
Lockheed 10E that poses
some interesting questions.

Might these
be parts from
a downed
Norwegian
Gladiator?

Gladiator from the forest?

Q

Gladiator 427 following
its forced landing.

Could Einar Marthinsen have discovered parts
from one of the Gloster Gladiators operated by
the Norwegian air arm in 1940? In a forest close to his
home at Kolsås, some silver-painted metal parts with
stringers attached were found with numbers
Z4257/309 5 or 308 5 applied, while another piece
carries one stamped circle with F&N and a 5 below
and a second with a 7 below; part number Z4257 5 is
also visible. Can anyone decipher the marks and
conﬁrm if the aircraft was a Gladiator? One of the type,
serial 427, crash-landed in the area on 9 April 1940
after a dogﬁght with a Luftwaﬀe Messerschmitt Bf 110.
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THIS MONTH’S ANSWERS
those days no self-respecting enthusiast would
ever underline anything they hadn’t seen! Ian
says there are references to the event on the
internet, but he “stayed until the bitter end,
announcements telling of the late arrival of the
prototype Vulcan, and ﬁnally it did. Nothing in
the air I’ve seen before or since equalled that
appearance for the sheer thrill — huge, noisy,
brilliantly illuminated white against the
backdrop of dark rain clouds as the ﬁrst sun of
the day appeared. Fantastic!”
Meanwhile, Keith Heywood reveals he has diary
details of Stretton Navy Days for 1951, 1953 and
1955, suggesting they might have been biennial.

Smiths directional
gyro

Q

David Coney has a Mk2
directional gyro (above),
produced by Smith & Sons
(England), with what could be
its date of manufacture, 4/72,
on the back of the instrument.
Can anyone conﬁrm the likely
date and say which types of
aircraft carried this
instrument?

Skybolt costs

Q

The intriguing story of the
planned future use of the
Skybolt missile in the
November issue, ‘Poﬄing with
the Fourth V-bomber’,
prompted an e-mail from New
Zealand-based reader Dave
Wilding, who would like to
know the cost of Skybolt. While
the weapon was developed in
the US and the initial research
and development cost to the
UK would be about £15 million
for installation, trials and
proving ﬂights in the
‘V-bombers’, how much would
later developments have added
to the ﬁnal total — and what
was that ﬁgure?

Skeleton identity

Q

Your compiler wonders if
anyone can identify the
remains of this single-engine
biplane (below). It is believed
to have been a casualty of
Japanese attacks, probably
during the early months of the
Paciﬁc war, and may be of
American origin. There seems
to be a defensive position
above the rear fuselage.

Spitﬁre and Bf 109
Avro 698 VX770 during the 1952 SBAC show,
showing the missing undercarriage doors. AEROPLANE

Early Vulcan memory

Q

In the February issue, James Macaulay
recalled seeing the prototype Avro Vulcan
shed some underside panels on 30 August 1952
when it passed low over where he was
undergoing basic training at Wilmslow, and
wondered if anyone else remembered the
incident.
George Bouttell says the story is related in
Tim McLelland’s book Vulcan: God of Fire.
James Macaulay was clearly witness to the
maiden ﬂight of the Avro 698 prototype VX770,
ﬂown by test pilot Roly Falk, who was heading
towards Woodford. When he lowered the
undercarriage, the tower noted panels falling
from the aircraft, at which point a Vampire and
an Avro 707 were immediately despatched to
conduct an airborne inspection. It appears the
items were the rear doors attached to the main
undercarriage, which had broken clean oﬀ as
they emerged face-on into the airﬂow. Having
established the damage was minor, the chaseplanes cleared the area and VX770 completed its
ﬁrst landing without further incident. John Castle
says contemporary photographs show where the
doors should be and instead two black apertures
with the mainwheel bogies visible, Avro’s
engineers having yet to replace them.

A

Stretton’s 1954 display

Q

In trying to ‘construct’ his diaries, Bryan
Workman requested help in the February
issue with types that appeared at the 1954 Air
Day at RNAS Stretton.
The subject was welcomed by Ian Storey,
who attended the show, but his memories
are linked more with the rail and road trip from
Rotherham to Warrington with three other young
friends, along with day-long rain and virtually no
ﬂying. He sheltered with damp sandwiches in a
parked Dragon Rapide, and in his Ian Allan
‘spotter’s’ book a Sea Hornet is underlined with
Stretton being the most likely ‘cop’ — after all, in

A
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Q

Two photographs sent in by Andy Walters of
a Spitﬁre and Bf 109 appeared in the March
issue, with a request as to where and when the
pictures were taken.
Regular contributor Peter Arnold says
Spitﬁre AB871/BL614 arrived at RAF
Wattisham from Northolt on 24 September 1969,
departing to Bicester on 26 September 1972. It
and Bf 109G-2/Trop Werknummer 10639 were
both photographed at the Suﬀolk station.

A

Bridgman background

Q

The provenance of a Leonard Bridgeman
drawing of Spitﬁres was the subject of a
query from Air Marshal G. A. ‘Black’ Robertson
in January’s magazine.
Kevin Maddison says the illustration
appeared to have been produced for a
special edition of Flight magazine published on 2
January 1958, and which can be found available
on eBay. It was accompanied by a Sopwith
Camel in a similar style.

A

Frankfurt collection

Q

Simon Cauthery recalled in the February
issue visiting a display of aircraft on the
terrace of Frankfurt Airport in the 1980s and
wondered where the collection’s Dornier Do 27
is today.
Dave Ruddlesden says it is currently inside
the Luftfahrt- und Technikmuseum at
Merseburg. Previously marked as AS+907,
AC+907 and 55+47 before becoming D-EFHO at
Frankfurt, the Do 27B-1 moved ﬁrst to
Butzweilerhof and then to Merseburg in 1998.

A

CORRECTIONS AND
CLARIFICATIONS
• The reference to Concorde 101 having an “internal
navigation system” on page 67 of the March issue
should, of course, have read “inertial navigation system”.
• David Legg notes that the mention on page 38 of our
February edition to Klemm L25 attending the 1973 PFA
Rally at Cranﬁeld is in error. That year’s rally actually
took place at Sywell. David says the visit to Cranﬁeld
was for the public Pageant staged at the end of the
Business and Light Aviation show over the weekend of
8-9 September 1973.
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FALKLANDS
Commemorating

40

1982’s war in the
South Atlantic

60-page special section including…
‘Black Buck’ raids reassessed • Argentinean 707s’ search for the task force
New Chinooks on the front line • Last A-4 mission of the war
RAF ‘Herc’ tanker ops • Database on the Sea Harrier

Sea Harrier FRS1 XZ499 of 800 Naval Air Squadron takes oﬀ from
HMS Hermes in the South Atlantic for a combat air patrol, with RAF
Harrier GR3s from No 1 Squadron on either side. BAE SYSTEMS

FALKLANDS 40 ‘Black Buck’

THE MOST
DARING
RAIDS?

The ‘Black Buck’ Vulcan raids
have, perhaps, been the subject
of more post-Falklands War
debate than any other air operations mounted during the 1982 conflict.
Forty years on, we analyse their effectiveness in the context of the
broader Operation ‘Corporate’ campaign WORDS: JOHN SHIELDS AND DAVID JORDAN
32 www.Key.Aero
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“Argentine use of Port Stanley
airfield and its surveillance radars
constrains all our operations,
enables redeployment and resupply
of Argentine forces and maintains
Argentine morale”
Initial plan for Operation ‘Sutton’
as presented to chiefs of staff,
2 April 1982

T

he Argentine invasion of
the Falkland Islands on 2
April 1982 brought about
one of the most remarkable
contributions to any air campaign
in the RAF’s history, with the
‘Black Buck’ series of raids against
Argentine positions at Stanley
airport which famously required
the use of the Avro Vulcan just
weeks before the type’s planned
retirement. Reaching the Falklands
from Ascension Island, home of
the only viable airfield from which
to launch the attacks, needed a
complicated air-to-air refuelling
plan, which allowed just one aircraft
to strike. Adding to the challenge,
the Vulcan’s air-to-air refuelling
capability had fallen into disuse
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and had to be restored quickly.
This was not the only challenge:
the five ‘Black Buck’ missions
which reached the Falklands used
conventional bombs on three
occasions and the AGM-45 Shrike
anti-radar missile on the other two.
However, the Vulcan force had
stopped training with conventional
weapons some years before and had
never carried out the suppression of
enemy air defences (SEAD) role. The
fact that the Vulcans, supported by a
large proportion of the RAF’s Victor
tanker fleet, managed to carry out
five raids was a fine achievement by
any standard.
Unfortunately, historical
assessment of the ‘Black Buck’
sorties has been patchy at best.
Analysis of the raids has been
bedevilled by misunderstandings
and a curious mixture of excessive
condemnation and praise. ‘Black
Buck 1’, the first attack, has
dominated coverage, with the
other four sorties which reached
the islands being largely ignored.
The reason for the raids and their
strategic significance is hazily

understood — if at all — in many
quarters, and ‘Black Buck’ remains
an enigma beyond the obvious Boy’s
Own-esque element in the reporting
of the numerous impressive feats
of airmanship performed by the
Vulcan and Victor crews.
Scrutiny of the effectiveness of
the raids has tended to concentrate
upon how many bombs struck the
runway. While it is true that of 63
bombs dropped, only one cratered
the runway at Port Stanley, the
suggestion that this was a sign of
failure is overly simplistic. The bomb
which struck the runway on ‘Black
Buck 1’ was the only weapon to
crater it, despite numerous attacks
by Royal Navy Sea Harriers and later
RAF Harrier GR3s. The Harriers
delivered twice as many bombs
against the airport as the Vulcan.
However, the Harrier weapons
only scarred the runway surface, as
well as causing damage to airfield
facilities and alarming the Argentine
troops in the vicinity.
Suggestions that the use of the
Vulcan was nothing more than a
desperate attempt to ‘get in on

ABOVE:
No 44 Squadron
Vulcan XM575,
which was not
involved in the ‘Black
Buck’ campaign but
took part in 1982’s
Falklands victory
flypast over London,
on very short finals
to Waddington. The
remaining Vulcans
stationed at the
Lincolnshire base
engaged in a shortnotice period of
work-up flying prior
to their engagement
in Operation
‘Corporate’.
KEY COLLECTION

OPPOSITE PAGE:
An illustration of
Vulcan B2 XM607
pulling clear of one
of the Victor K2
tankers engaged in
‘Black Buck 1’.
ANTONIS KARIDIS
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the act’ are misleading. ‘Black Buck’
was, in fact, a central part of joint
planning to recapture the Falklands.

Why Stanley —
and why the Vulcan?

BELOW:
The aircraft at left,
No 101 Squadron’s
XM598, was famously
the primary aircraft
for ‘Black Buck 1’
on 30 April-1 May,
captained by Sqn
Ldr John Reeve,
but a pressurisation
problem forced it to
abort and be replaced
by the spare, XM607,
in the hands of Flt
Lt Martin Withers.
Alongside it here
on the flightline at
Ascension may well
be XM597, given that
this image dates from
30 May 1982, and
those two Vulcans
flew ‘Black Buck 5’
the next day.
G. R. CROSTON
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At the end of March 1982, it became
clear to the British government
that the Falkland Islands were
almost certain to be invaded.
Prime Minister Margaret Thatcher’s
memoirs described “feverish”
military planning. It is interesting
to note that one of the first things
considered by military planning
staffs was the possibility of air attack
against Argentine targets. The initial
assessment was pessimistic, noting
that any attacks would have to be
launched from Ascension Island,
several thousand miles away from
the conflict zone. Moreover, without
tanker support, the attacking aircraft
would have to land somewhere
in South America, probably at
Montevideo or Santiago. The
likelihood of either Uruguay or Chile
agreeing to receive bombers which
had attacked Argentine positions
on the Falklands or even Argentina
itself was quite implausible. The
assessment concluded, “air attacks
on Argentine targets are not
feasible” — but this was not the end
of the story.
Attacking the mainland was
politically unpalatable to the
Thatcher administration because of
the inevitable adverse international
reaction to such a grave escalation
of the conflict. However, the War
Cabinet did nothing to discourage
speculation in the British press that
the Vulcan force could be used to

strike Argentina itself, since it was
obvious that this would give the
Argentine government something to
worry about.
As discussions among planning
staffs continued, attention turned
to the airfield at Port Stanley. It was
clear that it would be a vital part of
sustaining the Argentine presence
on the islands. Estimates showed
that a large number of sorties by
the Fuerza Aérea Argentina’s C-130
Hercules force, backed up by its
smaller Fokker F27s and F28s,
would be possible, bringing in
something in the region of 200 tons
of supplies per day.

“

The only
alternative was the
employment of Sea
Harriers

”

The British chiefs of staff
concluded that the Argentineans
would not use Stanley airport to
launch combat operations against
the task force as it was small and
had limited parking. However, they
assumed this limitation would be
rectified by extending the runway
and parking aprons using AM-2
matting. It was thought that with
relatively little effort, engineers
could carry out work to enable a
forward base for at least four combat
aircraft at Port Stanley. John Nott,
the Secretary of State for Defence,
raised concerns that it would also

provide the Argentineans with a
considerable propaganda coup
were they to reveal that work had
been undertaken to allow fast
jet operations from Stanley. An
intelligence report suggested there
were positive indications that the
Argentineans intended to extend the
Stanley airfield runway to a length
of 2,000m. It was assumed that this
had been set in train, although the
delayed arrival of heavy machinery
meant concreting could not have
been completed.
It was evident that the runway
at Stanley might present a
considerable threat to British
operations once the task force
had arrived off the islands. The
airfield was becoming an increasing
concern to British planners less
than a week after the invasion.
Attacking the airfield would help
gain sea control and control of the
air, two vital pre-requisites for an
amphibious assault by British forces.
Doing so would also compromise
Argentine land forces. Shutting the
runway entirely would deny any
aerial resupply other than by airdropping, while damaging it could
create conditions which would
restrict the amount of materiel
brought in by air transport. In
such circumstances, the Argentine
garrison would begin to suffer
shortages, particularly if the Royal
Navy reduced the quantity of
supplies brought in by ship.
The question of how best to
attack the airport was raised, and
various methods, including special
forces raids and naval gunfire, were
considered. The planners decided
air attack would be the most likely
means of achieving the best effect.
The choice of aircraft to carry out
such a raid was relatively obvious,
being between the Sea Harriers
aboard the task force’s carriers, or
using the only available long-range
attack aircraft, the soon-to-beretired Vulcan B2.
At the start of the Falklands
conflict, the Vulcan was in its last
few months of military service. The
three remaining squadrons at RAF
Waddington were to disband no
later than 30 June 1982. This did
not dissuade the chiefs of staff —
and particularly senior Royal Navy
officers — from considering that
the Vulcan might fulfil a valuable
role in the conflict, disrupting
Argentine operations out of Port
Stanley. The navy was particularly
eager to ensure that the Sea Harrier
force was preserved to provide air
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defence for the amphibious landings
which would be required to retake
the islands. The risk of Sea Harrier
attrition during a raid on the airport
made the Vulcan a much more
attractive prospect for the operation
to Admirals Sir Terence Lewin,
Chief of the Defence Staff, Sir Henry
Leach, First Sea Lord, and Sir John
Fieldhouse, C-in-C Fleet and overall
commander of the task force. There
was, though, a problem.
For most of its career, the Vulcan’s
ability to deliver conventional
bombs had been a secondary
consideration to its nuclear role.
After the strategic nuclear deterrent
had been taken on by the RN’s
Polaris submarines in 1969, the
Vulcan had been seen as a means
of delivering the WE177 nuclear
bomb in the tactical role. The
transfer of the deterrent to the
navy did, though, mean that the
aircraft equipping the two Victor B2
squadrons could be converted to the
air-to-air refuelling task.
The Vulcan was retained because
it could deliver nuclear weapons at
a longer range than the Buccaneer.
As is well-known, the RAF had been
most reluctant to take the Buccaneer
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into service. Still, the successive
cancellations of the TSR2 and the
F-111K programmes had compelled
the air force to adopt an aircraft it
did not want. While the attitude
of the RAF towards the Buccaneer
swiftly changed from one of derision
to admiration, there was no denying
that the aircraft didn’t quite provide
the long-range strike platform it
required for one of its wartime roles.
This gave the Vulcan an unexpected
new lease of life.

❖
With minor airframe
modifications, a new weapon,
minimal investment and the change
from high to low-altitude operations,
a combined Vulcan/Buccaneer
force could provide a cost-effective
solution to the capability gap
which would exist until the Panavia
Tornado GR1 entered service.
Consequently, until the Vulcan
was retired, it was envisaged that it
would be a low-level tactical nuclear
bomber using the WE177C free-fall
nuclear weapon. With the defence
cuts of the 1960s removing Britain’s
so-called ‘east of Suez’ commitment,
there was no requirement for the

Vulcan to remain capable of airto-air refuelling nor, from 1976,
the need to continue training for
the type’s secondary conventional
bombing role.
Thus, in 1982, after nearly a
quarter of a century dedicated to
nuclear strike against a known
Warsaw Pact threat, the Vulcan
force was to be used for a longrange conventional attack against
Argentine-held territory.
As noted, the only practical
alternative to using the Vulcan was
the employment of Sea Harriers,
something the Royal Navy wished
to avoid if possible. This led to the
interesting situation where Sir
Michael Beetham, the Chief of the
Air Staff, had to warn his colleagues
that the potential inaccuracy of
an attack by a Vulcan could cause
casualties amongst the civilian
population of Port Stanley if some
bombs went astray. He told them he
thought the Sea Harrier would be a
much better option.
Beetham also suggested that at
least 25, and preferably 50, raids
were required to guarantee closing
the runway. Few understood the
difficulty of doing so using

TOP:
Settling back onto
Ascension’s runway
shortly before
15.00hrs local on 1
May, Vulcan XM607
completes what
was, at the time, the
longest bombing raid
in history.
CROWN COPYRIGHT

ABOVE LEFT:
The crew of XM607:
co-pilot Flt Lt Peter
Taylor, navigator
radar Flt Lt Bob
Wright, pilot Flt Lt
Martin Withers, air
electronics officer
Flt Lt Hugh Prior and
navigator plotter Flt
Lt Gordon Graham.
ABOVE:
A view from on board
XM607 of the last
outbound refuelling
during ‘Black Buck
1’, performed by No
57 Squadron Victor
K2 XL189 with Sqn
Ldr Bob Tuxford in
command.
CROWN COPYRIGHT
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ABOVE:
A trial fit of the AS37
Martel anti-radiation
missile on a No 44
Squadron aeroplane
at Waddington in
April 1982. In the
event, no Vulcan
ever carried Martel
in anger, though an
inert drop trial was
undertaken on the
Aberporth range in
Wales. RAF WADDINGTON
INSET:
The AGM-45 Shrike
anti-radar missile,
one of which is
shown here in a
Vulcan test fit, was
obtained from the US
once approval was
forthcoming from
President Reagan.
RAF WADDINGTON
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conventional, unguided munitions
rather than a specialised antirunway weapon. The admirals were
unmoved, and Beetham undertook
to report on studies urgently being
undertaken to see if the Vulcan was
suited to the job. Once assessments
of the likely accuracy of an attack by
a Vulcan were complete, Beetham
was relieved to be able to accept the
use of the type to strike the runway
at Stanley.
Thus, ironically, many members
of the Royal Navy — quite unaware
of the debate in London — saw
‘Black Buck’ as nothing more
than a ‘pathetic’ attempt by the
RAF to see its forces participate in
the conflict for reasons of service
politics. This view has persisted for
the last 40 years. Still, it completely
ignores the vital part played by
other elements of the RAF from the
outset. Additionally, it spectacularly
misses the point that the naval staff,
eager to preserve their small and
outnumbered Sea Harrier force for
the vital defensive counter-air role,
drove forward the use of the Vulcan.
Concern about the threat posed
by Argentine air defences was

well-founded. An eclectic and
extensive array of weapons had
been assembled around Stanley, of
which the most concerning was the
modern Franco-German Roland
2 surface-to-air missile system.
Roland 2 was almost unknown
to the British, who found it hard
to obtain a clear assessment of
the missile’s capabilities. Admiral

“

There was
doubt in Beetham’s
mind about using a
Vulcan

”

Leach’s concerns about the threat
to Sea Harriers from the defences
around Stanley were far from
unreasonable. This highlighted
the dilemma for the chiefs of
staff — there was no guarantee of
shutting the runway permanently,
and re-attacks were likely to be
required. This, in turn, meant using

the Sea Harrier force for the task
would dramatically increase the
risk of attrition for that type to an
unacceptable level.
The chiefs of staff also had to
consider the views of Rear Admiral
‘Sandy’ Woodward, the commander
of Task Force 317.8. Woodward
wanted an attack launched against
the airport even before the task force
was in range of the islands.
By 20 April 1982, planning for a
landing on the Falklands was well
advanced. The minutes of the chiefs
of staff meeting that morning noted
the importance of the airfield:
“It would be vital to deny Port
Stanley airfield to the Argentines
as soon as possible, and certainly
before the Carrier Battle Group
arrived; only the Vulcans could
do this, and in any case, the Sea
Harriers should be conserved to
support the landing.”
Even at this point, Beetham was
still not entirely content. He was
confident the Vulcan could attack
the airfield and other targets on the
islands. Beetham was also aware of
the potential secondary effects of
forcing some of the Argentine fighter
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force to defend the mainland against
a possible attack. However, there
was still doubt in his mind as to the
efficacy of using a Vulcan rather
than Sea Harriers. Nevertheless,
the chiefs were unanimous in their
view that it would “be essential to
neutralise the airfield and keep it
neutralised”, which could only be
achieved through air attack. Quite
what the chiefs of staff meant by
neutralised — complete denial of
the airfield or continuous, harassing
attacks which would limit its
ability to operate to full capacity,
particularly if the runway were
damaged — is unclear. References
to ‘denying’ the use of the airfield
either completely or just to fast jets,
or rendering it ‘inoperable’, can also
be located in the archives. Whatever
the exact intention, the importance
of ensuring the Argentineans could
not make unhindered use of Stanley
airport was fully recognised.
Beetham’s pessimism can
be overstated. On 19 April, in a
memorandum to John Nott, he
had outlined the benefits which
might accrue from using the
Vulcan, noting that as well as
attacking targets on the islands,
the type could be used as a means
of causing planning headaches
for the Argentineans: “We could
let it be known that we had a force
of Vulcans on Ascension with the
range to carry out attacks as far as

the Argentine mainland posing a
threat to their airfields and naval
units in port… Positioning some
Vulcans at Ascension could also
force the Argentines to maintain or
deploy some of their fighters to the
northern part of Argentina where
they could not pose a threat to our
T[ask] F[orce] in the area of the
Falklands.”

❖
By 23 April, the die was cast: the
chiefs of staff had agreed it was
essential to attack Stanley airport
within a week to 10 days to support
the task force’s efforts to create a
total exclusion zone by denying
the airfield to fast jets. Reports sent
to Beetham between his slightly
downbeat assessment on 20 April
and the chiefs of staff meeting on
the 23rd had given him considerable
encouragement. He became “an
extremely hawkish proponent of
the idea” of launching an early
attack on the islands to support
the task force. A note to John Nott
sent on behalf of Admiral of the
Fleet Sir Terence Lewin, the Chief
of Defence Staff, informed him that
a single Vulcan stood a 90 per cent
chance of causing one crater on the
runway, with a 75 per cent chance of
a second bomb resulting in similar
damage. An analysis of the proposed
attack suggested that neither Port
Stanley itself, nor the outskirts of

the town, would be in the predicted
impact area.
At this point, diplomatic
considerations interfered. The US
Secretary of State, Gen Alexander
Haig, had attempted ‘shuttle
diplomacy’ to prevent a conflict
between two important allies of the
United States. At the end of April,
he was making a final attempt to
obtain a settlement that would
avoid war. The British government
felt that launching ‘Black Buck 1’
while he was doing this would be
unhelpful, particularly since the
base at Ascension Island, while on
British territory, was operated by the
US. Authorisation was thus delayed,
much to Woodward’s annoyance.
The first ‘Black Buck’ sortie was
launched on 1 May, coinciding with
the arrival of the task force within
range of the islands. The combined
effect of the Vulcan raid and aerial
combats between RN Sea Harriers
and Argentine aircraft marked the
point at which a short, bitter conflict
began.

The raids
To deliver the attacks against the
airfield at Stanley, a small cadre
of crews from across the three
remaining Vulcan squadrons
was selected for specific training
to prepare for potential South
Atlantic missions. The crews had

LEFT:
The briefing facility
for the ‘Black Buck’
Vulcan crews at
Wideawake airfield.
G. R. CROSTON
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BELOW:
XM612 was the
spare Vulcan for
the aborted ‘Black
Buck 3’ mission. This
shot, with personnel
sorting their kit on
the edge of the
taxiway, gives an
idea of how crowded
the airfield on
Ascension was.
CROWN COPYRIGHT
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minimal experience in air-to-air
refuelling, and the aircraft required
modification to refresh the lapsed
capability. Day and night tanking
training with Marham-based
Victors began in earnest from
mid-April 1982. Likewise, newly
acquired conventional attack
techniques were practised in a
similar timeframe.
In addition to regenerating its
air-to-air refuelling capability,
other aircraft systems demanded
attention. The long over-sea transit
meant traditional navigation
methods were not viable or too
inaccurate. However, Carousel
navigation systems scavenged from
former British Airways Super VC10s,
held in storage at RAF Abingdon,
provided the required solution. The
lack of modern on-board jamming
systems was another topic needing
urgent consideration. Although
the Vulcan’s system was effective
against existing Soviet equipment,
it was ineffective against the more
modern Western systems such as
those used by the Argentineans.
The answer was to borrow a more
modern AN/ALQ-101D jamming
pod from the Buccaneer force and
integrate it onto the aircraft via the
defunct hardpoints for the GAM-87
Skybolt missile. While Skybolt was
controversially cancelled in 1962,
the hardpoints installed under the
Vulcan’s wings in anticipation of the

adoption of the weapon remained
in situ.
After an intensive training and
engineering period, two Vulcans
left Waddington and arrived at
Ascension Island’s Wideawake
Airfield on the evening of 29 April.
Aircraft parking space there was at a
premium throughout the campaign,
which meant the Vulcans were not
permanent residents on Ascension
during Operation ‘Corporate’,
instead deploying as required and
returning home to Waddington
between raids.
The full details of ‘Black Buck 1’
have been explored in considerable
depth ever since the raid took place,
and it is not necessary to offer a
detailed narrative of events here.
The original plan to attack at low
level was modified after considering
the Argentine ground-based air
defences. Following a low-level
approach, Vulcan XM607 climbed
to 10,000ft to release its weapons.
A single 1,000lb bomb struck the
runway and caused a large crater.
The Argentineans filled the crater
to allow the airfield to be used by
transport aircraft, but the infill was
of poor quality and ensured the
runway’s load-bearing capacity was
reduced still further.
Two days later, a second sortie
was launched, but involving a
slightly modified attack profile, with
weapons release at 16,000ft to avoid

the threat from the Roland system.
Frustratingly, the line of the stick
of bombs was a few yards adrift
of the runway, and while damage
was caused to airfield facilities, the
main aim of the raid of putting at
least one more crater in the runway
was unfulfilled. Frustration was
further increased when ‘Black Buck
3’ (13 May) and ‘Black Buck 4’ (28
May) had to be cancelled due to
excessively strong headwinds and a
failure of a refuelling drogue on one
of the Victor tankers respectively.

Defence suppression
The threat posed by the Argentine
radar systems remained a concern.
By the middle of May, it was thought
necessary to deal with some of
the defences around the airfield.
This was not an easy task since no
effective SEAD capability existed
among the available forces.
Neither the Sea Harrier nor
Harrier were cleared to use the one
anti-radiation missile (ARM) in the
British inventory, the Martel. This
was carried only by the Buccaneer
to suppress the defences of Soviet
ships rather than land-based radar
sites. Consideration was given to
using the Vulcan and the Victor
in the SEAD role, and trial Martel
fits were carried out on both types.
While the Victor and Vulcan could
mount the weapon satisfactorily, the
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trials were ultimately unsuccessful
because of safety concerns and
doubts that the Martel would
operate after a prolonged ‘cold soak’
at altitude.
When President Reagan declared
support for Britain on 30 April
1982, it became possible to ask
for suitable weapons from the
Americans. A request was therefore
made to obtain AGM-45A Shrike
anti-radiation missiles. As each
Shrike had a specific seeker that
could search a defined band of
the radar spectrum, there were
several variants to choose from. The
‘Dash 10’ looked at the part of the
spectrum where the AN/TPS-43
early warning radar resided. In
contrast, the ‘Dash 9’ specifically
searched for anti-aircraft artillery
radars. As a result, the Vulcan had
to carry a mix of ‘Dash 9’ and ‘Dash
10’ AGM-45s to allow all Argentine
radar types to be attacked.

❖
Between 19-23 May 1982, a
detachment of US Air Force F-4G
Phantoms from the 52nd Tactical
Fighter Wing at Spangdahlem
provided missiles and training
to Waddington personnel, while
technicians from the Naval
Weapons Center at NAS China
Lake supported the endeavour. The
Vulcans were quickly adapted to
carry a pair of Shrikes under each
wing, using improvised pylons
attached to the Skybolt hardpoints.
Training time was minimal. David
Castle, the navigator radar on the
fourth, fifth and sixth ‘Black Buck’
sorties, suggests his crew’s training
was limited to testing the missile
seeker against the air traffic control
radar at RAF St Mawgan as they flew
from Waddington to Ascension on
26 May. A broken hose drum unit
on a tanker led to the cancellation
of ‘Black Buck 4’, so it wasn’t until
31 May that the Vulcan’s SEAD
capabilities were tested on ‘Black
Buck 5’.
Two Shrikes were launched
against the AN/TPS-43 radar, but the
Argentine operators switched it off
while the missiles were in flight. A
first-generation ARM, the Shrike was
unable to ‘remember’ the location
of a radar which was switched off,
and it was unlikely to hit the target.
Nevertheless, the first of two Shrikes
landed some 10 yards away from
its objective and caused minor
damage. This was quickly repaired
and the radar returned to use, but
the effect on the Argentine radar
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crews was notable, making them
more circumspect in their use of
their systems.
On 3 June, ‘Black Buck 6’, again
tasked in the SEAD role, attempted
to locate the AN/TPS-43 system.
The crew had a frustrating time
attempting to pick up radar

“

It became
possible to ask for
SEAD weapons
from the US

”

emissions since the Argentine
operators wisely turned their unit
off when they detected the Vulcan’s
approach. A Skyguard radar crew
was less fortunate — signals were
detected and it was hit by a Shrike,
killing four of the operators.

‘Black Buck 6’, though, is best
remembered for Vulcan XM597
being forced to land at Rio de
Janeiro after its refuelling probe
broke on the return home,
preventing fuel transfer. One of the
Shrikes still under the wing failed to
jettison and was carefully removed
by Brazilian Air Force personnel
and the crew, using a hastily faxed
copy of the Shrike weapons manual
sent to the British embassy. After
some diplomatic negotiations
— and, Dave Castle suspected, a
desire that the Vulcan shouldn’t
form an interesting backdrop to a
forthcoming papal visit to Brazil —
the aircraft and crew were allowed
to return home.
Likewise, ‘Black Buck 7’ was
marked by disappointment.
Launched on 12 June, it was
directed against Argentine troop
concentrations around the airfield
rather than the runway. It was clear
the war would soon be over, and
as the airport would be required

TOP:
The AN/TPS-43 early
warning radar at
Puerto Argentino,
as Port Stanley
became known
during the Argentine
occupation, which
was targeted by the
three Shrike attacks.
VIA SANTIAGO RIVAS

ABOVE:
Troops file onto
Fuerza Aérea
Argentina C-130H
TC-64 at Puerto
Argentino. After the
damage caused to
the airfield by ‘Black
Buck 1’, Hercules
resupply sorties were
unable to operate at
maximum weight.
VIA SANTIAGO RIVAS
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ABOVE:
XM607 and
XM597 together
at Ascension in an
image often cited as
having been taken
before ‘Black Buck
1’, but which couldn’t
have been, given
that No 1 Squadron’s
Harrier GR3s didn’t
start arriving in
theatre until 3 May.
VIA DAVID OLIVER

for use by the British forces, there
was no wish to damage the runway
further. Air-burst 1,000lb bombs
were to be used to damage enemy
equipment, but the lack of regular
training in the conventional
weapons role was to bite the crew.
Demonstrating the joke that the
‘90-way selector’ used to arm
weapons gave the crew 89 ways of
getting it wrong, a minor error was
made and the bombs exploded on
impact. The impression that the raid
was meant to hit the runway has,
nevertheless, persisted ever since.
The post-mortem on the attack
concluded that the haste in which
‘Black Buck 7’ had been planned
was the primary factor in the error
over fusing. It did not matter greatly,
and two days later the Argentine
garrison surrendered. The Vulcan’s
combat career was over.

Reflections
As noted at the start of this article,
the effectiveness of Operation ‘Black
Buck’ has been subject to variable
coverage by historians. This ranges
from condemnation of the attacks
as little more than a pointless waste
of fuel through to ‘Black Buck 1’
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being ‘the most daring raid’ which
‘changed the outcome of the war.’
The truth lies somewhere between
these extremes.
There is little doubt that the
raids, particularly the first, had
important psychological effects.
Any assumptions the Argentine
junta might have had that the British
would not use force in response

“

There is little
doubt that the raids
had psychological
effects

”

to its invasion were disabused on
1 May. Also, the Argentineans had
expressed an interest in acquiring
some of the RAF’s retired Vulcans,
and it appears they were aware
of its potential capabilities. These
included the ability to strike
mainland targets. Contingency
planning to do this was undertaken
by the RAF. However, the political
costs, never mind the difficulties

involved in getting a single bomber
from Ascension to Argentina and
back again, meant this was not a
viable option. Nevertheless, the
Argentineans could not discount
the possibility, giving them another
planning headache.
This links to the suggestion that
the greatest value of ‘Black Buck’
was that it forced the Argentineans
to withdraw their small Mirage III
fighter force from the Falklands to
protect mainland locations, thus
giving the British a critical edge in
the struggle for control of the air
around the islands. This view is
disputed, and it seems the reality is
complex. While Sir John Curtiss, the
RAF’s air component commander,
felt the raid had achieved some
sort of effect on the Argentine
fighter force given the paucity of
Mirage III sorties over the islands,
this is probably a misreading of
how Argentine air assets were
deployed. Some critics state that the
deployment of ‘just four Mirages’ to
defend Buenos Aires highlighted the
minimal effect of ‘Black Buck’, but
they represented 25 per cent of the
available fighter force at the start of
the conflict, even before the loss of
two Mirages on 1 May. If anything,
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the long-standing problem of using
statistics to measure the exact eﬀect
of air power is further demonstrated
by the debate over the deployment
— or not — of elements of the
Mirage III force. There is no doubt,
though, that the need to maintain a
defensive alert added more burdens
to a stretched ﬁghter inventory.
The main consequence may
have been what would now be
referred to as the ‘synchronisation of
eﬀects’. The sinking of the Argentine
cruiser General Belgrano saw the
abandonment of almost all eﬀorts to
supply the garrison by sea, placing
the burden on the Fuerza Aérea
Argentina’s small C-130 force. The
large crater in the Stanley runway
caused by ‘Black Buck 1’ was ﬁlled
in, but quite poorly, meaning the
C-130s could not be fully loaded
because there was a risk of the
repair giving way and completely
blocking the runway with a stranded
Hercules. As a result, the garrison’s
required supplies could never be
delivered in suﬃcient quantities.
An Argentine report captured by
British forces after the ceaseﬁre
suggested only 70 tonnes of cargo
and 340 personnel were ﬂown into
the islands after ‘Black Buck 1’, a
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woefully inadequate amount to
sustain the garrison.
The question of ‘Black Buck’s’
eﬃcacy during the war is perhaps
best considered through the lens of
its place within the overall construct
of operations. It was conceived
through a joint planning eﬀort
which recognised that the chances
of closing the runway, particularly
permanently, were small. Indeed,
the naval staﬀ pushed for the Vulcan
raid, even though the Chief of the

Air Staﬀ argued in favour of the Sea
Harrier as a more accurate bomber.
Ultimately, and crucially, the task
of ‘Black Buck’ was never stated as
being to ‘destroy’ or ‘deny’ Stanley
airﬁeld to the Argentineans. The
chiefs of staﬀ directed that the
intention was to ‘impede’ Argentine
operations from it. Thanks to some
fantastic airmanship by all the Victor
and Vulcan crews involved in ‘Black
Buck’, there is little doubt that
this is exactly what they did.

ABOVE:
Stanley airport
shortly after its
liberation, littered
with numerous
damaged aircraft —
including numerous
FMA IA-58 Pucarás
and an Aermacchi
MB339 — and
showing evidence of
how the runway was
hastily patched up.
ALAMY

V-BOMBERS: NEW!
BRITAIN’S
NUCLEAR SHIELD
New from Key Publishing is this
116-page bookazine detailing all three
‘V-bombers’: the Vickers Valiant,
Avro Vulcan and Handley Page Victor.
We’re also releasing a pair of
commemorative Falklands specials,
Battle for the Falklands, out now, and
Falklands Victory, available from 19
May. All cost £8.99 — buy them from
Key.Aero.
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SEARCHING

TASK
FORCE

FOR
THE

When the UK deployed its task force to the South Atlantic, the
Argentine Air Force was ordered to search for the ships — but
how to do that without a dedicated long-range maritime patrol
aircraft? Enter a small fleet of Boeing 707s, equipped only
with a standard weather radar WORDS: SANTIAGO RIVAS

Boeing 707-372C TC-93 was received by the Argentine
Air Force from Aerolíneas Argentinas in early 1982. As
it had a cargo door, this example was used mainly for
transport flights, with one exception. ALL VIA SANTIAGO RIVAS

42 www.Key.Aero

AEROPLANE APRIL 2022

A

fter it set sail on 5 April
1982, it became critical for
the Argentineans to know
the composition of the
British task force and its position.
To that end, Grupo de Tareas 17 was
established, under the command of
the navy. It consisted of the Fuerza
Aérea Argentina’s Boeing 707s,
which made up Elemento de Tareas
(Task Element) 17.1, the state-owned
company ELMA’s merchant ship
Tierra del Fuego as ET 17.2, and the
trawlers Usurbil, María Luisa and
María Azul forming ET 17.3. The
Tierra del Fuego was assigned to
patrol the waters close to Ascension
Island, with the trawlers doing so
nearer the Falklands/Malvinas.
Meanwhile, the 707s were to conduct
long-range reconnaissance flights.
The three Boeing 707-300s,
serials TC-91 to TC-93, belonged
to Escuadrón V of the I Brigada
Aérea based at El Palomar in the
suburbs of Buenos Aires. However,
they had no special equipment for
the task, as they had all been built
as airliners and went unmodified.
Instead they were to use their
Bendix weather radar on mapping
mode, which had a range of 240nm,
together with the transponder
to detect radar emissions. TC-91
and TC-92 were used most often
for the reconnaissance missions,
while TC-93 continued performing
transport flights to Comodoro
Rivadavia and Rio Gallegos, together
with the 707s of national carrier
Aerolíneas Argentinas. TC-91 also
flew a number of transport sorties.
To better organise its maritime
surveillance operations, the
Argentine Air Force created
Grupo 1 and 2 de Exploración y
Reconocimiento Aéreo. The first of
these units flew three Fokker F27s
operated by Escuadrón II of the I
Brigada Aérea on patrols close to the
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coasts of Patagonia, while the second
took on the 707s of Escuadrón V.
At 04.58hrs on 21 April, 707-387C
TC-91 took off from El Palomar for its
first mission of the campaign. Flying
towards Ascension, at 11.00 it made
contact with a merchant ship, and
at 11.35 the aircraft arrived in the
area where it was to search for the
British fleet, following its expected
route. A further contact took place
at 12.06 and the Boeing descended
to 4,500ft, identifying the ship as
another merchant vessel. Heading
for the third en route waypoint, a
group of ships was seen, and visual
contact with the British task force
was confirmed at 12.38. The 707’s
crew saw the aircraft carriers HMS

“

As we knew they
were armed, we
expected a missile
impact

”

Hermes and HMS Invincible, and
between six and eight destroyers and
frigates. They photographed them
from 20,000ft.
Capt Dupeyron of the Argentine
Navy, who was on board to help
recognise the ships, immediately
ordered the 707’s crew to leave the
area as he noticed that the carriers
were facing into wind ready for an
aircraft launch. A climb was initiated
at 12.47, and three minutes later,
as Vicecomodoro Marcelo Conte
remembers, “Someone who was
watching out of a window shouted,
‘An aircraft is coming’. ‘Where?’, I
asked. I looked down through the
window and I couldn’t see anything,
but when I looked up, I saw it…

it looked enormous. It was a Sea
Harrier of the Royal Navy, armed
with two Sidewinder missiles, which
was watching us. I couldn’t say a
word and adrenaline surged through
my body. Straight away, another Sea
Harrier passed below us and formed
up on the other side. The pilots of
both aeroplanes were inspecting our
aircraft from above and below, surely
searching for antennae denoting the
presence of sophisticated equipment
that would allow us to find the fleet
in the middle of the ocean.
“We continued our climb as fast
as we could, very worried as the
interceptors had disappeared behind
us. As we knew they were armed
and we didn’t know their intentions,
we expected a missile impact at any
moment. We continued climbing,
and above 30,000ft we noticed that
the Sea Harriers couldn’t match our
climb rate very well; they descended
and, after an interval, approached
again. The pursuit lasted for 12
minutes, after which the fighters
returned to the fleet.
“I believe that, after seeing the
scale of the fleet and the Sea Harriers
so close, we became conscious that
what was coming would not be easy,
but I think the British also realised
that the recovery of the islands
would not be a walk in the park as
they had supposed… time would tell
in both cases.”
This was the first information
Argentine forces were able to
obtain for themselves about the
approaching task force. A similar
flight was made on 21-22 April by
707-372C TC-92, but this time at
night. Again it detected the task
force and was intercepted by a Sea
Harrier, which followed the Boeing
from 01.55 until 02.12 local time.
TC-92 had taken off from Ezeiza
International Airport in Buenos Aires
at 21.50 on the 21st and landed

BELOW LEFT:
A Sea Harrier FRS1
pictured from one of
TC-91's windows on
21 April, the day on
which the 707’s crew
first found the British
task force.
BELOW:
A close-up of Sea
Harrier XZ460/26
as it formates on
a 707, the Royal
Navy fighter being
flown by Lt Simon
Hargreaves of 800
NAS and armed
with an AIM-9L
Sidewinder. Such
encounters allowed
the Argentineans to
ascertain details like
the use of AIM-9Ls
and changes of
colour scheme.
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Comandante Espora at 09.25 and
returned at 20.20. This flight was
repeated the following day. On
5 May, having taken off at 10.15,
TC-91’s crew detected two transports
and a frigate 1,380 miles east of the
city of Mar del Plata at 13.15. An hour
later came information that they
were actually a tanker, a frigate and
a possible Oberon class submarine
on the surface. The 707 went on to
locate the SS Uganda, identified as a
hospital ship.
Both TC-91 and TC-92 were
airborne for 11 hours on 6 May, the
former from Comandante Espora and
the latter from Ezeiza International
Airport. Further sorties out of those
locations on 7-8 May brought no
important contacts. The pattern
changed on 9 May, TC-92 flying from
Comandante Espora while 707-372C
TC-93 carried out a surveillance flight
for the first time, leaving Comodoro
Rivadavia at 21.35 and landing back
at 03.15 on the 10th.

RIGHT:
An image of TC-91
captured by a Sea
Harrier pilot over the
South Atlantic on 21
May.
BELOW RIGHT:
This was TC-91’s
crew on the 21 May
sortie, including
two naval officers in
charge of identifying
the ships; from left to
right, Vicecomodoro
Joaquín
Argüelles Bennet,
Vicecomodoro Jorge
Riccardini, Capitán
de Fragata Luis
Dupeyron, Teniente
de Navío Oscar
Pinal, Vicecomodoro
Mauro López,
Vicecomodoro
Horacio Genolet,
Vicecomodoro
Marcelo Conte,
Suboficial Principal
Andrés Hustey,
Cabo Principal
Alfredo Garrido,
Suboficial Principal
Manuel Rivarola and
Suboficial Ayudante
Nicolás Zárate.

back at 08.20 the next morning. It
cruised at 35,000ft, descending to
20,000ft to begin using the radar
and again to 7,000ft until the targets
were located. Then the 707 went
even lower, to 1,800ft. Through the
radar, since nothing was visible in
the darkness, it was estimated that
there were two carriers and eight
other ships.
Three Sea Harriers intercepted
TC-91 on the night of the 22nd,
and TC-92 likewise was shadowed
on the 23rd. When TC-91 was
airborne on 24 April, the crew of
the 707 confirmed that the Royal
Navy fighters had received a new
colour scheme and were armed

with AIM-9L Sidewinders. A
reconnaissance flight over Drake
Passage and South Georgia by
TC-92 the same day hoped to find
ships coming in from the Pacific
Ocean, and detected the icebreaker
HMS Endurance in a bay off South
Georgia. On a second pass it saw
the ship departing, and a Westland
Wasp flying over it. Having found
the fleet under way off the coast of
Uruguay, TC-91 was intercepted on
the 25th by a Sea Harrier whose pilot
requested permission to shoot it
down, but was denied.
May’s missions began on the 3rd,
when TC-91 — callsign Carbón
— departed from Base Aeronaval

THE LIBYAN CONNECTION

O

n 25 May 1982, Boeing 707 TC-93
flew from Argentina to the Libyan
capital Tripoli, with a stop in Recife,
Brazil. Its mission was to collect a
shipment of weapons gifted by Libya’s leader,
Col Muammar Gaddafi, to the Argentinean
government. According to author Santiago
Rivas, the pilot, Marcelo Conte, was not informed
what the cargo was, but it is known that
Soviet-built SA-7 surface-to-air missiles were
among the items supplied by Tripoli. The
following day, TC-93 returned by the same route.
It was not alone in such operations. Boeing
707s of Aerolíneas Argentinas made cargo
flights to Israel during the war, picking up night
vision goggles and spare parts for Israeli-built
weapons, and they went to Libya as well. In
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2012, papers released by the British
government detailed how the UK’s air attaché to
Brazil, Wg Cdr Jeremy Brown, was able to get
“within five yards” of one of the Aerolíneas
Argentinas 707s while it was on the ground at
Recife, having flown in from Libya. He received
from a source — the only person allowed to
pass an armed guard and go on board —
confirmation that there were arms in the hold,
packed into wooden crates. British ambassador
George Harding said Recife was being used as
a stop-off point for these flights with the
“evident connivance” of certain authorities in
Brazil. But, despite suggestions from some
quarters about sabotaging the 707 on the
ground or forcing it to land, no action was ever
taken against it. Ben Dunnell

❖
Again the Boeings were settling
back into daily operations, TC-92
doing the honours on 10 and 11 May,
and spotting the Uganda for the
second time on the latter occasion.
12 May proved more eventful, visual
contact being made with an RAF
Nimrod MR2. It entered a climbing
turn heading for the 707, which
was 8,000ft above. Vicecomodoro
Marcelo Conte recalls, “On the
Boeing’s transponder there was a
green light that was activated when
a radar illuminated it; it flashed
intermittently with each scan of a
radar antenna that had located it. We
kept the system activated because,
although we would inevitably
show our presence, the use of that
resource allowed us to see the exact
moment at which a radar located
our aeroplane. When that occurred,
we descended to get out of range of
the radar lobe until the green light
turned off.
“We were flying very high on
a splendid day with no trace of
clouds; below, the calm sea looked
like a mirror and visibility was
optimal. Until that time the radar
had not detected any ships and
the activated transponder gave no
signal. Suddenly, the green light
began to flash; it was not a problem
with the system since the signal
was sustained, which led us to the
immediate conclusion that a radar,
somewhere, had acquired us. The
question was, simply, where was
that radar located? On an aeroplane
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or on a ship? All the crew members
on the Boeing squadron knew that,
immediately after being detected,
the missiles could arrive.
“I was in the cockpit, in the
left-hand seat. Suddenly I saw
an aircraft pass to the left in the
opposite direction. Showing that
he had sighted us, he immediately
closed to the right with the intention
of getting onto our tail. I knew it
wasn’t a Sea Harrier, since it was a
larger aircraft. Finally, we realised:
it was a Nimrod. Shortly after that,
our transponder stopped warning
us, and we concluded that meant
it had continued on its mission.
Following that encounter, the British
installed two pylons under the wings
of the Nimrods to carry Sidewinder
missiles. Presumably they decided
not to lose, in some other fortuitous
encounter, the opportunity to shoot
down one of our Boeings.”
Several times between 13 and 20
May, British ships were detected.
The Oberon class submarine HMS
Onyx, which had surfaced while
expecting to rendezvous with a ship
in order to receive an electronic
countermeasures antenna, was
spotted on the 21st.
Using the callsign Tronco, TC-92
left Ezeiza at 06.30 on 22 May. The
aircraft commander, Vicecomodoro
Otto Rittondale, says, “The route
took the aircraft and its crew over
the international limits of the Rio
de la Plata to open waters and from
there to the search area, on a latitude
between the Brazilian cities of Rio de
Janeiro and Caravelas, but 800 miles
off the coast. On the day before the
mission, we received intelligence
about important movements by
logistics ships heading to the war
zone. At 10.17 the transponder
control lights illuminated slightly,
indicating the presence of surface
radars on search mode. A moment
later, the first radar emission showed
clearly multiple echoes on the
surface.
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“Through a hole in the clouds, we
saw four or five ships — destroyers
or frigates — escorting a black cargo
ship with a white deck. During the
seconds the visual contact lasted,
the escort ships changed their
position rapidly, getting closer to

“

A Sea Harrier
pilot was denied
permission to shoot
the 707 down

”

the transport. ‘Mark the position on
the INS [inertial navigation system]’,
I told the co-pilot [Maj Walter
Barbero], and continued, ‘Radio
operator, transmit the information
to the FAS [Fuerza Aérea Sur, the
element of the Argentine Air Force

responsible for missions in the South
Atlantic theatre] about our contacts.
We will continue our reconnaissance
mission. We plan to return later to
check the contacts’.
“At 10.41 we entered the area
where we were to carry out our
reconnaissance, beginning a
descent to FL100 [10,000ft] and
reducing speed to 250kt. At 11.02,
with heading 020°, we detected a
ship sailing towards the theatre of
operations, 80 miles from us. We
descended to 1,500ft at 220kt, and at
11.12 we made visual contact. The
ship reduced speed until it stopped
and from the bridge it gave light
signals in Morse code, saying it was a
hospital ship.
“At 11.43, our lack of remaining
fuel showed we were reaching
the end of our reconnaissance in
that area. I told the crew we would
return to the position registered
on the INS. ‘Descend to 1,500ft,
speed 220kt, bearing 175°. The

ABOVE:
The crew of TC-91
from 24 April. This
aircraft was in Fuerza
Aérea Argentina
service from 1975 —
initially with serial
T-01 — until 2008.
BELOW LEFT:
The tanker Hercules
as seen from one of
the 707s. Intelligence
reports indicated she
was carrying urgently
needed supplies
from the USA to the
task force, hence the
subsequent attack
by Canberras and a
modified C-130, but
this was not the case.
BELOW:
HMS Onyx spent
long enough
surfaced on 21 May
for a photo to be
captured from TC-92.
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ABOVE:
Still wearing their
life-preservers, the
crew of TC-92 on
22 May poses for a
photograph, having
earlier been attacked
by Sea Dart missiles
fired from HMS
Bristol and HMS
Cardiff.
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minutes passed and we were now
making a continual electronic search
with our radar, despite the danger
in doing this. We knew the ships
were within a radius of less than 20
miles. At that moment I realised the
reason we were not detecting them
was because of an intensive chaff
launch from the ships, which filled
the screen and limited the radar
contact. I ordered the [first officer] to
climb, so as to afford a bigger radar
horizon. At 4,000ft we went into
dense clouds with some turbulence.
“We made visual contact at
13,000ft. The second on-board
engineer, raising his eyes from the
instruments […] said, ‘Sir, to the
right, an aircraft contrail’. It was
12.17. Time stood still and seconds
seemed like days. We were in a very
big aeroplane, at very high speed,
without any defences to help us
survive. I wasn’t alone in thinking
like this. I knew immediately that
the black contrail heading directly
towards our number four engine
was being produced by the launch
booster of a Sea Dart missile. ‘Aircraft
contrail or missile?’, I asked and,
watching again, I saw another two
missiles passing only a few metres
from our starboard wingtip, above
our flight level and climbing fast.
“I took the controls and initiated
a very tight turn with maximum
bank […] increasing speed and
trying to disengage. I also extended
our airbrakes and started, with a
downward half-roll, an emergency
maximum-performance descent.
All the alarms were activated. TC-92
rattled due to the speed and the
acceleration. Then we heard the

first missile exploding. During our
descent, another Sea Dart crossed
our flight path very close to our
windscreen. The first thing I did
when I heard the explosion was to
check the pressure in the hydraulic
system, imagining we could lose
rudder control. Nothing like that
happened and, now very close to the
water, I gave the controls back to the
first officer.
“With the radar and transponder
on, at maximum power, so low
that we were kicking up spray from
the sea’s surface, we looked for an

“

I started an
emergency descent
with a downward
half-roll

”

escape route. We flew very close to
the water for about 25 minutes until,
once out of range of their radars, we
felt able to climb. Finally, at 17.43, 11
hours 13 minutes after take-off, we
landed at El Palomar.”
The ships located by the 707
made up the so-called Bristol
group, deployed quite late in the
war as reinforcements. It comprised
the destroyers HMS Bristol and
Cardiff, the frigates Active, Avenger,
Andromeda, Minerva and Penelope,
and the Royal Fleet Auxiliary support
ships RFA Olna and Bayleaf.
Despite this encounter, TC-92 flew
again on 24 and 27 May. A sortie

on the 28th by TC-91 found a ship
identified as RFA Fort Grange sailing
alone to the east of Buenos Aires,
though Fort Grange’s navigation
records indicate it was about 100
miles east of that position at the
time. Operations were subsequently
suspended until 1 June, when they
were restarted by TC-91 flying
from El Palomar. That activity was
repeated on the 3rd and 5th.
El Palomar was the operating base
on 7 June for the 06.10hrs departure
by TC-91 and TC-92, callsigns
Buque 1 and Buque 2. They were
off to search for the Liberian tanker
Hercules, said by intelligence reports
to be en route to support British
forces. Both located it, heralding
one of the war’s more controversial
events. The two 707s were airborne
at the same time on 8 June, one of
them finding the Hercules again.
It was to be attacked by Argentine
Air Force aircraft, namely a C-130
Hercules modified as a bomber
and four Canberras. The 707 helped
guide them in before both aircraft
returned to El Palomar at 14.30 and
14.50. In fact, the tanker was not
engaged in military activity, being on
its way from Alaska to the US Virgin
Islands. Badly damaged, the Hercules
made it into port at Rio de Janeiro,
but had to be taken out to sea and
scuttled upon the discovery of an
unexploded bomb in one of its tanks.
With the possibility of further
attacks against support ships, TC-91
and TC-92 flew on both 9 and 10
June, while four Canberras sat on
alert at Mar del Plata. At 13.10 on
the 10th, one of the Boeings passed
on the information that its crew
had sighted a large aircraft being
escorted by two smaller ones, to
the east of Buenos Aires and with
an estimated bearing of 210°. It was
suspected of being an RAF Vulcan
heading for a bombing raid on the
islands at around 14.15. The air
bases at San Julián, Rio Grande, Rio
Gallegos and Comodoro Rivadavia
went on alert and orders were issued
to scramble two sections of Mirage
IIIEAs. In fact, the trio comprised a
Victor refuelling two Harrier GR3s
bound for HMS Hermes.
The conflict was heading towards
its conclusion, and so too were the
707 missions. The last took place on
14 June, TC-91’s sortie proving — as
had flights on the preceding three
days — fruitless. But a good deal of
important information had been
gathered, not least considering the
shortcomings of the aircraft
and their equipment.
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FALKLANDS 40 RAF Chinook ops

COMING
OFAGE
So well-established is the Boeing Chinook in RAF service that it’s
almost easy to forget the time when, to Britain’s armed forces, it was
new and unproven. This was how the Chinook force went to war in
the Falklands, where the twin-rotor transport helicopter more than
demonstrated its worth. In an exclusive account, the then CO of No 18
Squadron describes how it came about WORDS: TONY STABLES
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I

n August 1981, five Chinook
crews each comprising a captain,
co-pilot and two crewmen
graduated from No 1 Chinook
Conversion Course to create the
nucleus of the re-forming No 18
Squadron. Equipped with three
metal-bladed aircraft and having a
small number of technicians and
support personnel, we began very
limited flying operations, including
a deployment to Denmark.
The masterplan was for a slow
build-up of the squadron to its full
complement of 13 aircraft with
supporting air and groundcrews
before deploying to Gütersloh,
West Germany in early 1982. No
field, meaning off-base, equipment
was provisioned for our use in
the UK. In effect, we had a very
limited capability. However, we
did begin to take delivery of the
fibre composite-bladed aircraft.
These were transported from the
USA using roll-on, roll-off ferries,
ironically including the ill-fated
Atlantic Conveyor. But the Britishsupplied cockpit instrumentation
was in short supply, and we
collected the Chinooks from the
dockside in Liverpool with no
flight instrumentation, radio or
navigation aids. We flew in company
to Odiham, where in many cases
the engines were removed for
return to the USA. Effectively, the
provision of both engines and flight
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instrumentation lagged behind the
manufacture of the airframes.
Thus, in the first six-month period
we were running very fast to stand
still, but, as I have already stated,
the plan was for a slow build-up.
The aircraft were scheduled for a
monthly flying rate of 30 hours,
rising to 40 hours per month after
five years. We had no spare parts,
nor were we provisioned for any at
that point.
As we entered 1982 our
deployment to Gütersloh,
scheduled for March or April,
was postponed until later in
the year due to a shortage of
married accommodation. This
had a significant impact upon my
personnel, many of whom had
elected to serve unaccompanied for
the six months we were scheduled
to be at Odiham. In many ways it
was fortunate that the Falklands
conflict intervened, although we did
not feature in the first instance.

❖
That March, I led a detachment
of four Chinooks to RNAS Culdrose
for operations in support of the task
force. I, like many others at the time,
had assumed that this force was
somewhere off Ascension Island,
whereas in fact it was not too far off
Land’s End. In the event, we ferried
between Portsmouth and the task
force, loading essential but omitted

items. It was the underslinging of
a significant and heavy bearing
out to a major vessel that really
demonstrated the enormous utility
of the type. Conducted at night and
in quite appalling weather by Sqn
Ldr Brian Freeman, the Chinook
came of age.
I have no idea of the factors
which subsequently determined
that we should be assigned to the
task force, but it was decided that
Chinooks would be deployed to
both Ascension Island and the
Falklands. Numbers were initially
fluid and very much dependent on a
suitable vessel being located. Vessels
were identified and pilots sent to
docks nationwide to assess their
suitability, while we also considered
the overland route to the African
coast and thence on to Ascension. In
the event, the Atlantic Conveyor was
selected and I visited the ship while
she was undergoing modification in
Plymouth.
The final plan called for
four aircraft to deploy to the
Falklands and one to Ascension.
The Ascension deployment was
relatively straightforward: aircraft
by sea and crews by air to an
established operating base. The
Falklands deployment was more
problematic, constrained by the
available accommodation and
messing of the transporting ships.
In the event, I was limited to a
maximum of 77 personnel. This
may seem a generous amount for
four aircraft, but given that we were
to establish an independent base
ashore in a hostile environment

ABOVE:
Helicopter activity
on the flight deck of
HMS Hermes bound
for the Falkland
Islands on 6 April
1982, with Chinook
ZA670 being loaded,
while a flight of
Royal Navy Sea King
HC4s awaits landing.
ALAMY

LEFT:
The author receives
the first Chinook for
the newly re-formed
No 18 Squadron,
which had operated
the Wessex HC2 until
1980. VIA TONY STABLES
OPPOSITE PAGE:
No 18 Squadron
Chinook HC1 ZA714
in operation over the
ramp at Ascension
Island’s Wideawake
airfield on 20 June
1982. ALAMY
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RIGHT:
The scene in July
1982 at Port San
Carlos, No 18
Squadron’s then
Falklands ‘base’,
with three Chinooks
parked up. TONY STABLES

BELOW:
One of the three
Chinooks that met
its end in the 25 May
1982 strike on the
Atlantic Conveyor.
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a break-down of 24 aircrew, 10
RAF Regiment members, support
personnel and an inexperienced
engineering team probably
represented a minimum.
We had to take a lot on trust. After
all, we did not possess any integral
off-base operating capability in
terms of vehicles, equipment and
radios. We had been formed as a
squadron for just six weeks, with
a new aircraft — not just a bigger
Puma but a wholly new concept.
Clearances had not been issued
for triple-hook underslung load
operations, use of the winch, the
employment of aircraft-mounted
weapons or, more fundamentally,
deck operations by day or night.
In the event, we mastered all these
disciplines and a lot more besides.

We developed an eight-hour ferry
capability using internal tanks,
sufficient for a return trip from the
Falklands to the South American
mainland. Radar warning receivers
were also fitted.
On 24-25 April 1982 we flew
our aircraft to Plymouth and onto
the deck of the Atlantic Conveyor,
where the blades were removed
and stowed inside the fuselage and
the aircraft sealed in custom-made
zip-up, dry-clad covers. In essence,
the Conveyor was through-deck
stowage with accommodation and
messing for an operating crew of
around 30 within the main island.
We were able to position two crews
and a small engineering party
(total 20) under the command of
Sqn Ldr Kim Smith on board for
the journey south. The remaining
personnel would fly to Ascension
Island and embark on the MV
Norland, a North Sea ferry. I was
assured by the headquarters that
these two ships would sail in parallel
to the Falkland Islands where, in
a safe air environment and secure
beach-head, we could cross-deck,
move ashore and commence
operations. Communications and
combat supplies would be provided,
trust me! Having no spares, major
components comprising rotor
blades, engines, gearboxes and
so forth were stripped from other
squadron aircraft to form the ‘fly-

away pack’ which, with supporting
tools, greases and oils, was stowed
aboard the Conveyor.
Our flight to Ascension Island
went without a hitch, although the
transfer to the Norland was not
lacking its interesting moments given
that, individually, it was impossible
to carry the amount of flying and
survival equipment we were required
to have. Additionally, no-one had
seemingly told the other occupants
of the ship that we were joining.

❖
Having overcome these minor
but irritating difficulties, we settled
into a daily routine of preparation
and training. We were, as planned,
sailing in parallel with the Atlantic
Conveyor and from time to time I
took the opportunity to cross-deck
courtesy of Royal Navy helicopters
to visit my personnel. The mood was
buoyant, although it was difficult
to engage in any serious planning
other than to determine a plan to
get ashore. Our off-base equipment,
communications, aircraft spares
and ammunition, all largely unseen,
were loaded somewhere aboard
the Conveyor. The future, while
uncertain, posed no difficulty. We
had a fantastically capable new
aircraft and experienced helicopter
crews. However, information was
scant and gleaned largely from the
BBC World Service.
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LEFT:
The SS Atlantic
Conveyor makes
its journey south.
The aircraft in
green coverings are
RAF Harrier GR3s,
accompanied by two
grey Sea Harriers.
Also visible are
several Wessex and
one Chinook, the
others being to the
rear of the deck.
TONY STABLES

I awoke on 17 May 1982 on a
grey South Atlantic morning to the
magnificent sight of ships from
horizon to horizon. This was the
task force. However, the following
morning revealed that many of these
ships had departed overnight with
what was effectively the amphibious
group remaining. Of greater
significance was the departure of
the Atlantic Conveyor, which had
effectively now separated my air and
groundcrews from our aircraft and
support equipment. I signalled my
concerns to the admiral, requesting
the cross-decking of myself and
14 personnel to establish an early
Chinook operating capability, but
received no response, nor again the
following day. Then we were largely
overtaken by events. On a personal
note, I had on one of my crossdeck visits to the Conveyor taken
advantage of its laundry facilities.
Sadly, I was now separated from my
laundry, never to be seen again.
The Norland was heading due
west, fast and on a direct course,
as opposed to the usual zig-zag
anti-submarine routine. In company
with the commanding officer of 2
Para, I approached the bridge but
the master stated he had received
no new orders and was “following
the one in front”. We subsequently
learned, by means of a jack-stay
transfer from a frigate, that H-hour
had been declared some seven
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hours previously. Preparations for
landing began, although our options
were very limited in that we had no
equipment, no combat supplies, no
communications, no ammunition
and, above all, no function. We
were, however, grateful to 2 Para
which very kindly agreed to issue six
rounds of pistol ammunition to each
of my pilots.
Thus, we rounded Fanning Head
on the lead vessel and, at 04.00hrs

“

We had been
formed as a
squadron for just six
weeks

”

Zulu on 21 May 1982, anchored in
San Carlos Water. By 10.30Z the
majority of 2 Para had disembarked
but we had little option other than
to remain on the Norland at anchor
to witness, between 12.30Z and
20.00Z and at close hand, waves
of Argentinean A-4 Skyhawks and
Mirages conducting bombing runs.
Norland received a near-miss.
Being instructed to take refuge on G
deck — which appeared to be well
below the water line — did little to
enhance morale. Mounting machine

guns on oil drums on the heli-deck
in the anti-aircraft role proved more
popular, although without tracer
rounds we had little idea where
the bullets were heading. This role
was undertaken by RAF Regiment
gunners and squadron aircrewmen
with fire control directed by
squadron officers. Enemy air attacks
were directed primarily at RN ships,
the greater threat to Norland being
posed by the erratic Seacat missile.
Indeed, odds were displayed giving
14-to-1 against an enemy hit and
five-to-1 a Seacat hit.
To be honest, it was a little
hot in San Carlos Water, and at
02.00Z on 22 May the Norland was
ordered back out to sea and relative
safety. No 18 Squadron personnel
remained responsible for the air
defence of the ship and provided
ships’ working parties. However,
by 16.00Z we turned around and
sailed back into San Carlos Water,
anchoring on 23 May at 11.30Z. At
18.00Z we transferred from Norland
to HMS Fearless at anchor. I used the
opportunity to go ashore on 25 May
to call on the brigade commander
and to conduct a reconnaissance of
possible operating locations for four
Chinooks. The small hamlet of Port
San Carlos was the only real option,
close to the proposed location of the
Harrier strip and refuelling point.
Imagine the excitement,
therefore, when I was advised of
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‘BRAVO NOVEMBER’S’ WAR

ABOVE:
‘Bravo November’
probably operating
from HMS Hermes
on 26 May 1982. This
Chinook famously
survives in operation
to this day, upgraded
to HC2 and then
HC6A standard, and
has seen further
front-line tours in
Iraq and Afghanistan.
KEY COLLECTION
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WORDS: TOM JONES

O

n 26 May, Sqn Ldr Dick
Langworthy assumed
command of the
single-Chinook
detachment and appointed me as
his second-in-command. It was
obvious from the start that very
careful consideration had to be
exercised in the tasking of ZA718/
BN, with control exercised at a high
level. The bulk of it involved the
transportation of men and
equipment, medical evacuation and
the movement of ammunition, fuel
pods and prisoners of war.
BN’s first task, on 27 May, was to
move 40 tonnes of ammunition from
Ajax Bay to surrounding positions.
On 28 May, captained by Flt Lt Nick
Grose, it ferried casualties sustained
the previous day from HMS Intrepid
to ‘Nurse Uganda’ some 50 miles
north of San Carlos. They included
stretcher cases and walking
wounded, many with arm and leg
amputations. The sea state was
extremely rough, causing Uganda’s

aft improvised heli-landing deck to
pitch some 30ft between the waves.
Landing was made all the more
difficult by the size of the deck itself
necessitating a cross-deck landing
with the nose and tail of BN hanging
over either side of the ship. This was
to become ‘normal operating
procedure’ in the months to come.
Casualties were deplaned through
the forward side door. What was
truly unbelievable was a ship’s
steward handing BN’s crewman a
tray of coffee cups and a large
cafetière — gratefully received, but
not returnable! This was the first
deck landing the pilot had done for
several months. On the final return
journey, the low cloud broke,
revealing a fine, sunny day and a red
air raid warning alert indicating
enemy Mirages and A-4s within 10
miles of BN. The only option was to
hug the waves and head for land as
rapidly as we could.
Meanwhile, the second crew
focused on finding some
accommodation for the detachment
of 27 personnel. We initially joined
up with 845 Naval Air Squadron until

we were able to secure some
tentage. On 29 May, Dick
Langworthy made four sorties from
Port San Carlos to Teal Inlet carrying
35 tonnes in underslung loads, 81
troops and five tonnes of internal
load, returning with one Argentine
prisoner of war.
The next day, we were briefed for
a night insertion onto Mount Kent
involving the carriage of three 105
light guns (one underslung and two
internal), 20 troops and 300 rounds
of 105 ammunition. We were advised
the landing zone was secure and the
ground firm. The transit to Mount
Kent was conducted using night
vision goggles and flying as low as
possible. On arrival, red tracer could
be seen arching and ricocheting in
the darkness immediately ahead.
The underslung gun was released
safely and BN manoeuvred sideways
to deplane the troops and the first of
the internal 105 guns. Two things
went wrong. First, the ground was
very soft and the rear of BN sank up
to its axle, thus preventing operation
of the rear ramp. With one crewman
directing from outside, the pilot lifted
the rear end sufficient for the ramp
to be opened and the first gun to be
winched out. Once again, BN was
manoeuvred sideways to offload the
second gun; however, the winch
refused to co-operate. I recollect
Dick asking, in the way only he
could, how long it was going to take
as the tracers were getting very
close. My response was along the
lines of, “One gun still inside, no
internal winch, one crewman outside
and just me and a couple of tonnes
of 105 on wheels”. In the end, and
with the help of the other crewman,
we managed to manhandle the gun
over the ramp. However, our
troubles were not yet over.
In an attempt to avoid a
snowstorm and enemy positions
— and with rising tension in the
cockpit — the pilot carried out an
unintended water landing at 120kt.
The co-pilot jettisoned his cockpit
door in preparation for ditching; in
similar fashion, after being thrown
around the cabin and losing my
flying helmet, I made plans to
abandon BN, only to discover we
had climbed to 1,500ft. All sorties
thereafter were flown without a
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port-side cockpit door until,
following the ceaseﬁre, one was
‘liberated’ from an Argentinean
CH-47C Chinook.
During September 1981, we had
participated with two Chinooks in
an exercise with 2 Para in Denmark.
This was the ﬁrst Chinook
experience for 2 Para and was to
be remembered during the sea
journey south on board MV
Norland. The dimensions of the
Chinook’s cargo ﬂoor were painted
onto one of the Norland’s car decks
and emplaning drills practised in full
battle order by 2 Para. Thus, we
determined that we could carry 81
troops, there being no published
clearances.

❖
Following the battle at Goose
Green, BN ferried prisoners of war
to Ajax Bay. On 3 June the land
forces determined to move forward
to Fitzroy and Bluﬀ Cove. There
was a shortage of helicopter lift, but
BN made two runs to Bluﬀ Cove in
appalling visibility and at very low
level, moving 81 and then 75
members of 2 Para. Over the last
ﬁve miles we were escorted by two
Army Air Corps Scout helicopters
armed with SS11 missiles. BN
continued with this forward move,
ﬂying 10 hours a day without
stopping the rotors and using
pressurised refuelling to ﬁll up in
just six minutes.
It was while on a fuel resupply
mission that disaster struck the
Welsh Guards who had arrived at
Fitzroy aboard the RFA Sir Galahad,

a landing ship logistics. At 13.00
she and her sister ship, Sir Tristram,
were attacked by Mirages and A-4s.
The immediate response of the
Royal Navy Sea Kings and Wessex
was to place themselves
dangerously close to the burning
ship, saving many lives. Within ﬁve
minutes BN was transferring
casualties to Ajax Bay. The injuries
included third-degree burns,
severed limbs, stretcher cases and
walking wounded. For the
20-minute trip, casualties were
placed in the hands of medically
unqualiﬁed crewmen who looked
after them.
During the campaign, BN carried
in excess of 550 tonnes of
underslung loads, requiring a
comprehensive inventory of
slinging equipment — strops, slings,
chains, nets and, most important,
specialist riggers, of which BN had
four drawn from the Joint
Helicopter Support Unit. Their skill
was of paramount importance, as
was their sense of humour. One of
their many essential responsibilities
was to ensure they had access to a
suﬃcient quantity of slinging
equipment at the right time and
place. They were often separated
from this equipment, spending days
isolated and waiting for BN to
appear over the horizon to pick up
or drop oﬀ. They were always
dependable, as indeed was the
team that kept BN in the air, ﬂying
for more than 100 hours without
recourse to any servicing schedule.
The system redundancy built into
the Chinook was truly remarkable.

ZA718 overflies San Carlos
Water with some underslung
fuel pods. VIA TONY STABLES
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plans to bring the Atlantic Conveyor
into San Carlos Water during the
night of 25-26 May. At last, time
for some detailed planning to get
people and equipment in the right
place and numbers to give us the
very earliest operating capability.
We were all buoyant. Sadly, and
shortly after at 21.30Z, I was advised
that the Atlantic Conveyor had been
struck by two Exocet missiles ﬁred
by Argentine Navy Super Étendards.
It was quite clear that we were
now deﬁnitely ‘in the way’ and,
having no capability or function,
it was extremely frustrating. I thus
negotiated for us to be delivered
ashore after breakfast on 26 May to
the relative security of the hillside.
There we idled away the day
watching the bombing until 16.03Z
when the sole surviving Chinook
from the attack on the Atlantic
Conveyor, ZA718/BN captained by
Flt Lt John Kennedy, landed among
us. So began a series of events which
has ensured that ‘Bravo November’
has become forever synonymous
with the Chinook force.
Clearly, it would be necessary
to regroup for we had one aircraft
without tools, documentation,
oils, greases or support equipment
including the side mounts for the
cabin machine guns, more than
70 personnel, no equipment,
communications, combat supplies
or ammunition. Port San Carlos
remained the preferred base and
two crews with a small team of
engineers, RAF Regiment and
support personnel were identiﬁed

ABOVE:
An ideal means of
moving an exArgentine Air Force
IA-58 Pucará is
provided by 'Bravo
November’.
TONY STABLES
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ABOVE:
A low-level run
along the coast of
one of the islands.
The arrival of No 18
Squadron’s Chinooks
offered a major
boost to the rotarywing lift capabilities
on hand in the
theatre. GETTY
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together with one pilot, Flt Lt
Charlie Chubb, to be detached to
the land headquarters to advise on
Chinook operations. A requirement
for crews qualified on night vision
goggles had been expressed —
given that we had only two
crews with any NVG
experience, they
were self-selected.
At 20.10Z, the
remainder of
the squadron
personnel, 54 of
them, boarded
the MS Europic
Ferry to sail out of
San Carlos Water
and await the next
development.
Thus far, from the
envisaged and briefed plan we
had lost three aircraft and all
of our aircraft spares, off-base
operating and support equipment,
vehicles and communications. The
survivors of the Atlantic Conveyor,
commanded by Sqn Ldr Kim Smith,
were en route to the UK, a singleaircraft detachment led by Sqn Ldr

Dick Langworthy was located in
Port San Carlos but without any
engineering equipment, and the
rest of No 18 Squadron’s personnel
complement were standing by on
the Europic Ferry. Meanwhile, one
Chinook was operating
from Ascension Island
under the command
of Sqn Ldr Brian
Freeman.
I was advised
on 28 May that
an additional
four Chinooks
were deploying
south on board
the Contender
Bezant, which on
12 June met with the
Europic Ferry. The weather
was very poor, but two days later I
took off from the rear deck of the
Europic Ferry in ZA705 and flew —
via a refuelling stop on HMS Hermes
— for three hours 30 minutes to
Port San Carlos, arriving at 18.45Z
shortly after the ceasefire had been
announced. Gale-force winds
prevailed at sea for the next five

days, preventing the transfer of the
remaining Chinooks.
We never did receive any off-base
field equipment, and up until the
time I left in mid-August we were
housed in settlement buildings in
Port San Carlos. I was located in
the vacant schoolteacher’s house,
the officers in an adjoining empty
house, the SNCOs in the bachelor
bunkhouse and the airmen in the
sheep sheds. The latter comprised
wooden-gated pens which, with
the customary innovation of our
engineers, had been transformed
into individual bedrooms. We
lived on composite rations alone
until well into July and, despite
many promises made by a series of
communications officers, continued
to receive our daily tasking by RN
helicopter until we were able to
obtain an HF radio in exchange for a
pair of flying gloves.
Our initial and immediate tasks
were to lift our troops from the
exposed hillsides, where it was
extremely cold, and recover them
to their rear bases. We removed the
aircraft seating to enable greater
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numbers to be carried. Resupply
utilising the triple-hook underslung
system and the recovery of military
equipment including vehicles and
guns, together with the relocation
of Argentinean prisoners of war,
became routine daily missions.
At the same time, we used the
Chinook to support ourselves,
gathering netted driftwood to
fire the provision of hot water for
showers, to collect fresh milk and
other supplies from settlements. We
began to load ships with soldiers
and materiel for their return home,
often flying in very poor weather
conditions where cautious hovertaxiing was the only real option. We
landed on a wide variety and size
of decks, sometimes only allowing
the front or rear wheels to ground
with the remainder of the aircraft
hanging over the side. We never
lost a sortie. Using the aircraft as a
crane, we could unload ships in the
harbour at Stanley, there being no
dockside. All flying was planned to
be conducted by day given the very
fast-changing weather conditions
that occur in a Falklands winter. We
were flying at a high rate, most pilots
averaging in excess of 100 hours
during the month of July.

❖
Once the Hercules route had
been established between
Ascension and the Falklands,
the first personnel to leave were
those who comprised the initial
detachment ashore. Replacements
slowly arrived during July and
August, enabling the return of
more people until, in mid-August,
together with a few others we were
the final members of the original
deployment to leave the islands.
Notwithstanding the difficulties
we encountered in our deployment,
it worked. Why? Because of the
fantastic quality of our squadron
people, their training and ingenuity.
We started with very little and ended
with practically nothing, and the
loss of the Atlantic Conveyor was a
great opportunity missed, through
no fault of our own. In 1982, few
people understood the capability of
the Chinook, four of which would
have had a significant impact on the
campaign. Fortunately, much has
been learned since and the Chinook
has become a first-choice aircraft in
subsequent operations.
I returned to the Falkland Islands
in January 1984 to again command
the Chinook detachment, then
known as No 1310 Flight, although
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my journey was not without
incident. Having flown from our
base at Gütersloh, my crew then
went by VC10 from Brize Norton to
Ascension Island for the 13-hour
Hercules ride to the Falklands.
The Hercules was configured for
freight, with little more than 1ft
distance between one’s knees
and this cargo. Having departed
Wideawake Airfield on Ascension,
we returned unserviceable after
19 hours. Changing aircraft, we
again departed only to return with

“

We had lost
three Chinooks and
all of our aircraft
spares

”

a broken refuelling probe after
seven hours. On the third attempt
we made the 13-hour journey; in
total, some 39 hours squeezed into
the rear of a Hercules. Not to be
recommended.
We were employed almost
exclusively on the build of two radar
sites on Byron Heights and Mount
Alice, hills to the north-west and
south-west of West Island. Barren,
isolated and remote hilltops,
everything associated with the
construction of these radar facilities

was dependent on the Chinook,
less water which was pumped up
by pipeline. We moved people,
we resupplied them, we lifted in
aggregate and cement, and slowly
a series of concrete plinths were
constructed onto which the Chinook
lifted numbered ISO containers
from mother-ships anchored in the
bays at the feet of the hills. Once
positioned on their plinths — not an
easy task with the prevailing strong
westerly wind creating recirculating
air on the summit — the sides were
removed to construct a complex
to provide living and working
accommodation for the personnel
who would man these sites.
So now, 40 years on from the
conflict in 1982, what are my fond
memories? The Falkland Islands
provided a very challenging
flying environment, and the
Chinook was just the very best
helicopter I had ever flown, except
perhaps for the fact that the heat
distribution seemed to miss one’s
feet, which became very cold,
and the windscreen wipers which
did not wipe evenly, overheated
and smeared the windscreen.
Notwithstanding, it is a great
bargaining tool when you have to
live off the land! Foremost, though,
are the pilots, air and groundcrews
and support personnel who
comprised No 18 Squadron. It was
indeed a tremendous privilege
to command such high-quality
people.

BELOW:
The CO with some
Falklands friends.
TONY STABLES
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A line-up of A-4B Skyhawks near the end of
the war, with serial C-214 in the foreground.
ALL VIA SANTIAGO RIVAS

LAST
GASP
Two Argentine Air Force pilots, Mario Roca and
Guillermo Dellepiane, tell the story of the final
A-4 Skyhawk operation of the 1982 conflict, when
they attempted to destroy an important British
command post WORDS: SANTIAGO RIVAS

A-4B C-222 was painted in an experimental grey scheme during
the 1982 conflict, with the intention of improving camouflage over the
sea. It was dubbed ‘El Tordillo’, the name given in Argentina to grey
horses. C-222 was used by Capt Varela to lead the mission on 13 June.
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M

ay 1982 had been a
hectic month for the
A-4B Skyhawks of the
Argentine Air Force’s
Grupo 5 de Caza, part of the V
Brigada Aérea. They were engaged
in numerous missions, including
attacks on British ships. Indeed, this
unit was among the most heavily
involved in the air war, and it paid
the price. By June, Lts Mario Roca
and Guillermo Dellepiane were
among the few members of Grupo 5
still ﬂying combat sorties, 10 aircraft
and nine pilots having been lost.
They were both part of the very
last attack mounted by Skyhawks
during the campaign. It took place
on 13 June, the day before the
Argentine ceaseﬁre. For Dellepiane
in particular, it proved an eventful
aﬀair. Indeed, he came close to
losing his life when his aircraft was
seriously damaged.
On that date, Nene ﬂight included
Capt Zelaya in A-4B serial C-230,
Lts Gelardi (C-227), Cervera (C-212)
and Dellepiane (C-221), while
Chispa ﬂight took in Capt Varela
(C-222), Lts Roca (C-250) and Mayor
(C-235), and Ensign Moroni (C-237).
All eight jets were armed with three
BRP-500 general-purpose bombs
each. Normally stationed at Rio
Gallegos, Grupo 5 had detached
further north to San Julián, and
it was from that base that the
Skyhawks launched.
Dellepiane recalls, “13 June was
a very cold day — it was extremely
snowy… This mission order came
and we started to prepare. I went
to the aircraft that was nearest
the end of the runway. Because it
was very cold, when I started the
engines the hydraulic ﬂuid pipes
burst. The mechanic told me it was
normal, but one of the maintenance
managers came along. An aircraft
was always kept in reserve in case
one failed; normally this was for the
squadron or section commanders.
This time they gave me the reserve
aeroplane, which was parked close
to the control tower. They took me to
it, I climbed in and the groundcrew
did the straps up. Meanwhile, the
other aircraft were departing… I
was worrying about getting ready
quickly, and I was trying to taxi
when the chief maintainer appeared
and stopped me. I wanted to get
going so much that I had not done
all my pre-ﬂight checks. I set the
ﬂaps and the power compensators,
and went on my way.
“By the time I was airborne, the
others were out of sight. I had taken
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off so rapidly that I hadn’t started
the Omega navigation system, which
you have to engage on the ground.
Nonetheless, I found my way to the
Hercules tanker, where the rest of
the aircraft were already finishing
refuelling. I refuelled straight away
and joined up with my flight.”
At this point, Zelaya had to turn
back, fuel having been ingested
into his engine during the refuelling
process. Nene flight continued
under Cervera’s leadership,
although Varela announced that
he would take over both flights by
virtue of his more senior rank.
“It was raining on and off”,
Dellepiane continues. “There were
times, following the aircraft ahead,
when its wake was visible in the
water because we were flying so
low, about 5m [16ft]. Then, when
we reached a point north of the
islands, we started heading south.
Five minutes before the attack, the
radar station at Puerto Argentino”
— the Argentinean name for Port
Stanley — “asked if there were any
aircraft in the area. Varela said we
were there. They began to pass the
location of the British CAPs [combat
air patrols]: one to the east of Puerto
Argentino, another to the west,
several to the south and one north
of the San Carlos strait. We had
planned to attack and head south
but we said, ‘No, after the attack
we’ll exit to the north’, because the
most intensive of those CAPs was
being mounted to the south.

❖
“The first section attacked; then
we went in ourselves. The target
was two squares of containers
and tents. We dropped our 500lb
bombs. Varela’s flight was ahead,
but in those circumstances you’re
concentrating on your own aircraft,
on dropping the bombs and getting
out. As Cervera exited from the
target, a missile was fired at him.
I told him to reverse his turn, and
the missile exploded on a hillside. I
continued straight ahead and there
I saw a helicopter, at which I fired
four or five bursts. Then my guns
jammed, but I hit one of its rotor
blades and it made an emergency
landing. I then broke right […] and
spotted another helicopter to the
north, which had already landed.
Something in the A-4’s procedures
that is forbidden is to try and recycle
the guns. When I saw it I recycled
them, I aimed, I fired and nothing
happened. I passed very near to it
— I can even remember the colour
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of the pilot’s helmet — and then I
departed to the north.
“The first thing we always did on
leaving the target area was to check
our fuel state. When I looked, I had
less than half of what I needed to
get back to base. So, they must have
hit me when we made our attack —
they were shooting from all sides.
I pulled the handle to jettison the
fuel tanks and continued flying at
very low level. I went north and then
west, over the sea, and I remember
seeing a ship. I wasn’t going at
maximum speed
because of the
fuel issue and
I thought the
ship was going
to fire at me,
but it didn’t. I
didn’t pass close
to it, but I saw it
clearly.
“North of the
San Carlos strait,
I began to climb and I asked the
Malvinas radar station to inform
me of the current location of the
CAPs, because there had been
one in the area and I wanted some
reassurance. They told me they no
longer had that CAP on their screen.
I now asked if an air-to-air refuelling
tanker could be sent to support me,
as I had very little fuel left — about
1,000lb, almost nothing. My main
question was what to do: try to
reach the mainland or eject? Being
apprehensive about leaving the
aircraft, I chose to carry on. There
came a time when I had achieved
enough height… I reached 38,000ft

“

and stayed there. Then I learned that
one of the Hercules was inbound to
help me.
“I was still worried about the
Harriers. I carried on and the fuel
load went down to 500lb, but the
Hercules crew told me, ‘Don’t
worry, we’re coming for you’. Then
they said they had me in sight. They
told me to turn right, but it was
actually another aeroplane they’d
spotted. When the Hercules said,
‘It’s not you’, my heart sank. Just a
few seconds passed, but they each
felt like minutes.
Again they said,
‘We have you in
sight’, and this
time I could
see them below
and to my right.
The Hercules
was quite a bit
lower, I think at
25,000ft, while I
was at 38,000.
“They started to change course
— they went east and I was heading
west. As I was flying towards
them, I looked at my fuel gauge
and it was reading zero. I reduced
power and descended to join up
with the Hercules, but I needed to
apply power to catch it. It can be
difficult at a certain distance out
to appreciate the closing speed
between two aircraft, and that
happened to me. I was gaining on
the Hercules, and not checking the
air speed indicator. Then I realised
what was happening, so I told the
Hercules pilot to dive and put more
power on.

ABOVE:
1st Lt Luciano
Guadagnini
refuelling in C-221
on 1 May 1982, when
he was part of Topo
flight. On 23 May he
would be shot down
by gunfire from HMS
Antelope and died,
but his bomb still
hit the frigate and
exploded while being
disarmed, causing it
to sink.

When the
Hercules crew said,
‘It’s not you’, my
heart sank

”
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RIGHT:
13 June 1982 at San
Julián, and Grupo 5
de Caza’s A-4Bs are
ready for their final
missions over the
islands. HECTOR TESSIO

“I opened the airbrakes and
reduced power. I connected with
the hose, and they were already
prepared to transfer the fuel, which
started to flow. The tanker Hercules
has a large window in the rear, and
I could see the crew jumping for
joy. After so much tension, I was
able to relax. But when I’d taken
on some fuel and said I was going
to disengage, they said, ‘Negative,
you’re losing fuel from the external
tanks’. I asked, ‘Which external
tanks? I jettisoned them’. I looked
behind and they were still there.
I started trying to jettison them
again. I was losing fuel because the
starboard wing had a hole in it. I
remained coupled to the Hercules,
because I was losing the same
quantity of fuel as I was receiving.
“I found myself on final approach
after almost an hour’s flight time. It
took that long, of course, because
we were flying at 230kt — the speed
of the Hercules. When it left me on
finals, I lowered the undercarriage. I
was going to land but the nosewheel
had not extended, so I applied
power and used the emergency
blow-down system to lower it. The
Hercules joined up with me to check
the undercarriage, and I landed. The
Hercules came in straight after me,
as it now had no more fuel.
“I had taken hits on the wing
and some shrapnel damage. Later
we learned that a Sea Harrier
had been sent to intercept the
Hercules. The tanker was orbiting
half-way between the Malvinas
and the mainland. When they were
informed of my predicament, they
were told it wasn’t an order to go
and support me, as it was so risky
— it was entirely down to them. The
crew agreed to do it.”
Nene flight had dropped its
bombs on several Royal Navy Sea
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Kings, and subsequently damaged
a Westland Scout and two Gazelles.
The A-4s were pursued by four Sea
Harriers, all of which failed to find
them. Chispa flight, meanwhile,
attacked the command post of
Maj Gens Jeremy Moore and
Julian Thompson, commanders
of the British ground forces, with
unclear results. Roca recalled,
“The experience was very notable
because it was the end of the war.
We knew British troops were close
to Puerto Argentino, and that these
missions could influence the course
of the war, one way or the other. We
were aware that the target was a

“

I had no option.
I was his wingman.
I dropped my
bombs

”

major concentration of troops, but
not that it was the command post.
“We took off at about noon;
the attack was at approximately
15.00hrs. As for the weaponry, this
consisted of three BRP-500s, with
electric CAPA E fuses: it was the
first time I was going to drop bombs
using that type of fuse. Its arming
was adjustable, and likewise its
timer, which was what we should
have had from the start. This bomb
was the culmination of everything
we had learned in the 70 days of the
war so far.
“The previous day we were
informed of the mission to come.
The only change of plan was when
there was the problem during
refuelling with Zelaya’s aircraft —

it ingested fuel and had to return
to base. Cervera carried on with
just Dellepiane and Gelardi; it was
Gelardi’s first combat mission. They
slid back and left us in the lead, with
Varela in front, me as number two,
Mayor as number three and Moroni
as number four.
“It was an incredible day. The
tankers, [KC-130Hs] TC-69 and
TC-70, took us far to the north,
way out of radar range. It was the
first time I’d seen the two tankers
together. It was a luxury to have
them both… At that time we had
very few original drop tanks for
the A-4Bs and Cs left, because so
many had been jettisoned; the ones
we had were those that had been
built by Pescarmona Metallurgical
Industries. The only difference
was that they had an electrical
probe that sent a signal about fuel
consumption to the cockpit.
“Our trick was to take off with
the fuel tank pressurisation
disconnected so we would consume
only the fuel from the internal tanks,
as if we had no drop tanks. Then
we reconnected the pressurisation
and quickly filled the wing tanks to
find out whether or not the system
was working. During in-flight
refuelling operations, we always
filled the wing tank through the
fuselage tank first, because that was
a faster method. The drop tanks
were kept full all the time, so we
were actually filling the wing and
fuselage tanks.
“We completed refuelling and
started the descent far out to sea,
as the goal was to enter from the
north… We came in very low over
the sea and Varela broke the radio
silence when he saw a helicopter. I
didn’t see it, and the British didn’t
see us. The ground control in Puerto
Argentino advised us about enemy
CAPs, enabling us to avoid them.
“I was in formation to the right
of Varela. During the turn, I saw
Puerto Argentino. We were so low
the hilltops were above us. Then
we ran in fast, just above the rocky
terrain. The sun was low, it had
snowed, there was no mist or fog in
the way — it was an ideal day for an
attack. That’s when Varela spotted
a soldier among the rocks, and the
mess began all at once. Varela said,
‘There they are, drop the bombs’, or
something like that. I had no option.
I was his wingman, I dropped my
bombs.
“When the shooting started, I
think it was Varela who said, ‘Clear
to the north’, and Gelardi replied,
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‘Where is the north?’ In the middle
of all that madness, it was a good
question! I saw something explode
near Varela’s aircraft and pieces of
debris that I understand were from
his fuel tanks, not the aeroplane
itself. Then I recall noticing that
Mayor’s aircraft was missing all its
inspection covers. I didn’t see any
helicopters until I was out of the
target area, but Cervera did — he
saw that we missed them. One
or two minutes later, quite a way
ahead in our escape route, I saw two
helicopters; one had an underslung
load in a net that fell into the water.
I passed above one and alongside
the other.
“On the way back we actually
went straight towards the mainland.
The only communications occurred
when Dellepiane began talking to

Cervera and Varela, as he was losing
fuel. After some seven minutes there
was a huge transport ship to my left.
I didn’t know quite where it was,
but I thought I was in the San Carlos
strait. I realised a few days later that
San Carlos had, in fact, been off to
my left. My only means of protection
were the A-4’s guns, which had
zero reliability. I flew north in radio
silence and came across Varela’s
aircraft. I overtook it and was the
first to come in to land.

❖
“I’d jettisoned my drop tanks,
but I found when I landed that only
one had come off — I never realised
at the time because I didn’t look…
I exceeded the maximum speed
for the tank, so it was damaged.
Without tanks, the aircraft climbs

to 45,000ft with little fuel. I climbed
rapidly because the tank had no fuel
in it. I had reached 47,000ft, because
I thought that if the engine stopped,
the higher I was the better it would
be for me.
“During the descent, the fuel
emergency light came on. I lowered
the landing gear at 10,000ft and
put the flaps down at 8,000ft. The
engine flamed out just as I touched
down on the runway at San Julián.
I rolled to the other end of the
runway with the engine stopped
and got out of the cockpit with the
aid of the refuelling probe. I sat on
the nosewheel and lit a cigarette.
When I turned around, I realised
something was there that shouldn’t
have been — the drop tank. A
mechanic came over and said to
me, ‘Boss, look at the tank’. It was
crumpled.”
According to Rick Strange, a
Blowpipe surface-to-air missile
operator who was involved in the
defence of the brigade headquarters
to the rear of Mount Kent, there
were three missile teams, each
consisting of a commander,
operator and radio man. “We were
laid out in a linear ambush position”,
says Strange. “I thought the position
I had would be ideal in the event
of an attack. We were worried
about the amount of radio traffic
and detection by enemy directionfinding equipment. I can’t recall
the time of the attack. We had been
static during the daylight hours, just
watching our arcs and trying to

LEFT:
The A-4B flown by
Alférez Dellepiane
returns losing
fuel, having been
seriously damaged
by anti-aircraft fire.

LEFT:
A view of San Carlos
Bay from the south,
much the same as
the Skyhawk pilots
had on their attacks
of 24 and 27 May.
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ABOVE:
C-212 deployed to
San Julián as the war
draws to a close.
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stay warm — winter was starting to
bite. I asked my commander if it was
OK to go and catch up with a friend
whose missile team was the closest
to Mount Kent.
“Literally seconds after I arrived,
I said to my friend, Cpl Pete
Scotland, ‘Aircraft!’ I indicated
with a chopping hand the seven
Skyhawks approaching at a leisurely
pace. He replied, ‘Good one’, but
as he saw his two missile operators
running away the penny dropped
that it was true. It was not my place
to take command of his Blowpipe
missile: I quickly readied the reload.
Pete stood with the missile and I
stood to his left, to spot for him.
The missile went away after a slight
hesitation. The distance was close
but acceptable.
“The missile missed the aircraft
he was aiming at. I immediately
ordered the destruction of the
missile by shouting ‘system switch’.
Closing the switch causes a selfdestruct. I saw the lead aircraft
venting fuel, having been struck by
shrapnel, and I shouted that there
had been a hit. Its bombs were away
immediately, and I saw the others
in the group drop their bombs. I
believe about five went off. A lot
were on parachute drogue nets

[for retardation purposes] which
were still visible on the surface 20
years after the fighting finished. I
believe a Gazelle and Scout received
minor damage and a couple of
headquarters tents got slightly
tattered.
“I’ve read a few accounts of that
raid saying how much anti-aircraft
fire was put up. In truth there were

“

I saw the lead
Skyhawk venting
fuel, and I shouted
that there had been
a hit

”

only the three missile teams. The
headquarters was defended by
about 30 men of the defence section
— they had light small arms and
machine guns.”
According to Strange, his team
fired a missile towards Mount
Estancia on East Falkland, while
an explosion close to the other
team stopped it from firing. The

Blowpipe launched by Pete Scotland
is probably the one that exploded
between the A-4s of Varela and
Mayor, causing damage to both
aircraft. Strange says the other
missile didn’t engage any of the
aircraft, but instead hit a mountain.
This was most likely the one seen
by Dellepiane passing close to
Cervera’s Skyhawk. According to
various accounts and analysis of
the hole on Dellepiane’s airframe,
it was caused neither by a missile,
nor the small arms belonging to the
troops on the ground — who were in
possession only of 7.62mm-calibre
rifles and machine guns — so it
could have been the result of an
exploding bomb.
Strange concluded, “It was a
quick action, over in seconds. I can’t
recall anyone claiming to have hit
Dellepiane’s aircraft. I knew the lads
from the defence section — they
would have crowed the loudest if
they had a hit. Within minutes of
the attack a Harrier came through
chasing the raid. He was foolish
to be on the same flightpath as
the Skyhawks. He had a healthy
response from everyone with a
weapon. I was running around
telling everyone to hold fire as
it was friendly.”
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FALKLANDS 40 Hercules tankers

Giving the RAF’s Hercules transport force
its own air-to-air refuelling capability was
a boost for its commitment to the South
Atlantic theatre in the aftermath of the
1982 war, as a former ‘Herc’ pilot relates
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t was realised that the RAF’s
transport fleet would need an
air-to-air refuelling capability both
during the Falklands conflict to
support the Operation ‘Corporate’
task force, and to help set up and
resupply the subsequent defence
of the islands. Flight Refuelling and
Marshall of Cambridge, the UK
designated company for the major
servicing of the RAF’s Lockheed
Hercules since 1966, were tasked
with fitting AAR probes to the
Hercules C1s, and had completed
the first six conversions by the end
of April. Ultimately, all C1s — and
subsequently the ‘stretched’ C3s —
were so equipped.
The probe was mounted over
the starboard side of the flight
deck, with the faired-in fuel pipe
running back to the top of the
starboard wing root, and then
inside to connect with the ground
refuelling manifold at the aft end of
the undercarriage fairing, whence
the fuel could be pumped to the
tanks as required. Another Hercules
modification to improve range,
involving only a small number of
aircraft, consisted of fitting either
two or four auxiliary fuel tanks in the
freight bay; these aircraft were given
the supplementary designations of
LR2 (Long-Range Two Tanks) and
LR4 respectively. A third variation
with AAR probe and two tanks was
dubbed PLR2. All three variants
were used in support of the task
force before Argentina capitulated
on 14 June 1982. Four days later, Flt
Lt Terry Locke and his augmented
No 70 Squadron crew set a world
record on an air-drop mission from
Ascension Island to the Falklands
and back, a task which would have
been too risky for both aircraft and
crew during hostilities, but which
undoubtedly proved the capabilities
of the Hercules. The flight,
supported by several Victor tankers,
lasted 28 hours four minutes.
From the beginning of Operation
‘Corporate’, the entire Hercules
fleet had been heavily involved
in the establishment of a forward
operating base at the US-operated
Ascension Auxiliary Airfield,
otherwise known as Wideawake
after the nickname of the island’s
noisy population of sooty terns. To
enable the required tasking rate
to be sustained, Strike Command
increased the normal monthly
hours limit of 120 hours for aircrew
to a ‘rolling’ 28-day limit, and a
slip pattern was established with
a Hercules leaving Lyneham every
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four hours. This process involves
crews ‘slipping’ at suitable en
route staging airfields for the
next available crew ahead in the
pattern to take the aircraft over. The
aeroplane can thus deliver its load in
the shortest practical time, and the
crews remain within their maximum
crew duty and minimum rest limits.
The route from the UK was initially
to Gibraltar, then direct to Ascension
— a flight time of around 11 hours
30 minutes — before returning via
Dakar in Senegal and Gibraltar
again. By mid-April it had been

“

The logical
extension of the AAR
fit was a full tanker
conversion

”

modified to take in a southbound
slip at Dakar, with aircraft carrying
round-trip fuel to Ascension and
back, around five hours each way,
to ease the demand for fuel at
Ascension; priority was necessarily
given to the Victors, Vulcans and
Nimrods temporarily based there.
The totals flown in the first
month of ‘Corporate’ give an idea
of just how much effort went into
supporting and resupplying the task
force, the landmark figure of 10,000
hours being reached on 3 June 1982.
The slip pattern continued into July,
by which time the air-bridge was

established and the flying rate could
be reduced. Lyneham crews had
been flying at something over four
times the normal monthly hours —
my own logbook shows 290 hours
for April to June, April being my
highest ever monthly total at 122
hours 25 minutes’ airborne time.
The RAF doesn’t count taxi time!
The logical extension of the
Hercules’ AAR fit was a conversion
to full tanker configuration. This
would not only provide an extra
asset for the Ascension-Falklands
air-bridge, but also an essential
element capable of operating from
Stanley Airport’s short runway in
support of the post-conflict air
defence of the Falkland Islands,
which was to comprise two flights,
one of Harrier GR3s and one
of Phantom FGR2s. The tanker
conversion, in addition to fitting
the probe, involved mounting
four of the same type of auxiliary
tanks used in the PLR2 variant
in the freight bay. These tanks
were originally ferry tanks for the
Andover C1, and could hold 825
Imperial gallons — about 7,000lb —
bringing the Hercules tanker’s total
fuel capacity up to 90,900lb.
Arguably the most complex part
was installation of the FR Mk17
hose drum unit (HDU, or ‘hoodoo’),
which involved positioning it on
the rear edge of the freight ramp,
inverted compared to its mounting
in the Victor tanker’s former bomb
bay. An aperture about 4ft wide
and 2ft deep (1.22m by 0.61m) was
cut in the freight door, specifically
the upward-opening part of

OPPOSITE PAGE:
The wrap-around
camouflage dates
this to some time
after the Falklands
conflict — specifically
July 1987 — but the
scene is the same:
Hercules C1K XV213
prepares to dispense
fuel to a probeequipped ‘Herc’
receiver. ADRIAN M. BALCH

BELOW:
The author’s crew at
Ascension in October
1982: from left to
right, navigator Sqn
Ldr John Williams,
captain Flt Lt Rick
Harland, flight
engineer Sgt Dave
Crimp, co-pilot Flt Lt
Martin Oxborrow and
air loadmaster MALM
Rik Hunter.
VIA RICK HARLAND
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ABOVE:
The FR Mk17 hosedrum unit (HDU) box
under the Hercules’
rear fuselage, with
the ‘traffic lights’
either side.
VIA RICK HARLAND

ABOVE RIGHT:
The HDU mounting
from the inside.
At bottom centre
is the cooling air
intake pipe, and
top right is the
right rear fuselage
tank. There was a
plumbers’ nightmare
of pipework in the
freight bay, but it all
worked! VIA RICK HARLAND
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the freight loading and air-drop
system, immediately aft of the HDU
to allow for the lateral movement
of the 80ft hose as it was reeled
onto or off the drum, and for a
lateral movement of the receiving
aircraft relative to the tanker when
in contact. Two manually operated
folding doors made of laminated
material closed around the hose to
enable normal pressurisation when
not tanking. A small fairing was
added to the exterior of the door
to house the drogue, or ‘basket’,
when retracted. Four strakes were
mounted along the underside of
the door, the outer, longer pair to
straighten out the airflow around
the rear fuselage, and the inner pair
to protect the underside of the door
and the drogue from contact during
deployment and retraction.
A spotlight to illuminate the
drogue housing for night tanking
went at the top of the door, and the
all-important HDU ‘traffic lights’
were arranged horizontally either
side of the drogue box. Red would
indicate ‘do not make contact’,
amber that the hose was primed
with fuel and ready for contact, and
the green light would illuminate
once contact was made and the
hose pushed in more than 7ft to
open the HDU valves, allowing the
fuel to flow. To begin with, the only
marking on the Hercules tanker to
aid the receiver was a red-outlined
yellow line on the left underside
from just forward of the ramp to
the tail, aligned approximately with
the captain of a receiving aircraft.
However, it gave little guidance
for a correct vertical line-up, so
markings similar to those used on
the Victors — in which an L and
inverted L formed a cross when the
receiver was in the correct vertical
and horizontal alignment — were

applied in yellow around the lefthand side of the HDU fairing.
Several small air intakes on the
fuselage sides provided cooling
air to the HDU and the extra fuel
pumps required to move the fuel
from the fuselage tanks into the
wings, and thence to the HDU; it
was deemed impractical to design
and fit a means of feeding the unit
directly from the internal tanks
given the time available. The HDU
control panel was fitted to the
navigator’s station on the flight deck.
The first tanker conversion was
completed in remarkably short
order, although there were a few
minor teething troubles, as might be

“

Receiver
training was the
hardest part of the
tanker course

”

expected with such a rapid design
phase. These mainly concerned
small leaks from the complex mass
of pipework inside the fuselage,
with the odd problem from the
control panel to add interest.
Nevertheless, the six tankers
(XV192, XV201, XV203, XV204,
XV213 and XV296) were soon
sorted out and operational, a crew
training programme being devised
and co-ordinated with the by-now
established receiver training given
to the Lyneham crews involved in
the air-bridge.
The tankers were designated
as C1Ks, which was at variance to
previous practice. For example,
the Victor B2 when converted to

a tanker became the K2. This may
have been because the Hercules
tanker was envisaged only as a
temporary conversion pending
availability of the VC10 K2s and
K3s, and the construction of a new
airfield in East Falkland big enough
to take the larger and heavier jets.
Lyneham’s tanker task was
allocated to Nos 24 and 30
Squadrons. The other two
squadrons, 47 and 70, were the
tactical and air-drop-qualified units,
while all the squadrons flew route
tasks. Unlike the normal practice for
transport and tactical operations,
the tanker crews were constituted,
which made programming of the
detachments ‘down south’ far easier
to manage, although temporary
crew member changes were
occasionally unavoidable. I was
on No 30 Squadron for my second
Hercules tour, having served my first
as a co-pilot on 70.
My crew’s association with the
‘Herc’ tanker started in September
1982. We began the course with
a visit to Marham, the Victor
tanker base, to be initiated into the
mysteries of the HDU and other
related systems. More ground
training followed at Lyneham.
The flying part of the course —
which was run by the Support
Training Squadron, part of No 242
Operational Conversion Unit —
commenced with a refresher session
of formation flying, an essential
skill for AAR. This was followed a
couple of days later by a three-hour
flight practising tanking procedures,
such as trailing and priming the
hose. Fitted in towards the end of
the course were two sorties, one in
daylight, one at night, performing
take-offs and landings at weights
above normal maxima to military
operating standard (MOS), the
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section of the Hercules performance
manual covering tactical speeds and
handling techniques.
The major part of the course,
receiver training, was the most
demanding, and held a bit of a
surprise. Most of our ‘prodding’
was to be done with the six Vulcan
tankers converted as a stop-gap
while the Victors were heavily
committed in the South Atlantic
and the VC10s were still awaited. All
but one of my eight training sorties
were flown with Vulcan K2s, the
final session being conducted with
a certain XH558 in its temporary
tanker guise before reverting to
standard B2 configuration.
The technique of establishing fuel
transfer from tanker to Hercules
receiver involved a procedure
known as ‘tobogganing’ in which
both aircraft would fly in a gentle
descent, about 500ft per minute,
at a speed of 230kt (circa 265mph),
giving the ‘Herc’ an adequate
margin of power to adjust its speed
to achieve and then maintain
contact as it got heavier with the
increasing fuel load. The Victors and
Vulcans would be operating towards
the lower end of their speed range,
and were fitted with drogue baskets
larger than those used with fast jets
to provide the extra drag needed to
afford stability at lower speeds.
Once the two aircraft had met
at the appointed rendezvous,
procedures were usually managed
by radio, although the process
could be carried out ‘on the lights’
if operationally necessary. With the
tanker’s hose trailed and primed
with fuel to ensure it was at the
ideal angle, the receiver would be
cleared astern and aimed to achieve
a stable position about 10ft behind
the drogue, aligned with the guide
markings on the HDU housing
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forming the required cross. The
pilot would then increase the power
slightly to give a closing speed of
3-4kt. The airflow drag on the basket
was balanced by the HDU motor,
so when the receiver made contact,
the hose was rewound at a rate to
match the receiver’s relative speed,
maintaining the curved hose profile.
Without the pull to balance the drag,
contact would be akin to hitting part
of the tanker’s airframe.

❖
If all went well, the probe was
guided into the drogue coupling
and was latched in by spring-loaded
rollers which engaged in a groove
around the probe. The receiver
continued forward, pushing the

hose in to open the HDU fuel valves
and establishing a position 40ft aft
of the unit. The hose was marked
with white rings every 10ft, with a
long orange band at the 40ft point.
If the drogue was missed, it was
a case of ‘back off and try again’.
Should the closing speed have
been too great, contact could result
in the hose ‘whipping’, or worse,
a ‘spokes’ contact, in which the
probe tip hit the basket off-centre,
tilted it and penetrated between
the spokes, causing you to back off
very carefully. Too little speed, and
the ‘soft contact’ could result either
in the probe not locking in, or even
the HDU winding in the hose as
the basket drag was momentarily
reduced.
Because of the position of the
Hercules’ probe on the starboard
side, the temptation for the captain
to try to aim the probe at the basket
— rather than following the guide
markings on the tanker — was not
a good idea, as the offset line of
sight made it very difficult. Instead,
the co-pilot would give the captain
guidance, including the reminder
to “fly the cross, ignore the basket”.
Once in contact, it was a matter of
staying inside the ‘cone of safety’,
effectively remaining within about
10ft of the ideal vertical, longitudinal
and horizontal position. This was
not always easy in turbulence. I
found receiving from the Vulcan
more stable compared with the

LEFT:
The view forward
in Hercules C1K
XV296 shows how
little room was left
alongside the fuel
tanks in the freight
bay. ADRIAN M. BALCH

BELOW:
A satisfied
customer: XV206
photographed from
XV296 on the airbridge operation on
6 November 1982.
VIA RICK HARLAND
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Victor, as the HDU was mounted at
the back and the receiver was largely
clear of the delta wing’s downwash.
I had great respect for the Vulcan’s
wake, having been nearly turned
upside-down by its wingtip vortices
when on a solo final approach in
a Jet Provost behind a visiting ‘tin
triangle’ at Cranwell many years
before.
The Victor’s HDU was just aft of
the wing root, putting the receiver
almost under the tailplane when in
position. Its crescent wing produced
a downwash that could induce a
divergent lateral oscillation of the
receiving aircraft and exceed the
lateral limits of the probe if not
stopped. With the ‘Herc’, this was
done with a small rudder input at
the extremity of the oscillation; for
example, left rudder when out to the
left, which would be reduced to ease
the aircraft back into the middle.
Less than a week after completing
the tanker course, my crew and
I headed south on a VC10 to
Ascension — ‘Asi’ for short — to
commence
a pattern of
operating which
was to continue
for us halfway into 1983.
Three-week
detachments
to Wideawake
were followed by
six weeks back
at Lyneham on
normal tasking, and so on. This first
detachment started fairly normally.
Our initial operational sortie in
support of the air-bridge was, for
that time, a regular length of eight
hours 45 minutes with 24,000lb
of fuel, about five hours’ worth,
transferred to XV292. A further
transfer from a Victor later in the
12-13-hour flight would ensure
adequate fuel to reach Montevideo
in Uruguay if the aircraft had to
divert from Stanley.
The second sortie was somewhat
less standard. Shortly after
departure, the air-bridge ‘Herc’
suffered a pressurisation problem
and had to dump fuel down to
landing weight to return to ‘Asi’ and
have it fixed. Meanwhile, we had
to stay airborne — no dumping,
instructed ‘Asi’ ops — so we set
up a 50nm hold for four hours
over the island until the repaired
air-bridge aeroplane took off again.
The consequent revised tanker plot
involved replacing and topping off
our fuel from Victor XH669, an uplift

“

of 47,000lb which took half an hour
in contact! We followed that with
two 23,600lb refuels for the freighter,
eventually turning for Ascension
on a six-hour return leg. Total flight
time was 16 hours 40 minutes,
which remained the longest flight
of my career, although we did come
close a couple of times in later
detachments.
This first ‘Asi det’ finished with
another unusual task. I flew down
to Stanley on 31 October in XV296
— 13 hours 10 minutes with only a
10,000lb top-up from another ‘Herc’
tanker, XV204 — to support the two
tankers there, familiarise my crew
with operations ‘down south’ and
carry out AAR with the recently
arrived No 29 Squadron Phantoms.
The 4,100ft runway at Stanley had
recently been extended by 2,000ft,
and the entire length, plus the
extended apron and dispersals,
surfaced with 8ft by 2ft interlocking
aluminium airfield matting planks
called AM2. Five sets of rotary
hydraulic arrester gear were fitted
to enable the
Phantoms to
land safely on
the still, for them,
short runway.
Our final job
of this visit was
to provide a
TAT (terminal
airborne tanker)
for an inbound
Phantom ferry
flight at the beginning of our
return journey to Ascension on
3 November, a 12-hour mission,
half of it in the dark. We were very
pleased to see Ascension appear on
the radar with half an hour to go.
Our following three detachments
were relatively uneventful. A change
in the tanker plot designed to
save fuel and the workload on the
Victors meant they took the ‘short
slot’, transferring typically around
20,000lb to the Hercules tanker
about two hours out from ‘Asi’. The
‘Herc’ would give about 32,000lb to
the air-bridge six hours out, making
our standard sortie length around 12
hours. On the plus side, our housing
was more pleasant as we now lived
in bungalows, one per five-man
crew, belonging to the BBC and
Cable & Wireless. They were in Two
Boats village, about five miles’ drive
from the airfield in the lee of Green
Mountain, at 2,817ft (859m) the
main volcanic cone on Ascension.
Previously, we had been on the
US Air Force base at Wideawake

I had great
respect for the
Vulcan tanker’s
wake

”

ABOVE: A from-the-cockpit perspective as a Hercules C1P refuels
from a Victor K2 during a February 1983 air-bridge flight. The
‘Herc’ closes on the tanker before making contact, the green
lights in the second image denoting the fact that fuel is flowing.
Having just broken contact, a small amount of fuel can be seen
spraying from the drogue in the final picture. VIA RICK HARLAND
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in ‘Concertina City’, consisting of
folding air-portable temporary
accommodation units — a bit basic,
but better than the tents from which
the early Hercules detachment to
Stanley operated, just beside one
of the ‘Black Buck’ Vulcan bomb
craters.

❖
Following a two-sortie course on
‘fighter affiliation’ — basically about
trying to avoid being shot down —
and a refresher on dropping the
ASRA (air-sea rescue apparatus,
carried aboard all three Stanleybased ‘Hercs’), my crew’s turn to
replace one of the three crews in
what was then known simply as
Hercdet came in mid-June 1983.
With a change of navigator because
my normal nav, a squadron leader,
was required to take over as flight
commander of Hercdet later on, we
flew from Brize Norton by VC10 to
Ascension and thence the next day
to Stanley on the air-bridge, just in
time for the Falkland Islands’ winter.
The accommodation had
improved since our visit to Stanley,
Hercdet now being located at the
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edge of the extended apron in
a cluster of Portakabins. Living
quarters were no longer in the TEV
Rangatira, a former New Zealand
car ferry chartered by the Ministry
of Defence and moored in Stanley
harbour since June 1982, but in
the closest to the airfield of three
‘Coastels’, formerly oil industry
accommodation barges which
consisted basically of three or
more decks of freight containers
configured as four-bunk units
around the communal areas. These
were moored along the shore
between the town and the airfield.
My crew was allocated one of the
‘add-ons’, welded to brackets on the
outside of the main superstructure,
with a view straight down to the
water about 30ft below through the
grid-type walkway outside the door.
The units were cosy but devoid of
windows, so impromptu weather
checks were done by looking up
through the narrow gap between
our unit and the main part of the
‘Coastel’. With a southerly wind,
snow would sometimes blow
upwards through the walkway!
Access to the airfield was via a mile-

long, unmetalled roadway hastily
constructed from lumps of locally
quarried granite, a decidedly bumpy
ride in Hercdet’s long-wheelbase
Land Rover.
Our task involved principally
providing tanker support for the
air defence of the Falklands out
to the edge of the 150-mile FIPZ
(Falkland Islands Protection Zone),
refuelling the Phantom FGR2s of No
29 Squadron’s Phandet and Hardet’s
Harrier GR3s from No 1 Squadron.
Hercdet had two C1Ks and one C1P,
referred to as the ‘flat-floor’, the
latter being used for maritime radar
reconnaissance (MRR). It checked
the FIPZ for shipping, particularly
possible intruders amongst the
numerous fishing vessels — mainly
Polish and Japanese — working
the South Atlantic for the plentiful
shoals of fish. We indulged in the
odd flypast for our naval colleagues
when we came across them
patrolling the zone.
An occasional extra responsibility
involved the monthly mail drop
to the Royal Marines’ detachment
at Grytviken on the spectacular
island of South Georgia, about three
hours’ flying east-south-east of
Stanley. Having done the mandatory
observation of a Georgia run with
another crew in perfect weather
the previous month, my crew’s
first flight to the edge of Antarctica
met with overcast grey skies. It
was a shame for our passenger,
Lyneham’s station commander Gp
Capt (later AVM) Clive Evans, who
was visiting Hercdet to obtain firsthand knowledge of our operations.
Despite the weather, the supply and
mail drop into the rather confined
waters of Cumberland East Bay
was successful. The marines’ boat
crew quickly retrieved all the
floating harness packs, which had
to be dropped singly because of the
limited space. There was a 1,100ft
hill just off our right wingtip on
the run-in at 250ft, and mountains
and glaciers in the murk including
Mount Paget, the highest peak on
South Georgia. An MRR sweep
around the islands preceded our
return to Stanley, landing in a
snowstorm.
Our second Georgia run was even
more challenging, with a bank of sea
fog 1,500-2,000ft-thick all around
the north coast, but fortunately not
in the bay. This necessitated running
in above the fog, descending over
our run-in point — a large rock just
visible at the edge of the fog-bank
— and dropping a single pack.

LEFT:
A Phantom FGR2
from No 29
Squadron’s initial
Phandet detachment
taking fuel from a
Hercules in October
1982. VIA RICK HARLAND
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ABOVE:
No 1312 Flight
was established to
formalise the ‘Herc’
presence in the
Falklands. This C1K,
XV213, is refuelling
two No 1435 Flight
Phantoms in early
1991. ADRIAN M. BALCH
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Climbing figure-of-eight patterns
took us over the fog and the rock to
descend for four more runs. The fog
drifted into the bay across our runin to the final drop.
Day-to-day operations involved
either MRR, or tanking in support
of the Harriers and Phantoms, with
one crew on a 24-hour stint of quick
reaction alert. The jets were not
normally launched unless a tanker
was airborne, but on a QRA call-out
the Phantoms went first with the
‘Herc’ in hot pursuit. Crews would
follow a duty cycle of three weeks
on, 36 hours off. The tankers would
routinely take off ‘overweight’ to
MOS at 165,000lb, 10,000lb above
the normal maximum, sometimes
twice a day, which used up their
fatigue life at a prodigious rate.
Unlike the air-bridge tanking sorties,
on which we had to go onto oxygen
and depressurise at around 20,000ft
— often accompanied by exploding
Pot Noodle and crisp packets — we
would remain unpressurised as
tanking was usually carried out well
below 8,000ft. The Harrier pilots
preferred to tank above 5,000ft,
having only one engine, but the
Phantom crews were happy to
take fuel at any level, even in one
instance ‘prodding’ at 250ft.

Flying was largely unrestricted,
other than the few danger areas
and, at certain times of the year, the
lambing and wildlife breeding sites.
These were notified (with reference
to notams — notices to airmen)
by ‘sheeptams’ and ‘penguintams’.
We also took part in occasional air
defence exercises, or ‘adexes’, once
acting as a low-level enemy bomber
attacking the navy’s flotilla leader,

“

The period on
the tanker gave me
my most enjoyable
flying

”

the RN’s only Type 82 destroyer,
HMS Bristol. We were impressed
by her excellent acceleration and
manoeuvrability, bestowed on her,
we were told during a visit to the
ship in Stanley harbour, by her pairs
of marine Olympus and Tyne gas
turbines.
On 20 August 1983, the three
units at RAF Stanley were given
formal identities, the former No

29 Squadron Phantoms becoming
a resurrected No 23 Squadron,
and the two numerically smaller
detachments, Hardet and Hercdet,
Nos 1453 and 1312 Flights
respectively. These identities
were carried on when fixed-wing
operations moved to the new
airfield at RAF Mount Pleasant,
built in 1985. My crew had a look
into the future with a rather unusual
task during mid-September 1983;
we were given the location and
alignment of the planned runway,
and were asked to fly a simulated
approach to see if the existing
Stanley radar could ‘see’ the aircraft
down to low level. We could thus
claim to be the first crew to fly an
approach to Mount Pleasant, even
though the airfield itself didn’t yet
exist!
In October, my crew’s four-month
stint in Stanley came to an end,
and with it my association with
the Hercules tanker. I valued all
my time on the Hercules — about
half of my air force career of more
than 25 years — but the period I
spent on the tanker, especially the
Falklands detachment, gave me the
most challenging, satisfying and
ultimately enjoyable flying I
ever did.
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A classic early Sea Harrier FRS1: XZ454 of 800
Naval Air Squadron. CHRIS SANDHAM-BAILEY

One of the last 801 Naval Air Squadron
Sea Harrier FA2s, captured shortly before
retirement in March 2006. JAMIE HUNTER
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W

hen the embarked
squadrons launched
their Buccaneer S2s
and Phantom FG1s
for the ﬁnal time from HMS Ark
Royal (R09) on 27 November
1978, this was widely seen as
marking the end of ﬁxed-wing
ﬂying from aircraft carriers in the
Royal Navy. True, three ‘throughdeck cruisers’ of the Invincible
class had been ordered, but
these were to be 20,000-tonne
vessels with a ﬂight deck too
short, at 560ft (170m), to operate
anything but helicopters, and
were intended primarily for the
anti-submarine role.
Yet as long ago as 1963 a
Hawker P1127 had been ﬂown
from Ark Royal. Over a ﬁve-day
period from 7 February that
year, Hawker’s Bill Bedford
and Hugh Merewether made a
series of ﬂights that revealed no
problems in operating the V/
STOL (vertical/short take-oﬀ and

The aircraft that heralded a revolution
in Royal Navy shipborne aviation

landing) jet from a carrier deck.
Hawker Siddeley recorded the
results as “most encouraging”,
but the Royal Navy remained
unconvinced.
Trials were conducted in June
1966 by Kestrel XP984 from
the commando carrier HMS

“

deemed a great success, proving
an RAF Harrier squadron could
ﬂy from any suitable ‘ﬂattop’ and provide air support
for amphibious operations.
This outcome may well have
concentrated minds in the Royal
Navy hierarchy.

The navy was persuaded that the
Harrier was the way forward
Bulwark, followed by another
campaign in September 1969
with Harrier GR1 XV758, which
carried underwing armament.
Harrier GR1s of No 1 Squadron
undertook two further series
of operational trials from 4-8
and 11-19 May 1971 aboard
Ark Royal, these involving four
pilots and two aircraft. They were

”

First discussions of a sea-going
version of the Harrier were in
1969, the proposal being to adapt
it to meet the navy’s requirement
for a multi-role ﬁghter capable
of defending the ﬂeet against
air attack as well as undertaking
ground attack missions. Hawker
Siddeley at Kingston upon
Thames conducted a study into

the work required to produce
a suitable ‘minimum-change’
aircraft, and a formal naval
staﬀ target was subsequently
issued. In parallel, design of
the new through-deck cruisers
continued, their layout now
having an unobstructed ﬂight
deck running almost the length
of the ship. After seven years
of work by naval architects,
the ﬁrst example was ordered
from Vickers (Shipbuilding)
of Barrow-in-Furness on 17
April 1973. This would be HMS
Invincible, the ﬁrst of a class of
three ships, aircraft carriers in all
but name. Meanwhile, the Royal
Navy had become persuaded
that a navalised Harrier —
referred to as the Maritime
Harrier — was the way forward
and would continue the Fleet
Air Arm’s tradition of operating
ﬁxed-wing aircraft.
Approval for an initial batch
of 24 Sea Harriers for the Royal
The late John Farley demonstrates
a ski-jump take-oﬀ from the ramp
specially erected at Farnborough
for the 1978 SBAC show, using the
very ﬁrst Sea Harrier FRS1, XZ450.
BAE SYSTEMS

February 1963, and Hawker
P1127 XP831 swings a lamp over
the future by operating from
HMS Ark Royal. BAE SYSTEMS

In Service

Finished in yellow primer,
XZ450 makes the Sea Harrier
FRS1’s maiden flight from
Dunsfold on 20 August 1978,
John Farley at the controls.

Technical Details

BAE SYSTEMS

Insights
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Navy was announced in May
1975. The Sea Harrier was
designed to incorporate the
absolute minimum of changes
over the RAF’s Harrier GR3, to
keep costs within bounds. Even
so, the new variant — designated
FRS1 for ﬁghter, reconnaissance
and (nuclear) strike — would
ﬁrst and foremost be a ﬁghter.
Its primary role would be the
defence of the ﬂeet against
long-range maritime aircraft,
with anti-shipping, ground
attack, strike and reconnaissance
being secondary. To meet the
requirement, the Ferranti Blue
Fox radar was selected, this
being derived from the Sea Spray
already installed in the navy’s
Lynx helicopters.
The Sea Harrier’s most obvious
distinguishing features were
the higher ‘ﬁghter-type’ bubble
cockpit canopy and the pointed
radome. Internally, a major
eﬀort was made to improve
corrosion protection throughout
the airframe and engine, with
most magnesium components
removed and replaced by
aluminium alloys.
Sea Harrier production
was, like that of the Harrier,
undertaken at Hawker Siddeley’s
— British Aerospace’s from 29
April 1977 — plants at Kingston
and Brough, with ﬂight-testing
taking place at the company’s
airﬁeld at Dunsfold. By 1978, the
navy’s order had been increased
to 34 examples: a development
batch of three pre-production
aircraft (serials XZ438-440) and
31 production aircraft (XZ450XZ460, XZ491-500, ZA174-177
and ZA190-195). The noncontiguous serials were the
result of the continuing use of
‘black-out blocks’, serials not to
be allocated — the idea being,
unbelievably, to confuse our
enemies as to the number of
airframes built.
The maiden ﬂight by a Sea
Harrier was by XZ450, the
ﬁrst production aircraft, from
Dunsfold on 20 August 1978.
John Farley was in the cockpit
and made several short and
vertical take-oﬀs, hovers,
transitions and both vertical
and conventional landings in a
35-minute ﬂight he described
as “uneventful”. The aircraft
was, at the time, still mainly in
yellow primer and carried no

A ceremony was held at Dunsfold on
28 June 1979 to mark the hand-over of
the first Sea Harrier FRS1 to the Royal
Navy. Here, XZ451 is being towed out
of the hangar. DENIS J. CALVERT
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The first of the three pre-production
FRS1s — though, of course, not the first
example to fly — was XZ438, which
engaged in trials with the BAe Sea
Eagle anti-shipping missile. BAE SYSTEMS

markings other than the serial
in black.
Progress with XZ450’s test
programme was rapid. Just
14 days after its first flight, it
was displayed to the public
at that year’s SBAC show
at Farnborough from 3-10

September, operating from a
temporary ski-jump constructed
there. By this time, it had been
painted in what was intended as
the type’s standard Royal Navy
scheme of gloss extra dark sea
grey upper surfaces with white
undersides.

Development flying
proceeded well, and the handover of the first example to the
navy was marked by a ceremony
at Dunsfold on 18 June 1979.
The aircraft involved was XZ451,
although XZ450, still marked
with its Paris show number

‘241’ from its appearance at
the Le Bourget Salon earlier
that month, was also on show.
Speaking at the ceremony, First
Sea Lord Sir Terence Lewin
proclaimed that the delivery
of XZ451 marked “a new era
for carrier-borne aviation
throughout the world.”
By this time, a programme of
deck landings was already well
under way, BAe’s Mike Snelling
having made the first aboard
HMS Hermes on 13 November
1978 when the carrier was off
the east coast of Scotland. He
flew XZ450 direct from RNAS
Yeovilton to the ship, and
achieved 10 sorties over the
course of five days of trials.
On only one day was flying
interrupted by weather, and that
by a force 12 gale.
The production line at
Kingston had a monthly capacity
of up to five Harriers of all types.
By mid-1979, five Sea Harrier
FRS1s had flown and had joined
the test programme, and one
or two new airframes were
coming off the line each month.
Squadron service was just
around the corner. As, indeed,
was the Falklands War.

DATAFILE

THE SKI-JUMP
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A

longside all the effort being
expended both on the design of
the through-deck cruisers and on
the Sea Harrier, another line of
development was taking place that would
have a huge impact on the effectiveness of
the Harrier at sea. In 1973, Royal Navy
engineer Lt Cdr Doug Taylor came up with a
novel idea for launching a Harrier from a
carrier deck. This would involve the aircraft
accelerating along a level flight deck with
its engine nozzles pointing aft, then
entering a curved ramp and rotating its
nozzles partially downwards to leave the
ramp in a semi-ballistic trajectory. At this
point, the aircraft would be flying with a
combination of wing-borne lift and engine
thrust. This would become known as the
‘ski-jump’.
By 1976, it had gained the support of
Hawker Siddeley, and John Fozard —
chief designer of the Harrier from 1965-78
— became convinced it would significantly
improve the Sea Harrier’s performance. A
prototype ski-jump was constructed at RAE
Bedford with its exit angle initially set at 6°,

and flight trials started in August 1977.
Testing showed that the ski-jump did
everything promised for it; it allowed the
aircraft to take off at considerably heavier
all-up weights, it reduced the run required
for take-off, and it improved safety in the
case of engine failure at a critical point.
Chief test pilot John Farley memorably
referred to the ski-jump as, “the best
example of a total win-win aviation idea that
I have ever come across.”

HMS Invincible was already under
construction, and its design featured a twin
Sea Dart missile launcher near the bows.
While the navy wanted a ski-jump to be
incorporated at this late stage of build, its
ramp angle could not be greater than 7°, so
as not to interfere with the firing arc of the
Sea Dart launcher. Tests suggested 12° was
the optimum, and all three ships eventually
incorporated a ramp with this angle, with
the Sea Dart installation later removed.
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‘Minimum change’ was the philosophy behind
turning the Harrier into the Sea Harrier
Development

Pre-production FRS1 XZ438
undergoes final assembly.
BAE SYSTEMS
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wing as “the biggest engine
access panel in the world.”
The FRS1’s radar was a
Ferranti Blue Fox, an I-band
pulse-modulated radar capable

of both air-to-air and air-tosurface operation, with a radome
that could be folded back to
reduce the aircraft’s length on a
carrier deck lift or on the hangar

DATAFILE
SPECIFICATIONS: SEA HARRIER FRS1
POWERPLANT
One Rolls-Royce Pegasus Mk104 vectored-thrust turbofan, 16,750lb
thrust (max take-oﬀ ) or 21,500lb (short lift wet — with water injection)
DIMENSIONS
Span:
Length:
Height:

25ft 3in (7.70m)
47ft 7in (14.50m) overall, 42 ft 3in (12.88m) with
radome folded
12ft 2in (3.71m)

WEIGHTS
Empty:
Fully loaded:

14,600lb (6,620kg)
26,200lb (11,900kg)

PERFORMANCE
Maximum speed:
Range:
Service ceiling:

635kt (1,180km/h) at sea level
Combat radius with 3,000lb stores and short takeoﬀ 250nm (465km)
51,000ft (15,550m)

ARMAMENT
Two (later four) AIM-9G or AIM-9L Sidewinder AAMs; two 30mm Aden
cannon (podded); two Sea Eagle anti-shipping missiles; 1,000lb free-fall/
retard bombs, BL755 cluster bombs, Royal Navy 2in rocket pods

deck. The radar interfaced with
the Smiths Industries headup display and its associated
weapons aiming computer. The
Sea Harrier’s cockpit ﬂoor was
raised by 11in, giving the pilot
much improved vision to the
side and rear over the air intakes,
and providing extra space for
equipment. A Martin-Baker
Mk10H rocket-assisted ejection
seat oﬀered ‘zero-zero’ capability
(safe ejection at zero forward
speed and zero altitude), with
the canopy fragmenting using
miniature detonating cord as part
of the ejection sequence. There
was no inertial navigation system,
as this would need to be precisely
aligned on deck before each
mission, something impractical
on a moving carrier deck.
Instead, a twin-gyro platform was
ﬁtted, interfacing with a Decca 72
Doppler radar as the basis of the
navigation system.
Power for the FRS1 was from
a single Rolls-Royce Pegasus
turbofan with rotating nozzles
to provide thrust-vectoring. A
speciﬁc mark of Pegasus, the
Mk104, was developed for the
variant. Based on the GR3’s
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n pure airframe terms, the
Sea Harrier FRS1 closely
resembled the Harrier GR3
from which it was developed.
The Rolls-Royce Pegasus
turbofan that powered all
Harrier variants was installed
at the centre of the fuselage
for centre of gravity/centre of
thrust reasons, with four rotating
exhaust nozzles emitting ‘cold’
(fan bypass) air from the front
pair and hot exhaust gases from
the rear pair. Because of the
engine’s size and the method of
its installation, the designers had
no option but to accept the need
to remove the aircraft’s wing in
order to take the engine out. This
was seen as a backward — but
inevitable — step in the Harrier’s
design. An engine change that
might be seen as onerous for
the RAF when carried out in a
hangar, or even in a forest in
West Germany, was yet more
challenging in the restricted
space of the hangar deck of
an Invincible class carrier and
involved heavy jacking and
trestle equipment. Hawker
Siddeley engineers, tongue in
cheek, referred to the Harrier’s

DATABASE BAe SEA HARRIER
FA2

Contrasting cockpits: analogue dials abound in an early FRS1 (left), while the FA2 featured dual multi-purpose
displays. BAE SYSTEMS

Mk103 and similarly rated at
21,500lb thrust, it made use
of aluminium alloys in the fan
and casing and included other
corrosion-proofing measures to
allow regular operation from a
carrier deck.
A feature shared by all
variants of the Harrier was
that the aircraft hovered with
a 9° nose-up attitude. The four
exhaust nozzles rotated through
98.5° from fully aft to a position
slightly forward of the vertical.

DATAFILE

Thus, when in the hover, the
nozzle setting was 81°.
Four underwing stations
were provided, plus a centreline
station and two under-fuselage
30mm Aden gun pods. AIM-9
Sidewinder infra-red air-to-air
missiles could be carried on
the outer pylons; initially the
missile was the AIM-9G, but
the far more lethal AIM-9L was
supplied from USAF stocks and
became the air-to-air weapon
of choice by late spring 1982.

Originally, just one Sidewinder
went on each pylon, but a twinSidewinder rail became available
on the squadrons from August
1982 — an upgrade developed
during the Falklands War.
Bombs — free-fall, retarded or
cluster — were carried on any of
the five stations, while the BAe
Sea Eagle air-to-surface antishipping missile was developed
from 1976. For the strike role, the
inboard pylon was wired for the
WE177A 600lb nuclear bomb.

The powerplant developed
for the upgraded FA2 was the
Pegasus Mk106, a navalised
equivalent of the Harrier GR7’s
Mk105 rated at 21,750lb thrust.
In fact, the final batch of FRS1s
received the Pegasus Mk106
when built and the question of
engine — Mk104 or 106 — was
not airframe mark-specific.
Viewed from the outside, the
FA2 is a somewhat larger aircraft,
with a new and more bulbous
nose radome, and a lengthened
rear fuselage (with a 35cm plug)
to increase internal space for
avionics and to balance the
additional weight forward. It had
recontoured wing leading edges
and a different arrangement
of vortex generators and wing
fences. It was intended to add
extended wingtips although, in
the event, these were not fitted to
production aircraft. The underfuselage Aden gun pods could
be replaced by two new pylons
designed to mount the AIM-120
AMRAAM (Advanced MediumRange Air-to-Air Missile). Frazer
Nash Common Rail launchers on
the outboard pylons allowed the
carriage of AIM-9s or AIM-120s.
Internally, the cockpit layout was
revamped with the integration
of dual multi-purpose displays,
and hands on throttle and stick
(HOTAS) controls.

SEA HARRIER PRODUCTION

FRS1 PRODUCTION
Development batch (DB) aircraft (3)

XZ438-440

First production batch (21)

XZ450-460, XZ491-500

Second production batch (10)

ZA174-177, ZA190-195

Third production batch (14)

ZD578-582, ZD607-615

Fourth production batch (9)

ZE690-698

Total: 57
FA2 PRODUCTION AND REBUILDS
New-build production aircraft (18)

ZH796-813

Development batch (DB) aircraft,
both conversions from FRS1 (2)

ZA195 (DB1), XZ439 (DB2)

Conversions (33)

XZ440, XZ455, XZ457, XZ459,
XZ492, XZ494, XZ495, XZ497,
XZ499, ZA175, ZA176, ZD578,
ZD579, ZD580, ZD581, ZD582,
ZD607, ZD608, ZD610, ZD611,
ZD612, ZD613, ZD614, ZD615,
ZE690, ZE691, ZE692, ZE693,
ZE694, ZE695, ZE696, ZE697,
ZE698

Total (including rebuilds): 53
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The thrust-vectoring exhaust nozzles of an FA2 in the fully aft position.
JAMIE HUNTER
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The aircraft that defined an era of front-line Fleet
Air Arm operations — not least in the Falklands
Early carrier training involving FRS1s
XZ455 of 899 NAS and, behind,
XZ458 from 800 NAS. KEY COLLECTION

T

o ensure a rapid buildup of experience of
operating each major
new aircraft type, the
Royal Navy has traditionally
formed an Intensive Flying
Trials Unit (IFTU), designated
700 Naval Air Squadron with
a letter suﬃx. In the case of
the Sea Harrier, this was 700A
NAS, which commissioned at
Yeovilton on 26 June 1979 under
the command of Lt Cdr Nigel
‘Sharkey’ Ward. Its ﬁrst aircraft,
XZ451, was delivered from
Dunsfold two days earlier. The
signiﬁcance of the ‘A’ suﬃx to the
squadron number is oft debated;
the navy may already have been
through the alphabet from A to
Z, or it could be an example of
naval humour — L for Lynx, P for
Phantom and A for ’arrier.
During the unit’s nine months
of existence, it ﬂew its six Sea
Harriers hard, the aim being
to get to know every aspect of
the aircraft and to take it to the
outer limits of its operational
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envelope. A detachment of
three FRS1s was made to RAF
Alconbury, home of the US Air
Force’s 527th Tactical Fighter
Training Aggressor Squadron
ﬂying the Northrop F-5E Tiger
Aircraft from 700A NAS, the
Sea Harrier Intensive Flying
Trials Unit, aboard HMS Hermes
during 1979. VIA PHILIP JARRETT

II and crewed by hardened
combat veterans. Despite the
Sea Harrier being a new type
and just having entered service,
the results achieved in air-toair combat with the F-5E were

highly impressive: 26 kills ‘for’
and 10 ‘against’.
Its task completed, 700A
disbanded on 31 March 1980
and immediately re-formed at
Yeovilton as 899 NAS, the shorebased Sea Harrier headquarters
squadron. 700A’s tail marking,
featuring a white bird (a marsh
harrier) in a large red A, was
painted out and in its place
came the ‘ﬂying ﬁst’ emblem
of 899. Also on 31 March and at
Yeovilton, 800 NAS re-formed
as the navy’s ﬁrst front-line Sea
Harrier squadron under Lt Cdr
Tim Gedge.
At this time, the navy had
three Invincible class carriers
on order with the intention to
form three front-line Sea Harrier
squadrons as 800, 801 and 802
NAS. Each would have an initial
complement of ﬁve aircraft, the
squadron embarking alongside a
larger number of anti-submarine
Sea King helicopters to form
the carrier’s air group. 800 NAS
was initially allocated to HMS
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Invincible, which was into its
work-up period. The first Sea
Harrier operations from its flight
deck were on 20 May 1980, when
Lt Cdr Robin Kent of 800 NAS
landed and took off vertically.
On 11 July 1980, Invincible was
commissioned
at Portsmouth.
Sea trials
continued
through the
summer, but
the first skijump launch
did not take
place until 30
October 1980,
the aircraft
XZ439, its
pilot Lt Cdr
David Poole. The carrier was
in the Western Approaches
and was undertaking six weeks
of Sea Harrier and Sea King
all-weather operations. The Sea
Harrier acquitted itself well,
although one 800 NAS aircraft,
XZ454, crashed into the sea 30

“

miles off the Cornish coast on 1
December 1980 during a press
demonstration, fortunately
without loss of life. This was the
first loss of a Sea Harrier.
801 NAS formed at Yeovilton
as the second front-line Sea
Harrier
squadron on
28 January
1981, its first
‘boss’ being
Lt Cdr Ward.
Invincible put
to sea on 21
May 1981 and
embarked
801 NAS, its
‘permanent’
Sea Harrier
squadron.
When the carrier returned to
Portsmouth on 9 June, the sea
training was complete and
Invincible and its air group were
fully operational. At Yeovilton,
a ski-jump for training and
qualification was built by BAe
and inaugurated on 28 January

The embarked
Sea Harrier units
were augmented
in aircraft and
personnel
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The scene from HMS Hermes on 5 April 1982 as,
with Sea Harriers and Sea King HAS2s embarked,
the flagship of the task force passes Portsmouth’s
Round Tower bound for the Falklands. ALAMY

”
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In Service

HMS Invincible on trials in the
south-western approaches
on 1 June 1981, with two Sea
Harrier FRS1s from 801 NAS,
XZ493 and XZ491, parked
at the rear of the flight deck.

On 19 March 1982, the flag
of Argentina was raised over
South Georgia in what is now
recognised as the first act in the
Falklands War. Argentina had
long disputed British sovereignty
over the Falkland Islands — a
British overseas territory — and
the recently installed military
government decided to launch
a full-scale invasion, believing
that Britain could not, and would
not, defend the Falklands over so
long a distance (7,000nm). On 2
April 1982, the handful of British
troops on the islands and the
small Falkland Islands Defence
Force were unable to fend off
the major Argentine amphibious
landing. They resisted valiantly,
but their surrender was
inevitable.
Back in the UK, on 2 April
the two front-line Sea Harrier

Technical Details

To the South Atlantic

squadrons, 800 and 801 NAS,
were put on stand-by to deploy
to the South Atlantic aboard
Hermes and Invincible. Royal
Navy personnel were then swung
into action when Prime Minister
Margaret Thatcher announced
on 3 April that a task force
would sail just two days later,
heading for the South Atlantic
and charged with retaking the
Falklands. This was Operation
‘Corporate’.
Central to the task force were
the two carriers Hermes and
Invincible, each with its Sea
Harrier squadron embarked.
On Sunday 4 April, Sea Harriers
landed aboard both while still
tied up alongside at Portsmouth.
At 10.15hrs on 5 April, Invincible
left Portsmouth to a huge public
send-off, and headed into
the English Channel. Hermes
followed 30 minutes later.
The two embarked Sea Harrier
units had been augmented both
in aircraft and personnel. To add
to its regular complement of five
aeroplanes, 800 NAS on Hermes
had gained three FRS1s from 899
NAS, two further examples from
storage and XZ450, the Sea Eagle
development aircraft. A final
aircraft, ex-899 NAS machine
XZ455, joined the ship on 5
April at sea, this bringing 800’s
wartime complement to 12 Sea
Harriers. Aboard Invincible, 801’s
inventory had been increased to
eight by the addition of four jets
from 899 NAS.
In air-to-air training
engagements, the white
undersides of the Sea Harrier

Development

1981, its initial use being by 801’s
XZ493. 800 NAS, meanwhile,
would be allocated to HMS
Hermes from June 1981, the
carrier having had a major refit
that involved the fitting of a 12°
ski-jump.
This early service period
marked the most colourful
time for Sea Harriers. Aircraft
were painted gloss extra-dark
sea grey (EDSG) on the upper
surfaces and gloss white on the
undersides, with red/white/blue
type D roundels and full-colour
squadron markings on the fin
and rudder. These, though,
would soon disappear.

DATABASE BAe SEA HARRIER
had proved all too easy to pick
up in the air. As a result, from 10
April it was decided to repaint
the aircraft’s undersides in
EDSG, to overpaint blue the
white in the roundels and to
remove all squadron markings.
801’s Sea Harriers including
the ‘new’ additions were
coded within the squadron’s
normal code range, 001 to 009.
Meanwhile, 800 adopted a twodigit code sequence, less logical
and spanning 12 to 93.
The Sea Harrier’s primary
air-to-air armament was a pair
of AIM-9G Sidewinder missiles.
The later AIM-9L, which had an
improved seeker head and better
agility than the earlier mark as
well as the capability to engage
a target head-on, had been
ordered for the Royal Navy, but
deliveries were still some way
off. As a result, an urgent request

A pre-brief for 801 NAS’s Sea Harrier pilots en route to the South Atlantic
in HMS Invincible. Squadron CO Lt Cdr ‘Sharkey’ Ward is at front left. ALAMY

was made to the US government
to speed delivery of a batch of
‘Nine Limas’.
By 16 April, the task force had
reached Ascension Island, which
had the closest ‘friendly’ airfield

DATAFILE

to the Falklands. There the ships
anchored off the coast. This was
3,700nm from the UK, but still
3,250nm from the Falklands.
While stores were transferred to
the carriers, training sorties were

A formation photo sortie was
mounted by 809 NAS’s newly
delivered Sea Harriers as a ‘show
of strength’ before they left to
join the task force. BAE SYSTEMS

FORMING ANOTHER SQUADRON

A

s of 2 April 1982, Sea Harrier pilot
training on 899 NAS at Yeovilton had
been halted, and all its Sea Harriers and
most of its personnel allocated to 800
and 801. The attrition rate of Sea Harriers once
engaged in combat in the South Atlantic was
expected to be high. As a result, a third front-line
FRS1 squadron was commissioned at Yeovilton on
8 April as 809 NAS. Its commanding officer was Lt
Cdr Tim Gedge, the former ‘boss’ of 800, and the
plan was to gather together as many available Sea
Harriers as possible from storage at the
maintenance unit at RAF St Athan, the final two
899 NAS aircraft and new airframes as they came
off the BAe production line at Kingston. While it
was hoped to find 10 aircraft in this manner, the
final result was just eight. 809 started its
operational work-up on 12 April, its pilots having
been drawn from those on overseas postings with
the USAF and Royal Australian Air Force, from staff
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jobs and even from the Sea Harrier simulator at
Yeovilton. Six of 809’s aircraft took off from
Yeovilton on 30 April, bound for Ascension Island
and refuelled by RAF Victor K2 tankers. Two more
followed the next day.
From Ascension, the eight aircraft were loaded
aboard the container ship Atlantic Conveyor with
a deck cargo that also included RAF Harrier GR3s
and Wessex and Chinook helicopters. Six Sea
Harriers were cocooned to protect them from
saltwater corrosion, while the other two were kept
available for use, with one or the other maintaining
a permanent ‘anti-shadowing’ deck alert, fuelled,
Sidewinder-armed and ready to perform a vertical
launch if needed. When the ship was within range
of the navy’s carriers, four Sea Harriers flew to
Hermes on 18 May and four to Invincible the
following day. Once aboard, 809’s aircraft,
groundcrew and pilots were integrated with 800
and 801.

flown, including ‘air attacks’
from Hermes’ Sea Harriers
against Invincible. Then, on 17
April, the task force set sail for
the Falklands.
800 NAS held a permanent
deck alert with two Sidewinderequipped Sea Harriers from 20
April as the task force neared
the Falklands. On 21 April, Lt
Simon Hargreaves of 800 NAS in
XZ460 intercepted an Argentine
Air Force Boeing 707 on a longrange reconnaissance mission.
Similar missions against the 707s
involved in Argentina’s search
for the task force were flown on
numerous occasions until 25
April (see pages 42-46).
A ‘total exclusion zone’ around
the Falklands was imposed by
Britain on 30 April. On 1 May,
and with the two aircraft carriers
by now nearing the islands,
800 NAS launched an attack on
Argentine-occupied airfields in
the Falklands. 801’s Sea Harriers
were already airborne from
Invincible to provide a combat
air patrol (CAP) of at least four
aircraft. This marked the start
of the ‘live’ air action of the
Falklands War.
The task force had sailed
from the UK with stocks of live
AIM-9Gs, just 11 live AIM-9Ls
and a few AIM-9L training
rounds. The UK’s request to the
US government for AIM-9Ls
was answered by the diversion
of planned US Air Forces in
Europe deliveries, which were
air-dropped by RAF Hercules
to Hermes while the carrier was
anchored off Ascension Island.
By 21 April, the Sea Harriers
in both air groups were using
AIM-9Ls.
Together, the Sea Harrier FRS1
and the AIM-9L would prove a
formidable combination. It is
unarguable that, without the Sea
Harrier, the British government
would not have been able to
send its task force to the South
Atlantic. It is equally clear that
the Sea Harrier’s effectiveness
and lethality in the air defence
role was significantly enhanced
by the AIM-9L’s ‘all-aspect’
capability.

Falklands combats
The Falklands War was surely the
Sea Harrier’s finest hour, when
the aircraft suddenly became
well-known and demonstrated
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Groundcrew tend to an 800 NAS jet on
the deck of Hermes after the first raid
on the Falklands, on 1 May 1982. ALAMY
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its near-invincibility in air-toair combat. The Royal Navy’s
front-line Sea Harrier force was
small but, in the two years since
800 and 801 NAS had formed,
had flown dissimilar air combat
(DACT) with the best of NATO’s
fighters and had worked up to
full readiness. While the pilots
were confident they could more
than hold their own against
Argentine air opposition, they
were aware that the Sea Harrier
force was small and that attrition
would inevitably take its toll. Up
until this time, too many ‘experts’
considered the Sea Harrier as
little more than an airshow
performer and gave it no chance
against an Argentine fighter force
that included supersonic Mirage
IIIEAs.
The second adversary was to
be the weather encountered in
the South Atlantic. The carriers’
flight decks were often to be
found moving up and down
through 30ft, while the cloudbase
frequently descended to 200ft or
lower and seasonal fog to flight
deck level was an ever-present
threat. These were conditions
that would have precluded the
operation of conventional fixedwing aircraft from a catapultequipped flight deck.
Once approaching the
Falkland Islands, the task force’s
outer layer of defence was
provided by the Sea Harriers.
The small number of aircraft
available, though, made
impossible the provision of a full
CAP over an extended period. By
30 April, any possibility of finding
a peaceful solution to the conflict
had evaporated, and on 1 May
the task force was ready to show
its hand.
Sea Harriers of 800 NAS from
Hermes made attacks against the
airfields at Port Stanley, with nine
aircraft, and Goose Green, with
three, using BL755 cluster bomb
units and 1,000lb bombs in toss
and low-level lay-down attacks.
Having landed safely back on
Hermes, they refuelled, rearmed
with AIM-9Ls and launched to
provide a CAP to defend the
task force from possible enemy
air attack following the ‘Black
Buck 1’ raid on the Port Stanley
runway by Vulcan B2 XM607.
Two 801 NAS Sea Harriers
engaged a force of Argentine
Mirage IIIEAs from Grupo 8, but
no losses resulted on either

In typically heavy seas, 800 NAS’s XZ457 recovers
to Hermes following its 1 May 1982 sortie to Goose
Green in the hands of Lt Andy McHarg. ALAMY

Lt Charlie Cantan of 801 NAS flies
XZ493 over Port Stanley in the wake
of the 14 June ceasefire. ALAMY
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FALKLANDS SEA HARRIER STATISTICS
Number deployed to
South Atlantic

28 (12 aboard Hermes, eight aboard
Invincible, eight flown to Ascension Island,
then on Atlantic Conveyor)

Confirmed kills

20 (16 by AIM-9, four by 30mm Aden cannon)

Probable kills

Three (one by AIM-9, two by 30mm Aden
cannon)

Losses to all causes

Six (two to ground defences — XZ450,
XZ456; one slid off deck of Invincible —
ZA174; one hit sea/exploded after night
launch from Hermes — ZA192; two failed to
return, believed collided or flew into sea —
XZ452, XZ453)

Sorties flown within TEZ

1,650

CAP sorties

More than 1,100

side. The Mirages had 375-gallon
drop tanks but, so far from their
home base, could stay in the
operating area for no more than
12 minutes at high level or five
minutes at low level.
Later that same day, the
Argentineans launched
concerted attacks on the ships of
the task force using Canberras,
A-4 Skyhawks and Daggers, with
Mirage IIIEAs flying top cover.
Intercepted by Sea Harriers of
801 NAS on CAP, one Mirage was
destroyed by a Sidewinder fired
from Flt Lt Paul Barton’s XZ452,
while another was seriously
damaged by a Sidewinder from
Lt Steve Thomas’s XZ453. This
second Mirage was forced to
attempt an emergency landing
at Port Stanley but was then shot
down by ‘friendly’ (Argentinean)
anti-aircraft fire. Later in the day,
a Dagger and a Canberra were
also destroyed, the first by Flt Lt
Bertie Penfold of 800 NAS and
the second by Lt Al Curtis of 801
NAS, both using Sidewinders.
The first day of ‘real’ combat
had gone better than the British
could have hoped. The CAP had
successfully protected the task
force and no attacking aircraft
had got closer to Invincible than
70nm. No Sea Harriers had
been lost, and while Flt Lt David
Morgan’s ZA192 had a large
hole blown in its fin by a 20mm
HE round, the damage was
soon repaired. The Sea Harrier
with the AIM-9L had proved its
capability and struck fear into
the Argentinean pilots, who
were disadvantaged by having
to operate at great range from
their home bases. This was partly
responsible for removing any

84 www.Key.Aero

hope the Argentine Air Force
might have had of establishing
air superiority over the
Falklands.
FRS1 XZ450 was lost on 4 May
when the aircraft, engaged on
a cluster bomb attack against
Goose Green airfield, was hit
by anti-aircraft fire from an
Argentine Oerlikon. It crashed
near the airfield and its pilot,
Lt Nick Taylor of 800 NAS, was
sadly killed. The
Argentineans
got to examine
the wreckage
of the aircraft,
the example
which had
been engaged,
prior to the
war, in trials of
the Sea Eagle
anti-shipping
missile.
Discovering the
equipment fitted in the cockpit
of XZ450 led them to conclude,
erroneously, that all FRS1s were
Sea Eagle-capable.
The six weeks of the Falklands
War proved beyond doubt
the validity of the Sea Harrier
concept. A small force, 28 in
total, of Sea Harrier FRS1s,
backed up by 10 RAF Harrier
GR3s of No 1 Squadron —
originally intended as attrition

“

replacements for the navy’s
Sea Harrier fleet, but which
eventually took over much of the
air-to-ground tasking and made
a most valuable contribution
to the British air war — had
prevailed over a numerically
superior Argentinean force of
conventional fixed-wing aircraft.
In the face of some atrocious
weather and challenging sea
states, the Sea Harriers operated
effectively and demonstrated
high availability, despite
cramped conditions on board the
two carriers. 801 NAS claimed
99 per cent availability of its fleet
of Sea Harriers throughout the
conflict phase of the campaign,
during which it flew around
600 sorties. Aboard Hermes, a
fixed-wing air group of more
than 20 Sea Harriers and RAF
Harrier GR3s was maintained by
Royal Navy and RAF personnel,
with the ship ‘closed down’
on a war footing. Despite the
worries previously expressed
by cynics, no Sea Harrier (or
Harrier) was lost due to hits in
its V/STOL system — the engine
exhaust nozzles and reaction
control system
— and the
aircraft proved
adaptable to
rapid battle
damage repair.
The final
surrender of
Argentinean
forces in the
Falklands on 14
June allowed
Sea Harriers
to be brought
ashore to operate from Stanley
airfield. They did, however,
continue to mount an air defence
alert to counter any possible
post-surrender aggression.
A 28-aircraft flypast over the
Falklands on 3 July included 11
Sea Harriers of 800 NAS, before
Hermes set sail to return to the
UK. 801 NAS then maintained a
detachment at Port Stanley (RAF
Stanley as it was then known)

The Falklands
War proved
beyond doubt the
validity of the Sea
Harrier

”

FURTHER READING
The Sea Harrier’s exploits have been well covered in print in many
volumes. Particularly recommended are Falklands: The Air War
(British Aviation Research Group, 1986), ‘Sharkey’ Ward’s Sea
Harrier over the Falklands (Pen & Sword, 1992), David Morgan’s
Hostile Skies (Weidenfeld & Nicolson, 2006) and Rowland White’s
Harrier 809 (Bantam Press, 2020).

to maintain air defence cover
over the Falklands. 809 NAS
assumed the commitment in late
August and maintained it until
the runway there was repaired
and lengthened to allow RAF
Phantom FGR2s to take over.
The Sea Harrier’s success
in the Falklands War is most
impressive. There were no losses
in air-to-air combat, although
two aircraft were lost to groundbased weapons and four more
to other causes, in which the
weather in the South Atlantic
played a big part.

After the war
By the end of 1982, nearnormality had returned to
the Royal Navy’s two frontline Sea Harrier squadrons,
809 having disbanded on 17
December. A plan, hatched
before the Falklands War, to
sell HMS Invincible to the Royal
Australian Navy — along with, it
was very much hoped, a batch
of Sea Harriers — was quietly
dropped.
HMS Hermes was finally
retired from the fleet in 1984.
By this time, construction of
the third and final Invincible
class aircraft carrier, HMS Ark
Royal, was well under way, and
it would enter service in 1985.
This gave the Royal Navy a fleet
of three carriers, HMS Illustrious
having been commissioned
on 20 June 1982 and rushed to
the South Atlantic, although
the normal maintenance cycle
meant that no more than two
would be available at any one
time. As a result, earlier plans
to form a third front-line Sea
Harrier squadron as 802 NAS
were cancelled, and 800 and
801 NAS were allocated to the
carriers’ air groups as required.
800 NAS joined Illustrious from
Hermes in September 1983 and
was still carrying that ship’s L tail
code in late 1988, while 801 NAS
later moved across to Ark Royal
from Invincible in February 1986
when the latter went in for a
refit. 899 NAS resumed its role
of Sea Harrier headquarters
squadron.
Attrition left the navy with
a shortage of Sea Harriers in
the immediate aftermath of
the Falklands War, this made
worse as many aircraft were very
much due to receive scheduled
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The first development
batch Sea Harrier FRS2,
ZA195, carrying four
AMRAAMs and a pair of
long-range tanks. BAE SYSTEMS
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By this time, a more ambitious
upgrade effort was under way,
and in February 1985 BAe
received a project definition
contract to rebuild the Royal
Navy’s FRS1 fleet to a new
standard under the Sea Harrier
Improvement Programme. This
variant was initially designated
FRS2. The programme reached
the manufacturing stage with
the award to BAe of a Ministry
of Defence contract during
December 1988.
At the core of the improved
capability was the new Ferranti
Blue Vixen radar which, for the
first time, gave the Sea Harrier
a true all-weather, ‘look-down,
shoot-down’, track-while-scan
capability. While up to four
AIM-9 Sidewinders could be
carried — two on each outer
pylon, on twin rails — the FRS2
could also be fitted with up to
four of the new radar-guided
AIM-120 AMRAAMs. Or, indeed,
a combination of both missile
types. This gave the Sea Harrier
a huge increase in capability
and made it a match for any of
the world’s fighters. The FRS2
design marked the final stage
of development of the firstgeneration single-seat Harrier.
From this point on, attention in
the design offices at Kingston
and St Louis, Missouri was

concentrated on the ‘big-wing’
Harrier II, the AV-8B for the
US Marine Corps and export
customers, and the Harrier
GR5/7/9 for the RAF.
While the FRS2 designation
was initially seen as a logical
progression from FRS1, the

In Service
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Mid-life update: the FA2

Technical Details

servicing. A third batch of 14
FRS1s was ordered in July 1982;
these were ZD578-582 and
ZD607-615. Then, in September
1984, a fourth and final batch
of nine aircraft was procured:
ZE690-698. As well as making up
for attrition, these allowed the
two front-line squadrons each to
increase their establishment to
eight aircraft from April 1987.
Two upgrades to the FRS1
were made in 1982, though
neither was in time for the
Falklands campaign. A twinSidewinder rail allowing carriage
of two missiles on each outboard
pylon became available on the
squadrons from August 1982,
while a 190-gallon (rather than
the previous 100-gallon) drop
tank was cleared for use.
A formal phase one update
programme for the FRS1 fleet
got under way from 1986, aimed
at bringing early aircraft (those
with serials starting XZ, ZA and
ZD) up to the standard of those
in the final ZE batch. A Tracor
AN/ALE-40 chaff/flare capability
was added, while many of
the updates made piecemeal
during the Falklands conflict
were formally incorporated.
A second electrical generator
was fitted, the radar warning
receiver (RWR) was updated and
Have Quick radio equipment
installed, while the ram-air
turbine was deleted.

desire to emulate current
American practice led to a
change to F/A2, and then to
the simpler FA2. This also
underlined the fact that the FA2
— unlike the FRS1 — was no
longer nuclear-capable, as the
Royal Navy’s WE177A nuclear
store that could be carried by the
FRS1 was withdrawn in 1992.
For the sake of clarity, we shall
refer to these aircraft as FA2s, a
designation adopted from 1994.
Two development batch (DB)
aircraft were ordered, both FRS1
airframes to be converted to
the new standard. ZA195 was
the first to fly, taking to the air
at Dunsfold on 19 September
1988, piloted by Heinz Frick.
It was followed by XZ439, and
these two aircraft undertook
trials including a period aboard
Ark Royal. Both landed on the
carrier on 6 November 1990 and,
over 10 days, undertook some
40 sorties involving handling,
launch configurations and night
flying. XZ439 then went to the
US in March 1993 for AMRAAM
test-firings over the Gulf of
Mexico. The FA2 was shown to
fly much like the FRS1, although
it was somewhat heavier.
The intention was to convert
the whole of the navy’s FRS1

Development

A low pass alongside HMS Ark Royal
by FRS1 ZE693 of 801 NAS during the
carrier’s Operation ‘Grapple’ deployment
to the Adriatic in early 1993. CROWN COPYRIGHT

DATA
DATABASE
BA
BAe SEA HARRIER
FRS2 XZ439 in the markings it
wore for AMRAAM test-firings
over the Gulf of Mexico.
CHRIS SANDHAM-BAILEY

BAE SYSTEMS

ﬂeet, which numbered 42 aircraft
when the FA2 programme
was started. To get the type to
the front-line units as soon as
possible and to maintain the
strength of the operational
squadrons, 18 new-build FA2s
were ordered straight from the
BAe production line, these being
allocated serials ZH796-813.
By this time, the old Hawker/
Hawker Siddeley/BAe plant
at Kingston had been closed
and the new FA2s were built
primarily by BAe at Brough, with
ﬁnal assembly and ﬂight-testing
carried out at Dunsfold. The
ﬁrst new-build FA2, ZH796, was
handed over to the navy on 20
October 1995, and production
continued until December 1998,
when ZH813 was completed.
This was a signiﬁcant event, as it
marked the very last all-British
— British-designed, British-

manufactured — ﬁghter ever to
be built.
From early 1991, the Royal
Navy fed FRS1 airframes into the
production upgrade programme,
with ZE695 the ﬁrst to be handed
back on 2 April 1993. Eventually,
35 airframes — two DB aircraft

plus 33 production examples
— were converted to the new
standard. The conversions
took around 12 months per
aircraft, and involved work at
the RAF maintenance unit at St
Athan and at BAe’s Brough and
Dunsfold facilities.

DATAFILE

The 899 NAS flightline at Yeovilton
in 1989, as FRS1 XZ499 taxies past
parked T4N XW268. KEY/DUNCAN CUBITT

TRAINING FOR THE ‘SHAR’

T

here never was a two-seat Sea Harrier.
Instead, the Royal Navy made use of
‘regular’ two-seat Harriers, with five
Harrier T4Ns — N for naval — being
delivered. Essentially to the RAF’s T4 standard
without the LRMTS (laser range-finder and marked
target seeker) nose but with full RWR, they were
nevertheless fitted with certain items of FRS1
equipment to make the cockpit more familiar to
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navy pilots. Having no radar, they were nonoperational aircraft and were anyway not
carrier-compatible, as their extra length compared
to the FRS1 meant they would not fit on the deck
lift of an Invincible class carrier.
From mid-1994, three T4Ns and four ex-RAF T4s
were upgraded to T8 standard with Sea Harrier
FA2 avionics, less the radar, and modified cockpits
to render them more representative of the FA2.

There was no Sea Harrier
FA2 IFTU, but a Sea Harrier
Operational Evaluation Unit
(OEU) was formed on 1 June
1993, an oﬀshoot of 899 NAS.
ZE695 was the ﬁrst FA2 delivery
to the OEU, but it had six aircraft
by the year’s end. XZ495 was
lost, though, on 5 January 1994
over the Bristol Channel while
engaged in armament trials.
The headquarters squadron,
899 NAS, received the FA2 in
June 1993. The ﬁrst front-line
unit to re-equip was 801 NAS,
which took on its aircraft from
October 1994, followed by 800
NAS from March 1995. By the
end of that year the FRS1 was out
of Royal Navy service, completely
supplanted by the FA2.
Meanwhile, during 1993 and
1994 the FRS1 had returned
to combat, ﬂying in support of
Operation ‘Deny Flight’ over
Bosnia-Herzegovina. One
aircraft, XZ498 of 801 NAS ﬂying
from Ark Royal, was lost on 16
April 1994 on this operation,
reportedly to an SA-7 surfaceto-air missile, but pilot Lt Nick
Richardson ejected safely.
An early deployment of the
FA2 commenced in late August
1994 when four OEU aircraft
joined 800 NAS’s complement
of six FRS1s on board Invincible
for a deployment to the Adriatic.
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The blue ‘Admiral’s barge’
scheme was applied to FA2
ZH809 in 2004, just prior to
the disbandment of 899 NAS.
JAMIE HUNTER
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The final FA2
was the very last
all-British fighter
aircraft ever to be
built

”

short one. The formation of
Joint Force Harrier (JFH) on 1
April 2000 brought the Royal
Navy’s Sea Harrier and the RAF’s
Harrier squadrons under a single
command, their aircraft to be
deployable aboard the navy’s
Invincible class carriers as well
as from land bases. By this date,
the RAF already had experience
of operating the Harrier GR7 at
sea. The concept of deploying
a mix of variants was a good
one, making best use of the
advantages of each. The Sea
Harrier FA2 was radar-equipped
and had a proven track record as
an interceptor, while the Harrier
GR7 had a vastly better air-toground capability with more
weapons pylons, more payload
and a greater range of ordnance.
Embarking a combination
of Harriers and Sea Harriers
worked well in practice, but
the limitations of the FA2’s
performance became all too
evident when flying from a
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Integrated with Invincible’s
air group, the FA2s flew CAP
and ground attack missions
alongside the FRS1s on ‘Deny
Flight’ taskings to enforce the
no-fly zone over Bosnia. A full
FA2 carrier deployment followed
when Illustrious set sail for the
Adriatic on 26 January 1995,
this time with six 801 NAS FA2s
embarked. Later in the Bosnian
campaign, FA2s were tasked
against ground targets, using
1,000lb bombs. 801 also took
AMRAAM on its first front-line
deployment.
The capability of the FA2
was very impressive when
compared with that of the FRS1.
In particular, the FA2’s new
radar and AMRAAM armament
allowed the pilot to take out an
enemy aircraft beyond visual
range, rather than having to get
in close for an AIM-9 shot.
However, the Sea Harrier FA2’s
career was to be a relatively

Devoid of unit markings, 800
NAS FA2s — with ZD608
nearest — are readied aboard
HMS Invincible for a mission in
support of NATO’s Operation
‘Deliberate Force’ over Bosnia
during 1995. CROWN COPYRIGHT
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carrier deck in high ambient
temperatures, which affected the
aircraft’s weapons bring-back. If
it had to return to the ship soon
after take-off when still heavy
with fuel and armament, its
pilot had no option but to dump
fuel and jettison armament in
order to reach an acceptable
weight for a vertical recovery.
The Sea Harrier, remember,
could take off from a ski-jump
at a considerably higher weight
than it could land vertically with.
This problem was not new to the
FA2; the equation has always
been the same for Harriers, but
with missiles such as AMRAAM
the value of the weaponry
carried (and which might need
to be ditched at sea) had risen
appreciably.
In 2000, a feasibility study was
carried out into the possible
installation of the uprated
Pegasus Mk107 engine, which
offered a 15 per cent increase
in thrust, in a batch of 11 FA2s.
The declared conclusion was
that there would be significant
engineering difficulties, while
the cost was estimated at
£230 million. As such, “the
programme did not represent
good value for money”, and all
thoughts of re-engining the
navy’s Sea Harrier fleet were
abandoned.
As a direct result, the decision
was made in 2002 to phase out
the Sea Harrier by 2006 rather
than the planned date of 2012,

Joint Force Harrier exemplified during a deployment on
Invincible: 800 NAS Sea Harrier FA2s mingle with RAF
Harrier GR7s from No 1 Squadron. CROWN COPYRIGHT

and to spend the money saved
on upgrading the RAF’s Harrier
GR7 fleet to GR9 standard. Plans
were then put in place to equip
all four front-line JFH squadrons
— Nos 1 and 4 Squadrons,
RAF and 800 and 801 Naval Air
Squadrons — with the Harrier
GR7/9. A number of Royal Navy
pilots went through the Harrier
Operational Conversion Unit,
No 20 (Reserve) Squadron, at
Wittering to convert to the new

type, several being posted to RAF
squadrons before the first navy
squadron was established on the
GR7/9. 800 NAS disbanded with
the FA2 on 31 March 2004 and
899 NAS followed it on 31 March
the following year, while 801 NAS
continued until 31 March 2006. A
few special colour schemes were
to be seen in the final period
of Sea Harrier operation, the
blue ‘Admiral’s barge’ scheme
with ‘Fly Navy’ writ large under

the wings on 899 NAS’s ZH809
arguably the most impressive.
The remaining Sea Harrier
FA2s were put into storage in
2006 against a possible sale to
India, a country then still using
the Sea Harrier FRS1, designated
FRS51 in Indian service. The
sale never materialised and, as a
result, no FA2 ever flew again —
except in the hands of American
private owner and pilot Art Nalls
(see Aeroplane November 2021).

Two 800 NAS aircraft, ZH806
and ZD613, in formation over the
North Sea on 23 September 2003.
DENIS J. CALVERT
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Two of the last Sea Harrier
FRS51s in Indian Navy service
fly with a US Navy F/A-18F
Super Hornet from strike
fighter squadron VFA-102
during Exercise ‘Malabar 07-2’
in the Bay of Bengal. US NAVY

Development

DATAFILE
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espite many ‘possible’
sales leads, in the
event India became
the only export
customer for the Sea Harrier. An
initial order was placed for six
FRS51s (the export version of
the FRS1) plus a pair of two-seat
Harrier T60s, the first singleseater, serial IN601, being
handed over to the Indian Navy
on 27 January 1983. Further
orders would take the country’s
total FRS51 buy to 23, although
attrition on the type was high.
The first aircraft were delivered
to RNAS Yeovilton, where initial
Indian pilot training was
undertaken.
Indian Sea Harrier FRS51s
carried much the same
weaponry as Royal Navy FRS1s,
including the Sea Eagle
anti-shipping missile. The AIM-9
Sidewinder was not made
available by the US, so the
FRS51s carried the Matra R550
Magic AAM. The front-line
squadron formed to operate the
type was 300 ‘White Tigers’
Squadron, based at INS Hansa
near Dabolim, Goa. A secondline unit, 552 ‘The Braves’
Squadron at the same base, was
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formed in 1990, initially as the
Sea Harrier Operational Flying
Training Unit to take over the
pilot training role but later given
full squadron status. It was
based alongside 300 Squadron
and shared a pool of aircraft,
which kept 300’s markings.
The Indian Sea Harriers were
purchased to replace the ageing
Hawker Sea Hawk fighters,
which embarked in the aircraft
carrier INS Vikrant (the former
HMS Hercules). The first landing
aboard Vikrant by an Indian Sea
Harrier was on 20 December
1983, and 300 Squadron
embarked from time to time until
the ageing carrier was
withdrawn from service in 1995
and formally decommissioned
on 31 January 1997.
Vikrant’s replacement was the
INS Viraat, again an ex-Royal
Navy carrier, the ski-jumpequipped HMS Hermes. This
was a larger, more modern
vessel, well-suited to the Sea
Harrier. The ship was purchased
in 1986 and received a major
refit at Plymouth dockyard
before delivery to India. 300
Squadron embarked for periods
at squadron strength, the carrier

being capable of operating up to
16 Sea Harriers. By 2013, though,
Viraat’s cost of maintenance was
becoming prohibitive and the
decision was taken to withdraw
the carrier from service in 2016.
The Indian Sea Harrier FRS51
fleet was given a significant
update from 2006. This was the
Limited Upgrade Sea Harrier
(LUSH) programme, to equip the
aircraft to carry the Israeli Rafael
Derby BVR missile and to fit the
ELTA EL/M-2032 multi-mode
radar and a datalink. Thus

equipped, the Indian Navy
claimed to have “the best
carrier-borne air defence fighter/
interceptor in the Indian Ocean
Region.”
The end came on 11 May 2016,
when the Indian Navy flew its
final Sea Harrier sorties from
Dabolim and retired the type
from service. At that time, nine
FRS51s and two T60s remained
active. These were the last Sea
Harriers flying anywhere in the
world — save, of course, Art
Nalls’s XZ439.

Indian FRS51s from 300 Squadron on the INS Vikrant. KEY COLLECTION
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Taking you into the cockpit of the FRS1 and FA2
The Sea Harrier FA2,
as illustrated by an
899 NAS example,
was an exceptionally
eﬀective air-to-air
platform. BAE SYSTEMS

David Morgan on
HMS Hermes at
the end of the
Falklands conﬂict.
DAVID MORGAN COLLECTION

Jon Lawler, CO of 801 NAS, in the cockpit
of FA2 XZ497 on detachment to Tampere,
Finland in June 2003. CROWN COPYRIGHT

T

he mid-life update that
got seriously under way in
in early 1985 and resulted
in the Sea Harrier FA2
must be considered one of the
most successful programmes
of its kind undertaken in the
UK. Let nothing detract from
the sterling work undertaken by
the Sea Harrier FRS1 during the
Falklands War, but the upgrade
to FA2 standard took advantage
of the experiences of that conﬂict
and produced a vastly more
capable aircraft. In retrospect, the
decision not to ﬁt — or, at least,
plan for — the uprated Pegasus
Mk107 as part of the programme
now seems an unfortunate
omission. The FA2’s lack of thrust
in high-ambient temperature
operations ultimately proved
a limiting factor and led to the
type’s premature retirement
in 2006. That said, hindsight
remains, as it was back then, a
ﬁne thing.
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The people best qualiﬁed to
reﬂect on the Sea Harrier are
surely those who ﬂew it, and we
are fortunate to have been able to
talk with two highly experienced
Harrier pilots. Flt Lt David
Morgan was an RAF Harrier
GR3 pilot who had just started
an exchange posting with the

“

the Harrier/Sea Harrier. He was
involved in aspects of planning
for the FA2 but had left the navy
before it came into service. Cdr
Jon ‘Chips’ Lawler RN ﬂew the
FRS1 and then the FA2, serving
as ﬂight commander on the
FA2 OEU before becoming
commanding oﬃcer of 801 NAS,

The FA2 brought us right back up
to be competing with the best
Royal Navy ﬂying the FRS1 in late
January 1982 and was mid-way
through his conversion training
when ordered to join the task
force aboard HMS Hermes with
899 NAS. Later transferring to
the Royal Navy, he achieved the
rank of lieutenant commander
and has a total of 2,500 hours on

”

then of 899 NAS through to its
decommissioning. He has 2,035
hours on the Sea Harrier — just
under 1,000 on the FRS1 and
slightly in excess of that ﬁgure
on the FA2 — and subsequently
took that experience with him
when he served for ﬁve years
in Washington DC on the Joint

Strike Fighter, otherwise known
as F-35, programme.
I asked David how the Sea
Harrier FRS1 compared with
the GR3 he’d previously ﬂown
as regards handling. He replied,
“The nose on the Sea Harrier
was heavier than on the GR3.
Consequently, in the very low
speed range you did not have the
same pitch authority. In the GR3,
one of my favourite last-ditch
manoeuvres was to pull the
aircraft almost to the vertical, and
take full braking stop to pitch the
nose up really high. The aircraft
would depart, but it still had an
upwards vector. It would go into
an incipient spin upwards, which
was quite spectacular. It reliably
had the eﬀect that anyone trying
to get a shot on you said, ‘Bloody
hell, I’m getting out to the side’
but it was always completely
controllable. You just put the
nozzles aft again and you were
very often in a good position
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‘SHAR’ SURVIVORS

T

he outstanding Sea Harrier survivor is Art
Nalls’s FA2 XZ439/N94422, which is the
only flyable example in existence. Based
at St Mary’s County Regional Airport,
Maryland, it has had star billing on the US airshow
circuit for many years but has not displayed since
2019 and is now up for sale as part of a “threeHarrier aircraft package”.
There are several preserved other Sea Harriers
but almost all are FA2s, since the rebuild
programme of the early 1990s took in all viable
FRS1 airframes. One FRS1 to have survived is
XZ493, which is displayed on the ‘carrier deck’ in
the Fleet Air Arm Museum at Yeovilton. This aircraft
crashed into the Adriatic in December 1994 when
flying from Invincible, but was recovered and
repatriated for rebuild by BAe at Dunsfold as a

static exhibit. In India, the Naval Aviation Museum
at Bogmalo, Goa has FRS51 IN602 on show.
Although kept outdoors on a plinth, it appears to
be in good condition.
As far as other notable FA2 survivors are
concerned, ZD578 is the RNAS Yeovilton gate
guardian, while ZA176 — the aircraft involved in the
Alraigo incident of June 1983, in which Sub-Lt Ian
Watson landed on the Spanish container ship
Alraigo having run low on fuel and suffered radio
trouble during an exercise mission from HMS
Illustrious off the coast of Portugal — is displayed in
the Newark Air Museum. Jet Art Aviation has
restored ZH798, formerly with the School of Flight
Deck Operations at Culdrose, to taxiable condition
at Church Fenton. Resplendent in the colours of
801 NAS, it awaits a suitably well-heeled purchaser.
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particularly against low-level
overland contacts looking
down. A ‘look-down, shootdown’ capability was part of the
requirement, and Blue Vixen
delivered. In air-to-air its pick-up
range was great, and we had
track-while-scan so that we could
track quite a few aircraft at once,
rather than having to lock an
individual aircraft up and lose
your overall radar picture.”
The FA2 introduced the
AIM-120 AMRAAM, giving the
Sea Harrier for the first time a
BVR capability. Had FA2 and
the missile been available in
the South Atlantic in 1982,
what would it have brought to
the party? Lawler offers, “Two
things. The FA2 was built around
AMRAAM and the Blue Vixen
radar, and the radar would have
given that ‘look-down, shoot-

In Service

stroke, it removed most of the
limitations of the Blue Fox’s
performance over the sea and
particularly over land at low
level. “The FA2 was absolutely
transformational”, says Lawler.
“The Blue Fox certainly did its
job, what we called ‘hack the
shad’ — go up against shadowing
Soviet ‘Bear’ and ‘Badger’
maritime patrol, bomber and
reconnaissance aircraft. In terms
of ‘look-up’ against large targets,
it was great. You got used to
handling it. It was not so good
looking down, although we
had certain skills that we used
over the sea at low level. Over
land, apart from looking up, it
was pretty much just looking at
the ground clutter, because it
was a low-PRF [pulse repetition
frequency] radar. But the Blue
Vixen completely changed that,

Technical Details
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‘Hacking the shad’ — an
800 NAS FRS1 shadows a
Soviet Naval Aviation Tupolev
Tu-16K-10 ‘Badger-C’ during
a mission on 19 September
1985. VIA ART NALLS

down’ capability. You could have
stayed higher up on CAP, you
could have saved fuel, which
meant you could have stayed up
longer, and it would have been
better for the ship’s command
to have that air cover for longer.
That certainly would have made a
major difference in the Falklands
campaign. The second thing is
AMRAAM itself, which had a lot
greater range than the AIM-9L.
Assuming the Argentines had
done their intelligence threat
assessment, they would have
known that they were up against
AMRAAM, which would have
completely changed how they
approached the islands. They’d
have had to take a far greater
risk, and just the knowledge that
there was that big stick out there
facing them would seriously have
affected their tactics.”
In short, the FA2 upgrade gave
the Sea Harrier a huge step up in
capability at a comparatively low
programme cost. That the FA2
never found an export customer
is probably due to continuing
development of the secondgeneration AV-8B on the other
side of the Atlantic. The aircraft
served the Royal Navy well and
is remembered fondly by those
who flew it. “The FA2 brought us
right back up to be competing
with the best”, says Lawler.
“Although I loved flying the
FRS1, if you gave me the keys to
one or the other, I’d take the FA2
any day, given its overall
capability.”

Development

to shoot. That was not possible
in a Sea Harrier, because you
couldn’t pull the nose up that far
since the weight distribution was
different.”
As to the FRS1’s plus points as
a fighter, he offered, “Certainly, a
smokeless engine, as long as you
were on the right fuel. If you were
on F-34 [avtur], the standard
air force fuel, it was virtually
smokeless. With the navy F-44
[avcat] it was slightly smokier. But
it was still clean compared with
an aircraft like the German F-4.
So, yes, a very small aircraft with
little smoke. The Sea Harrier’s
turn rate was not that great. It
had a good thrust-to-weight ratio
so you could maintain g, but it
would easily be out-turned by
something like an A-4 Skyhawk.
The only way you could tighten
the turn was by taking [rotating]
the nozzles, which would give
you an instantaneous increase
in turn rate, but the speed would
bleed off quite rapidly. The radar
was an advantage, even the old
Blue Fox radar. There were few
aircraft of that generation that
had a radar that good, and it had
war settings that made it even
more sophisticated.”
Jon Lawler, having flown both
marks of Sea Harrier, remembers
the two as having similar
handling characteristics, despite
the FA2 being a heavier aircraft
with only slightly increased thrust
from its Pegasus Mk106: “The
FA2 was 800-1,000lb heavier than
the FRS1 after the upgrade with
Blue Vixen and the associated
avionics boxes, and it was about
14in longer. The handling of any
aircraft is very dependent upon
configuration and fuel state.
Certainly, if you were going into
any operational configuration
you’d be quite heavily loaded
with weapons and potentially
also an air-to-air refuelling probe
which could affect the handling
of the aircraft. In pure terms,
if you were doing a canned
1-v-1 air combat manoeuvre
against another aircraft with
low fuel loads and little or no
weapons — just a couple of
acquisition Sidewinders — then
the difference between the
two marks was noticeable. But
it was all so dependent upon
configuration.”
The fitting of the Blue Vixen
radar as part of the FA2 upgrade
was a huge improvement. At a

WW2 HISTORY Arctic Bf 109 ace

FATE
OF AN
ARCTIC ACE
Of all the Luftwaffe fighter pilots who fought in the Arctic theatre until the
spring of 1943, none achieved as many aerial successes as Rudolf Müller.
However, his war came to a premature end WORDS: DAN ZAMANSKY AND YURIY RYBIN

On 13 June 1942, Rudolf Müller claimed
three Soviet Air Force Hurricanes in
the Murmansk area. One of these was
the 500th claim for his Gruppe, II./JG 5.
HANNU VALTONEN VIA YURIY RYBIN
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udolf Müller’s name was
mentioned in the memoirs
of almost all Soviet pilots
who fought in the Arctic
sector of the Eastern Front.
From the USSR’s perspective, his
notoriety overshadowed that of
other members of the Luftwaffe’s
Jagdgeschwader 5 ‘Eismeer’,
including the likes of Heinrich
Ehrler, who was credited with far
more victories against the Red air
forces. Rather, Müller’s fame derived
from a simple fact. He was shot
down and captured on 19 April 1943,
at a moment when his successes
had made him the highest-scoring
German ace in the Arctic. He had
claimed at least 91 aircraft destroyed.
With the exception of two RAF
Lockheed Hudsons, all of them
were Soviet-flown, though often
not Soviet-made. Many of Müller’s
opponents flew Lend-Lease fighters,
British and American aircraft
delivered by the bitterly contested
Arctic convoy route to Murmansk,
the ice-free port which was the focal
point of the war in the far north.
The front was exceptional above
all because of the long polar nights
in winter, followed by the summer’s
midnight sun. Along the shore of
the Arctic Ocean, low cloud and
fog appear suddenly and envelop
large areas with great speed. It is
a particularly inhospitable place
in which to fly, and the terrain
adds to the difficulties. The coast is
mountainous, with barely a tree to
be seen, and further inland lies a
deserted, almost impassable tundra.
Lakes and wetlands make a forced
landing extremely dangerous, so
downed pilots preferred to bail
out. Only in the winter is it possible
to land on the ice of one of the
innumerable lakes.
Rudolf Müller arrived at the
front in early September 1941,
almost in the final moments of an
unsuccessful German offensive. Gen
Eduard Dietl’s mountain troops were
engaged in exceptionally difficult
fighting against numerically superior
Soviet forces, which by the beginning
of October resulted in a stalemate.
From this moment until the Soviet
counter-offensive took place three
years later, the front remained
almost entirely static.
Müller’s squadron, 1./JG 77, was
commanded by Oberleutnant Horst
Carganico, awarded the Ritterkreuz
(Knight’s Cross) on 25 September.
The unit transferred from the SovietGerman front to western Norway
in the first half of November, but
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the young Unteroffizier Müller had
already claimed eight Soviet aircraft
shot down by that time.
The following year, 1942, was an
extraordinary one for Müller. Aged
just 21, he returned to the front with
his squadron in the second half of
April, by which time the unit had

“

By the end of
September 1942,
Müller had 81
victories

”

been redesignated as 6./JG 5. In
just a few months, Müller achieved
a remarkable level of success.
On 19 June he became one of the
first JG 5 pilots to be awarded the
Ritterkreuz. He had received the
Deutsches Kreuz (German Cross) in
gold on 8 June, and the Ehrenpokal
(Honour Goblet) followed on 1 July.
By the end of September, he had 81
victories to his name. Meanwhile,
6./JG 5 became known as the
‘Expertenstaffel’, the squadron of
aces. On 13 March 1943 it notched
up its 500th aerial victory, the
highest total among all Luftwaffe
fighter squadrons in the Arctic.
At the summit of fame, Müller’s
luck would not hold. In December
1942, ‘Rudi’ badly injured his leg
on a skiing trip. Upon recovery,
he was granted leave in Germany.
When he came back at the
beginning of February, his squadron
began conversion to the new
Messerschmitt Bf 109G-2, the first
unit on the polar front to do so.
During a familiarisation flight on 8
March 1943, the engine of Müller’s
fighter failed and he crash-landed.

The Bf 109G-2, Werknummer 13919
— manufactured in Wiener Neustadt
the previous September — was
written off, while Müller suffered
concussion.
The consequences of this incident
were described by Wilhelm Pfeiffer,
who visited Murmansk with his wife
in June 1996. Pfeiffer had been the
gunner of Theodor Weissenberger,
the famous Bf 110 ace. When Pfeiffer
visited the Russian Northern Fleet
museum together with co-author
Rybin, he suddenly exclaimed,
“Oh, Rudi!” It turned out Pfeiffer
had known Müller well: “He was a
very young man, short of stature,
but very ambitious. I remember
well how he talked the doctors into
releasing him from hospital early,
saying he had fully recovered and
could already fly again. Soon, he got
his wish. The hospital was at Pori
and next to it was an airfield, which
received new fighters despatched
from Germany. Müller received a
new Messerschmitt and took it on
a check-out flight over the airfield,
showing off some aerobatics. His
‘somersaults’ could be easily seen
from the hospital. Suddenly, after a
sharp spiral turn the aircraft fell into
a spin. Just before hitting the ground,
the pilot managed to regain control
of the fighter and land it. Later I
asked Müller, ‘what was the matter?’
He told me he had temporarily
lost consciousness. I advised him
to come back to hospital and heal,
but he shook his head. Some time
later, we received the sad news:
Müller had been shot down over
Murmansk.”
It happened on 19 April 1943.
The Luftwaffe raided Vayenga-2
(Warlamowo-2 in German), the
main base of the strike forces

LEFT:
Unteroffizier Müller,
who joined 1./JG 77
in the Arctic during
September 1941.
HANNU VALTONEN
VIA YURIY RYBIN

BELOW:
Müller was awarded
the Knight’s
Cross for his
first 46 victories.
Generalmajor Holle,
Fliegerführer Nord
(Ost), congratulates
him. In the middle
is Generaloberst
Stumpff, commander
of Luftflotte 5, at
Petsamo airfield in
June 1942.
HANNU VALTONEN
VIA YURIY RYBIN
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RIGHT:
Feldwebel Rudolf
Müller’s Bf 109F is
marked with his 50th
victory, which he
claimed in combat in
the Murmansk area
on 8 May 1942.
HANNU VALTONEN
VIA YURIY RYBIN

BELOW:
Bf 109G-2/R-6
Werknummer 14810
after Müller’s forced
landing on a frozen
lake south-east of
Murmansk. It was of
considerable interest
to Soviet forces.
YURIY RYBIN COLLECTION
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belonging to the Soviet Northern
Fleet air force. Five squadrons
from JG 5 participated, including
six Bf 109s of 6./JG 5 and five ‘Jabo’
(fighter-bomber) Fw 190s from
14. (Jabo)/JG 5. The raid met with
limited success. A single Hawker
Hurricane of the 2. GKAP (Guards
Red Banner Air Regiment, named
after missing pilot Boris Safonov)
was destroyed by a bomb. This was
Hurricane IIb AP810, sent to the
USSR in July 1942.
Alerted by a Soviet RUS-2 radar,
six experienced pilots from the 2.
GKAP scrambled in their Bell P-39
Airacobras. They joined two groups
of fighters which had already been
on patrol over Murmansk, five
Hurricanes led by Capt Kopytin
and Capt Simonov’s four Curtiss
P-40s. All of these belonged to the
769. IAP (Fighter Regiment) of the
122. IAD PVO (Fighter Division of
the Air Defence Force). In addition,
another two Airacobras joined
the combat in its final stages. This
pair was led by Hero of the Soviet
Union Capt Peter Sgibnev, who had
already claimed 14 individual and
four shared victories. He had been
returning to base, together with
four Hurricanes, having escorted a
Lisunov Li-2 transport aircraft. Upon
hearing of the dogfight on the radio,
the Airacobras engaged the enemy,
while the Hurricanes continued their
journey home.
As happened often in the far
north, thick cloud confused the
combat picture. On this occasion,
the cloud was two-layered, so it is
impossible to reconstruct the details
of the engagements. At the very
beginning, both sides’ formations
broke up. All that could be seen
through breaks in the cloud were
single aircraft, appearing and

disappearing from one moment to
the next.
It is noteworthy that the Northern
Fleet pilots made no mention of the
PVO’s involvement in this combat,
and unsurprising that two Soviet
pilots from different units claimed

“

Müller tried to
evade capture and
return to Germanheld territory

”

the victory over the German ace.
They were Guards Junior Lt Nikolay
Bokiy and Starshina (1st Sgt) Nikolay
Dygalo of the 769. IAP.
The opponents were not shy in
reporting supposed successes. Soviet
pilots claimed no fewer than seven
Bf 109s shot down, five of these by

the Northern Fleet aircraft. Their
German opponents outdid them,
claiming 11 victories. Three Soviet
fighters were in fact lost. The navy
lost a P-39N-0, number 158 (serial
42-8784), and Starshina Yudin was
killed. Two Hurricanes from the
air defence unit were shot down.
A wounded Capt Kopytin bailed
out from BP698, while Sgt Zaytsev
escaped without injury from KX323.
The former’s mount was another
Hurricane IIb, while Zaytsev’s was
a newer MkIIc, sent to the USSR as
recently as January.
On the German side, but a single
aircraft was shot down: that of
Oberfeldwebel Müller. He forcelanded the damaged Bf 109G-2
Werknummer 14810, built in
December at the same Wiener
Neustadt factory as 13919, on the
ice of a nameless small lake 8km
east of Lake Mal’yavr. As with many
Luftwaffe pilots in similar cases,
he attempted to evade capture and
return to German-held territory.
He had skis, warm clothing and
a substantial stash of food, but
no luck. He had landed close to a
training base for Norwegian and
Finnish saboteurs, who were being
prepared for operations behind
enemy lines.
Among a group of these men,
who captured Müller, was the
Norwegian Ragnvald Figenschou.
He remembered, “Once, an air
battle occurred near our camp.
Two aircraft were shot down, one
of which force-landed close by.
The camp commander organised
a search for the pilots. Two teams
were sent, one of them including two
Norwegians and five or six Russian
Finns. We travelled a short distance
and discovered the aeroplane, which
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had belly-landed on the frozen lake.
The pilot had vanished, having taken
to his skis. We followed the tracks for
a time, until they suddenly stopped,
without any sign of the pilot. We
stood around, and then decided to
retrace the tracks. Soon, we found
him, sitting under a tree with a small
pistol in his hands. The pilot was
terrified and ready to shoot himself.
He was very young and blonde. We
took him to our camp and later a
translator told us that this was the
famous German ace — Müller. The
other team had found a dead Soviet
pilot. He had landed on the pointed
trunk of a dried-out tree and been
impaled”. This was Yudin.
Müller was very quickly made
to talk. The interrogation was
conducted by the ‘Black Captain’,
as the prisoners nicknamed the
astute Capt-Lt Sutyagin from the
intelligence section, headquarters
Northern Fleet. He wore the naval
black uniform, distinguishing him
from the men of the 14th Army and
the NKVD, the interior ministry, who
were dressed in camouflage.
Sutyagin was in charge of
intelligence activities in northern
Norway, including the capture of
‘tongues’, the Soviet slang term for
prisoners captured for the purpose
of acquiring intelligence through
interrogation. He had excellent
Norwegian and German and so
conducted interrogations in person.
Rybin met with Sutyagin in the
early 1990s at the latter’s home
in St Petersburg, then still called
Leningrad. Sutyagin remembered
Müller very well. He personally
interrogated the pilot over the
course of a month. He had prepared
meticulously for the first session,
using information from his extensive
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card index of Luftwaffe pilots. The
former intelligence man recounted
that when the ace was led into his
office, he jumped up and exclaimed
in German, “This can’t be true! ‘Rudi’
in person? Well, I never thought I
would see you visiting us here! Maj
Scholz now has a good chance of
overtaking the score of II. Gruppe…”
Maj Günther Scholz commanded
III./JG 5, while Müller’s 6. Staffel was
part of Maj Horst Carganico’s II./
JG 5. There was an informal victory
race between the two units, with II./
JG 5 consistently holding the lead, in
large part because of Müller’s own
successes.

❖
Sutyagin convinced Müller
that he already knew a great deal
about him, so it was in Müller’s
interest to talk. Apart from this,
Müller expected mistreatment. Yet
Sutyagin, according to his account,
gained Müller’s confidence, and the
German pilot proceeded to speak
frankly and at length about himself.
The notes of Müller’s
interrogations are more extensive
than all other such documents. “He
was born in a locksmith’s family
in Frankfurt-am-Main”, they say.
“Father — Karl Müller was a member
of the German Communist Party and
was shot dead by a policeman while
participating in a demonstration
against a fascist gathering in
February 1931. The local Communist
organisation gave the prisoner’s
family considerable assistance
following his father’s death. The
Communist network fell apart due
to Nazi terror in 1932. The prisoner
finished senior school in 1936 and
became an apprentice of his uncle, a
gardener. In October 1938 he joined

the German Army as a volunteer
and was enrolled in a recruit training
team in Kassel. In April 1939 he
became a telephone operator in
a communications company on
Hasen airfield, central Germany.
On 1 June 1940, per his request,
he was enrolled in a pilot school
in Oppeln, Upper Silesia. After
90 flights with an instructor in an
He 72, he flew his first solo. In total,
he flew around 400 training sorties.
Following this, he trained at a fighter
pilot school in Herzogenaurach,
Bavaria and on 1 June 1941 was
assigned to the replacement
unit Ergänzungsgruppe/JG 77,
commanded by Major Handrick. He
remained there until August 1941,
when he was sent to Luostari. He
served in 6./JG 5 continuously from
that time until his capture.”
Müller shared details of his
preferred air combat tactics, and
identified the typical mistakes made
by Soviet pilots. Sutyagin thought
it necessary to obtain permission
to travel with Müller to the bases of
Soviet fighter regiments, so he could
answer questions from their pilots.
The former commander of the
first squadron of the 768. IAP PVO,
Georgy Kozlov, recounted one such
meeting in a letter to Rybin: “He
was sent to us under the escort of
a captain in naval uniform. Müller
was in one of our fur coats, felt boots
and a fur hat. The meeting took
place on the flightline at Arktika
airfield, with pilots of the 767. and
768. IAP present. We learned from
the translator that his parents
were Communists and perished
after Hitler’s rise to power. He was
brought up by his gardener uncle.
Müller told us he had 114 victories
to his credit, 70 of these over
Britain…

LEFT:
The most successful
German aces in the
Arctic as of April
1943, all of them
members of 6./
JG 5, at Petsamo:
Leutnant Theodor
Weissenberger
with 77 victories,
squadron
commander
Oberleutnant
Heinrich Ehrler
on 83, and
Oberfeldwebel
Rudolf Müller who
had 91.
HANNU VALTONEN
VIA YURIY RYBIN

BELOW:
April 1943: Rudolf
Müller as a Soviet
prisoner of war.
YURIY RYBIN COLLECTION
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CLOCKWISE
FROM ABOVE:
Nikolay Bokiy of the
2. GKAP was one of
the North Sea Fleet
air force’s best pilots.
On 24 July 1943, he
became a Hero of the
Soviet Union. Soviet
official histories
ascribed the victory
over Müller to Bokiy.
YURIY RYBIN COLLECTION

2. GKAP pilots who
participated in the
engagement on 19
April 1943 — Capt
Zakhar Sorokin and
Lt Vasily Gorishny at
Vaenga-1 airfield.
YURIY RYBIN COLLECTION

Third from left in
this group of pilots
from the 768. IAP
PVO stands the
commander of its
1st squadron, Capt
Georgy Kozlov, who
asked Müller multiple
questions at an
Arctic airfield in May
1943. The Soviet
pilots noticed that
Kozlov resembled
the German ace, and
nicknamed him “our
Müller.”
YURIY RYBIN COLLECTION
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“Müller also told us that a Russian
AA gun shot him down in his final
combat and was very upset by
the fact that when he was forcelanding his damaged aircraft, he
was attacked by a Soviet fighter. I
responded that German pilots often
shoot dead our pilots descending in
their parachutes or on the ground
following forced landings. Müller
replied that he never did this and
gave an example that when he hit
a Russian aircraft over White Sea
airfield, he flew alongside it until
it landed, gave the pilot a chance
to leave the aircraft and only then
attacked it. One of our pilots, Lt
Zakharenkov, confirmed that such
an incident had occurred on White
Sea airfield near Kandalaksha.
“Müller tried to educate us
about his combat tactics against
our Hurricanes, but I sat there and
thought to myself: ‘If I could sit in
a Messerschmitt, and he were sat
in an ‘English coffin’ […] he would
only have made a single take-off in
his life’.”
Müller said of his tactics, “Ninety
per cent of my combats were against
Hurricane aircraft, so naturally I
developed my own methods for
fighting this aircraft type… At the
start of a combat, I usually ‘tested’
my opponent: I turned sharply and

pretended I was climbing away to
disengage. An inexperienced pilot
would try to follow me. As he did
this, he would climb after me and
inevitably dropped his left wing
and ‘flipped over’. I waited for this,
dived after him and gave him a
burst from behind. On the contrary,
an experienced pilot ignored my
trick, but turned away and waited
for another chance to attack… In
almost all cases, I opened fire from
a distance of 60-100m, sometimes
even 30-60, attacking from below
and to port. I always used deflection,
aiming somewhat ahead of the
enemy aircraft’s engine, so that the
enemy would fly through a stream of
my bullets. Usually, the Hurricane’s
cockpit would burst into flames. I
explain this by a supposition that
there must be a fuel tank in front of
the pilot’s seat.”

❖
Quite soon, the men of JG 5
learned from the accounts of
Soviet pilots shot down behind
German lines that Müller was alive
and “teaching Soviet pilots” how
to dogfight. In reality, Müller was
soon sent by transport aircraft to
Krasnogorsk, north-west of Moscow,
where a large transit camp for
prisoners of war was located. On 18

May he was interrogated again, in a
short conversation which consisted
of general questions related to the
Luftwaffe’s fighter force.
There were a great many post-war
rumours that Rudolf Müller was alive
and in East Germany, even to the
point that ‘witnesses’ would testify
to seeing him. These came to an
end in 1993, when a query from the
museum of the Northern Fleet Air
Force was answered by the RGVA,
the archive where PoW files are
kept. The answer clearly stated that
he was killed while attempting to
escape on 21 October 1943. He was
being conveyed to one of the subcamps of camp number 58 in the
contemporary Republic of Mordovia,
European Russia. No place of burial
was given. It is known that the main
camp and headquarters were in the
town of Temnikov.
Of course, this does not explain
the cause of the pilot’s death. It is
obvious that it was absurd for a
German pilot to attempt to flee in
any direction from central Russia.
Anything might be concealed behind
the stock phrase, “killed while
attempting to escape”. Unfortunately,
it is only possible to state that Müller
was in fact shot dead, and did
not die of starvation or
overwork.
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WIKNER
AND HIS

WICKO
Having arrived in Britain from Australia, Geoﬀrey
Neville Wikner became one of the many aircraft
designers ﬁghting for a slice of the inter-war light
aeroplane market. But, even if it wasn’t destined for
great commercial success, his high-winged Wicko
was certainly something diﬀerent
WORDS: ARTHUR W. J. G. ORD-HUME
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I

f the early 1930s were rich with
unfulfilled hopes in the field
of light aircraft, this was in the
main because the market was
largely dominated by around half
a dozen makers: British Aircraft,
de Havilland, Desoutter, Miles,
Blackburn and Avro. There were
others for which the hoped-for
orders were too slow and farbetween to make production an
economical proposition. Into this
environment, tarnished as it was
by an increasing threat of war and
economic uncertainty, one man
arrived from the other side of the
world and, against all odds, made
a significant contribution to our
aviation heritage. His name was
Geoffrey Neville Wikner.
Born on 28 August 1904, at
Grafton in New South Wales, he
was the fourth and youngest child
of Valdemar and Isabel Wikner. We
recognise his surname as the middle
name of another Australian-born
aircraft designer, his cousin Edgar
Wikner Percival. Young Geoffrey
grew up doing the things Aussie
boys of that era did. Fascinated by
things mechanical and, especially,
electrical, he admired the progress
of popular barnstormer Nigel Love.
On hearing Love and his joy-riding
Avro could not land at his village to
give a show because of unsuitable
terrain, he boldly wrote to the head
of a major aircraft paint supplier and
vented his youthful disappointment.
Seeing an opportunity to promote
a local lad, the firm arranged his
transport to Mascot aerodrome
where Love took him on that muchcraved first flight.
Wikner responded by writing up
his experience for a local newspaper.
This was popularly received. He was
now inspired to apply for a job with
a Mascot-based aircraft company,
which responded with an offer of a
five-year apprenticeship at a weekly
wage of 5/-. But it came with a
premium of £100, which his parents
couldn’t afford.
He promptly dropped it and
went instead to his cousin Edgar
Percival’s family farm at Richmond,
New South Wales. There he happily
helped out with Edgar’s joy-riding
outfit, which consisted of a rather
tatty pair of World War One-period
Avros, until the timely death of a
wealthy aunt unexpectedly created
funds to complete his education at a
prestigious Sydney boarding school.
Geoffrey now entered an era
characterised by fast motorbikes and
racing cars. Soon he was creating
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his own vehicles, a course that led to
his acquisition of a really clappedout Farman biplane fuselage with
an Anzani engine. This he lovingly
rebuilt with his own design of new
wings and tail.
Now with a ground engineer’s
licence, he teamed up with a pilot
and embarked on his own season of
joy-riding. One of his first passengers

“

Wikner
progressed to the
design of a powered
aircraft

”

was none other than Queenslandborn Donald C. T. Bennett, who
would later become commander of
RAF Bomber Command’s Pathfinder
Force and, later still, manufactured
Druine Condor light aircraft at
Blackbushe in Surrey.
By May 1930 Wikner had built his
own glider, flown it — and crashed
it. It was a sobering experience,
but it resulted in the foundation

of the grandly-titled Associated
Glider Clubs of Queensland, of
which Wikner became president.
Six months later he had progressed
to the design of his own powered
aircraft, which was drafted full-size
on his garage floor. A local Brisbane
firm offered to buy him the engine
for the publicity.
Wikner called his creation the
Wicko Cabin Sports. It was a fairly
conventional strut-braced highwinger, designed for a three-cylinder
American 40hp radial made by
Otto E. Szekely’s company in
Holland, Michigan. However, at
the last moment, the engine deal
fell through and he was forced to fit
the ex-Farman Anzani. This called
for the shortening of the nose to
accommodate the heavier 60hp sixcylinder radial.
The maiden test flight on 25
January 1931 was successful.
Airborne after a run of barely 80
yards, Wikner’s hired test pilot
cavorted happily around at 3,000ft.
It was not just that the Cabin Sports
was such a success: it also happened
to be Queensland’s first indigenous
aeroplane.
Geoffrey Wikner decided that
having a bite at just half the

ABOVE:
Geoffrey Wikner and
his English bride,
Trudy, seated in the
prototype Lusty-built
Wicko.
VIA ARTHUR W. J. G. ORD-HUME

OPPOSITE PAGE:
The sole surviving
Wicko, Joe Dible’s
GM1 G-AFJB,
comes in to land at
Compton Abbas in
2012. NEIL BRANT
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Wikner’s first powered aircraft design, the Wicko
Cabin Sports, in Brisbane during 1931. The 60hp
Anzani engine was an anachronism. ALAMY

Refuelling G-AENU at Stapleford
Tawney. Note the short-span wings
which gave a wing-loading of 11.1lb
per sq ft. VIA ARTHUR W. J. G. ORD-HUME

cake was not enough. That day
he resolved to learn to fly, and
embarked on a quick DH Moth
course until he felt sufficiently
confident to pilot his own creation.
He managed to solo in his cabin
monoplane after one hour 40
minutes’ dual and four hours’ solo
instruction in his friend’s Moth.
One day at Archerfield when he
was working on his aircraft, none
other than Sir Charles Kingsford
Smith — he of Southern Cross fame,
no less — visited and was so taken
with Wikner’s Cabin Sports that
he asked to fly it. After a fulsome
sky-thrash that included aerobatics,
he landed and gave its designer
a metaphorical pat on the back,
saying, “It’s a very fine little machine.
I found it impossible to stall, either
with the engine on or off. It showed
an amazing rate of climb and has no
vices whatsoever!”
Following a highly publicised
christening ceremony for the aircraft,
at which the governor of Queensland
as well as local Brisbane dignitaries
gave of their best, Wikner decided
to give his creation one more test: a
record-breaking flight. On 18 May
1931, he set an Australian altitude
record for light aeroplanes by
reaching 17,000ft. Only the cold and
insufficient clothing prevented him
from going higher.

❖

G-AEZZ being flagged away from
Hatfield at the start of the 1937 King’s
Cup race. Flt Lt Hugh Edwards did
not make the finish, force-landing the
Wicko near Skegness. AEROPLANE
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Success was short-lived, though.
When Wikner applied to register the
aircraft, the burgeoning Australian
airworthiness people decided it fell
short of the full structural strength
requirements. Unregistered, it was
grounded less than six months after
its triumphant maiden flight.
Unfazed by this big-time snub,
Geoffrey Wikner embarked on his
second design, a monoplane twoseater he named the Wicko Lion.
On 28 May 1933, he undertook
the first flight. While it lacked the
top speed of the Cabin Sports, he
was encouraged to enter it for the
upcoming Archerfield air pageant.
Practising for the race, the Anzani
threw a conrod. That was the end of
the motor and any immediate hopes.
An opportunity to rebuild a
badly deteriorated, Cirrus-powered
Avro Avian resulted in a sleek,
wire-braced, low-wing monoplane
named the Wicko Wizard, flown on
30 April 1934. For this he successfully
acquired the registration VH-UPW.
However, a failed investment
enterprise thanks to a dubious
business partner had left the young
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Aussie penniless and with few
promising prospects.
Aware that Edgar Percival had
by now been in England for two
years and was making a success of
it, Wikner decided to follow suit. In
mid-1934, he and his mother arrived
in England. He had just £30 in his
pocket. Sensing an urgent need for
cheap personal transport, he bought
a clapped-out ‘bullnose’ Morris for
£2, got it running, and took a job
preparing the participating aircraft
for the start of the MacRobertson
race at Mildenhall.
A brief employment at Hanworth’s
British Klemm Company was
followed by work at Imperial
Airways, but still the young
Australian was hankering for a
more creative occupation. He
joined Phillips & Powis at Woodley,
building Miles’s designs, and later
watched his cousin put in the best
time in the King’s Cup at Hatfield in
the Mew Gull.
The summer of 1935 was
remembered for its long, sunny
days. Through the aegis of Sir
John McLaren, official secretary
at Australia House in the Strand,
Wikner and his mother were
guests at a royal garden party at
Buckingham Palace — the last before
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the death of King George V. It would
be the final placid year before the
run-up to the 1939-45 war.
With an increasing amount of
detail design work under his belt,
Wikner settled into the English way
of life, though not without some
difficulty. By his own admission,
he arrived as a “rough and ready
Aussie” who learned the hard way

“

Foster proved
to be a rather hotheaded, unstable
partner

”

the English protocol of calling your
superior ‘sir’ and not ‘mate’.
A chance meeting with some
Australian friends who, like he, had
travelled half-way round the world to
seek fulfilment ended with Tommy
Rose introducing him to a business
called Marendaz Special Cars. The
founder wanted somebody to design
a light aeroplane for it to build.
Donald Marcus Kelway Marendaz
was a well-known racing car

enthusiast who now hired the
Australian to pen his new project.
Work progressed well and Wikner’s
scheme for a wire-braced, low-wing,
monocoque two-seater had entered
the construction stage. It had been
agreed between the two men that
each would share credit for the
design, but after an article appeared
in Flight in which Marendaz took
all the credit, a justifiably outraged
Wikner walked out.
Somewhat disenchanted on the
employment front, Geoffrey Wikner
took the decision to form his own
business. After a false start involving
another con-man who turned out
to be an undischarged bankrupt
trading under a false name, he met
one Jack Foster who introduced him
to W. Lusty & Sons of Colin Street,
Bromley-by-Bow in the east end of
London. Foster was a traveller for
the firm but was held in esteem as
the result of some previous valuable
business transaction. The men got
together and formed a company
called Foster Wikner, later changed
to Foster Wikner Aircraft.
While Foster’s name was foremost
and he was technically managing
director, he proved to be a rather
hot-headed, unstable partner — a
troublemaker in waiting. It was,

ABOVE LEFT:
The cockpit of the
Wicko was very much
an individual feature
of the Wikner design.
While control column
and flap lever sprang
conveniently from
beneath the seats,
the throttle lever was
an L-shaped handle
that protruded from
the instrument panel
and was awkwardly
positioned.
VIA ARTHUR W. J. G. ORD-HUME

TOP:
The very first Wicko,
G-AENU, built in
Lusty’s factory
and fitted with the
modified Ford car
engine. Geoffrey
Wikner stands at
the sharp end. The
picture was taken at
Stapleford Tawney,
where its first flight
took place. AEROPLANE
ABOVE:
After re-engining
with a 90hp
Blackburn Cirrus,
the prototype Wicko
G-AENU makes a low
fly-by.
VIA ARTHUR W. J. G. ORD-HUME
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CLOCKWISE
FROM TOP:
A line-up of four
FW3s at Eastleigh.
The third aircraft,
G-AFKK, has twopiece detachable
wings and 1° of
dihedral.
VIA ARTHUR W. J. G. ORD-HUME

Jack Foster was
company managing
director, but he had
one or two quirks.
On one occasion
he chased Wikner
round the hangar
while brandishing
a revolver. Wikner
made a habit of
never being far
from his ‘waddy’, an
Aboriginal wooden
club used for hitting
people hard…
VIA ARTHUR W. J. G. ORD-HUME

Inside the
Southampton factory
with four Wickos in
various stages of
construction.
VIA ARTHUR W. J. G. ORD-HUME

G-AFKS was an FW3
which was trialled
with skis. Geoffrey
Wikner was inspired
to experiment in this
way following the
extreme wet winter
of 1938-39.
VIA ARTHUR W. J. G. ORD-HUME
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though, James F. Lusty with his four
brothers who put up the capital and
held 51 per cent of the business. The
remainder was split evenly between
Wikner and Foster. Wikner was later
to comment that he could not have
wished for a better business partner
than Jim Lusty.
The new business had as its goal
the creation of a simple light aircraft
that was inexpensive to produce,
easy to fly and powered by a lowcost, water-cooled Ford V8 car
engine. Wikner, as technical director,
would be in charge of design.
And, with the faultless accuracy of
hindsight, we can see that he was
actually a better designer than his
cousin Edgar Percival.
The famous Gull series, together
with the record-breaking Mew
Gull, was certainly dreamed up by
Percival and financed by him, but
it was Rowland Bound who was
initially responsible for making a
decent fist of Percival’s ideas. And,
after him, the good work continued
at the hands of Arthur Andrew
Bage, to whom such aircraft as the
Vega Gull and its development, the
Proctor, should be credited. While to
his dying day Edgar Percival swore
blind these were entirely his own
designs, as I explained in my book
Percival Aircraft: Edgar Percival,
the Man and his Legacy (Stenlake
Publishing, 2013), Percival hired
capable men but, like the efforts of
Marendaz, claimed all the plaudits.

Wikner, on the other hand, was his
own designer at all times.
The aircraft which emerged was,
for its mid-thirties origins, quite
modern in appearance. This was
despite its inherent boxy design and
economy-inspired manufacture.
Like Latimer-Needham and his
shoestring Luton Aircraft company,
Wikner could not afford the luxury
of welding, so the majority of metal
fittings were basic — simple built-up
fabrications with the very minimum
of oxyacetylene work.

“

The handsome
Wicko exuded
an image of racy
sophistication

”

With its curved wing surfaces,
well-faired cantilever undercarriage
with smartly spatted wheels and a
wrap-around moulded windscreen,
the Wicko was a handsome
aircraft, exuding an image of racy
sophistication. Perhaps only the
tailskid belied its goal in life.
As for the power unit, Wikner’s
choice of the Ford V8 was clever.
Because the crankshaft speed and
power output of the Ford nearly
matched those of a Pobjoy Cataract,

his plan was to incorporate a Pobjoy
reduction gear. This unit comprised
a double helical spur-gear of .47-to-1
ratio. The geometry of the assembly
with the addition of a thrust bearing
allowed the propeller thrust line to
be raised above the Ford engine’s
normal crankshaft output at the
lower part of the ‘V’ and so allowed a
more symmetrical, streamlined front
end. Since the engine’s power output
and output revs were now similar
to the original Pobjoy from which
Wikner had lifted the gearbox, he
used the same propeller as did the
BA Swallow.
He called the composite motor
the Wicko F. It developed 85hp at
1,500rpm. A Delaney Gallay radiator
protruded into the slipstream
under the cabin, rather negating
the aerodynamically efficient nose
profile. The undercarriage was a
novel cantilever design, having
telescopic legs without external
bracing, and was the first of its type
used in Britain.
The prototype Foster Wikner cabin
two-seater was taken to Gravesend
aerodrome for final assembly.
Finished and registered G-AENU,
the aircraft, called the FW1, was
trucked by road to Edward Hillman’s
aerodrome at Stapleford Tawney
where Wikner undertook the first
flight on 21 September 1936. Besides
some cooling problems which were
quickly sorted out, all was well. The
press, in those days ever-supportive
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of anything interesting in aviation,
ran enthusiastic articles quoting
Wikner’s statement that his aircraft
with its converted car engine would
sell for around £425, some £200
cheaper than any similar aeroplane
using a regular aircraft motor.
With a weight of some 450lb,
the 80hp produced by the engine
worked out at about 5.625lb per hp.
Already, ideal weights of under 3lb
per hp had been achieved, and soon
motors of under 2lb per hp would be
on the horizon. Wikner had a nice
aeroplane but the wrong engine. And
the Air Ministry, then responsible
for civil aircraft airworthiness, was
far from happy with an aircraft
driven by a car engine. No proper
aircraft motor, no certificate of
airworthiness. Ahead was going to
be an uphill struggle.
At this point, Blackburn came
along and offered to lend Foster
Wikner a Cirrus — 90hp for 200lb
(2.2lb per hp) — free of charge for
a year. It was an obvious choice.
Wikner said goodbye to the Wicko F
engine and its draggy radiator, and
installed the air-cooled Cirrus fourcylinder inverted in-line.

WICKO PRODUCTION
Registration Date
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c/n Engine(s)

Fate

19 September FW1/FW2 1
1936

85hp Wicko F
(converted Ford
V8)/90hp Blackburn
Cirrus Minor 1

Stored Birmingham during war;
restored September 1946 at
Rearsby; derelict Plymouth 1953

G-AEZZ

8 September
1937

FW3/GM1 2

150hp Blackburn
Cirrus Major

Converted to GM1 1938;
impressed July 1941 as ES943;
used by Air Transport Auxiliary at
White Waltham; struck off charge
3 September 1942

ZK-AGN

13 October
1938

FW3

3

150hp Blackburn
Cirrus Major

Impressed as NZ580; flew into
radio mast near Johnsonville,
Wellington, in rain and poor
visibility; crashed into orchard 26
November 1942, crew escaped
with minor injuries; remains
salvaged but written-off 31
December 1942

G-AFAZ

19 September GM1
1938

4

130hp DH Gipsy
Major

Impressed May 1941 as ES924
for ATA, White Waltham; flown
to Lundy for major inspection 23
June 1942; struck off charge 13
August 1942

G-AFJB

1 November
1938

GM1

5

130hp DH Gipsy
Major

Impressed as DR613 for ATA; civil
registration restored October 1945;
retired 1965; restored to flying
condition 2005; sole surviving
example, owned by Joe Dible

G-AFKS

5 January
1939

GM1
6
(trialled
with skis)

130hp DH Gipsy
Major

Used as company
communications transport by
Nash Aircraft Sales & Hire;
modified as three-seat Warferry;
impressed August 1942 as
HM574; scrapped Eastleigh 1946

G-AFKU

14 June 1939

GM1

7

130hp DH Gipsy
Major

Impressed August 1941 as
ES947; served with No 24
Squadron; hit balloon cable and
crashed in sea off Cardiff 26
November 1942

G-AFKK

3 July 1939

GM1
(fitted
twopiece
wings)

8

130hp DH Gipsy
Major

Impressed May 1941 as ES913
for ATA at White Waltham; to No
24 Squadron 1942; to Lundy for
overhaul December 1942 but
struck off charge 29 December
1942

G-AFVK

13 June 1939

GM1

9

130hp DH Gipsy
Major

Impressed October 1941; used
by ATA at White Waltham as
HM499; assigned to No 27
Group Communications Flight,
Cranwell; collided with lorry
in taxiing accident; struck
off charge 26 August 1944,
transferred to No 1457 (ATC)
Squadron, York, as 4962M

-

-

GM1

10

-

Unfinished, stored during war;
cannibalised to service HM497
which became G-AGPE

G-AGPE

4 April 1945

GM1

11

130hp DH Gipsy
Major

HM497, retained by
manufacturer until 14 April 1942;
delivered to RAF Lichfield 17
November 1942; purchased by
designer 1945 and registered
G-AGPE; sold to Philippa Bennett
as air taxi 4 April 1946; withdrawn
from use July 1948; scrapped
Eastleigh May 1949

❖
A programme of improvements
including upgrades first to the 150hp
Cirrus and, finally, the 130hp Gipsy
Major, culminating with extensive
airworthiness trials at Martlesham
Heath, saw the Wicko pass with
flying colours. Meanwhile Wikner
increased the wing area from 135
to 153 sq ft by boosting the span
from 31ft 6in to 34ft 6in. While the
prototype was fabric-covered, the
wing on later models was plywoodclad. This dispensed with the need
for internal bracing.
A move from the restricted
space at Lusty’s factory to a hangar
right next to Cunliffe-Owen on
Southampton’s Eastleigh Airport
afforded the opportunity to embark
on Wicko production in a big way. It
also removed regular contact with
an increasingly obstructive Jack
Foster, who became convinced that
the aircraft designed and built at
Hamsey Green by Richard Taylor
— the ill-fated Taylor Experimental,
G-AEPX — was the better option
for Lusty’s to build. It will be
remembered that this machine had
a novel wing construction, devoid
of all bracing. On an early flight the
wing collapsed, killing its youthful
designer and ending the project.
Now at Eastleigh, Geoffrey Wikner
was able to proceed unhindered

Type

G-AENU
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ABOVE:
G-AFJB inbound to a
2014 Popham fly-in.
PETER R. MARCH

104 www.Key.Aero

with manufacture of his Wicko,
and in the space of a few months
11 were built. Fabrication was
unusual in that jigging was kept to
an absolute minimum. This was
possible because while the fuselage
sides were laid out in flat-profile
jigs in the normal way, so were the
top and bottom frames. Each of the
four corner longerons was divided
into halves, so each side frame was
self-jigged to the top and bottom,
matching the four pairs of halved
longerons glued together into
one whole. This not only speeded
up manufacture; it also ensured
accuracy. The cabin doors, one each
side, were likewise made integrally
with the fuselage sides and then cut
and separated afterwards. In this
manner, construction was greatly
simplified.
Other changes from the prototype
concerned flaps. The one-piece
Clark YH-section wing originally
had no flaps, but on production
models plain trailing-edge flaps
were fitted. Although this was an era
of light aircraft with folding wings,
the Wicko’s mainplane was made
in one piece with neither dihedral
nor taper. Plank spars and plywood
skinning dispensed with inter-spar
bracing. Attachment to the fuselage
was by centre-section bolts and a
pair of parallel steel struts of aerofoil
section to each side.
Of the 11 aircraft produced,
an early example was exported
to New Zealand. Alarmed at the
high shipping costs, when another
seemed earmarked for freighting it
was modified to incorporate twopiece detachable wings. At the same

time, it was given 1° of dihedral and
the undercarriage shock-absorbers
were revised to occupy less space.
The rudder was provided with an
aerodynamic balance. As it turned
out, this aircraft, G-AFKK, stayed in
Britain. Only one example, identified
with the early constructor’s number
3, went abroad as ZK-AGN.
Piloting the Wicko was remarkably
easy and straightforward. Once
accustomed to flying a light
aeroplane with a significantly
higher wing loading than, say, a
Tiger Moth, it became a pleasure.
One disadvantage of the aircraft
was cabin visibility, the pilot’s view,
especially out of the right-hand side,
being rather restricted. This was not
so obvious once in the air, but taxiing
was often tricky. As with the Spitfire,
it was necessary to weave from side
to side and one appreciates why

“

Wikner saw
little merit in
reviving the Wicko
at the war’s end

”

Wickos had a higher-than-usual
incidence of hitting things on the
ground. Cabin headroom was
restricted by the presence of the rear
wing spar which traversed it and
effectively ruled out any thoughts of
wearing a bone-dome.
The only major criticism of the
aircraft concerned the arrangement

of the throttle control which, of
the plunger type, was not ideally
positioned for persons having an
arm at each side. In fact, emerging
from the centre of the panel, it was
not suited to use by either hand.
Aside from this anomaly, Wicko
pilots found the aircraft simple to
fly, the well-balanced flaps meaning
that their application did not induce
violent changes of trim.
With the gathering of war clouds,
Wikner altered his creation in the
hope of securing a government
contract. G-AFKS underwent the
modifications, fuel capacity being
increased and the cabin converted to
accommodate three people — pilot
plus two servicemen, the second
seated sideways behind the two
front seats. In the original Wicko,
there was a large fuel tank on a
shelf behind pilot and passenger;
in the revised machine, named the
Warferry, it was contained in two
wing-root tanks. At the same time,
the tailskid was replaced by a basic
tailwheel assembly.
As it turned out, the government
order went to the larger and more
robust Fairchild Argus. Nevertheless,
of the 11 machines built to the start
of the war, nine were to appear on
the British register and no fewer than
eight saw some service during the
war years, the Warferry name being
commonly used in relation to them.
G-AFJB, today the sole survivor,
became DR613 with the Air
Transport Auxiliary. The 1938-built
aircraft, originally delivered to the
Midland Aero Club, embarked
on a chequered military life that
began with a taxiing accident at
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Andover in December 1941 when
it overturned in gusty conditions.
Repaired, it moved to Heston on
communications duties, but shortly
afterwards went back to Eastleigh
where it served with Cunliffe-Owen
Aircraft as its communications
machine. In the summer of 1944 it
was sold back to Geoffrey Wikner,
who restored it to the civil register
and sold it on to ex-ATA pilot Miss
Philippa Bennett, operator of an air
taxi service from Eastleigh. After a
forced landing in a too-small field
in poor visibility at Walney Island,
Barrow-in-Furness, the Wicko fell
over an 80ft cliff and landed upsidedown in the sea. Miraculously, the
occupants were unhurt and, along
with the undamaged aircraft, were
rescued safely. It returned to the
skies and passed through the hands
of several owners, but had been
grounded for some time when it
was purchased in 1998 by Joe Dible.
Since 2005 it has been flying again,
thanks to the restorative efforts of its
owner Joe and the late Ron Souch of
Aero Antiques.

Aimed at a military contract, the Wicko was upgraded to three-seater status
and given the name Warferry. G-AFKS was assigned serial HM574, the aft
cockpit fuel tank being replaced by two wing root tanks, while there was the
addition of a starboard wing leading-edge landing lamp. VIA ARTHUR W. J. G. ORD-HUME

❖
There was a novel twist to the story.
While most aircraft designers never
get the chance to pilot their own
creations in time of war, Geoffrey
Wikner was different. Throughout the
hostilities he flew in the ATA as a ferry
pilot and was a frequent presence
at White Waltham, home to several
Wickos which were on the fleet of
aircraft used to position ATA crews.
Wikner found himself assigned to
flying his own aircraft in earnest on
numerous occasions.
During hostilities, Foster Wikner
Aircraft manufactured plastic
components on government contact.
Wikner himself served his adopted
country well. By 1945 he had
delivered more than 1,000 aircraft
and had flown in 67 different types.
With the coming of the war’s end,
Wikner saw little merit in reviving
the Wicko and, besides that, he now
wanted to go back to Australia with
his family. His method of doing
it, namely buying a Handley Page
Halifax, civilianising it, chasing nonexistent sponsorship and eventually
getting aloft and on his way before
he could be stopped by the overzealous authorities, is in itself a
fascinating story — but one for
another day.

The final Wicko was the amalgamation of the 10th and 11th airframes built at Eastleigh. Completed
as HM497, it ended up at No 81 Operational Training Unit at Tilstock from August 1943 to replace its
previous ‘hack’, Desoutter HM508. It survived the war and was bought back by Wikner in 1945 and
registered G-AGPE on 6 June 1945. Philippa Bennett operated the aircraft from Eastleigh on her air
taxi service until, in May 1949, it underwent that cruellest of fates — being ‘reduced to produce’.
VIA ARTHUR W. J. G. ORD-HUME

A rare display appearance by the Wicko was
made at an Old Warden evening show in July
2015, with Charlie Huke at the controls. ALAN WILSON

The author thanks the late Kynaston
Valdemar Wikner (1937-2004) and the
late AVM Donald Bennett (1910-1986).
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WARBIRDS Catalina training

PBY-5A Catalina G-PBYA high over
East Anglia. The aircraft is owned
by Catalina Aircraft, and operated
from Duxford by Plane Sailing.
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‘CAT’
SCHOOL

How Plane Sailing trains new pilots to fly its majestic PBY Catalina, and
perpetuate the expertise of operating the big amphibian
WORDS: BEN DUNNELL PHOTOGRAPHY: DARREN HARBAR
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WARBIRDS Catalina training

RIGHT:
Engine handling is a
key element of the
type rating training,
as the two Pratt &
Whitney R-1830-92s
— like any big radials
— do not take kindly
to sudden power
adjustments.
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I

n almost every way, it’s out of the
ordinary. While the Consolidated
PBY-5A Catalina operated by
Plane Sailing Air Displays may be
among the most familiar warbirds
on the European circuit, using the
qualities that rendered the type such
an outstanding long-range maritime
asset during the Second World War
to deploy further from home than
the majority of historic aeroplanes,
so many attributes set the ‘Cat’
apart from the pack. As others have
departed, so the Canadian Vickersbuilt machine — strictly, therefore,
a Canso A — has been left as the
sole airworthy representative of the
PBY family outside North America
and Australasia. By its nature, the
big, heavy, twin-engined amphibian
makes a very particular set of
demands on its crew, demands that
require a core of type experience
to be maintained and perpetuated.
What’s more, it’s done in-house.
Central to that expertise remains
Paul Warren Wilson, the former
RAF Harrier pilot who co-founded
Plane Sailing back in the mid-1980s,
and is the organisation’s chief pilot.
His foresight in establishing the
concept of group ownership when
acquiring the current Catalina, now
registered G-PBYA, has placed the
IWM Duxford-based operation
on a very firm footing. With that
has come a cadre of shareholder
pilots able to take on, alongside
Paul, the all-important training
burden. The last few years have seen
these arrangements being further
formalised, but Plane Sailing has
proved more than equal to the task.
Having bought in as long ago as
2003, when the aircraft was being
readied for delivery to the UK,
Derek Head is deputy chief pilot.
His RAF career saw him flying the
Hercules and Andover, after which
he joined the commercial sector,
retiring from his last airline job
in 2016. Head has become a type
rating instructor on the Catalina
as well as a display authorisation
evaluator. The chief ground
instructor, meanwhile, has a very
different background. Australian
Jeff Boyling was a physiotherapist
for more than 35 years, but his deep
interest in aviation saw him learning
to fly in the 1990s and getting his
commercial licence, multi-engine
qualifications and instrument rating
at Stapleford in Essex, where he
became an instructor in 2007. Since
then he’s obtained his seaplane
rating, and joined Plane Sailing
during 2011.

They are among 21 full equity
shareholders in the aeroplane,
out of 25 available places. In
addition, there is now the offer of
so-called redeemable shares for
those interested in just coming to
fly the PBY for a year. “For pilot
recency purposes we’ve capped
the number of
pilot nominated
shareholders at
15”, says Derek
Head. “Out of
those, there are
probably about
eight completely
active pilots.
Others, for
various reasons
— mainly work
— do their type rating every year but
very little other flying. There are two
pilots who are awaiting type rating
training at the moment.”
That type rating process is now
under Plane Sailing’s remit, as Head
notes: “Before we had our own
training organisation, we were not

“

type-rated on the Catalina. We had
type rating exemptions. The CAA
delegates in this way for a number
of aircraft. Round about 2014, the
CAA said it now required us to
have a formal type rating training
organisation for the aircraft. We —
Paul Warren Wilson, mostly — had
to go through
a fairly large
amount of
organisation to
set up a TRTO
on the Catalina.
It took the best
part of a year.
The structure is
pretty standard,
organisationally,
for a TRTO. We
have two type rating examiners, both
land and sea: Paul Warren Wilson
and Paul Mulcahy, who’s an ex-CAA
chief test pilot.
“If you have a large organisation,
like an airline, you have to have
a formal system, very carefully
defined. For something like this,

The engines are
probably the most
critical part, and
the costliest

”
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particularly with a single aircraft,
you need to have a PTO, a pilot
training organisation, but again you
have a certain amount of latitude
from the CAA as to how it’s actually
conducted. The standards that are
required are just the same, but the
organisational structure as to how
you arrive at this can be slightly
different”. The Catalina is deemed to
require a TRTO as it is operated on
a certificate of airworthiness, not a
permit to fly.
Plane Sailing’s syllabus works
towards a co-pilot qualification.
Who, then, can apply? Head says,
“The first criteria is, ‘Can you afford a
share?’ The second part is knowledge
and experience. Because we have a
very good working relationship with
the CAA, we started off with almost
draconian requirements for entry
into training, including having a full
set of commercial ground exams,
even though it’s a private aircraft.
Through Paul Warren Wilson’s
perseverance and other things,
plus our credibility with the CAA,
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what we are down to now is that
minimum entry is 70 hours’ pilot in
command of an aircraft, and a multiengine rating. There are a couple
of levels above that, if you have
commercial experience or larger
multi-engined experience, so it is
tailored to a certain degree. A certain
amount of extra training is required
for people who have not flown large
aircraft, or who have not flown a
multi-crew aircraft, which is a fairly
large number of them.

❖
“The course itself is fairly relaxed.
If you can pass a multi-engine piston
rating, you will be able to fly this
aircraft. That is basically the cut-off.
Frankly, this thing is much easier
to fly on one engine than a [Piper]
Seneca. The selection is done for
us at the multi-engine piston rating
stage.”
The structure of the ground
school is, effectively, equivalent
to that required for a multi-crew
commercial aircraft. Jeff Boyling

explains, “There are three days of
ground school, to gear them up
to know the various systems on
the aircraft, to know the physical
characteristics of the aircraft and to
know about operating the aircraft. I
do that training, and it’s a mixture of
in the classroom and at the aeropl;a.
We’ll do a session either in the tower
briefing room or in our offices here,
with PowerPoint slides to illustrate
all the bits and pieces, and then
we go over to the aircraft and start
poring over it.
“They learn about aircraft
limitations, aircraft systems, normal
operating procedures, emergency
operating procedures, performance
and dealing with the engines. Now,
the engines are probably the most
critical part, and the most expensive
part. Therefore, the management of
the engines is quite important. How
we start them, how we maintain
them, how we fly with them — the
power settings we need — are all
covered.
“We deal with the physical flying
of the Catalina, and the checklist. It’s
a detailed checklist, so we sit down,
talk about what’s in it, physically go
and do the checklist and learn how
to do it in a multi-crew environment.
There will be a pilot flying and a pilot
monitoring; the pilot monitoring
calls the checks, the pilot flying
answers the checks. We’re making
sure the individual understands
what those checks are for, and what
to look for when doing those checks.
That’s all part and parcel of practice.
“We need to cover such things
as weight and balance for the
aircraft. Its maximum all-up weight
is 26,452lb, but we can go up to
28,000lb when we’re doing certain
ops. It’s about understanding
that, and how that mass can be
distributed within the aircraft to get
our centre of gravity within limits.
Then we’ve got all our performance
calculations: a lovely set of graphs,
which we’ve photocopied and
photocopied and photocopied, to
understand our performance on
grass, on hard surfaces, on water
and so forth. And by virtue of being
based here at Duxford, we have
certain privileges, so we need to be
conversant with the flying orders.
“At the end, there’s a written exam.
There are 100 questions they have to
answer, multiple-choice. Typically
they’ll do the exam, I’ll mark it and
they’ll get an immediate answer in
terms of whether they’ve passed.
I’m pleased to say I’ve had a 100 per
cent pass rate with everyone I’ve

LEFT:
Plane Sailing’s
deputy chief pilot,
and Catalina type
rating instructor,
Derek Head (left)
and chief ground
instructor Jeff
Boyling.
BELOW LEFT:
In the cockpit,
perhaps the most
prominent feature is
the location of the
throttle control levers
in the roof. This is
an environment
in which crew cooperation is crucial.
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ABOVE:
G-PBYA carries the
nose art Miss Pick
Up, depicting a
late-war US Army
Air Forces OA-10A
rescue aircraft of
the 5th Emergency
Rescue Squadron
stationed at
Halesworth, Suffolk.

RIGHT:
Chief pilot — and
Plane Sailing cofounder — Paul
Warren Wilson
undergoes
recurrency
training over
Cambridgeshire.
DAVID LEGG
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trained so far. With what they haven’t
got right, we look at why. It might be
that it’s a line on a graph that’s not
quite broad enough or thin enough
to hit the right spot, or something
they’ve just become confused on.”
And so to the flying part, which
Derek Head describes. “The basic
course in itself lasts three hours.
That doesn’t sound a great deal, but
that is airborne time. Normally, on
the first occasion you won’t even
get airborne. The first exercise is
being there while the engines are
started. It is always a function of the
captain to start the engines, simply
due to the pure ergonomics of where
the starting equipment is on the
aircraft. However, it is incumbent
upon the student to be able to
recognise what’s being done, make
sure it’s being done correctly and
call out if they see any problems the
captain may not. Actually, starting
this aeroplane there are indications
which the captain cannot look at by
function of what he’s doing.
“The next thing is taxiing. You
have an aeroplane which weighs
just under 12 metric tonnes. It has
a lot of inertia and no nosewheel
steering, so this is the first thing they

find challenging. We’ve learned that
we will spend 15-20 minutes taxiing
around the airfield, just to get the
feel of it. The big thing about the
Catalina is the inertia. When you
stop doing something, it doesn’t
necessarily stop immediately. The
aeroplane may take time to do it”.
And, of course, the PBY’s size may be
difficult to come to terms with while
taxiing. Its 104ft wingspan, similar
to that of a Boeing 737-300, means
awareness of wingtip positioning

is all-important in ground
manoeuvring.
As Head continues, “The engine
power checks are fundamentally the
same as on any aeroplane, but there
are very specific things we have to
address with the engine handling
to protect them. Large radials were
designed to run at cruise power for
very long periods. They were not
designed for large power changes.
In the whole course, multi-crew
engine management is fairly high
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up in the order of importance”.
Boyling adds, “That’s where you’ve
got a totally diﬀerent environment of
noise and airframe shaking, because
when you put it up to 2,000rpm it’s
bouncing around”. Few potential
Catalina pilots, after all, are likely to
come along these days with prior
experience of big radials.
The next milestone is the initial
training ﬂight, for which the
instructor and trainee are always
accompanied by a safety pilot. “The
ﬁrst take-oﬀ will normally be by
the instructor”, says Head, “simply
because the number of distractions,
both visually and audibly, is a bit too
much to take on board. The last thing
we need on that take-oﬀ is to have a
brand-new pilot who’s never done
an engine power reduction on the
aircraft suddenly reducing the power
at a critical moment. Eﬀectively,
what you’ve got on that occasion
is a single-pilot operation with an
interested onlooker.
“Once you’re airborne, you’re
straight into basic aircraft handling:
ﬂying straight and level, turns
climbing, descending, all the things
you would
normally do in
a conversion. It
is an interesting
aeroplane. You
might ﬁnd this
odd, but people
who have had a
certain amount
of gliding
experience
will probably
understand the basic handling
characteristics more than someone
who has 10,000 hours steeped in
commercial aviation in jets, simply
because you need your feet all the
time. People begin to appreciate
the inertia of the aircraft, and —
particularly in this aeroplane — the
adverse aileron yaw. That’s the big
thing with the Catalina. You have it
in any aeroplane, but this one has it
on steroids.
“They will ﬁnd that, as with many
old aeroplanes — Tiger Moths and
so on — it’s relatively easy to ﬂy, but
diﬃcult to ﬂy well. Because it is large,
it is heavy, and there are no power
controls. People will get fatigued
fairly quickly in ﬂying the aircraft
initially. They will try and ﬁght it too
much because they’re expecting too
much of it. They can do ﬁve or 10
minutes and then need a bit of a rest
to get themselves back into gear.
“With a light aircraft, or even
an airliner, when you move the

“

control column things normally
happen. With the Catalina, it’s a
case of applying, wait a while, order
a cup of tea, and then something
will happen. What tends to happen
is that people ﬁnd nothing is
happening and apply more — then
there’s a pause, it starts happening
and they’re trying to stop it. You
quite often get lateral oscillations
in particular, and people ﬁghting it.
So, there are two things. There’s the
physical side of doing this, and the
mental side of thinking, ‘When I’ve
ﬂown an aeroplane before, it’s done
this, but the Catalina’s not doing this’,
and trying to get the two to connect.”
Thinking back to his early PBY
experiences, Boyling concurs. “The
extent of the control input was one of
the big things I learned. If I did what
I do on the ‘Cat’ in a light aircraft,
we’d be upside-down, because of the
extent of the movement. And, as for
the point about legs, most folk when
they turn up [have] forgotten what
their feet are for. Adverse aileron
yaw will catch you out. I always
remember ﬂying with Derek and
wondering why I was sideslipping
into the runway
here. It’s one of
those learning
curves, and even
commercial
pilots will get
caught out by
that.”
The same
goes for engine
management.
Head explains,
“Applying power for a climb in a
light aircraft, you just push one
lever forward. In this one, there are,
eﬀectively, three levers: the throttle
itself, rpm, and also mixture. You
normally ﬂy with a lean mixture, but
if you use anything beyond cruise
power for climbing you’re looking at
not only changing rpm but also the
mixture settings.
“The ﬁrst ﬂight is generally
about an hour. Most of that will
be standard things such as climbout and steady ﬂying, a mixture
of pilot ﬂying and pilot not ﬂying.
Depending on how they’re doing,
we may do steeper turns and the
like. Then there’s descending: this is
a very clean aeroplane, a lot cleaner
than people think. For somebody
who has done a limited amount of
ﬂying — actually, even for those
who’ve done an awful lot of ﬂying
— the workload on this aeroplane
to physically ﬂy it, other than in the
cruise, is really quite high. You

On the shimmering
freshwater lake at
Biscarrosse, Plane
Sailing’s main site for
water training. ALAMY

People will ﬁnd
it's relatively easy to
ﬂy, but diﬃcult to
ﬂy well

”
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TAKING THE WATERS
“One of the advantages of having a type rating training
organisation”, says Derek Head, “is that we can now take
people who have no form of water rating whatsoever and
train them from scratch for water operations. If you can do a
two-engined approach and land the aircraft safely as a
co-pilot on land, there’s not a great deal extra that’s
required for doing the sea rating. Take-oﬀs and landings on
sea are relatively simple exercises. There are minor
handling diﬀerences when it comes to take-oﬀ, and ﬁnal
approach and landing. The most challenging thing with the
Catalina is taxiing on water.”
That aspect, of course, is a major focus of Plane Sailing’s
water training. It mostly takes place at Biscarrosse, that
great historic centre of seaplane activity in south-western
France, where one of the freshwater lakes is ideal for the
purpose. Indeed, the Catalina will be there for several days
this May around the occasion of the Rassemblement
International d’Hydravions, Europe’s largest water aircraft
meeting, which takes place on 28-29 May. But this training
sometimes takes place a little closer to home. “By virtue of
a court case quite a number of years ago”, Head explains,
“you can land anywhere on Scottish lochs, and we can use
Lough Erne in Northern Ireland. But it is impossible to ﬁnd
anywhere in England and Wales — and trust me, I’ve tried.”
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standard for most”, he says. “You’re
converting somebody to be the copilot of a large aeroplane. You’re not
expecting a fantastic amount, but
you have to expect the basics when
you get to the end of the course.
“Trip two will normally involve
a bit of general handling out in the
close-in area, and then we’ll come
back in for some circuit work. It is
high-enough workload when you’re
familiar with the aeroplane, but it is
very high-workload for somebody
new on it because of the ‘newness’
of it, the crew co-operation and
everything together. Honestly, the
maximum I would expect to do with
somebody is three or four circuits in
one go. Beyond that, you’ll see the
performance die off because of the
workload.
“It’s very much a ‘seat-of-thepants’ aeroplane. They will know
if they’re getting it right or not.
If they’re not getting it right, the
thing to do is make a few more

“

People with lots
of experience try to
relate that to the
Catalina

”

ABOVE:
Manoeuvring the
Catalina involves
a certain degree
of anticipation, as
control response is
far from instant.
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look at it with each person. If you’re
starting to see a performance dropoff because they’re just completely
full, you’ll come back, land and go
and have a chat about it. Normally,
one trip a day is enough. There is
enough afterwards to analyse.
“This aeroplane is a great leveller.
You see people with very little
experience performing better
than those with large amounts of
experience. The ones with large

amounts of experience are trying
to relate that experience to the
Catalina. On the other hand, those
with limited experience are learning
things from new, rather than having
to un-learn things.”
Back on the ground, there’s time
for a relaxed debrief for, as Head
stresses, “This is a fun thing to do”.
Assuming it’s gone well, thoughts
can then turn to the student’s next
flight. “Progress is normally fairly

adjustments. Some people will
click straight away, other people
will take a bit longer, but that’s a
matter of a human being. Some are
better at riding a bicycle straight
away than others. It’s a motor skill,
like anything else, so you have your
own progression rate. That can
be adjusted; the way they receive
information has to be tailored to the
individual, depending on how they
process it and how they respond
to things. But, essentially, it’s the
same, and after a couple of trips
most people — if not just about all,
frankly — are up to a point where
they’re beginning to be a bit more
comfortable with this rather unusual
situation they’ve put themselves in.
Their ability to absorb information,
to process it and react to it improves.
“On the third flight we’re looking
at the single-engine aspect with the
simulated asymmetric work, where
you throttle an engine back to zero
thrust. They have to be able to do
the standards, which are a simulated
engine failure on take-off, a singleengine approach and go-around,
and a single-engine landing, just like
any other type rating. The biggest
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difficulties are that we don’t have a
flight simulator, and there are engine
handling considerations in this as
well. We cannot do a simulated
engine failure below 500ft, which
is a limitation, so it is moderately
academic. So long as they can
demonstrate the fact that they can fly
a constant heading, constant speed
and constant climb, that is all we can
expect of anybody on this aeroplane.
“From a rudder handling point
of view, if you can fly a light twin
on a single engine, the Catalina
presents no problem. The engines
are very close-in, and the rudder
loads are surprisingly light. The
biggest problem in getting all these
simulations to occur is that the
workload for the instructor goes
through the roof in managing the
engines. We go and do the singleengine climbs and things like
that out in the middle air. Then
we’ll come back and do the three
exercises: normally the first one is
a standing-start take-off with an
engine failure above 500ft. If they
are doing all right, we will put them
into a single-engined circuit and
approach, and then a straight goaround.

❖
“By then, normally, we can expect
to see them coping with this all in
one go. They’re pushing a whole
three hours on the aeroplane,
but the single-engine handling
is sufficiently benign that they
can position the aircraft as they
would on two engines. What is
fairly difficult is for the instructor
is to present a situation which is
as realistic as possible, given the
fact that we have to do it with two
live engines. It’s a balance of being
realistic and academic.”
With that, the successful student
will be passed on to one of the
type rating examiners in order to
undertake their test. This, again,
follows a typical commercial
airline format: engine failure on
take-off, single-engine approach
and go-around, single-engine
landing and three items from the
normal checklist. For the freshly
minted Catalina co-pilot, other
opportunities now await, among
them displays as pilot not flying.
This is covered by a further training
module. Having got that far, the
likelihood is that a new co-pilot will
already have experienced a display
flight during a practice at Duxford,
all the while monitoring and
learning from the captain.
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“You want them to be good on
their checks”, comments Boyling,
“because in a display situation it’s
more a case of the co-pilot running
through the checks, making sure
everything’s done in the right order
at the right time. The captain is
watching everything like a hawk,
but he’s also focused on flying the
routine. The other thing is balancing
up what you want in a crew. You may
have a highly experienced captain
and a fairly new co-pilot. If you’ve
got a fairly new captain, you’d want
a more experienced co-pilot going
with them. I normally select the
crews, and I’ll discuss things with
Derek to ensure that we’ve got the
right sort of mix for whatever we’re
meant to be doing.”
From there, it’s possible to
become qualified as a co-pilot for
water operations, and eventually to
undertake an upgrade to captain
depending on previous experience.
“Realistically”, says Head, “if you
have a reasonable amount of
experience of command of a large
aeroplane, we’re probably looking at
two really productive years getting
your feet under the table with the
aircraft. If you ask any of the guys
who’ve done it, they wouldn’t want
to do it in any less than that. We will
invite them to have a go in the lefthand seat, and just about all of them
say yes.
“As it would be with an airline,
what you’d expect is a left-seat

conversion, because your hands go
the other way round, a bit of flying
and — though it’s not specifically
required — a type rating renewal in
the left seat. The way we look at it is
that being in the left-hand seat is not
just about being a captain. You’re
managing six people, or whatever,
and this aeroplane could be almost
anywhere in Europe. Whoever is
going to be in command has to have
a grasp of the management not only
of the aircraft but the people, over a
24-hour period and not just in flight.”
Fundamentally, this whole
process is about remaining fit for
the future, maintaining a cadre of
suitably experienced Catalina pilots
to ensure the necessary skills are not
lost. “We are lucky at the moment
in that we have a number of very
good pilots in their 40s and 50s who
will be able to carry the flag on”, says
Derek Head. Through Plane Sailing’s
training system, they in turn will pass
their expertise to future generations
— and, above all, enjoy
themselves while doing it.

ABOVE:
With wingtip floats
lowered, as if for a
water landing. The
lack of suitable sites
for such operations
in England and
Wales restricts the
opportunities for
relevant training.

To join the Catalina
Society, which
supports Plane
Sailing, visit
www.catalina.org.uk

An open day for potential new shareholders in the
Catalina’s operation is being held on Sunday 16 October at
the aircraft’s base at IWM Duxford, Cambridgeshire.
Shares are available for both pilots and non-pilots, and the
day will be an opportunity to get up close to Miss Pick Up,
see how the group works and learn about what share
ownership entails. Pre-booking is essential — contact
pby5@btinternet.com for more details.
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1930s SPANISH
The grandfather of Santiago Ferrer Jover served in the Spanish Navy’s
then air arm, the Aeronáutica Naval, during the 1930s. His images depict
some of its eclectic range of aircraft types

unknown location — possibly
A Hispano-Nieuport NiD-52 at an
. This type had been produced
1935
circa
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The Avro 504K enjoyed a very long
life in Spanish service, beginning
in the early 1920s. Three were still
in use as late as July 1936, upon
the
outbreak of the civil war. This shot
was taken at San Javier, possibly
in
1933; Santiago’s grandfather is stan
ding at left with his left hand up.

A swarm of at least six Martinsyde F4 Buzzard ﬁghters
pictured in an oﬃcial postcard issued by the Spanish
Navy, shown just after taking oﬀ from San Javier air
base in Murcia at dawn on 16 November 1934.
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NAVY

horse trainer of Spanish design
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At the start of the civil war in July
1936, the Spanish Navy had 10
Buzzards in its inventory, only seve
n of which were operational. In this
case, serial MS-5 — MS standing
for Martinsyde — warms its Hisp
anoSuiza 8 engine prior to a training
sortie from San Javier in 1935.

A civil rarity at San Javier, in the
attractive shape of González Gil-P
azó
GP-2 EC-EEB. This de Havilland Gips
y Major-pow
r-powere
ered
d tourer was an
enclosed-cockpit two-seat oﬀshoo
t of the GP-1 trainer, only one bein
g
built in this conﬁguration.

This Buzzard is demonstrating the pick-up
of a cable slung between two posts, the
occasion being the opening of Madrid
Barajas aerodrome on 2 June 1935.

Have you got photos to contribute to Personal Album? If so, e-mail the editor at ben.dunnell@keypublishing.com

AEROPLANE APRIL 2022

www.Key.Aero 115

meets

JON
GOWDY
DARREN HARBAR

One of the new
breed of warbird
pilots learned his
historic aeroplane
craft on some
very rare post-war
classics
WORDS: BEN DUNNELL

N

ot so long ago, the concern
was palpable. Where was
the next generation of
warbird pilots coming
from? The established ﬁgures
were gradually beginning to retire,
without much sign of a new cohort
emerging to replace them. In fact,
the seeds were being sown, even if
they took time to blossom. Now the
results are clear for all to see. Look
at the names of those involved in
the UK’s big ‘Balbo’ formations, and
while many seasoned hands are still
there, others have arrived to carry
the torch well into the future.
One of the new breed, Jon Gowdy,
had his talents further recognised
last December when he became
chief pilot of the Aircraft Restoration
Company. His introduction to
high-performance piston-engined
warbirds had occurred courtesy of
Air Leasing, but by then he’d already
spent plenty of time around old
aeroplanes thanks to the invaluable
foresightedness of another, very
diﬀerent operator. We met in Jon’s
oﬃce in the ARC premises at
Duxford, looking out on some of the
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charges he now gets to ﬂy. Even if, as
he says, he feels more than a twinge
of ‘imposter syndrome’ about his
involvement alongside the warbird
scene’s leading lights, it’s the result of
years of dedication.
“My dad was in TV”, says Jon. “He
used to make news programmes, and
had a PPL a long, long time ago. He’s
from Northern Ireland originally;
my mum’s Kiwi, and her dad was a
tail gunner, on Wellingtons mostly.
So there’s a ﬂying interest there,
but beyond that there’s not a lot of
it in the family. As a kid, we used to
live right under the ﬂightpath for
Gatwick, in a place called Edenbridge.
I remember distinctly being in my
bedroom, which looked out to the
east, watching a BA ‘classic’ 747
coming down the approach. Fast
forward 30 years, and I was ﬂying BA
747s. There was something so cool
about being able to do that.
“You could join the Air Cadets
when you turned 13, which I did,
and I did a bit of ﬂying there. Then,
as I reached the age when all the
ﬂying kind of kicks oﬀ in your life, the
Southdown Gliding Club appeared.

At the 2006 Duxford Autumn
Air Show in the right-hand
seat of Dakota G-AMPY.
DEREK PEDLEY/AIRTEAMIMAGES.COM
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One of Jon’s favourite steeds is
Fighter Aviation Engineering’s P-47D
Thunderbolt Nellie B. Here he flies the
‘Jug’ with Anglia Aircraft Restorations’
TF-51D Mustang Contrary Mary in
close company. DARREN HARBAR

Displaying the ex-No 60 Squadron
Pembroke C1(PR) XL954/G-BXES
on a busy day at Biggin Hill in
2006. DEREK PEDLEY/AIRTEAMIMAGES.COM
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AEROPLANE MEETS Jon Gowdy

ABOVE:
Guy Westgate’s
Swift S-1 glider holds
mirror formation on
Jon in Extra EA300
G-IIEX. DEREK PEDLEY/
AIRTEAMIMAGES.COM

ABOVE RIGHT:
About to leave
Duxford’s May
2007 show in Twin
Pioneer G-APRS,
often nicknamed the
‘Twinnebago’ at Air
Atlantique. DEREK PEDLEY/
AIRTEAMIMAGES.COM

118 www.Key.Aero

We moved from Edenbridge to
Storrington, and next to Storrington
is the gliding club. I could walk there,
so I went to help out and generally
get in the way. The result of that,
being in the right place and helping
out, was that they take you flying.
A lot of my early years were spent
gliding. Powered flying appeared
with that — with the towing
operation there, I thought that would
be a pretty sensible way of building
some hours without having to pay
for it.
“I couldn’t afford to do my PPL
in the UK. I did some of it here, but
as a 16-year-old I saved up as much
as I possibly could, packed my bags
and went off on my own to a place
in Florida to do one of those threeweek intensive courses. I came back
with my new licence at the age of 17,
having had my birthday out there,
and promptly went to the chap who
ran the towing operation, a lovely
guy called Angus Buchanan. He said
I should get my tailwheel conversion
done and they’d get me in the tugs.
I’m still a member there, and we
have two Pawnees and a Super Cub.”
But the really formative step in
Jon’s life came when he won a place
on Air Atlantique’s famous cadet
programme. “Having got through
my A-levels, I had a year or two in
the wilderness, thinking how the
hell I was going to pay for this. I was
working in the Transair Pilot Shop

at Shoreham and one or two other
non-flying-related jobs. Then I was
travelling up north and I thought I’d
pop into Coventry on the way past,
because I knew they ran the scheme.
I asked if there was any chance I
could have an application form. The
rest is history.
“Dakota House, the Portakabin
offices looking out over the airfield,
was where I spent most of my
formative years. In the top of it, in
the far corner was Mike Collett and

“

My enthusiasm
for old aeroplanes
rubbed off on Mike
Collett

”

[Atlantic Group managing director]
James Foden’s office, and I was
interviewed in the back of that.
They asked what I’d most like to fly
out of all the aeroplanes they’d got,
and I just said, ‘DC-6, obviously’.
Everybody smiled and nodded — it
was like, ‘We’ve worked this boy out’.
“I joined Atlantic in November
2002, when I was 19, with a PPL
and 500 hours’ worth of glidertowing. It seems like a lifetime ago
now. Essentially, you were a slave

for a year or so while you did your
licence. You were doing driving jobs
for them, cleaning the aeroplanes,
delivering the mail to everybody in
the morning, helping the engineers,
and occasionally you’d do some
flying. You studied when you could
and you flew when you could. It
wasn’t really a structured course.
I loved it, but I suppose I had a
difficult cadetship. I got through
it, and it all panned out in the end,
but I wasn’t as focused as I wish I
had been. When you’re young and
stupid, you don’t realise quite what
you’ve got at the time, and I wish I’d
known that because I would have
made more of it. I was probably
naughtier than I should have been.”
Testament to that are Jon’s
recollections of his main instructor,
Kath Burnham. “I adore Kath. I
love her to pieces. As far as I am
concerned, she is the oracle. I
can’t think there’s anything worth
knowing about a ‘Dak’ that Kath
doesn’t know about. She basically
made me the pilot that I am. But
we had an awkward relationship
when I was a cadet. I was a cocky
southerner, and she’s a modest
northerner. We could not have been
more poles apart, and honestly, we
struggled with each other.”
A good deal of the flying was on
Air Atlantique’s tailwheel-equipped
Cessna 152, G-HART, intended to
provide the ‘Fuglies’ — as the cadets
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for old aeroplanes, I went to Air
Atlantique, the old-school core of the
business.
“I think we had four DC-3s when
I joined, and people weren’t going
onto the ‘Dak’ — it wasn’t necessary.
I had done a reasonable amount of
tailwheel flying anyway, so it was
almost a natural thing for me to go
and do that. But when I completed
my cadetship, I initially went down
to Manston. My first commercial
job with my shiny new licence
was flying the Islander for HM
Coastguard, based with TG Aviation.
Air Atlantique had one of the old
officers’ houses on the airfield at
Manston, and I lived there. Your
pager would go off and you’d be
scrambled.

❖

were (mainly) affectionately known
— with some taildragger exposure
prior to moving on to the DC-3. For
Jon, that was hardly new. “All of my
flying had been tailwheel up to that
point. Three of us were taken on at
the same time: a guy called Richard
Barton, a guy called Ben Johnson
and me. Air Atlantique previously
was one massive ‘blob’ of everything,
but they had separated it into the
different parts of the business. There
was Atlantic Airlines, which was
the Electra night freight operation,
and Ben ended up going there.
Then there was Atlantic Express,
which was seen as the business jet
side of things. Practically it was a
mangy old Citation, a slightly posher
Citation and a Metroliner. Rich
Barton went off towards that. With
my background and my enthusiasm
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“Back in those days, the best
thing would have been to put me in
a multi-crew environment like the
Electra, to go and learn from some
more mature pilots. Sadly that didn’t
happen, and I ended up as a single
pilot on the Islander, spending the
first year of my working life at not
more than wave-top height, beating
up ships. It was the most ridiculous
thing they could possibly have asked
me to do! But I managed to survive it
somehow… I definitely taught myself
quite a bit about flying through that.”
Display flying was another
learning experience, as Jon teamed
up with glider aerobatic exponent
Guy Westgate. “I had a very small
share in an Extra 300, and we did
a glider-towing gig with it where
we’d do some aerobatics on tow. I
got my first display authorisation
at 18 years old, so I’ve had a DA
for over 20 years. We started down
at the Shoreham Airshow, doing
a low-level tow with a Super Cub.
Ordinarily, if you were just towing for
a display you wouldn’t need a DA,
but we would get airborne and Guy
would roll at low level while we were

going up and down the crowdline,
so I got one for that. I went on from
there and added the Extra to it.”
Meanwhile, back at work, “My
enthusiasm for old aeroplanes had
clearly rubbed off a bit on Mike
Collett. He decided he wanted
to make the collection of classic
aeroplanes into its own entity, which
was the Classic Flight. There were
two pilots, myself and Jon Corley,
who was chief pilot. Everybody else
who we used to fly the aeroplanes
were volunteers. We’d pull them in
from other operators, or they’d be
people we’d bring back who’d once
flown the ‘Dak’ or the Twin Pioneer
and had gone off. Clearly, running
those sorts of aeroplanes was really
busy in the summer but not in the
winter, so during the winter both
of us would do quite a lot of survey
work for Atlantic Reconnaissance in
Cessna 310s, 402s and 404s.
“Three of us did our DC-3 type
rating together with Kath — Jon
Corley, myself and John Dodd. I flew
that, I flew the ‘Twin Pin’, the Devon,
the Prentice, the Pembroke. I loved
the Pembroke. Getting into it, it was
like a mini-Airspeed Ambassador,
with switches and levers and valves
everywhere. You can imagine, as a
20-year-old old aeroplane enthusiast
being asked to take the Pembroke
round the block: ‘Woo-hoo!’ It was
fantastic. And Mike let me fly the
Vampire, which was brilliant of
him. That was my first jet type, and
my first exposure to flying displays
in an aeroplane of that sort of
performance.”
Displays were one element of
the job. There were some special
occasions, such as in July 2005
when Jon co-piloted one of two Air
Atlantique DC-3s in the flypast over
Buckingham Palace to mark the 60th
anniversary of the end of World War
Two. But pleasure flying, so long
a staple with the ‘Daks’, remained
highest on the company’s agenda.

BELOW LEFT:
The first jet Jon flew
was Air Atlantique’s
Vampire T55 G-HELV,
as here at 2006’s
RAF Leuchars Air
Show. CHRIS PROCTER/
AIRTEAMIMAGES.COM

BELOW:
A pyro-laden
dusk display at
Bournemouth by the
FireFlies, the Vans
RV-4 duo founded
by Jon and Andy
Durston. PAUL JOHNSON
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ABOVE:
May 2018, and
the first time in a
single-seat Spitfire
— the Anglia Aircraft
Restorations MkVc,
EE602. BEN DUNNELL

RIGHT:
Quiet moments with
John Romain (left),
Dave Ratcliffe and
Stu Goldspink on the
Headcorn flightline
before one of 2021’s
formations.
PAUL JOHNSON
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“There were some wonderful days
passenger-flying. I ended up doing
quite a lot on the ‘Twin Pin’, and I’m
so grateful for it. This is how stupid
I was back in the day, but there was
a little bit of me that thought, ‘I’d
rather be in the ‘Dak’.’ Now, I would
give anything to have another 20
minutes in a ‘Twin Pin’, because
there’s such a tiny number of people
on the planet who know what one is,
let alone have flown one. Jon Corley
and I took the ‘Twin Pin’ over to a No
230 Squadron reunion at Aldergrove
in Northern Ireland, and flew it
over Snowdonia. Chris Bloxham
and I flew it up to its birthplace at
Prestwick, and did some pleasure
flying there with it.
“There was one Biggin Hill Air
Fair [in 2006] when I flew the Twin
Pioneer down to Biggin. I got out of
the ‘Twin Pin’, did a display in the
Extra with the glider on the back, got
out of that and into the Pembroke to
do a 1950s’ ‘Balbo’ thing, did some
Rapide pleasure flying at the end of
the day, and took the DC-3 home.
How on earth they came up with that
as a plan I don’t know. If you look at
that now, you’d go, ‘What were you
thinking?’ But, back then, you got on
and did it. And it all worked.
“In July 2007 I ended up selling
out, effectively. These things aren’t
supposed to go on forever, I do get
that. I went to bmi, as it was, to fly
the Airbus A319, A320 and A321 out
of Heathrow, which was a major
culture shock. Round about 2010 it
all started going a bit ‘south’… they
said they were going to have to make
about 100 people redundant, and

I was 12 from the bottom. I could
see the writing on the wall. They
offered a voluntary redundancy,
which was peanuts, but I thought
I’d take it and find something else
to do. I had a plan to go back to Air
Atlantique as the flight ops director,
but I did a couple of months up there
and realised my life had moved on.
I went to easyJet as a contractor,
and worked for them from April to
August — enough to work out that,
in the long run, short-haul low-cost
ain’t for me.

❖
“I had always wanted to work for
the British Antarctic Survey, and the
opportunity presented itself. A guy
called Alan Meredith was the chief
pilot at the time, and I remember

Alan telling me they had, I think, 800
CVs; they interviewed 12 people,
and took on two of us. Quite how I
managed to pull the wool over his
eyes I’ve no idea! I did my training on
the Twin Otter down at Isles of Scilly
Skybus, which I thoroughly enjoyed.
The ‘Twotter’ is a brilliant machine.
If you’re going to do some flying in
the middle of nowhere, I would take
a Twin Otter every day.
“They were based in Calgary,
so we flew the Twin Otters from
there all the way through the States
down to the Caribbean, through
Ecuador and Chile. At the southern
end of Chile we put the skis on
them, to get them ready to fly into
Antarctica. When the weather looked
favourable, we’d ping off to Rothera.
That was in October, and then we
were down there from October to
March, when we’d fly them all the
way back north again.
“There are a few really big mental
shifts that you’ve got to make when
you go to that part of the world.
The first is that you’re not there to
make money. Everything else in
the commercial flying world is out
to make money doing something,
and they’re not. They’re there to do
research, they’re there to provide
a presence to the British Antarctic
territory, and that’s about it. So, you
don’t need to ever go flying. The
second, as a pilot, is that the whole
continent is land-able. Clearly, not
every rocky bit is, but there aren’t
runways. You can fly to anywhere
and you can put the aeroplane on
any usable bit of ground — or ice,
as it is. That makes your planning
completely different.
“It was great flying. It was all
single-pilot, and there was no
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autopilot, but for obvious safety
reasons we would always fly with
at least somebody else with us.
We’d do aerial surveys, aerial
photography, air sampling,
gravimeter surveys. There was a lot
of logistics, depositing fuel dumps
and positioning fuel depots around
our part of the continent for planned
projects that might be three or four
seasons down the road. Because it
was all GPS-based, we could leave
stuff wherever we wanted. You know
where the ice shelf’s heading — it’s
probably heading to the nearest
bit of water — so you’d head off
to where it used to be, get to that
position, turn in the direction of
the water, and somewhere between
that point where it used to be and
the coast would be your fuel drum
marker. You’d fly along at a couple of
hundred feet with the weather radar,
and sure enough, ‘blip’. Then you’d
spend the next two days digging it
all up.”
Jon came back to the UK from
Antarctica in March 2011. By now,
bmi had been bought by Lufthansa
and decided it needed more pilots
again, so he returned to his old
job on the A320 family. But the
carrier was making losses and
soon Lufthansa wanted out. It was
touch-and-go, but in late March
2012 a takeover by British Airways
was approved. “It was the best thing
that ever happened for me”, says Jon.
“I’m sure there will be some people
out there who feel very differently,
but for me, being at the bottom of
the tree having rejoined, all of a
sudden I found myself working for
British Airways, and I didn’t have to
do anything!” From the Airbus fleet
he moved to the Boeing 767, and in
2016 he converted to the 747-400,
“probably my favourite aeroplane of
all the things I’ve been lucky enough
to fly.”
But, as he recalls, “all the fun
aeroplane stuff was running in
parallel with this”. On returning from
Antarctica, Jon joined Pete Wells
in his aerobatic duo of delightful
Silence Twister ultralights. Then
in 2015 he teamed up with Andy
Durston to form the FireFlies team,
with two Vans RV-4s. “That was a hell
of a project for us”, he says. “Getting
the RVs from the States, getting them
on the G reg, modifying them for
night pyrotechnics with LEDs — that
took an enormous amount of effort
on both of our sides. But we had a
lot of fun with it. We wanted to do it
as well as we could, and I think we
probably did.”

AEROPLANE APRIL 2022

The amalgam of aerobatic
display experience, time on historic
taildraggers and engineering
sympathy soon saw the opportunity
of warbird flying coming Jon’s way.
It arrived courtesy of Carolyn and
Richard Grace, and Air Leasing’s
passenger rides operation with
Spitfire IXT ML407. “When SSAC
[Safety Standards Acknowledgment
and Consent, the framework of
rules permitting paid warbird
passenger flights] came along, the
demand for the right warbird pilots
increased, and it gave Andy and I
the opportunity to get involved with
flying them. It was Carolyn, off the
back of Richard’s recommendation,

“

I was sitting
there going, ‘Oh
my God, I’m in a
Spitfire’

”

who invested her trust — and a not
inconsiderable amount of money
— in letting us fly their unbelievable
aeroplane. I owe all my warbird
flying to them.
“The first Spitfire I flew was
ML407. I did my conversion at
the same time as Andy, which
was brilliant. It meant we could
learn from each other and feed off
each other’s experiences. My first
Spitfire flight was a 15-20-minute
blat round the Sywell circuit in
the back seat, with Richard in
the front. For me, it was a case of
sitting in that aeroplane with my

eyes open going, ‘Oh my God, I’m
in a Spitfire’. I couldn’t believe it. It
was awesome. The next day, Dave
Puleston flew the aeroplane down
here to Duxford with me, and Pete
Kynsey checked both Andy and I out
in the aeroplane. We did about 45-50
minutes with Pete in the back, and
then we were off.”
One piece of advice Pete Kynsey
imparted during the instructional
process was to effectively forget
about being in a Spitfire, as difficult
as that may be. How did Jon find
this? “For most of us who want to
go on this adventure, the Spitfire
is just about the top of the tree. It’s
everything, it’s winning the lottery.
If you take the name with it, there is
an awful lot of baggage that comes
with it… If you are unable to park
that, to take it as another aeroplane,
it does influence the way you fly it, so
you need to get over that fairly soon.
Andy and I had both been lucky
enough that we’d played with some
pretty cool aeroplanes along the way.
It’s not like it was our first foray into
spicier, more valuable and desirable
types.
“The Spitfire isn’t a difficult
aeroplane to fly. None of these
things are all that difficult — that’s
the magic to it — but they’re eyewateringly valuable, and a lot of
people want to fly them. If you’re
not used to the way a 1940s piston
fighter operates, yes, it is going to be
wildly different, but if you’ve grown
up with tailwheels, with old engines
and instrumentation, it’s more
natural. So much of what I learned at
Air Atlantique was a direct carrythrough to flying these aeroplanes.”
For his first warbird display, Jon
was thrown straight into the

BELOW:
Aero Legends’ 2021
show at Headcorn
saw Jon displaying
the IWM’s Spitfire Ia
N3200 for the first
time. PAUL JOHNSON
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ABOVE:
The new chief
pilot in the cockpit
of one of the
Aircraft Restoration
Company/Aerial
Collective Spitfire
IXTs. GEORGE ROMAIN
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cauldron of Flying Legends. He
was at the controls of another Air
Leasing-operated Spitfire, Anglia
Aircraft Restorations’ LFVc EE602,
at the 2018 event. “By that time
I’d done almost 20 years’ worth of
display flying. Getting in, moving the
stick and pointing the aeroplane in
the right place is almost the easy bit.
It’s managing everything else — the
people around you, your time, what
you’re going to do with the weather,
all of the peripheral stuff that goes
into being a good display pilot —
that’s the tricky part.
“I guess, to a certain extent, that’s
how we work with flying these
aeroplanes. When you get to the
stage of putting somebody in it,
they should be capable of flying it.
It’s bringing in all the other skills,
the non-handling skills, that they
need to learn — how to conduct
themselves, how to work with the
engineers, how to be sympathetic
with the machine. They’re the
things it’s really difficult to teach.
Mechanical sympathy is a very
difficult thing to teach people. I sort
of learned it with Air Atlantique on
big, round engines, but if you come
from a purely aerobatic background,
competition aerobatics are a pretty
brutal thing to do to an aeroplane.
We don’t fly at all like that.”

Now with two Spitfires under his
belt, Jon was given the chance to fly
many other aircraft in the Air Leasing
stable: the Hurricane I, the TF-51D
Mustang, the P-47D Thunderbolt,
the HA-1112 Buchón and the Spitfire
FRXIVe. When the four-ship Ultimate
Fighters team was formed in 2019,
debuting only a year on from Jon’s
maiden Flying Legends outing, he

“

I want to find
the right people we
can train to be our
Spitfire pilots

”

took the lead in the P-47. As he told
this author at the time, “As far as I’m
concerned, putting four dissimilar
fighters up together is touching on
the holy grail of warbird flying”. The
results, as seen at many major shows,
speak for themselves.
And then came the pandemic. The
paucity of events held during 2020
reduced drastically the opportunities
open to all display pilots, while
those working in commercial
aviation faced a great upheaval in

their professional lives. Jon was no
exception. He last flew for BA in April
2020, and the premature retirement
of the 747-400 means he’ll never get
to fly his favourite aircraft for the
carrier again.
Yet he reflects, “So many people
have been negatively affected by
COVID that it almost seems a bit
rude to say it, but I’ve come out of
the far end of it reasonably well…
It freed me up to approach John
Romain and say, ‘I know you’ve
got loads of great pilots, but if you
find yourself in a situation where
you need another bum on a seat,
I’d love to come along and help out’.
If we rewind all the way to my Air
Atlantique days, ARC was always
seen as the gold standard. That was
the dream. To be flying a Spitfire
at Duxford has to be the pinnacle.
Near the end of 2020, having come
out of the first lockdown, John very
graciously said, ‘Yes, come along’. I
had a check-out with Lee Proudfoot,
did my conversion, and started
doing Spitfire passenger flights.
“The opportunity to do one or
two displays came along, and I
suppose the obvious intro to a
bit of responsibility and getting
on with it was Headcorn in 2021,
when I took the MkI [the Imperial
War Museums-owned N3200] and
led the ‘Balbo’ — well, not really a
‘Balbo’, more a ‘Balbette’ — that they
did down there. The opportunity
to fly the MkI was so special…
and that aeroplane in particular,
because everything about it is done
right. Then we ended up at the Old
Buckenham show — I was actually
flying in the FireFlies there — and
John and I were having dinner. He
said, ‘If an operator offered you a job,
would you consider doing it?’ I told
him, ‘Depends on the job, depends
on the operator’, you know. We
didn’t pursue it much beyond that,
but I think he knew what he wanted,
and shortly after he asked me if I’d
consider being the chief pilot.
“It wasn’t a ‘bite his hand off’
moment, if I’m honest, because
it does involve quite a lot of
responsibility, it does involve quite a
lot of work, it does involve sacrificing
other things. But the rub is that I
get to look out of the office on this
collection, and I see the business
here going from strength to strength.
I can see the path for it and all the
amazing things we can do.”
Being asked to lead the finale at
IWM Duxford’s 2021 Battle of Britain
Air Show, at the controls of N3200,
was a taster of those experiences
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to come. “It’s a big thing to lead,
because if you get it wrong, that’s it.
You’re not going to do it again. And it
was a massive thing for John. At the
time I was not chief pilot, I was one
of his pilots. For him to say, ‘Here’s
the MkI — I want you to lead it and
plan it’… What? It was the biggest
warbird show in the UK, flying the
coolest of all the warbirds, in front of
the great and the good”. Consisting
of 11 Spitfires and four Hurricanes,
the idea was, as with the Ultimate
Fighters, not to ape what had gone
before. “I wanted it to look like a
Duxford ‘Big Wing’. It has to be done
safely, it has to be entertaining. If
you’ve got that many aeroplanes,
there’s only so much you can do. It
takes a long time to set it up, it takes
a long time to break it down. Once
you’ve got it set up, you can’t react
quickly to anything. The slightest
change near the front makes a
massive change out at the wingtips.”

A two-ship P-47 and TF-51
display with Andy Durston
at Duxford’s ‘Best of 2021’
Flying Day last October
is among Jon’s stand-out
performances. BEN DUNNELL

❖
Since becoming chief pilot, Jon
has flown the Lysander for the first
time, as well as Spitfire PRXI PL983.
Other additions to his logbook are
surely not far around the corner.
Nor, hopefully, is a return to work for
BA, perhaps now on the Boeing 787.
He’ll be able to ask his wife Kate for
advice, as she flies the type for Virgin
Atlantic. The chance to spend more
time as a family with Kate and young
son Douglas was a rare welcome
consequence of COVID-19, but
aviation’s becoming a pretty full-on
activity again.
And in that, Jon credits one man
above all. “I owe all of this to Mike
Collett, the whole lot. I would not
be sitting in front of you right now,
having this conversation, if it wasn’t
for Mike. That is the same story for
dozens of pilots out there who are
flying all sorts of aeroplanes. It’s
remarkable. So many of us owe
our whole careers to the trust of
that chap. I know he was running
a business, I get that, and I know
he needed pilots, I get that, but you
could very easily put an advert in
Flight International looking for pilots
and be inundated. He didn’t. He had
the foresight to select people and
take them from nothing to doing it.
“That is something I really, really
want to take on with what I’m doing
here. I could go out and find readymade Spitfire pilots, but I don’t want
to. What I want to do is find the right
people that we can train to be our
Spitfire pilots, and do it the way
we want to.”
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Heading Duxford’s 2021
‘Big Wing’ in N3200, with
10 other Spitfires and four
Hurricanes following his
every move. BEN DUNNELL

www.Key.Aero 123

VIP Club

GET TWO
E-BOOKS

FREE

The latest releases in our unmatched list of historic aviation titles include
a fascinating portrait of British reconnaissance aircraft
British Reconnaissance Aircraft of
the 1970s and ’80s
By Chris Goss
Fabled names from British
aviation’s honours board:
the reconnaissance
aircraft used by the British
armed forces in the 1970s
and ’80s, include the
Avro Shackleton, Hawker
Siddeley Nimrod, Fairey
Gannet and English
Electric Canberra.
The maritime patrol
and airborne early
warning (AEW) Shackleton was a descendant
of the Avro Lancaster and Lincoln and was in
service from 1951 to 1991. The Nimrod, based
on the de Havilland Comet, was also a maritime
patrol aircraft and served between 1969 and
2011. The Gannet ﬁrst ﬂew in 1949, but, during
the period covered by this invaluable book,
ﬂew in the AEW role with just one Royal Navy
squadron. Finally, the Canberra, which ﬁrst ﬂew
in 1949, was used as a bomber and then mainly
in the reconnaissance role. It was ﬁnally retired
from the RAF in 2006.
With over 180 black and white and colour
photographs, this is the fourth in our series
to cover British aircraft of the 1970s and ’80s.
Historic Military Aircraft Series, Vol 10; KB0136;
96pp; £15.99/$24.95

Exclusive
Oﬀer

SPECIAL ANNIVERSARY RE-ISSUE: Lancaster at 80
This souvenir re-issue, a Key bestseller originally published in 2017,
commemorates the 80th anniversary of Britain’s greatest wartime bomber
entering service and is a must for historic aviation enthusiasts. It tells the
real life stories of the people that created it, the crews that
ﬂew it, the missions, and the iconic aircraft itself. This 100-page special
from the team behind FlyPast magazine sets out to explain why even
today, the Avro Lancaster attracts the crowds wherever it appears.
£8.99

Heroes of World War Two
By Michael Haskew
From Victoria
Cross valour to acts
of resistance in
Occupied Europe and
humanitarianism
in the face of the
Holocaust, Heroes
of World War Two
celebrates the
incredible men and
women from around
the world – including Europe, North America,
Australasia and the Indian sub-continent – who
stood against the Axis Powers.
The war demanded much from ordinary
people, and some gave everything. Discover
the real stories of Medal of Honor heroes and
New Zealand’s deﬁant double-VC holder
Captain Charles Upham, Polish resistance

25% OFF cover price for VIP Book Club Members

British Aviation: The First Half-Century — In Colour
By David Willis with Richard James Molloy and Sean Clark
The ﬁrst half of the 20th century saw the birth of the aeroplane and its development as an
instrument of both conﬂict and commerce. Within ﬁve decades,
contraptions barely able to take to the air had given way to jetpowered aircraft, a rate of technological advance unparalleled
in any other ﬁeld. It was the period when Great Britain’s aviation
industry was established and grew to its zenith. With over
170 period images, carefully colourised, this beautiful book
chronicles the wide variety of aircraft produced in Great Britain
before 1950, portraying them in their full glory once more.
Hardback; 192 pages; £25 £18.75

To claim your exclusive discount on these two titles, simply call +44(0)1780 480480
and quote ‘VIP Book Club Member’ to the advisor.

hero Jan Karski, and Noor Inayat Khan, an
Indian princess-turned-British spy.
This eagerly anticipated publication
celebrates bravery on land, sea and in the
air during some of the darkest days the
world has endured. 116 pages; £8.99

British Interwar Aircraft
By Lee Chapman
When the RAF was
formed in 1918,
Great Britain
boasted the
largest air force in
the world. It was
not to last.
As soon as the armistice was declared, a
rapid disarmament began. After a period
of austerity, the surplus military aircraft
formed the basis for civil aviation as we
know it today. More people learned to ﬂy,
and pioneering individuals began to break
down barriers and set records leading to
a demand for purpose-built commercial,
touring, racing and passenger aircraft.
During the 1930s, the RAF boasted an
array of beautiful silver biplanes, which
soon gave way to sleek monoplane ﬁghters
and medium-range bombers ready for the
imminent war in Europe. This period is often
referred to as the ‘Golden Age of Aviation’,
and this book aims to capture that spirit.
Exploring many signiﬁcant British aircraft
types active between World Wars One and
Two, with the focus on modern-day survivors
and replicas, this volume illustrates how
aviation changed during the period.
Covering both civil and military aircraft
types, the story is told using over 200 highquality images of surviving, replica and
restored aircraft. 128pp; £17.99/$29.95

JOIN TODAY at keypublishing.com/vip-book-club
Be the ﬁrst to ﬁnd out about our forthcoming book releases and receive exclusive oﬀers. Register today
at keypublishing.com/vip-book-club and, as a thank you, we’ll give you TWO free e-books straight away!
Our VIP Book Club is a 100% spam-free zone, and we will never share your email with anyone else. You can read our full privacy policy at: privacy.keypublishing.com
043/22

PROJECTS Tupolev Tu-155
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GAS
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With the climate crisis, ending commercial aviation’s
dependence on fossil fuels is an urgent priority —
but it was back in 1988, and in the Soviet Union, when
the cryogenically fuelled Tupolev Tu-155 became a
pioneer in the field WORDS: PIOTR DUDEK

T

he development of powered
ﬂight has largely been
evolutionary in character,
but certain events have
turned that evolution into revolution.
The most obvious accelerators were
the two world wars, but they were
not alone. The series of oil crises in
the 1970s and early 1980s spurred
similar advances.
Rapidly rising crude oil prices in
the wake of the October 1973 ArabIsraeli war and the 1979-82 Iranian
revolution showed how dependent
developed countries were on this
fuel source, and how susceptible
they were to a sudden restriction
or cessation of supplies. As a result
of the ﬁrst crisis, western countries
tried to lessen their reliance on
oil from the Persian Gulf by the
more intensive exploitation of oil
reserves in the North Sea and Alaska.
Nevertheless, the Arab states still
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supplied most of the oil used by
the west. Catastrophic visions of
miles-long queues for petrol stations
and the paralysis of transportation
systems triggered a wave of research
and development focused on
alternative fuels, not least in aviation.
Such eﬀorts were also pursued
in the Soviet Union. Despite
having been fairly immune to the
consequences of the 1970s oil
crisis, it set about its own search
for new fuels. In the mid-1970s the
USSR’s Academy of Sciences, in
co-operation with research institutes
and design bureaux, implemented
a research programme for the
introduction of hydrogen-based
fuels into the national economy,
aviation included. The aeronautical
part was codenamed ‘Kholod’,
meaning ‘Chill’.
This was not the ﬁrst time the
substitution of traditional aviation

ABOVE: The only Tu-155, CCCP85035, above the murk on a test flight.
FOXBATGRAPHICS IMAGE LIBRARY/SERGEY SKRYNNIKOV

fuels with hydrogen had been
considered in the USSR. As far
back as the mid-1950s, the Central
Institute for Aircraft Engine
Construction (Tsentralniy Institut
Aviatsionnogo Motorostroeniya,
or TsIAM) issued a paper on the
advantages of liquid hydrogen
over fossil fuels as a propellant
for aircraft engines. These early
works inﬂuenced the ‘Kholod’
programme, pursued by TsIAM
and the Central Aerohydrodynamic
Institute (Tsentralniy
Aerogidrodinamicheskiy Institut,
or TsAGI) based at Zhukovsky near
Moscow. It was intended both
as a means of countering future
fuel crises and a starting-point
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ABOVE:
The Tu-155 crew
upon completion
of flight tests with
liquid hydrogen:
from left to right,
flight engineer Y. M.
Kremlov, first pilot
V. A. Sevankayev,
chief engineer V. V.
Arkhipov, flight
engineer A. A. Kriulin
and second pilot A. I.
Talalakin. VIA PIOTR DUDEK
TOP RIGHT:
The basis for the
Tu-155 was a
standard Tu-154B
airliner airframe.
FOXBATGRAPHICS IMAGE LIBRARY

ABOVE RIGHT:
In excess of 100
test missions were
flown by the Tu-155
between 1988 and
the end of the flight
programme in 1994.
FOXBATGRAPHICS IMAGE LIBRARY
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for research on hypersonic and
space travel, but another goal of
the Soviet scientists was to address
environmental problems and the
influence on them of aviation.
The early ‘Kholod’ research
showed that liquid hydrogen,
with its calorific value three times
greater than traditional fossil
fuels, its exceptional purity and
its almost neutral effect on the
environment was highly promising
as a fuel for various types of aero
engine, specifically jet powerplants
capable of supersonic performance.
Hydrogen-fuelled engines were,
therefore, to be introduced into both
civil and military aircraft.
With such findings in hand,
the Tupolev design bureau was
tasked to create a flying laboratory
based on the well-proven Tu-154B
tri-jet airliner, using hydrogen fuel.
Then the scope of the ‘Kholod’
programme was broadened to
include research on the use of
liquefied natural gas (LNG) as a
propellant for aircraft engines. The
research team assessed that it had
several advantages over oil-based
options. The great reserves of LNG,
far larger than those of oil, made
it a more economical proposition.
Its calorific value was calculated
as 15 per cent higher than that
of kerosene, as used in jet fuel,

and LNG would be much less
environmentally harmful.
Design work was led by Vladimir
Alexandrovich Andreyev. Tu-154B
CCCP-85035 was selected as the
testbed, but to use cryogenic
fuels it had to be extensively
revised. A fuel tank was installed
in a specially separated part of the
passenger cabin. It required highly
effective heat insulation, capable of
sustaining a constant temperature of

“

The fuelling
process was
performed amid the
tightest security

”

-253°C for liquid hydrogen or -162°C
for LNG. Crucial elements such as
the fuel feed system, fuel pressure
system, circulation structure and
emergency fuel dump system had
to be redesigned from scratch. The
fuel feed mechanism consisted of
centrifugal and injector pumps,
thermally insulated mains and
valves. Other on-board additions
included a helium system for
engine unit control, a nitrogen

system to replace regular air in the
rear compartment where the fuel
tank was situated, a cryogen leak
warning system set to alert the
crew long before any leak reached
flammability, and a control system
for the vacuum and heat-isolated
compartments.
A standard Kuznetsov NK-8-2U
turbofan, as used on the Tu-154, was
converted by the N. D. Kuznetsov
design bureau into the experimental
NK-88, which could be fed with
liquid hydrogen or LNG. It was
mounted in the starboard nacelle,
while both remaining engines were
regular, kerosene-fuelled NK-8-2Us.
The main concern with the NK-88
was providing protection against
fires and explosions. In all, more
than 30 major systems had to be
modified or redesigned for the
Tu-155 to become fully operational,
not to mention dozens of other
alterations.
On the ground an experimental
station was set up to support
the Tu-155’s airborne activities
and perform further research. It
encompassed cryogenic fuel, air
feed, electrical supply, TV control,
liquid gas condition monitoring,
fire extinguishing and fuel quality
control systems.
Since the Tu-155 was a flying
testbed with the higher degree of
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risk that naturally entailed, the
cockpit also had to undergo changes.
Special seats designed for the use of
seat-cushion parachutes replaced
those normally found in a Tu-154.
Underneath the flight engineer’s
position was an emergency hatch
through which the crew could bail
out if necessary.
Ground tests of the Tu-155 were
completed during the early spring
of 1988. At 17.10hrs on 15 April, the
control tower at the Zhukovsky flight
research centre, the LII, radioed
the crew: “035, you are cleared for
take-off”. All radio communications,
incidentally, were intercepted
by the US intelligence services.
With its engines at full power,
the Tu-155 accelerated and got
airborne. Commanding the crew was
Distinguished Test Pilot of the USSR
Vladimir Andreievich Sevankayev;
with him as second pilot was another
man with that distinction, Andrei
Ivanovich Talalakin, while Anatoliy
Alexandrovich Kriulin was the
flight engineer, Yurii Mikhailovich
Kremlov the second flight engineer,
and Vareriy Vladimirovich Arkhipov
the chief engineer.

❖
Arkhipov was the de facto crew
commander, responsible for the
fuel system as a whole and for
neutralising potential leaks using
nitrogen. He recalled, “Prior to our
maiden flight I was approached by
N. D. Kuznetsov [the engine builder]
who looked deep into my eyes and
said in a clear manner, ‘You have
virtually no room for error. Dedicate
this flight to those you love’. It was
easy for him to say, ‘no room for
error’. But it was far easier to keep
your mind clear and focused when
there is some 17.5 cubic metres of
liquid hydrogen behind your back.”
The maiden flight lasted 21
minutes and consisted of several
circuits over the airfield at an altitude
not exceeding 600m (1,969ft). It
came to a slightly premature end
due to the detection of nitrogen,
which was to be sprayed in the event
of a cryogen leak. However, during
a post-flight examination no leaks
were found. The nitrogen had started
to spread through a leaky valve.
After some minor changes to
the nitrogen system, test flights
resumed. The programme for
the Tu-155 fuelled with liquid
hydrogen included flights up to
7,000m (22,966ft) at air speeds as
high as 900km/h (559mph). The
crew simulated malfunctions on
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LEFT:
By the time of the
1995 MAKS show
at Zhukovsky, the
Tu-155 had already
been grounded. It
sits at the airfield to
this day. KEY COLLECTION
BELOW LEFT:
The Tu-155’s interior
is today something
of a ‘time capsule’.
ARTYOM ANIKEEV/
AIRTEAMIMAGES.COM

the NK-88 engine and tested the
effectiveness of the fire extinguishing
systems.
Five flights were undertaken
with hydrogen fuel before the first
phase of testing ended in June
1988. The next step was to perform
experiments with LNG. The decision
to shorten the liquid hydrogenrelated tests was made in part due
to infrastructure shortcomings. No
other airfield in the Soviet Union
apart from Zhukovsky was equipped
to fuel the aircraft with hydrogen.
The fuelling process was performed
amid the tightest security, using
specialised trucks, and at a remote
location on the airfield due to the
high risk of explosion. Furthermore,
at that time hydrogen fuel happened
to be relatively expensive. Of course,

if the technologies tested on the
Tu-155 had been introduced into
mass production the costs would
have dropped dramatically. That
said, LNG seemed both more
accessible and cheaper.
The switch to LNG meant the
Tu-155’s fuel system had to be
refined once again. It turned out to
be more complex than it seemed.
The density of LNG is around
six times less than that of liquid
hydrogen. In practice it meant
pumps of significantly higher
efficiency had to be installed to
ensure a proper feed of the new fuel.
Another issue was LNG’s tendency to
boil, which caused severe problems
involving serious differences

LEFT:
A cross-section of
the Tu-155 shows the
location of the main
fuel tank in the rear
fuselage. TUPOLEV
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PROJECTS Tupolev Tu-155

ABOVE:
The bulges were
added to the
Tu-155’s upper rear
fuselage due to the
installation of the
cryogenic fuel tank in
the aft compartment.
Clearly visible atop
the vertical stabiliser,
meanwhile, is the
exhaust for the
ventilation system.
JÜRGEN SCHIFFMANN
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in the fuel flows. Scientists from
Kuznetsov and Tupolev came up
with a solution which involved
feeding the engine with LNG in
a gaseous state at a temperature
of -70°C, while the fuel tanks
maintained a constant -162°C.
Once these modifications were
complete, the Tu-155 took to the air
with LNG propulsion on 18 January
1989. This time the flight test effort
continued for five years, the aircraft
executing around 100 sorties and
setting 14 new world records. A
maximum altitude of 13,300m
(43,635ft) was achieved. Amongst
other things, trials were carried out
of a fuel feed system for the NK-88
engine that switched from kerosene
to LNG and back, a procedure that
took five seconds. The aeroplane
appeared in Nice for the 1989
International Gas Congress, and at
the ILA 1990 exhibition in Hanover.
The Tu-155 clearly showed
it was possible to design and
manufacture a fully operational
jet aircraft propelled by alternative
fuels, and ultimately that kerosene
might lose its monopoly. The
‘Kholod’ programme brought about
procedures for the safe and efficient
use of cryogens — whether liquid

hydrogen or LNG — as fuels for jet
engines and was, very clearly, ahead
of its time. Not only did the Tu-155
fly, but it flew well. What’s more, the
Soviet Union managed to achieve all
this during a period of great political
turbulence, which brought about the
end of the USSR itself.
Nevertheless, those political
changes in Russia and the financial

“

It flew around
100 sorties and
set 14 new world
records

”

crisis that accompanied them, as
well as the rise of the oligarchs in the
1990s, brought ‘Kholod’ to a halt.
As a technician who was involved
in the Tu-155 trials told the author
during the MAKS 2019 airshow at
Zhukovsky, Russia’s oligarchs were
interested only in the further use
of crude oil, without which their
incomes would be under serious
threat. This killed the project off. The

planned Tu-156 production aircraft,
which was reported as having large
saddle tanks mounted atop the
fuselage to house the fuel, remained
on the drawing board.
The Tu-155/156 was not the
only Tupolev design slated to use
alternative fuels. There were plans
to use liquid hydrogen or LNG in
versions of the Tu-160 strategic
bomber and Tu-144 supersonic
airliner, respectively designated as
the Tu-160W and Tu-144W. Liquid
hydrogen would have propelled
the hypersonic Tu-360 bomber
developed in the 1980s and the
Tu-2000 orbital aircraft. Tupolev
continued work on potential LNGfuelled variants of the Tu-204/214
and Tu-334 airliners, and the
unbuilt Tu-330 transport. In the
early 1990s, the Russian energy giant
Gazprom expressed its interest in
further developing the Tu-155/156
as a basis for an LNG aircraft which
could be used in the far north of
Russia, an area abundant in such
resources. Unfortunately, this too
was abandoned.
When the Tu-155 programme
came to an end, its remarkable input
into the development of new aviation
fuels, however priceless it might
have been, was ultimately neglected.
Present-day developments regarding
LNG-fuelled aircraft and research
into other cryogens may be called
‘pioneering’, but people tend to forget
that it was on the other side of the
Iron Curtain where the first fully
functional cryogen-propelled aircraft
took to the air.
Yet Russia’s cryogenic aviation fuel
programme is far from dead. During
MAKS 2019 TsIAM exhibited a model
of its CAGI-100 supersonic business
jet, which aims to reach speeds
of 2,000-3,000km/h, propelled by
liquid hydrogen. A detailed technical
specification will probably be
ready this year, and a technology
demonstrator is due to be built.
Speaking to the author during
MAKS 2019, Nikolai Prokhorov
of the St Petersburg-based JSC
RRC Applied Chemistry said that
while most aviation specialists
have a rather sceptical approach
to cryogenic fuels — rather as
was the case in the seventies and
eighties, when the Tu-155 was being
developed — he remains a cautious
optimist, claiming the Russians
could soon build on the experience
gained from the Tu-155 to conceive
a new supersonic airliner. That
technological lead might not
yet have been wasted.
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REVIEWS RATING
★★★★★ Outstanding
★★★★★ Excellent
★★★★★ Good
★★★★★ Flawed
★★★★★ Mediocre
Enough said

The latest books for the discerning aviation enthusiast
Cold War Test Pilot

at Boscombe Down, ending up
as superintendent of test-ﬂying
by Gp Capt Ron Burrows
and training. Needless to say,
published by Air World
during his time at Boscombe
The subtitle ‘Surviving crash
he ﬂew pretty much every
landings and emergency
type the RAF had to oﬀer. At
ejections: from fast-jets to
the conclusion of his text, he
heavy multi-engine aircraft’
reﬂects on the importance luck
really does sum up this, the
has played in his career.
author’s autobiography. When
This one comes
you’ve ﬁnished reading, you’ll
recommended as a genuinely
have to agree that he truly
good read. Only occasionally
did ‘do it all’ and, better, that he
BOOK does the author’s recall fail
relates even the most dramatic
him. Having worked on the
of the
of the events that befell him in
requirements side on the
H
a perceptive, self-deprecating
MONT EH101 helicopter, he notes that
and totally engaging way. Burrows
“versions of the Merlin continue in
started his front-line career as an
service today… including its use as a
RAF pilot at Khormaksar, Aden on the
presidential VIP transport in the USA and
Hunter, where he experienced his ﬁrst
India”. Successful as the aircraft has been
‘Martin-Baker let-down’ after an engine
in other areas, those who work at the UK
failure. His account of this ejection is
centre of helicopter excellence at Yeovil
as vivid and descriptive as any you’ll
will remember with sadness that neither of
encounter. Most of his ﬂying, though, was
these particular avenues came to fruition.
as a test pilot, starting with an exchange
Denis J. Calvert
posting to the US Naval Test Pilot School
ISBN 978-1-39909-070-4; 9.5 x 6.4in
at Patuxent River, Maryland, where he had
hardback; 175 pages, illustrated; £20.00
the misfortune of having to eject from an
A-4B Skyhawk. There followed four tours
★★★★

D. B. Cooper and Flight 305
by Robert H. Edwards PhD
published by Schiﬀer Publishing
Like so many
unsolved mysteries,
the case of ‘D. B.
Cooper’ continues
to be the subject of
immense intrigue
and no small degree
of fascination.
For those who are
unaware, he was
the passenger who,
on 24 November
1971, hijacked a Northwest Airlines Boeing
727, was given a $200,000 ransom and four
parachutes, released the passengers and,
while being ﬂown from Seattle to Mexico,
jumped out of the 727’s rear air-stair.
‘Cooper’ has never been found, nor his true
identity ascertained.
Now Edwards’ new book re-examines
the evidence. What it does not do is give
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its own view of who ‘Cooper’ might have
been. A couple of past suspects are brieﬂy
examined, but the author passes on the task
of detection. Instead, he oﬀers an extremely
detailed investigation, aspects of which
may be beyond the more casual reader’s
knowledge. The chapter entitled ‘Diatoms’
is a case in point. It focuses on how a study
of these tiny, single-cell algae allows “an
educated inference” as to where a batch of
$20 bills from the ransom money may have
been before their discovery in Clark County,
Washington during 1980. But it’s not all so
scientiﬁc. The sections on previous air-drops
from 727s, and tests undertaken after the
hijacking, are fascinating. And I didn’t know
US Air Force SR-71s were used — brieﬂy
— to take reconnaissance imagery for the
investigation. An impressive feat of research.
Ben Dunnell
ISBN 978-0-7643-6256-9; 10.9 x 7.4in
hardback; 264 pages, illustrated;
US$29.99

★★★★

Fairey Fox:
Caught in the Tides of War
by Edwin Hoogschagen with
Amaru Tincopa and Yves Duwelz
published by European Airlines
First impressions
count, and in this
case a quite lovely
cover illustration
sets the tone. By
Ronnie Olsthoorn,
it depicts three
Fairey Fox biplanes
of Belgium’s
Aéronautique
Militaire being
engaged by a trio of
Messerschmitt Bf 109s on 10 May 1940. As
the title suggests, the Fox was an aircraft out
of time when war broke out, but Belgium’s
examples still fought hard as the country was
over-run, scoring a number of victories.
Given the extent of the Fox’s Aéronautique
Militaire service, it’s not surprising that this
forms the bulk of the text, but the type’s
development, its RAF and Peruvian use,
the sale of two to Switzerland and the small
number of civil-registered specimens are
aﬀorded due attention, too. In places, the
text would beneﬁt from a better English
sub-edit, but the high standards of image
reproduction that mark European Airlines’
titles out are once again evident, while Luca
Canossa’s side-view artworks are superb. A
very worthwhile volume. BD
ISBN 978-82-93450-14-6; 12.0 x 8.5in
hardback; 120 pages, illustrated; NOK 250
plus P&P from www.europeanairlines.no

★★★★
Dogﬁght: Fw 190D-9 Defence of
the Reich 1944-45
by Robert Forsyth
published by Osprey Publishing
For 2022, Osprey has introduced a new
aviation series, ‘Dogﬁght’, with the strapline,
‘Strap in and discover the real ﬁghting
experiences of wartime pilots’. This title, on
the late-war Fw 190D-9, is the ﬁrst. While the
Osprey format — laminated cover with an
‘all-action’ illustration reminiscent of a Roy
Cross box art painting of the ’70s for an Airﬁx
kit (no slight whatever intended) — might be
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Reviews
familiar, the content
follows a slightly
diﬀerent route and
features the combat
experiences of
pilots well- and less
well-known. The text
features information
on the aircraft itself
as well as similarly
good ﬁrst-hand
accounts.
New to this series is the use of doublepage colour ribbon diagrams illustrating the
tactics employed and the progress of certain
combat engagements described in the text.
These are instructive, but their inclusion has
meant the colour proﬁles long associated
with the company’s softback titles and so
beloved of readers are nowhere to be found.
All but one of the photos are in black-andwhite and well-reproduced, but there is also
a double-page colour painting featuring KarlHeinz Ossenkop in his Fw 190D-9 ‘Black 8’
downing an unfortunate Spitﬁre IX. DJC
ISBN 978-1-4728-4939-7; 9.8 x 7.2in
softback; 80 pages, illustrated; £13.99

★★★
American Military Helicopters
and Vertical/Short Landing and
Takeoﬀ Aircraft Since 1941
by E. R. Johnson
published by McFarland & Co
Here we have a
comprehensive
guide to all the types
of helicopter and
V/STOL aircraft
developed for the
US military since
1941. Each is treated
to a necessarily
compressed write-up
with speciﬁcations,
drawing and
photographs. Coverage thus starts with the
(impractical) Platt LePage R-1 twin-rotor
helicopter, then gets seriously under way
with the far more successful Sikorsky R-4 and
on to such exotica as the Convair XFY-1 and
Lockheed XFV-1 ‘vertical risers’. The ﬁnal
entries cover the two types now vying for the
US Army’s next-generation Future LongRange Assault Aircraft requirement. The text
is clear and concise, while the images — all
black-and-white — are decently reproduced.
So far, so good. Where this volume falls
down is on the proof-reading of the text.
Or, rather, the apparent lack of it. It would
be invidious to cite many examples, but a
browse through the section on the Hawker
Siddeley XV-6A will reveal two spellings of
Kestrel (‘Kestral’ is the incorrect one) used
interchangeably and reference to Hawker
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Siddeley’s test airﬁeld at ‘Dunsford Airdrome’.
None of this aﬀects the readability of the
text, but after encountering several such
‘bloopers’ the reader might start to query the
volume’s authority. DJC

ISBN 978-0-241-45557-9; 9.5 x 6.3in
hardback; 328 pages, not illustrated;
£20.00

ISBN 978-1-4766-7734-7; 10.0 x 7.0in
softback; 486 pages, illustrated; US$49.95

The Witchﬁnder File

★★★
Flying Blind
by Peter Robison
published by Penguin Business
Written by an
investigative
journalist for
Bloomberg News,
this title relates the
chequered history
of Boeing’s 737 MAX
and promises, “the
deﬁnitive exposé
of the disasters
that transﬁxed the
world”. It’s a complex
story, but really gets
going with Boeing’s realisation in 2011 that it
urgently needed to ﬁnd an aircraft that would
be competitive with Airbus’s A320neo. Boeing
considered a ‘clean-sheet’ design but instead
opted for a developed, re-engined 737. This
was to be the 737 MAX.
The author relates how Boeing balanced
the proﬁt motive against its reputation
for engineering excellence, and discusses
whether the company’s relationship with
the FAA was just a tad too cosy when it came
to the 737 MAX’s certiﬁcation. Robison’s
reasoning is fair, but his conclusions are
damning: “Conceived in haste to avoid losing
market share, the MAX ended up putting
Boeing into the deepest hole in its history”.
Not a pretty story, but well-told. DJC

★★★

by Jillie Abbott
published by GMS Enterprises
If some books are
diﬃcult to classify,
this one is nearimpossible. The
author was one of
the original staﬀ
members of Air
Europe, a British
independent
airline set up in
1978 with Boeing
737s, employed as
personal assistant to the chief executive.
Among her responsibilities was putting
together the quarterly internal company
newsletter, an important task in a new carrier
building a sense of esprit de corps.
Jillie soon found herself in communication
with a mystery cartoonist, ‘the Witchﬁnder’,
who seemed to know a lot about the airline
and its personalities and whose work started
appearing in the newsletter. This volume
contains a selection of his cartoons, which
revolve closely around the airline and its
people. Some are less than politically correct
and others contain ‘in-jokes’ that will mean
more to ex-Air Europe employees, but there’s
no denying that this is an attractive and
entertaining one-of-a-kind volume. DJC
ISBN 978-1-904514-75-6; 11.8 x 8.4in
softback; 84 pages, illustrated; £9.99
(£13.19 including P&P to UK addresses from
jillieabbott@btinternet.com)

★★★

WATCHES
AVI-8 Spitﬁre Smith Automatic
A new pilot’s watch from AVI-8 is named in honour
of Joseph Smith, chief designer at Supermarine after
the death of R. J. Mitchell. It naturally derives some
design inspiration from the Spitﬁre, not least in how
the dial resembles a typical cockpit instrument. The
case is stainless steel and the lens sapphire with an
anti-reﬂective coating; inside is a Japanese automatic
mechanism, while the case back is see-through. Four
versions are available with diﬀerent dial and leather
strap colours, each taking their name from the location
of a Spitﬁre airframe or component manufacturing
facility. The Woolston is shown here.
Prices: Woolston, Birmingham and Reading
£275.00; Salisbury £290.00
Information and ordering: avi-8.co.uk
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A DAY
SHOW

AT T H E

1930s
FLEET
REVIEWS
At a time of great change for the service, the Fleet Air Arm demonstrated
its strength during a pair of royal reviews WORDS: MATTHEW WILLIS

Swordfish Is of 812 Squadron
making their flypast at the 1937
Fleet Review. VIA MATTHEW WILLIS
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n the five years preceding
the Second World War, the
Royal Navy engaged in a
concerted effort to build up
and modernise its air strength,
which had ebbed away after the
1914-18 conflict. At the same
time, the colourful ‘flag-showing’
peacetime aspect of the service
reached a peak. Never was this
more graphically demonstrated
than in the two Royal Reviews of
the Fleet at Spithead in 1935 and
1937. For the first time, aircraft
and air power were to be placed
at the centre of these most public
demonstrations of Britain’s naval
prowess.
Although aviation had
been involved in previous
fleet reviews, until these two
events it had been marginal,
even a novelty. In 1912 and
1914, a handful of seaplanes
were moored near the fleet
anchorage, and as part of the
earlier review Cdr C. R. Samson
flew a Short S27 seaplane off
a ramp on the bow of HMS
London. Another major Spithead
review did not take place for a
decade, and in that time, despite
massive advances in the art,
naval aviation did not take a
significantly greater role.
One major difference in the
1924 review was the presence
of dedicated aircraft carriers,
though of the pair only HMS
Hermes was then in the front line,
with HMS Argus in the reserve

fleet. As far as aircraft were
concerned, their involvement
was restricted to three Fairey
Flycatcher fighters, escorting the
royal yacht by circling overhead
as it passed through the lines of
warships.
This year saw the first official
use of the term Fleet Air Arm,
in a report for the Committee
of Imperial Defence. It set out
a requirement for 13 flights of
carrier-borne aircraft, and the
relationship between the RAF
and RN at a
command and
manpower
level in which
the Air Ministry
was responsible
for supplying
aircraft and
managing naval
aviation ashore.
Come 1935, it
was clear that
this policy was
failing, and
by the autumn the Admiralty
had started the process that
led to the Fleet Air Arm’s
independence from the RAF. The
Admiralty was determined that
the July 1935 review, marking
the silver jubilee of King
George V, would emphasise the
importance of Britain’s naval air
strength.
Planning for the Fleet Air
Arm’s role in the review started
at the beginning of the year.

“

It would take in a traditional
showcase of the combined
Home and Mediterranean
Fleets anchored for inspection
by the royal yacht, followed
that evening by illumination
of the vessels, and the next
day by Home Fleet exercises
at sea. As with 1924, only two
aircraft carriers, this time HMS
Furious and HMS Courageous,
were available to take part,
though these were large fleet
carriers much more potent and
impressive
than the small
vessels present
in 1924.
The biggest
difference
would be in
the air — all
available
Fleet Air Arm
aircraft then
in the UK or
with the Home
Fleet would
take part, including machines
disembarked from Glorious, and
aircraft from 407, 444 and 447
(Catapult) Flights.
Ambitious plans took shape in
January and February, following
discussions between the
Admiralty and Air Ministry. In
stark contrast to earlier reviews,
the 1935 event would involve
more than 100 aircraft in flight,
with several elements to the
Fleet Air Arm’s involvement.

Until these
two events
aviation had been
a marginal part of
fleet reviews

”

According to the initial “tentative
proposals” put forward by Capt
C. F. Harris, the Admiralty’s
Director, Naval Air Division,
on 21 January, all carrierborne aircraft in the UK would
assemble at Gosport on 14 July,
ready for a massed flypast for
the King aboard the royal yacht
on 16 July at 15.00. The following
morning, the carriers would
weigh and proceed, and all their
aircraft would embark ready to
launch a large-scale mock attack
on the fleet. Aircrews would
have to be accommodated in the
vicinity of Gosport along with
maintenance crews. In keeping
with the general confusion about
control of naval aviation, this was
the Air Ministry’s responsibility
to arrange.
Harris put forward some
alternative ideas to reduce the
complexity of the choreography,
such as the carriers embarking
their aircraft after the flypast on
the 16th, or staging the mass
flypast after the fleet exercises on
the 17th. Showing off the Fleet
Air Arm in the most impressive
light was his highest priority, and
he was keen to ensure that the
links between it and the ships
of the navy were emphasised.
He suggested that if “the naval
exercises on the following day
are concluded by a Fly Past,
which could be witnessed by
large crowds ashore, emphasis
will be laid on the essentially

Massed ranks of biplanes at Gosport ready for
the 1935 Spithead review. In the foreground are
Hawker Nimrods, both MkI and MkII examples,
and Ospreys; then, to the left, are Fairey Seals and
IIIFs, and Blackburn Baffins and Sharks. AEROPLANE
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Queen Bee K4227 met its inevitable fate
during the 1935 event. AEROPLANE

sea going nature of the Fleet
Air Arm”. He also expressed
concerns that “dependence on a
shore aerodrome for the Fly Past
will certainly detract from its
Naval character, an aspect which
the Press and other ‘non-Naval’
spectators will not be slow to
notice.”
The director of operations,
Capt Henry Pridham-Wippell
noted that holding the flypast
after the exercises would require
other compromises, notably
that it “would involve the
carriers being absent from the
illuminations” and “would mean
that Official guests would not see
the Fly Past.”
In the meantime, the exercises
to be carried out afterwards
were in preparation. Perhaps
surprisingly, organising the
detail of the review was placed
in the hands of the commanderin-chief, Mediterranean Fleet,
Admiral Sir William Fisher,
who would not be on hand in
the UK until shortly before the
event. The massed air attack
was scheduled for 11.30, and
called for “two ships in each
Battle Squadron and one in
the Battle Cruiser Squadron
being attacked, in order to
provide equal opportunity for
spectators.”
However, in late February or
early March, the schedule of the
exercises was amended, and the
massed air attack dropped. There
would, however, still be a small
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but significant role for the Fleet
Air Arm to fulfil in addition to the
flypast. ‘Programme A’ called for
a demonstration of anti-aircraft
gunnery by capital ships, using

“

developed for the Admiralty by
the Royal Aircraft Establishment
and the Naval Signal Department
in the previous two years. The
aircraft were formed into a flight

The care with which the flying
display was organised paid off
a de Havilland DH82 Queen
Bee pilotless target drone to
represent a formation of enemy
aircraft. The Queen Bee had been

”

under the command of Lt Cdr
H. M. A. Cecil.
After a display of ship-toship gunnery, the fleet, in two

columns, was programmed to
turn north-west. The Queen
Bee would be launched and
controlled from HMNZS Achilles,
from a position within the
columns. The pilotless aircraft
would, according to Fisher,
“carry out high bombing runs
flying across and over the van of
the columns till brought down
or so long as time permits”. A
further suggestion was for highlevel and low-level ‘attacks’ to
take place simultaneously, to
demonstrate defence against
a simultaneous bombing and
torpedo attack. Fisher warned
that a mock attack at close range,
required for the ‘torpedo’ strike,
would mean “a certain risk
incurred if a low flying aircraft
target got out of control in the
vicinity of the Royal Yacht”. He
noted, with some prescience
in view of the experience early
in World War Two, that “a
barrage is, to my mind, more
of a deterrent to the pilot than
a means of destruction of the
aeroplane. A target flying safely
through a large volume of fire
may give the wrong impression.”
As well as Achilles, HMS
Neptune was equipped with
the radio control equipment
necessary to operate a Queen
Bee. Trials of operating two of
the aircraft simultaneously were
carried out in the Mediterranean
in May, revealing there would
be no difficulties. The Queen
Bee programme was still very
new in 1935, and using it for

HMS Hermes in place for inspection at the 1937
review. VIA MATTHEW WILLIS
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the review potentially risky, but
the Admiralty papers reveal a
high degree of confidence that
the drone would function as
intended, declaring that if the
attacks were carried out from the
beam or abaft of it, the risk to the
royal yacht was not material.
Despite the Naval Air
Division’s efforts to ensure the
prominence of naval aviation in
the review, the subject was not
well-represented in the official
souvenir programme. The text
betrays ambivalence about
the aircraft carriers, describing
Courageous and Furious as
“quite the queerest-looking ships
to be seen at Spithead”. Much of
the single paragraph allotted to
the carriers is then devoted to
describing their history as battlecruisers before their conversion,
with only the most cursory
mention of their new purpose.
The Queen Bee flight and its role
in the exercises on the 17th did
not warrant a single reference.

❖
Although naval aviation was
overlooked in some quarters,
the care with which the flying
display had been organised paid
off. The flypast comprised 114
aircraft: the Blackburn Baffins
of 810 and 811 Squadrons and
Sharks of 820 Squadron, Fairey
Seals of 821 and 823 Squadrons
and IIIFs of 822 Squadron and
444 Flight, and Hawker Ospreys
and Nimrods of 800, 801 and
802 Squadrons, and 407 and
447 Flights. One Supermarine
Seagull, belonging to HMS
Nelson, also took part.
Flight’s correspondent
noted, “in close formation, the
machines, with Sir Alexander
Ramsay, Rear Admiral
Commanding Aircraft Carriers,
flying in the lead, flew between
the lines at an altitude of 1,500
ft and made a dive in salute to
500 ft when abreast of the Royal
Yacht, the Victoria and Albert,
anchored at the head of the
lines”. The formation approached
from the west, each squadron
separated by half a mile. To add
to the spectacle, the seaplanes
landed alongside their parent
vessels and were hoisted aboard.
The correspondent further
remarked, “the formation
and station-keeping were
outstanding as they always
are in the FAA, and the whole
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The official plans for the 1935 and 1937 reviews, showing the disposition of the ships. VIA MATTHEW WILLIS

fly-past was carried through in
that efficient manner which we
expect from the Senior Service.”
The exercises the next day
appear to have gone well.
Tracking Queen Bee fates is
not always straightforward,
but one of the early production
machines, K4227, is listed as
having been destroyed on the
day. It is likely it was one of the
aircraft taking part that fell to
the ships’ guns — the other
appears to have survived. Official
orders had been issued for the
anti-aircraft firing a couple of
weeks before the review, setting

out which ships would fire at
which Queen Bee and when.
The aircraft were coded QB1 and
QB2. There would be five runs,
if time allowed and the aircraft
were not shot down. During
the 45 minutes allocated, the
high-level aircraft, QB1, would
approach at 6,000ft and be
fired at by HMS Rodney, then
HMS Queen Elizabeth and HMS
Revenge, followed by Rodney
again and HMS Courageous.
The ‘torpedo attacking’ QB2,
flying at 250ft, would be fired at
by Nelson, Rodney and HMNZS
Achilles, before passing astern of

the royal yacht and then being
shot at by HMS Ramillies.
Something of an urban myth
sprung up around the RN that
the sight of the Queen Bee
repeatedly passing unharmed
through the barrage in full
view of the King prompted a
senior officer to demand that
the operator crash the aircraft
deliberately. The claim, sadly,
cannot be verified.
King George V died six
months after his silver jubilee
review. With the abdication of
Edward VIII in December 1936,
his successor George VI’s
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The Aeroplane had a
photographer in the
Swordfish element of
the 1937 flypast, these
examples belonging to
823 Squadron. AEROPLANE

coronation review was set for
May 1937. This did not leave
much time, but expertise from
1935 was put to good use and the
1937 plans were very similar.
In the intervening period, the
expansion and modernisation
of the Fleet Air Arm had added
materially to the force. There
would be four aircraft carriers in
the anchored fleet, HMS Glorious
and HMS Hermes joining Furious
and Courageous. Moreover,
the branch was now receiving
more attention and the official
programme this time devoted
three long paragraphs to the
carriers, focusing on their role
as “floating aerodromes” and
paying tribute to the “triumph
of ingenuity” in their design as
well as mentioning the carriers
under construction, noting, “it
is evident that the Fleet Air Arm
is to be greatly expanded in the
near future.”
Around 140 aircraft were
to take part in the flypast,
themselves a distinct advance.
The most numerous aeroplanes
in the 1935 event were Blackburn
Baffins, and Fairey Seals and
IIIFs — and one squadron of
brand-new Blackburn Sharks
— while 1937 would see four
squadrons each of Sharks and
new Fairey Swordfish, with most
of the older types phased out.
Ironically, though the Sharks
were in some respects more
modern than the Swordfish, the
decision had already been made
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to withdraw them from front-line
service due to problems with
their powerplants.
Unfortunately, during
rehearsals, a shocking fatality
occurred. This was described by

noticed that the aircraft flying
on the extreme left of [821]
squadron was having particular
difficulty in keeping position.
One second he was too low, and
in a few seconds he was too high

“

Bad weather made assembling the
massive formation difficult
RAF pilot E. E. Vielle, then with
820 Squadron, in his memoir
Almost a Boffin (Dolman Scott,
2013). “We were flying over
the Solent on quite a bumpy
day, which made it difficult to
keep accurately in position… I

”

in relation to his flight leader.
He was also rather too close to
him. Both aircraft had observers
standing in the open cockpits
behind the pilots.
“Suddenly, as that aircraft on
the left was descending from

being a few feet too high, I saw
his wingtip hit the elevators
on the tailplane of his flight
leader’s aircraft. That forced the
elevators sharply down and put
the flight leader’s aircraft into a
sudden dive. His observer had
not anchored his harness to the
floor and I saw him thrown out
of the cockpit clear into the air
— without a parachute”. Shark
K5608 collided with K5609,
with the result that Telegraphist
F. G. Baxter was thrown out to
his death. The damaged Sharks
landed safely with no further
injury, but it was a sobering
incident.
The review itself was affected
by bad weather, and mist and
cloud made assembling the
massive formation difficult. The
aircraft were meant to fly past
the royal yacht in squadron
formation, diving to salute it
as in 1935, before moving into
wing formation and once again
passing the warships. Because
of the conditions, the squadron
formation and salute were
dispensed with.
The poor visibility hampered
proceedings, but more than
a million people still turned
out to see them, and the
sight of the Fleet Air Arm was
unquestionably impressive.
The next time a full, public fleet
review would take place was in
1953, by which time the Fleet
Air Arm had changed beyond
all recognition. The Spithead
reviews of the 1930s mark both
the high point of the pre-war, allbiplane FAA and the beginning
of its formation into a true
wartime service.

810 Squadron Blackburn Sharks in formation
over Spithead in 1937, with the lines of ships
visible through the murk. VIA MATTHEW WILLIS
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