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SPERRY IN THE HAWKER 1127
-a CL.11 Compass System and

auto-stabilisation are Sperry's contribution to
this highly successful VTOL type.

Sperry lead the field in VTOL instrumentation
and have made proposals for every {

known VTOL project.
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How can the Minuteman missile act as his co-pilot?

The Minuteman ICBM is more than a super-reliable missile.
It is a spearhead of the Free World's electronics progress —
technology that is making it a co-pilot by proxy in low-level
supersonic aircraft.

It istheforerunnerof microelectronic low-level penetration
systems by NAA/Autonetics that see and evade obstacles
W|th unprecedented accuracy. These new NAA Autonetics

North American Aviation ~Z|T Autonetics Division
European Headquarters: North American Aviation S.A., 29 Rue de la Coulouvreniere, Geneva, Switzerland

systems are based on proven Minuteman techniques and
systems management experience.

NAA/Autonetics built the fully-integrated microelectronics
systems in Minuteman II; was the first to apply microelec-
tronics to production-line systems. Its achievements in this
field are setting a whole new standard of reliability in the
electronics industry.
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Another great airliner

The new
The same Boeing teams that produced the
phenomenally successful Boeing 727 have
designed and are now building the newest
Boeing-the short-range 737. Sixty-one
737s have already been ordered by Deutsche
Lufthansa and United Airlines.

A twin-engine jet, the 737 is designed for
low cost-per-mile operation on routes rang-
ing up to 700 miles with full payload. It will
be the most economic, practical and profit-
able airplane of its type.

Although only slightly longer than a twin-
engine propeller airliner, the 737 will have
the same cabin cross-section as the largest
Boeing jet. It will be the only twin-engine
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rom the builder of the world's most successful jetliners:

short-range Boeing 737
t offering airlines the advantage of 4, 5
6-abreast seating-providing the highest
o'it potential-and the lowest seat-mile
•st-of any short-range airliner.
The 737 will have a gross weight half

lat of the 727.
T||e 737's wing-mounted engine arrange-

en is right for the job. It provides known
tceiient stall characteristics in a two-
j»ne airplane, cuts weight and installation
J* . Permits interchange of identical
wiles, and adds to the ease of mainten-
ce. Uiuhermore, the engines are the same
W & Whitney JT8Ds used on the 727.
Ine /37 will carry 75 to 100 passengers

at cruise speeds of 550 to 580 miles an
hour. It will have the same advanced high-
lift devices as the 727, assuring excep-
tional low speed, short-field performance.
The 737 is designed for operation by a
two-man crew. Roll out is scheduled for
November of next year.

With many of the same cabin features,
systems and components as the larger
Boeing jets, the 737 offers substantial
savings in maintenance, spares inventories,
training and reliability to airlines now flying
Boeing equipment.

Even more important the 737 offers air-
lines the benefits of Boeing's unequalled

experience as builder of the world's most
successful jet-liners. Boeing jets, in almost
2 thousand million miles of commercial
operations, have demonstrated superior
passenger appeal, reliability and profit-
ability. These are some of the reasons why
airlines have ordered—and re-ordered—
more jetliners from Boeing than from any
other manufacturer.
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We make the hardware too
After the theory—the practice. After the design—the production. Hymatic not
only introduce new ideas in fluid control. They make the hardware too! Valves
of every description for air or gas control systems... cryogenics hardware...
test rigs... all these are included in the Hymatic production schedule.

Workers are skilled and versatile... machine tools are modern and accurate...
testing is exacting. But Hymatic production is above all geared to the
customer's needs.. .so that large batches of standard components or small runs
of highly individual products alike can be produced with skill and economy.

Things are moving fast in the field of fluid control—and Hymatic are the
pacemakers. Keep in touch with Hymatic—if you want to keep up to date.

Hymatic
PACEMAKERS IN FLUID CONTROL

WRITE TO

THE HYMATIC ENGINEERING CO LTD REDDITCH WORCESTERSHIRE
Compressed Gas and Cryogenics Systems Engineering-Aircraft and Missile Eauipment- Precision Fluid Control Valves• Research and Development Contacts
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F||ght Path Control through Flight Director or Autopilot • Suitable for all Transport and
General Purpose Helicopters. • The basis for various Integrated Flight Control Systems

FERRANTI
First into the Future

"quiries to: FERRANTI LTD. AIRCRAFT EQUIPMENT DEPT. WESTERN ROAD, BRACKNELL, BERKS. Tel : Bracknell 2020
FAE29
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An airplane that is designed to
protect and support ground forces
is called a tactical fighter.

A tactical fighter must pre-
vent hostile aircraft from attacking
tactical targets. It must be able to
intercept, outmaneuver and shoot

. fl. ' down any intru-
der which pen-
etrates at low
enough altitude
to be a threat
(anywhere from
the treetops to
30,000 feet ) .
To do this it
must have su-
personic speed,
rapid accelera-
tion, a very high

rate of climb and outstanding maneu-
verability. It must have greater endur-
ance than its antagonists. It must carry
cannon as well as air-to-air missiles.

A tactical fighter mustbe
able to attack and destroy military
targets on the ground while surviving
in the air. It must car-
ry a variety of exter-
nal weapons —mis-
siles, bombs, rockets,
napalm, dispensers —
and must provide a
stable launching plat-
form for them. It
must maneuver easily
and safely at low alti-

tudes with a heavy load of stores. If
attacked by defending aircraft ii must
be able to counterattack.

3 8 4

A tactical fighter should be
able to operate from dispersed fields
and hastily prepared strips close to
the combat zone — rough sod, packed
earth, pierced-metal planking.lt must
be simple to rearm and refuel so it can
turn around quickly between missions.
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A tactical fighter should
have a very high sortie rate — which
means that it must be rugged, reliable
and easy to maintain. All systems and
components should be quickly acces-
sible from ground level. Engine
changes and field maintenance should

not require heavy equipment. Mainte-
nance man-hours, should be very low.

A tactical fighter should be
designed to survive combat dam-
age and opera-
tional emergen-
cies. It should
present a
small target
to radar and
ground fire.
It should have
redundancy where
it counts-twin engines, dual hydraulic,
electrical and fuel systems. It should

be able to complete a mission and re-
turn to base if one engine is shot out,
then take off on its remaining engine
and fly to the rear for a replacement.

A tactical
fighter
should be read-
ily adaptable
to all types of
support mis-

sions, including
reconnaissance.

Versatility and long-
term growth should be designed into
it from the start, so that major sur-
gery will not be required to give it
new weapons and avionics.

The Northrop F-5 is a tactical fighter. It was designed to fill the total tactical
requirement and still be affordable in large numbers. The F-5 is now in full pro-
duction for deployment to nations throughout the free world.

NORTHROP F-5
NORTHROP CORPORATION, BEVERLY HILLS, CALIFORNIA, USA
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In 1967 you will still be
enjoying FREE maintenance
on your Bendix ADF-T-I2B
and M-450 radio

We are so confident of the excellence of Bendix Radio Equipment that we make this exclusive offer of
two years free maintenance, including all labour charges and components. Bendix systems have ai! the
answers for the pilot who wants the best. They are more powerful, more versatile, more reliable. And, of
course, you have no maintenance charges for the first two years! No other Nav Comm systems make
this trust-inspiring offer. Whether you fly for fun or profit, fly safely with Bendix light avionics equip-
ment, from the same manufacturer who supplies the world's leading airlines. This offer of 2 years free
maintenance applies only to Benciix Radio Equipment purchased through Fieldtech Ltd.

Free demonstrations gladly arranged. Write tor full details lo:

U K Distributors service .jnd installation spec for EU-nriu International Opwdon?, the Bondir Corporatio

FieldTech ltd London (Heathrow) Airport • Hounsiow • Middlesex
Phone -SKYport 2141
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Extending the Entente

ABOUT three years ago the air staffs of Britain and France began a
serious attempt to harmonize their requirements for a new light

fighter/trainer to be designed and built jointly by the two countries.
The French requirement was the more urgent, and they pressed on with
their ECAT competition. Among the contenders were the Dassault
Cavalier, the Potez P-92, and the Breguet Bi-121. Drawings appeared in
our issue of March 11, page 383.

It is the Breguet 121 which has emerged as the winner—and as the
second major essay in Anglo-French collaboration. The new aircraft
will almost certainly have Rolls-Royce/Turbomeca RB.172 engines.

The Labour Government, after nearly wrecking the Concorde entente,
has set Britain's seal—not easily breakable, at the understandable insistence
of the French—on the new alliance.

The French will need the twin-engined, 20,0001b Breguet 121 before
the RAF, which sees it primarily as an advanced trainer with tactical
strike as a secondary function. The Gnat will last the RAF at least until
1973 or 1974.

Of great importance to the new military and industrial partnership is
the Mach 2-plus variable-sweep P.45 fighter which, with its Bristol
Siddeley/Snecma engines, is also part of the compact. Weighing perhaps
as much as 40,0001b in the medium-range strike role, this very advanced
new fighter will also replace the Lightning—the RAF's last pure inter-
cepter—from about 1973 or 1974. It may also embody some of the
"R" equipment developed at such cost for TSR.2, and it will probably be
"carrier-qualified." It promises, like the 121, to be the sort of aeroplane
that will be on the shopping list of other air forces—a promise which will
give added cheer to BAC, who are tipped as main British contractors
for both programmes.

Sweden as Well . . .
I EMBERS of the Plowden Committee have now visited France

and the USA. We suggest that they should not fail also to
visit Sweden. It is neither just nor accurate to dismiss this non-aligned
nation as being in the ideal situation of having one aircraft supplier, one
customer, one defence role and one type of aircraft to consider. Sweden's
airframe, engine and electronics suppliers have to compete on a cost-
effectiveness basis with the best in the USA, France and Britain, for it is
stated policy that the government buys where it can get the best value.

How then has its aviation industry achieved such signal success?
Most important is that defence is treated as an all-party national problem.
A rolling seven-year plan is moved forward each year; a parliamentary
all-party committee makes a new strategic analysis every three or four
years; the chief of the defence staff annually submits a plan and requests
finance. On the industrial front, the Royal Swedish Air Board works
extremely closely with both Air Force and manufacturers to implement
equipment plans. Swedish systems engineering is excellent. Chains of
command and liaison are short. Parliament, ministry, air staff and
industry clearly understand and agree on the objectives and methods. In
such a system, cancellation at a late stage is virtually impossible. Con-
tinuous forward planning and review ensure that a doubtful weapon
hardly gets off the ground. Once the defence programme is accepted it
need never undergo violent change, even after a change of government.

Thus the Viggen, launched three years ago and Sweden's controversial
largest-ever single weapon system, may not emerge finally in its original
stature, but it has survived a searching competitive re-evaluation in the
past year and is still accepted as the right aircraft.



762 FUGHT International, 20 May lHs

W O R L D E W S

THE NEW ENTENTE
On May 17 Mr Denis Healey, Minister

of Defence, and Mr Roy Jenkins, Minister
of Aviation, signed a "memorandum of
understanding" with their French col-
leagues, MMs Messmer and Jacquet, "on
the joint development of two military
aircraft." Mr Healey told the Commons:—

"The first is a supersonic fixed-wing
aircraft which we shall use both in the
Air Force and the Navy as an advanced
trainer to replace the Hunter and the Gnat,
and which the French will use both as a
trainer and in the light strike role. Both
governments will commit enough funds to
enable the prototype stage of the aircraft
and engine [RB.172] to be completed, and
the intention of both governments is to
proceed to full production.

"Both governments are convinced that
there will be a wide variety of uses for
aircraft with variable geometry in the
middle and late 1970s and thereafter, and
this is the basis for the work which is to be
done on the second aircraft. The memor-
andum of understanding provides for each
side to examine such an aircraft in relation
to the projected operational needs, to
formulate the technical specification, and
to make preliminary industrial studies with
the full intention of entering upon a joint
project in due course.

"Both governments will commit funds
for the design, construction and develop-
ment of the engine and the provision of

MS.748a FOR CHANNEL AIRWAYS

Air Transport! pagre 7 66

NEW SOVIET MISSILES

pagres 7 94-795

BLOODHOUND 26 IN SWEDEN
Defence, page 80 9

engines for the prototype aircraft. Safe-
guards have been written into the memor-
andum to enable either government to
withdraw for reasons of national impor-
tance.

"This agreement puts the seal on the
recent understanding between President
de Gaulle and the Prime Minister. It
offers far-reaching prospects for the future
of our respective aircraft industries and an
exciting challenge to the skill and expertise
of our scientists and engineers."

In answer to supplementary questions
Mr Healey said that Britain was committed
to an initial expenditure of some £20m
on the two aircraft.

Although not named in Parliament, the
main British companies are expected to
be BAC and Rolls-Royce for the strike/
trainer and BAC and Bristol Siddeley for
the variable-geometry machine. The strike/
trainer will be based on the Breguet 121.

The Breguet 121, which won the French
Ecat design competition, is twin-engined
and planned in various single- and two-
seat versions for attack, interception,
training and reconaissance. Without ex-
ternal tanks it can carry a military payload
of two 30mm guns and more than 1,3001b
of armament over a 315 n.m. radius at sea
level in i.s.a. -i-15°C It can take off in
under 2,000ft from unprepared surfaces.
Ferry range is 2,700 n.m. and cruising speed
490kt, or beyond Mach 0.9. Maximum
speed for interception is Mach 1.8.

Thrust required is 5,5001b to 6,6001b
per engine, but the choice of powerplant
is likely to be the Turbomeca-Rolls-Royce
RB.172/T.260.

FAIR COMPETITION?
Addressing the American Chamber of

Commerce in London on May 13, the
Minister of Aviation, Mr Roy Jenkins,

referred to allegations of unfair competition
from American aircraft companies.

He was generally sceptical about such
allegations, he said, but one aspect did
cause him concern: "There is a danger that
the shape of the market for big passenger
jets will be determined more by credit terms
and excessive trade-in prices for second-
hand equipment than by the quality or
production cost of the new plane. Or terms
for a particular deal may be offered in the
hope that a captive market can be secured
and exploited later on once competition has
been eliminated.

In his speech Mr Jenkins denied three

Roll-out at Peconic on May II marked the
first appearance of the Grumman-made US
Navy F-IIIB intercepter. Three USAF F-lllte
have now flown more than SOhr, and the
F-IIIB has been sufficiently lightened to
operate from nine out of 15 USN carriers

Anglo-French Conf i rmat ion This official plan view shows the Breguet
121 Ecap proposal which will form the basis of the first jointly designed
aircraft referred to in the Parliamentary statement reported above

System 68 is the Swedish designation for the Bloodhound 2 missile
system, the first two squadrons of which are now working up at
Barkarby airfield, near Stockholm (see page 809)
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Far f rom Supersonics The nostalgic scene at Stanton Harcourt, Oxon, when last week's
B8C balloon race started (see "Balloons over Britain"). The croft in the foreground is Anthony
Smith's "Jambo," with Mrs Nini Boesman of Holland airborne just beyond. The bicycle in the
rigging? The pilots had to make a Le Mans type start on two wheels

"false conclusions" which certain people
had drawn on the future of the British air-
craft industry. These were that a mortal
blow had been delivered to the industry,
that Britain had made a long-term decision
to rely on the USA for future weapon
systems, and that the recent cancellations
would lead to a weakening of our export
effort with civil aircraft.

The recent decisions, he said, marked a
"genuine watershed" in two ways. First,
they emphasized that there was no future
in building expensive, advanced military
aircraft for a purely British market.
Secondly, "the cancellations have given
notice to the industry that costs matter; that
the Government will not always pay the
bill, however excessive it may be; that
defence expenditure must be geared to the
demands of the international situation, to
what we can afford, and not to an industrial
commitment."

CANADAIR CL-84 FLIES
Four vertical take-offs and landings were

made at Montreal on May 7 by the Cana-
dair CL-84 Dynavert tilt-wing prototype
(see page 774).

BALLOONS OVER BRITAIN
Though still a comparatively common

spectacle on the Continent, balloon racing
has not been practised in Britain since
Pre-1914 war days; so the event staged by
the BBC on May 12 to provide material for
a future TV documentary aroused a good
deal of curiosity.
„ "here free balloons are concerned,
race" is necessarily an elastic description,

and last week's event ran true to tradition,
parting from the Oxfordshire village of
Manton Harcourt, near Abingdon, it was
originally intended to finish, in the expecta-
tion of a WSW wind, in the Cambridge
area. In the event, the ten balloons—from

itam USA, France, Belgium, Holland,
a d and West Germany—found

themselves pursuing the "fox" balloon
from RAF Cardington on a 6kt breeze
from the south-east.

An alternative course had, however, been
announced, and a compulsory landing to
change passengers had been re-located at
Charlbury, ten miles from the start. All ten
put down there safely, though one of the
two British entrants, Anthony Smith in
Sambo of safari fame, had to retire because
his basket was threatening to lose its floor.

Eventually the French entry Mars,
piloted by 74-year-old Charles Dolfuss
(who has been ballooning regularly for well
over 50 years) descended near Moreton-in-
the-Marsh, Glos, and was declared the
winner, having covered a total distance of
some 22 miles in a little over 3hr 30min.
Second was Bernina, flown by the 68-year-
old German Richard Jahre; third was the
famous Dutch woman balloonist Mrs Nini
Boesman; and the other British competitor,
Capt V. Hunter, was fourth.

PROTOTYPE HANSA CRASHES
The first prototype of Hamburger Flug-

zeugbau's HFB.32O Hansa executive jet
(D-CHFB) crashed at Madrid on May 12
during its 121st flight. The second pilot
escaped by parachute but the US test pilot,
Mr Loren W. Davis, was killed. Unofficial
reports say that the Hansa was in a deep-
stalled condition.

NAVIGATION . . .
. . . through congested urban districts of
Britain poses for the motorist a problem that
increases in complexity almost from day to
day. Few existing maps are of much help; but
now Autocar, with RAC co-operation, is
aiming to fill the gap with 75 town and city
through-route plans that will make up a 48-
page two-colour booklet. The cover, a mileage
chart and the first 27 maps will be presented
in tomorrow's (May 21) issue; and the issues
for May 28 and June 4, 11 and 18 will
include the remainder of the maps-

SENSOR

An/thing the Phantom can do the
new Anglo-French v.g. fighter should
do better, and this raises the difficult
question of how many F~4Ks and F-4Ms
should be ordered for the FAA and the
RAF. The new Anglo-French aircraft
should be ready for service long before
the Phantom, due in British service in
1967-1968, needs replacing. Too large
an order for Phantoms—about 300 is
the figure suggested—could seriously
diminish the home market for the v.g.
aircraft.

The Bill to wipe out BOAC's £IOOm
deficit is not likely to find Parliamen-
tary time in the present session. It is
even unlikely, because of pressure on
the Parliamentary draftsmen, that the
Bill itself will be drafted this session.

The Minister of Aviation believes
that about 100 Concordes, or perhaps
a few more, will have to be sold to get a
reasonable return on research and
development costs. At present the
number of delivery positions booked
stands at 45.

Measurements of XB-70 booms
are lending support to the theory that
longer-fuselage supersonic aircraft
may cause less objectionable and
damaging boom effects. The FAA's
White Sands tests showed that B-58
booms were less noisy than those of
the F-104 (see Flight, May 6, page 693).

Announcement of the 707-820 is
expected soon. This stretched Boeing
707 will be a 400,0001b, 250-plus-
passenger, transatlantic-range aircraft.

Some time about the end of this year
is the date now given by Mr Roy
Jenkins, Minister of Aviation, for the
report of the Plowden Committee. The
original date given was July; the most
recent mentioned has been "in the
autumn."

Svenska Flygmotor intends to give
first official details, during the Paris
Show, of its new hybrid solid/liquid
fuelled rocket motor with controllable
thrust. The company is continuing its
ramjet development in association
with Bristol Siddeley.

There is a quietly cautious feeling
in Britain's hovercraft industry and in
HDL that after a long initial period of
testing and development, hovercraft
are now really getting somewhere.
There will be something like half a
dozen actual operations this year in
England, Scotland, Japan, Norway,
Germany, Borneo, and the USA, all
with British craft, and Westland are
now publishing production delivery
dates and prices—up to £75,000 for the
SRN.5, and less than £100,000 for the
SRN.6.



764 FLIGHT International, 20 Ma

parliament
KENNETH OWEN

If the aircraft industry is to be pruned, will
the Ministry of Aviation cut itself down to
size accordingly ? This thought has occurred
to a number of people over the last few
months, and on Wednesday, May 12, Mr
Victor Goodhew (Conservative, St Albans)
asked the Minister of Aviation about it.

Those who were expecting news of
redundancies in Whitehall, Shell-Mex
House and Farnborough as poetic justice
to match those of Weybridge, Preston and
Coventry were unlucky. In the first place,
Mr Jenkins replied, the future of the aircraft
industry would depend largely on the
Plowden Report. In the second place, the
Plowden Committee was considering the
future role of the research and development
establishments.

In the third place, the size of the Ministry
did not depend so much on the size of the
industry as on the future requirements of
defence and civil aviation. And in the fourth
place (Mr Jenkins' written answer kept the
real punch to the end) the Ministry was
"seriously undermanned" anyway.

Ever hopeful, Mr Goodhew had asked
also about selling the TSR.2 to the United

States Government. The time for British
salesmanship on TSR.2, Mr Jenkins sug-
gested, was before the TFX decision in
1962. At this time, he stated, "full presenta-
tions were made."

During oral questions on the same day,
Mr Neil Marten (Conservative, Banbury)
and the Postmaster-General, Mr Anthony
Wedgwood Benn, skirmished around the
subject of communication satellites. The
US State Department had reportedly
stopped Hughes Aircraft Company from
giving comsat information to the British
Aircraft Corporation, Mr Marten said.
This referred simply to military comsats,
retorted Mr Benn, and these were not his
concern.

Through two main questions and a clutch
of supplementaries, Mr Benn put his faith
in the Interim International Communica-
tions Satellite Committee. European co-
operation was "more ; relevant on the
launcher side," he alleged. This doubtless
came as interesting news to the busy scien-
tists and engineers of the European Confer-
ence on Satellite Communications, who for
some time now have been getting on with
the job of developing comsat hardware on a
European basis.

On Monday, May 10, Mr Joseph Godber
(Conservative, Grantham) asked how many
redundant aircraft workers had notified
employment exchanges of their need for
alternative employment. Mr Richard Marsh,
Joint Parliamentary Secretary to the
Ministry of Labour, said that 865 workers
out of 1,693 given notice had so far sought
the Department's help at Preston, Wey-
bridge and Woolston.

It was back to basics on TSR.2 at
question-time on Thursday, May 13, with

Mr Anthony Fell (Conservative, Yarmouth!
asking when the Prime Minister and Presi-
dent Johnson first discussed the possibility
of an American alternative to the TSR ">
There had been no such discussion Mr
Wilson replied. He was glad of the oppor
tunity to dispose of the "legend which has
grown up, that all this began in my talks
with President Johnson last December"
The subject was never mentioned, Mr
Wilson repeated, "either then or in my
visit in April."

The National Aeronautics and Space
Administration's recent invitation to for-
eign scientists to fly experiments aboard
American manned spacecraft was ques-
tioned the same day by Mr Geoffrey Lloyd
(Conservative, Sutton Coldfield). British
scientists were considering possible experi-
ments, replied Mr Crosland, Secretary of
State for Education and Science.

"Is the Minister aware," Mr Lloyd came
back, "that American scientific opinion
has expressed surprise at the apparent lack
of enthusiasm on the part of British science
and British authorities to take part in the
Gemini and Apollo projects ?" Mr Crosland
did not think that the surprise was well
justified; proposals were being examined by
the Science Research Council.

Mr David Price (Conservative, Eastleigh)
leapt in with a curious supplementary. Did
the Right Honourable Gentleman agree
that Ariel 1 and 2 had shown the Americans
what a great contribution our scientists
could make, and what extremely good
relations existed between BAC and the
Hughes Corporation? Mr Crosland said
yes. This reply was even more curious, since
Hughes was not involved in any way with
the Ariel 1 and 2 projects.

ROBERT BLACKBURN

London, May 17

Good for Mr Edward Drewery, president of
the Biggin Hill Air Fair Organizing Com-
mittee. At the inaugural luncheon, the
Guardian reported, he spoke his mind about
the Ministry of Aviation in the presence of
the Parliamentary Secretary, Mr John
Stonehouse. Of the future of Biggin Hill Mr
Drewery said: "We don't know what will
happen after February 1966. Previously the
Ministry treated us as dogs and dirt. Now
they don't want to know us. People are
asking what is the future of Biggin Hill.
There is no future. It will go from the tax-
payer to the ratepayer." Mr Stonehouse, to
his credit, was not at all put out. Indeed, he
complimented Mr Drewery on castigating
his Ministry with extreme outspokenness:
"Britain needs men who will stand up and
say what they think."

Mr Stonehouse can say that again. Is this

the beginning of a new wave of forthright
candour in the conduct of British public
affairs? Will the Ministry of Aviation itself
practise what Mr Stonehouse preaches?
Well here, in an adjacent column of the
Guardian, is the report of a speech by Mr
Roy Jenkins. "Minister attacks the US
planemakers" is the heading, and the story
begins by telling us that Mr Jenkins "openly
criticized American aircraft manufacturers
. . . for attempting to eliminate competition
by offering uncommercial terms to airlines."
It might be better, he said, "if we all stopped
moving down the slippery slope which will
harm all the aircraft manufacturing coun-
tries and make nonsense of normal com-
mercial practice." His speech was reported
also in the Financial Times, Telegraph and
Times, which construed it as a "warning"
to American manufacturers rather than an
"attack" on them.

Yet the original of the speech suggests
that it was neither: the Minister did not
refer specifically to any aircraft, any manu-
facturer or any airline. The message which
Mr Jenkins delivered was perhaps timely
and sensible, but in terms of "outspoken-
ness" it certainly stopped short of the
standard so admired by his Parliamentary
Secretary.

It is right and proper that the Press
should report aircraft accidents. Exces-
sively gruesome stories are deplorable, but
they have become less frequent. Most

British papers, however, still display
extreme parochial bias in the prominence
they give to accident reports. The space
devoted to a crash is largely a function of
geography, and an accident in the south of
England will receive the maximum of
national and international coverage. The
loss of the first prototype HFB.320 Hansa
near Madrid on May 12 was almost
unnoticed. Imagine the stories, the pic-
tures, the cables flashing around the world
if a British executive jet prototype had
crashed in the Home Counties.

Who gave a Lancaster to Britain's
Historic Aircraft Preservation Society?
The French Air Force (Mail), French Navy
(Times), or the Australians (Express)?
It was in fact the French Navy, bless them.

The mighty Russians revealed a new
"space giant" in the streets of Moscow on
May 9. Fortunately for British intelligence,
Mr Ian Brodie of the Express kept a sharp
eye open for its technical secrets and cabled
the results back to Fleet Street. "The
rockets," he reported, "were painted pale
khaki and consisted of three parts joined \>y
thin struts." They resembled "huge
cylinders with a flat rear." Great heavens,
is there no end to the ingenuity of these
fiendish Russians? Wait, the worst is yet to
come. Mr Brodie gives it to us ngm
between the eyes: "The foremost cylinder
has a sharp point, indicating the direction
of flight."
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A I R T R A N S P O R T

AUSTRALIA AND THE STICK PUSHER

REPERCUSSIONS from the article in the Sydney Financial
Review (Flight, May 6, page 690) have been considerable.

When it appeared the Directorate of Civil Aviation and
Ansett-ANA and TAA threw a combined fit since they
felt that the article implied that they, together with Boeing
and the FAA, were being less responsible than perhaps they
should have been in the matter of air safety, particularly in respect
of deep stalls and stick pushers.

The article led to a statement by Senator Henty, Minister of
Civil Aviation, to Parliament on April 27. This was, in part, as
follows:—

"An article which appeared in the Australian Financial Review last
Wednesday, written by that newspaper's aviation writer, made some
serious allegations about the safety of Boeing 727 airliners which are
now operating in Australia and also about the Douglas DC-9 which
have recently been ordered, subject to Government approval, by the
Australian airlines.

"The suggestions made by the writer concern the behaviour of rear-
engined high-tailed aircraft at wing angles relative to the air stream
well beyond the normal stall. Unless they are designed to overcome the
problem these aircraft can become locked in what is known as a deep
stall and cannot recover, irrespective of any action taken by the pilot.

"This problem first achieved prominence on October 22, 1963, when
a prototype BAC One-Eleven became locked in a deep stall on a test
flight and crashed, killing all seven pilots and observers on board . . .

"Immediately following the BAC One-Eleven accident the Director-
General decided to send an Australian technical mission overseas to
investigate fully the stall behaviour of the new generation of airline
aircraft before any of them were submitted for Australian certification
. . . The mission visited those major manufacturers, airworthiness
authorities and research centres throughout the world whom it thought
could advise on the problem. It also conducted its own flight tests in
several aircraft of this type, including the Boeing 727.

"As a result a set of stalling requirements was laid down which these
aircraft must meet before being allowed to operate in Australia. I
might add that the findings and recommendations of the mission were
circulated to the manufacturers and airworthiness authorities visited
by the mission and have not been disputed.

"The Boeing 727 was approved for operations in Australia because it
meets the Australian requirements for its safe operation. The specified
requirements will be applied to any other aircraft brought into this
country.

"The Financial Review's aviation writer challenged the Department to
issue a public statement concerning what he described as 'the specific
issue of possible danger to the air travelling public in 727s or DC-9s
should turbulence be encountered or should pilots take slight over-
corrective action.' He also made some other comments and suggestions
which were seriously inaccurate and not justified by the facts.

"I might point out that the results of the Australian technical mis-
sion's investigations were released in July last year. A further statement
on the findings and recommendations of the mission was included in my
Civil Aviation Report to Parliament last September. Finally, this
month's issue of the Australian magazine Aircraft published a full
technical article by the mission leader, Mr Langford, covering all
aspects of the deep stall. Anyone concerned with this matter can
obtain the detailed technical facts and arguments by reading it.

"The Financial Review writer claims that rear-engined airliners like
the Boeing 727, the DC-9 and the BAC One-Eleven cannot recover from
a deeply stalled condition. He further suggests that these aircraft can
get into this deep-stall condition in turbulence but states that the
British have overcome this problem with the BAC One-Eleven, and
other similar British aircraft, by fitting a device known as a stick
pusher. He also points out that the Boeing 727 and the DC-9 do not
have a stick pusher.

"The undisputed technical fact, however, is that the 727 can not
become locked in the deep stall through turbulence or for any other
reason. Whatever attitude is attained by this aircraft, it has sufficient
elevator power to recover. The DC-9 has also been designed with
similar features.

"Irrespective of all that I have said about the ability of aircraft to
recover from deep stalls, to keep this question in proper perspective I
should say that if a deep stall is attainable in an aircraft not specifically
designed against it, it involves the most extreme and deliberately
incorrect use of controls in the face of the very clear stall warnings
provided. All known cases of deep stalls have occurred in test flights
intended to explore the behaviour of the aircraft beyond the normal
stall . . ."

"Flight" photograph

Hie Caltdonian Airways
wtonnia 312 which was on
snow at the Biggin Hill Air Fair,
« posed for air-to-air photo-
graphs from "Flight's" Beech
ooron during an hour's trip
along the south coast
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AIR TRANSPORT . . .

WHO FLIES FOREIGN?
EXACTLY how large is the foreign operators' share of the largely
British traffic which flies to Europe's holiday resorts on inclusive
tours ? It was not quite 30 per cent in the summer of 1964, compared
with about 38 per cent in the summer of 1963. The trend appears to
be towards a declining foreign share.

It seems that the ATLB's policy of granting, within the limits
of "financial fitness," virtually all applications from British carriers
appears to be having a marked effect on results. This policy may
well have been formulated by the constant and understandable
harpings of British airlines on the theme: "If you don't grant us these
licences the traffic—which is there whatever you may do—will be
booked up by travel agents with foreign airlines."

Spain is still the most popular country by a large margin; traffic
to Spanish resorts nearly doubled in 1964—most of the increase
being carried by British airlines. Those countries whose airlines
are still getting more than half the traffic cake are Austria, Jugo-
slavia, Ireland and the Scandinavian countries. In the two important
French and Italian markets the shares of French and Italian
carriers fell dramatically.

Country

Austria
Belgium
Bulgaria
Czechoslovakia
Denmark
Finland
France
Germany
Greece
Ireland, Republic of
Italy
Luxembourg
Netherlands
Norway
Portugal
Rumania
Spain
Sweden
Switzerland
Yugoslavia
Circular tours

Totals (rounded)

U K operators

1964

2,110
42,150

730
__

1963

1,900
16,375

500

240 300
30

74,755
4,086
1,755
3,345

66,840
3,490

12,615
365

4,040
—

149,965
—

28,495
8,775

57,375
3,550
1,100
2,300

39,875
2,800

13,250
300
950
620

82,000
50

22,000
2,375

930 —

404,700 247,000

Foreign operators

1964

3,370
950
730
210

1,000
260

35,480
740

4,280
36,060

2,460
1,000

950
1,510

45,250
5,270

14,620
10,460

—

164,600

1963

1,125
1,875

825

600

45,200
2,450

5,000
34,700

2,700
1,200

900
470

30,500
6,000

15,100
5,100
—

154,000

Figures shown are passengers carried (return seats) in the summer period of each
year, i.e., from April I to October 31. Source: MoA.

DART-C0NVAIR ROLLED OUT
THE first of two Dart-powered Convair 600 prototypes, a 240D,
was rolled out at General Dynamics, San Diego, on May 12, a week
ahead of schedule. Test flying is expected to start towards the end
of this month and should be completed by the end of September so
that deliveries of 240Ds can start in October. A second prototype
600—a 340/440D conversion—will make its first flight in August.

Fifty-one of the 240 and 340/440 Dart conversions have been
ordered by US airlines—25 by Trans-Texas, ten by Central, seven
by Hawaiian and nine by Caribair.

748s FOR CHANNEL AIRWAYS
AIRFIELD performance has again been the deciding factor in a
Hawker Siddeley 748 sale. Last Monday, May 17, Sqn Ldr R J
Jones, chairman and managing director of the British independent
Channel Airways, signed a contract for two 748s (and indicated a
firm intention to buy two more) for delivery beginning next October

Channel Airways plans to have an all-turbine fleet began in
1963 with the introduction of Viscounts, nine of which now fly
cross-channel scheduled and IT services from Southend. DC-3s
operate feeder routes from the grass airfield at Rochester and
Ipswich, and on the Portsmouth - Channel Islands route. Before
the decision to buy the 748s a full evaluation of all available aircraft
was conducted by the airline and demonstration flights were made
from the three critical airfields.

THAT ENTERTAINMENT BAN
THE high cost of visual in-flight entertainment is among the argu-
ments used by four major US airlines (American, Panagra, Pan
American and TWA) and approved by 17 other I ATA carriers in
comments made to the CAB in an effort to get the board to accept,
by the new deadline of June 9, the Association's ban. A series of
estimated and actual cost breakdowns form an appendix to a
14-page statement by the airlines.

Among the eight breakdowns is an estimate of the installation
and operating costs for a representative series of 14 IATA-member
airlines—two using films only and 12 using TV/audio equipment.
The total installation costs, including spares, is estimated at $14.5m
(£5.2m) and the direct operating cost at $13.4m (£4.8m) per annum
for a fleet of 306 aircraft (about $44,000 per aircraft per annum).

A breakdown of the actual costs incurred by TWA in showing
films, on an all-in rental basis at 1150 (£54) per flight, provide a
somewhat different picture of the situation. In 1964 a total payment
of $792,000 was made to Inflight Motion Pictures for 5,632 film-
showing flights. When the income from economy class viewers for
the use of head-sets ($1) is subtracted, the total came to $483,000.
This is equivalent to about 140,000 (£14,000) for each of 12 aircraft
equipped—or 0.4 per cent of total operating expenses. The cost
was $1.13 (8s) per passenger, or $1.56 (11s 2d) for each viewer-
made up of 34,000 first-class (100 per cent) and of 310,000 (70 per
cent) of economy class passengers.

In their arguments the IATA carriers point out, among other
things, that disapproval of the ban by the CAB (for the US Govern-
ment) would result in very heavy expenses for the industry if the
need for visual entertainment were to be accepted by all the
airlines. This would lead to a direct or indirect increase in inter-
national fares, or to a delay in fare reductions. If, the argument
goes, each of the 720 four-engined jet aircraft now in operation
were to be equipped for passenger entertainment the initial installa-
tion cost would be $36m (£13m), with a similar annual outlay in the
operating costs of the equipment. Removal of the ban would also,
IATA says, cause an accelerating race towards uneconomic
competitive practices.

The airlines say that there would probably be no benefit from the
removal of the ban. There was no evidence, for instance, that the
provision of visual in-flight entertainment would generate new
traffic. They feel that this entertainment involves "'an added feature

One or more Antonov An-24 feeder-
liners are—as seen in this photograph
(from "Contemporary Mongolia")
taken at Kobdo Airport, Western
Mongolia—now in service with
Mongolian Airlines, or the Air
Communications Directorate of the
Mongolian People's Republic. The
airline also has at least one Mi-4
helicopter in service
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One of Avensa's four Allison-
powered Convair 580s on the
apron at Maiquetia Airport,
Caracas, Venezuela, the
carrier's base

of limited and—for many passengers—dubious value, and the
speculative business aspirations of would-be suppliers. Certainly
there is no evidence that visual in-flight entertainment is required
for the provision of safe, adequate or efficient air transportation."

In a speech earlier this month Mr Alan S. Boyd, the retiring
chairman of the CAB, said that the board's principal concern in
the controversy was about the possible effect on fares of the use of
films. The CAB also feared that in-flight films might be a forerunner
of other competitive devices. Most airlines were opposed to films
because of the cost.

He said it was going to be "very difficult" for the board to issue
a ruling before June 9—and certainly difficult to issue one which
would satisfy everyone. He reminded his hearers of the "big
sandwich battle" among 1ATA airlines and said that this was the
same kind of dispute. "Someone will come along and want to
extend the distance between seats to attract more passengers. Then
someone will begin to offer free seats to a Broadway show as a
bonus."

Mr Boyd added that he hoped the airline industry would find
some way to take the onus of the decision off the CAB. Airlines
had, he said, reached maturity and he hoped they would "apply
their maturity to this problem."

ATA AND CAB DISAGREE
THE US Air Transport Association and the Civil Aeronautics
Board are in disagreement over the new Bill (HR 465) which would
give the board power to regulate the rates and practices of both
US and foreign flag airlines. This Bill (which was debated by the
House Sub-Committee on Transportation and Aeronautics at the end
of last month) is similar to one which was introduced in the
previous session of Congress, following the disagreement over the
IATA fare decisions made at the 1962 I ATA traffic conferences at
Chandler, Arizona.

The ATA, which was represented at the debate by its president,
Mr Stuart G. Tipton, believes that the present powers of the CAB
are quite adequate, and considers that the new legislation would
cause international fare setting to become a "political football"
between governments. The retiring chairman of the CAB, Mr
Alan S. Boyd, urged the passage of the Bill before the Committee.
He said, according to Aviation Daily, that the legislation was
necessary because "each new season and rate conference makes it
more apparent that the public will not be given the benefit of lower
rates unless the board is given the power to regulate rates. In our
judgment the need for the legislation is clear and basic and should
not be subordinated to the carriers' various fears and objections
which are largely based on their desire to be free of government
regulation of their rates." Mr Boyd added that it was no exaggera-
tion to say that "at the present time the US government is at the
mercy of the foreign carriers and governments, and of our own
carriers, with respect to the level of fares charged in foreign air
transportation."

Mr Boyd nevertheless agreed that IATA should continue to be
the "basic mechanism" for determining international fares, but said
that the CAB does not believe that it should be forced to "sit on
its hands when the membership of IATA spends its time in-fighting
without reaching any conclusions."

The new Bill would permit the CAB to fix rates, without consult-
ing foreign governments, at levels which it considers to be fair
and reasonable after observing the usual procedures. The ATA
pointed out that each nation has complete and exclusive sovereignty

over its own airspace and that there can be no international air
transport without mutual agreement. There is, the association
considers, no practical way of making the rates set by one govern-
ment effective for service through the airspace of another country
without an agreement between the countries. The agreements are
in any case subject to the approval of the governments.

Shuttle Electras Eastern Airlines replaced piston-engined aircraft
with Electras on non-stop Boston - Washington flights from April
25. Electras will be introduced on the Boston - New York and
New York - Washington shuttle services from mid-July.

Alaska Buys 727s Two Boeing 727 QCs ("quick conversions")
have been ordered by Alaska Airlines for delivery in September and
October next year.

Good Start for Braniff's One-Elevens In the first ten days of
operation with Braniff International two BAC One-Elevens
averaged a 79 per cent passenger load factor. During an eight-day
period there were no mechanical delays with the One-Elevens
operating for 17hr daily over a 5,351-mile route network.

Pan American Increases 727 Order Following the order for the
four Boeing 727s already on option (see Flight, May 14, page 728),
Pan American has now ordered another four, bringing the total to
19, and has taken an option on four more. The latest order is for
the 727QC (quick convertible) version for delivery by July 1966.
Value of the 19 aircraft is $88.4m (£31.5m).

"80,0001b rule" Cancelled Flight-deck crew requirements of US
transport aircraft certificated after January 1,1964, will be determined
by crew work-load. The FAA has cancelled the present arbitrary
requirement whereby a flight engineer must be carried if the gross
weight is more than 80,0001b. The new rule will be effective from
May 28.

Carvairs for Ansett-ANA The Australian airline, Ansett-ANA,
has now decided to send two of its DC-4s to Aviation Traders for
conversion into ATL-98 Carvair standard. The first DC-4 has
already left Melbourne and the second will be leaving in the middle
of June. It is expected that the first converted aircraft will enter
service in September and the second about a month later.

MEA Long-haul Decision Deferred At a board meeting on May 7
Middle East Airlines decided not to accept either the Boeing
(707-120B) or the BAC (Super VC10) offer to meet the airline's
long-haul jet requirements. The chairman, Sheikh Najib Alamud-
din, said that the agreements will be re-examined "at a future date."
It is understood that financial issues have been settled but that
certain technical requirements have still to be met.

Caribou for Ansett-MAL A DHC Caribou has been ordered,
via Hawker de Havilland, Sydney, by Ansett-Mandated Airlines
for service in New Guinea. With its short field performance and
capacity for bulky cargo, the Caribou will greatly improve the cargo
distribution service. It will be delivered in July and will be based
at Madang. Both Ansett-MAL and TAA are evaluating the
Skyvan and the Twin Otter for New Guinea operations.
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"Flight" photographs
Transports at Biggin Hill before the Friday crowd arrived. Reading anti-clockwise: Caledonian DC-7C and Britannia; SAM DC-6B; Ace Freighter
DC-4; British United Carvair; TABSO 11-18; and RAF Argosy. (Right) The Red Arrows on Gnats made an impressive debut

AIR FAIR PUTS THE MESSAGE ACROSS

TO make aviation—air transport, sport and business, military—
more popular with the public, and better understood, is the
object of the Biggin Hill International Air Travel Fair. This

year's event (May 13-16) was the third in the series and was
attended by something over 150,000 people—slightly more
than last year. On balance, participation was perhaps much
the same as before in scale and variety, though the static
exhibitions were less elaborate. Several important general-aviation
aircraft made their public debut in Britain; and many of the static
and flying-display items were of uncommon aeronautical interest
and quality.

For the first three days of the fair the sun shone strongly, but
early rain on the fourth almost ruined the proceedings. If public
enthusiasm is any criterion, then the fair must be regarded as
increasingly successful (control of the crowds and safeguarding of
aircraft were, happily, slicker this year). A number of important
aircraft names were, however, absent, and most of the firms who
did participate seemed to expect long-term benefits rather than
quick results.

Consistent supporters of the fair, Caledonian Airways were
again present in strength with a Britannia and a DC-7C resplendent
in the airline's superb new colour scheme. Other passenger
transports on hand for public inspection were a TABSO 11-18 and
a SAM DC-6B. Over 20 airlines were represented in one way or
another, mostly with stands in the main exhibition hall. Freight
carriers with aircraft present were Ace Freighters (a DC-4, giving
loading demonstrations), British United (Carvair and car loading
ramp) and a TMA DC-6. BEA Helicopters did a roaring trade in
the fine weather with joy rides in an S-55 and an S-61.

Military participation was, of course, practiced and professional.
A Royal Navy Scimitar was flown, and there were individual
aerobatics by a Hunter from 229 OCU, Chivenor; free fall
parachuting by the Falcons (12 members of the RAF display
team) jumping from an Argosy at 12,000ft; individual aerobatics

by a Chipmunk from the London University Air Squadron; fly-pasts
by a Coastal Command Shackleton; and the 1965 formation aero-
batic routine by the Gnat-mounted Red Arrows from Central Flying
School.

The Red Arrows are the RAF's premier 1965 aerobatic team and
this was their first public display. Led by Fit Lt Lee Jones, the
seven Gnats put on a fine 15min sequence; very impressive was the
team's downward bomb-burst with smoke, on which two aircraft
then superimposed an upward burst. Outstanding among the
historic military aircraft present was the ex-French Navy Lancaster,
freshly arrived from Australia and crewed by war veterans. A
sprightly performer in the display was the seven-seat Sud-Aviation
Alouette 3 helicopter used by the French military and represented in
Britain by Helicopter Sales.

Numerically, sport and business aviation was the biggest and
busiest part of the fair. Newcomers on show for the first time in
Britain were the Cessna 411, heralding a new class of business twin,
a truly miniature airliner; the Victa Airtourer fully aerobatic two-
seat trainer/tourer; the latest Beechcraft and Piper ranges; the Lake
LA-4 amphibian; and the Alpavia RF3 powered sailplane; and the
much improved Bblkow Junior 3. Pan Aeronautics had a varied
display of aircraft ranging upward in size from a home-built Bensen
autogyro. The light-aviation flying display introduced twin
acts: two Victas demonstrated their superb aerobatic capabilities,
one with a trainee doing rolls; two Juniors showed speed and
manoeuvrability; and two Alpavia-powered sailplanes puttered
softly and swooped gracefully with and without power. The brand-
new two-shade blue Beagle 206, awaiting delivery to Rolls-Royce as
a company aircraft, was demonstrated.

The Saturday and Sunday displays, with many club and group
performances, also offered crowds plenty of interest. The replica
Bristol Boxkite built for the film Those Magnificent Men in Their
Flying Machines flew at a speed less than most aircraft taxi; and the
1923 English Electric Wren hopped briefly.

The Historic Aviation Society's ex-French Navy
Lancaster arrived from Australia on the
opening day "Flight" photograph
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moment of advantage
Initiative can be lost in seconds.

The capacity to defend, the power to

retaliate, may depend on a moment's

§§. warning : a moment of advantage

III wrung from the tactical J i l l

||||||:: situation by superb Jllill

| | | i | | : | l l | ; : ; equ ipment at instant ^111111111

l l l l : l l :5 ••:.:::::: •;;;::-, readiness. ,iM&MZWm

Marconi
defence radar
and data handling
systems
The Marconi Company Limited, Radar Division, Cheimsford, Essex, England

CTD/S7



10 FUGHT International. 20 M^ l9u

IT
STARTED

IN
1919

In 1919 Leslie L. Irvin made the first successful 'free' para-
chute jump, using equipment that he himself, had a big hand
in designing. Since those pioneering days thousands of lives
have been saved by the parachutes designed and manufac-
tured by this company. Parachuting has become so certain
that it is now a rapidly expanding sport.
Our picture, taken about 1930 shows a stick of parachutists
just after leaving their aircraft, a Vickers Virginia. Their
jump-off platforms, at the ends of the lower mainplanes,
can be clearly seen in this unique photograph.
Over 40 years on and Irvin still lead the field.

IRVING AIR CHUTE OF GREAT BRITAIN LIMITED
ICKNIELD WAY LETCHWORTH HERTS TEL: 6262

AIRWORK
SERVICES
TRAINING

BRITAIN'S
A R UNIVERSITY
A UNIQUE SERVICE
TO CIVIL AND MILITARY
AVIATION

Airwork Services Training (A.S.T.) is recognised through-
out the world as a leading Aviation Training establishment
In meeting the needs of the Governments and airlines of
over 39 nations it has proved, year after year, outstandingly
successful.
Airwork Services Training is constantly widening its field,
in suppoit of its policy of providing the most comprehensive
training possible in aviation. The School of Aviation has
been re-equipped with the most modern aircraft and pro-
vides Helicopter training in addition to all types of fixed
wing instruction. The School of Aeronautical Engineering
continues to keep pace with the demands of the latest engin-
eering trends not only in Airframes and Engines, but also
ancillary equipment including Instruments and Electronics.

Please address enquiries to:

The Principal
AIRWORK SERVICES TRAINING

Perth • Scotland
Telephone: Scone 295
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Hawker Siddeley Kestrel

A "FLIGHT" 8URVEY: COMPILED BY JAME8 HAY 8TEVEN8

In the development of VTOL aircraft certain distinctive trends are
becoming clear, and they have been particularly emphasized in the
twelve months since the 1964 "Flight International" VTOL survey.
Continued British political retirement from the scene, and utter failure
to support projects that were first in the field—starting long before
this period with the cancellation of the Fairey Rotodyne and continuing
with neglect of the Rolls-Royce lift-jet work—has culminated in
abandonment of the Hawker Siddeley HS.681 transport and the P.1154
supersonic fighter and their respective advanced powerplants.

In America today there are numerous helicopter projects aimed at
achieving a smooth 200kt; and the formula for these—which all
have generous government finance—is toward off-loading the rotor by
a fixed wing and providing direct propulsive thrust, though few go as
far as did the Rotodyne with its autorotating rotor. In effect, these
developments relieve the rotor of the two critical ends of its
operating pattern, blade stall and compressibility. In helicopter
experience and production the USA probably has more experience than
the rest of the world put together. The father-figure of Igor Sikorsky
continues to dominate the scene with the well-conceived range of related
large helicopters, which have reached true airliner proportions in the
S-65. (The US8R has long been flying even larger helicopters, with
one interesting compound type, but it seems impossible to get any
details of them.)

America also has several other rotary-wing families which have
hundreds of thousands of hours of type experience, the Bells and the
Hillers being the most venerable, with the Boeing-Vertols, the Hughes
and the Kamans coming along fast.

What of the V/STOL sphere, as distinct from helicopters? The US
effort is now dispersed over a wide compass, with almost every
configuration being tried—save the two European experiments of
vectored thrust and lift jets. These fields are amply covered by MWDP
assistance to the British, French and German work and by commercial
agreements. One wonders what progress the Russians are making
with V/STOL, or whether they consider it unnecessary in their theatres
of military deployment.

In the pages which follow, space has been devoted to recent
developments rather than to well established types—the existence of
which is, in general, recorded only briefly.

G R E A T B R I T A I N

Beagle Aircraft Ltd
75 Victoria Street, London SW1
After endeavouring to interest the British
Army in the Wallis WA-116 autogyro,
Beagle is now awaiting the results of Wg
Cdr Wallis's present programme (see page
771) to obtain full certification. A £50,000
design survey, structural proving and flight
programme was devoted to the WA-116;
but until the aircraft is type tested with a
certificated powerplant relations between
the companies remain cordial but dormant.

Hawker Siddeley Aviation Ltd
18 St James's Square, London SW1
HS.681 This promising V/STOL tactical/
strategic transport, briefly described in our
1964 Survey, was cancelled in the March
defence economy drive.

Kestrel FGA. Mk 1 (P.I127) This, the
original vectored-thrust VTOL aeroplane,
owes its origin to an idea propounded by
Michel Wibault for the use of the Bristol
Orion to drive lift fans. By 1956 this idea
had gained US MWDP support and was in
the capable hands of Dr Stanley Hooker of
Bristol Aero Engines, who produced a
special powerplant proposal by May 1958.
This brought a MWDP contract (for 75 per
cent of the cost) by March 1959—and the
first BE53 Pegasus was on the bench by
September. In 1957 Sir Sydney Camm of
Hawker Siddeley discussed the engine with
Dr Hooker and, as a private venture, the
design of the P. 1127 went ahead in parallel
with engine development. Prototype con-
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Hawker Siddeley Kestrel
with drop tanks

struction started early in 1959 and the first
hover took place on October 21,1960, with
transition in September 1961. In January
1963 Hawker Siddeley announced that a
technical collaboration agreement had been
reached with the Northrop Corporation for
VTOL aircraft development.

Six prototypes of the P. 1127 were built
for the Ministry of Aviation by the Hawker
Blackburn Division of HSA and were used
for extensive development flying at the
RAE, in the RAF and at the company's
airfield at Dunsfold. Trials included deck
landing on, and take-offs from, HMS Ark
Royal. Two aircraft were destroyed, one
by a fire and the other in conventional
flight, while another landed heavily at the
1963 Paris Show.

Nine further aircraft have been built with
joint British, American and German funds
and a three-nation squadron has been
formed at West Raynham to investigate
and evaluate the operation and logistics of
VTOL tactical flying. These nine opera-
tional-trials Kestrels have all flown, and
squadron trials started on April 1. Night
VTOL flights have been made this year.

Designed from the start not as a research
aircraft but as a Fiat G91/Hunter replace-
ment, the prototype P.1127 had a 13,5001b-
thrust engine, while the squadron aero-
planes have a later Pegasus which delivers
15,5001b thrust. (Something like 7,000
hours' running has been done on the
Pegasus and BS 100 development.) Per-
formance is similar to that of the Hunter,
i.e., the aircraft can exceed Mach 1 in a
shallow dive; and it has been stated that the
ferry range, using conventional take-off, is
2,000 n.m. Much is made by vectored-
thrust proponents of the advantage of
STOL take-off when the aircraft weight
exceeds the thrust; the ability to do engine-
power checks with nozzles horizontal; and
the ability to make short ground rolls at
take-off and landing—cases where debris
may be blown up and ingested by the
engine.

The conventional stick and rudder bar in
the Kestrel also operate the wing-tip, nose
and tail jet valves (shutters) when the ailer-
ons, elevator and rudder are deflected. The
control jets are supplied by compressor
bleed air and are directed downward,

although the tail jet also swivels to give a
yawing moment when the rudder is deflected.
A lever alongside the throttle gives deflec-
tion of the by-pass fan and turbine efflux
nozzles, which are actuated by a pneumatic
motor and a system of interconnected shafts
and chains. As the nozzles are rotated
downward they provide an upward thrust
component evenly balanced about the e.g.
and this has the effect of reducing the wing
loading. When they are fully deflected all
the lift is provided by the thrust and the
aircraft can then move around like a heli-
copter, e.g., travel forward by tilting the
nose down to get a propulsive component.
For deceleration into jet-supported flight
the nozzles are turned slightly beyond the
vertical and the nose is lifted. The Kestrel
is normally flown without autostabilization
throughout the range from hovering to
wing-supported flight and back again.

The Kestrels for the tripartite squadron
have been slightly modified: the tailplane
has marked anhedral and slight crescent
plan, the wing trailing-edge is back swept,
the nose has been extended, the fuselage
over the wing is slightly humped, and the
engine air intakes have been altered to tidy
the boundary layer bleed. Large underwing
containers for fuel or military load can be
mounted on a pylon under each wing.
Span, 23ft Oin; length, 42ft Oin; height, 11 ft Oin; tail span,
lift I Oin; wing area, 186 sq ft.

Kestrel Addenda In the March 1965 issue
of American Aviation was the following item
about the Kestrel programme and which
contains several details not yet released
in Britain:—

"The XV-6A (P.1127) program was
initiated originally with Army management
but with tri-Service funding. The project in-
volves a tripartite agreement among the US,
the United Kingdom and West Germany
to develop and conduct operational evalua-
tion of the V/STOL concept with the Hawker
Siddeley P.I 127.

"Designed as a light strike/reconnaissance
aircraft, the P. 1127 is powered by a Bristol
Siddeley BS 53/5 engine, which uses diverted
thrust by means of four rotatable, cascaded
nozzles. The engine is rated at 15,2001b of
static thrust and provides vertical take-off at
an airplane gross weight of 12,4001b, and

STOL operation at up to 15,5001b gross.
In its evaluation configuration, the XV-6A
can cruise at Mach 0.85 with a dash capa-
bility of Mach 0.87. Flight duration,
however, is limited to 30min at sea level.

"Thirteen aircraft and 18 engines are
involved in the program. Four aircraft are
developmental and nine are for operational
evaluation—three for each of the participat-
ing nations. The program has five phases:
development, qualification trials, pilot and
mechanic training, joint operational evalua-
tion and national test programs. The
evaluation squadron of pilots and technical
personnel was activated last October.
This section of trials will last about six
months.

"The program is funded by each of the
three countries with the US and UK
contributing about $35.9m each and West
Germany putting up about $32.3m. The
US portion, in prior years, was shared 50
per cent by the Army with the Air Force and
Navy contributing 25 per cent each. The
program will continue on a tri-Service basis,
but the Army is now responsible for the
funding."

P.I 154 This logical supersonic V/STOL
fighter and its 30,0001b-plus thrust Bristol
Siddeley BS.100 vectored-thrust engine
were cancelled in the March defence
economy drive.

Rotorcraft Ltd
3 Bedford Square, London WCl
Grasshopper This is a twin-engined four-
seater helicopter being developed by Mr
J. S. Shapiro. A first prototype with 65 h.p.
Walter Mikron engines flew in March 1962
and a more elaborate cabin machine with
105 h.p. Walter Minor engines in Novem-
ber.

These aircraft were intended to prove the
aerodynamics and mechanics of the co-axial
contra-rotating rotor system. This type of
rotor has the advantage that all the engine
power goes into the lifting system and the
weight and cost of tail rotor drive are also
eliminated. The use of two engines coupled
individually by freewheels to the contra-
rotating drive ensures independent opera-
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tjon in case of engine failure and level flight
can be maintained on one. The two-bladed
rotors are semi-rigid and are suspended on
see-saw hinges, pitch being changed by
rotation about a torsion hinge. To obtain
rotational control the collective pitch of the
two rotors is altered in the opposite sense,
thereby unbalancing the torque and causing
the aircraft to turn by reaction.

In the prototype Grasshoppers the cabin
was aft and the engines forward of the rotor
under a bonnet. The definitive model has a
more conventional glazed cabin, which can
carry up to four, with the two engines
mounted horizontally aft and coupled to the
rotor by right-angled bevel drives. Rotor
blades are of compressed wood and plastic.
Butterfly tail surfaces in the downwash are
used for yaw and pitch stability and trim.
The landing gear consists of fixed skids,
with energy absorption in the supporting
legs, and retractable ground handling caster
wheels. The 145 h.p. Rolls-Royce Con-
tinental O-300 is the engine now specified
for production.
Rotor dia, 7.7ft Oin; fuselage length, 18ft Oin; height,
Sft lOin; max weight, 3,0S0lb-3,240lb; empty weight,
i,630lb; max speed, lOBkt; cruise, lOOkt; max climb,
l,230ftlmin; service ceiling, 16,500ft; typical range, full
load, 111 n.m.: ferry 970 n.m.

Short Brothers and Harland Ltd
Queen's Island, Belfast, Northern Ireland
SC.l This was the first British jet-lift
aeroplane to fly, the first multi-engined air-
craft of that kind in the world, and the first
to have specially designed jet-lift engines.
The programme followed directly from the
Rolls-Royce "Flying Bedstead" and was
closely connected with Dr Griffith's pro-
posals for a supersonic jet-lift bomber/
airliner. The development programme has
been restricted by a slender budget, but one
SC.l has baen flying for several years at
RAE Bedford for basic research into the
general flying problems and desirable con-
trol characteristics of this type of aircraft.
The other SC.l, after completing its
development, was modified to take a new
type of auto-control system. During its
early flying trials in 1963 the aircraft crashed
and is still being rebuilt. It will be fitted
with complete instrumentation and auto
control for approach and landing and will
be used to establish the necessary instru-
ments and automatic aids for this phase
under all visibility conditions, and to
develop flight techniques for it.

Layout and construction of the SC.l are
familiar (a detailed description was given in

Flight for June 10, 1960), but it may be
worth recalling that it is powered by four
2,1301b-thrust Rolls-Royce RB.108 lift jets,
with a fifth for propulsion. Intended for
hovering, transition, stability and control
research, it is not a high-speed aeroplane;
but its delta wing, with a 10 per cent thick
section and 54° sweep, is representative of
the slow-flying behaviour of a high-speed
aircraft.
Span, 23ft 6in; length, 29ft lOin; height, 10ft Bin; gross
wing area, 211.S sq ft; fuel capacity, 220 Imp gal; max
take-off weight, VTO, 7,8O0lb; conventional, 8,0501b;
max landing weight, normal 6,8001b, emergency 7,8001b;
max level speed, 200kt; max dive speed, 300kt; cruise
!90kt.

Thruxton Aviation and Engineering CO Ltd
Thruxton Aerodrome, Andover, Hants
E.S.102 Gadfly Two prototypes of an
unusual two-seater autogyro are being built,
the first of which is scheduled to fly this
year. The aircraft has a welded steel tube
fuselage faired to an ovoid form. A 165
h.p. Rolls-Royce Continental IO-346-A is
mounted at the rear, with lateral intakes,
driving a pusher v-p propeller and providing
rotor spin-up. Tail surfaces are mounted on
a short boom. A fixed tricycle under-
carriage is fitted with disc brakes on the
mainwheels. A two-blade see-saw wooden
rotor is used. Seating is side-by-side, with
an almost fully glazed forward hemisphere.
Rotor dia, 30ft Oin; length, 14ft Oin; height, 6ft 6in; max
weight, 1,5001b; empty, 6501b; max speed, IO9kt; cruise,
96kt; min speed, 22kt; max climb, l,500ftlmin; service
ceiling, 14,000ft; take-off to 50ft, under 100ft; range,
190 n.m.

Wallis Autogyros Ltd
121 Chesterton Road, Cambridge

This new company was formed by Wg
Cdr K. H. Wallis and Mr G. V. Wallis to
develop and manufacture the former's light
autogyros, which he had built and flown
while still serving in the RAF. The first of
several built by Beagle Aircraft Ltd flew on
May 10,1962 and was offered to the Army.
Although the aircraft met all requirements,
the Army decided not to pursue the "light
cavalry" scout idea and to use two-seater
helicopters. The McCulloch drone engine
is not certificated and so, although the
Wallis aircraft are designed to BCAR
Section G, and are built of ARB-approved
materials, use of this engine restricts them
to a permit-to-fly, in lieu of a C of A.

WA-116 This one-man autogyro was
built in 1960 and first flew on May 10, 1962.
Wg Cdr Wallis was determined to achieve a

Wallis WA.II6

stable aircraft which could be flown "hands
and feet off," with an unstallable rotor and
handling characteristics akin to those of an
aeroplane. This was achieved by using a
patented offset gimbal mounting for the
rotor, its effectiveness being proved by the
many fixed-wing pilots who have flown the
WA-116 solo without even a preliminary
ground taxi run.

Control is by conventional aeroplane-
type stick and rudder pedals; there is no
torque to cvercome, because the rotor
rotates freely in flight. The 72 h.p. Enfield/
McCulloch flat-four engine drives a fixed-
pitch pusher airscrew and is also used to
spin up the rotor through a flexible drive,
power being maintained until unstick, then
automatically disengaged. The airframe is
made mainly of light-alloy tubing, with
metal-reinforced wooden rotor blades and
plywood-covered fin and rudder surfaces.
The tricycle undercarriage has compression-
spring shock-absorbers on the main legs,
compression rubbers on the nosewheel and
brakes on all three of the identical wheels to
hold full engine power for rotor spin-up. A
light streamlined nacelle is optional. Among
recent developments there is a new engine
cowling. A rotor brake is fitted. The
present production batch is for private
owners and the possibility of selling kits for
amateur assembly is being considered.

Rotor dia, 20ft 4in; length, lift tin; height, 6ft I'm;
empty equipped weight, 2551b; max weight, 5501b; max
speed, lOOkt; normal cruise, 70kt; economical cruise,
52kt; min level speed, I2kt, min descending forward
speed, zero; max climb, l,350ft/min; service ceiling,
over 13,000ft; range, 8 Imp gal, 120 n.m.

WA-117 This development, now starting
its trials, is fitted with the 100 h.p. Rolls-
Royce Continental O-200-B so that a full
normal-category C-of-A can be obtained.
The extra power should considerably
enhance performance.

WA-117 Meteorite A more powerful,
high-performance aircraft of which no
details can yet be published.

Westland Aircraft Ltd
Yeovil, Somerset
Belvedere Three squadrons, No 26 at
Aden, No 66 at Singapore and No 72 in
England, are equipped with the Belvedere,
so the type has had an unusually high pro-
portion of tough active service The aircraft
is classed as a "helicopter, cargo" and can
fly on either of its 1,650 s.h.p. Napier
Gazelle Mk 101 free turbines Up to 30
passengers or (more normally) 19 troops or
12 stretcher cases or 6,0001b of cargo can
be carried Flying controls are powered and
there is provision for an autopilot, while
night flying instrumentation is standard.
Rotor dia (each of two) 48ft 11 in; fuselage lergth, 54ft
4in; height, 17ft 3in; max (overload) weight, 20,0C0lb;
empty weight, 11,6351b; max cruise, HOkt; rrcx erdur-
ance cruise, 65kt; max vertical climb, s.l., 46Cftjmin;
hover ceiling o.g.e., 6,000ft; max range, normal tankage
385 n.m.

Wessex 1, 3, 31 The HAS.l (helicopter,
anti-submarine) is powered by one 1,450
s.h.p. Napier Gazelle Mk 16) and has been
operational with the Royal Navy since the
summer of 1961. The Wessex HAS.3, with
the 1,850 s.h.p. Gazelle NGa.18, has been
developed as a possible replacement for the
HAS.l—probably by re-engining at over-
haul, as was done with the Whirlwinds. For
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the 27 RAN aircraft with the 1,540 s.h.p.
Gazelle 162, the designation Wessex 31
was allocated. The antisubmarine Wessex
carries sonar dunking equipment in the
fuselage and two homing torpedoes slung
each side up to a weight of 4,0001b. Alter-
natively, the cabin will take 16 fully
equipped troops or eight stretcher cases;
while in the commando role four Nord
SS.ll teleguided missiles on booms are
carried with a complement of marines.
These missiles can be fired by a marine
sitting alongside the pilot, or they can be
unhooked after landing and deployed with
the raiding party. The Wessex is fitted with
autostabilization and auto-hover equipment
for all-weather operation. The aircraft can
be adapted from the anti-submarine to the
commando role in a very short time, simply
by removing the electronics and bolting on
the weapon booms.
Wessex HAS.I: rotor dia, 56ft Oin; length, 65ft Win;
height, 14ft 3in; max weight, /2,6001b; empty weight,
7,6001b; max speed, llSkt; max vertical climb, »./.,
750ftlmin; hover ceiling, a.g.e,, i,000ft, max range,
normal tankage, 300 n.m.

Wessex 2, 5 These versions are similar
(HS.Mk 2 for RAF, HAS.Mk 5 for RN)
and are powered by the 2,500 s.h.p. Bristol
Siddeley Coupled Gnome H.I200. As the
rotor head is limited to an input of 1,550
s.h.p. the difference in capacity is available
to maintain power under hot-and-high
conditions. If one engine stops, the power
of the other will increase automatically up
to the emergency rating of 1,350 s.h.p.
Wessex HS.Mk. 2: dimensions as Mk. I; max weight*
13,5001b; empty weight, 8,0501b; max speed, Il5kt: max
vertical climb, s.L, 630ft/min; hover ceiling, o.g.e.,
10,000ft; max range, normal tankage, 280 n.m.

Whirlwind Something like 500 Whirl-
winds (anglicized S-55) have now been
built. The Series 3 is powered by the 1,050
s.h.p. Bristol Siddeley Gnome H.1000 free
turbine (torque-limited to rotor-head capa-
city of 750 h.p.) and can be supplied either
as a new airframe or as an engine installa-
tion modification—the original piston-
engine gearboxes and transmission of the

Series 1 (R.I340) and Series 2 (Leonides
Major 755) remain.

Major production contracts for the Series
3 are for the RAF, and the HAR.Mk 10
(helicopter, air rescue) aircraft of Coastal
Command are a familiar sight in their
yellow paint, and with their distinctive
booming drone, around the coast resorts of
Britain. Many of these helicopters are
converted Series 1 or 2 airframes. In Trans-
port Command the same mark is camou-
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flaged and is used to carry supplies and
assault troops for the Army.

The HCC. Mk 12 is a specially furnished
model of the Series 3, three of which have
been supplied to the Queen's Flight. Re-
engined Whirlwinds of the Navy are known
as the Mk 9. Half-a-dozen Whirlwind
Series 3, one with a VIP interior, are oper-
ated by the Ghana Air Force, others have
been supplied to Brunei, and Bristow
Helicopters (BU A) is a civil operator of the
type.

Rotor dia, 53ft Oin; fuselage length, 44ft 2in; height, 13ft
3in; max weight, 8,0001b; empty weight, 4,9501b; max
speed, 9Skt; cruise, 90kt; max vertical climb, 2tSftjmiif
hover ceiling o.g.e., 7,000ft: range 275 run. '

P.531 Scout/Wasp Versions of the P.531,
which was designed by Saunders-Roe, have'
been flying since July 1958 and the initial
production model, with the Bristol Siddeley
Nimbus free turbine, since August of the
following year. In the Army it is known as
the Scout AH.Mk 1 and in the Royal Navy
it is called the Wasp AS.Mk 1. There are
considerable differences in the airframes as
well as in the equipment. The land-based
version has a skid undercarriage with
retractable handling wheels; a fin built into
the crank of the tail boom; a low-set tail-
plane with small end-plates; and a tail-rotor
skid. In the ship-based version (intended
mainly for use from platforms on frigates)
an elaborate undercarriage with four units
carrying castoring wheels has been fitted to

Westland Scout {above) and Wasp
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meet the difficulties of touching down on a
heaving deck; there is no fin on the tail
boom; the tailplane is mounted high and is
on the starboard side only; there is no
tail-rotor skid; and the end of the tail boom
folds.

Structure of the Scout/Wasp is mainly of
light alloy, with a stressed-skin fuselage
"bath" containing the fuel tanks, upon
which are mounted the flight deck super-
structure and the horizontal "fire deck"
which carries the engine. The stressed-skin
"bath" has strong frames, or buklheads, for
the undercarriage, rotor pylon and tail
boom This last is a semi-monocoque tube.
The four-bladed constant-speed main rotor
has metal blades with torsion-bar suspen-
sion and a conventional hub with drag and
flapping hinges; the blades can be folded.

The engine is a Bristol Siddeley Nimbus
Mk 101 free-turbine, torque-limited to 685
s.h.p. for the Wasp and 710 s.h.p. for the
Scout. It is mounted horizontally, with the
air intake at the base of the rotor pylon and
the bifurcated exhaust aft. Power is taken
from the free turbine by a spur reduction
gear and transmitted forward by a shaft
under the engine to a right-angled reduction
gear at the foot of the rotor pylon. The
vertical rotor shaft is in a casing which is
braced to the engine deck by a system of
tubes. The Army's Scout can carry up to
four or five troops, two stretchers, or
freight.

Present British policy does not require
fixed armament, such as missiles or machine
guns, but these can be fitted. The Royal
Navy's Wasp can carry depth charges or
homing torpedoes and anti-submarine
search equipment. The RAN has taken
delivery of several Scouts, one is used by
King Hussein as a VIP transport, and the
South African Navy is operating Wasps;
this type has also been sold to Brazil and
Uganda
Rotor dia, 32ft 3m; fuselane length. 30ft 5in; height,
8ft Win; max weight, S,300lb (Wasp overload 5,5001b);
empty weight, Wasp 3,3841b, Scout 3,0841b; max speed.
Wasp IO5kt, Scout Il5kt; vertical climb s.l., Wasp
oOOftlmin, Scout 730ft/min; hover ceiling, o.g.e.. Wasp
8,800ft, Scout lOJOOft; range. Wasp 260 n.m.. Scout
275 n.m.

B R A Z I L

Institute de Pesquisas e Desenvolvimento
Departmenta de Aeronaves, Centro Ticnico de
Aerondutica, SSo Josi dos Campos, Sao Paulo
BF-1 Beija-Flor A two-seater |helicopter
was designed by Professor Heinrich Focke
and flight-tested in 1964 while two develop-
ment aircraft were being built. The main
feature is a three-bladed rotor with flapping
hinges only and a hydro-mechanical stabi-
lizer to suppress flapping in the pitch plane.
Roll control is by swashplate, but pitch and
yaw control is through two intermeshing
toree-bladed torque rotors mounted in a
vee at 45° to the vertical at the end of a long
lattice tail boom (a similar system was tried
soon after the war by Aerosudest). Power
» provided by a 225 h.p. Continental
J>225-8 mounted in the nose, the cabin
°e«ig arranged around the rotor pylon.

CANADA

Avian Aircraft Ltd
Georgetown, Ontario

2/180 Gyroplane This two-seater auto-
gyro has been developed by a specially
formed company on relatively little capital,
but now has the help of a $540,000 Depart-
ment of Defence contract. The first proto-
type flew in the spring of 1960, but was
destroyed while taxying. A second flew on
February 16, 1961, and in January of the
following year the first of three pre-produc-
tion demonstrators flew; type certification
is expected this year. A new aircraft is
being built with light alloy replacing steel in
the main structural box girder and pro-
duction should start in 1966 at a unit price
of $17,500.

The Avian is a sleek little aircraft with a
truncated fuselage, the tail surfaces of
which are replaced by an annular duct
shrouding a Hartzell two-bladed c.s. propel-
ler. Structure is mainly of light alloy. A
flat-four 200 h.p. Lycoming IO-360 is used
to spin up the rotor, through a vee-belt and
shaft drive, to give a jump-start take-off.
The rotor has three blades with steel tube
spars, wood core and glass-fibre covering.
To initiate the jump start there is a collec-
tive-pitch lever; the rotor can be accelerated

to 360 r.p.m. at low incidence and the pitch
increased by pulling up the lever (which
also declutches the engine); the aircraft
then jumps off with the stored rotor energy.
Normal rotor speed is 263 r.p.m. and the
best performance is obtained at mid-
incidence. The stick controls pitch and roll
by tilting the freely rotating rotor, with
pedals actuating a rudder in the airscrew
duct. A slender fixed tricycle undercarriage
is fitted.

The initial production aircraft is a two-
seater with dual control, but a three-seater
—pilot in front and two passengers behind
—is planned to follow. Both Canadian and
US military authorities have had demon-
strations of the Avian and independent
pilots have spoken of it as an "exhilarating"
aircraft.
Rotor dia, 37ft Oin; fuselage length, 16ft 6in; height,
9ft 4in; max weight, /,9001b; empty, 1,3001b; max speed,
IO4kt; cruise B7kt, mi'n level 26kt; jump take-off to 50ft;
climb, 870ft/m/n; normal range (30-5 Imp gal), 350 n.m.

Canadair Ltd
Cartierville Airport, Montreal, PQ
CL-84 Dynavert The research programme
behind this tilt-wing VTOL/STOL aircraft
dates from 1956 and has been financed
jointly by Canadair and the Canadian
Department of Defence Production. By
early 1963 Canadair felt sufficiently confi-
dent in the results of their model and rig
tests to submit a design study of the CL-84,

Canadair CL-84, showing extremes of tilt-wing travel

^ 2-090lb: *"*>*• l-SAOIb- ™* *<*«*• 8 'k t--
*•, economical 7Okt; max climb, l,22Oft/min;

S"- "SOOff. haver ceiling i.g.e. 8,800ft,
; max range, 145 n.m.
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suggesting that the research aircraft should
also be a practical prototype for a utility
transport and combat support aircraft.
This was approved, and two prototypes
have been built at a cost of $10m, a quarter
of which comes from Canadair. The first
aircraft was rolled out on December 9,1964,
engine runs on a thrust-measuring rig with
the wing vertical began early in February
and full power was reached before the end
of the month. The next test phase has
included full investigation of the control
system. The first flight may have been made
by the time this is in print, and the pro-
gramme for evaluating the flight envelope
extends into the summer of 1966. The
second airframe is a. set of components for
use as spares or for assembly.

The Dynavert has a box-like fuselage and
a low-aspect-ratio, parallel-chord high wing.
This wing, which can be tilted through
about 90° for vertical flight, carries two
underslung nacelles with inward-rotating
large-diameter airscrews. The engines,
1,400 s.h.p. Lycoming T.53 free turbines,
are coupled by a cross shaft in the wing,
from which an extension shaft drives a
contra-rotating horizontal balance-and-
control airscrew in the tail. Incidentally, a
British firm—Servotec Ltd—designed and
made the tail-rotor gearbox. The wing is
rotated for vertical flight by a screw-jack
which lifts the leading edge from the top of
the fuselage, while an adjustable slat across
the centre section smoothes the airflow over
the tail.

In VTOL the three rotor/airscrews are
under constant-speed control and the air-
craft is guided by varying the incidence of
the blades with power compensation. The
wing is also fitted with full-span slotted and
Kruger leading-edge flaps; for STOL per-
formance these are used with partial tilting
of the wing to obtain high lift co-efficients
through deflecting the slipstream—in a
similar manner to the Breguet 941 method

—and in this mode the tailplane incidence is
greatly increased to meet the large down-
wash angle. The flaps are also used to give
roll control in both modes of flight.

The tail rotor is also used for trim, to
counteract the unbalancing pitching
moments as the wing tilts; these reach their
maximum value during transition at about
30kt. When the wing is rotated to the
vertical for VTOL, the tailplane incidence
increases to its maximum and then returns
to zero as the wing passes the optimum
STOL setting. During transition, as the
wing moves down, so the tailplane incidence
increases to meet the downwash at the
onset of wing lift and then decreases
synchronously with wing incidence as the
forward flight setting is reached.

The triple-fin tail is one of many models
tested and gave best results for directional
stability at all speeds. The central fin has a
large trim-flap.
Span. 33ft 4in; length, 45ft 7in; rotor dia, 14ft Tin; max
weight, VTOL 12,2001b (ISA + 20, 10,6001b), STOL
14,7O0lb (.ISA + 20, 12,7001b); payload, VTOL 3,1001b
(ISA + 20, 1,5001b), STOL 5,9001b (ISA + 20, 3,6001b);
max speed, 287kt; cruise, STOL wt ISOkt, VTOL wt
200kt; normal range, VTOL 290 n.m., STOL 260 n.m.
(STOL is defined as clearing 50ft in 500ft. All figures
include 1,6001b fuel; reserves are Smin max power plus
10 per cent cruise fuel.)

Joseph Pidek
1165 West 14th Avenue, Vancouver 9, BC
J.P.2-B No further news is available
about this privately built light two-seater
helicopter, briefly described in our 1964
Survey.

CZECHOSLOVAKIA

Omnipol
Washingtonova 11, Prague

The only information obtainable is that
no helicopters are now in production and
that no VTOL aircraft are contemplated.
The 4/5-seater MC-3 and Z-35 Heli-Trener
prototypes were briefly described in the
1963 Survey.

FRANCE

Generale Aeronautique Marcel Dassault
46 Avenue Kleber, Paris XVIe
Balzac V-001 This application of VTOL
using a "battery" of separate lift-jets—as
pioneered by Rolls-Royce—is an ingenious
modification of the original Mirage in
prototype airframe. The aircraft was
adapted by making an enlarged centre
fuselage to hold eight 2,2001b-thrust Rolls-
Royce RB.108 turbojets, with the usual
compressor-bleed air control jets and
similar autostabilizing equipment to that in
the Short SC-1. The original SNECMA
Atar engine was removed and the smaller
and lighter 4,8501b-thrust Bristol Siddeley
Orpheus was substituted for propulsion.
Rolls-Royce co-operated with the engine
installations and did model and full-scale
mock-up wind-tunnel tests on the air
intakes and ducting. The first tethered
flight was made on October 12, 1962, the
first free VTOL a week later and the first
transition on March 18, 1963. The aircraft
crashed on January 10, 1964, but was
rebuilt and has resumed flying.

Span, 24ft Oin; length, 43ft Oin; max VTOL weight.

Mirage IIIV The first of four prototypes
hovered freely on February 12 this year,
using Rolls-Royce RB. 162-1 engines of
about 4,4001b static thrust. A development,
evolved on the Balzac, is the use of thrust-
deflector doors. These are ahead of the
nozzles in the belly and for ground running
are inclined 45° aft, thereby blowing debris
and hot gasses away from the aircraft.
Upon the engines being opened up to full
power the doors drop automatically to 90°
so that maximum lift thrust is obtained. [On
bad terrain subject to erosion a rolling
take-off can be made by releasing the
brakes and letting the aircraft accelerate for

Dassault Mirage IIIV
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You can get all of the newest COM/NAV advances from us.
Or wait a couple of years and get them from the competition.

1 Our TRA-61 and TRA-62 IFF/ATC Transponder
Systems let you add altitude reporting by plugging

in a circuit board. Both systems have self-test circuitry,
components that operate at a low stress level, and
encoding and decoding on a single delay line, too.

0 You get 180 nautical mile range with our RDR-1E
^ Weather Radar System, plus a 3 db safety margin.
Plus terrain mapping capability, iso-echo contour and
self-test circuitry, double conversion receiver, loga-
rithmic I-F amplifier, automatic gain control and dual
system capability.

Q We made our MKA-28A Marker Receiver more
reliable by replacing the superheterodyne with a

simple and super-selective TRF circuit. Which also
let us make the MKA-28A weigh less than 3 pounds.

Our RTA-41A and RTA-41B VHF Communica-
tions Transceivers tune in 50 milliseconds. The

reason is, both systems are solid state with no moving
Parts. You also get SuperSquelch that eliminates
receiver noise and continuously tunes the receiver for

C You can build our DMA-29 Distance Measuring
** System into a full ARINC system by plugging in
components. There is even provision for 200 channel
operation. The DMA-29 is full solid state with a sim-
plified (21 crystals) tuning arrangement. Its 100 chan-
nels are selected by ARINC 2-out-of-5 coding system.

C Our new RNA-26C VHF Navigation Receiver
** continuously tests itself in flight. The entire system
is checked: VOR, localizer and glide slope. And the
self-contained integrity monitoring circuit is so all-
inclusive that a test of the circuit itself fills all pre-
approach operational test requirements.

*] Our GSA-25A Glide Slope Receiver is what gives
• our RNA-26C its unmatched glide slope stability.
And it is available for both 11-wire and ARINC 2-
out-of-5 systems. . .

O Our ADF-73AF Automatic Direction Finder Sys-
** tern gives you both extended frequency range and
zero-heat tuning. It covers 90 to 200 kc on Band 1,
400 to 1000 kc on Band 2, 2000 to 3500 kc on Band 3.
Yet it comes in a short 1/2 ATR case. •••:

for details, write Bendix International Operations, Dept. BS5-06, 605 Third Ave., New York, N. Y. 10016.

Behdix International Operations
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a short distance before opening up for a
VTO.

There has been much concern and com-
| ment about the rising cost of the Mirage
! jjjv programme, but—as with most
I military aircraft today—it seems to be due
i to the electronics, which are now believed
! to be approaching half the cost of the

weapon system. Lightweight lift engines,
because of their simplicity, are relatively
cheap and in production might cost £2/lb
thrust compared with £7-£8/lb thrust for a
modern propulsion engine. Subject to
successful trials, the Mirage IIIV has been
announced as the next fighter for the Armee
de l'Air.

It is considerably larger than the standard
fighter, with a necessarily broad (and
unwaisted) fuselage to contain its eight
4,86Olb-thrust Rolls-Royce RB. 162-31 lift
jets. (These engines will be developed to
5,5001b gross thrust and have a potential of
nearly 7,0Qftlb.) The propulsion engine is a
20,5001b-thrust Pratt & Whitney TF106
turbofan, developed by SNECMA to take
an afterburner. The performance envelope
is of the order of Mach 1.15 at low altitude
and 2.3 at height.

Societe des Engins Matra

49 rue de Lisbonne, Paris VIII
Bamby Work on this design for a light
helicopter by Jean Cantinieau, of which
details were given in the 1964 Survey, has
been suspended.

Sud-Aviation

37 Boulevard de Montmorency, Paris XVle
SE 3130 Alouette II At the end of March,
912 examples of this ubiquitous helicopter,
which received its type C of A on May 2,
1957, had been sold in 31 countries; and the
909 delivered had totalled 900,000 flying
hours. Familiar throughout the world, the
Alouette is a five-seater with a glazed cabin
and a girder fuselage, powered by a 530 h.p.
Turbomeca Artouste IIC6 single-shaft
turbine derated to 360 h.p.
Rotor dia, 33ft bin, fuselage length, 31ft bin, height, 9ft
°'"J, "><•" weight, 3.530/b, empty 1,9701b; max speed,
IO5kt; cruise, 94kt: max climb. l,200ftlmin; hover
wiling ;.g.e., (2,IS0ft; range, 335 n.m.

SA 3180 Alouette II Astazou This is
powered by the 530 s.h.p. Astazou HA,
derated to 360 h.p. As a result, fuel con-
sumption is reduced from 30 to 23 Imp
gal/hr and range is accordingly much
greater. Airframe and equipment are
identical with those of the SE 3130, save that
the Alouette III rotor transmission is used,
to the advantage of overhaul life and
serviceability. First flight of this version was
on July 31,1961; and the first thirty aircraft
—delivered to the Armee de Terre, the
Gendarmerie and the German Police early
in 1963—have flown over 15,000hr. The
type C of A was granted on February 18,
'"64.

9ftnr d ' ° ' 33ft *'"•" f««loge length, 31ft 6in, height,
IOik'tn: """ We igh t ' 3.J3°">. c™pty 1,9701b; max speed,
S c r u ' « ; Wkt; max climb, l,200ftjmin; hover

W 2 r a n g e - ** n-m-;""" sc°lcvd

Sud-Aviation Alouette III and, below, Super Frelon (fourth pre-production model, with transport
fuselage and no stabilizing floats)

SE 3160 Alouette III The first production
aircraft flew in July 1961, and by March
this year 242 had been delivered and 358
were on order for 27 countries. Production
is now nine a month, with flying hours
totalling 80,000. A considerable number
is being built under licence in India.

The Alouette III has a light-alloy semi-
monocoque tail boom and the cabin and
engine bay are of good streamline form,
with transparent plastic and detachable
light-metal panels over the tubular frame-
work. The tricycle undercarriage can be
fitted with wheels, floats or skis. Normal
accommodation is for a pilot (to starboard)
and six passengers. Maximum power is
550 s.h.p., provided by a derated 870 h.p.
Artouste IIIB single-shaft turbine. The
engine installation, transmission and rotor
system are similar to those of the Mark II,
apart from strengthening to take the extra
power and a slight increase in main rotor
diameter. A rescue hoist, a 1,6501b freight
sling and various weapon loads (including
rocket pods, or booms for four Nord AS-11
missiles) can be fitted.
Rotor dia, 36ft tin; fuselage length, 33ft 4in; height,
I Oft 2in; max weight, 4,6301b, empty 2,4401b; max speed,
Il3kt; cruise, IO8kt; max climb, IJOOftlmin; hover
ceiling i.g.e., 18,050ft; max range, 385 n.m.; max
endurance, 4hr.

SA 3164 Alouette III Armee This belliger-
ent version of the SE 3160 flew on June 24,
1964. It is armed with, for counterfire, a
20mm gun in the nose on the aircraft axis,
with limited movement in azimuth and
elevation; and, for offence, Nord AS-11 or
AS-12 teleguided missiles, or rockets.
Conversion to the normal SE 3160 con-
figuration is rapid.

SO 1221 Djinn This jet-driven two-seater
helicopter, which first flew on December 16,
1953, has met with considerable success in
agricultural work and is again being cata-
logued in 1965. It is a simple aircraft powered
by a Turbomeca Palouste turbo-compressor

feeding cold jets at the tips of the two-
bladed rotor. In agricultural work the
500°C efflux can be used to give highly
efficient mist distribution of certain insecti-
cides.
Rotor dia, 36ft Oin; length, 17ft Sin; height, 8ft 7in; max
weight, l,675lb, empty 7951b; max speed, 68kt; cruise,
54kt; service ceiling, 10,000ft; range (10 per cent
reserve), 100 n.m.; endurance, 2hr I5min.

SA 321 Super Frelon The first of two
prototypes of this large three-engined
helicopter (originally numbered SA 3210)
flew in December 1962 and in July 1963
gained three speed records between 180kt
and 190ktover 3km, 15/25km and the 100km
closed circuit. Four pre-production aircraft
were delivered last year and an initial
production quantity is being built to the
order of the French Government.

The Super Frelon's outstanding feature is
the use of three engines, Turbomeca Turmo
III C3 free turbines of 1,500 s.h.p. They are
mounted on a fireproof deck formed by the
cabin roof, the two front units facing for-
ward and the rear one aft. The engines are
coupled to a main reduction gearbox in the
pylon casing of the six-bladed all-metal
main rotor. The five-bladed tail rotor is
driven by a multi-section shaft which incor-
porates two reduction gears. Sikorsky
participated in the design and manufacture
of the rotor system and Fiat in that of the
gearboxes.

The large fuselage is of light-alloy con-
struction, with a planing bottom and water-
tight bulkheads under the main and flight
decks. There are a rear-door loading ramp
aft, a sliding door forward and an emer-
gency door aft. The tail boom is a semi-
monocoque of conventional design and the
tricycle undercarriage has twin wheels of
the same size, with brakes, on each leg.

With a cabin of 777 cu ft the SA 321
can carry 30 troops, 25/27 passengers (with
steward, toilet and baggage), or vehicles up
to the size of jeeps. For casualty evacuation
18 stretchers plus attendants can be carried.

E



776 FUGHT International, 20 Ma

Sud-Aviation SA 330

V T O L A I R C R A F T 1 9 6 5 . . .

There is provision for an 8501b-capacity
rescue hoist at the forward door; and the
hull (or sling) payload capacity is 4.5 metric
tons (9,9201b). The naval version carries
ASW, sonar dunking, homing torpedoes
and other stores. A stripped crane version
with a short-haul lift of 6 tonnes is also
proposed.

Because of the power reserve built into
the Super Frelon, the rotor absorbs only
3,600 h.p. out of a potential of 4,500 h.p. in
the three engines, so there is real three-
engined safety. This power reserve enables
the aircraft to take off at its maximum
weight of 26,4501b at 6,600ft ISA.
Rotor dia, 62ft Oin; fuselage length, 56ft Oin; height,
22ft Oin; max weight, 26,4501b, empty, 13,9501b; max
speed, I45kt; cruise, I35kt; max climb, l,980ft/mi'n;
range, with 6,6001b payload and 30min reserve, 310 njn.
{ferry, 870 n.m.).

SA 330 The first of a development batch
of seven flew on April 15. A twin-turbine
helicoptire de marueuvre, or medium assault
helicopter, capable of carrying twelve
troops, a controller and two pilots, the SA
330 was designed to a French Army require-
ment. The aims were to provide the small-
est aircraft for the task; all-weather capa-
bility; the safety of twin engines; and high
performance, coupled with versatility, easy
maintenance and transportability.

The SA 330 is of conventional layout,
with a four-bladed main and five-bladed
tail rotor, the 1,300 s.h.p. Turbomeca
Turmo III-C4 free turbines being mounted
in the roof ahead of the rotor. The tricycle
undercarriage is retractable, the mainwheels
folding into streamlined stubs on the fuse-
lage sides; all three wheels protrude slightly
for emergency landings. The main fuselage
is wide—about 6ft—and the rear fairing to
the cranked tail boom forms additional
light stowage space. There are 4ft 5in
square sliding doors in each side, as well as a
separate crew door. The twelve troops are
seated back-to-back on a double-sided
central collapsible bench, from which they
can debouch through the two doors. The
bench folds up for stowage in the rear fair-
ing when cargo is to be carried. As an
ambulance the SA 330 takes six stretchers
and six walking casualties, the latter using
half of the troop seats.
Rotor dia, 59ft Bin; length, 46ft Tin; height, 16ft 11 in;
max weight, 14,1001b, normal 13,2301b. empty 7,1651b;
max speed, ISOkt; economical cruise, I35kt; max climb,
l,640ftlmin; hover ceiling i.g.e. 13,800ft, o.g.e. 11,000ft;
range, 290 n.m,, ferry 580 n.m.; endurance, 2.8hr.
Performance quoted is at 13,2301b take-off weight.

GERMANY W

Aifons Siemetzki
7951 Kirchdorf a.d., lller
ASRO 4 This two-seater turbine-powered
helicopter evolved from the ASRO 3T
ultra-light single-seater has a rather angular
but neat fuselage of welded steel tube
covered with light-alloy and transparent
panels. The tail boom is a light-alloy cone.
Three-bladed main and two-bladed tail
rotors are of composite construction, and
there is a rigid skid landing gear. The
powerplant is a 100/130 e.h.p. BMW 6012
shaft turbine. The prototype first flew last
summer.
Rotor dia, 22ft 8in; length, 18ft Win; height, 7ft Ilin;
max weight, 1,3601b, empty 8401b; max speed, 86kt;
cruise, 78kt; max climb, 985ftlmin, vertical 690ft/min;
service ceiling, 12,500ft; endurance, Ihr lOmin.

Bolko w- E ntwicklungen
Ottobrunn bei Munchen
Bo46 Three experimental aircraft have
been financed by the West German Ministry
of Defence to test the Dershmidt articulated
rotor. This consists of a rigid five-armed
centre portion to which are hinged plastic
blades free to move 40° fore and aft of the
normal radial position. This is intended
to overcome compressibility effects on the
forward-moving blade as well as tip stall of
the retreating one, and wind tunnel models
have been tested in excess of 260kt. To
attain the flight envelope for full-scale tests
of this rotor, the two-seater B646 has a
slender streamlined fuselage, with a derated
Turmo MB free turbine driving the main
rotor and the six-bladed tail rotor. A
vertical fin and rudder, tailplane and ele-
vator are fitted for high-speed trim and
control, and a rigid skid undercarriage is a
precaution against ground resonance. One
B646 will have two 88Olb-thrust Marbore II
turbojets in pods alongside the fuselage for
research into the 200kt-plus speed range.
Flight tests started in January 1964.

Rotor dia, 32ft lOin; max weight, o«r 4,4001b; max
speed, over 220kt.

Bol05 The German Government has
loaned 60 per cent of the £1.6m estimated
for the development of this four/five-seater,
now under construction. It will have a new
rigid rotor with plastic blades, which has
already run for lOOhr, in reduced scale,
powered by an 80 h.p. engine. In this

system the resilience of the plastic blades
replaces the conventional flapping hinges
drag loads being taken by the rotorhead and
only feathering hinges being needed. Power
will be supplied by two 250 h.p. BMW 6022
turboshaft engines. Otherwise the aircraft
is conventional, with a neat bulbous fuse-
lage, stressed-skin tail rotor boom and skid
undercarriage. Cabin layout is for two in
front and two or three behind on a bench
seat. The small turbine is mounted in the
top rear of the fuselage, where the tail boom
joins it, and there is a large luggage space
beneath. Fuel is carried in a tank under the
floor.

Rotor dia, 30ft 4in; length, 26ft Sin; height, 10ft Oin-
max weight, 3,5501b, empty 2,0201b: max speed, J28kt
cruise, I I3kt; max climb, 2,000ftlmin; hover ceiling i.g.e'
14,300ft, o.g.e. 10,800ft; max range, no reserves, 245
n.m.

Dornier-Werke GmbH
Friedrichshafen

Do31 Two prototypes of this jet-lift
VTOL freighter are being built on a German
Defence Ministry contract, with Dornier
leading the ERNO group of companies. It
should fly as an aeroplane this year.

A chunky high-wing monoplane, it has
two 8,8001b vectored-thrust turbofans in
underwing pods. In addition, two remov-
able packs of four 5,5OOlb-thrust Rolls-
Royce RB.162 lift jets will complete the
vertical lift-off thrust. Control, which has
been tested on a "bedstead," will be
unusual: bleed air from the propulsion
engines to upward and downward nozzles
at the tail for pitch, differential throttling of
the lift engines for roll, and swivelling of the
front and rear lift engine nozzles in opposite
directions for yaw.

The Do31 will have a wing with double-
slotted flaps, and without the lift jets it
will be a STOL aeroplane, with lateral
control by spoiler-assisted ailerons. The
fuselage will have side doors and a tail
loading ramp. Dowty-Rotol has already
made two sets of undercarriage legs for the
two prototypes. These first two aircraft will
have Bristol Siddeley Pegasus engines to
give the vectored thrust; but, as these
engines are much more powerful than
necessary, it seems likely that Rolls-Royce
Speys with switch-in thrust deflectors de-
veloped from the R-R reversers would be
used in the event of production.

A tough specification calls for this typical
performance: to carry 3 to 4 tonnes for two
270 n.m. stages without refuelling, having
made the first take-off (at ISA + 15) in
500ft to clear 50ft and the second take-off
and both landings vertically. In the event of
failure of any one engine at any time, the
aircraft must be able to continue the take-off
or of making a controlled landing, assum-
ing a 50ft obstacle surrounding the take-off
area.
Span, 64ft Oin; length, 70ft 6in; height, 25ft *";«>"*
area, 602 sq ft; aspect ratio. 6.8; take-off weight (VIOL),
5/,800/b; cruising speed, 404kt.

Do32 This is a tip-jet driven single-seater
helicopter which has been flying since June
1962. At the end of last year it successfully
completed a tethered lOOhr rotor endurance
test for full type certification. It is foldable
and can be transported on a small box
trailer, 1 lft Oin x 2ft 9in X 3ft 4in. The
Do32 is of robust construction and rather
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unusual layout for its class. An L-shaped,
built-up light-alloy girder supports the
welded steel tube rotor pylon, the BMW
6012L turbo-compressor engine and the
rectangular tail surfaces. To the base of the
L is bolted the tripod undercarriage, on the
forward leg of which are mounted the pilot's
seat, rudder pedals and radio.

The two-bladed rotor has flapping hinges,
collective and cyclic pitch mechanisms, and
gas delivery connecting pipes. Control is by
hanging stick, plus the rudder in the down-
wash. Use of a high-kinetic-energy rotor
with a wide r.p.m. range of 370-500,
virtually eliminates the "dead man's zone."
By overspeeding the rotor, overload jump
take-offs are possible. A completely re-
designed two-seater, the Do32Z, is being
developed with government support. It will
be powered by a 250 h.p. BMW 6022
turboshaft engine. Seating will be in
tandem and the aircraft will be foldable.
Rotor dia, 24ft Tin; fuselage length, lift 3in, height,
6ft 3in; max weight, jump take-off, 7101b, normal 5951b,
empty 3251b; max speed, 65kt; cruise, 54kt; wax climb,
at 38kt, 78Oftlmin; range, 56 n.m.; endurance, SOmin.

Entwicklungsring Slid
Museumsinsel 1, Munich 26
VJ 101C The design of this supersonic
VTOL aircraft started in 1959 and the first
vertical take-off was made in April 1963,
with the first transition on September 20.
There were two prototypes, the X-1 and
X-2. The former was flown into the trans-
onic zone, exceeding Mach 1 several times,
but was destroyed on September 9, 1964,
during a conventional take-off. The X-2,
which has afterburning engines, is now
flying and will be used for comprehensive
supersonic trials. This programme was
originated by the Federal German Defence
Ministry and was entrusted to a consortium
of design teams from Bolkow, Heinkel and
Messerschmitt (Heinkel has since retired
from the group).

The VJ 101C has a long, slim fuselage,
thin wing, angular tail surfaces and narrow-
track undercarriage. Mounting of paired
jets in rotatable wing-tip pods for both lift
and thrust, plus two lift jets in the front
fuselage, gives unique "three-point suspen-
sion," so that adjustment of the main thrust
can replace compressor air bleed for pitch
and roll stabilization and control, while yaw
is obtained through differential swivelling
(plus or minus 3°) of the pods. This not
only eliminates the complexity of the
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control-jet piping but leaves more of the
potential gross thrust for lift. The engines
work under ideal conditions and can be
installed in the most suitable high-speed
cowling, without losses from deflectors or
bifurcated jet-pipes. The system is ideally
suited to stretch and is very light, though the
asymmetric thrust case is manifestly an
unpleasant problem (it is met by an auto-
matic device which both opens up to full
power the remaining engine of a pair that
fails and throttles back the other pair).
The weight/thrust margin on the X-1 is just
sufficient to give sustentation on five engines
at maximum take-off weight.

Rolls-Royce RB.145 engines developed in
co-operation with MAN are used at all six
stations. The published static thrust of the
RB.145 is 2,7501b dry, or 3,6501b with
reheat. The installations for the VJ 101C
were designed and tested in the full-scale
tunnel at Hucknall. Both the pods have a
fixed-shock conical intake, plus annular
auxiliary intakes to avoid choking during
VTOL. The afterburning engines in the
X-2 have the stabilization and control
system operating through the reheat instead
of through the main thrust of the pod
engines—though the fuselage lift jets have
no afterburners. The other main difference
in the supersonic aircraft is increased fuel
capacity in the fuselage.

By using a jump-start technique—open-
ing up to full thrust in less than 5sec—it is
possible to avoid ingestion of hot gases,
which reduces thrust as well as bringing in
dangerous debris; but the intakes are safe
when the aircraft has risen four feet. This
technique enables the VJ 101C to be flown
off the runway without a platform or grille;
and by accelerating forward at once the
concrete is unharmed.

Clean stall is about 140kt and the aircraft
is initially decelerated by lowering the
undercarriage and wing flaps and opening
the lift-engine doors at 220kt. The pods are
turned to 45° at 165kt and 50 per cent power
is used to maintain level flight down to 90kt,
under which condition a conventional land-
ing could be made. Thrust is increased, and
the nose raised to decelerate to 50kt, when
the pods are turned to 90° and transition is
complete.

Results are understood to have been so
encouraging that there is talk of ordering a
number to form a development squadron.
X-l span, 21ft 9in; length, 43ft Oin; height, 13ft 6in;
VTOL weight, 13,2501b; gross lift thrust, 16,5001b: max
level speed, Mach 1.05.

Dornier Do32

VJ 101D This project was for a Mach 2
VTOL fighter, in which the experience with
the VJ 101C would have been applied,
although it is entirely different in layout. It
is a "conventional" looking aeroplane with
thin straight wings and tail set on a broad,
sharp-nosed fuselage in which would be
five R-R/MAN RB.162 lift jets and two
R-R/MAN RB.153 lift/cruise engines with
switch-in thrust deflectors. The nominal
total lift thrust would be about 31,0001b.
Although reheat would not be utilized for
lift, the RB.153 engines would use it for
supersonic flight. Present status of this
project is obscure, but it is proceeding as an
advanced design study; as long ago as 1963
there was talk of a contract for two proto-
types.

Vereinigte Flugtechnische Werke GmbH
(VFW)
Hiinefeldstrasse 1-5, Bremen 1
WFS-64 Formed at the end of 1963 by a
merger of Weser Flugzeugbau and Focke-
Wulf, VFW took over the programme for
joint development of this crane helicopter
with Sikorsky. The two German-built
prototypes have been flown intensively and
this spring were at the government test
centre at Oberpfaffenhofen.

FW 260 A design project for an 85-
seater VTOL transport with four propulsive
turbojets and two six-jet lift pods was shown
as a model at the 1963 Paris Salon.

VAK 191B (FW 1262) A German/Italian
agreement has been signed for the joint
development of this subsonic tactical fighter
to replace the G.91 and the work is being

Alfons Siemetzki ASRO 4 Model of Entwicklungsring Slid Vj 101D project
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shared with Fiat. The aircraft is to be
powered by one deflected-thrust Rolls-
Royce/MAN RB.193 lift/cruise by-pass
turbojet and two RB.162 lift jets in the fuse-
lage. A "bedstead" powered by three
RB.108 lift-jets is being used to check the
puffer-jet control system, in which the
control units will be operated by electrically
signalled hydraulic jacks. An electronic
hover autopilot with mechanical over-ride
from the pilot's controls is used. Intensive
simulator studies have been carried out to
cover blind transition and touchdown in
bad visibility.

Photographs of display models show an
area-ruled aircraft with abbreviated, slightly
swept, small-span wings with marked anhe-
dral. The long fuselage forebody has side
intakes for the lift-cru-se engine, with four
swivelling outlet nozzles (Bristol Siddeley is
participating in their design) and upper and
lower lift-jet doors. A twin-wheel bicycle
undercarriage is used with wing-tip balance
wheels. A side-by-side two-seater is also
projected.

WF3-H2 This is a simple one-man
helicopter/autogyro, which has been under
development for a couple of years to test a
combination system whereby hovering

would be achieved by tip jets and propulsion
by airscrew. The test vehicle (which may by
now have flown) is an open frame with
hanging-stick control, a BMW gas turbine
and tail surfaces. A three-seater version is
planned for production.

VC 400 A tilting-rotor transport project
based on Heinkel patents and Focke-Wulf
experiments; a model shows a cylindrical
fuselage with tandem wings carrying four
turboprops.

ITALY

Costruzione Aeronautiche Giovanni Agusta
SpA

Cascina Costa, Gallarate
Agusta-Bell 47 The company offers the
following models of this well established
type: 47G-2A1, 47G-3B1, 47-G4, 47-J2A,
47J-3B1. It is supplying 150 (partly through
Westland licence production) 47G-3B1
two-seaters to the British Army.

A 101G This three-engined heavy-duty
helicopter, the prototype of which was built
to the order of the Aeronautica Militare, is
now on flight test. It is of conventional

Genera arrangement
ofVAK.I9IB

layout with "box" fuselage, cranked tail
boom and five-bladed main and six-bladed
tail rotors. Three 1,250 s.h.p. Bristol
Siddeley Gnome H.1000 free turbines are
mounted side by side in the cabin roof ahead
of the rotor pylon and fuel is carried in
blisters along each side of the bottom of the
fuselage. A short four-wheel undercarriage
is fitted. The fuselage floor is close to the
bottom skin, while the flight deck is con-
siderably raised. Under the tail is a ramp
door, and nose doors below the flight deck
can be removed so that long loads can be
laid through the fuselage and allowed to
project at each end.

A crew of two pilots and a flight engineer
is proposed. Among payloads quoted are
11,0001b freight or sling loads; 35 civil
passengers for 245 n.m.; 35 equipped troops
for 55 n.m.; 18 stretchers and six atten-
dants; internal freight loads up to 10,0001b
in the 883 cu ft hold; or a 2^-ton truck plus
20 equipped troops.
Rotor dia, 65ft Oin; length, 59ft Oin; height. 16ft 3in;
max weight, 24.9001b, empty l2,S7Olb; max speed, l3Tkt;
cruise, 122kt; max climb, 1,SOOftjmin; hover ceiling i.g.e.,
10,000ft: max range, 240 n.m., ferry 1,100 n.m.

A 105 Originally numbered A 104T, this
is a derivative of the A 104 Helicar, powered
by a 260 h.p. TAA (Turbomeca-Agusta
Astazou) 230 single-shaft gas turbine, and
is intended as a general utility two-seater for
agricultural and military duties. It has a
neat bubble cabin, semi-monocoque tail
boom, skid landing gear and Bell-type two-
bladed rotor with counterweights. The
engine is mounted, uncowled, on a platform
aft of the rotor pylon and on top of the fuel
tank, the space alongside which is available
as platforms for some 4501b of freight,
chemical or other payload.
Rotor dia, 27ft Tin; fuselage length, 22ft tin; height, 8ft
Oin; max weight, 2,2051b, empty 1,0651b; max speed,
IO5kt; cruise, lOOkt; max climb, l,020ft/min; hover
ceiling i.g.c, 10,200 ft, o.g.e. 6,560ft; max range, III
n.m.; max endurance, 2hr 24min.

AB 204-B This is the highly successful
European version of the American Army
general-duty helicopter and is normally
powered by the Bristol Siddeley Gnome
H. 1000 or derated H.I200. Data for the
AB 204-B with the H. 1200 derated to 1,100
s.h.p. are given.
Rotor dia, 44ft Oin; fuselage length, 38ft Sin; height
12ft Sin; max weight, B.SOOIb, empty 4,1001b; max speed,
l20kt; cruise, IO8kt; max climb, 2,000ftlmin; hover
ceiling i.g.e., 12,500ft, o.g.e. 9,500ft; range. 2SS n.m.,
endurance, 3hr.
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AB 205 Derived from the 204-B and
powered by the BS Gnome H.I200, with the
7 53 as an alternative, this helicopter can
carry the pilot and 12 passengers.
Rotor dia 48ft Oin; fuselage length, 41ft fin; height,
13ft Sin; max weight, 9,5O0lb, empty 4,6O0lb; max speed,
IO4kf cruise 96kt; max climb, l,600ft/min; hover
ceiling i.g.e., 10,600ft, o.g.e. 5,600ft; range, 310 n.m.;
endurance, 3hr 35min.

Conte Ettore Manzolini di Campoleone

Via Francesco Siacci 4, Rome
Manzolini Libellula There has been no
further information about the work of
Count Manzolini since the 1964 Survey
was prepared.

Societa per Azioni Fiat
Cor so Giovanni Agnelli 200, Turin
G.95/4 No information since that given
in the 1964 Survey has been obtainable on
this V/STOL tactical fighter project, which
presumably has now been merged with the
VAK-191 work. In the ultimate form the
project has four RB.162 lift jets and two
GE J85 turbojets for propulsion.
Span 21ft 9in; length, 46ft Oin; height, 15ft I'm; max
weight, (6,0001b; max spend, over Mach I.

G 222 Design work on this V/STOL
tactical transport continues with govern-
ment funds, but, as far as is known, without
a prototype contract. The project has, how-
ever, been made a major study and work is
being done on it by Aerfer, Finmeccanica,
Macchi, Piaggio and SIAI. Artist's impres-
sions and models have made the G 222
familiar over the past few years, but the
latest model (1964) shows some changes.
The high wing, Rolls-Royce Dart turbo-
props and rear loading ramp remain, but the
fuselage is now cylindrical, indicating
pressurization. Three RB.162 lift jets are
indicated in each of the main engine
nacelles, with twin balance/control fans
(not jets) in enlarged wing-tips and flattened
fuselage tail.
Span, 67ft Oin; length, 68ft 6in; max weight, 39,4501b.

Agusta 10IG

JAPAN

Fuji Jukogyo Kabushiki Kaisha
18 2-chome, Marunouchi, Chiyoda-ku, Tokyo
Fuji-Bell 204B The Fuji Heavy Industries
company has been producing the 204B for
the Japanese Ground Self-Defence Force
since 1962 under a sub-licence from the
Mitsui Co, the Bell licensee.

Kawasaki Kokuki Kogyo Kabushiki Kaisha
38 Akashi-machi, Ikuta-ku, Kobe

This company has built nearly 300 Bell 47
helicopters under licence and also has an
agreement with Boeing-Vertol for the
assembly and manufacture of thirteen
KV-107 twin-engined helicopters.

KH-4 A four-seater developed from the
Bell 47G-3B and fitted with the 260 h.p.
Lycoming TVO-435-B1A engine is being
produced at the rate of one a month. Instru-
ment layout, control system and fuel
capacity differ from those of the original.
Rotor dia, 37ft 2in; height, 9ft 4in; max weight, 2,8501b,
empty l,800lb; max speed, 9lkt; cruise, 76kt: max
vertical climb, 245ftjmin; hover ceiling i.g.e., 18,000ft;
range, 215 n.m.

Shin Mitsubishi Jukogyo Kabushiki Kaisha

No 10 Oye-Cho, Minatu-ku, Nagoya
Overhaul work on US forces Sikorsky

S-55s in 1954 led to licence manufacture of

Be/ow, structural model of Fiat G.95/4. Right, Rotorcraft Minicopter Mk I

this helicopter in 1958. This in turn was
followed by other licence agreements and
several S-61 and S-62 helicopters have now
been assembled from American parts. The
technical offices of Mitsubishi are studying
VTOL aircraft other than helicopters, and
the wind-tunnel research stage has been
reached.

POLAN D

Motoimport

Przemyslowa 26, Warsaw
The only information obtainable is that

an insufficient number of the SM-1 and
SM-2 versions of the Russian Mi-1 (de-
scribed in the 1963 Survey) have been built
for them to be offered for sale.

SOUTH AFRICA

Rotorcraft SA (Pty) Ltd
1930 Sanlam Centre, Foreshore, Cape Town
Minicopter Mk 1 This single-seater auto-
gyro was designed by Leew Strydom and
first flew in September 1962. Five more
were built in 1963, and the aircraft is now in
production. It has been tested at Bloem-
fontein (4,450ft altitude at approximately
ISA + 35) with a 1801b pilot and fuel for
one hour, when it achieved a 104ft take-off,
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Be// LLRV (Lunar Landing
Research Vehicle)

Adams-Wilson Helicopters Ine
Box 6042, Lakewood, California
Model 101 Hobbycopter Many hundreds
of drawings and parts kits of this home-
build single-seater have been sold since it
flew in November 1958. No information
has been obtainable since that published
in the 1964 VTOL Survey.

Lester J. Bannick
101 North 32nd Street, Phoenix, Arizona
Model T Copter A private pilot enthusi-
ast, Lester J. Bannick built and flew this
single-seater autogyro and now markets
drawings and kits of parts. No information
has been obtainable to supplement the facts
published last year.

6ft landing run and climb at 75ft/min.
The Minicopter is particularly neat of its

type, with a cruciform main frame of
chrome-molybdenum steel tube and alu-
minium. Upon this cross are mounted the
triangulated tubular rotor pylon; the steel
tube engine mounting, the engine being
positioned roughly half way up the pylon;
and the seat and flying controls, held
between pylon and main frame. The instru-
ment panel and the lever-action steerable
nosewheel are at the front of the cross; the
doughnut main wheels, with their 5in drum
brakes, are at the tips of the cross tube; and
the tailplane, the all-moving rudder and a tiny
bumper wheel are on the rear tube.

The standard aircraft has a neat Perspex
and glass-fibre plastic fairing with open
sides, which can be quickly removed to
increase the payload. The engine is a 72 h.p.
McCullOch O-100-1 driving a 46in-diameter
pusher airscrew and having a flexible shaft
drive with a slipping-belt clutch and Bendix
sprocket and ring gear for rotor spin-up.
The rotor has two blades made of birch
laminates with glass-fibre covering on
bonded steel and hickory spars. There are
adjustable trim-tabs near the tips of the
8in-chord blades. Control is by conven-
tional stick and pedals for the cyclic pitch
and rudder, with the rotor speed-up lever

Bell X-22A on final assembly

and throttle to the left of the seat. Normal
fuel is 4 Imp gal, with a tank capacity of
6 Imp gal.
Rotor dia, 2lft Sin; fuselage length, 9ft lOin; height,
6ft 11 in; max weight, 5501b, empty 3001b; max speed,
87kt; cruise, 48-6lkt; min horizontal, I4kt; take-off,
l8-20kt; climb, l,200ft/min; range, 95-I7S n.m.

S P A I N

Aerotecnica SA

This company, which was developing the
unusual Cantinieau light helicopter, sus-
pended operations in 1962 and the inventor
went to the Societe des Engins Matra in
France.

SWEDEN

Svenska Aeroplan AB
Linkoping

The main Swedish aircraft manufacturer
built 30 Sud-Alouette II helicopters at
Norrkoping from French components for
the Swedish armed Services in 1962. This
was followed by the introduction of the
Alouette IN into Scandinavia. An agency
is also held for Hughes helicopters.

Bell Aerosystems Company

{Division of Bell Aerospace Corp, a Textron
company), Buffalo 5, New York State , .
X-14A As the X-14 this was, in May
1958, the first aircraft to make a vertical
take-off, a transition to wing-borne flight
and a landing in a horizontal altitude; and
it is still contributing to NASA research
into VTOL control, stability and transition
at the Ames Research Center. The original
historic flight and early trials of the X-14
were made with Armstrong Siddeley Vipers,
but two GE J-85s are fitted in the X-14A.
Span, 34ft Oin; length, 25ft Oin; height, Bft Oin; max
speed, UOkt. ....

X-22A The 1962 US Navy contract for
two of these VTOL research aircraft is pan
of the US Tri-Service experimental pro-
gramme to find the best V/STOL transport
solution, and it is managed by the USN.
Roll-out is scheduled for the end of this
month. The objective is to explore the
possibilities of dual tandem ducted propel-
lers for lift and propulsion. The aircraft has
been laid out as a small transport with two
pilots and a cabin for six, or a payload of
1,2001b.

A chunky fuselage carries the two ducted
fans forward, with a small wing aft, in the
roots of which are mounted four 1,250 s.h.p.
GE T58-8D free turbines; and outboard of
these are two more ducted fans. There is
also a large fin for directional stability in
forward flight. The ducted fans swivel to
the vertical for lift, the rear ones taking the
outer sections of the wing with them. The
ducts round the four-bladed propellers
increase their efficiency under VTOL condi-
tions and provide lifting surfaces in forward
flight. Unlike most advanced projects, there
has been little alteration in this layout since
first details were revealed, other than cock-
pit changes due to Service needs. Partial
deflection of the ducted fans will give STOL,
to meet a requirement (at an unstated
weight) to clear 50ft in 600ft.
Span, 39ft 3in; length, 39ft Tin; height. 19ft Sin; max
weight, approx IS.OOOIb; empty, apprax \0,SO0\b;rnat
speed, 325kt; cruise, 250kt; hover ceiling a.g.e., 6,000ft,
endurance with lOmin hover, 2hr.

LLRV Bell's twelve years of VTOL re-
search (a tethered model, now at the
Smithsonian, was flown in 1953) has been
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Different in looks, different in purpose-yet there
is a strong family likeness between these heli-
copters. All are powered by engines from the
Bristol Siddeley helicopter range.

The range includes the well-known Gnome

and Nimbus, in service in eleven countries with
twenty operators. Both are rugged, reliable gasf
turbines of modern design which together covei;
every general purpose, light and medium heli-
copter requirement.

For every helicopter need—

K~l= £-= BRISTOL SIDDELEY SUPPLY THE POWER
Bristol Siddeley Engines Limited. Small Engine Division: Stag Lane, Edgware, Middlesex. Coventry, North London, Bristo
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WHEREVER
THERE IS
AVIATION
THERE IS
DUNLOP

Dunlop tyres, wheels, brakes. Max3ret anti-skid units, thermal de-icing and windscreen wiper instal-
lations, thrust reversal systems and other pneumatic and hydraulic controls are specified on more than
70 current aircraft types. The Company's latest contribution to aviation is the aircraft engine starter
trolley, already in service with VC.IO's. DC.8's and 707's. Altogether, this equipment is used by over
200 airlines—to say nothing of military applications. In the air and on the ground, these aircraft
are backed by the world-wide service which has made Dunlop a household name in aviation.
DUNLOP RUBBER COMPANY LTD. (AVIATION DIVISION). FOLESHILL. COVENTRY

DUNLOP
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put to use in the NASA lunar landing
programme with the design and construction
of two research vehicles. Of "bedstead"
type, the light-alloy tubular framework is a
little'over 10ft high, with 13ft 4 in spread for
its four legs and weighs, instrumented and
carrying one pilot, about 3,6001b. It is
powered and controlled by HTP rockets
plus one gimbal-mounted GE CF700
turbofan to provide a thrust proportional to
the difference (about 6 to 1) between Earth
and Moon gravitation. It can hover and fly
horizontally up to 4,000ft.

Belf Helicopter Company

(Division of Bell Aerospace Corp, a Textron
company), P.O. Box 482, Fort Worth, Texas
Model 47G-4 Over 3,000 Bell 47 heli-
copters have been built since the type
C-of-A was granted in 1946 and the 47G
Trooper, with the openwork fuselage, is
now the basic version. The 47G-4 model
has a cabin 5ft wide internally, with new
bucket seats, and the 260 h.p. Lycoming
VO-540-B1B3 with a high-inertia rotor
gives improved hot-weather performance,
an efficient operating range from sea level
to 11,000ft, more payload and greater range.
Rotor dio, 37ft 2in; fuselage length, 31ft Jin; height, 9ft
4in; max weight, 2,9501b; empty, 1,7771b; max speed,
9lkt; cruise, 79kt; max climb, 630ftlmin; hover ceiling
o.j.e. 4,500ft; max range, 280 n.m.

Model 47G-3B-1 This three-seater differs
from the 47G-4 in having a Lycoming
TVO-435-B1A with the AiResearch T-ll
exhaust-driven supercharger, which retains
the rated power of 270 s.h.p. up to 15,000ft.
It is the Agusta-Bell version of this model
which has been adopted for the British
Army.
Max weight, 2,9501b; empty, 1,7941b; max speed, 9lkt;
cruise, Slkt; max climb, 850ftjmin; hover ceiling o.g.e.
12,750ft; max range, 270 n.m.

OH-13S This is the military version of
the 47G-3B, and the US Army has ordered
over 280, with deliveries continuing through
this year. The total of the OH-13 series
helicopters bought by the US Army is now
over 1,650. USN/Marine Corps designa-
tion of this model is TH-13, formerly HTL.

TH-13T This two-seater instrument
training version of the OH-13 for the US
Army was ordered as an off-the-shelf air-
craft requiring only special instrumentation.
Initial contract is for 103, first delivery to
Fort Rucker being made in January and
deliveries to extend into 1966.

47J-2A Ranger This four-seater model of
tne 47 series has a covered engine and tail
Doom, with greater rotor blade inertia and
unproved special executive interiors. In
f M ^ f 0 n n t h e t h r e e - s e a t r e a r b e n c h c a n b e
tolded to give space for freight or two
stretchers. The engine is the 260 h.p.
Incoming VO-540-B1B3.
$ £ ? * " • 3 7 f« 2'"n; fuselage length, 32ft Sin; height, 9ft
« " , max wetght, 2,9501b; empty. 1.8331b; max speed,
ce f / ta .T* "J'lJSi 9Okt- max climb- BOOftlmin; hover
«"">* o.g.e. 4,000ft; max range, 240 n.m.
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OH-13X Sioux Scout This aircraft which
first flew in 1963, was evolved from the 47J
(incorporating experience from the winged
47 programme) to explore the possibilities
of an armed light helicopter. It has a well-
streamlined fuselage—much narrower than
usual, because the pilot sits above and
behind the observer. Beneath the latter is a
power-operated twin machine-gun turret.
A tapered stub high wing offloads the rotor,
so improving climb and manoeuvrability
Slit air intakes on each side of the cabin
supply combustion and cooling air to the
260 h.p. Lycoming TVO-435. A skid under-
carriage with streamlined legs is fitted.

UH-1B Iroquois For four years this
general-purpose 9-13 seater (Model 204) has
been in production for the US Army. It was
originally powered by the 950 s.h.p.
Lycoming T53-L-5, but is now fitted with
the 1,100 s.h.p. T53-L-11. Of stressed-skin
construction, the Iroquois has a wide fuse-
lage, typical two-bladed Bell rotor and rigid
skid undercarriage. It is also in use by the
RAAF and RAN, while large numbers are
now on active service for close-support in
Vietnam. All variants of the UH-1 can be
armed with a variety of weapons, including
rockets, machine guns, grenade launchers
and Nord AS. 11 teleguided missiles. The
civil Model 204B gained its C-of-A in
April 1963.
Rotor dio, 44ft Oin; fuselage length, 39ft 8in; height,
14ft Tin; max weight, 8,5001b, normal 6,5001b; empty,
4,3701b (UH-IB), 4,6001b (204B); max speed, !20kt;
economical cruise, HOkt (6,SO0lb), IO4kt (8,S00lb);
max climb, 2,350ft/min (6,5001b), 1,600ftImin (8,5001b);
hover ceiling. 12.500ft (6,5001b), 2,400ft (8,5001b); range,
200-220 n.m.

Bell TH-I3T

YUH-1B (Model 533) This research
version of the UH-IB reached a speed of
222kt (254 m.p.h.) in level flight early this
year and demonstrated 2g turns and 60~
banks up to 200kt at its maximum weight of
8,6001b. It has been modified by the
addition of two J69-T29 turbojets giving
1,2601b thrust, high-aspect-ratio winglets
and tapered rotor blade tips; and the whole
aircraft has been carefully streamlined.
Tip speed of the advancing rotor blade has
reached Mach 0.985. After research into
improved efficiency and economy the
YUH-1B is expected to reach 300 m.p.h.

Above, Bell UH-IB Iroquois; below, YUH-IB compound helicopter



Above left, Bensen B-IIM
Kopter Kart; above right,
Brantly 305

UH-1D Iroquois US Army version of the
Bell 205 with a larger fuselage and more
tankage than the earlier type. Late last year
21 helicopter class records for speed,
altitude, distance and time-to-height were
established by a UH-1D.

UH-1E Iroquois US Marine Corps ver-
sion for assault duties, over 100 of which
have been ordered. Delivery started in
February 1964. It is similar to the UH-1B,
but has a rotor brake, rescue hoist and
additional electronic equipment.

UH-IF Iroquois USAF version, which
differs considerably from the Army and
Marine models, being fitted with the General
Electric T58-3 free turbine of 1,270 s.h.p.
The principal role of the UH-IF is to supply
the thousand-odd SAC missile sites in the
USA. It has an 11-seat fuselage and a larger
rotor, and is heavier than the earlier UH-1
helicopters.
Rotor dia, 48ft Oin; fuselage length, 39ft Sin; height,
12ft bin; max weight, 8,6001b; empty 4,4271b; max speed,
l20kt; hover ceiling i.g.e., 18,700ft; max range, 295 n.m.

OH-4A The Model 206, which was
designed to compete for the US Army LOH
contract, but was not selected for tender.
It was described and illustrated in the 1964
Survey.
Rotor dia, 33ft 4in; fuselage length. 30ft I in; height, 8ft
11 in- max weight, 2,9001b, normal 2,5001b; empty
1,5001b.

Trailing-rotor Convertiplane Last March
an advanced design study for a turbine-
powered V/STOL transport for the USAF
was announced by Bell. The aircraft con-
sists of an aeroplane-type fuselage with a tall
T-tail. A small high wing carries tip pods

Artist's impression of Bell
trailing-rotor project

V T O L A I R C R A F T
1 9 6 5 .

containing rotor pylons which are rotatable
from vertically upward to horizontally aft,
at which position the three blades of the
rotor would fold together to stream aft of the
pod. Under the wings are mounted two
CF-700 turbo-fans which would be used as
jets in forward flight and to drive free
turbines for the rotor system in the helicopter
mode.

The flight cycle is for the aircraft to take
off on rotor lift, with all power absorbed by
the rotors, and accelerate to 80kt on them.
Above this speed the rotors would be put
into autorotation and further acceleration
would be by engine thrust, to some 150kt,
when all lift would be obtained from the
wing and the rotor pylons could be turned
aft through 90° and the blades feathered to
stop rotation and to allow them to be
folded. This and the exactly opposite
unfolding sequence—which have been
extensively tunnel tested by Bell—would
take 25sec. The studies suggest favourable
vibration characteristics. Overload aero-
plane take-offs could give a ferry range of
over 2,000 n.m. The design study is for an
aircraft with a crew of two and a cabin to
take 10-15 passengers.
Rotor dia, 38ft; max weight, 17,0001b; hover ceiling
"over 6,000ft"; max speed, 460kt.

Bensen Aircraft Corporation

Raleigh-Durham Airport, Raleigh,
Carolina

North

B-8 Series Gyro-Glider This is the basic
unpowered autogyro designed by Igor B.
Bensen and produced by him (as complete
aircraft or as kits and plans) since 1953.
Despite many detail improvements the
initial basic design—even in the powered

models—has remained unchanged. The
essential airframe is a square-section light-
alloy-tube cruciform, on the centre of which
is mounted the rectangular-tube rotor pylon
and at the extremities of which are the
nosewheel, mainwheels and tail unit. A
light tubular seat, controls and a two-bladed,
laminated plywood rotor (all-metal rotor
blades and tail surfaces are also available)
complete the aircraft; either a hanging or
conventional stick can be fitted. A 20-25
m.p.h. car tow is sufficient to get airborne.
There are a two-seater trainer version; a
model with two floats; and a two-seater built
as a dinghy to which the rotor system is
attached. Over eight thousand of the whole
series, including the powered Gyrocopters,
have been sold by Bensen, assembled or as
kits.

B-8M Gyrocopter The strengthened air-
frame is fitted with a 72 h.p. McCulloch
flat-four two-stroke engine driving a pusher
airscrew. A 5 Imp gal fuel tank is standard.
Optional features now available are an
offset gimbal rotor-head, which gives the
aircraft hands-off stability; rotor spin-up
drive; dual ignition; nosewheel brake; glass-
fibre/styrofoam floats; and a 90 h.p.
McCulloch engine of no greater size or
weight.
Rotor dia, 20ft Oin; fuselage length, 11 ft 4in; height, oft
3in; max weight, 5001b, empty 2471b; max speed, 74kt;
cruise, 52kt, min level I2kt, landing 6kt; max climb,
2,000ftlmin; service ceiling, 16,500ft; range, 87-260
n.m.

B-9 Little Zipster This is a true helicopter
with a contra-rotating rotor system driven
by a 60 h.p. or 70 h.p. outboard motor.
The rotor drive is through a differentia]
which allows the upper 22ft rotor to revolve
at a different speed from the lower 20ft one.
The rotors are typically Bensen: rigid, with
control by tilting the whole head from a
hanging stick with a handlebar grip having
a twist-grip throttle. This model is still in
the development stage.

B-11M Kopter Kart The original B-ll
was an auxiliary-powered helicopter, the
rotor being turned by a 118 c.c. go-kart
engine mounted at the top of the rotor
pylon and driving the rotor head through a
spur gear and over-running clutch. The
development aircraft now has no fewer than
six 10 h.p. McCulloch Kart engines driving
very small airscrews, the slipstreams of
which impinge on a triple tail. Level flight
can be maintained on four engines and the
B-11M will climb with one stopped.
Automobile petrol is used and, with the
metal rotor parked fore-and-aft, the machine
is roadable. It is being put on the market
this summer.



Boeing Model 114 Chinook*

B-13 This single-seater tail-rotor heli-
copter, intended for marketing in kit form,
is in an advanced stage of development.
The layout is conventional, but again the
powerplant is most unusual—a 70 h.p.
Mercury water-cooled outboard motor for
the main rotor and two 10 h.p. West Bend
industrial engines for the tail rotor.

The Boeing Company
Vertol Division, Morton, Pennsylvania
107 Series This is the standard tandem-
rotor, twin-engined, heavy-duty helicopter
which has succeeded the Vertol 44 "Flying
Banana" series. It originated from an
intensive optimization programme started
early in 1956, achieving the first flight in
April 1958. The changes which made the
107 a major advance were the capacious
freighter style of fuselage; mounting of the
rotors on streamlined pylons; positioning of
the two turbines on top of the rear fuselage;
use of interchangeable steel-spar rotor
blades; and substitution of differential
collective-pitch control for longitudinal
cyclic pitch.

On production aircraft the Lycoming T53
free-turbines of the prototype have been
replaced by versions of the General Electric
T58 or the Bristol Siddeley Gnome. The
straight-through hull, with its rear loading
ramp and all mechanisms clear of the cargo
volume, makes the 107 a practical transport
vehicle, and it was the first helicopter to
float without special gear. The three-bladed
rotors turn in opposite directions and are
mechanically connected by a shaft along the
top of the fuselage with clutch and gearbox
devices to enable one engine to drive both
rotors. A sturdy tricycle undercarriage has
the main legs on the lateral sponson blisters.

The first 107 to enter service was the
CH-46C of the US Army. Powered by
1,050 h.p. engines, it was equipped to take
23 troops, 15 stretchers and two attendants,
or up to 5,0001b of freight. Next came large
orders for the US Navy's CH-46A Sea
Knight as a Marine Corps assault transport
with 1,250 h.p. engines and power-folding
rotors. This was the first of the production
Model 107-11, which has had worldwide
sales. A FAA Civil Type C of A was granted
early in 1962 and New York Airways put
it into scheduled service as a 25-seater.
Pan American World Airways has ordered
two for operation from a New York heliport
on top of a 59-storey building. The 107-11 is
also in civil operation in Japan. Military
versions are flying with the RCAF (HC-113),
The Canadian Army (HC-113A) and the
Swedish Navy and Air Force (HKP-4).
These last are powered by the Bristol
Siddeley Gnome H.I200 and have increased

fuel capacity, plus the ability to lift a
10,0001b sling load.
Rotor dia (both), 50ft Oin; fuselage length, 44ft 7in;
height, 16ft lOin; max weight, 2l,400lb, normal 19,4301b,
empty l2,S7Olb; max speed, I46kt; cruise, l30kt; max
climb, l,550ftlmin; hover ceiling i.g.e., 10,800ft; pay-
had 4,0001b to 5,9351b, according to take-off weight, for
100 n.m. radius.

Model 114 Chinook This is a 50 per cent
heavier development of the Model 107 and
incorporates several new technical features.
The design originated from a US Army
competition and it is now the standard
Army medium transport helicopter as the
CH-47A—by a coincidence, not only its
number but its useful load is similar to that
of the faithful C-47 Dakota. The first
production aircraft were powered by the
2,200 s.h.p. Lycoming T55-L-3, but the
2,500 s.h.p. T55-L-7 is mounted in those
now being supplied to the US Army. An
APU makes the aircraft independent of
ground services for starting, and also
operates the hydraulic cargo winch and
other items.

The straight-sided fuselage with a rear
ramp door has been retained in the Model
114, as has the principle of streamlined
rotor pylons and three-bladed rotors; but
the engines are now carried externally in
easily accessible pods. A four-wheel
undercarriage is mounted at the "corners"
of the fuel tank fairings that run externally
along each side of the fuselage. These
fairings are made of metal honeycomb and
are divided into watertight compartments,
as is the underfloor area of the fuselage, to
provide full buoyancy and water stability.
A hatch in the floor allows the lifting of
heavy sling loads. The 1,600 cu ft (30ft x
7ft 6in x 6ft 6in) hold can be fitted for
44 troops, 27 paratroops (who can be safely
dropped, using static lines, through the
open rear ramp), or 24 stretchers. The floor
is stressed for 2001b/sq ft, with wheel loads
of l,0001b/sq ft, and there are 83 x 5,0001b
and 8 x 10,0001b lashing points. One of
the main requirements for the CH-47A was
that it must be able to uplift all units of the
US Army's Pershing artillery rocket.
Rotor dia (both) 59ft Oin; fuselage length, 51ft Oin;
height, 18ft 7in; max weight, 38,5501b, normal 33,0001b,
empty /8,880/b; max speed, I52kt; cruise, l30kt;
service ceiling, 21,300ft; payload for hover o.g.e., 6,000ft
and 100 n.m. radius, 6,0601b; payload for 20 n.m. radius
and max gross take-off weight, 18,8651b.

Brantly Helicopter Corporation
Municipal Airport, Frederick, Oklahoma
B-2B This is the current production
model of the distinctive two-seater which
first flew in August 1956 and received its
C of A in April 1959. The B-2B was
certificated in July 1963 and the UK agency
is held by British Executive Air Services
Ltd, who sell it, with radio, heater and

navigation lights for £12,250. The B-2B has
a bubble cabin, with individual headroom
blisters, a straight-taper conical fuselage
and a skid landing gear with two handling
wheels. The three-bladed main rotor has
flapping hinges at the hub and coincident
flapping and drag hinges at 40 per cent blade
length. The engine is a 180 h.p. Lycoming
IVO-360-A1A.
Rotor dia, 23ft 9in; fuselage length, 21ft 9in; height, 6ft
9in; max weight, 1,6701b; empty, 1,0201b; max speed,
87kt; cruise, 78-83kt; max climb, l,400ftlmin; service
ceiling. 11,400ft; range, 220 n.m.

Model 305 Scaled-up from the B-2B
mainly by lengthening the fuselage, this
new aircraft is a five seater. It is expected
to receive its FAA Type C of A by the end of
May and the first six months' output is
already sold. This includes two for BEAS,
who will sell it (complete with VHF/nav
radio, blind flying panel, navigation lights,
dual controls and heater) for about £28,000.
The Brantly rotor has been retained, but
there is now a sprung tricycle undercarriage
and the engine is a 305 h.p. Lycoming
IVO-540. The two front seats are similar to
those in the B-2B, with the three passengers
on a bench seat behind, and access through
a circular door on each side of the cabin.
Rotor dia, 28ft Sin; fuselage length, 26ft lOin; height,
7ft 9in; max weight, 3,0001b, empty 1,5751b; max speed,
lOSkt; cruise, 85-90kt; max climb, 1,400ftlmin, range
220 n.m.

Carson Helicopters Inc
RR1, Box 94, Perkasie, Pennsylvania
Super C-4 This company specializes in
re-engineering standard American light
helicopters to give them better performance.
A large number of Bell 47Gs and Hiller
UH-12s have been fitted with the turbo-
supercharged 240 h.p. Franklin 6VS-335A.
The Super C-4 is the Bell 47G or G2 with
this engine and the cabin lengthened by 2ft
to seat three passengers behind the pilot.
Fuselage length, 33ft 7in; height, 9ft; max weight,
2,4501b, empty 1,5301b; max speed, 78kt; cruise, 69kt.

Curtiss-Wright Corporation
Wood-Ridge, New Jersey
X-19 Following upon successful results
with the X-100 convertiplane, Curtiss-
Wright designed and started construction of
a larger research aircraft of practical
proportions, the Model 200. The project
was approved by the USAF Systems
Command and two prototypes were ordered
in 1962. The X-19 was the first of the tri-
Service V/STOL prototypes to fly—in June
1964—but at the time of going to press there
is no further news cf its progress. The
principle of this aircraft is lift and propulsion
by rotatably mounted airscrews at the
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Curtiss-Wright X-19

wing-tips. These airscrews are of special
design with very-wide-chord reinforced
plastic blades, through which an additional
lift component is derived from the "radial
force" in the horizontal or tilted attitude.

The aircraft itself has tandem wings
mounted on a streamlined fuselage with a
retractable nosewheel undercarriage. There
are a vertical fin and rudder, while the wings
are fitted with control surfaces and high-lift
flaps. Two 2,650 h.p. Lycoming T55-L-7
turbines are mounted inside the rear fuselage
and are coupled to the reduction gears of
the four tiltable airscrews at the wing-tips
by an H-shaped shaft system. The fuselage
carries two pilots and a spacious cabin.
Span over propeller discs, 34ft 6in; length, 44ft Sin;
height, 17ft Oin; max weight, 13,6601b (VTOL), 14,7501b
(STOL), empty 9,7501b; max speed, 400kt; cruise, 350kt;
max climb, 4,000filmin; range, 450 n.m. {VTOL), 640
n.m. (STOL).

Del Mar Engineering Laboratories
6901 West Imperial Highway, Los Angeles 45,
California
DH-2C Whirlymite Del Mar mainly
makes weapon-support and training systems
for the US forces. The Whirlymite is a
drone helicopter for reconnaissance or the
delivery of urgent cargoes under fire. From
a series of piston-engined designs the present
model with an 85 s.h.p, AiResearch
GTP3O-91 gas turbine has been developed.
It consists of a basic "power/lift" assembly
comprising an L-shaped rotor pylon and
tubular tail boom, braced by a diagonal
strut, with the engine underslung and the
main and tail rotors at its extremities. To
this dynamic assembly can be mated a
variety of specialized fuselage packs. As a
target drone the body is a 7/16ths replica of

the UH-1B; a three-axis autopilot with
height, speed and turn locks is fitted, the
operator only having to signal general
commands. As a surveillance drone the
aircraft has a slender body with TV cameras,
infra-red or radar equipment, and the
reconnaissance flight is automatically pro-
grammed. Alternatively, a crane-type body,
straddling a load hooked under the e.g. can
be fitted; and control can be by radio signal,
or fully automatic.
Rotor dia, 16ft Oin; length, 16ft Sin; height, 7ft Oin;
weight, 5601b; max speed, 74kt; range, 78 n.m.; ceiling,
13,000ft-

DHT-1 Series A similar basic dynamic
assembly, incorporating a fuel tank, and
powered by a 80 h.p. Mercury six-cylinder
engine or a 65 h.p. Solar Titan turbine, is
available as a ground-effect or flight trainer.
A simple fuselage/undercarriage frame is
slung under the rotor engine pack. For the
ground trainer a McCulloch engine is used.
Data for the flight trainer are given for the
Mercury engine first, with those for the
Titan in brackets where they differ.
Rotor dia, 16ft Oin; length, 15ft 7in; height, 7ft Bin; max
weight, 6001b, empty 3801b (3001b); max speed, 67kt
(74kt); cruise, 48kt; max climb, 1,250ftlmin; service
ceiling, 9,000ft; max range, 78 n.m.

Do man Helicopters Ine
Municipal Airport, Danbury, Connecticut
Doman-Ambrosini D-10B Though the
special ideas of Glidden S. Doman on
helicopter design date from 1945 and three
prototypes of the D-10 flew in September
1958, there has been difficulty in getting
production started. Airframes are being
built by Ing A Ambrosini & C of Milan for
assembly by Doman and production
deliveries will begin early next year, after

receiving FAA certification this summer.
The fuselage is a chrome-molybdenum

steel-tube Warren girder structure covered
by panels and fabric. The 525 h.p. Lycoming
HIO-720-A1A flat engine and turbo-
supercharger are mounted under the flight
deck, with a diagonal drive to the rotor head.
This latter is a lightweight design without
the usual complex hinges and with a sealed
oil-bath containing a servo control system.
The three blades are rigidly attached to the
tilting hub. The fuselage design allows the
covering to be stripped in order to gain
2501b for crane operations, and the side
doors can be quickly removed for taking
athwartship loads. A fully sprung four-
wheel undercarriage is fitted. The unusual
rotor system, which is claimed to be stable
and free from vibration, has been evaluated
by the USAF; and the FAA certificated the
development LZ-5/YH-31 on December 30,
1955.
Rotor dia, 48ft Oin; fuselage length, 38ft Oin; height, 10ft
Sin; max weight, 5,5001b; empty, 3,3801b; max speed, 90kt;
cruise, 83kt; max climb, 840ftlmin; hover ceiling i.g.e.,
5,300ft; range, 280 n.m.

R. J. Enstrom Corporation
P.O. Box 349, Menominee County Airport,
Michigan
F-28 The Enstrom company was formed
in 1959 to build the prototype of a simple
three-seater civil helicopter, which first flew
on November 12,1960. Two pre-production
aircraft followed in 1962, one of which was
destroyed in November, but trials continued
and a provisional C of A was obtained in
1963. With this in hand series manufacture
was started last year. The price was fixed
at $27,400 (£9,780) and operating costs

Left, Del Mar DH-2C drone

Below, Gyrodyne Rotorcyde
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Hitler FH-1100

comparable with a fixed-wing aircraft are
claimed. The F-28 has a well-streamlined
fuselage with large glazed side doors and
wrap-around windscreen. The centre por-
tion has a welded tubular framework with
glass fibre and light-alloy covering, while
the tail boom is a simple light-alloy sheet
cone carrying the tubular tail rotor support.
A bulkhead separates the cockpit from the
engine bay, where a 180 h.p. Lycoming
HO-360-A1A is mounted facing aft, with an
air-intake scoop just behind the rotor mast
feeding a cooling fan which also acts as a
flywheel. A belt drive connects the engine
to a horizontal stub shaft driving a helical
bevel reduction gear at the foot of the rotor
mast. Fuel comes by gravity from two 12.5
Imp gal tanks above the engine. A com-
partment aft of the engine can take 751b.

The rotor blades are heat-bonded from a
light-alloy extruded spar and two-piece light-
alloy skin, which provides a high-inertia
rotor for good autorotation characteristics.
The three-bladed rotor has no drag hinges
and offset flapping hinges contribute to
stability. Laminated-plastic bearings for the
flapping hinges and the feathering axis
reduce daily maintenance and have a better
life than ball races. The 200 h.p. IHO-360
engine is to be offered at slight extra cost,
since speed is limited by power and not by
blade stall. Data for the 180 h.p. standard
model for delivery this year.
Rotor dia, 32ft Oin; length, 29ft 5in; height, 9ft lin; max
weight, l,9S0lb, empty 1,2501b; max speed, lOOkt;
cruise, 83kt; max climb, l,335ftlmin; hover ceiling o.g.e.,
5,800ft; ronfe, 205 n.m.; endurance, 3.3hr.

Gyrodyne Company of America Inc
Fbwerfield, St James, Long Island, New York
Rotorcycle The original light helicopter,
this co-axial rotor type is in service with the
USN as the YRON-1 for liaison between
destroyers and other small ships. The 72
h.p. Porsche and the 55 h.p. Solar Titan
have both been fitted; the data are for the
former version.
Rotor dia, 20ft Oin; fuselage length, lift bin; height, 9ft
Otn; max weight, 9061b, normal 8321b, empty 5501b; max
feed, 68kt; cruise, 52kt; vertical climb 9/0f t /min;
lover ceiling o.g.e., 5,100ft (5501b), 2,900ft (9061b);
range, 44-97 n .m .

QH-50C This is the production and
operational model—powered by a 300 h.p.
Boeing T50 gas turbine—of a series of
drones developed from the Rotorcycle as
Part of the US Navy's DASH (Drone Anti-
Submarine Helicopter), which flies off under
radio guidance, with radar tracking, to
launch homing torpedoes against a sub-
marine detected by the ship's equipment.
Rotor dia (both), 20ft Oin; length, 13ft lin; height, 9ft
» « ; . £ £ ? W e i 'g h t > 2 '300/6, empty 1,1001b; max speed,
m*r aOkt; combat radius, over 20 n.m.

Hiller Aircraft Company
(Subsidiary of Fairfield Straws Company)
1,350 Willow Road, Palo Alto, California
SL 4 The latest four-seater commercial
model of the distinctive Hiller light helic-
copter, with the light-alloy platform and
tail boom structure which has characterized
the type for a decade. The two-blade main
rotor has high-lift blades with hydraulic
power for cyclic and collective pitch; and
the rotor system has the Hiller stability
augmentation device which automatically
maintains the aircraft attitude in pitch and
roll, so that the pilot's effort under turbulent
conditions is much reduced. A 315 h.p.
Lycoming TIVO-540-A2A maintains its
rated power up to 15,000ft. The same
machine, as the L4, is available with the
unsupercharged 540 and the production of
a three-seater model is under consideration.
Rotor dia, 35ft Oin; fuselage length, 29ft 9in; height, 9ft
6in; max weight, 3,1001b, empty l,9/5lb; max speed,
9 /k t ; max climb, l,l60ftjmin; hover ceiling o.g.e.,
12,000ft; service ceiling, 20,000ft; range with auxiliary
tanks, 420 n.m.

12E The current standard version of the
"all purpose" three-seater 360/UH-l 2 series,
deliveries of which are now approaching
2,000, with the Hiller Rotor-Matic two-
bladed rotor controlled by small servo
blades at right angles to the main ones.
Dual carburettors on the 305 h.p. Lycoming
VO-540 increase high altitude power by
some 18 b.h.p. No 705 Sqn, RN, operates
21 of them for training at Culdrose.
Rotor dia, 35ft 5in; fuselage length, 28ft 6in; height, 9ft
4in; max weight, 2,8001b, empty 1,7601b; max speed,
83kt; max climb, l,34Oftlmin; hover ceiling o.g.e.,
5,800ft; range with auxiliary tanks, 435 n.m.

OH-23G US Army version of the 12E,
of which deliveries began in 1963 and orders
total 350. Two thirds of the US Army's
light helicopters are OH-23 Ravens. In
October 1963 an OH-23G established six
class speed records, with a maximum of
123.77 m.p.h. (108kt).

E4 A four-seater version of the 12E,
distinguishable by an enlarged vee tail, and
which has been mainly sold abroad.

OH-23F US Army version of the E4,
bought for the Inter-American Geodetic
Survey in Central and South America.

OH-5A A completely new aircraft which
was one of the three designs chosen in 1961
for evaluation by the US Army as an armed
light helicopter (LOH). This was one of the
two selected last October for fixed-price
tender to deliver 714 aircraft between 1965

and 1967—the overall order is expected to
amount to 4,000. Description and data are
given under FH-1100, the civil version.

TL 5 The L4 stretched to seat five and to
take a 578 s.h.p. United Aircraft of Canada
PT6 (T74) turbine derated to 350 h.p., with
full power to 20,000ft. Developed jointly
by Hiller and UAC, with two prototypes,
under Canadian Army contract. FAA
certification to be completed this summer.
Max weight, 3,1001b, empty 1,7701b; max speed, 98kt;
max vertical climb, l,675ftjmin; haver ceiling i.g.e,
17,800ft, o.f.e. 13.000ft; service ceiling, 18,500ft;
normal range, 120 n.m., max with auxiliary tanks, 230

Ten 99 This is a considerable departure
from the characteristic Hiller form, but it
retains the two-bladed auto-stabilized rotor
(like the SL 4) and the tubular tail rotor
boom with inverted V-tail. The boom is
attached to the top of a rectangular box-like
"observation car" cabin, on the roof of which
is mounted a UAC PT6. The 100 cu ft cabin
seats six and has four side doors and rear
clamshell doors. The Ten 99 has been flying
for three years.
Rotor dia, 35ft Sin; fuselage length, 29ft 4in; height,
10ft Sin; max weight, 3,5001b, empty l,900lb.

FH-1100 In February it was announced
that this four-seater civil version of the
OH-5A entered for the US Army LOH
competition would be put into production.
This aircraft is rather more commodious
than the other entrants. It was also the only
one to pass l,000hr without a major
component change. It is a sleek aircraft,
with a well shaped fuselage/tail-boom
incorporating a neat roof fairing for the
Allison 250-C10B turbine, which has a
nominal rating of 270 s.h.p., with 317 s.h.p.
for take-off and 335 s.h.p. with ram effect.
This engine is accessible from the ground
after opening the cowlings and is so slender
that the floor of the engine bay forms a
maintenance platform for the rotor head.
The rotor system includes the Hamilton
Standard two-axis stabilization device. In
the following data the performance is given
at the normal gross weight of 2,5301b.
Rotor dia, 35ft Sin; fuselage length, 30ft Oin; height, 9ft
4in; max weight, 2,5301b, overload 3,0001b, empty
1,3701b; max speed at 5,000ft, Illkt; max vertical
climb, l,200ftjmin; service ceiling, 17,200ft; hover
ceiling i.g.e., 16,900ft, o.g.e., 12,000ft; normal range, 315

Hughes Tool Company, Aircraft Division
Culver City, California
Model 269 This is the basic model of the
Hughes simple light two-seater helicopter,
development of which started in September
1955. It was evaluated, as the YHO-
2HU, by the US Army and is now in
production in developed form as a trainer
for the Army and in two civil variants, which
are offered in five standard versions.

TH-55A The basic production Model
269A two-seater, powered by a 180 h.p.
Lycoming HIO-360-B1A, and laid out as a
trainer. It has the typical "dragonfly
head" cupola and simple T-shaped layout,
with the tail rotor on the end of a monotube
boom, the engine underslung, a tubular
rotor mast, three-bladed main rotor, and



(Left) Hughes 0H-6A (airborne) and the civil Model 500
developed from it. (Above) three more Hughes types: reading
downwards, Model 200 Deluxe, Model 200 and Model 300Ag
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skid undercarriage. Compactness is the
essence of the Hughes design. Structure,
including the rotors, is all-metal. After
intensive evaluation of a batch of 20 the US
Army Aviation Materiel Command ordered
a further 215 in April, well ahead of the
contract option date.
Rotor dia, 25ft 4in; length, 22ft 4in; height, 8ft 3in; max
weight. 1.6001b. empty 1.0101b; max speed, 75kt; cruise,
6Skt; hove' ceiling i.g.c, 6,400ft, o.g.e., 4.000ft: normal
endurance, 2.5hr at 6Sktl

Model 200 This is the 1965 designation
of the standard civil two-seater version of
the Model 269A. The 200 "Deluxe" is
trimmed with a gold interior and jade mist
epoxy exterior paint and sells for $26,500
(£9,465). The 200 Utility has a plainer
finish, simpler instrumentation and costs
$24,875 (£8,885).
Rotor dia, 25ft 4in; length, 22ft 4in; height, 8ft 3in; max
weight, 1,670/b, empty 9171b (Deluxe), 9131b (Utility):
max speed, 75kt; cruise, 70kt, economy cruise, S7kt:
service ceiling, 10,750ft; hover ceiling i.g.e., 4,700ft!
range, 175 n.m.. no reserve; max endurance, 3.3hr.

Model 300 This was originally the Model
269B, a three-seater powered by the
Lycoming HIO-360-A1A engine, which
maintains 180 b.h.p. up to 3,900ft. The
airframe is practically identical with that of
the Model 200 (including the fuselage width
of 51 in), which has a bench seat where the
middle occupant sits slightly back. With a
de luxe finish the Model 300 sells at $31,500
(£11,285). It can also be fitted with an
external stretcher pannier. Other extras
(applicable to the 200 also) are dual controls,
dual baggage carrier, a 6001b-capacity load
sling and inflatable polyurethane-coated
nylon fabric floats.
Max weight, 1,6701b; empty, 9501b; max speed, 7<Skt;
cruise, 70kt; economy cruise 57kt; service ceiling,
14,000ft; hover ceiling i.g.e., 7,700ft; range, no reserve,
175 n.m.; max endurance, 3.3hr.

Hughes XV-9A (Model 385) with "hot cyc/e"
tip-jet propulsion

Model 300Ag In this agricultural version
the fuselage is bare, with a single seat to
port. A 50 Imp gal tank is mounted
externally to starboard, with a 35ft spray
boom Dual oil coolers are fitted and anti-
corrosion paint is used throughout. The
pilot has a reinforced shoulder harness and
a cable cutter is mounted round the nose of
the cupola. The HIO-360-A1A engine is
used.
Max weight, l.850lb; empty, l,042lb; max speed with
spray gear, 57kt; service ceiling at l.670lb, 14.000ft;
hover ceiling i.g.e. at 1,6701b. 7.700ft, at 1,8501b
4,650ft.

OH-6A This is the third entrant for the
US Army LOH competition. Like the
others, it is powered by the 250 s.h.p. Allison
T63 turbine, which in this case is mounted
low in the rear fuselage and pointing up to
the rotor at 45°. The OH-6A has a clean
egg-shaped fuselage with a slender tail
boom; low-set four-bladed rotor with an
elongated pylon fairing; two-bladed tail
rotor with three fin surfaces; and stream-
lined skid landing gear. Fuel is carried in
two bag cells under the floor. A quadripost
A-frame connects the rotor pylon to the
skids through the floor structure.

The OH-6A carries a crew of two and
behind them four troops can be seated on
the floor; otherwise two seats are provided
if the 40 cu ft compartment is not being
used for freight. A sling load of 1,3501b can
be lifted. Various armament systems have
been tried as part of the LOH specification.
At the time of writing the Hughes Tool
fixed-price tender for 714 helicopters in the
next three years is still under consideration
at the US Army Aviation Materiel Com-
mand; final total for this requirement is said
to be about 4,000.
fiotor dia, 26ft 4in; fuselage length, 21ft 3in; height, 8ft
2in; max weight, 2,1001b, overload 2,7O0lb, empty
(,084/b; max speed, I28kt; cruise, I25kt; max climb,
2,200ftfmin; service ceiling, 18,300ft, hover ceiling i.g.e.,
14.600ft, o.g.e. 12,000ft; range over 300 n.m.; endurance,
3hr at lOOkt, 3.7hr at 60kt.

Model 500 In April a de luxe five-seater
executive version of the OH-6A to sell at
169,500 (£24,820) was announced, with a
utility model, the 500U, at I65,OOO(£23,215).
The cabin has been arranged to-carry two in
front and three behind, with space for five
bags, three "two suit" cases and two smaller
ones. Cruising ranges up to 390 n.m. are
being offered, with other performances
similar to those of the OH-6A. Based on
the military requirements, the overhaul
period should start at l,000hr, with rela-
tively little routine maintenance.

XV-9A This, the Model 385, was built to
a US Army contract for the Hot Cycle
Research Programme into simpler, torque-
free rotor drives—an idea applied a dozen
years ago by L. G. Frise when he was chief
engineer at Hunting-Percival Aircraft. The
"hot cycle" is tip-jet propulsion by the
full efflux from the gas turbine, as distinct
from "cold" compressed air (Sud-Aviation
Djinn) or by the combustion of compressed
air with fuel at the rotor tip (Fairey
Rotodyne). The critical factors in the "hot
cycle" are the ability of materials to with-
stand erosion and pressure by the hot gases;
duct losses; and the relatively high drag of
rotor blades large enough in cross section to
transmit the necessary quantity of propul-
sive fluid. An obvious extension of this
system would be to burn fuel near the tips
on the reheat principle.

The two-seater research XV-9A has a
fairly bulky stressed-skin fuselage with a
fixed undercaniage fitted with low-pressure
tyres and special resonance dampers. A
pylon and stub wings built on to the top of
the fuselage carry the rather massive rotor
and the nacelles for the two YT64-GE-6
turbojets. Butterfly valves in the exhaust
direct the efflux into the rotor system or
straight aft. An all-moving butterfly tail
gives longitudinal and directional stability
in forward flight and also acts as a rudder.
For hovering, yaw control is provided by a
tail jet with port and starboard controllable
shutters. The three-bladed rotor has
conventional flapping and pitch-cltange
hinges, but no drag hinges. The blades have
two spars and contain two refractory-steel
gas ducts and two cooling-air passages
culminating in louvred tip nozzles.

Seventy-five hours' ground running was
done on rigs and the actual rotor system
before flight. Flight testing started in
November 1964 and a public demonstration

L.
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of free flight was given in January. Hughes
las made a number of studies for large
helicopters, with and without wings and
propulsion fans, using this rotor system.
Two mentioned as economically good are a
50-seater for 300 n.m. stages at 240kt and a
100-seater for 435 n.m. stages at 260kt.
emnrdia 55ft Oin; length, 45ft Oin; height, 12ft Oin; max
2S 15 3001b, overload 25,SOOIb, empty 8.5001b; max

'l50kt; endurance, 2hr on 41S Imp gal fuel.

Jovair Corporation
11920 West Jefferson Boulevard, Culver City,
California
Sedan 4E This tandem-rotor helicopter
is now fully FAA certificated and is in
production, with three machines completed
at the time of writing. It is a four-seater
with an enclosed steel tube fuselage and
tricycle undercarriage, and is powered by
a 235 h.p. Franklin 6A-35O engine. It is
also available as the 4U utility model, or
with a stripped fuselage as the 4A. The last
two models can lift 1,0001b useful load and
the 4A can carry a 80 Imp gal chemical tank.
Rotor dia {both), 23ft Oin; fuselage length, 18ft Oin;
height, 9ft 3in; max weight, 2,4001b; empty, 1,5001b;
max speed, 78kt; cruise, 69kt; max climb, SOOftlmin;
max (xjy/oad range, 220 n.m.

31 This side-by-side two-seater autogyro
has been flying since June 1962. An
increased diameter three-bladed 4E rotor is
spun up by a 180 h.p. Lycoming O-360
installed, with a pusher propeller, between
tail booms on the ends of stub wings which
carry the mainwheel legs of the tricycle
undercarriage. Production is promised
toward the end of this year.
Rotor dia, 27ft Oin; length, 16ft Oin; height, /6ft Oin; max
weight, /,360/b, empty 8101b; max speed, IO9kt; cruise,
%-IO4kt; max climb, l,OO0ftjmin; max pay had range,
260 n.m.

Kaman Aircraft Corporation
Old Windsor Road, Bloomfield, Connecticut
Model 600-3 Huskie Since 1945 Charles
H. Kaman's intermeshing contra-rotating
rotor and servo-flap control have been
distinctive. The present versions are the
HH-43B with 825 h.p. Lycoming T53-L-1B
and the HH-43F with 1,100 h.p. T53-L-11,
in service with the USAF mainly for rescue
duties, where the twin-rotor downwash is
particularly effective in suppressing waves
or clearing flames. An important perfor-
mance feature of the Huskie is a negligible
"dead man's curve." Data are for the
HH-43F.
Rotor dia, 47ft Oin; fuselage length, 25ft 2in; height,
lift tin; max weight, 9,1501b, empty 4.6201b; max speed,
H2kt at 18,000ft; max vertical climb, 640ft/min; hover
ceiling o.g.e. at max weight, 4,000ft; range at max
"eight, 260 n.m.

K 1125 Huskie III This cleaned-up, twin-
turbine civil version of the USAF type,
described in the 1964 Survey, is not at
present being developed for production.

Model K-20 This helicopter breaks with
(he Kaman intermeshing rotor tradition,
although the servo flaps are retained on the
smgle four-bladed rotor. The type was
designed to a US Navy specification for a
-Mgh-performance all-weather helicopter
with a O.lg vibration level throughout the
speed range. The fuselage, which has an
integral tail boom with a tall streamlined

upward extension for the three-bladed tail
rotor, is of good aerodynamic form, with
the single 1,250 h.p. GE T58 free-turbine
neatly cowled on top of the cabin. A
retractable tailwheel undercarriage is fitted.
A crew of two, plus 11 passengers, or four
stretchers, or freight, or equipment up to
4,0001b is carried.

As the UH-2A Seasprite, the aircraft has
been in service with the US Navy since
December 1962 on general utility duties.
The US Army has also bought some (known
as the Tomahawk) for evaluation as a
possible interim armed helicopter. For the
offensive role stub wings are attached to the
bottom of the fuselage and can carry rocket
pods, missiles, or guns. Under a US Army

mental V/STOL tilt-wing transport for the
US Services. Five are on order, and this is
the only US convertiplane project with an
operational evaluation programme. It is
a joint effort with Fairchild-Hiller (design
and construction of flaps, ailerons and the
power transmission) and Ryan (design and
manufacture of wing, tail, rear fuselage,
engine nacelles and mountings). Roll-out,
on schedule, was on June 17 last year; first
conventional flight was September 29; first
hover December 29; and first transition on
January 11 this year. The flight test pro-
gramme provides for a total of 900 hours*
flying.

The Department of Defense tri-Service
specification, under the aegis of the USAF,

Kaman UH-2

Transportation Research Command con-
tract Kaman has modified a UH-2, first
with a 2,5OOlb-thrust GE YJ85 jet pod at
the starboard side of the fuselage (to
investigate the high speed rotor character-
istics to their limit), then with an off-loading
wing as well. Without the wing 190kt was
reached, a limit set by blade stall when tip
Mach numbers of 0.85 to 0.9 were being
reached. A twin-engined version of the
Seasprite for ASW all-weather and night
operation was completed in March. This
is a UH-2 airframe with two T-58 free
turbines mounted externally alongside the
rotor pylon.
Rotor dia, 44ft Oin; length, 36ft 7in; height, 13ft 6in; max
weight. 10.7001b, normal 8,7001b, empty 5,1501b; max
speed, I45kt; cruise, I34kt; vertical climb, l,l70ft/min;
hover ceiling o.g.e., 6,800ft; service ceiling, 17,400ft;
range {10 per cent reserve). 285 n.m., ferry at max
weight, 965 n.m.; endurance {normal), 3.6hr.

Ling-Temco-Vought Inc
(LTV Vought Aeronautics Division)
P.O. Box 5003, Dallas 22, Texas
XC-142A Ling-Temco-Vought is the
prime contractor for the VHR-447 experi-

called for a capacity of 32 equipped troops
or 8,0001b of freight, with a combat radius
of about 200 n.m. and a ferry range of 2,250
n.m. carrying 4,0001b payload.

The XC-142A (which is the largest
V/STOL aircraft that has yet flown) has a
typical transport box fuselage, with rear
loading ramp, on a stubby retractable under-
carriage. A large, typical slow-flying,
cruciform tail surface is supplemented by
a horizontal tail-balance airscrew. The 8.6
aspect ratio, moderately tapered wing tilts
100" to give backward movement, or hover-
ing capability in a tailwind. Four 2,850
s.h.p. GE T64-6 turboprops drive through
a cross-shaft four 15ft 7in diameter light-
weight glass-fibre Hamilton Standard
airscrews, which cover the whole wing with
slipstream.

During VTOL flight, roll control is
provided by differential pitch, yaw by the
ailerons in the slipstream, and pitch by the
tail airscrew. A mixing linkage varies these
controls during transition until conventional
aeroplane control is used in level flight.

Continued overleaf
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Leading-edge slats outboard of each engine
are used to correct the asymmetry of the
slipstream to prevent stall • at the critical
transition point.
Span 67ft 6ln; length, 58ft lin; htight, 26ft I'm; wing
area, 534.S sq ft; max weight, VTOL 37,4751b, STOL
44,5001b, empty 22,5951b: max speed (20,000ft), 374kt;
cruise at sea level 250kt, at 20,000ft 220kt: sea level
climb, 6,8O0ft/m/n; service ceiling, 25,000ft, hover
ceiling 6,000ft; combat radius. VTOL 200 n.m., STOL
{400ft to 50ft), 410 n.m.; ferry range, (680ft take-off
run), 3,300 n.m.

Adam II There is no further news of this
LTV private venture project since it was
described and illustrated in the 1964 Survey.

Lockheed Aircraft Corporation
Burbank, California
XV-4A (Model 330 Hummingbird) Two
of these aircraft were made by Lockheed-
Georgia under a US Army contract as the
XV-4A. The XV-4A looks like a conven-
tional jet aeroplane with two close-coupled
nacelles and very small wings. The first
tethered hover was made in 1962 and the
first transition on February 11, 1963. One
aircraft crashed on June 10, 1964, killing
the pilot, while the second was being pre-
pared for full-scale tunnel tests at the NASA
Ames Research Center. The present status
of the programme is uncertain, though there
is a proposal to use the remaining airframe
as a test-bed for a General Electric direct
jet-lift system. The aircraft was described
and illustrated in the 1964 Survev.

CL-595 Aerogyro Three prototypes of
this inherently stable rigid-rotor helicopter
have been built, as the XH-51A, for a joint
US Army/Navy high-speed research pro-
gramme by Lockheed-California. The rotor
system consists of three blades rigidly
attached to the rotor head, with freedom
about the feathering axis only, together with
balance weights, a gyro and spring dashpot
interposed between the pilot's controls and
the rotor. The Lockheed high-energy rigid-
rotor system is inherently stable and has a
low vibration level. A reduction of 50 per
cent in rotor parts and 27 per cent in
maintenance (under Service trials) is claimed
The aircraft itself has been made aero-
dynamically clean, even the skid under-
carriage being retractable, to see how fast
it can fly with a 500 s.h.p. United Aircraft
of Canada PT6 (T74) free turbine.

Flush riveting and general sealing has
been used throughout to reduce drag, and
the rotor is set 6° forward of the vertical to
improve fuselage airflow in flight—overall
drag is equivalent to a 5 sq ft flat plate. One
XH-51A has been fitted with a 17ft-span
stub wing and a pod with a 2,6001b thrust
J60 turbojet. The resultant off-loading of
the rotor and thrust increase enabled it to
reach 210kt in November 1964.

The standard aircraft has been operated
from a destroyer platform. Two civil
prototypes, Model 286, are being built as
market research demonstrators. In appear-
ance the 286 is almost identical with the
XH-51 A, but is a five-seater and has a four-
bladed rotor. It weighs 2,8301b empty and
has a maximum weight of 4,7001b. Its speed
is given as 152kt.
Rotor d/o, 35ft Oin; length, 31ft lOin; height, 8ft 3in;
max weight, 4,0001b, empty 2,6401b; payload. 6001b,
fuel 5301b: max speed, I75kt; hover ceiling. 10,000ft:
range, 300 n.m.

Metroplane A project for a large high-
speed compound helicopter transport has
been illustrated. It would have a large
airliner-type fuselage, a single rotor with
engines in the roof, a fairly large wing and
large tail fins with two control/propulsion
rotors. A speed of 325kt and ranges of 430
n.m. VTOL and 1,000 n.m. STOL have been
quoted.

Nagler Vertigyro Company Inc
49 West 47th Street, New York City, NY
VG-1 Bruno Nagler, the Austrian rotary
wing experimenter, has obtained backing in
America and for flight-testing his latest
ideas for an auxiliary-powered autogyro he
is employing an aircraft comprising a Piper
Colt fuselage with a Sud-Aviation Djinn
rotor driven by compressed air from an
AiResearch gas generator. This test-bed, in
addition to making vertical take-offs to
nearly 150ft before transition, can fly at
65kt as a jet-driven helicopter, at 80kt as
an autogyro and at 95kt using both power
units.

A definitive model, the VG-2, is in an
advanced design stage. This is a two-seater
with an egg-shaped nacelle, tail booms and
an inverted butterfly tail. A 230 h.p.
Franklin pusher engine is intended for
propulsion, with a BMW turbine to supply
the rotor air; alternatively the main engine
can drive an air compressor. A cruising
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need of 130kt is estimated, with a hover
oiling, o.g.e., of 5,000ft and a range of 215
n m An empty weight of 1,0401b and a
loaded weight of 1,6301b are quoted.

Omega Aircraft Corporation
Old Liverpool Road, Syracuse, New York

Following research into the market for a
new light piston-engined helicopter, the
parent company, Allied Aero Industries
Inc, has suspended development for the time
being. The Omega BS12-D1 was described
and illustrated in the 1964 Survey.

Piasecki Aircraft Corporation
Island Road, International Airport, Philadelphia
42, Pennsylvania
PiAC 16H-I Pathfinder The private-
venture prototype of this compound heli-
copter flew partially stripped in February
1962 and was airborne in its definitive form
by the autumn. In May 1964 the US Army,
with USN co-operation, gave PiAC a con-
tract for developing it to reach 200kt by
fitting a 1,250 s.h.p. T58 free turbine and
adding a nose fairing. In this configuration
it will be called the 16H-IA.

The Pathfinder has a well-streamlined
aeroplane-style fuselage with a five-seater
cabin. A three-bladed rotor with a faired
hub is mounted on a streamlined pylon, aft
of which is a 500 s.h.p. UAC PT6B-2 tur-
bine. A small tapered low wing, with flaps,
is fitted. To the rear of the fuselage are
attached cruciform fins supporting an
annulus in which is a propeller, aft of
which are four rudder surfaces. A tailwheel
undercarriage is fitted, with lever-action
mainwheels retracting into the fuselage. The
rotor blades and the main planes fold—the
latter upward. In operation the Pathfinder
takes off as a helicopter, the propeller and
rudders providing anti-torque control.
Acceleration is achieved by directing power
from the rotor into the propeller and, as
speed increases, the wings take a greater
share of the lift.
Rotor dia, 41ft 0'm; fuselage length, 25ft Oin; height, 10ft
Bin; max weight, 5,7001b (for ground run of 650ft to
50ft), empty, 2,6/0lb; max speed, IS4kt; cruise, I49kt;
max climb, 2,500ft/min; hover ceiling i.g.e., llJOOft.
o?.e., 6,200ft; range (/,9.50/b pay toad, 10 per cent
reserve), 530 njn.; with max fuel (10 per cent reserve),
1,360 n.m.

Model 59 This was the pioneer shrouded-
airscrew VTOL vehicle which the US Army
bought for experiments in rough duty over
difficult terrain before the advent of the
ACV. It was described in our 1964 Survey.

Ryan Aeronautical Company

Lindbergh Field, San Diego, California

XV-5A The two prototypes of this US
Army Transportation Research Command
sponsored wing lift-fan experimental
V/STOL jet aircraft, designed and built
under contract to General Electric, were
delivered to Edwards AFB and the NASA
Ames Research Center by Ryan in Febru-
ary and March 1964. Before the first free
flights the aerodynamic behaviour was
checked in the 40ft by 80ft wind tunnel.
After flight testing with conventional take-
offs and landings, the first VTOL fan-lift
trials were made on July 16. Transition was
in October, contractor's trials—including
flight up to 450kt—were completed by
December 31 and both aircraft were offici-
ally accepted on January 28. On April 27

one crashed during a joint demonstration,
killing the pilot.

A two-seater, the XV-5A has a conven-
tional wing and tail with control surfaces
and flaps, plus multi-blade fans let into the
wing and the fuselage nose. In the fuselage
top deck are two 2,6601b-thrust J85-GE-5
turbojets which normally exhaust under the
tail. For vertical flight the efflux is deflected
into two bifurcated ducts which feed into
volutes that impel the tip-bucket drives of
the wing fans. The delivery is cross coupled
so that the port engine delivers to the for-
ward volute of both fans, while the star-
board engine feeds the rear volutes.
Similarly, each supplies the nose fan through
separate ducting. In this way an engine
failure cannot have an asymmetric effect
and the duct capacities are always matched
to the deliveries. These fans are estimated

Three Lockheed types: I to r, XH-5IN, XH-5IA and compound version

Vertigyn VG-I (Howard Levy photo) Above and below, Ryan XV-5A in contrasting flight modes
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Sikorsky S-6IR (USAF CH-C3)

to augment the jet thrust by nearly 300 per
cent and therefore to offer relatively
economical lift. In addition to doors over
the fan openings there are deflector vanes to
assist control and transition. The nose fan,
taking about 10 per cent of the efflux, has a
maximum lift of 1,7501b and its thrust gives
pitch control while the wing fans and their
louvres are adjusted to give roll and yaw,
all being controlled by the stick and the
rudder pedals. An additional control is a
"lift-stick"—like a collective-pitch lever
and having a twist-grip throttle—to raise
and lower the aircraft during VTOL.

Spon, 29ft Win; main fan dia, 5ft 3in; length, 44ft 6in;
height, 14ft 9in; wing area, 260 sq ft; max weight, VTOL
12.3001b, conventional take-off 13,6001b, empty 7,5401b;
max speed, 475kt; cruise, 300kt; transition speed, IO5kt;
stall, flaps down, 83kt; max climb, 8,000ftlmin; service
ceiling, 40,000ft; STOL take-off to 50ft, 1,000ft, con-
ventional 2,000ft; range, 3,5001b internal fuel, 870 n.m

Above, Sikorsky S-6IF (USN
SH-3A)

Sikorsky S-65A {US Marine
Corps CH-S3A) ^
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Sikorsky Aircraft Division of United Air-
craft Corporation
Stratford, Connecticut
£.58 Few pioneer constructors nave
maintained so pronounced a leadership as
has Sikorsky Aircraft—ever since Igor
Sikorsky made his historic controlled heli-
copter flights a quarter of a century ago. In
this period the company has built 4,400
helicopters, mainly in the larger sizes; and
its best seller has been the S-58, with 1,762
examples by April this year. It is the Navy
SH-34J Seabat; the Army CH-34A/C
Choctaw; and the Marine UH-34D, with
1.525 h.p. Wright R-1820 piston engine.
Rotor dia, 56ft Oin; fuselage length, 46ft Tin; height,
15ft Ilin; max weight, I3,000lb, empty, 7,9OOIb; max
soeed IO6kt; cruise, 84kt; max climb, I.IOOft/min;
timer ceiling o.g.e., 2,400ft; service ceiling, 9,S00ft; max
range, 215 n.m.

S-61A/B The USN ordered this heli-
copter for anti-submarine hunter/killer
duties in September 1957 and it was in
service by the end of 1961 as the HSS-2,
now the SH-31 Sea King. An amphibious
hull (with side floats) and twin turbine
power were new features now almost
universal in the larger helicopters. It was
also the first in production with a five-
bladed main rotor. The anti-submarine

RH-3A This is a new MCM (mine
countermeasures) version of the SH-3A. It
has two cargo doors and special towing
equipment. First of a trial batch of eight
will be delivered this month.

S-61L/N The obvious commercial trans-
port possibilities of the S-61 formula were
realized in the S-61L, which flew in Decem-
ber 1960, received its civil C of A in Novem-
ber 1961, and was quickly ordered by Los
Angeles Airways and Nitto Airways. The
S-61N has a sealed hull and floats for
amphibious operation. It has been bought
by Pakistan International Airlines, BEA,
San Francisco-Oakland Airlines, Gron-
landsfly, Okanagan Helicopters and Ansett-
ANA. Both versions have a crew of two
pilots plus a cabin attendant and 26 or 28
seats. A toilet and galley are available and
there is about 150 cu ft of baggage space.
The following data are for the S-61N with
1,250 s.h.p. GE CT-58-110-1 engines, but
this summer the 1,400 s.h.p. GE CT-58-140
should be operating.
Rotor dia, 62ft Oin; fuselage length, 59ft 4in; height,
18ft Sin; max weight, 19,0001b, empty /2,050/b; max
speed, /3Qkt; cruise, I22kt; max climb, l,300ft/min;
hover ceiling i.g.e., 6,200ft; service ceiling, 11,500ft;
range, 250 n.m.

Helicopters Inc, then to the Indian Air
Force, the Thailand Police, Okanagan,
Nitto, Fuji, Nakenihon and Nishinchon
airlines in Japan, San Francisco and Oak-
land Helicopter Airlines, World Wide
Helicopters, the Humble Oil and Refining
Company and the Canadian DOT. Com-
mercially, the S-62 is amphibious and
carries two pilots and eleven passengers. A
developed version, the HH-52A, was
ordered by the US Coast Guard, delivery
starting in January 1963. Data are for this
model with the 1,250 s.h.p. GE T-58-8 free
turbine:—
Rotor dia, 53ft Oin; fuselage length, 44ft 7in; height,
/4ft 2in; max weight, 8,300/b, normal 8,/00'b, empty
5,0851b; max speed, 95kt; cruise, 85kt; max climb,
1,08Oftjmin, vertical lOOftfrnin; hover ceiling o.g.e.,
1,700ft; service ceiling, ll,200ft; range, 400 n.m.

S-64A Skycrane This flying crane is
being developed in association with the
West Germans, two prototypes being on
intensive flying trials in that country. Six
have been delivered to the US Army
(designation YCH-54A) to investigate the
need for operation of heavy crane heli-
copters on the battlefield. The aircraft is
distinctive, with its six-bladed rotor, driver's
cab, spinal fuselage and straddle main legs.

Sikorsky S-64A Skycrane (US
Army YCH-54A)

version is in service with the RCN as the
CHSS-2, with the USAF as the utility
transport CH-3B, and with the US Army
and Marine Corps as the VH-3A "top
brass" transport. It was a USN SH-3A
which made the first non-stop helicopter
crossing of the USA on March 9, a distance
of 2,116 st miles at an average speed of
126kt, to establish a helicopter distance
record. Data given here are for the SH-3A
with 1,250 s.h.p. GE T58-8 free turbines—
from January 1966 the 1,400 s.h.p. T58-10
will be fitted and it becomes the SH-3D.
Rotor dio, 62ft Oin; fuselage length, 54ft 9in; height,
" f t Win; max weight, 19,1001b, empty 11,4201b; max
speed, I4lkt; cruise, /26kt; max climb, /,690ft/min;
nover ceiling o.g.e., 6,700ft; max range, 470 n.m.

S-61F A two-year programme is pro-
ceeding under an Army/Navy contract to
develop the SH-3A to speeds of over 200kt,
or even to 250kt. The aircraft is to be
fitted with a 32ft-span shoulder wing,
having flap/ailerons, a tailplane with ele-
vators, a rudder on the tail rotor pylon, and
two J60 turbojets in pods on sponsons.

S-61R This is the USAF CH-3C, which
flew in June 1963 and was delivered to an
operational squadron and received its FAA
Type C of A in December of that year. It
is now in service with six major USAF
commands. The hull and tail boom have
been considerably altered to accommodate
a rear loading ramp, and large sponsons
have replaced the side floats. To meet
greater load variation a larger trim plane is
fitted, and the retractable undercarriage
now has a nosewheel instead of a tailwheel.
There is a 2,0001b-capacity internal cargo
winch.
Rotor dia, 61ft Oin; fuselage length, 57ft J in; height, 18ft
I in; max weight, 22,000/b, normal /9,5001b, empty
(1,9331b; max speed, /43kt ; cruise, /23kt; max climb,
/,480ft/inin; hover ceiling i.g.e., 4,600ft; service ceiling,
11,700ft; range {10 per cent reserve), 435 n.m.

S-62A/B This was the first production
Sikorsky turbine-powered helicopter and
flew in May 1958 with S-55 rotor and trans-
mission components; later, in the B model,
a cropped S-58 main rotor was substituted.
The S-62A was first sold to Petroleum

The engines are two 4,050 s.h.p. Pratt &
Whitney free-turbines, mounted ahead of
the rotor pylon. Any kind of payload up to
a maximum weight of 20,0001b can be
slung beneath the fuselage. A FAA civil
certification programme has been started.
Rotor dia, 72ft Oin; fuselage length, 70ft 3 in; height, /8ft
7in: max weight, 38,0001b, empty 17,2401b; max speed,
/08kt ; cruise, 96kt; max climb, /,400ft/min, vertical
BOOftjmin; service ceiling, 10,500ft; max range, 150 n.m.

CH-53A (S-65A) This heavy assault
transport was ordered by the USN for
the Marine Corps in August 1962. The
hull is similar to that of the S-61R,
being fully seaworthy and with a rear land-
ing ramp. Long narrow sponsons are fitted
along the sides of the hull. The two 2,850
s.h.p. GE T-64-6 engines are mounted in
nacelles alongside the large rotor pylon
superstructure. Four-bladed main and tail
rotors are fitted. The main- and tail-rotor
folding system is automatic and takes only
one minute to operate. The tricycle under-
carriage is low-set and fitted with twin
wheels on each leg. A crew of three with 38



792 FLIGHT International, 20 May I96S

V T O L A I R C R A F T 1 9 6 5 . . .

Mil Mi-4 in Finnish Air Force service :

troops or some 10,0001b of guns and trucks
can be uplifted. The prototype flew last
November and by mid-January was stated
to have reached 170kt and taken off at
35,0001b.

A civil version, the S-65, is projected,
which would carry 67 people in a 72ft-long
cabin 9ft wide. Powered by GE T-64-S4
engines with 3,400 s.h.p. take-off rating and
3,225 s.h.p. max continuous rating, the
S-65 would weigh 48,0001b and carry a pay-
load of 13,0001b at 165kt over 220 n.m.
Rotor dia, 72ft Oin; fuselage length, 67ft 3in; height, 16ft
Tin; max weight, 33,4851b, empty 20,9501b; max speed,
nOkt; cruise, ISOkt; max climb, l,800ftlmin: hover
ceiling o.g.e., 7,200ft; service ceiling, 16,700ft; range,
250 n.m.

S-66 In March Sikorsky said that this
aircraft was one of two left in a design
competition for a US Army AAFSS
(Advanced Aerial Fire Support System), to
be submitted by August 11. It is a complex
weapon system, the airframe of which is a
compound helicopter with auxiliary thrust
and a flexible rotor system to provide a
stable firing platform.

Skyway Engineering Co Inc
251 Second Street SW, Carmel, Indiana
AC-35 No further information is avail-
able to add to that given in the 1964 Survey.

U S S R

NOTE: The Soviet Embassy has expressed
itself unable to provide any immediate in-
formation, or a check, on the details given
in our 1964 Survey. These are repeated
below, with amendments from our own
knowledge. NATO code names are given in
addition to the Russian designations.

Nikolai I. Kamov
Ka-18 ("Hog") A four-seater utility
helicopter developed from the same de-
signer's Ka-15 two-seater and, like it, built
in quantity. A well-formed fuselage carries
a twin-fin tail and four-wheel undercarriage.
Three-bladed co-axial rotors are driven by a
275 h.p. Ivchenko AI-14V radial engine.
De-icing is standard and all-weather and
night-flying equipment can be fitted.

Ka-20 ("Harp") Similar in layout to the
Ka-18, this rather larger helicopter is
powered by two small turbines mounted on
the roof ahead of the rotor mast and has a
triple-fin tail. Fuselage length and rotor
diameter are approximately 30ft and 33ft
respectively. The Ka-20 was first seen at
the 1961 Soviet Aviation Day fly-past with
two air-to-surface missiles on outriggers, a
radome and, apparently, two fixed bow
guns.

Ka-22 Vintokryl ("Hoop") This large
twin-turboprop compound helicopter es-
tablished a formidable set of class records
in 1961: 356.3km/hr (193kt) over 15/25km;
15,000kg (33,0701b) payload to 2,558m
(8,490ft), at the same time beating the
figures for l,0O0/2,OOO/5,OOO/lO,OO0kg; and
2,000m (6,560ft) with a payload of 16,485kg
(36,3451b).

The aircraft is essentially an aeroplane
with a long squarish fuselage, having a
raised cockpit, a relatively small wing of
about 90ft span and a simple tail unit.
Conventional control surfaces and flaps are
fitted. The undercarriage is a fixed tricycle
type. At the tips of the wings are mounted
two 5,600 h.p. TB-2 turboprops apparently
driving four-bladed rotors and four-bladed
airscrews. Intakes above the spinners sug-
gest that the rotors may, in fact, be driven
by their own turbines. From the size of the
wing it seems likely that after take-off and
acceleration the Vintokryl ("screw wing")
cruises in autorotation.

Ka-26 In January last year Kamov said
he had designed a new agricultural heli-
copter, a prototype of which should fly this
year. In layout it is not unlike the Kaman
Huskie, with a box fuselage and large tail
surfaces carried by two tail booms. Three-
bladed co-axial rotors are used, driven by
two 325 h.p. Izotov gas turbines mounted in
nacelles at the tips of an abreviated stub
wing. A fixed tricycle undercarriage, with
main legs under the engine nacelles, allows
a large removable container to be mounted
under the e.g. A chemical payload of
1,5001b is claimed.

Mikhail L. Mil

Moskvich ("Hare") The latest in the
series of helicopters originating from the
Mi-1 of 1950. While the original form is
maintained, there are numerous refine-
ments, including the fitting of metal rotor
blades and powered controls. A four-
seater, the Moskvich is powered by a 575
h.p. AI-26V seven-cylinder radial. In May
1963 a distance record of 1,200km (648
n.m.) in closed circuit was flown in 8.5hr.
Rotor dia, 46ft; fuselage length, 40ft; htight, lift; max
weight, 4,9601b, empty 3,9251b; max speed, HOkt;
cruise, 75kt; haver ceiling o.g.e., 6,560ft; range, 190-320
n.m.

V-2 (Mi-2) An enlarged version of the
Mi-1 announced in 1961 and in service with
Aeroflot. The mounting of the two 400 h.p.
GTD-350 shaft turbines on top of the roof
allows space for an eight-seat cabin. In
May 1963 this helicopter established a class
speed record of 253.8km/hr (137kt) over a
100km closed circuit at a take-off weight of
5,7401b.

Mi-4 ('•Hound") This is the "S-58" of
the family of Mil and is widely used, having

been exported to Austria, Belgium, Cuba
India, Italy, Switzerland, the UAR and the
Yemen. In April 1956 a Mi-4 established a
class record by lifting 2,000kg (4,4001b) to
6,018m (19,750ft). The four-bladed rotor is
driven by a 1,700 h.p. ASh-82V 14-cylinder
radial.
Rotor dia, 69ft; fuselage length. 55ft, height, (7ft- m o .
weight, 16,7501b, normal 15,8701b, empty 13,2201b'- max
speed (5,000ft), Il3kt; cruise, 86kt; service ceil™/
16,000ft; range (II passengers plus 2201b baggage) / f i
n.m.; with eight passengers plus 2201b, 215 n.m

Mi-6 ("Hook") Dating from 1957, this
is still the largest helicopter in the world. It
is of good streamline shape, with its two
5,700 s.h.p. Soloviev TB-2BM turbines
mounted on top of the fuselage ahead of the
six-bladed rotor, and a small tapered high
wing. It is understood that 35 are being, or
have been, built. Several load and speed
class records are held, notably 20,117kg
(44,3501b) payload to 2,000m (6,560ft);
5,000kg (11,0001b) at 284,354km/hr (153kt)
on a 1,000km closed circuit; and 5,000kg to
5,584m (18,320ft). In September 1964 a
Mi-6 covered a 100km closed circuit at
340km/hr (183kt). There are rear loading
doors and the cabin can hold 75 to 120
passengers.
Rotor dia, 115ft; max weight, 86,0001b, empty 41,0001b;
max speed, I75kt aW>rox; cruise I45kt; range, 270 n.m.

V-8 (Mi-8 "Hip") This aircraft, which
entered service with Aeroflot last year, is
said to have the same overall dimensions as
the Mi-4, but there the resemblance ends.
The fuselage is larger and of better aero-
dynamic shape with two Izotov Type V
1,400 s.h.p. shaft turbines on the roof ahead
of the four-bladed rotor (the prototype had
a single 2,700 s.h.p. Soloviev engine). There
are a tricycle fixed undercarriage and
external cylindrical fuel tanks. The cabin
seats 24, or 14 stretchers, the payload being
of the order of 6,0001b. In April 1964 the
V-2 set up two Class El records—
201.834km/hr (109kt) for the 2,000km
closed circuit and a closed-circuit distance
record of 2,465.736km (1,330 n.m.).

V-10 (Mi-10 "Harke") This is a crane
version of the Mi-6 and has the original
engine and rotor installation, but the fuse-
lage is comparatively shallow and is
mounted on a tall straddle undercarriage
with four pairs of wheels. Unlike most
cranes, this one has a long passenger cabin
with a dozen windows on each side. As in
the Mi-6 and V-8, cylindrical droppable
fuel tanks can be slung on each side of the
fuselage. There are no winglets. In October
1961 the V-10 lifted a 15,103kg (33,300lb)
payload to 2,326m (7,630ft).

Yak-24 Brief details of this tandem-
rotor heavy transport helicopter were given
in our 1964 Survey.
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PERFORMANCE
PAYLOAD
PROFITS

with Bristol Aerojet Pressure Vessels
As every aircraft operator and constructor knows, less
weight means better performance, bigger payload, bigger
profits. Bristol Aerojet pressure vessels save at least 5 lb
per 500 cu in and as much as 50%—when compared to
forged vessels. On one vessel of 1,000-cu-in capacity, this
means an annual return of £385 on a civil airliner with
average utilisation.

Bristol Aerojet pressure vessels have been specially de-
signed to operate with great reliability at high stress
levels. Made of chrome molybdenum steel, heat treated to

a minimum ultimate tensile strength of 80 tons per sq in,
these vessels have been approved for service under ARB
conditions.

Bristol Aerojet pressure vessels range from 10 to 2,000-
cu-in capacity and are produced in a number of shapes to
conform to special applications. They have been ordered
by the leading UK airframe and weapon constructors, and
also the main auxiliary equipment manufacturers, for they
pack more energy into less space for less weight than any
other type of gas storage vessel.

BRISTOL AEROJET
For further information, please write to:
P. W. LAWSON, CIVIL SALES MANAGER,
BRISTOL AEROJET LIMITED,
BANWELL, WESTON-SUPER-MARE, ENGLAND.
TELEPHONE: BANWELL 25O.
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HAWKER

V/STOL
Hawker Siddeley Aviation, 32 Duke Street, St. James's, London S.W.1. The largest aviation company
in Europe. Other Hawker Siddeley companies supply missiles, rockets, aerospace equipment,
electronics, electrical power generation and distribution, locomotives, marine and industrial diesel
engines, gyros and platforms for sea, land and air navigation, light alloys, agricultural eq;;ir-nent,
tankers and refuellers, and other genera! engineering products.
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PROVEN IN ACTION

Royal Navy 'Wessex- takes off from a forward landing site in Malaysian North Borneo after flying in an Army patrol. (Crown copyright/

the Westland 'Wessex'
'Wessex' transport helicopters of the
Royal Navy have achieved an outstanding
operational record in recent anti-terrorist
campaigns in the Aden Protectorate and
Malaysian North Borneo.

In Borneo, one squadron alone has
already completed 10,000 operational
flying hours, transporting over 50,000
troops and 6,000,000 Ib. (2,720,000 kg.)
of stores and evacuating more than 500
military casualties and civilian patients
from forward areas, 40 of them at night.
Never once hasthe squadron been unable
to meet an operational commitment,
either in daytime or at night.
The well-tried Wessex, which is powered
by a single Rolls Royce 'Gazelle' free
turbine, is also in front-line service with
both the Royal Navy and Royal Australian

Navy on anti-submarine duties. Highly-
developed radar and flight control
systems make it one of the most advanced
anti-submarine helicopters available.
A more powerful, twin-turbine 'Wessex'
variant is already in squadron service with
the Royal Navy and Royal Air Force, and
has also been ordered for the Air Forces
of Iraq and Ghana. Powered by coupled
1350 s.h.p. Bristol Siddeley 'Gnome'free
turbines, it features excellent 'hot-high'
performance and impressive 'engine-out'
safety. ;

Their versatility and dependability proven
under a variety of operational conditions,
the single and twin-engined 'Wessex'
variants-designated respectively'Wessex
30 Series' and 'Wessex 50 Series'-offer
operational capabilities second to none.

WESTLAND the great name in HELICOPTERS
WESTLAND AIRCRAFT LIMITED YEOVIL SOMERSET
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Letters
Letters for these columns are welcomed, though "Flight Inter-
national" does not necessarily endorse the views expressed.
Name and address should be given, not necessarily for publication
in full. Brief letters will have a better chance of early publication-

HS.681 and C-13OE

SIR,—In your issue of February 25 you were good enough to
publish a letter from myself, on behalf of Short Brothers and
Harland Ltd, concerning the comparative merits of the
Belfast aircraft in its tactical form and the Lockheed C-130E,
for meeting the RAF's medium-range transport requirement.

This makes it incumbent on me to challenge the statement
in the final paragraph of the article on the C-130E Hercules
contained in Flight of May 6, to the effect that the C-130E is
probably the best replacement available for the cancelled
HS.681.

It is beyond dispute that the Hercules is a well proven
transport aircraft which has done an excellent job over the
years. Without detailing once again the point-by-point
comparisons, it is also clear that the tactical-version Belfast
will do the job required by the RAF equally well, with the
bonus of a larger payload and cargo compartment.

In these circumstances the availability of a British aircraft
providing all the advantages of commonality with its strategic
version about to enter service with the RAF should have
proved the deciding factor, in spite of the extra cost of £
sterling against dollars, aircraft for aircraft.

Towards the beginning of his article Mr Lambert states:
"Despite the fact that Hercules for the RAF were discussed
in detail several years ago, the recent decision to buy seems
to have been taken on a package-deal basis with little con-
sideration at the outset of the possibilities of improvement."
Here he has hit the nail on the head. Package deals have an
unfortunate tendency to include one or two disadvantageous
features for the purchaser, and in this case the British aircraft
industry has suffered the direct consequences.

London Wl G. L. FITZGERALD,
Brigadier (retd)

JATO DC-4
SIR,—I have recently re-read the article on Braniff Inter-
national Airways in your issue of April 22. The statement
that a Braniff DC-4 was used for the certification of JATO
to boost take-off from La Paz reminds me that I have heard
it said that the particular aircraft used was none other than
our own G-ANYB.

This aircraft was brought to the UK a number of years
ago by the then Air Charter Ltd. It subsequently became the
prototype Carvair, and still operates regularly on British
United Air Ferries car ferry services based at Southend. Its
Douglas serial number is 10528.

Perhaps some of your correspondents who are aircraft
history sleuths can say whether or not this particular aircraft
was in fact used for Braniff's JATO experiments way back
in the 1940s. If so, what tales of its long and varied career
this airframe could tell if it could speak!

Westcliff-on-Sea, D. W. OWEN,
Essex Captain, BUA

Plane Language
SIR,—I was sorry to see Roger Bacon, with whom I so
frequently find myself in agreement, condemning Mr Roy
Jenkins' use of the word "planes."

We British have come to practice a most regrettable form
of snobbism in our use and spelling of words, regardless of
whether they convey our precise meaning, and of the fact that
clarity is the foremost requirement of language. We must
call serviettes "napkins," and we are shocked when our
American cousins write "rite" or "program."

Slang should always be avoided in writing, but there is no
justification for dubbing "planes" as slang. In fact the
Oxford Dictionary (page 1515) gives the origin of "plane"
in the aeronautical sense as dating (a) from 1891 and (b) from
1915.

While I hold no brief for Mr Roy Jenkins or his policies, I
cannot see why he should not go on calling aeroplanes
"planes" to his heart's content. Indeed it was no less an
authority than Roger Bacon who invented the Ministry of
Planes; and there can be no doubt that he is one of the right
sort of people.

Guernsey, C.I. JOHN GR1ERSON

SIR,—Roger Bacon's distaste at Mr Roy Jenkins' use of the
word "plane" reminds me of the occasion of the opening of
the Science Museum's new aeronautical gallery. There the
then Minister of Education consistently referred to
"AIRIOPLANES."

London W14 PATRICIA STROUD

BO AC'S New Livery

SIR,—I could not disagree more strongly with Fit Lt P. G.
de Bourcier's views (April 29) on the Super VC10 livery.
Such strikingly simple lines well suit the graceful form of the
Super VC10, and represent the only style that can make an
impact on the image-conscious American market.

BOAC should be congratulated on discarding British
conservatism and producing a reaUy individual colour
scheme.

Edinburgh 1 M. D. BURNS

Nomination
SIR,—Should Master Keith Evans of Manchester ("TSR.2
Echoes," Letters, May 6) ever choose to stand for Parliament,
he is assured of my vote.

If his letter does not constitute a direct hit on Mr Harold
Wilson's conscience, then nothing ever will, coming as it does
from a fifteen-year-old boy.

Nottingham J. FISH

Polish Squadron's Aircraft Maintenance
SIR,—A book was published recently in German, under the
title Geschichte eines Jagdgeschwaders, chiefly concerning the
26th Fighter Unit of the German Luftwaffe. It included the
memoirs of a few British fighter pilots. One of them,
Fit Lt Colin Hodgkinson, in a remark about the Polish
fighter squadon stationed at the time in Coltishall, said in
effect that on being transferred from Biggin Hill to Coltishall
in 1943 he was shocked to find a heap of aircraft in an
appalling state. He wondered how it was possible to bring
them to such a condition. He stopped "wondering" how-
ever, when he learnt that they had previously belonged to a
Polish squadron.

The Polish aviation weekly Skrzydlata Polska (Polish
Wings), edited by the Polish Aero-Club, printed in its April 4,
1965, issue a letter "Fair Play under Censor." In it a reader
strongly condemned the opinion expressed by Fit Lt
Hodgkinson, and called on Polish fighter pilots who fought
in Britain to reply.

As a one-time leader of a Polish squadron in Britain, and
Concluded at foot of page 802

DIARY
May 21-23 Ulster Flying Club: International rally, Newtownards.
May 22 USAF: Armed Forces Day flying displays, Lakenheath and

Bentwaters, Suffolk.
May 22-23 Blackbushe Aero Club: Fly-in and rally, Blackbushe.
May 22-23 German Air Travel Club: Invitation international pilots'

weekend, Rothenburg.
May 22-23 Palermo Aero Club: Air rally, Palermo, Italy.
May 22-23 Quiberon Air Club: Tenth free air touring rally, Quiberon.
May 22-23 Waveney Flying Group: Rally, Seething.
May 25 Northampton College of Advanced Technology and RAeS

Graduates' and Students' Section: "The Surface of the Moon,"
by Prof R. O. Kaph. St John St. London ECI, 1.30 p.m.

May 2& British Interplanetary Society: One-day symposium, "Launching
Facilities for Space Vehicles." 4 Hamilton Place, London W l .
10 a.m.

May 28-30 Royal Aero Club: Isle of Man competitive international rally
and the Manx Air Derby, Jurby.

May 29- British Gliding Association: FAI World gliding championships,
June 13 South Cerney.

May 29-30 Aero Club of the Grand Duchy of Luxembourg: 4ch inter-
national Moielle wine rally, Luxembourg.

May 29-30 Bari Aero Club: 5th "City of Ban" international rally and
competition, Bari, Italy.

May 29-30 "Wings of Macon" international rally, Macon.
May 30 Elstree Flying Club: Tea patrol, Elstree.
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NEW SOVIET

MISSILES

ON PARADE

At least four of the Soviet missiles displayed in Moscow
during the Victory Day parade on May 9 were on public view
for the first time. They included two ICBMs similar in
appearance to the American Minuteman and Polaris
respectively, and a large liquid-fuelled ICBM stated to be
similar to the launch vehicles used to orbit Vostok and
Voskhod spacecraft. The pictures on these pages were taken
as the missiles passed through Red Square; notes on design
characteristics are given in the numbered captions.

A new tactical missile appeared (1) in the
parade completely enclosed within an
environmental container. The carrier
vehicle appeared to be based on the chassis
of a T-10 tank with two additional road
wheels. Length of the container appeared
to be about 45ft and its external diameter
about 7ft.

The liquid-propellant ICBM (2 and 3)
is the largest missile yet shown publicly by

•
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the Soviet Union. The Tass news agency,
describing these missiles, stated: "Their
range of flight is unlimited and the might
of their nuclear warheads is fantastic. The
rockets of this class can find their targets
literally from any direction, which makes
them practically invincible to anti-rocket
defences."

This type of ICBM apparently has an
overall length of about 120ft and a body
diameter of 10ft. The power unit reportedly
consists of four K-102 engines giving a
take-off thrust of 300,0001b each. With a
warhead such as that shown in the Moscow
parade it could well carry a nuclear bomb
with a yield of up to ten megatons.

A new type of anti-tank missile (4) was
carried in groups of six aboard BRDM
amphibious reconnaissance cars. Normally,
while the carrier vehicle is on the move,
these missiles would be stowed internally,
giving some protection against small arms
fire. In the parade they were in the raised
position. This type of missile appears to
be about 4ft long and to be developed from
the anti-tank missile carrying the NATO
codename Snapper.

The submarine-launched missile (5) is a
two-stage, solid-propellant vehicle which

was first seen in last November's Moscow
parade. It is stated to be capable of under-
water launching, and appears to have an
overall length of 35ft and a body diameter
of 5ft 6in.

The solid-propellant missile (6) has three
stages and closely resembles Minuteman.
"These giants are simple and reliable in
design," Tass declared, "and their control

is fully automated. They can be launched
at the shortest notice both from under-
ground and other launching installations."

The dimensions of this missile are approxi-
mately as follows: first stage, length 23ft
and diameter 6ft 6in; second stage, length
15ft and diameter 5ft; third stage, length
19ft and diameter 3ft 6in; giving an overall
length of 57ft.
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The first of three ex-American Airlines DC-7Bs has been delivered to Aero-Nord, the new Danish IT and charter operator, and carries
the new owner's name and colours. Aero-Nord, which took over from Nordair early this year, has signed an option with American
Airlines for the eventual purchase of four Electros

A I R T R A N S P O R T (continued from page 767)

MR MCGREGOR CHAMPIONS BRITAIN
AIR CANADA'S president, Mr G. R. McGregor, flew to Oxford
specially for the tenth anniversary of the RAeS air transport
course last month, and some of the things he said on that occasion
deserve wider currency.

Speaking of load factors, Mr McGregor said: "There are some
grasping airlines who like to see thick load factors. This is the
worst error. If load factor creeps up to the low 70s you probably
aren't giving a very good service because it means there are a lot
of people who aren't getting seats. Nine times out of ten you must
be able to meet the initial request, otherwise customers will be
grumbling or you will be losing money." A load factor of about
65 was generally about right.

On the subject of airline equipment Mr McGregor said; "An
aircraft brought out at the wrong time is not going to sell, and
perhaps the UK have Suffered more than any other Country in this
area." The UK had pioneered and the experience of the Comet
was, "without let or hindrance, made available to all. Likewise the
One-Eleven was out and running before the rest of the field when it
encountered unique trouble on test. All this had been faithfully
recorded on flight recorders and has been made available, and I
think I am right in saying that the design of the DC-9 was greatly
improved by virtue of that exchange of information. It seems a
bit hard on the chap who is first off the mark and who gets into
difficulties and makes the information available to his competitors.
I'd like to think that there is a pay-off for the British aircraft industry
somewhere along the line."

THE EASTERN DC-7B CRASH INQUIRY
EVIDENCE given at the public hearing into the February 8 crash
of the Eastern Airlines DC-7B after leaving J. F. Kennedy Airport,
New York, supported the belief that the aircraft had been pulled
up sharply to avoid possible collision with a jet and went out of
control. A difference of opinion between the CAB (which investi-
gates accidents) and the FAA was also apparent at the hearing.
The CAB's Bureau of Safety had suggested in a letter to the Agency
that air traffic control procedures may have set up an "apparent-
collision" situation.

In the CAB's letter, made public at the hearing, the board had
recommended, reports Aviation Daily, that the FAA should change
the procedure by which two aircraft are placed on convergent
courses, or near identical tracks, when climbing and/or descending
towards each other. "It is often difficult," the letter said, "for
pilots to judge whether vertical separation does or does not exist
even though they observe other aircraft and are advised by air
traffic control of relative altitudes . . . The response to this
situation may be an avoidance manoeuvre to escape a collision that
only appears imminent... This could result in greater possibility
of collision... In addition, the practice... sets up the possibility of

loss of control i f . . . one of the aircraft executes an unexpected
manoeuvre for apparent-collision avoidance."

The CAB believes that these "potentially hazardous situations"
can be eliminated with little or no reduction in air traffic control
efficiency. The board recommended specifically in the letter that
"when radar services are provided to known IFR departing and
arriving traffic in terminal areas, divergent track separation be
provided and climb or descent headings not be assigned which
would result in track divergence between inbound and outbound
aircraft on the order of less than 30 degrees." The FAA dismissed
the suggestion and did not agree that the changes proposed by the
CAB would not reduce ATC efficiency.

GOOD BOAC VC10 RESULTS
DURING the first year Of operation, BOAC's standard VClOs
have averaged a passenger load factor of 60 per cent. Daily
utilization has been 8.5hr (3,100 per annum) per aircraft. A total
of 216,000 passengers have been carried in 25,000 revenue-earning
hours during the year since the VC10 was introduced on April 29,
1964.

The Super VC10, in its first month on the London - New York -
San Francisco route recorded an average passenger load factor of
69 per cent. This figure includes the effects of the lower factors on
the transcontinental sector for which BOAC has no New York
traffic rights. Between April 1 and 10 the North Atlantic load
factor on the Super VClOs was 84.8 per cent westbound and 74.6
per cent eastbound. The factor on the New York - Bermuda round
trip averaged 62.3 per cent. In the first month 10,700 passengers
were carried.

More than 75 per cent of the Super VC10 seats for May and
June had already been sold by the end of April. A second daily
London - New York service was introduced on May 5.

CITIZEN LUCKING APPEALS
ON May 10 at Caxton Hall, London, another round was fought in
Mr A. J. Lucking's attempt to seek redress for the allegedly
damaging effects on British domestic air services of domestic/
international fare discounting. The occasion was Citizen Lucking's
appeal against the Air Transport Licensing Board's rejection of his
earlier application ("a test case") for the amendment of through-
flight fares from Leeds to continental destinations where the BKS
service to London was the first stage of the journey (Flight,
February 11, 1965).

Sir Harold Kent, the Commissioner appointed to consider the
appeal, laid stress in his questioning on the practical implications
and difficulties that would be posed by recognition of Mr Lucking s
proposal. It was on these grounds, among others, that the board
had rejected the application. The appellant claimed that an appro-
priate system of rate computation worked satisfactorily in America.
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TWO VIEWS OF IATA

From t h e ins ide : The Association's Traffic Director,
Mr H. Don Reynolds, speaks of

Too much government interference

IT was no more than fair that Mr H. Don Reynolds, IATA'S
traffic director, should have criticized the interference by

government agencies in the Association's affairs when speaking
recently to the International Aviation Club in Washington. After
all, it was in the course of an address to this club three months
earlier that Mr Alan Boyd, chairman of the US Civil Aeronautics
Board, had been extremely critical of the performance of IATA
{Flight, February 25, page 282).

The IATA traffic conferences, said Mr Reynolds, operated under
a rule of unanimity because, from the earliest days, airlines and
governments had been faced with the fact that a flag carrier of one
country operating to another, whether large or small, had as much
right to be consulted, and to be able to consent to the terms under
which its services would be offered, as the airline operating the
parallel service. "Each of the governments concerned have similar
mutual interests and rights. None, so far as I am aware, have yet
indicated their willingness to surrender any degree of sovereignty."
He said that the whole structure of the traffic conferences was
founded on interrelated mutual rights and interests and went on to
explain what happened when individual members of IATA or their
respective governments embarked upon a unilateral course without
being "mindful of the consideration for mutuality which their
colleagues are entitled to expect."

There were three stages at which unilateral conduct could (and
in recent years too frequently did) frustrate the performance of the
IATA traffic conference machinery. The first was at the con-
ference, where the position of one carrier uncompromisingly
prevented agreement. When there had been agreement among all
members of IATA the next step was approval by interested govern-
ments. In that-process, individual governments on some occasions
had disapproved though all others felt approval to be warranted
and necessary. If there was no difficulty at this stage, then govern-
ments might sometimes, in fact much too frequently, issue later
orders directing carriers to do or not to do something. IATA faced,
therefore, as a principal source of some of its publicized troubles,
the fact that mutual agreement among many parties could be
destroyed or frustrated by a single airline member or its
government.

Mr Reynolds said that for many years fear of an "open rates"
situation as a consequence of disagreement had "induced conference
delegates to avoid having to shoulder the onus of responsibility
for contributing to disagreement." More recently IATA had found
an increasing number of representatives showing less concern for

"open rates" and some had even discounted the need for agreement.
This attitude was perhaps traceable to the negotiating "brinkman-
ship" which has been shown all too often in IATA's sometimes
very lengthy meetings. But another cause could, he said, be some
"outside influence." That influence might be a dictated management
position, affording the delegate little or no flexibility in his negotia-
tions, or it might be—and too often was—the member's government
which was unilaterally controlling the ultimate outcome. "In these
circumstances there is nothing wrong with IATA that isn't wrong
with the world. It is composed of people and we happen to have
93 members and many people and many viewpoints, many different
operating conditions, many governmental and business influences."

Interference by governments after the traffic conference machinery
had completed its work had increased in recent years. "The
prospect that one or more governments, second-guessing the
propriety of the IATA agreement—evaluating it only in terms of
that government's own regulatory concepts and philosophical
preferences—will impose conditions or reservations upon it&
approval of the particular agreement, has the effect of making the
attainment of conference agreement exceedingly more difficult. . .
The willingness of IATA conference delegates to compromise,
which is the heart of success at these conferences, depends upon a
member being able to feel that, if he yields or accepts something in
order to reach agreement, it will be, in the long run, for the benefit
of all and that he will not have given something away for nothing.

"Unfortunately, it is all too often the case that, after a difficult
compromise has been reached and members have each given up̂
something in order to achieve it, a particular government has.
imposed its own conditions in the approval process, which has had the
effect of substantially altering the agreement and, in some instances,
even bringing it to naught. In consequence any member which has
yielded up or foregone something in the necessity of compromise,
thereafter finds he has done it to no lasting purpose."

A source of recent difficulties had been the interference of a
government after the conferences had agreed fares and rates and
after the majority of governments had approved them. The normal
procedure was designed to ensure stability for the one- or two-year
period of the agreement. But, Mr Reynolds said, "it has become
almost a daily occurrence for IATA members to receive notice that
some or another government has issued a special order directing
its national carriers, and sometimes other carriers, to adopt a
course quite at variance with IATA agreed standards and fare and
rate structures . . ."

From the outside:

Mr A. B. C. Body asks whether IATA is

An obstacle to progress

IN the long run, IATA will not win the war it is provoking with
the American CAB over Pacific fare levels, and in-flight films,

because the CAB is championing the customers, and efficient
operations, whilst IATA is fighting a rearguard action on behalf
°1 us less efficient, high-cost members.
p The CAB had misgivings when it first studied the IATA fare-
jixing machinery in 1946—and not only because of US anti-trust
egislation. Though the arrangements were approved by a three to
°ne majority, CAB member Lee's dissenting statement forecast
the situation that has arisen now. Several extracts are pertinent,

nearly 20 years after—-particularly his theme that competition is-
the only effective way of forcing costs down:—

"While the IATA traffic conferences have been presented as a
device to assure 'the orderly determination of competitive rates,'
we cannot rely upon that language to ensure competition. On the
contrary, it creates the antithesis of a competitive system. Competi-
tion by consent is not competition. Effective competition, by its-
very nature, depends upon the preservation to individual carriers
of substantial freedom of action in the initiation of rate reductions.
The history of our anti-trust legislation abundantly illustrates.
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A I R T R A N S P O R T . . . ATLB hearings on February 23-24, 1965, that BEA's domestic
costs were higher than those of the independent companies:

the incompatibility of collusion and competition . . .
"The rate determined undoubtedly will be a compromise rate,

a rate substantially above the competitive level. Economic considera-
tions of cost will not be controlling. Moreover, inasmuch as the
governments whose carriers participate in the conference will be
interested in avoiding the necessity of subsidizing their carriers,
those carriers which actually represent their governments as 'chosen
instruments' will use every effort available to secure the establish-
ment of rates sufficiently high to avoid subsidies. In other words,
the non-competitive rates fixed by the conference might well
approach the old monopoly level of 'all the traffic will bear . . .'

"Aviation is at present a young and vital industry and should be
protected from the fate which monopolistic practices have brought
upon the railroads. The static character of Pullman service
illustrates the effects of restrictive practices. Similarly, the agree-
ments to prevent installation of air-conditioning equipment by
individual railroads desiring to do so is another illustration of what
may be expected to happen to the aviation industry unless it is kept
alert by competition . . .

"The low costs which justify rate reductions are not the product
of routine operations conducted by passive managements. Lower
rates normally are to be justified in terms of the plans of airlines
for the progressive development of air transportation. Low costs
normally are achieved only when management is under competitive
pressures to find new and better ways to reduce costs. If the competi-
tive pressures are removed, airline managements will tend to
become soft and unimaginative and will come before the board and
argue in good faith that the proposed rates are necessary and reason-
able. On the other hand, these same managements, trained in
competitive operations and compelled to meet rate reductions of
other airlines, will show greater self-reliance and imagination in
devising ways to increase volume and to reduce costs. In short, the
developments which would justify the board in ordering rate
reductions are unlikely to come to pass if the competitive incentives
to efficiency are exchanged for a compromise system of rate making
such as is provided by the rate-making conferences . . ."

BEA's cost levels and the banning of in-flight films are unhappy
illustrations of member Lee's thesis—that the basic charge against
I ATA is that it has allowed the cost levels of its less efficient members
to influence the level of fares it has recommended.

In 1964, the CAB refused to countenance higher Atlantic fares
at a time when Pan American and TWA were increasing their
profits to levels above those needed to produce the specified target
yield of 10 per cent on investment. A similar assault is being
mounted now against fare levels in the Pacific area.

The CAB philosophy has had a major part in showing up the
management problems of Atlantic carriers such as BOAC, KLM
and SAS, for all of whom steep fare increases might have been a
more comfortable alternative to the stress and heartbreaks of an
efficiency campaign.

In Europe, on the other hand, no agency has challenged the IATA
•decisions. The present level of ordinary intra-European fares
is extremely high—and those from London are the highest of all:—

1. EARB cost figures Cents per seat-km
European average, 1963 .. 3.13
BEA, 1963 2.84

Routes

International from:
1. London
2. Manchester ..
3. Amsterdam ..
Domestic:
4. UK
5. US
6. Australian

Range of single tourist*
fares, pence per mile

.. 9.0-10.6

. . 8 . 2

. . 7 . 3

. . 5.7-9.0

.. 5.1-6.1

.. 4.3
* Off-peak and promotional rates excluded.

An article by J. M. Ramsden in Flight ("Airline Efficiency,"
June 11, 1964) drew attention to the high costs of the European
airlines. Subsequently BEA in particular argued, using EARB
figures, that its cost levels compare favourably with those of the
other European carriers. On the other hand, it emerged during the

2. Domestic costs
*BEA
BKS
British Eagle
Cambrian

.. 2.97

.. 2.6

.. 1.9

.. 2.7
* From annual report 1963-64.

It appears that the independent carriers overcome the handicaps
of the smaller, less efficient aircraft and short, low-density routes by
higher staff productivity and other economies. The stimulus they
have is the fierce competition for inclusive-tour charters and trooping
contracts. As CAB member Lee foresaw, it is competition that
reduces costs.

Because the normal fares are so much higher than the direct
operating costs of even a relatively efficient airline, and inclusive-
tour organizers have been able to charter at such low rates, the IATA
carriers have been led to the tour-basing (ITX) fare, which is
discounted up to 50 per cent. When proposed on US scheduled
flights such arrangements were found to be "discriminatory" and
thus unlawful by the CAB and there can be little doubt that in
Europe this practice is keeping ordinary fares higher than they
would be otherwise. The original concept of ITX fares as a method
of selling off marginal capacity has developed so that now tour
organizers can secure heavily discounted fares on some routes
during daylight.

Another indirect result of excessively high fares from London
to the continent is the dilution of revenues on the UK domestic
network. To encourage profitable traffic on the highly rated inter-
national routes, the additional (add-on) fare to be paid from the
provincial cities to London was set at a low figure—for example
£2 tourist from London to Manchester, against the normal fare of
£5 10s. Even after the total fare has been divided up by the
"pro-rating" procedure, the domestic airline receives less than the
normal fare (except in the special case where BEA is the carrier
throughout and a special accounting transfer is made).

There are thus grounds for believing that the European fare
structure should be overhauled drastically and geared to the cost
levels of efficient airlines. This would force the European companies
to initiate cost-reduction programmes and also perhaps lead them
to a more progressive outlook on sandwiches, in-flight entertainment
and the supersonic transport.

ICAO REPORTS ON 1964

PRELIMINARY estimates by ICAO indicate that the world's
airlines (other than those of the USSR and China) made an operat-
ing profit of US $600m (£215m) in 1964. Total operating revenues
were $8,250m (£2,940m) and expenses were $7,650m (£2,740m),
giving an operating profit ratio of 7.8 per cent. The figures for 1963
and 1962 were 4.7 and 1.5 per cent respectively.

The safety record on scheduled services, based on the normal
yardstick of fatalities per 100m passenger-miles, was ths best so far
with a figure—as forecast on a basis of Flight's own records in the
issue of January 14, page 44—of 0.61, or 22.5 per cent lower
than the previous best year, 1963. As ICAO points out in its annual
report, there would have been about 1,500 scheduled passenger
deaths in 1964, instead of the 647 recorded, if the accident rates of a
decade ago had continued to apply. Jet aircraft, which offered 72
per cent of the total capacity in 1964, had the best safety record.

Traffic increase in 1964 was the biggest for nearly a decade with a
growth, relative to 1963, of 16.3 per cent to 13,520m ton-miles. The
ton-mile total represented by this growth was almost equal to the
total scheduled traffic in 1949. The best previous traffic growth was
between 1954 and 1955 (17 per cent); in the intervening eight years
the average rate of growth has been about 11.6 per cent.
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SPOT
YOUR

AIRFIELD

WHEREAREYOU?
Keep your airfield recognition up to scratch by giving a name to this airfield somewhere
in Britain. If you don't know it or guess it straight off, here are some clues to help you.

The name of
the Airport

Commandant is
Mr. B. A. Oakley.

The Name of the
Shell-Mex and B.P.

Airfield Depot
Manager is

Mr. E. G. Thompson.

The main runway
heading is 09/27.

The height of the airfield is:
194 feet AMSL.

Add the lifeblood of any airport
AVGAS 80,

AVGAS 100/130, AVGAS 115/145
and AVTUR.

The approach and tower frequencies
are: Approach 119.6 and 121.5

Tower 118.1 and 121.5.

Customs Category 'B' available
during hours of operation.

Taxis, Public Transport and
self-drive Hire Cars available.

Restaurant facilities
available at the Airport.

There are several
first-class hotels nearby.

GOT IT YET?
Here's another clue.
Britannia's Trident.

g
uopuo"i
:jtmsuy

SHELL-MEX AND B.P. LTD
Operators in the U.K. of the Shell and the BP Aviation Services
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AIR TRANSPORT

ANALYSING HEATHROW MOVEMENTS
THE Aviation Operational Research Branch of the Ministry of
Aviation, which has set up an organization to record and analyse
the progresss of aircraft during approaches, landings and take-offs,
has ordered special radar equipment from APT Electronic In-
dustries. This, type RTS-1, is a precision 3cm autotracking radar
which can follow aircraft from a minimum range of about 120yd
to a maximum range of 50 st. miles and provide an accurate
measurement of position and height through this range of distances.

The AORB expects the results of the studies to assist research
into improved landing-approach procedures which will permit
smaller time intervals to be used between landings and will also
help to determine the best flight procedures for noise abatement.
It is expected that some 3,000 aircraft movements will be recorded
and analysed during the first year of study.

The New Paris-Nord Airport, which is to replace Le Bourget by
1975, is expected to be operational by the summer of 1972. Con-
struction work will start at the end of next year.

Khoose Handed Over The Minister of Aviation, Mr Roy Jenkins,
officially handed over Rhoose Airport, Cardiff, to the Glamorgan
County Council on May 7 (see Flight of April 29, page 662).

EAA VC10 Contract Signed On May 10 East African Airways
signed its £llm contract to buy three Super VClOs (see Flight of
April 8, page 516). The first two aircraft are to be delivered in the
autumn of 1966 and the third in March 1967.

Britannia Appointment Capt D. H. Davison has been elected to
the board of Britannia Airways. He has been chief pilot of Britannia
since its formation as Euravia (London), and operations manager
since November 1 last year.

Luton Approval The Minister of Housing and Local Govern-
ment has given planning permission for Luton Airport to take in
81 acres to accommodate an extension of the runway from 6,600ft
to7,000ft. r ~ .:,....,.,..-..'••

Third DC-8F for Seaboard An order for a third DC-8F
has been placed by Seaboard World Airlines. Delivery will be
made next year. Seaboard has a DC-8F already in service and
a second one on order. ...

Big First Quarter Atlantic Increase IATA carriers recorded a
20 per cent (to 464,095) increase in the number of passengers
carried over the North Atlantic during the first quarter of this year
by comparison with the same period of 1964. Cargo increased by
over 64 per cent to 42,317 short tons. :: .,.., . . .

The Monsanto Aviation Safety Award for 1964 is to go to Mr
Najeeb E. Halaby, administrator of the FAA. The award is for "the
most significant and lasting contribution to aircraft operating
safety" during the previous year and the recipient is named by the
Aviation/Space Writers Association.
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Approval and Disapproval The ATLB has granted an application
from Air Ferry for a licence covering Manston - Calais services,
but has refused a licence to the airline for a service between Marston
and Rotterdam.

London Office for Caledonian An office at Premier House, 150
Southampton Row, WC1, has been opened in London by Cale-
donian Airways. Mr Ron Bryant, formerly IT manager and now
European sales manager, will be in charge of the office.

NY A Licence Extended The temporary licence held by New
York Airways, permitting it to conduct helicopter demon-
stration and training flights to and from the roof of the Pan
Am Building in New York, has been extended to May 31. It
was originally due to expire on May 1.

US Permits for Adria and Sudflug The CAB has issued foreign
air carrier permits to Adria Airways, the Jugoslav non-scheduled
carrier, and to Sudflug, the West German operator, authorizing
"planeload and split-charter operations" between Jugoslavia and
West Germany, respectively, and points in the USA.

Allegheny May Buy F-27s Allegheny Airlines, the local-service
operator which has just ordered four DC-9-30s (see issue of
May 6, page 690) is negotiating for the purchase of ten Fairchild-
Hiller F-27Js to replace its 15 Martin 202s from next year. Allegheny
already has ten Allison-powered Convair 580s on order.

An Automatic Passenger Check-in System has been introduced by
BEA at Aldergrove Airport, Belfast. This is the first BEA station
to have the new equipment, which is known as PALA (passenger
acceptance and load accumulation system) and has been developed
and produced by the airline. The system will probably be extended
later to other BEA stations.

Copenhagen Airport at Kastrup celebrated its 40th anniversary last
month. Airport director since its opening was Mr Leo Serensen,
who retired on March 31. He has been succeeded by Mr Carl
Weiboll, chief executive of the airport administration since 1949.
Mr Sorensen was an airline pilot with Denmark's DDL (now part
of SAS) before he became manager of Kastrup in 1925.

A Pilot Training Scheme is to be started by Cambrian Airways this
year. Selected applicants will be sent to the Airwork Training
Services school at Perth. Initially Cambrian will accept six trainees
(ages 18-25) for a 14-month course starting in September. Addi-
tional recruits, six at a time, will be taken on at half-yearly intervals.
Half the cost (about £3,000) is to be borne by Cambrian, 25 per cent
by the MoA and 25 per cent by the trainee.

Accident in the Canaries An L-1049C operated by Iberia
crashed and caught fire on landing at Los Rodeos Airport,
Santa Cruz de Tenerife, on the evening of May 5 after a
scheduled flight from Madrid. Twenty-four of the 40 passengers
and six of the crew of nine were killed; two of the survivors, all
of whom were injured, have since died. According to reports the
aircraft was making a third attempt to land in poor visibility; it
struck an earth-moving machine at the side of the runway.

The DC-3 (G-AKJH) which was recently acquired by Gregory Air Services is operated in conjunction with British Midland Airways
(see "Flight," April 29, page 662)
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First of the two Piaggio-Douglas PD-808 prototypes paid for by the Italian Government (hence the
roundels) has resumed test flying, with an enlarged dorsal fin. The second PD-808 should make its
first fight before the end of the year. Just visible is the Douglas-developed static-pressure drogue
trailing from the fin top; an anti-spinjbraking parachute is stowed in the temporary tail-cone box

Alternate Relaxation A new Federal Aviation Agency ruling
allows pilots to omit the provision of fuel sufficient to reach an
alternate airport on IFR flight plans when the destination airport
has a published instrument approach and a favourable weather
forecast. General-aviation pilots are expected to be the major
beneficiaries of the new rule; airlines and military pilots have
operated successfully under similar rules for several years. American
pilots formerly were required to submit flight-plan details to the
alternate aerodrome.

Production Turbo Commander Roll-out The first of 50 Aero
Commander Turbo Commanders scheduled to be completed this
year was rolled off the Bethany, Okla, production line on April 26.
The aircraft has now flown and is being put through an intensive
programme of 200 flying hours in 30 days prior to certification and
customer deliveries in June. This aircraft will attend the Paris Air
Show.

A remarkably rapid sequence of major events has been the keynote
of the Turbo Commander programme. First details of the new
aircraft—in effect a turboprop development of the pressurized
Grand Commander—were released only last November, and the
prototype first flew on December 31.

Semi-aerobatic Cessna 150 In the feature on popular training
aircraft published in the May 6 issue of Flight the capabilities of
the Cessna 150 were inadvertently underrated. This 2/3-seat
trainer/tourer is in fact cleared in the semi-aerobatic airworthiness
category to permit spinning, chandelles, lazy eights, steep turns, and
stalls, all at the gross weight of 1,6001b. The allowable manoeuvring
load factor limits are +4.4g and — 1.76g.

Rally to Norfolk The annual air display and rally of the Norfolk
and Norwich Aero Club is to be held at Swanton Morley airfield
on June 27.

Two Mystere 20s (alias Fan Jet Falcons when sold by Pan American)
take time off from certification flying for a photogenic formation

Rack at Shoreham in the much travelled Beagle 206 on May 10
were Mr Charles Masefield (right) and Mr Harold Dawes, Beagle
chief service engineer. The 206 was at the end of a seven-month
tour of the Far East and Australia during which some 200 demons-
trations were given and about 300 pilots sampled the handling

Cessna's 1965 First-half Record During the first six months of
Cessna's current financial year the company's total sales volume
exceeded $70.5m (£25m>—a 10 per cent gain over last year. The
number of aircraft delivered was 2,508, an increase of 320.

Dwane L. Wallace, Cessna chairman, has said that the demand
is excellent for practically every model the company makes, in
particular for twins. Increased production rates are being considered
for both the Cessna 411 and the push-pull Super Skymaster. The
10,000th single-engined 172 was recently delivered. The chairman
predicted that fiscal 1965 sales would probably exceed $130m
(£46.5m).

The "Magic Hand" of Beechcraft is the latest American light-
aircraft industry idea to simplify safe flying. It is an automatic
switching device, initially offered as optional on the Debonair and
Bonanza, which costs $270 (£97) and is intended to prevent
inadvertent landing with the landing gear retracted. The switch
comes into operation whenever engine manifold pressure is
reduced below a certain level and airspeed is brought back to the
approach figure. Under these conditions the landing-gear selector
switch moves to the down position and will return to that position
in spite of any effort to move it, always giving the pilot a visual
indication of gear position.

During take-off the "magic hand" will keep the gear down until
climbing speed is reached. For emergency situations, for instance
where a wheels-up landing may be advisable, or for performing a
functional check, there is a switch for cverriding the automatic
device.
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How Youth Views the Future
TWO TECHNICIANS COMMENT ON THE RECENT RAeS DEBATE

801

Tw young British aeronautical engineers who attended the
RAeS Graduates' and Students' discussion on May 5 (see
"Flight" last week) have their own strong views on the future of
the aircraft industry. One, Mr Howard Fincher, is a post-
graduate student at the University of Southampton. He
welcomes the trend of the Royal Aeronautical Society towards
providing a forum for aviation discussion, and sees a vigorous
future for its Graduates' and Students' Section, of which he is
a member. Mr Fincher addresses his remarks as an open
letter to Lord Plowden; the other contributor (see overleaf)
asks us, because of his employment, to withhold his name.

AN OPEN LETTER TO LORD PLOWDEN
Dear Lord Plowden,

There with vast wings across the cancelled skies,
There in the sudden blackness the black pall
Of nothing, nothing, nothing—nothing at all.

A. MACLEISH

THIS seems a very apt quotation for those of us youngsters who
at this time are setting out on our career of aeronautics.

Many, like myself, chose this profession because we are obsessed
with aeroplanes and how they work. But because of the veil of
secrecy which surrounds proposed future aerospace activities it is
well-nigh impossible for us—who have a slight understanding of
what they can mean—to be reassured of what the future holds.
Similarly, because there is no tangible evidence of a national
aviation policy we, let alone the general public, cannot be reassured
that our efforts are being directed for the good of our country.

The cancellation of the P.I 154 and the HS.681 led the Graduates'
and Students' Section of the Royal Aeronautical Society to circulate
a questionnaire to its members seeking direct yes/no answers to
their own future movements. The results of the survey were
presented at a special meeting of the Society on May 5, but the
discussion among the younger members which followed seemed to
your scribe to be devoid of concrete proposals for the future. I have
no recollection, for instance, of the place of the Government
research establishments being mentioned. This letter then is an
attempt to try to fill this gap.

It seems to me to be right to say that your committee's report
will affect not only the aerospace industry but also the Government
agencies and the educational establishments. In other words, we
cannot treat the aircraft industry and its troubles in isolation. We
must at the same time consider the processes of aeronautical
education which exist to supply the industry with, as it were, its
human assets. We must also consider the Government research
establishments and the university research groups. All these
facilities are dependent on a viable aircraft manufacturing industry.
Or would it be more correct to say that the aircraft manufacturing
industry is dependent on the Government research establishments?

TechnicaDy, I believe this latter situation exists. Let us remember
just where the projects are initiated which the aircraft manufacturing
industry eventually builds. As I see it, the operational requirements
come from the planning staffs of the Ministry of Defence and the
State airlines; these requirements are then mated with the latest
ideas from the research establishments, and finally given to a
manufacturer to construct.

So I am sure that we have an aerospace industry technically
dependent on Government establishments. And a glance at almost
fay newspaper in the past six months will show that the industry
is financially dependent on Whitehall. In other words, this country
has an aircraft manufacturing industry whose technical judgment
is being minimized by Government agencies, and whose financial
"ability is determined in Whitehall. And this is the cause of all the
double at present.

So, bearing this in mind—and the fact that your committee is
discussing the future of aerospace activities—I would like to make
j^o somewhat inter-related proposals. First, I believe that the
•uture strength of our aircraft industry depends on transferring

a greater proportion of aerospace research from the public to the
private sector of the economy. Now the last thing that I want to
do is to bring politics into it; but until more of the competitive,
commercial spirit is introduced into aerospace research I believe
the decline of our industry must continue.

I would like to see more fully staffed project offices, research
departments—call them what you will—of the aerospace companies
competing for every operational requirement, military and civil.
After all, industry has the research facilities which can provide the
nucleus for the expansion of these activities. What it has not got,
in many cases, is the men. It is a question of transferring some of
our talented researchers and engineers from the administrative
world of the Scientific Civil Service to the real world outside. Also,
for the future, it is a question of ensuring that a good proportion of
the top half of our university graduates enter industry instead of
running to the Government agencies. It is this seemingly unlimited
expansion of the Scientific Civil Service which worries me. And it
is not that our top graduates do not want to go into industry. The
fact is that industry has nothing creative to offer them. So, until our
companies make themselves a little more independent of the
Government establishments by increasing their research activities
under capable, up-to-date leaders, then the industry will continue
to recruit only the graduates in the lower half of the academic table.

Provided this transfer of expertise can be achieved, more meaning
is given to my second proposal: now that industry is getting a good
supply of young men from its integrated thin-sandwich courses at
the Colleges of Advanced Technology, I would like to see the
aeronautical engineering departments of our universities change
their academic courses. What industry and the Government
establishments will want for their future research activities is the
type of graduate who can move around from one field of interest
to another about every three years. He will spend about six months
getting to know the problem, and after this period he is able to
make a positive contribution to it. He should be a man who has been
trained to be part of a team and to have a voice of his own—not
just a man good at passing examinations. This is the type of
graduate I would like to see the universities producing; and to do
this an academic course must be devised where the emphasis is on
the student developing a responsibility to others, rather than—as
at present—to himself.

One Good Example
These, then, are the two proposals that I would like to make for

the future. The arguments are generalized, and consequently the
proposals are more applicable to some bodies which undertake
aerospace activities than to others. As an example of a firm which
in my opinion is heading in the right direction, I feel I must mention
Rolls-Royce. Their Aero Engine Division is an airframe-manu-
facturing firm in microcosm. Here is a company which has a
self-sufficient research department steered by an excellent helmsman.
This is the firm which the public have seen via the newspapers
confidently expanding its activities during the past months.

That the future of our aerospace activities lies in joint co-opera-
tion with our European partners has already been voiced; but let
us not use this future development as an excuse for not putting our
own house in order first. Everything is not going to be right just
because we are going into Europe. The imbalance which exists
between the technical potentialities of our industry and our
Government establishments must be corrected first. Only then,
when the political grip is loosened, will it be possible for our
aerospace companies to negotiate co-operative ventures in Europe
to the economic benefit of this country.

In conclusion, then, I can see a future ahead; but for many of us
at the present time it is easy to identify ourselves with the subject
of the following lines from Victor Hugo:—

Be like a bird which on frail branches balanced
A moment sits and sings;

He feels them tremble, but he sings unshaken,
Knowing that he has wings.

Yours sincerely,
Howard Fincher
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YOUTH AND THE FUTURE (continued from previous page)

THREE POINTS IN QUESTION

THE recent discussion evening held by the Graduates' and
Students' Section of the Royal Aeronautical Society was

unfortunately closed rather abruptly soon after Mr Henry Gardner,
the president of the Society, had spoken, thus preventing com-
ments on his speech. During this speech three things were said or
implied which seemed to me highly controversial: (1) That the
Society, a learned professional body, should not undertake any
form of public lobbying; (2) that it is not politic for those in other
than extremely senior positions to know what is being planned for
the future; and (3) that a revised industry is being built up, which
will ensure us, the younger members, a bright and secure future.

Dealing with these points in turn:—
First, the aircraft industry has a shocking public image as being

an industry of fantastic wastage and exorbitant profits, riding safely
on the taxpayers' backs. The only popularly held point that is the
least bit creditable is that the industry contains a lot of the brightest
brains and most highly skilled labour in the country. Small wonder
that we are continually knocked, and that the present Government
can find a lot of support for its efforts to diversify the activities of
the industry.

This situation has arisen because of years of inaction, years of
damaging headlines, years of offering no defence. Perhaps we
were all right in those years, in actual fact riding safely on the
Government's back.

Now we are certainly not all right. For the first time the in-
dustry is itself really being attacked—in the past, it has had it's
ups and downs, but nearly always as a result of defence policy
changes. The apparently prevalent argument that "it has always
been done this way" must be dropped. It is this type of argument
that has resulted in much of British industry in general lagging far
behind many of our rivals. The flexible outlook that can change
to suit a changing situation is sorely lacking. Perhaps our past
achievements were impressive, but we must stop looking back and
feeling complacent about them. Now is the time to turn around
and look forward to where we are going—perhaps we would then
be able to see the many logs in the way, and step over them rather
than trip over them as we have done in the past.

We must start by getting our public image right now, and the
most effective way of doing so is through the medium of mass
information, the Press. Let them have the facts on the industry,
instead of allowing them indiscriminately to use their imaginations
or the facts conjured up by the imaginations of politicians. If the
reason for not giving these facts is that they are even more grisly
than those regularly quoted, then we deserve the image we have got,
and the industry must be run down. I, for one, do not believe this.

The point which Mr Gardner made about professional bodies not
indulging in public lobbies is made nonsense by the highly success-
ful campaign run by the British Medical Association earlier this
year. Is the dignity of doctors so much lower than that of pro-
fessional engineers that they were able to reconcile themselves to

this type of action ? This country has virtually nothing to offer the
world other than technological exports, therefore our wealth
depends on these exports. Are not scientists and engineers therefore
as valuable to the country as doctors? Is it not time that this
particular point was publicly made? And despite Government
hints at poor export potential, aircraft export figures are certainly
no less than the national average on a value-psr-man basis. The
image we are being given certainly is not helping our export
potential. If our own country has so little faith in us, what faith
can overseas countries be expscted to have ?

The second point: morale in the aircraft industry is as low as it
ever has been. It has probably reached this all-time low because
of the recent scrappings, but also very largely because of uncertain-
ties about the future. In difficult times such as these the barriers
that have long existed between management and staff must be torn
down, so that the industry can at least feel internal solidarity.
The old Lincoln adage "United we stand, divided we fall" in this
context needs modification to "United we might stand, divided we
are certain to fall." Management must keep employees in the
picture as to what is planned for the future, what negotiations are
taking place. If the current situation persists much longer, all
those now sitting simmering, wondering whether to leave or not,
will come to the boil; and, once they have boiled, no amount of
coaxing will change their minds. They will go (as many are already
doing) with industry in this country leaving a bitter taste in their
mouths. And the only people certain not to lose are thoss who go.

Once down, these barriers must be kept down for the future. Unfor-
tunately, however, only those on one side of the wall have pick-axes—
on the other side, people can only continue ineffectually banging
their heads against it.

The third point made was that a new and flourishing industry
will be built. Apparently it had not registered that, when the
building of this new industry is eventually started, and unless some-
thing is decided almost immediately, there will be a lot of bricks
missing. Earlier in the evening we had heard that 49 psr cent of
those who returned the recently circulated questionnaire were pre-
pared to emigrate to continue in aerospace work, and that, from
another independent survey, about 1 in 3 of a sample group of over
300 aeronautical engineers had emigrated over the last ten or so
years. Why do these facts apparently not disturb the majority of
the senior members who spoke at the meeting? Is it that the
people who emigrate are the "dead wood" anyway? I hardly
think this is the case.

Those in authority must decide now, if they have not done so
already, who the people they really want are, and let these people
(a) know that they are wanted, and (b) have some idea what the
future holds for them. There are many other jobs available.
Unless management is prepared to let these people go thsy must
take such positive steps to prevent the exodus. Second-best with a
guarantee is often infinitely preferable to an unguaranteed ideal.

I would not suggest for one minute that these recommendations
will remedy the present situation; but I do believe that they are
essential if the industry is to be successfully brought out of the
coma that it is now in. I also believe that similar views are held by
many junior members of the industry.

LETTERS (continued from page 793)

on behalf of my fellow airmen, I myself strongly protest at
this unfair and irresponsible criticism.

In 1943 one of our squadrons, 316 Fighter Sqn, was
stationed for a brief period in Coltishall. During their short
stay there they brought down 45 enemy aircraft. Would this
have been possible had the aircraft been in the "appalling
condition" described by Fit Lt Hodgkinson ?

When my squadron, No 302, was stationed at Kenley,
Wg Cdr Peel asked that his aircraft be serviced by the
Polish ground crews. At the time he had two British squad-
rons under his command. This surely illustrates that he was
not of the same opinion as Fit Lt Hodgkinson.

All Polish squadrons were successful in combat, and their
losses were comparatively few. This was due not only to the
skill and daring of the pilots but also to the efficient and
conscientious work of the ground crews.

We feel most deeply that this was an unfair criticism of
men who were Britain's first allies—men who fought fear-
lessly in the Battle of Britain, throughout the war till V-day,
and who rejoiced in a splendid reputation as fighters.

I would appreciate it, Sir, if you could publish this letter
in Flight, as we should be interested to know the opinions of
the British commanding officers and airmen with whom we
worked and who were our brothers-in-arms.

Poznan, Poland w. KAMINSKI, MSC

I N B R I E F

Miss Nancy Cox writes to say that in her letter on cabin-
crew flight time, published on May 6, the passage beginning
"I do wish . . . " and ending " . . . one hell of a day's work"
read as though it described a personal experience; it was, in
fact, a quotation from a letter.
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Products

Company News

Great Britain

Elliott's New Radar Company Elliott-
Automation has formed a new management
company within the group, Elliott-Auto-
mation Radar Systems Ltd, to co-ordinate
its principal activities in radar. In recent
years Elliott has pioneered many advances
in lightweight and airborne radars exploit-
ing the application of digital and advanced
aerial techniques. The expansion of demand
for these and other types of radars has made
it desirable to create the new company
to handle this rapidly growing sector of the
group's business. Radar systems such as
battlefield surveillance and airborne early
warning are handled by this company.

EE-Leo-Marconi Appointment Dr Eric
Eastwood has joined the board of English
Electric-Leo-Marconi computers. Dr East-
wood is chairman of English Electric
Automation, the new company formed this
month to co-ordinate automation activities
within the English Electric Group, including
the Marconi companies. He is also group
director of research.

Dr Eastwood joined English Electric in
1946. Two years later he was appointed
deputy chief of research at Marconi and
subsequently director of research. He
became a director of Marconi in 1963.

In 1961, Dr Eastwood was awarded the
Royal Aeronautical Society's Wakefield
Gold Medal for his contribution toward
safety in the air. This followed development
work which he led on radar navigational
aids and advanced air traffic control systems.
He was made a CBE in 1962.

Mr L. Sefton We regret to record the
death—on May 2, through a heart attack—
of Mr Lionel Sefton, managing director of
Premier Precision Ltd, of Bracknell, Berks.
A staunch advocate of the efficiency of the
British engineering and aircraft industries,
he was the writer of a number of letters
which have been published in the pages of
this and other journals.

Westland Retirement The retirement on
April 30 of Mr R. B. Brigham, OBE, MrprodE,
AFRAes, group chief inspector of Westland
Aircraft Ltd, brought to a close a 50-year
association with the aircraft industry. For
36 of those years Mr Brigham was respons-
ible for inspection at West ands.

He originally joined the company in 1929
as chief inspector and held this post until
'"54, when he became superintendent
inspector and took control of the inspection
department of Normalair Ltd in addition to
nis existing responsibilities.

USA

Stop-start Solid Rocket A solid-fuelled
experimental rocket motor that may be
turned on and off at the press of a button
and also throttled has been successfully
demonstrated by Philco Corp's Aero-
nutronic Division at Newport Beach, Calif.

An exploratory effort was undertaken
jointly by Aeronutronic and Jet Propulsion
Laboratory of Pasadena, Calif, to establish
the feasibility of such control. JPL provided
solid-propellant grains for the project.

In recent tests Aeronutronic fired seven
stop/start cycles of the test motor at varying
thrust levels without any component modi-
fication. Thrust was varied during the fir-
ings over a three-to-one range.

The burning propellant is extinguished
by changing the effective area of the throat.
Called the " L-star extinction method," this
increase in throat area reduces pressure
within the motor so that burning ceases.

During the seven stop/start cycles, inter-
vals between cycles varied from 2min to
21hr, with burning times from 2sec to 5sec.
Additional tests were conducted for con-
tinuous burning times up to 35sec.

The test motor burned a conventional
aluminized propellant (JPL-534).

Distributor for Dare American Avitron,
Inc, of Rye, NY, has been named inter-
national distributor for Dare avionics

equipment. American Avitron, an export
distributor representing certain divisions of
General Motors, Lear-Siegler, and others,
has been serving the export aviation market
for 15 years. Its world-wide distribution
system now makes Dare com/nav equip-
ment available to foreign airlines, military
agencies, aircraft manufacturers, and execu-
tive fleet operators on an off-the-shelf basis.

France

Franco-US Product Exchange A rather
unusual exchange has taken place between
Le Prototype Mecanique, l'Etang-la-Ville,
France, and Airpax Electronics Inc, of
Fort Lauderdale, Fla.

Le Prototype Mecanique is the manufac-
turer of the Ugon relay, which is possibly
the world's most sensitive non-polarized
relay. Occupying a total space of 2cc, the
hermetically sealed sensitive relay will
operate with total power less than 5 milli-
watts, about one full order of magnitude
less than relays of similar size. The Ugon
relay will be manufactured in the United
States by Airpax Electronics with technical
and tooling assistance from the French
company.

In a complete exchange of products,
the Airpax all-magnetic miniature circuit
breaker will be manufactured at Le Proto-
type Mecanique factory, using technical
aid and tooling help from the American
company.

First large die forgings turned out for the General DynamicslGrumman F-l 11 are these
4671b lateral beams for the main landing gear. In 7079-T6 alloy, they are produced
by Alcoa on a 35,000-ton press for Grumman, main sub-contractor on the F-l 11
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As well as a Vostok spacecraft,
this cosmonaut's ejection-seat
capsule, complete with dummy
cosmonaut, is now on view at the
Soviet Economic Achievements
Exhibition in Moscow

Spaceflight

Launch of Titan 3A from Cape Kennedy on May 6. As reported last week,
the final stage was re-started three times to change its orbit and two pick'
a-back satellites were ejected

SEGMENTED SOLID READY FOR FLIGHT
With a 2min static firing at Edwards, California on April 28, the
120in diameter segmented solid-propellant rocket produced by
United Technology Center completed its development and ground
test programme. Two such rockets are scheduled to fly for the first
time as strap-on boosters in the US Air Force Titan 3C launch
next month.

As used with Titan 3C each booster rocket comprises five 10ft
diameter segments, each segment containing 72,0001b of solid
propellant and measuring 10ft 6in in length. Main advantage of
such segments is that they can be easily handled, transported and
stored, and can be assembled rapidly if required. The assembly of
a multi-segment motor can be completed in less than one day by
stacking the segments on top of each other, connecting their clevis
joints with simple steel pins and adding a noscconc, nozzle and
thrust vector control (TVC) tank.

In the Titan 3C application the UTC rockets are 75ft tall, weigh
250 tons each and produce a total thrust of about 2,400,0001b.
The Titan 3C vehicle should be able to place in orbit a variety of
manned and unmanned payloads weighing up to 25,0001b.

The segmented motors were declared ready for flight after a
28-month ground test programme involving only 14 full-scale (five-
segment) static firings. Testing was conducted at the UTC test
centre at Coyote, California; Edwards; and the Naval Ordnance
Test Station at China Lake. Separate tests were made oi single
segments and on two-segment and five-segment motors, the overall
requirements being particularly stringent because of the "man-
rated" nature of the Titan 3C.

The test programme began on February 23, 1963, with a 2min
firing of a one-segment motor at Coyote to demonstrate predicted
ballistic performance. Following another single-segment firing
the first complete motor was subjected to a 2min ballistic and TVC
test firing on July 20, 1963, on which occasion a thrust of ova
1,000,0001b was developed.

Tests of two-segment and complete motors in 1964 proved the
effectiveness of the rocket's thrust termination and destruct systems,
both essential in a man-rated booster to cope with possible
malfunctions shortly after launch. In June 1964 a one-segment
motor was fired down a sled test track at China Lake, striking a
concrete barrier at the end of the track at 435 m.p.h. This test
demonstrated that the solid propellant would not detonate on
impact.

The only major malfunction during the development test pro-
gramme occurred on May 2, 1964 at Edwards, when an attempt to
reduce weight by decreasing the amount of insulation was made.
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Poeton hard chrome eliminates grinding, decreases engine wear,
prolongs the life and improves the efficiency of all sliding surfaces,
and, most important,a uniform deposit of chrome plating can be applied
— tolerances of .0001 inch can be held up to .001 inch of thickness.
UNIQUE ANODISING CAPACITY
Poeton have the largest capacity for contract anodising in the U.K., and
fittings and components 30 ft. long by 9 ft. deep can now be processed
— precisely, rapidly, economically.

PRECISION PROCESSING Rigid inspection check: all work is supplied
to the requirements of M.O.S. D.TJ3. S16A

POETON PRECISION PROCESSES are available from

GLOUCESTER PLATING CO. LTD. • EASTERN AVENUE • GLOUCESTER • TEL 36261
A l T- p»eton & Son Ltd., Bristol. Tel: 23421 - Magrath Metal Finishing, Cardiff. Tel: 38182 • Poeton Industrial Plating, Southampton. Tel: Totton 3078



24 FLIGHT International, 20 May / 9 6 J

Reliability is one reason
why the PT6 turbine engine
powers all these:

Beech King Air

Fairchiid/Pilatus Turbo-Porter De Havilland Turbo Beaver

PT6
belongs in your
executive aircraft, too-

Beech Turbo Tradewind (turbine engine conversion)

The Pratt & Whitney Aircraft PT6
turbine engine powers more fixed wing
and rotary wing aircraft than any other
engine in its class. It is economical,
thoroughly tested, FAA certificated,
in production, and available now.

Weighing only 270 pounds, this 600
hp power plant combines maximum
speed with long range, at very low
operating cost. Its simplicity makes
maintenance and repair easy. The en-
gine is remarkably quiet and immune
to foreign object ingestion.

No other small aircraft turbine en-
gine delivers so much. No other small
aircraft turbine engine is labelled Pratt
& Whitney Aircraft, a name that has
come to mean reliability. All Pratt &
Whitney Aircraft engines are backed
by the world-wide United Aircraft
International organization.

See how you can benefit from the
outstanding capabilities, economy and
reliability of the PT6 engine. Your
United Aircraft International represen-
tative can supply you with information.

United Pircraft
International,
Incorporated

U

EAST HARTFORD. CONNECTICUT 06108, U.S.A.

OVERSEAS REPRESENTATIVE FOR:
PRATT* WHITNEY AIRCRAFT • HAMILTON STANDARD • SIKORSKY AIRCRAFT • NORDEN • UNITED TECHNOLOGY CENTRE • VECTOR • UNITED AIRCRAFT OP
CANADA LIMITED ,
REPRESENTATIVE FOR PRATT* WHITNEY AIRCRAFT PRODUCTS: UNITED AIRCRAFT INTERNATIONAL, SARL. 39 AVENUE PIERRE ler DE SERBIE, PARIS 8e. FRANCE
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Midway through the 2min firing a hole was burnt through the
ocket case and the rocket was destroyed. Throughout the

nrogramme particularly good results were obtained from the thrust
vector control, whose measured performance was some 70 per cent
higher than the original requirement.

Future applications of UTC segmented solids suggested by the
company include a more powerful booster stage for Titan 3C

80S

using seven-segment motors to develop more than 1,400,0001b
thrust each; the use of single, two-segment or three-segment
boosters with Titan 3 to launch medium-weight payloads at
minimum cost; the addition of four five-segment motors to a Saturn
type vehicle to increase payloads by 20-100 per cent; and advanced
ICBMs constructed from two-segment and three-segment
combinations.

Main elements of the UTC segmented solid rocket motor are indicated in the first sketch (above left). The
thrust vector control (TVC) system assembly is shown in the second sketch; this system sprays a reactive fluid,
nitrogen tetroxide, into the nozzle exhaust-stream to provide steering control for the rocket. The TVC tank for
the five-segment rocket is nearly 40ft long and about 3ft in diameter, and incorporates interconnected tanks
containing respectively the fluid and nitrogen gas for pressurization

UK REPORTS TO COSPAR

SPACE research in the United Kingdom during 1964-65 was
reported to the seventh meeting of COSPAR (Committee on

Space Research of the International Council of Scientific Unions)
in Buenos Aires during May 10-21. The British national report,
prepared by the National Committee on Space Research, included
notes on the current progress of British experiments being prepared
for American spacecraft, and the attitude-stabilized head develop-
ment of the Skylark sounding rocket. The introductory summary
of the full report stated:—

"During the year, a wide range of studies has been covered by
the British space-research programme and the steady expansion
stimulated by the increasingly available opportunities, particularly
those originating from the European Space Research Organization
(ESRO) and the National Aeronautics and Space Administration
(NASA) of the USA, has continued. The existence of such oppor-
tunities again serves to emphasize the international co-operation
which has played a leading role in the nature of the programme
since the creation of the British National Committee on Space
Research in 1959.

"The US/UK co-operative programme has continued with the
launch by NASA on August 25, 1964, of the satellite Explorer 20,
which included as part of its instrumentation equipment designed
by a British group to measure ion composition and temperature;
important information on the ionosphere and solar radiation has
been obtained from similar equipment flown in the satellite Ariel 1.
A third satellite carrying British instruments, Ariel 2, launched by
NASA on March 27, 1964, has given valuable data that are, at
Present, being evaluated.

"A group in the UK has also prepared experiments for the US
direct-measurement Explorer A (S-30A) satellite to be launched at
«ie end of 1965. This group and others in the UK are preparing
n i t m m e n t S f ° r ^ V S ^tcmxss OSO-D, OSO-E, OGO-E and
TTV ""*' ̂  PrcP81"^011 is continuing for the all-British satellite,
UK-3, to be launched by NASA. Occasional opportunities arise for
co-operative US/UK rocket payloads and this has been particularly
«K case during the International Years of the Quiet Sun, when

Nike-Cajun or Nike-Apache rockets containing joint payloads
have been launched to investigate the ionosphere.

"The European Space Research Organization came into being,
on March 20, 1964, and many of its planned rocket and satellite
payloads are to contain UK experiments. At the time of writing,
the first ESRO pair of rockets (Skylark payload III) to carry a UK
experiment (electron density and temperature probe) is about to be
launched from the Sardinia range.

"Direct co-operation with France has led to the inclusion of
British instruments in French rockets launched from the Sahara,
and the payload of the first French satellite FR-1, to be launched
by NASA, is to contain a British electron-density experiment.

"The Skylark rocket launched from the Woomera range in
Australia continues to provide a valuable research tool for investi-
gations up to about 240km (150 miles). The development of an.
attitude-stabilized head for the rocket has extended considerably
the range of experiments which can usefully be flown by this,
vehicle. The first two Skylark rounds to incorporate such stabilized
heads were flown on August 11 and December 17, 1964, primarily
to test the stabilization system but, in addition to the successful
operation of the system, valuable scientific results were obtained
from the experiments flown. Further flights of such stabilized
rockets are planned, and the emergence of this new facility offers,
increased opportunities for research in solar and lunar physics and
in astrophysics.

"Discussions have taken place with British Commonwealth,
countries with a view to extending the latitude coverage of investi-
gations by sounding rockets. A promising start to such an.
undertaking has been the formulation of a joint US/Pakistan/UK
agreement to launch US Nike-Cajun or Nike-Apache rockets,
containing British grenade payloads from the Sonmiani range in
Pakistan during 1965.

"A small-calibre (7iin) rocket is being developed in the UK, and
this should be suitable for synoptic meteorological and ionospheric
studies at ranges in the UK and other countries.

"Data from optical and radio observations made on satellites.
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continue to be gathered by amateur observers and professional
groups in the UK and provide a valuable source of information on
the upper atmosphere and the Earth's gravitational field. Because
of the simplicity of the equipment needed to make optical observa-
tions and since these are made mainly by amateur observers, the
cost of acquiring such data is not substantial; moreover, to obtain
some of these data on such a worldwide basis with instrumented
payloads in rockets or satellites would be difficult as well as
expensive.

"Since the formation of the COSPAR Working Group 5 on
Space Biology, the British National Committee on Space Research
has established an ad hoc group to examine the possible contribution
which the UK could make to this aspect of space research; some
exploratory discussions have been held."

The launching record of the Skylark rocket for 1964, the report
stated, comprised 11 firings involving 42 scientific experiments.
Approximately 71 per cent of the main subsidiary experiments were
successful, and 15 per cent were partially successful. In the August
11 launching of the first Skylark to carry a stabilized head, both the
Elliott stabilization system and the fine-alignment system of the
Culham Laboratories experiment (to make detailed spectroscopic
observations of the Sun) operated extremely successfully. The
position of the solar image was maintained within an accuracy of
lOsec of arc. Excellent results were obtained also on the second
such flight on December 17, with six high-quality spectrograms
and several first class X-ray photographs of the Sun being
recovered.

LUNA 5 HITS MOON
The Soviet Luna 5 spacecraft, launched towards the Moon on May
•9, hit the Moon on May 12 after what might have been an attempted
•soft-landing on the lunar surface. The fact that the spacecraft was
carrying soft-landing equipment was announced during the flight,
but the landing announcement was non-committal, stating only
that a great deal of information had been obtained.

First news of the launching was given late on May 9, when
Moscow radio broadcast the following official Tass communique:
"A space rocket was launched in the Soviet Union in the direction
of the Moon. It carries on board an automatic station, Luna 5,
weighing 1,476kg (3,2541b). The space rocket was launched today
in accordance with the programme of studies of outer space and the
planets of the solar system. The automatic station Luna 5 is fitted
with measuring apparatus for conducting scientific research.

"The launching was effected by a multi-stage rocket. The last
stage of the rocket was first placed into an artificial Earth satellite
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orbit and then, in accordance with the pre-set programme launch d
the automatic station on a trajectory towards the Moon.'

"The telemetric, measuring and scientific apparatus are switched
on automatically in accordance with the flight programme and o
radio command from the Earth. A special measuring complex on
Soviet territory is observing the flight of the automatic station
It measures the parameters of the station's trajectory and receives
the scientific information. The automatic station is moving alone
a trajectory close to the planned one.

"At 10 p.m. Moscow time (7 p.m. GMT) the station was at a
distance of 110,000km (68,000 miles) from the Earth over a point
on Earth at 41° 10' East longitude and 13° 34' North latitude. All
the equipment on board the station is functioning normally. The
co-ordinating and computing centre is processing all the incoming
information."

On the morning of Wednesday, May 12, Tass announced: "It has
been established after the processing of the trajectory measurements
carried out after the correction, that the automatic station Luna 5
is flying towards the Moon and will reach it in the area of the Sea
of Clouds on May 12 about 10.15 p.m. Moscow time.

"The automatic station Luna 5 carries for the first time equipment
for soft-landing on the Moon. According to telemetric measure-
ments the station systems are working normally. Radio communi-
cation with the station is being maintained. At 2 a.m. Moscow time
this morning Luna 5 was 330,000km distant from the Earth and at
a distance of 46,500km from the Moon."

That evening, news of the completion of the Luna 5 flight was
given in the following Tass announcement: "The automatic station
Luna 5 reached the surface of the Moon in the area of the Sea of
Clouds at 10.10 p.m. Moscow time today. During the flight and the
approach of the station to the Moon a great deal of information
was obtained which is necessary for the further elaboration of a
system for soft-landing on the Moon's surface."

Some initial confusion was caused by different versions of the
landing announcement having used variously the phrases "landed
on the surface," "hit the surface," and "reached the surface," but
it was soon evident that the expected soft landing had not been
achieved. Signals from Luna 5 were picked up at Jodrell Bank soon
after6 p.m. BST on May 12, and continued until an abrupt cut-off
just after 8.09 p.m., 5min before the estimated time of impact. Com-
menting on the subsequent landing announcement, Sir Bernard
Lovell said: "The Tass statement sounds as though it is a confir-
mation of our suspicions that the automatic machinery designed
to fire the retro-rockets failed to operate."

The last previous Soviet lunar flight took place in April 1963,
when Luna 4 flew past the Moon at a distance of about 5,300 miles.
There was speculation at the time that this might have been a
soft-landing attempt, but little information on the aims or results
of the flight were given by the Soviet authorities.

.First flight version of the Saturn vehicle's S-IVB stage was completed recently at the Douglas Space Systems Center at Huntington Beach, California.
It was then shipped to Sacramento for final checkout and full-duration static firing of its 200,0001b thrust hydrogen-fuelled Rocketdyne J-2 engine, in
preparation for flight as second stage of the first Saturn IB from Cape Kennedy early next year

<
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A replica of the Soviet satellite Electron 2, launched on January 30, 1964,
was placed on show at the Economic Achievement Exhibition in Moscow
on May 6, 1965. Its appearance was previously known, but only from
diagrams

EIGHT SATELLITES, ONE LAUNCH VEHICLE

The inter-agency multiple launch by Thor Agena D from Van-
denberg Air Force Base on March 9 (reported in "March Orbits" in
our April 15 issue) resulted in no fewer than eight instrumented
satellites being placed in orbit. They comprised :—

Two US Navy spheres—a Greb satellite and Solar Radiation 6
(designated 1965-16A and D)—intended to continue the work of
Greb 1, Injun SR3 and SR5.

Gravity Gradient Satellites 2 and 3 (1965-16B and C) and Secor 3
U6E); these entered 70° paths almost identical to those employed
by the first spacecraft of their type launched fourteen months
previously.

Surcal 2 (16G), a small payload to calibrate the US Navy's space
surveillance network.

Dodecahedron (16H), one of the TWR Space Technology
Laboratories satellites for environmental research.

Oscar 3 (16F), the third orbiting satellite carrying amateur radio
which, in near-circular orbit at about 575 miles, should have a life-
time in orbit of about 1,000 years.
. The Agena final-stage rocket (16J) is also in orbit. Because of the
•mtial proximity of the satellites to each other, it took nearly a
month to discover which spacecraft were which in the procession
which orbited overhead. British satellite tracking stations at Farn-

m <?nd Minley saw eight of these objects on a single transit within
of ten minutes, and their estimates of stellar magnitude

the sorting-out process.
On April 29 the rocket body was seen first, flashing from magni-

tuoe 3J to 6 every 9J seconds. This was followed 16min later by

Surcal, Secor, Oscar, and Dodecahedron, all of which were eighth
magnitude, although Secor occasionally flashed to +4. After six
minutes came Grav-Grad 2, and two more minutes later its sister,
both steady at ninth magnitude. Finally came the two solar
radiation craft, one twinkling at 4-8, after another two minutes.
The satellites cross Britain travelling from south-west to north-
east and from north-west to south-east, and their separation will
gradually increase with time.

DESIGNS ON VOYAGER

The US National Aeronautics and Space Administration has.
chosen Boeing, General Electric and TRW Space Technology
Laboratories to carry out preliminary design work on Voyager
spacecraft to be used for unmanned scientific exploration of the
planets. Any decision to construct actual hardware will await
completion of this design effort, estimated to take about three
months, and subsequent system design.

The three firms will concentrate on a spacecraft system com-
prising a 2,0001b spacecraft bus and a 3,0001b retro propulsion
system. Proposals for the design of a landing-capsule system will be
requested by NASA later this year. The Voyager programme is
scheduled to begin with test flights of the spacecraft bus in 1969
and the first interplanetary flight towards Mars in 1971. A com-
bination of Saturn IB and Centaur is being considered as the launch
vehicle.

In the proposals for the preliminary design work submitted to
NASA five additional major firms were also involved. Boeing
is supported by Electro-Optical Systems Inc and the Western
Development Laboratories of Philco Corp; General Electric is
working together with the Military Electronics Division of Motorola
and Texas Instruments; and TRW/STL is associated with Douglas
Missiles and Space Systems Division. Project management is
assigned to the Jet Propulsion Laboratory, Pasadena.

CROATAN COMPLETES CRUISE

NASA's seaborne rocket-launching expedition ended last
month with the arrival of the USNS Croatan at Valparaiso,
Chile. A total of 77 sounding rockets were launched from the
deck of the converted escort carrier during the three-month
expedition. Forty-five of the payloads were flown on Nike-
Cajun and Nike-Apache vehicles, and 32 were single-stage
meteorological rockets. Firings occurred at various positions
from 5°N to 60° S, with five experiments conducted at or near
the 60th parallel at about 78 °W.

MORE S-IVB STAGES
Eight additional Saturn S-IVB rocket stages are to be produced by
the Douglas Missiles and Space Systems Division under a 176.3m
contract from NASA Marshall Space Flight Center. This includes
delivery of additional ground support equipment to be used in an
automatic checkout system for the S-IVBs at the Douglas test
centre at Sacramento.

Previously Douglas was building four S-IVBs for the Saturn IB
programme and six for the Saturn 5 programme. The additional
stages are all for the Saturn IB programme, completing the pur-
chasing phase for the scheduled 12 flights. The 12 booster stages
for the Saturn IB programme are being built by Chrysler, while
Douglas S-IVB work is being carried out at Santa Monica,
Huntington Beach and Sacramento, Huntsville and Tulsa. The
new contract brings the Douglas S-IVB contract total to over $31 lm.

TIROS 9 MANOEUVRES

To prevent overheating of the Tiros 9 spacecraft and to ensure its
continued supply of solar power, the spacecraft was recently
commanded to make a "turn-around" manoeuvre. The satellite
is drifting 0.5° westward per day and, had the manoeuvre not been
made, the spacecraft would slowly turn its bottom side towards the
Sun. On that face of the craft there are no solar cells and no
protection against the intense solar rays.

One of the two cameras carried aboard Tiros 9 ceased taking useful
pictures last month. It is believed that the failure may have been
caused by a diode fault, caused in turn by the high radiation
encountered in the spacecraft's 435-1,605 mile orbit. The second
camera aboard the spacecraft is taking about 250 pictures daily of
the Earth's cloud cover.



News of Zond 2 was given in Chicago on May S by Gennadiy Skuridin
(see "Zond 2"). Above, Mr Skuridin (left) and Oleg Gazenko (right)
with Dr Leonard Reiffel of Illinois Institute of Technology

Other delegates to the Chicago conference included (from the left), hor

Bazhinov, M. Stretcher of General Precision Inc, Igor Mihvidov and R
Haines of Ames Research Center

Spaceflight

The Radio Research Station at Ditton Park, Datchet, near Slough,
has been renamed the Radio and Space Research Station. Previously
a DSIR establishment, the station now comes under the Science
Research Council and employs a total of 266 people. Among its
activities are the operation of the NASA tracking and telemetry
station at Winkfield and the planned operation, expected to begin
next year, of a new radio telescope at Chilbolton.

Zond 2, the Soviet spacecraft now heading for the planet Mars, has
experienced a communications failure, according to Dr Gennadiy
Skuridin, leader of a six-man Soviet delegation to the recent

symposium on post-Apollo space exploration in Chicago. The
Soviet scientist is reported to have said on May 5; "Transmissions
from Zond 2 have stopped. We have been unable to raise it again."
Meanwhile the US Mariner 4 is continuing to transmit information
back to Earth; on May 6 the spacecraft was 72m miles from Earth
and had covered 243m miles along its trajectory towards Mars.

The prototype Orbiting Astronomical Observatory, now being used
for environmental testing and systems checkout of two flight
spacecraft, is to be converted by Grumman as a third flight-ready
spacecraft. The two flight units already under construction are
designated OAO A-l and OAO B, and the converted prototype
will be known as OAO A-2. First launch is scheduled for late this
year or early next year using an Atlas Agena.

MOLNIYA'S PREDICTED ORBIT by Dr w. F. miton

OF all the nations of the world, the British are the most far-flung,
and the most interested in efficient global communications.

No doubt this is why in 1945 a Britisher, Mr A. C. Clarke, devised
the stationary communications satellite placed in a synchronous
orbit, now used by the Americans with great success for Early
Bird. What is perhaps not so generally known is that another very
promising orbit, the inclined 12hr ellipse, was first advocated by
two other Britishers (Mr S. R. Dauncey and myself) in a paper read
at the 11th congress of the International Astronautical Federation
at Stockholm in 1960.

This orbit is now being used by the Russian comsat Molniya 1.
One advantage of this orbit is that a given rocket can orbit two to
three times the synchronous payload, and a cost saving of this
magnitude is important in a commercial project.

Molniya 1 gives more than lOhr continuous communication
at each apogee—much longer than that given by the lower-altitude
Echo and Telstar satellites. Molniya 1 hurries past a sleeping
population at perigee, to give a further 10-1 lhr of service to
North America during the Russian night-time. During the middle
5hr of this period, the satellite will climb so high over the USA
that it will be "visible" from Russia over the North Pole.

As we suggested in 1960, the orbit plane of Molniya is inclined
almost exactly at 63.4° to the equator (65.5° actual), so that apogee
will remain fixed above 30°N latitude, selected by the Russians as
most favourable to their needs. (As an aside, I would mention
that I have two different translations of our Stockholm paper into
Russian, which no doubt explains the diffusion of our ideas.)

Thus the Soviet Union has a single satellite giving lOhr daytime
communication over the whole of Russia, plus another 5hr at
night, and all this for a launching cost less than half that of Early
Bird, if the satellites are of the same size. As mentioned in our 1960
paper, the Molniya orbit plane will precess slowly over the months,
but always keeping the centre of the service over 30GN, where they
(and we) want it.

An important point which our paper did not mention is that, by
launching a second satellite when Molniya 1 has drifted one-third
of tbe way round the Earth, the Russians would have a service

giving continuous 24hr coverage of the northern hemisphere—
including Siberia, which is missed by Early Bird. The addition of a
third satellite for symmetry would give not only an aesthetic
feeling of completeness, but also a completely fail-safe system so
that, in the event of the "outage" of any one satellite, tbe other
two satellites would still offer a complete 24hr service.

The synchronous orbit requires six satellites to offer this same
security. Even Molniya 1 alone offers a fairly good service to the
civilized world, whereas Early Bird by itself offers no service at all
to two-thirds of the Earth (see page 23, Telecommunications
Satellites, Iliffe Books Ltd).

The 24hr equatoral orbit gives equal coverage north and south
of the equator, and omits the polar regions. By cutting even more
the service to the sparsely inhabited regions near the South Pole,
the 12hr inclined ellipse can give continuous service up to and
including the North Pole, which is of great strategic importance.

It is perhaps in economy of ground stations that the inclined
elliptical orbit shows to best advantage. A system of three synch-
ronous satellites will require three expensive, non-productive
ground stations to link them together, situated in the equatorial
zone. On the other hand, easily manned ground stations in, say,
Moscow, Andover (USA) and Japan could link the three elliptical
orbits, and would pick up a lucrative local traffic at the same time-
History will show which system is preferred.

The use of such satellites will remain at the choice of the owner.
America wishes to export television in large doses, particularly to
the other English-speaking countries. It is true that a television
channel can alternatively relay about a thousand telephone conver-
sations; for purely telephonic purposes, however, a satellite
incorporating a rough telephone exchange simplifies the ground
equipment a great deal, but makes television much more difficult-

At all costs we must avoid a smug feeling in England that, as
we thought up both systems of satellites, we know it all—it >s

exploitation rather than invention which counts. Once again,
Britain has missed the boat in spite of the efforts of many, including
myself; the most powerful and profitable development of space to
date has now been left in the hands of others.
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The first of two McDonnell RF-4C Phantoms for
the 10th TRW, USAF, landing at RAF Alconbury
after its 4,500-mile flight from Shaw AFB,
S Carolioo last week. See news item overleaf

"Flight" photographs

Sweden's Bloodhound 2s
TWO OF THE SIX BLOODHOUND SQUADRONS
bought by Sweden are now in an advanced
stage of formation at Barkarby airfield,
near Stockholm. The next squadron is to
be based with F13 Wing at Norrkoping and
the other three will probably be attached to
F10 at Angelholm, F12 at Kalmar and F17
at Ronneby, all in southern Sweden.
Deliveries of the Bloodhound 2, given the
Swedish designation System 68, began
some 18 months ago and total programme
cost will be Kr300m (about £21.4m).

The Swedish annual defence staff plan of
1954 stated that missiles would probably
be more effective than fighters by the end
of the 1960s. Development of a Swedish
ramjet-propelled missile was begun, but
dropped as uneconomic, and an evaluation
quantity of Bloodhound Is was ordered in
1957 for both Air Force and Army. The
Army eventually bought the Hawk in Octo-
ber I960, but the Air Force ordered Blood-
hound 2 in 1961 because of its high readi-
ness and ability to intercept supersonic
targets at high altitude. This was a prime
requirement because of the short warning
toe and close-in decision line in Sweden.
The original order provided for three of the
six squadrons to be cancelled, should the
defence committee then sitting so decide,

* e fuU q u a n t i t y w a s c o n f i r m e d i n

Bloodhound 2 is, of course, an air-
portable system in its British form, but the
Swedish requirement called for rapid move-
ment by road. For this purpose special
loadable trailers were designed for the
Launch Control Post and Ferranti Firelight

target-illuminating radar. The LCP, TIR
and four launchers of each fire unit can be
loaded on to nine lorries and moved away
in two hours. The roadable part of the
system is Swedish-made and the vehicles
passed, and in some cases exceeded, the
very stringent British FVRDE tests at
Chobham. Scania Vabis provide the trucks,
Hydrauliska Industri AB the hydraulic
hoists on each lorry for handling missiles
and launchers, and Linkoping Transport
Industri the special trailer suspensions.
Scania Vabis also provide the Volkswagen
small buses for personnel. The whole unit
has excellent poor-road and cross-country
performance.

Swedish Bloodhound 2s are integrated
with the STRIL 60 defence environment,
the Firelights being aligned automatically
from the sector operations centres and
locked-on to the target before the missiles
are launched. Once loaded, the launchers
can remain unattended and only two men
are required in each launch control post.
All sub-units on the launchers are designed
for rapid replacement rather than in situ re-
pair, and a Ferranti digital computer in the
LCP carries out automatic check-out
routines for the whole fire unit. The
Bloodhound 1 had a launcher life of 120
days, and this has been improved in the
Mk 2. It takes some time for operators to
become reconciled to quite this level of
confidence in unattended serviceability in
a missile.

Swedish estimates are, incidentally, that
the all-in cost of the missile system for the
given task is 25 per cent that of an equiva-
lent fighter system, but that the missile has

neither the human inspection and decision
ability, nor the multi-mission potential,
of the fighter. Manned and unmanned
systems are now considered complement-
ary. (Picture, page 762.)

Saab 305 Details
IT is NOW KNOWN that the Saab 305 missile,
whose existence was first officially an-
nounced last year, is ultimately to be pro-
duced in several forms. The present 305A,
test firings of which are being made from
ground ramps with the aid of a tandem
booster, is radio-command-guided from
aircraft and carries a unique Swedish-
designed warhead. Proximity fuses can be
fitted for air-to-ground and air-to-air
firing, or delay fuses for anti-shipping
use. Launch weight is 6601b, body dia-
meter 12in, wing span 2ft 8in, and body
length lift 7in. The solid-fuel motor has
launch and cruise components, is mounted
on the missile e.g. and its case forms part of
the missile airframe. It can be launched at
from Mach 0.4 to 1.4 and up to 45° bank
and is stressed for load factors up to 10 to
allow the maximum off-set from aircraft
heading and consequent minimum ex-
posure of the aircraft to ground defences.

Manoeuvring is by the four rear fins
actuated by servos operated by solid
propellant charge and restrictor producing
a constant l,3001b/sq in pressure. The
radio command link, with its receiver
mounted in the tail of the missile, employs
special microwave signal coding of a type
which makes signal analysis for jamming
practically impossible.

Guidance is by pilot-operated joystick
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Compatibility trials
between the US
Army's new Penning
tactical missile and
its Vertol CH-47
Chinook helicopter
which gives it "shoot
and scoot" battlefield
mobility, were re-
cently in progress at
Orlando, Fla. Pershing
is built by the Martin
Company's Orlando
division

and visually observed tracking flare, missile
lateral acceleration being proportional to
joystick deflection with the addition of both
stick rate and the integral of stick de-
flection. This produces the same results as
velocity control at small offset angles, but
better results than pure velocity control at
large offset angles. The missile is not spin
stabilized.

The 305 is destined for the Saab A60
trainer/strike aircraft and for the AJ37
Viggen. Relative to the Nord AS. 30, Saab
claim that the 3O5A has a more effective
warhead, higher manoeuvring ability and
greater resistance to jamming.

Another Bien Hoa Disaster
FOR THE SECOND TIME WITHIN MONTHS, the

USAF has had disastrous lpsses of men and
aircraft on the ground at Bien Hoa, the
large military airfield 12 miles from Saigon.
Last Sunday, May 16, a flight-line explosion
triggered off a chain-explosion among
armed and fuelled aircraft parked, reported-
ly, wing-tip to wing-tip. As we closed for
press, losses were reported to be 26 Ameri-
can and four Vietnamese dead, and 10
USAF B-57 Canberras, 11 SVAF Skyraiders
and one USN Crusader totally destroyed,
with many more aircraft damaged. Sabo-
tage was ruled out by the commander of the
local US Army Second Air Division, Gen
J. H. Moore. The ultimate death roll was
expected to exceed 50.

Indonesia Probing Australian Airspace
INDONESIAN AIR INCURSIONS over Papua-
New Guinea are causing alarm to Australian
officials and a further hastening of the
Australian defensive build-up in that terri-
tory can be expected. Australian pilots in
the areas bordering the now-Indonesian
West Irian (formerly West New Guinea)
have several times reported Indonesian air-
craft flying over Australian border posts,
and recently an Indonesian civil DC-3 was
found 200 miles off course over the new
strategic airfield at Kagamara. Indonesian
Air Force pilots are also known to have
flown civil aircraft on regular services into
Lae, in the guise of airline pilots, on the
route from Sukarnopura (formerly Hol-
landia). This route is shared between TAA
and the Indonesian airline Merpati.

No Phantasma at Alconbury
UNDOUBTEDLY ONE OF THE FASTEST a n d One
of the most heavily stencilled aircraft to be
seen in Britain for some time, the McDon-
nell RF-4C Phantom II landed at RAF
Alconbury last Wednesday, May 12. Two
arrived, to begin the re-equipment of the
10th Tactical Rconnaissance Wing, which
has up to now been operating the RB-66C.
Although not the first Phantoms in Europe
(the first arrived three years ago on a
demonstration tour) they are the first
wholly reconnaissance versions to be seen
outside the USA.

The two aircraft, flown by Col D. S.
Spain and Capt J. W. Coombs with second
pilots Maj L. E. Alumbaugh and Capt E. R.
Goodrich respectively, made the 4,500-mile
flight from Shaw AFB, South Carolina, via
Bermuda, the Azores and France in 8hr
40min, cruising at 53Okt at 30,000ft and
taking on board a total of 46,000 US gal of
fuel in four air-to-air refuellings.

FLIGHT International, 20 May <»6 i

Basically an F-4C with a new nose and n o
armament, the RF-4C incorporates optical
infra-red and electronic sensor systems for
day and night missions in any weather at
high or low levels. Ex-RB-66C crews are
being split up, with the pilots going on to
Phantoms at Shaw AFB while navigators
and defence systems operators are trans-
ferred to units. The RB-66Cs are being
phased-out as the Phantoms arrive, with a
full complement of two squadrons—36
aircraft in all—expected to be operational
at Alconbury and Toul-Rosieres, France
by the end of the year.

Bentwaters, headquarters of the 81st
TFW, is expected to receive the first of its
F-4Cs next month, and within two years all
UK-based USAF fighter and reconnaissance
units are to be fully re-equipped with
Phantoms.

RMAF: Change of Command
THE ROYAL MALAYSIAN AIR FORCE has a new

CAS, seconded from the RAF. Air Cdre
A. McK. S. Steedman, CBE, DFC, RAF.
succeeded Air Cdre C. S. J. West, DFC, on
May 13. Air Cdre Steedman has latterly
been on Transport Command's operations
staff at Upavon and was previously com-
mander of RAF Lyneham. He has pre-
viously served on secondment with a
nascent Commonwealth air force, being
loaned to the RCeyAF from 1957-59 in
order to command its main base at
Katunayake.

Washington Appointment
APPOINTED Commander, RAF Staff.
Washington, and Air Attache, Washington,
is Air Cdre A. D. Frank, CBE, DSO, DFC, who
is simultaneously promoted to air vice-
marshal. The appointment will be effective
from August 26.

AVM Frank has been Director of Opera-
tional Requirements (3) in the MoD
(Air) since October 1962. During the war
he served as an RAF liaison officer in the
US and in 1957 commanded the first Vulcan
bomber unit, 83 Sqn.

PRINCESS MARGARET is to present a Stan-
dard to 74 (Trinidad) Sqn, which operates
Lightning F.3s from RAF Leuchars, on
June 3. Ex-members wishing to attend are
invited to write to the Squadron Adjutant.
RAF Leuchars, Fife, giving their rank and
dates of service with the squadron.

AUGUST this year should see 1,000 lives
saved by the Martin-Baker ejection seat, and
to celebrate the occasion and to honour Mr
James Martin, a dinner dance is to be held
at the Dorchester Hotel, Park Lane, London
Wl, on Saturday, September 25.

All who have made emergency ejections
by means of Martin-Baker seats and who
wish to attend this function with their
ladies, but have not received invitations, are
invited to write to Wg Cdr J. Jewell, OBE,
Martin-Baker Aircraft Co Ltd, Higher
Denham, nr Uxbridge, Middx.
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Straight and Lev

Well, if it doesn't fly first time . . . . . . it won't be for lack of supporters
Mr Bob Wilson, 39, with his manpowered flying machine at Moor Park, Preston. Among the spectators were his eight children: Robert 12, Ian 10, Carol 11, Sharon 6, Wendy A, lulie 5
Terence 8 and Shirley 9. What a nice looking family, and what a proud Dad he must be. A gust of wind damaged a rotor during assembly, unfortunately, and the trial flight was
called off, but Mr Wilson—a cycle dealer—is not disheartened

THE United States Department of
Justice cracks down very hard on
IATA for agreeing to ban in-flight

cinema. In a lengthy and frightfully pom-
pous statement, full of long words like
evidentiary and antithetical, the Justice
Department accuses IATA of just about
everything except armed robbery, burglary
and sheep stealing.

"Sic semper IATA," sneers the Justice
Department in conclusion, impressing us
all with its superior intellect.

Actually it is not typical IATA at all.
What the Association's member airlines are
trying to do is to prevent the outbreak of
what amounts to a new variation of the old
free-gift war, this one of unprecedented cost.
I salute IATA for what it is trying to do.

TOP SECRET

Secrecy, says the Minister of Aviation,
"is entirely inapposite to civil aviation
projects."

Entirely entirely—until you want some
information. For example:—

What is the breakdown of the £120m or
so of public money allocated to or spent on
civil aircraft and their engines? We
know how it is broken down by type, but
how is it distributed among the various cost
headings of design, tooling, flight develop-
ment, etc? The Ministry says "it is not
possible to split the sums" in this way. But
if it isn't, how were the costs estimated?
And how can they be controlled?

What is the target date for entry into

IIH**
This is the first "follow-on"

order for the VC10. and will have
a profound effect on Middle East
Airlines and Aerolineas, the
Argenve? airline, who are on the
veTge of placing a £30 million
nrder with the British Aircraft
Corporation for Boeings.

m

BOTTOM SECRET

—from the "Daily Telegraph," May 5

service of the Concorde? Can we see the
reports of the Transport Aircraft Require-
ments Committee?

Can we see the RAE report on the Air
Bus?

It isn't that these things are secret, you
understand, but they will do very nicely
until some secrets come along.

• Question Vas ist ein Luft Kapitan?
Answer Ein Luft Kapitan is ein Herr ben
sitzen on der leften in der machine, und
wann tings wronggoen, ben callen das co-
pilot "Grosser Dumbkopf, why ben up-
pullen mein wheels wann ich down-pushen
mein flaps shouten ?" Und ben cursen und
das hair tearen und later in haus ben beaten
die Frau and der liddle childers und kicken
das pooshenpup und der liddle kitty und
nicht been speaken mit der neighbour-
folkers for ein week.—From BALPA's
journal "The Log."

• In a recent appeal decision Mr D. F.
Allen, aviation economic planning under-
secretary in the Ministry of Aviation, refers
to "the disadvantages of two British opera-
tors on one route."

I wonder what disadvantages Mr Allen
can be thinking of? Competition on the

main routes, properly regulated by the
ATLB, smartens up the poolers, forces
them to improve efficiency and to reduce
costs, and brings improved service to the
public and to industry. How much better
for Britain it would be if our planners could
see this.

I believe that modern Britain, whose
industry and exports depend so much on air
transport, must make a basic assumption:
that regulated airline competition is best
unless it can be proved otherwise.

• From a footnote to a Standard Tele-
phone and Cables' press release:—

"Value analysis is not the same as cost
reduction. For example, cost reduction
applied to a rat trap would consider the
base, the spring, etc, and perhaps reduce the
cost of manufacture from Is to lOd. Value
analysis means looking at the function.
The answer? Use threepenn'orth of rat
poison. You also get a better quality job—
because the rat will probably die elsewhere."

• I am delighted to hear that Marconi
has been awarded a Ministry of Aviation
feasibility study contract, but dismayed by
the name of the project—Multi-systems
Automatic Test Equipment. It has one of
those whimsical acronyms which, more than
any other, inclines me to say Oh! MATE.

• From a Smiths Aviation description of
their Compensated Pitot/Static Head:—

"An improved method of mounting . . .
will offer advantages where inaccessible
mounting is required."

ROGER BACON
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SPECIALIST SERVICE TO THE
AIRCRAFT INDUSTRY

PRESTIGE BINDERS
FOR

MANUALS AND ILLUSTRATED PARTS LISTS,
TO A.T.A. 100 SPECIFICATION

TYPESETTING,

also

FULL PUBLICATIONS SERVICE

TYPEWRITING, PRINTING, PLATEMAKING:
including Kodak Automatic "Platemaster"

For details:

ORCHARD & IND LIMITED
LOOSE LEAF DIVISION

Northgate Street, GLOUCESTER
Telephone: Gloucester 22111 (OGL) 2. 5 lines.

KEEP ON COURSE
in every sphere of aviation
by reading "FLUGWELT
International." Design
offices and erection shops,
ground and flight test
departments and aircraft
maintenance areas are
opened to you.

"FWbWHI International" is

your key to the fascinating

world of aviation, rocket

technology and space flight.

As a reader of "HU6WUT

International" you are in the

best possible company:

83.5% of all readers in 80

countries are actively en-

gaged in aviation and space

research.

It pays to know "fll/finHF International"—Germany's outstanding technical journal for aviation and space flight.

Please ask for free specimen copies from

KRAUSSKOPF-FLUGWELT-VERLAG • MAINZ • LESSINGSTRASSE 12-14 -GERMANY
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even if they operate
the same type of aircraft,

no two airlines have the same
galley equipment requirements..

there are as many
different galley configurations
as there are types of aircraft,

routes and airlines.

OODQ

TIMMINS

TIMMINS
designs, engineers and manufactures galleys
and galley equipment to exactly match these
particular in-flight catering needs.

In service, TIMMINS equipment has proven
itself to be uncommonly reliable (ask us about
MTBF and failure modes).

A V I A T I O N L I M I T E D

AIRCRAFT GALLEY & EQUIPMENT DIVISION, Montreal International Airport, Dorval, Quebec, CANADA

IN 5 FREE BOOKLETS
Large, dear Town Guides of all the main city and town centres in Britain-
invaluable to every motorist—presented FREE in AUTOCAR, starting in this week's
issue. Road names... one-way streets . . . meter zones . . . principal buildings—every-
thing to save you time and temper in unfamiliar surroundings. AUTOCAR Town Maps
Book is absolutely up-to-date, uses the latest RAC information, and superbly
Printed in two colours. First 27 maps in AUTOCAR this week—balance in next four
issues. Make sure of the complete book.

FIRST PART OUT 21 MAY Is 6d

Autocar
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F R E E 64 PAGE BOOKLET IN 3 PARTS

TIP- TOP TIPS
Practical tips on overhaul—tuning—

maintenance from famous riders
Britain's aces share their secrets of overhaul and
tuning with you — in a FREE 64-page booklet beginning
in MOTOR CYCLE out now. Bill Boddice . . .
Mike Duff... Don and Derek Rickman lohnny Brittain . . .
Sammy Miller... Allen Dudley-Ward — these are just some
of the top-liners whose unrivalled know-how is here for
you in TIP-TOP TIPS. It's a must for every keen rider!

Motor Cycle 20 MAY
1s. as usual

"•"••"••~™"™~"™l^""^~ The theory and practice of powered flight

sixth edition w. r.

Flight
Handbook

35s net by post 36s 5d
331 pages illustrated

from leading booksellers

The theory and practice of powered flight. This is a completely new book.
The text has been entirely rewritten and enlarged to bring it into line with
modern aviation practice, and the illustrations both line and half-tone are
new; they include four double sided pull-outs of the cutaway drawings for
which FLIGHT is noted. This version of an established textbook will be of
great value to students and all interested in the technical aspects of aviation.

Published for "Flight" by

I L I F F E B o o k s L t d
DORSET HOUSE STAMFORD STREET LONDON SEI

CAMPBELL BENSEN
GYROCOPTERS

The range of models include:
Float-Copter, Gyrocopter and
Single and Two-seat Gyro-
glider with Joystick or Over-
head control. All are available
complete, test flown or in Kits.
The latest B-8S model with
Nosefairing and windshield is
now in Production.

BACKED BY THE UNRIVALLED EXPERIENCE OF THE BENSEN AIRCRAFT CORPORATION

Sole licensed Manufacturers:- CAMPBELL AIRCRAFT LTD., EVERLAND RD., HUNGERFORD, BERKS.
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THE

BRITISH AVIATION
INSURANCE COMPANY LIMITED

The oldest and largest office
specialising in Civil Aviation

HEAD OFFICE

3-4 LIME STREET, LONDON,
Telephone: Mansion House 0444

BRANCH OFFICES

TORONTO

E.C.3

MONTREAL
620 Cathcart Street,
Montreal 2.
Telephone: 861-7286

JOHANNESBURG
401 Prudential
Assurance Building,
94 M»in Street.
Telephone: 838-1417

477 Me. Pleasant Road
Toronto 7
Telephone: Hudson 5-4461

EDMONTON
Suite 750,
I Thornton Court,
Edmonton, Alberta.
Tel: GArden 2-5104

CALCUTTA
Thapar House,
25 Brabourne Road,
Calcutta I.
Telephone: 22-8401/2

VANCOUVER
Pacific Fire Building,
325 Howe Street,
Vancouver I, B.C.
Telephone: 681-6304

BRUSSELS
99 Rue de la Loi.
Telephone: 12.00.05

1 TREAT

CORROSION
SERIOUSLY

use

anti-corrosion
fluids

p|'u"*
 G a * f f " m i l a ' A ' Dismantling life; improves finish; effective on

Stubborn
(Rust Remover). Releases metals ranging from stainless steel

seizures; speeds main- to pure aluminium.
; saves replacement parts. Plus Gas Formula *E' External

Fluid P~" ^ " " " U l a ••*' rrotective Metal
, . . , • "Events corrosion; protects sion; prepares for paint; prolongs

piu _ • n u s (>as hormuia - t txternai
Fluw o F o r m u l a 'B > Protective Metal Treatment. Suppresses corro-o f orrosion; protects sion; pre

e parts; preserves machinery. paint life.

'.C' N o n - C o r r ° -
Increases tool

All Plu. Gam antl-corro.lon fluid, are non.
acid, non.toxic and non-injurious.tuning Huid. Increases tool acid, non.toxic and non-injurious.

ngineers throughout the world use Plus Gas to solve corrosion
problems. Write now or telephone for details.

Advisory Service available throughout the U.K.

PLUS GAS COMPANY LTD
evor House, 100 Brompton Road, London S.W.3. Tel: Knightsbridge 0425/8.

Telegraphic address & cables: ABFLUIDS, LONDON S.W.3.

precision data sensors
and systems

temperature pressure

REC
DE-ICED AIR DATA SENSORS

AND FLIGHT CONTROL SYSTEMS

PITOT-STATIC TUBES
• Neutral and fully aerodynamically compensated
• Boom or side mounting
• Fully de-iced and anti-iced by self-regulating heaters
• Rugged construction for extra long life

PITOT TUBES
• For boom or side mounting
• Fully de-iced and anti-iced by self regulating

heaters
• Insensitive to angle of attack or

sideslip
• Rugged construction for

extra long life

• High recovery factor
• Fast thermal response
• Shock & vibration proof

TOTAL
TEMPERATURE

SENSORS
• Fully de-iced models for

engine control and air
data systems

• Non de-iced
and open element
models for f l ight test

ANGLE OF ATTACK
SENSORS & SYSTEMS

• Anti-iced sensors

ICING
DETECTORS

Revolutionary design of
sensors for subsonic and
supersonic flight

• Noexternalmovingparts

for helicoptor rotor blade,
airframe or engine intake
mounting

Rugged construction • Small, light weight
• No moving parts

Write for descriptive bulletins and specifications on temperature
sensors, pressure sensors, temperature standards, temperature
control modules and complete measuring, indicating and control

systems, de-icing heaters, etc.

RESEARCH & ENGINEERING
CONTROLS LTD

Durban Road - Bognor Regis • Sussex
Telephone: Bognor Regis 4101-2-3-4 Telegrams: Sensor Bognor Regis
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PRESS DAY — Classified Advertisements

"copy" should reach Head Office by

FIRST POST THURSDAY for publication

in the following week's issue subject to

space being available.

C L A S S I F I E D A D V E R T I S E M E N T S
AdvartisMlMt RatM 1/6 per word, minimum IS/- . Special rates for Auctions, Contracts, Patents, Legal and
Official Notices, Public Announcements, Public Appointments, Tenders 1/8 per word, minimum 20/-. Bach
Paragraph is charged separately, name and address must be counted. Semi-display advertisements £6/16/- ner
inch depth, minimum one inch. All advertisements must be strictly prepaid and should be addressed to "FLIGHT
International" Classified Advertisements Dept., Dorset House, Stamford Street, London, S.B.I TeleDhon«
Waterloo 3333 (STD.01). Telegrams/Telex: Flight Iliffepres, 25137 London. v

Postal Ordm aad cheques sent in payment for advertisements should be made payable to "FLIGHT International"
and crossed & Co.
Trad* Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 20 aad 15°/ for

52 consecutive insertion orders. Full particulars will be sent on application.
Box Numbers For the convenience of private advertisers, Box Number facilities are available at an additional
charge for 2 words plus 1/ - extra to defray the cost of registration and postage, which must be added to the
advertisement charge. Replies should be addressed to Box 0000, c/o "FLIGHT International," Dorset Houu
Stamford Street, London, S.K.I. '
Tin Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes.

AIR LINKS LTD.
APPROVED STOCKISTS

Having acquired substantial stocks of airframe
parts we can offer immediate delivery compre-
baasive range of spares and components for:

DC7 — DC6 — DC4 — C4 aircraft.
Stores—South Block, RedhW Aerodrome,

RedbiU. Surrey-
Telephone: Nutfield Ridge 3412

TELEX: CABLES:
•7219 A I R U N K S GATWICK

PRESS NOTICE
CLASSIFIED ADVERTISEMENTS

June 10 issue closes for press 1st post Tuesday,
June 1, 1965.

AIRCRAFT FOR SALE

PETER CLIFFORD AVIATION LTD.
HAVE AVAILABLE FOR IMMEDIATE DELIVERY
TV/fORAVA D . Twin engine, five seat executive, 300hr
*•**• since new passenger transport C of A, fully
equipped for IFR, including de-icing, £16,500 or near
offer.

TRAVELAIR, twin engine, five seat executive, under
300hr since new private C of A, fully equipped for

IFR, including de-icing, £21,000.
B O N A N Z A S, 200 m.p.h. single engine, five seat
•** executive, delivered last December, under lOOhr
since new, superbly equipped including Brittain B.4
autopilot with VOR/ILS coupler, dual VHF and VOR,
ADF, marker. UK price £16,500, reduced export price
can be negotiated.
IVfOONEY MK 20B 1961, all metal version, 350hr
•LTX flown since new, autopilot, King KX130E, VHF/
VOR/ILS, T12ADF, marker, three year C of A until 1967,
£6,500.

PART EXCHANGES IF REQUIRED
OXFORD AIRPORT

KIDLINGTON 4262
CABLES CLIFFAIR OXFORD [6575

A COMMANDER 520; Aztec; Cessna 310; Cessna
**•• 175; Apaches (2); Comanches (2); Tri-Pacers
(3); P. Princes (2); C.47s (6); DC-6 & 7; CV-240. Also,
Austers, Tigers, S. Cubs, Mooney, Prentice, Saab, over
40 listed. AVSCO Ltd, Biggin Hill Airport, Kent.
Biggin Hill 2063. [6574

FOR SALE

CANADAIR C.4 AIRCRAFT

Following the introduction of Britannia aircraft
from July, 1965, AIR LINKS offer for sale
their Argonaut fleet with a complete supporting
range of engine and airframe spares. Three
aircraft are fitted with 78 seats and a Fourth is
stripped for cargo operations (payload 9400
kilos).

Purchaser of these aircraft can be assured of all
operational support and assistance including
crew training, maintenance, etc.

Further details: Air Links Limited, London
(Gatwick) Airport. Telephone No. A VEnue
S711 or Crawley 28822. Telex 87219. Grams
Airlinks Gatwick.

AIRCRAFT FOR SALE

MOONEY MK 21 1961, 360hr since new, 350 channel
50kc VHF VOR/ILS/Ghdeslope, ADF/tuning

meter, three light marker, autopilot, C of A 1967, £6,250.
Phone after 7, HOU 1339. [6576

MOONEY MK21 , 1961. T.T. 1030hrs. King KX 120,
VOR, LOC, Motorola ADF T12. For details

please contact Lars T. Clase, Arkivgatan 7, Goteborg/
Sweden. Tel: 176030 (office). [6564

BRITISH MIDLAND AIRWAYS LTD., Castle
Donington. Telephone: Castle Donington 741.

Two C.47 Dakmasters for immediate delivery in full
airline use. Price £18,000 each.

De Havilland Chipmunks with Public and Private
three year C of A and Public Transport C of A. High
modification state. Price £2,200.

Gipsy Major 10, Mk 2 engines.
Avro 19, metal wings.
Bedford Firetender, four wheeled drive, fitted by

Pyrene, completely equipped in as new condition. £3,250.
[6522

DE HAVILLAND DOVE MK 5, public transport
C o f A . Full airline radio. Eight seats. Long range

tanks. Recently re-upholstered. Absolute mint condition.
Frank H. Wright (Construction) Limited, Ashton
Works, Raynesway, Derby. Tel: Derby 63131. [6521

AIRCRAFT ACCESSORIES LTD
LEADING STOCKISTS OF DC3 & C47

AIRCRAFT SPARES

COMPREHENSIVE RANGE OF SPARES
AVAILABLE FOR IMMEDIATE DELIVERY
AIRFRAME & ENGINE SPARES. INSTRU-
MENTS, ELECTRICS, EXHAUST, POWER

PLANTS ETC

ALSO WIDE RANGE OF SPARES FOR
DOVE. VIKING, BRISTOL FREIGHTER,
BRITANNIA & MANY OTHER BRITISH

AIRCRAFT
38/40 PEABODY RD., FARNBOROUGH.

HANTS.
Phone: FARNBOROUGH 3300/1/2

Cables: AIRCESS

AIRCRAFT FOR SALE

AERO COMMANDER 560F. 7/8 seater, new P.T.
C of A T.T. 115 hours. Full airline radio etc.

De-icer boots, all modifications incorporated. £36,000
with spare engine or lease.

1964 MOONEY MARK 21. T.T. 134 hours. 120E
360 channel 50 kc/s and VOR etc. £8.400 or lease.

NEW 1965 MOONEY MARK 21. King 120E 360
50 kc/s VOR, electric gear. "Positive-Con-

trol," like Auto Pilot (Brittain) fitted standard no
extra charge. Cruise speed 187 m.p.h. £10,348 tax and
T.C.I, paid.

1959 AERO 45 Twin. 2 VHF's, VOR, ADF. New
upholstery. New 2 year C of A. £5,250.

BEECHCRAFT 35. 4 seater, new upholstery, new
engine, new paint. VHF, VOR, ADF, etc. New

C of A April 1965-1967. £4,500 or lease.

1948 PRENTICE. Long-range tank, radio, etc
£1,350.

AIRCRAFT in stock from £400-£36,000. Financing
available 20% deposit and balance over 5 years.

Leasing one to seven years with option to purchase
(min. 300 hours).

TNTERNATIONAL AIRCRAFT (GUERNSEY) LTD.,
••• St. Peter Port, Guernsey. Telephone: Central 2359.

RAPIDE DH.89 for sale. Just completed C of A and
Check 4. On a Transport C o f A . Radio: twin VHF

and single ADF. Twin wind driven generators. AH
enquiries to Technical Director, British Westpoint
Airlines Ltd, Exeter Airport, Exeter. [651°

SALchek co-ordinates a wide range of aircraft
engineering facilities—conveniently, efficiently
and economically at one of the most up-to-date
airports in Europe. "On ground" time is reduced
to a minimum and prices are competitive.
SALchek policy dictates first-class quality.

ALL-AT-ONE-AIRPORT-SERVICE
S C O T T I S H A V I A T I O N

LIMITED
PRESTWICK AIRPORT, SCOTLAND
Tel: 79888 • Tetox 77432 Cables: AERONAUTICS
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S A L E LEASE

DOUGLAS DC-6
AIRCRAFT
DOUGLAS DC-6AJB

Aircraft aircarrier maintained on present
lease. Approximate TSO airframe 4,000
hours at termination.

DOUGLAS DC-6B

Zero hours since American Airlines block
overhaul. 93 passengers. Now available.

DOUGLAS DC-6 Ex-KLM
80 passenger, 4,228 gallons fuel. Over-
seas radio. KLM check 4 completed.
Immediately available.

All Aircraft Owned by

NATIONAL AERO LEASING CO., INC.
P O. Box 48-184, Miami Int'l Airport,

Miami, Fla.
Cable: Airland Tel: 635-0734

AIRCRAFT FOR SALE

S H A C K L E T O N A V I A T I O N L T D .

LIGHT AIRCRAFT DIVISION
OLE DISTRIBUTORS FOR UK AND EIRE FOR

THE SUD-AVIATION HORIZON
1EMONSTRATOR 1965, 160 Lycoming, low wing.
' constant speed prop, retractable undercarriage, four
iais, rotating safety beacon, blind flying panel, VHF,
iany extras, immediate delivery ex-Sywell. List price
7,000, used for demonstrations only, £6,249.
JEW 1965 SUD-AVIATION HORIZON, 150 h.p.
™ model with fixed pitch prop, VHF, many extras,
een and white, list price £5,999.
IEAGLE AIREDALE FARNBOROUGH DEMON-
' STRATOR. Blue and white. Just released by
lanufacturers with new 3-year C of A and with new air-
aft guarantee, but with 12 hours flying at Farnborough
•isplay. Dual controls, blind flying panel, rotating
ifety beacon, constant speed prop, and many extras,
4.999.
JEW BEAGLE 109 AIREDALE, full blind flying panel,
^ dual controls, rotating safety beacon, four seats,
ixury interior, KY95E, three years C of A, red and white,
st price, £5,899.
JEW BEAGLE HUSKY, superb take-off performance

with 180 h.p. Lycoming engine, four seats, red and
hite with red upholstery, full dual controls, blind flying
mel many extras, list price £4,699.
{EAGLE TERRIER MK II 1962, red, white and silver,

dual controls, full panel, NAV lights, starter,
snerator, good VHF, every conceivable extra, private
of A to March 1968, £1,549.

LUSTER MK IV, Lycoming engine, exceptional
condition, sprayed in modern styling, only £799.

IRENTICE FOUR/FIVE SEATER, King VHF and
VOR, full blind flying panel, many extras, two years

« on three years C of A, taken in part exchange, will
wpt for immediate sale £899.
ILSO in stock for immediate delivery three Cessnas,
i . 'J"'oChipmunks, o n e pjper Pawnee, etc, etc.
£ASIEST Hire Purchase terms.

JPECIAL income tax saving finance terms, over three
'years if required.
^NY type of aircraft or car taken in exchange.

, . „ , . EXECUTIVE AIRCRAFT DIVISION
ILWAYS a selection of Doves, Aztecs, Apaches,

Unnanches, Cessnas, etc. Send for list.

TRANSPORT AIRCRAFT DIVISION
»Yi> a selection of DC-3s, DC-4s, Bristol

freighters, Constellations, Viscounts, etc. Send for

• . __SHACKLETON AVIATION LTD.
end Office: 175 Piccadilly, London, W.I. HYDc Park

2448. Private Branch Exchange. [0608

rad, ^ffSL F u l 1 P u b I i c transport. Full airline
irt «ch f 1 2 ' ? 0 0 - L a n d o r o t h e r securities taken in
•Sbrd 6262*1 arranged if required. Telephone:

[6535

• SPARKING PLUGS "—Stock available of th«
following
AC 171 RS.I9-2RS REB.37N C.34S C.35S
C.26S R.33S R.MS RC5/4 RC.50R
S.86R LS.85 LS.86 LS.87 LS.88
LR.3/R KR.3/B LB.I/I LB.I/2 KB.I
RB.19R RB.23R CH7S-I2 RB/3 R.37SI

Enquiries walcomad for any quantities.
A. J. WALTER ( A V I A T I O N ) LIMITED

The Drive, Horley, Surrey.
Tel.: Horier 3420 and 4294.

Cables: Cubeni, HoHey.

AIRCRAFT FOR SALE

DOUGLAS A-26B INVADER conv. to ON Mark
"Marketeer." P & W R2800-CB16/17's w. Water

Injection. Full ARC Airways Radio; Bendix RDR-1B
Radar; RCA T'ponder; DME; 22-ch HF; Course Direc-
tor ; Sperry A-12 Autopilot w. App. Coupler; Dual RMI's,
Dual Controls and instruments; wing-tip tanks; DC-6
wheels, etc, etc. De-luxe interior, panoramic windows,
bar, lavatory; Interphone and PA system, many other
extras. Spares. 300 m.p.h. cruise with very long range.
Magnificent aircraft in "as new" condition. For further
information contact Air Couriers Atlantic Ltd, Gatwick
Airport. Tel: Crawley 23812. [6536

AIRCRAFT ACCESSORIES & ENGINES

A IRCRAFT spares for all types of aircraft- Vendair,
Biggin Hill Airport. Tel: BN9 2251. [0250

AIRCRAFT ACCESSORIES & ENGINES
WANTED

MfANTED—AUSTER AIRCRAFT SPARES. Large
* • or small quantities. Any model including the

Military Models. Please forward listings and price (Air
Mail). Australair Limited, Box 28, Bankstown, Sydney,
Australia. [6551

AIRCRAFT WANTED

CHACKLETON AVIATION LTD.

\LTE will pay cash on sight for any light or executive
' * aircraft, hire purchase accounts settled. Unlimited

cash available. Shack leton Aviation Ltd, Head Office,
175 Piccadilly, London W l . Tel: HYDe Park 2448.
Cables: Shackhud London W1. [0096

/""•ASH OFFERED for private low-hour 2-4 seater
' - ' aircraft. Pristine condition essential. Photo,
details, price. Box No. 1822/1. [6560

f<EMINI wanted. British C of A not necessary.
*-* Specification and price to Jens Toft, Lem, Denmark.

[6571

1V/TODERN fourseater light aircraft in exchange for
• l v A June 1963 Lancia Flavia Farina Coupe. Market
value £1,600. Cash adjustment either way. London
Estate Cars Ltd, 4, 5, 6 and 7 Exeter Parade, Exeter Road,
London, NW2. Business hours GLA 7175/7416 and
evenings WEL 2487. [6489

AIR PHOTOGRAPHY

T£24, F24, K19B, K13B, and most other types of aircraft
•"• cameras in stock. Accessories, controls, also avail-
able. Developing equipment. Morse printers, test units
available from stock.

HARRINGAY PHOTOGRAPHIC SUPPLIES LTD.
423 Green Lane, London, N5. Mountview 5241/4.

[0810

CAPACITY AVAILABLE

SURFACE Finishing of Contoured parts, Internal and
External, up to 12in in diameter and 18in long.

Elliptical, Square, Rectangular, Hexagonal, etc.

ARMYTAGE BROS. (Knottingley) Ltd, Foundry
" • Lane, Knottingley, Yorkshire. Telephone: Knot-
tingley 2743/4. [0975

LIND -AIR (SUPPUES) LTD.
STOCKISTS OF FINEST QUALITY

AERONAUTICAL & ELECTRONIC EQUIPMENT & COMPONENTS
TOTTENHAM COURT ROAD

LANGham
LOIVDOIV W . J

30

CSE are sole distributors for Piper
aircraft in UK, Eire, Holland,
Belgium and Luxembourg. They
are also distributors for Lycoming
engines, King radio and operators
of the Oxford Air Training School

m

•PIPER

DISTRIBUTORS

CSE AVIATION LIMITED
Oxford Airport Kidlington Oxford

Telephone: Kidlingrton 3931/5
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CLOTHING, FOR SALE OR WANTED

TO A.F. Officers* uniforms purchased; good selection of
••*• RAF Officers' kit for sale, new and reconditioned.
Fisher's Service Outfitters, 86-88 Wellington Street,
Woolwich. Tel 1055. [0567

GROUND EQUIPMENT

WANTED. Instrument Landing System also Decca
424 ACR. Details to Airport Commandant.

Southampton Airport. Eastleigh 2341. [6579

HANGARS

AIRCRAFT HANGAR
SIZE 227FT x 122FT y 28FT 6IN

This magnificent building is for sale due to Airport
reconstruction. The steelwork is absolutely as new and
•can be inspected standing erected at Castle Donington.
Price £4,500, as standing on site.

WESCOL CONSTRUCTION CO. LTD.
LUMBROOK MILLS, NORTHOWRAM, HALIFAX

68168/9. [6539

MAPS AND CHARTS, ETC

A ERAD FLIGHT GUIDE provides unrivalled world-
• '* wide flight documentation—with weekly amendment
service.
A PPLY International Aeradio Limited (Aerad Divi-

'*• sion), Hayes Road, Southall, Middlesex, England,
for full information and literature. [0695

PACKING AND SHIPPING

R & 3. PARK LTD. Dominion Works, Thames Road,
• Chiswick, London W4. 'Phone: Chiswick 7761.

Official packers and shippers to the aircraft industry. [0021

PERSONAL

| ^O-PILOT WANTED round trip Cape Town Septem-
*-' ber/October. Well equipped light aircraft, small
contribution required towards cost of fuel only. Box No.
1829/1. [6567

PUBLIC APPOINTMENTS

MINISTRY OF AVIATION
AVIATION OPERATIONAL RESEARCH BRANCH

LONDON (HEATHROW) AIRPORT
Two MATHEMATICIANS/AERONAUTICAL

ENGINEERS / PHYSICISTS (graded SCIENTIFIC
OFFICE / SENIOR SCIENTIFIC OFFICER) to join
team studying the OPERATIONAL BEHAVIOUR
O F CIVIL AIRCRAFT NEAR AIRPORTS including:—

(1) Statistical design of the experiment and measurment
programme, development of methods for automatic data
reduction and analyses, application of smoothing
techniques.

(2) Techniques and programme of measurement using
sophisticated equipment, correlation of results with
conditions in the environment; contribution to policy in
fields such asoperating and airworthiness requirements,
guidance systems for approach landing and take off,
Terminal Area Air Traffic Control.

A considerable amount of field work at airports in UK
and collaboration with operational authorities and
research establishments are involved.

QUALIFICATIONS: First or second class honours
degree, Dip Tech, or equivalent or higher qualification
in mathematics, aeronautical engineering, or physics and,
for SSO, at least three years' postgraduate experience in
the appropriate subject.

SALARY: SO £940-£l,586. SSO (minimum age)
£l,750-£2,147.

Starting salary according to experience. Superannua-
tion under FSSU. Opportunities to compete for per-
manent pensionable posts.

APPLICATION FORMS from Ministry of Aviation,
Est. 2/3 S.M.(R), Room 421, Adelphi, John Adam Street,
London, WC2, quoting HC/2D/1I30.
(16) [6552

RADIO & RADAR

WANTED, 24 volt VOR receiver with indicator, and if
possible glideslope and marker, suitable Public

Transport (Cargo) aircraft cf 10,0001b AUW. Write,
quoting price and condition to Treffield Aviation,
Pembroke House, Valley End, Chobham, Surrey. [7562

OXFORD AIR TRAINING SCHOOL
Operated by CSE Aviation Ltd
Distributors for Piper aircraft

requires additional

FLYING INSTRUCTORS
The Oxford Air Training School,
Ministry of Aviation approved for
both professional and private pilot
training, has immediate vacancies for
Flying Instructors of all grades to
meet a rapidly expanding programme.
CPL/IR or CPL both full and assistant
Instructor ratings considered. Possibly
some requirement for charter flying.
Salary commensurate with experience
and qualifications, Company pension
scheme and loss of licence insurance.
Please write or telephone for applica-
tion form to

The Principal
OXFORD AIR TRAINING SCHOOL

Oxford Airport, Kidlington, Oxford
Tel: Kidlington 3931/5

MINISTRY O F A V I A T I O N
AIR TRAFFIC C O N T R O L OFFICERS

T H E MINISTRY OF A V I A T I O N
OFFERS T R A I N I N G FOR T H I S

FORWARD L O O K I N G CAREER I N T H E
N A T I O N A L AIR TRAFFIC C O N T R O L

SERVICE
You can enter as an officer under training if

you are between 23 and 35, male or female, with
recent aircrew experience as pilot or navigator
or considerable experience in A.T.C.O duties.
(Exceptionally, with both Aircrew and A.T.C.O.
experience you could be considered up to age
40.) You should normally have G.C.E. with
five passes or equivalent qualifications.

Initial training will last about a year. Starting
salary ranges between £935 and £1,355 according
to age. Annual increments take the salary up to
£1,730 and there are good prospects of pro-
motion to the next grade (maximum salary
£2,036). There are also a number of hither
appointments with salaries of £2,240 and above.

There is a non-contributory pension scheme
when appointments are made permanent.

Write or call for details to:
MINISTRY OF A V I A T I O N

Est. 5(») I, Room 754, The Adelphi, John Adam
Street London, W.C.2

Britannia Airways Limited
Luton Airport, Bedfordshire

require

'A' and 'C licensed Engineers and
Skilled Aircraft Fitters, preferably
with Britannia experience.

Engineer holding 'X' instrument
Cat.8.3.

Engineer holding 'X' compasses
CL2/CL3.

SENIOR EXECUTIVE
position vacant in the Commercial
Sales department of expanding
British Independent Airline. Excel-
lent salary and prospects but ex-
perience in passenger freight markets
essential.

Box I82IJI.

SERVICES OFFERED

H EPAIRS and C of A overhauls for a
J * Brooklands Aviation Ltd, Civil 1 > w . l r v._ .
Sywell Aerodrome, Northampton. Tel: Moulton 325?'

[0307

OOURNAIR. Overhaul and repair for all aircraft „„'
u ^rOT>- En8'n e e r . i nE survey team attend anywhm

the UK at 24 hours" notice. Collection, deliver! I
ferrying. Expert consultancy service.
•ROURNAIR, authorized CESSNA dealers
** Airport, Christchurch, " '-'

ip to

Northbourne 2093. [0510
A ERAE> FLIGHT PACK SERVICE supplies operate

•r%- with up-dated flight documentation pre-packed Zp
individual aircraft.

printers for the Aviation Industry

A PPLY International Aeradio Limited (Aerad Division! <
f* Hayes Road, Southall, Middlesex, England, for M'
information. [0606 j
XfARM AVIATION LIMITED. A.R.B. approved for ]
-* maintenance on light and agricultural aircraft un
to 3,000 A.U.W. Agricultural Chipmunk conversions.
Rush Green, Hitchin, Herts. Tel: Stevenage 3447. [0288:

SITUATIONS VACANT

CHIEF PLANNING ENGINEER
The duties will include the supervision of the production
planning section and will embrace the following func-
tions: Aircraft scheduling, Maintenance scheduling.
Component scheduling, Production of work specifica-
tions and documentation, Subcontract assessment and
liaison, Maintenance of aircraft technical, Labour, and
cost records, and Interdivisional planning liaison. This
is a senior position based at London Airport.

AIRCRAFT PROGRAMMER
To produce and maintain both daily and long term
schedules of aircraft programmes for service or mainten-
ance purposes in conjunction with the Operations Division
and Economic Planning unit. The successful applicant
will have had considerable airline maintenance experi-
ence. Based at London Airport.

ALL APPLICATIONS IN WRITING TO:~
THE PERSONNEL OFFICER,

BRITISH EAGLE INTERNATIONAL AIRLINES.
LONDON AIRPORT,

HOUNSLOW, MIDDLESEX. [657!

HOVERCRAFT
APPLICATIONS are invited for Trainee Captains for a
permanent Solent Hovercraft Service starting this summer
Preference will Be given to applicants with good airaai
piloting experience and who have experience of WJff,
Box No. 1797/1. I65"

CROP SPRAYING PILOTS required overseas con-
tracts, UK or ICAO licences. Box No. 1798/1. [M->

AIRCRAFT RIGGERS AND FITTERS
REQUIRED

Used to working on small aircraft and engines.
ROLLASON AIRCRAFT & ENGINES LTD.

CROYDON AIRPORT lM'3

IRAN NATIONAL AIRLINES CORPN.
REQUIRES

Licensed RADIO ENGINEERS for DC-6 and Vis-
count Aircraft in Teheran and Dove Aircraft m ABaM-
Minimum contract for two years, extendable. APJ1

first instance in writing to: Blanford & Houdret Lta,,
Leadenhall Street, London, EC3. '"

BKS AIR SURVEY LTD.
Require Immediately

EXPERIENCED NAVIGATOR „ or
Permanent pensionable positions for either

overseas survey operations. , /-
Write Personnel Manager, BKS Air Survey LW,

Road, Leatherhead, Surrey.

I^ALEDONIAN AIRWAYS (PRESTWICK) LTD'
^-- requires engineer officers for Britannia a>
Good rates of pay. Apply Chief Pilot, La.
Airways, Imperial Buildings, Victoria Road,
Surrey.
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SITUATIONS VACANT

Control Officer required for South
a ' r Airfield. M.O.A. Licence or Services
n-r?v,: m.alification suitable. Apply Personnel Mana-

« r Airwork Services Ltd, Bournemouth (Hurn) Airport,Servic
, Hants.

rport
[6569

oir i i lTURAL Fixed-wing Pilot required in UK.
I r «i , ir month for experienced man. Also vacancy

bleC.PX trainee. Box No. 1836/1. [6570
, l t h C P L and Instrument Rating required for

"r M executive twin. Permanent position with
-Itart prospects. Mid-Fly, Birmingham Airport

Tel SHE 2441 ex 110. l«>»»

-IILOT required for Executive Dove based Leicester-
P shre. Excellent salary, pension scheme etc. Write

i th S i details of experience to Box No. 1806/1. [6558
with tunaeu±l ^
^ I I A N A AIRWAYS require Flight Engineers for thei
G VC10 fleet Based in London. Apply: Chief Fligh.
Fonineer Ghana Airways Corporation, South Office
tnginct.^ ^ Building Oceanic, London (Heathrow)

t, Hounslow, Middx. [6557

. is Traffic Controller required at White Waltham.
A Civil or RAF qualified. Apply Short Brothers &
Harland Ltd, RAF Station, White Waltham, Maidenhead
26411. [6547

rc
a
0 INSTRUCTORS with GAPAN CFI Ratings,
one as CFI, required urgently growing New Club

with 100 members; four aircraft so far. Financial partici-
pation and Directorship available with CFI Post if desired.
Apply Managing Director, Middleton St George Aero
Club Tees-Side Airport, or Telephone (evenings) Croft
225 or StAlbans 53531. [0336

DAN-AIR (ENG) LTD have vacancies for flying
engineers with eng/airframe experience on Ambassa-

dor and DC-4 aircraft. Apply: Chief Engineer, Dan-Air
Engineering Ltd, Lasham Airfield, Nr. Alton, Hants.

[6511

DAKOTA—HERON—DOVE. Captains / co-pilots
required immediately based London (Gatwick)

Airport. Apply to Chief Pilot, Morton Air Services,
London (Gatwick) Airport, Horley, Surrey. Telephone:
AVEnue 8755, Ext 320. [0536
pOMMERCIAL PILOT with current IR and minimum
^ od 3,000hr for Executive Aircraft based Midlands.
Box No. 1735/1. [6515

FLYING INSTRUCTORS required, excellent prospects.
* Bournair, Hurn Airport, Christchurch, Hants.
Telephone: Northbourne 2093. [6514
J/UWAIT AIRWAYS CORPORATION require "A "
" and "C" licensed engineer with Comet and Avon
endorsements. Basic salary K.d. 1,890 p.a. with allowances
up to Kd.440 p.a. (lKd £1 Sterling), free accommodation,
wo months leave each year, no income tax. Applications
[o Technical Manager, PO Box 394, Kuwait. [6534
AIR TRAFFIC CONTROLLER REQUIRED. M.o.A.
rt licence essential. Write full details and salary
required to Airport Commandant, Southampton Air-
Port. [6566

QUALIFIED FLYING INSTRUCTORS required for
elementary flying training at bases in Southern

England. Staff Pilots required to operate jet aircraft.
Southern England. Ex-Service Pilots with C.F.S. category
or adequate jet experience would be suitable for the above
vacancies. [6565

r\C3 CAPTAIN, minimum 1,500 hours on type.
" DC3 CO-PILOT with CPL/IR, minimum 500 hours
on type. International Aircraft (Guernsey) Ltd., Norman
House, South Esplanade, Guernsey, Channel Islands.

[6563

SITUATIONS WANTED

*TR PILOT, American, age 45, 9,500hr p.i .c, 12,500hr
total, rated DC-3, CV 240, 340, 440, no accidents,

,feSe""y .""Ployed North Africa. Wants position in
Africa, Middle or Far East. Box 1657/1. [6473
£XPERIENCED AIRPLANE CAPTAIN, British, 41
r * m

y e a V d - U K A L T P . 12,500 hours total, 6.500 in
v.ommana. Endorsements on heavy multi-engine piston,
lurmne and pure jet. Good and accident-free record.
**aiiaDle in Ju iy . Prefe rs i i v m g abroad. Box 1468/1.

[6561
, mature young man, previously three

itin
 u " u s e d m aviation, enthusiasm still intact, seeks

n e r e sophisticated attitude utilised and not
Box No. 1835/1. [6568

TEST EQUIPMENT

S T » V I J S 3A & E - H a l 1 L o w Temperature Component
temiw?, 8 C h a m b e r , internal 63in x 33|in x 32in,
Excenen,Ure ! .a n g e p l u s 2 < r c d o w n t o m i n u s 8 0 ° c -
trok n,A i??"1 0"1 complete with instruments and con-
21 B n i 5 x 4 f t 9 i n y 7ft 6in high. L. Solloman Ltd,
'ViarT4V?Pn l l S a l f o r d - Manchester. 5. Phone: BLAck-

4 5 7 1 ' [6500

TUITION

L J N K TRAINING CENTRE. Link 24s

BRITISH EAGLE
INTERNATIONAL AIRLINES

Invite applications for the following positions:—

Senior Station Officers required by British Eagle
International Airlines Ltd. at London (Heathrow)
Airport and Knightsbridge Air Terminal to act as
deputies to the respective Station Superintendents.
These posts will entail a large measure of respon-
sibility for the overall running of the stations
concerned and for the control of staff. Salary, de-
pendent on experience, will be within the range
£1350/1550 per annum inclusive of shift pay where
applicable.

Applications in writing only and stating preference, to

PERSONNEL OFFICER, OPERATIONS DIVISION

BRITISH EAGLE INTERNATIONAL AIRLINES LTD.

LONDON (HEATHROW) AIRPORT

HOUNSLOW

MIDDLESEX

GULF AVIATION, BAHRAIN
Have vacancies for DC.3 First Officers who may be regraded Heron
Captain if holding ALTP or SCPL. Salary £2,473 or £2,720 p.a. tax
free. Free furnished air conditioned accommodation. Child Allowance
£103 10s. p.a. per child or separation and boarding allowances. U.K.
leave eight weeks per annum. Free medical attention, generous provident
scheme. Permanent employment.

Applications should be addressed to:
Personnel Officer, Associated Companies, BOAC H.Q., London Airport, Middlesex

TUITION

BEDFORDSHIRE AIR CENTRE LTD.
APPLICATIONS ARE INVITED FOR THE

FOLLOWING COURSES:

SENIOR PROFESSIONAL LICENCE
FLYING INSTRUCTOR'S RATING
EXECUTIVE PILOT TRAINING
AGRICULTURAL PILOTS COURSE
INITIAL AND ADVANCED P P L . TRAINING
INSTRUMENT RADIO/PROCEDURE TRAINING
NIGHT RATINGS
Applications to the Registrar, Bedfordshire Air Centre
Ltd, Cranfield Airport, Bedford. Cranfield 481. [0289

IJOR YOUR Approved Course for the Commercial
' Pilot's Licence and/or Instrument Rating, contact
The London School of Flying, Elstree Aerodrome, Herts.
Telephone: Elstree 3148 or 3070. [6553

HERTS & ESSEX AERO CLUB. Stapleford Tawney
Aerodrome, Essex. Phone: Stapleford 341 (4 lines).

Three miles from Theydon Bois Underground (Central
Line, 35min from City). On 250 Bus route. Open every
day. Licensed Bar and Restaurant for Members. MofA
approved 30hr course. Twin ratings. Type ratings,
Instrument rating, renewals, e t c .JNight flying. R/T
training and ground subjects. -Aircraft: Aircoapes,
Cherokee, Chipmunk, Prentice, Twin Comanche. [0355

TUITION I
A MIMechE, ARB Cert, etc, on "Satisfaction or Refund

-̂ *- of Fee" terms. Thousands of passes. For details of
Exams and Courses in all branches of Aeronautical,
Mechanical Eng, Electronics, etc, write for 156 page
Handbook—FREE. B.I.E.T. (Dept 702), 29 Wright's
Lane, London, W8. [0077
T EARN TO FLY for £44. Courses for Private, Com-
-*-1 mercial Instructor's and Night Flyer's licences.
Fleet sixteen aircraft: five types. Resident on airfield.
Wiltshire School of Flying, Thruxton, Andover. One hour
15min Waterloo. Telephone: Weyhill 352. [0533

A VIGATION LTD. provides full-time or postal tuition
•™ or a combination of these methods, for M.o.A.
pilot/navigator licences. Courses arranged to suit indi-
vidual requirements. Service personnel may obtain our
course through the Fcces Correspondence Course
Scheme. For details apply Avigation Ltd, 30 Central
Chambers, Ealing Broadway, London, W5. EALing
8949. [0248
AIRWAYS TRAINING LIMITED, Gatwick Airport,

**• D4 Links, MoA approved and Dove aircraft.
Contractors to leading independent Charter Companies.
Tel: Crawley 28822, ext 6515. [0286

OURREY & KENT FLYING CLUB, Biggin Hill.
^ M of A Approved Courses, Chipmunks, Aircoupes,
Cessna, Cherokee, Comanche. D.4 Link training. I /F
Courses. Brochure on request. Telephone: BN9 7255.

[0293
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LONG TERM AIRCRAFT
PROJECTS IN CANADA

Canada's largest aircraft manufacturer
has vacancies for
PROCESS PLANNERS

with experience in
1. Aircraft Assembly Methods
2. Sheet Metal Details
3. Machine Shop Methods

TOOL DESIGNERS
with a minimum of five year's experience in an aircraft Tooi Design
office engaged in the design of airframe assembly jigs and detailed
tooling for Spar Mills or other complex machine parts.

SHOP METHODS ENGINEERS
preferably with overall experience in aircraft manufacturing
although experience in specific areas might be acceptable.
H.N.C. in Mechanical Engineering or equivalent is the minimum
qualification.

These positions carry good salaries and exceptional employee
benefits. Excellent working conditions and good opportunities for
advancement due to rapid expansion.

Interviews will be conducted in United Kingdom early in June.
Please submit, by Air Mail, resume of career to:

Mr. B. Deacon, Employment Supervisor, (Ref.C.K.)
DE HAVILLAND AIRCRAFT OF CANADA, LIMITED
MALTON, ONTARIO, CANADA.

H A W K E R S I D D E L E Y

BOOKS

A ERAD AIR MILEAGE HANDBOOK~uniaB,
•"• authoritative. unique-
A ERAD are authorized agents for IATA publicat™A on_ "Restricted Articles" and "Containers a^

A PPLY International Aeradio Limited (Aer
A Hayes Road, Southall, Middlesex, Eng
information. !M |

"flO Continental—By Car." Holiday motorim, ;
«J Europe. By Walter Hutton. The author ™ho

one time was European Manager of the New York Tim
spends six months of each year touring on the CoaS
of Europe, and in consequence has a unique knowledseS
his subject. In this book he explains how to avoid ft
congested routes, either when travelling to known tourS
attractions or in seeking the lesser-known beauty scot
and places of interest. After a chapter on plans and c«.
parations, all the main countries of central Europe arc
visited. France, Belgium, Holland, Germany Austria
Switzerland, Italy and Spain. There are also chapters or
mountaineering by car; and highways to hobbies The
text is supported by clearly drawn maps, including thost
covering the best approach routes to various countries
and mountain passes. The author gives first-hand'
information on condition of roads, hotels to visit aric
places and things to see. 17s. 6d. net from all booksellers
By post 18s. 6d. from Iliffe Books Ltd., Dorset House
Stamford Street, London, S.E. 1.

"CPEED and How to Obtain it." 8th Edition. Thi;
" is a book for the enthusiast. It first considers

such matters as design, metals, fuels and some of &
mathematics relating to them, and then covers
entire subject of "strip and rebuild," assuming tk
reader to be overhauling a fast machine; every par:
is dealt with in detail. Finally there are hints on the
sport of racing. 8s. 6d. net from all booksellers. B
post 9s. 4d. from Iliffe Books Ltd., Dorset House, Stan;
ford Street, London, S.E. 1.

BOOKS WANTED

v V I A T I O N B O O K S wan ted . Sales catalogue 4d.
^ B o o k s h o p , 116 B o h e m i a R o a d , St Leonards, Susses.

[0335

CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants

To "Flight International" Classified Advertisement Department, Dorset House, Stamford Street London. S.E.I.
Telephone Waterloo 3333 (5TD.0I). Telegrams/Telex: Flight Iliffepres. 25137 London.
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

• RATE: 1/6 PER WORD, MINIMUM 18/-. NAME
• Name and address to be included in charge if used in advertisement.
• BOX NUMBERS: If required, add 2 words plus 1/-. ADDRESS
• PRESS DAY: 1st POST THURSDAY, for following week's issue.

Cheques, etc., payable to " F L I G H T International" and crossed "& Co."

Please write in BLOCK LETTERS with ball pen or pen''1

REMITTANCE VALUE ENCLOSED NUMBER OF INSERTIONS REQUIRED..
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BEAGLE B 2 0 6

Beagle's B.2O6 is the most modern and versatile light twin piston-

engine military communications aircraft available in production for

world markets.

Among its many outstanding characteristics are:

•k EXCEPTIONALLY WIDE INSTRUMENT PANEL (54 inches) making

possible fully duplicated blind flying panels and full radio and navigational aids.

•*• SPECIAL ATTENTION to layout of flight deck which meets I.A.T.A. and

Transport Command requirements for transport aircraft.

•k HYDRAULICALLY OPERATED AIR-STAIRS/BAGGAGE door for ease of

entrance and self-contained operation in the field.

• LARGE DOORS FOR ENTRANCE AND FREIGHT LOADING to accom-

modate packages 56" x 40" X 3 1 " (with loading ramp).

•fr STRONG FLOOR—designed to accommodate loads of up to 250 Ib. per sq. ft.

* FULLY DUPLICATED electrical system.

•k GUARANTEED FATIGUE LIFE of 15.000 flying hours.

•k DESIGN FOR MAINTENANCE backed by provision of a full "exchange/

overhaul" scheme for all components.

B A G L E AIRCRAFT LIMITED
" | " " s * m . SH0MH»l|. |».stA. SUSSEX TEIEFHOBE: 1301 REARSBT tEMMMOME. HURStY. LEICBTERIHIRE. TELEPHOUE 12!

n p r n

The aerial hand camera
with fastest picture
sequence available.

A New Creation for Aerial Photography
by Linhof Precision Camera Works
Both shutter tensioning and film transport are coupled
together; twisting the right-hand grip brings them both
into operation for shooting. Shutter release locks when
Rollex Back is loaded, and an indicator shows when you
can fire the shutter. Right-hand grip locks to prevent
double exposures. Cine Rollex Back takes up the 53
exposures on 70mm film before you have to reload. It is
quickly interchanged with other magazines or holders.
Lenses of 80,180 and 270mm focal length are contained in
quick-change helical focusing mounts; each lens having a
Compur special shutter speeded from 1 /25th to 1;500th
second with B & T and a press focus release. Lenses are
supplied with a heavy duty guard, to prevent accidental
damage. The rigid open-sight Finder has fields marked for
80 and 180mm lenses. For aerial work, the infinity setting
can be locked, and zone focusing makes the camera ideal
for sports photography. All controls can be operated with
gloved hands.

The Rank Organisation

RANK STUDIO EQUIPMENT
WoodgerRoad • Shepherds Bush • London, W. 12 • Tel: SHEpherds Bush 2050

Second Class Postage Paid at New York, N.Y.
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This modern, versatile helicopter with a take-off weight
of 12 tons is designed and produced by SUD AVIATION,

leading rotorcraft manufacturer in Europe today.

The SUPER FRELON's outstanding performance and ease
. of flying enable it to cope with any type of mission,

in all weather conditions, by day or by night.

In civil configuration, the three-turbine concept provides
utmost comfort and flight safety.

sud aviation
37, Bd de Montmorency - PARIS 16" 224. 84-00
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