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Estimation

THE accounts of the Air and Navy Estimates Debates appearing on pages 394-
395 are reassuring confirmation of the interest displayed by Members of
Parliament in the technicalities of air and anti-submarine warfare. On the

other hand, they are also evidence of the disturbing lack of dependable iniorma-
tion on the composition and effectiveness of a potential enemy.

Of the world's great air forces, those of the U.S.A. have been freely publicized,
tor they are strong; of the R.A.F. and Naval Aviation little more can be said than
is contained in our accounts of the Debates, and from these it will be learned that
serious deficiencies persist. Of the Soviet Union a great deal has been written,
but very little, in our own estimation, is known. Each week brings new assessments
of strength, effectiveness and aims of Russian service aviation ; but how much of
this is based on factual knowledge? On strength Flight declines to pronounce, tor
we are in no position to do so, but about technical developments there are grounds,
at least, for useful conjecture.

The Russian strategic bomber force probably comprises a number of squadrons
equipped with a version of the Boeing B-29—possibly of higher performance,
though hardly so effective.as the R-50. which now equips U.S.A.F. units based
in this country. Though the Russian fighter and fighter-bomber force is still com-
prised largely of piston-engined machines, appreciable quantities of jet-propelled
types are indubitably in service. ' In" the 1948 May Day parade, for example, tour
types made their appearance, either as prototypes or as the equipment of squadrons.
To our own mind, however, a more serious consideration is that some dozens of
jet fighters with swept-back wings and tail surfaces (we will not presume to guess
at their designation) participated last year. This fact, at least, denotes great
activity in the development of fighters, and the R.A.F. could not, on present esti-
mates, display a similar quantity of such aircraft within a period of two years. It
may be that the machines concerned suffer from the same shortcomings as do com-
parable American types, of which poor handling qualities at extreme height and
the inability to operate from small airfields are among the most serious; but at least
their Mach Number should be appreciably higher than that of any standard R.A.F.
fighter. The importance of this lies not only in the high speeds attainable, but in
the peace of mind it affords the pilot in combat, especially at high altitude.

That these advanced fighters do exist in Russia is one of the few incontrovertible
facts—and a very disturbing one. We must hope that the "balanced" air force
advocated in the House is not merely an admission of gravely deficient Intelligence.

The Under-water Menace

IN spite of the general apprehension regarding atom and hydrogen bombs, Britain
and the United States are apparently becoming more and more concerned with

the problems of defence against large-scale Schnorkel-depth submarine attack.
From the point of view of air power, it is perhaps, well to remember that during

the war more than 50 per cent of all U-boats sunk were credited to aircraft and all
but a handful to land-based aircraft. Specialized anti-submarine aircraft have not
been neglected in this country—far from it. Two of our newest prototypes—the
Fairey G.R.17 and Blackburn Y.A.5, of which the latter has already undergone
preliminary deck-landing trials—are designed specifically for the work of seeking
out, marking and destroying submarines. Moreover, the four-engined Avro Shackle
ton is a long-range aircraft of post-war design, for maritime reconnaissance anc
attack. There is still a good deal of operational life left in the Fairey Firefly, which
may be charged with the medium-endurance strike and reconnaissance responsibili-
ties eventually to be taken over by one of the two new aircraft that, in service form,
are expected to be powered by double-Mamba turboprops.

The time has undoubtedly come when Naval and R.A.F. staffs should strengthen
their co-operative measures to avert the possibility of a submarine blockade which
could prove fatal to these islands.
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SUPERFORTS
WITH

ROUNDELS
First Four of Seventy R.A.F.

B-29s Delivered to Marham

Illustrated by "Flight' Photographs

ON the misty morning of March 22nd,
Mr. Arthur Henderson, Secretary of
State for Air, and Major-General Leon

W. Johnson, Commander of the Third Air
Division, U.S.A.F., flew to R.A.F. Station,
Marham. Their agreeable duty was to wel-
come the first four of seventy B-29 medium
bombers to be delivered to Britain under the U.S. Military
Aid Programme, and ahead of them flew a U.S.A.F. C-47,
bearing, among others. Flight's representative. Arriving at
Marham, he found the R.A.F. ensign and "Old Glory"
streaming out side by side, for a breeze was fast dispers-
ing the mist. An R.A.F. guard of honour, with rifles and
fixed bayonets, faced a corresponding U.S.A.F. guard,
unarmed and white-gloved. No 2 Regional Band of the
R.A.F. stood ready.

By this time one B-29 had landed (with its starboard
inner airscrew feathered as the result of an oil leak), and
at intervals the other three, looking spick and span, and
with R.A.F. roundels emblazoned on wings and fuselage,
made their steep approaches.

As a single machine taxied towards the waiting parade
the U.S. serial number—461599—could be made out on the

Mr. Arthur Henderson, Secretary of State for Air, had a cordial
word of greeting for the ferrying crews. Beyond is Major-
General Leon W. Johnson, Commander of the 3rd Air Division
General Johnson won the Congressional Medal of Honour—
his nation's highest decoration—for courageous flying during
the Liberator raids on he Rumanian oilfields in 1943.

tin. The Two-row Cyclones were silenced and a tractor
quietly jockeyed the massive Boeing to its allotted station
behind the standard bearers; then crew-members, with
varicoloured caps, denoting their respective aircraft,
descended to trim the airscrews in accord with the orderly
aspect of the gathering. This accomplished, they formed
up before the starboard wing, with an R.A.F. crew on the
opposite side.

The British and U.S. official parties now arrived and,
attended by the station commander, G/C. P. W.
Stansfeld, D.F.C., Mr. Henderson made his inspection of
the guard of honour. In company with General Johnson,
General Anderson (Deputy Commander, Third Air Divi-
sion), Colonel S. W. Agee (Deputy Chief of the U.S.
Military Aid Advisory Group for the United Kingdom) and
Air Marshal Sir Hugh Lloyd (A.O.C.-in-C, R.A.F. Bomber
Command), he passed on to greet members of the U.S.
crews, representing a contingent of 62 who had ferried
the B-29S from Washington, by way of Bermuda and the
Azores.

The Assembly of American and British personnel and
their friends then heard the Secretary of State express the
hope that further B-ZQS—additional to the initial batch
of seventy—might follow. They would never be used, he
said, for purposes of aggression : neve^used, in fact, except
in conformity with the charter of the United Nations.
Their supply was further evidence of the intention of the
U.S.A. and Britain to co-operate steadfastly in resisting
any attempts at aggression and in the promotion of world
peace.

General Johnson spoke briefly and with deep sincerity,
emphasizing that the machines denoted the intention of
Britain, America and other countries who liked their own
way of life to continue their task unhindered. " They will
never strike out," he said ; " they will only strike back."

After the ceremony the writer met Major W. C. Lewis,
who led the delivery flight and who (as a bomb aimer, and
not in his present capacity as pilot) participated in the
first U.S. bomber raid from a British base, in August, 1942,
against targets in Rouen. The major and most of the air-
crew under his command will remain here for three months
to assist conversion of R.A.F. crews, hitherto operating on
Lincolns. A mobile training unit of the type used by the
U.S.A.F., and equipped with sectioned engines, turrets
and systems, has already been consigned to Marham.

It was officially announced that the R.A.F. B-29S are
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At left is the scene as the Secretary
of State addressed the parade and
assembly at Marham. American and
British aircrew are lined up in front
of one of the first four B-29 Super-
fortresses to be delivered to the R.A.F.

A welcome sight for Bomber Com-
mand—one of the B-29s about to
touch down on British concrete.
The front-upper, front-lower, rear-
lower and tail barbettes are visible.

A short-range view to show the R.A.F.
roundels and fin-flash, sighting sta-
tions, and rear-upper, rear-lower
and tail barbettes of a Superfortress

being drawn from the stored reserves of the U.S.A.F. and
from squadrons which have been re-equipped with later
types. The B-29 has a considerable advantage over the
Lincoln in bomb load, range, cruising speed and operational
ceiling ; specifically, it can carry 20,000 lb of bombs further
than the Lincoln can carry 12,000 lb.

Four instructor crews of Bomber Command,
each consisting of a pilot, navigator, engineer,
wireless operator, bomb aimer and gunner,
have already spent a month at Marham,
familiarizing themselves with B-2y operation
under the guidance of American personnel.
Two additional crews have recently reported
for duty, and a total of eight is foreseen for the
R.A.F. B-29 conversion unit, which will be
based at Marham and may be equipped with
ten aircraft.

Though the U.S.A.F. normally operates its
B-29S with a crew of eleven men, the R.A.F.
proposes to reduce the number to eight—pilot,
2nd pilot, engineer, signaller, navigator, radar
operator, and two gunners. The twin 0.5111
tail guns will not generally be directly manned,
but will be trained from one of the sighting
stations in the elaborate and highly effective
fire-control system.

In the House of Commons last week Mr. Henderson
announced that the U.S.A.F. has undertaken to assist the
R.A.F. in the "major maintenance and overhaul" of the
B-29S until other arrangements are made for this work to
be done either within the Royal Air Force or by civil
contractors.

ANTARCTIC RECONNAISSANCE
DURING the past quarter of a century aircraft have played

a greater or smaller part in quite a number of Arctic
and Antarctic expeditions, and with widely varying

degrees of success. The end of one of the definitely successful
efforts was marked last Saturday when the members of the
K.A.F. Antarctic Flight returned to this country after some two
months of arduous operations within the Antarctic Circle,
They had been attached to the British-Scandinavian expedi-
tion to Queen Maud Land, where their principal duties were
"concerned with reconnaissance; in addition, they were able to
accumulate some useful experience for the R.A.F.

The aircraft used were two Mk. 6 Austers (Gipsy Major
7 engine), and they were provided with alternative ski, float
and wheel landing gears. The principal departure from standard
equipment lay in the fitting of Plessey cartridge starters—
which, it was reported, gave certain starting, without pre-heat-
ing, throughout the operation. Cabin-heating was provided by
a duct from the exhaust system. Navigation was by radio-
compass; normal V.H.F. communication equipment was used.

S/L. CT. B. Walford was in command of the flight, with F/L.
H. M. T. Tudor, D.F.C., assisting him in the flying duties.
The aircraft were serviced by Sgt. P. D. Weston, B.E.M., and
Cpl. W. B. Gilbey, while Cpl. L. A. Quar was radio operator;
the last-named remained behind with the members of the ex-
pedition for a two-year sojourn on Queen Maud Land.

As the Norsel approached her objective two problems
demanded solution : to find a way through the pack-ice to the
ice-barrier which constituted the mainland and, having found
it and closed the land, to discover amid the ice cliffs a suitable
inlet and "shelf" where a landing could be made and a base-
camp established. The first air sortie was made on January
31st, when pack-ice finally stopped the Norsel at 69 deg S, 4
'leg E, and Capt. John Gavier, the expedition leader, asked
for a reconnaissance, for which purpose he withdrew to clearer

water so that S/L. Walford could take-off. No way through
could be found, but next day F/L. Tudor, with Capt. Giaver
as his passenger, found a " l ead" which enabled the ship to
get within sight of the barrier.

There followed a week of daily sorties by the two Austers, all
made without incident, until, on February 10th, F/L. Tudor,
flying low under an overcast sky, suddenly came upon«a likely-
looking inlet. Capt. Giaver was flown in and confirmed it,
and the ship was taken in forthwith.

While the landing was being made a mild blizzard raged,
which precluded flying but did not prevent the aircraft being
put ashore and having their ski gear fitted.

No flying was possible until February 15th, on which day,
however, 10J hours were flown with various specialist members
of the expedition as passengers. F/L. Tudor had a radio-com-
pass failure, but skilfully found his way back to base in spite
of low cloud and poor visibility.

Next day, while on a test flight with Sgt. Weston, S/L. Wal-
ford found visibility so good that he decided to confirm the
suspected existence of a range of mountains which were of
particular interest to the expedition's geologists. In this he
was completely successful, and returned to base after being
airborne for over three hours. F/L. Tudor was despatched on
a confirmatory survey and, altogether, the two aircraft flew
12 hours on that one day.

Flying continued steadily until February i9t'., when the
planned total of 50 hours was completed and, the members of
the expedition being well satisfied with the information pro-
vided, the aircraft were taken aboard the Norsel prior to her
withdrawal.

On arrival in London, S/L. Walford and his party, who we
had the privilege of interviewing, were loud in their praise of
the reliability of the two Austers, their engine- and their
equipment in general.
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THE AIR ESTIMATES DEBATE
"A Period of Acute Danger Over"—Mr. Henderson

THE Secretary of State for Air, Mr. Arthur Henderson,
opened the debate on the Air Estimates, 1950-51,*
in the House of Commons on March 21st, with the

statement that the net total sum required was £223 million
—an increase of £15,500,000 on the sums allowed last year.
This increase was d-.:e to the exhaustion of wartime stocks
and the consequent need for re-equipment as well as to
increased prices. The maximum number of officers, air-
men and airwomen who might be maintained at any time
during the year was 215,000, compared with 255,000 voted
for last year. The strength of the R.A.F. on April 1st,

y
5 was expected to be 198,000.
The doubling of the front-line strength of Fighter Com-

mand's jet-fighter force, announced last year, was proceeding.
All day-fighter and ground-attack squadrons overseas were now
re-equipped with jets, with the exception of those in the Far
East. Production orders had been placed for the Venom, which
type should be coming in to squadrons next year, and which
would be followed by jet fighters having speeds approaching
that of sound. Eight R.Aux.A.F. squadrons had been equipped
with jets, and eight more were to be re-equipped during the
next twelve months. In the case of one or two of the remain-
ing squadrons, certain airfield difficulties had to be overcome,
but it was expected that all twenty squadrons would be fully
equipped with jet aircraft by December next year.

A jet night-fighter with a performance comparable with that
J)f other jet fighters was now in an advanced stage of develop-
ment, and orders had been placed not only for the re-equipment
of the existing night-fighter squadrons, but to expand the night-
fighter force itself. A substantial number of squadrons should
be re-equipped next year with the new fighter.

Extremely valuable work was being done oil an advanced
air-to-air guided missile. It was. our aim to enable cur fighters
to attack and destroy the modern bomber from ranges beyond
those of its defensive armament. Provision was being made
for the modernization and extension of our control and report-
ing systems.

Bomber Progress
Seventy B-29 bombers would be absorbed into the front-line

strength of Bomber Command. The Canberra had successfully
completed initial flying trials, and rapid progress was being
made to prepare it as a fully operational type. Canberra squad-
rons should be in service next year. ThcAustralian Govern-
ment had decided to build the type under licence. Although
good progress was being made with four-jet-bombers, we were
still in a transitional period, and the B-29 and Canberra would
constitute the main equipment of our striking force until these
types began to come off production.

Coastal Command continued to develop the technique of
anti-submarine warfare in close co-operation with the Navy,
and all Coastal squadrons went through a course at the Anti-
Submarine School every year.

Concerning prices, Mr. Henderson said that the Canberra cost
more than a Lincoln, and a Meteor twice as much as a Spitfire.

The most substantial measure of economy was reduction in
the number of transport squadrons in the United Kingdom;
transport forces in Middle and Far East were being kept up to
their present strength, and, indeed, their effectiveness would
increase, as the medium-range squadrons were, being re-
equipped with Valfttas

The Central Bomber Establishment had been abolished; its
size was roughly that of three bomber squadrons, and its reten-
tion would have meant that the front line of Bomber Command
would have been correspondingly smaller. Command and
Group headquarters' staffs were being cut by at least 10 per
cent. The introduction of the Prentice as the basic trainer had
enabled instrument flying instruction to be improved consider-
ably, and trainees were now flying in weather previously con-
sidered impossible. The use of the Standard Beam Approach
system for landing was a further help for pupils. The Ralliol
had been accepted as the new advanced trainer and should be
a considerable improvement on the Harvard.

While the number of regular personnel now serving was
about the same as last year, it represented a larger proportion
of the total force. In ground trades recruiting declined at the
end of 1949 and did not show the expected seasonal improve-
ment. The recruiting position as a whole remained unsatis-

* Details of the Estimates, classified under "vote" headings, we?
given on pages 367-368 of "Flight" last week.

factory. One of the most effective ways of overcoming the
shortage of regulars would be to secure conditions which would
enable larger numbers to re-engage for 22 years or even longer.

The A.T.C. and the Air Sections of the Combined Cadet
Force now totalled 45,000 cadets. A project to re-establish
three more University Air Squadrons must be postponed for
the time being.

In Mi lava our comparatively small F'ar East Air Forces,
aided t<r a short time by .MO Squadron (Laucasters) from
Coastal Command, had continued to discharge a wide variety of
tasks in the war against the insurgents. These tasks had in-
cluded strikes by Nos. 45, 33 and 60 Squadrons, convov cover,

. photographic and visual reconnaissance, air lifts, supply drops,
leaflet dropping and communications by Nos. n o , 48 and 52
Squadrons. The Middle East Air Forces had continued to help
111 maintaining internal security over a wide area. Particu-
larly good work was done by No. 8 Squadron. A flight of
Dakotas of No. 27 Squadron were sent out to Nigeria during the
disturbances last winter. Fighter aircraft were used last sum-
mer to expose photographic plates at very high altitudes in
connection with experiments in cosmic radiation. Extensive
programmes of photographic survey continued. Mr. Hender-
son referred to joint exercises by the Middle East Air F'orce
and the Royal Egyptian Air F"orce, the former being reinforced
by Lincolns and Meteors flown out from the United Kingdom.

There was a time, not so long ago, when it seemed that the
strain and stress of unsettled post-war conditions, coupled with
the very heavy load imposed upon the operational units of
the R.A.F., might endanger its long-term development and
efficiency. It was Mr. Henderson's conviction that this period
of acute danger to the future of the R.A.F. was now over and
that we could look forward, as accommodation and career
prospects improved and as new aircraft and equipment came
forward to the squadrons, to a period of consolidation, increas-
ing operational efficiency and continued expansion.

Mr. Macmillan (Cons., Bromley) expressed the view that the
enterprise which had just produced the Comet could certainly
produce high-speed, long-range bombers. If we depended on
short-range or medium-range bombers of the Canberra type,
it would mean bombing our friends, because we could only
thereby get to the place where the enemy was likely to be
occupying one's friends.

Mr. Henderson said he had not been able to give an indi-
cation cf the range of this bomber and he did not intend to
do so, but it must not be assumed that the Canberra was
necessarily a short-range bomber.

Mr. P. B. Lucas (Cons., Brentford and Chiswick) remarked
that, though he believed the B-29 to be a fine aircraft, we
found ourselves, five years after the war, equipping our own
great Air Force with a piston-engined aircraft which the
Americans themselves now considered to be bordering on the
obsolete. We were doing this at a moment when the Comet
had burst upon the world of civil aviation to the general
delight of all He was reliably informed that it would be
possible to adapt this civilian aircraft for bombing; that it
would be possible not only to carry a considerable bomb load,
but to attain a considerable range. Mr. Lucas believed that
Russian jet-fighter production to-day amounted to some 60
aircraft per month, aircraft which bore comparison with the
best produced by other countries. We had a right to be
assured that, while we were concentrating on the development
of high-altitude fighters, we were not neglecting our low-
altitiKle aerial defence.

A. Cdrc. Harvey (Cons., Macclesfield) said that the pay of
junior officers was the same as 25 years ago. There was a
case for giving flying pay for the men who took the risk. If
more men were required in the fighting Services, the rates <>!
pnv would have to be increased.

He believed there was nothing to stop anybody from the
Russian Embassy—until they were confined to a 30-mile limit
—driving round Britain and seeing radar stations working.
lie wished to know how, if there should be a continuous attack
of bombers, we should defend this country with jet fighters
alone. Their short endurance was well known, and he wished
to know if the Government were considering the problem.
At the moment, night fighters could not catch the bomber—
certainly not the T11-4, the Russian bomber.

Sir Wavell Wakefield (Cons., St. Marylebone) wished to
know what action was being taken by the R.A.F. to maintain
an interest in the development of flying boats. He thought
that a large flying boat, able to maintain patrol in mid-
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Atlantic lor a long period, was of the utmost importance.
Lord Malcolm Douglas-Hamilton (Cons., Inverness) said he

did not think we should encourage ex-R.A.F. pilots of experi-
ence to keep their hand in in the R.A.F.V.R. with aircraft
such as Tiger Moths. He submitted that part of an airman's
training should be to visit other countries, and part of the
training at R.A.F.V.R. schools should be visits to the Con-
tinent.

Mr. Charles Orr-Ewing (Cons., Hendon North) said that one
had only to read the weekly newspapers at the time of exer-
cises Foil and Bulldog to learn how, time and again, airfields
were caught on the hop by low-flying aircraft coming in and
catching aircraft on the ground refuelling. Everybody knew
that aircraft could be easily detected at jo,000-40,oooft; it
was the low, quick aircraft which were far more difficult to
combat.

In the last war we lagged a good way behind the U.S.A.F.
in Army support. They controlled their fighter aircraft by
means of fighter direction units—radar units. By this means
aircraft could be sent to the instant support of troops with
great accuracy It had been learnt that our close-support
squadrons had been ie-equipped with jets. These must fly
reasonably low to give close- support, and their endurance at
low levels was less than three-quarters of an hour. With
piston-engined aircraft one could leave them on a " cab rank "
and call them off for the quick support of troops. This was
not so with the jet; one could not call them pff a " cab rank "
at ,35,000ft and get them down to where they were wanted.
He asked if we were getting piston-engined aircraft which
could fly and "stooge around about light anti-aircraft height
in order that they could be cailed to the support of our
troops." If not, he did not know what would happen.

NAVAL AIR EXPENDITURE
Anti-submarine Measures the Main Theme The "G.R.17" and Naval Jet Fighters

IN the debate on the Navy Estimates, in the Commons on
March 22nd, the Parliamentary Secretary to the Admiralty,

Mr. James Callaghan, moved Estimates for 1950-51 of £193
million, and a Supplementary Estimate for 1949-50 for a token
sum of ^10. He recalled that foi the autumn exercises last year
there was embarked aboard H.M.S. Theseus, one of our light
Fleet carriers, a squadron of Fireflies of the Royal Nether-
lands Navy. That was indeed bringing co-operation to a
line pitch. He was also told that on one occasion during
those exercises a British and a Dutch aircraft were engaged
on anti-submarine patrol—both under the control of a French
ship. H.M.S. Ark Royal would be launched very shortly,
and H.M.S. Eagle was in process of being 'fitted out and
should be ready next year. H.M.S. Victorious, which had
had a hard war, was about to be modernized.

The highest research priority was being given to anti-
submarine weapons for use by ships and aircraft. In the
experimental stage were a number of new types of homing
torpedo to be launched from the surface, from aircraft, or
from under the water. A new "single packet" anti-sub-
marine aircraft, whose initials at the moment were G.R.17,
was now being developed for carrier operation, "Single
packet'' meant it included powers of detection and of destruc-
tion. Mr. Callaghan added, "They have deck-landed success-
fully already " [It is learned that the Blackburn and General
Aircraft Y.A.5, powered by a Rolls-Royce Griffon, was the
aircraft which Mr. Callaghan had in mind.]

No carriers had been rearmed with jet aircraft, though a
flight of Vampires had been embarked in H.M.S. Implacable
during the last autumn exercises. They had a rough trip
but it was very good exercise for them, and a number of
successful landings were made in rough weather. It was the
intention to embark Vampires again with the Home Fleet this
summer, and it was proposed to bring in the new Attacker—
a single-jet with a maximum speed approaching 600 m.p.h.
When jet aircraft came in in larger numbers, there ought to
be an improvement in the accident rate, though Mr. Callaghan
was glad to say this had been better than during the earlier
years. Concerning the landing of really fast and heavy air-
craft on a flight deck, he said that very successful experiments
were carried out in H.M.S. Warrior some months ago with
aircraft landing on a special flexible deck.

Air squadrons of the R.N.V.R. had completed 7,000 flying
hours during the past twelve months, and the Boyd Trophy—

awarded annually for the finest feat of aviation in the Roya:
Navy—had been awarded for last year to No. 1830 Squadron,
based at Abbotsinch Equipped with Fireflies, the squadron
had completed 205 deck landings with only one minor acci-
dent. The eighteen pilots and ten observers were mostly war-
time personnel, and when they embarked for flying training at
sea, most of them had not deck-landed for five years. Firefly
squadrons of the R.N.V.R. would fly to Malta this year to
operate with the Mediterranean Fleet.

Cdr. Pursey (Soc, Hull, East) said that Mr. Churchill had
advocated light carriers, a suggestion of which everyone was
aware and which would be supported. Mr. Churchill had
also advocated large aircraft, in particular an American type
[the Lockheed Neptune—Ed.]. Could the light carriers,
asked Commander Pursey, carry these large aircraft, because,
if not, the suggested combination put forward by the Leader
of the Opposition was worthless.

Sir Ronald Ross (Con., Londonderry) said that aircraft were
certainly less effective in finding the latest types of sub-
marines, and he was a little woiried that work on the three
light Fleet carriers, which he thought would have been most
useful (we had no escort carriers at present) had been sus-
pended.

Mr. Shackleton (Soc, Preston, South) said that during the
war 56 per cent of all U-boats sunk were sunk by aircraft—
49 per cent of them by land-based aircraft. That did not
lead him to suggest that the Air Force was the answer for
the future, but to say that the situation was infinitely more
dangerous to-day, because the Air Force had lost the extremely
offensive power which it had developed in the latter part of
the war. He said that now there was a new Chief of Air
Staff he would like to see a new effort made in respect of
anti-submarine warfare It was difficult to get the Air
Ministry and the Air Force to think in terms of the sea. The
principle in the Air Force had always been to have theatre
commanders, such as in Coastal Command, while in the Air
Ministry there had been merely directorates. That was
different from the Admiralty system, whereby the Admiralty
kept a much closer control over the tactics used and over
the operations in any one area. There should be something
in the Air Ministry of a higher standing than we had at
the moment to provide greater emphasis and support for
co-operation with the Navy in what might be one of our
most serious threats.

CRANFIELD OCCASION

ON Friday last the Senior Common Room Society of the
College of Aeronautics, Cranfield, Beds., held their second

annual dinner.
In proposing the toast of " The College," Mr. S. Scott-Hall—

who is Principal Director of Technical Development (Air),
Ministry of Supply— stated that he was most impressed by the
first paragraph of the College syllabus, in which it was stated
that the objects were to train men in engineering and leader-
ship. This was most encouraging, for there was a lack of
highly trained engineers in this country and there was too
much tendency for engineers to shun administration. No one
who shunned administration could hope to become a leader.
Leadership meant evoking the will to serve and it entailed
persuading gifted men that one's Own ideas were theirs.

In response, the Principal, Mr. E. F. Relf, thought that
something extraordinary had been done in building up the
College to its present stage and he felt that the foundation

would have done its job if even ten per cent of its students
became leaders in the real sense of the word. Training in
administration was covered by the establishment of a Depart-
ment of Economics and Production, which was now just over
a year old. One of the most important aspects of the College,
in Mr. Relf's view, was that it served as a source of supply for
the Empire, and of the Empire countries, New Zealand had
been consistent in sending men for the courses.

SIMPLIFYING ENGINE TESTING

A PAPER entitled Modern Methods of Testing Aeroengines
and Power-plants is to be read before the Royal Aero-

nautical Society this evening by Mr. A. C. Lavesey, O.B.E ,
B.Sc, F.R.Ae.'S. "

The paper, which is very profusely illustrated, has been
composed with the primary object of drawing attention to the
long and costly development period of an aircraft engine, and
to offer suggestions, illustrated by simple, practical examples,
of means of shortening and cheapening the work.
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HERE
and

THERE
New Gliding Plans
A TWO-SEAT sailplane designed by

• Hugh Kendall, chief test pilot of
Handle)' Page (Reading). Ltd., is to be-
built for the 1952 series of international
gliding contests. The design employs a
butterfly tail unit and side-by-side seat-
ing Three examples will be built for
the British Gliding Association with
funds from the Kemsley Flying Trust
and a Government grant.

The Price of Defence

AN announcement by the Canadian
Defence Minister, Mr. Brooke Clax-

ton, revealed last week that components
to be bought from America lor the Cana-
dian-built North American F-86A Sabres
now in production will cost the Dominion
^3,500,000. The [J.S.-made items in-
cluded tuibojets, radio and radar equip-
ment, and a number of unspecified parts
still on the secret list. Sabres are being
built at Montreal by Canadair, Ltd.

Lockheed Production

DURING 1949 the Lockheed Aircraft
Corporation produced 505 aircraft

(90 per cent of which were jet-powered)
—an increase of 132 on the 1948 figure.
Seventeen Constellations were delivered
to commercial or military operators in
1949, the U.S. Navy received 51 of the
remaining aircraft, and the U.S.A.F.
took delivery of 437.

The company's 1950 production pro-
gramme includes delivery, by this sum-
mer, of the 200th Constellation and, at
the same time, production of the last
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THERE . . . : After setting off on its European demonstration tour, the Vickers Vis-
count made Holland its first port of call. Resplendent in latest B.E.A. markings, it is .-
seenatSchipol Airport,where K.L.M. officials were among the many interested observers.

F-80 Shooting Star. Constellations will
be built for at least a year to come;
under present contracts, P2V Xt-ptune
production lines will be at work until
the autumn of 1951 ; the T-33 and the
F-94 (two-seat versions of the F-80 for
training and interception) . are also in
production.

Brabazon's Testing Time

SINCE the- last progress report (Flight,
January 19th) on the flight trials of

the Bristol Brabazon I, a further 44 hr
20 wiin have been flown, bringing the air-
crait's total flying time to 73 hr 20 rain.
This has been achieved in 27 flights, the
longest of which lasted 7 hr.

Bristol Helicopter Progress

TWO Alvis Leonides 550 h.p. radial
engines will power the Bristol 17^

m-u-stjat feederline helicopter which, it
is reported, will make its first flight in
the summer of 1951. It has been sug-
gested that B.E.A. may operate the
Bristol 17^ by the autumn of 1953—
considerably earlier than previouslv
forecast.

. . . AND HERE : Several executives ot K.L.M. last week visited Hatfield to examine
another renowned British aircraft, the D.H. Comet. With a number of D.H. officials,
the visitors were given experience of high-altitude Comet comfort after a climb
through three cloud layers from a 200ft runway ceiling. Shown here are ('eft to right):
Messrs. C. Bruynesteyn, F. van Breemen, H. Westerhuis, E. A. Dncssen, C. Chr. Steensna, C. S. Thorn,
j . J. Van Balkom. F. M. H. Uoyd, M. Sharp, R. M. Oarkson. M. Franse, i. Luymes, G. I. Malouta
F. Besancon. A. N. Haynes. Capt. J. Michie, Mr. A D. SniHaar.

B-29s for Britain

RECEIVING on behalf of Britain the
four B-29S whose arrival here is de-

scribed on pages 392-3, Sir Oliver Franks,
British Ambassador in Washington,
described the transfer of the bombers
as an example of "collective prepared-
ness." The B-29S were formally handed
over during a brief ceremony at Andrews
Field, Washington, by Mr. Louis John-
son, U.S. Secretary of Defence.

Jet Inspection ,,j

AIR MARSHAL SIR W. ALEC CORY-
TON, Controller of Supplies (Air) at

the Ministry of Supply, arrived in Stock-
holm last week for a seven-day visit as
the guest of the Swedish Air Force. He
was greeted on arriv.)l by General Nor-
denskjoeld, Chief of the Swedish Air
Staff. Sir Alec's itinerary during his
visit included inspection of Vampire-
equipped Swedish squadrons and the
SAAB factories where de Havilland tur-
bojets are built under licence.

A VALUABLE RECORD
CO great has been the demand for

extra copies of the January 26th
issue of" Flight", which featured
a special photogravure suppie-
ment reviewing and illustrating
" Military Aircraft of the World",
that it has been decided to reprint
the supplement in brochure form.
It is obtainable (price Is. 6d., or
1 s. 8d. by post) from lliffe and Sons,
Ltd., Dorset House, Stamford

Street, London, S.E.I.

K.Ae.S. Garden Party

MEMBERS are urged by the Royal
Aeronautical Society to apply at

the earliest moment for tickets to this
year's Garden Party at White Waltham.
May 10th is the closing day for applica-
tions. Each member will be allowed
tickets for three guests, and only mem-
bers or their guests will be admitted.
Children under five will not require
tickets.

As on the occasion of last year's highly
successful display, it is intended to
recapture the pre-war atmosphere, with

\
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R ' S E A R E S C U E
•/era/ capabilities of the helicopter

init'i: iijre/i 01 in demonstrated during recent years.
Wit it the rescuing of wounded, the sick, or the stranded,

from otherwise inaccessible places, the helicopter has
frequently proved to be the only efficient answer in cases

of emergency. The >' Bristol" Type IJI is a 4 / seater
helicopter designed to permit optimum utilisation in civil,

hidu•<trial or military spheres. With a sound basic design, it
provides full scope for modification to suit specialist

requirements. Although Type 171 is the first "Bristol"
helicopter, an unexcelled record of forty years

of aeronautical experience is the background
to its design and construction,
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AT 68

An aircraft for the far-seeing operator

The Viscount offers

four-engine safety in

a medium size air liner.

It has excellent hand-

ling qualities in normal

conditions of flying and a

first rate asymmetric performance

on two engines only.

Lack of vibration and

reduced noise give a

new high standard in

air travel comfort for

passengers and less fa-

tigue for the crew. Lower

airframe maintenance costs also result

from the vibrationless performance.

1HI F l / M f P B O P H I E

The four Rolls-Royce

Dart propeller tur-

bines use kerosene,

carried in crash-proof

tanks — a safety factor

that will be appreciated

both by passengers and crew.

"FtFTY-THAIM

The interior layout

provides generous,

comfortable and airy

accommodation for

either 40 or 53 passen-

gers. Light hand-luggage

racks in the cabin supplement ample

freight and baggage space fore and aft.

1 V U I H I A / f i UHIR

VICKERS-ARMSTRONGS L I M I T E D V1CKERS HOUSE • BROADWAY • LONDON



FLIGHT, 30 March 1950 397

H E R E A N D T H E R E . . -.

demonstrations by light, ultra-light and
vintage aircraft. Among the types ex-
pected to appear in either the flying dis-
play or the static park are a four-passen-
ger balloon; a Deperdussin, Bleriot and
Sopwith Pup from the Shuttleworth
collection; a Bristol fighter; and a 1912
Blackburn monoplane. ,

"Fastest Bomber" Claim

THE Glenn L. Martin Company claims
that its three-jet XB-51 ground-sup-

jx>rt bomber has flown at speeds "un-
equalled, so far as has been reported,
by any other comparable type of military
aircraft."

Brancker Lecture Cancelled

ORIGINALLY postponed, owing U>
the General Election, until April

3rd, A.V-M. D. C. T. Bennett's Brancker
Memorial Lecture to the Institute of
Transport has now been cancelled
altogether. The Institute states that
owing to pressure of business the lec-
turer is unable to fulfil the engagement.

Where They Went

MR. J. Freeman, Parliamentary Secre-
tary to the Minister of Supply,

recently summarized the programme of
military aircraft exports between VE-day
and December 31st, 1949, to nations
which are not now members of Western
Union or the Atlantic Pact. It was "not
in the public interest," he stated, to
reveal the numbers of aircraft involved.

The following types have been de-
livered to the countries mentioned; Lan-
casters and Lincolns—Argentina; Meteors
—Argentina, Egypt; Vampires—Egypt,
Sweden, Switzerland, Venezuela; F"urys
—Iraq; Beaufighters—Dominican Repub-
lic, Turkey ; Hurricanes—Persia ; Mos-
quitoes—Czechoslovakia, Dominican Re-
public, Sweden, Turkey ; Seafires—Swe-
den, Turkey; Spitfires—Burma, Czecho-
slovakia, Egypt, Greece, Sweden.

, Turkey.

LUCKY NUMBER: The Fokker S-13 crew trainer, seen landing after its recent
first fight at Amsterdam, has a sturdy, compact appearance which promises
economy and efficiency in service. Two 600 h.p. P. and W. radials are fitted.

Meteorological Exhibition

DIRECTORS and senior officials of
American and European meteoro-

logical services will be among the guests
of the Director of the Meteorological
Office, Sir Nelson Johnson, at the Harrow
Meteorological Office, next Saturday.
Apart from exhibits of both historical
and modern meteorological instruments,
the visitors will witness the ascent of a
radio-sonde (used for recording and

transmitting weather conditions at high
altitude). Approximately 18,000 radio-
sondes are calibrated each year and Issued
from Harrow to British meteorological
stations and weather ships.

Radar plotting of thunderstorms, often
at distances of 1,000 miles or more, will
also be demonstrated, and weather fore-
casts will be issued. The visit has been
organized as part of the centenary
celebrations of the Royal Meteorological
Society.

N E W S I N B R I E F
T^HE opinion of Flight, expressed in a
A recent article, that " the Canberra

.sets a new standard among contemporary
military types," was quoted by the
chairman at the recent annual general
meeting of the makers—the English
Electric Co., Ltd.

* * * . • " . ,

Acheson Colloids, Ltd., have moved
to 18-19, Pall Mall. London, S.W.i
(Whitehall 203.4-7).

* * *
Bv arrangement with the Glenn L.

Martin Co. the Loewy Engineering
Co., Ltd., Manfield
House, 37G, Strand, Lon-
don, W.C.2, is to intro-
duce the Marform preci-
sion metal-forming pro-
cess into the United
Kingdom, the British
Commonwealth, Europe
and other export terri-
tories. Both complete
presses and conversion
equipment will be sup-
plied by Loewy Engineer-
ing, who will manufac-
ture it at their works
(Light Machines, Ltd.) at
Yeovil. ... ' . •

SHORT CIRCUIT : The
Second Sea Lord, Vice-
Admiral Sir Cecil Har-
court (right), recently
made a tour erf the Short
Brothers and HaHand
works at Belfast, where
he inspected Sturgeon
target - towers in pro-
duction for the Navy.
Accompanying him were
(left to right) : Com-
modore C. A. R. Shilling-
ton, Mr. George Gedge
and Rear Admiral M. S.
Slat tery (managing
director of Short's).

A Beechcraft T-34 Mentor .singie-
engined trainer will be demonstrated to
air force authorities in Switzerland for
almost the whole of next month. Before
returning to America, Beechcraft test
pilot Claude Palmer will demonstrate the
Mentor in Egypt for a further two weeks.

* * *
In the caption to a photograph of the

teams of the Aero Golfing Society and
R.A.F. Golfing Society published lasl
week, the second player from the left
should have l>een named as A. Cdre.
H. D. Jackman and not, of course, as
G/'C. K. A. Jackman, who is his brother.

* * *
T'.x latest addition to the Cellon range

tl aircraft finishes, a pre-treatment
primer approved under D.T.D.900, is the
subject of a booklet issued by Cellon,
Ltd., Kingston-on-Thames. Without
actually keying into the metal surlacc,
the primer provides a corrosion-resisting
film and a good foundation for finishing
coats. . . . . . . . . . . . -.

: . . - < * ' • • • - • - < - . # • • ' ' - • _ * , v • • • •

At the recent annual general meeting
of Marconi's Wireless Telegraph Co..
Ltd., Sir George H. Nelson (chairman)
said that Marconi equipment was in-
stalled on B.O.A.C.'s 22 Argonauts, and
would be fitted in the Hermes IV, tht
B.E.A. Ambassadors, and the Comets.
In the two last-named types, the aerial
systems would be entirely enclosed in the
airframe structure.

* # •

British Insulated Calender's Cables,
Ltd., announce the appointment of Mr.
W. H. McFadzean, C.A., deputy chair-
man to the post of chief executive. Other
B.I.C.C. appointments include those of
Dr. L. G. Brazier, Ph.D., B.Sc,
M.I.E.E., A.F.R.Ae.S., F.A.I.E.E., and
Mr. H. J. Stone, M.C., M.I.E.E., to the
board. Dr. Brazier was a 1914-18 war
pilot, and was subsequently engaged in
research work at the R.A.E , Farn-
borough; he ioined Callenders in KV25.

\ A /



FUG LIT, 30 Mnvrn 1950 - |

CIVIL
AVIATION

\v - r .NEWS

WHILE YOU WAIT : This photograph of the arrival at Kastrup airport was flown back to Hatfield in the D.H. Comet which,
as described on this page, established (subject to confirmation) its third international point-to-point record last week.

COMET'S THIRD RECORD

ON March 21st the de Havilland Comet paid another one of
its lightning calls on Continental capitals; this time it

flew from Hatfield to Copenhagen covering the 590 miles in
1 hr 18 min 36.5 sec, at an average speed of 453.98 m.p.h.
Although officially a test flight, the trip will rank as a capital-
to-capital record, subject to F.A.I, homologation. There were
24 people, including a crew of six, on board the aircraft, which
took off from Hatfield at 9.58 a.m. and was immediately
picked up by London Radar; two minutes later it swept across
London Airport at low level, where officials of the K.Ae.C.
were waiting to take the starting-time for the flight. The
Comet was visible on the long-distance radar screens lor 125
nautical miles, flying at approximately 30,000 ft.

On arrival at Kastrup, G/C. John Cunningham with the
crew and passengers (mainly representatives of the national
Press) were greeted by the British Ambassador and officials of
S.A.S.; they were later entertained at a luncheon in Copen-
hagen .

After being refuelled by B.P. Aviation Service with 1,000
gallons of aviation turbine fuel, the Comet left on the return
journey at 4 p.m., crossing the timing-line at London Airport
at 5-37 p.m. after flying at an average of 417 m.p.h. The
passengers reported an extremely comfortable trip, most of
which was flown at about 32,000 ft. Cabin pressure was
equivalent to only 12,000 ft, and the almost complete absence
of vibration was very noticeable in spite of the fact that the
Comet has only temporary soundproofing. B.E.A. scheduled
time for the London-Copenhagen service is approximately 3 hr.

THE CORPORATIONS IN 1949

LAST Saturday's statement—published by the M.C.A.—of
operating and traffic statistics for the British Airways

Corporations in the calendar year 1949 (as distinct from the
financial year ending on March 31st) reveals overall traffic
increases for both BO.AC. and B.E.A. The total of passen-
gers carried rose by nearly 30 per cent to 917,000 from 713,000
in the calendar year 1948. Passenger-mileage increased by 11
per cent, and freight and mail ton-mileage by 17 per cent and
6 per cent respectively. Although the capacity ton-mileage
was 17 per cent higher than in the previous year, the figure
for aircraft-miles-fiown showed a slight decline, partly due to
the introduction of larger capacity aircraft in B.O.A.C.'s fleet.
Compared with the first nine months of the financial year
1948-49, the figures show tiiat the Corporations and their
associates flew approximately 50 million passenger miles more
in this period of the current financial year. The number of
passengers carried increased from 000,000 to nearly 800,000,
while tht tonnage of mail and freight showed increases of 21
and 84 per cent respectively.

The detailed figures for the calendar year 1949-50 reveal

that, of this general improvement in traffic, B.E.A. enjoyed
the lion's share. In capacity ton-miles and passenger-miles
flown, B.E.A. showed increases of 37.7 and 33.4 per cent,
while B.O.A.C.'s figures were 11 and 0.7 per cent respectively.
B.E.A.'s mail ton-mileage rose by 67.2 per cent, while that of
B.O.A.C. decreased by 0.2 per cent; freight ton-mileage figures
rose by 26.8 and 13.3 per cent for B.E.A. and B.O.A.C.
respectively. A detailed analysis will appear in Flight next
week.

Although the financial year 1949-50 does not end until
tomorrow, the extent of a supplementary estimate, introduced
last week by the Parliamentary Secretary to the Ministry of
Civil Aviation, Mr. Frank Beswick, reveals further heavy losses
by B.O.A.C. Mr. Beswick said in the House of Commons that
the grant was originally estimated at £3% million and that the
additional requirement would be £},057,000. Although this
would not be the total amount of the Corporation's deficit for
the current financial year, it was the maximum that the
Exchequer could be asked to meet; there would be no addi-
tional burden on the taxpayer, however, because of savings
effected by M.C.A. in other directions. He stated, " the year-
1949-5O has been a difficult one, and the financial results are
most disappointing. Devaluation has caused a net increase
in the deficit of ^650,000. . . . the biggest and unhappiest
item was £\, 750,000 caused by the decision to withdraw Tudors
from South American services." Late deliveries of replace-
ment aircraft had been another major cause of the Corpora-
tion's difficulties.

Although it will be some considerable time before any large-
scale financial improvement is actually apparent it is to be
hoped that the introduction of Hermes and later, of Comets,
on the Corporation's routes will colour the monetary picture
in somewhat happier tones.

SCANDINAVIAN EFFORT
T H E most extensive timetable ever to be announced by
-*- S.A.S. will take effect from April T6th. A number of new

services, frequency increases and time reductions on existing
flights are included in the new schedules. Perhaps the most
outstanding feature of this Scandinavian bid for increased
traffic is the introduction of a low-fare night return service,
to be flown by DC-4S between Copenhagen and Paris. The
flight will leave Copenhagen just before midnight, arriving
at Paris 3^ hr later, and on the return flight will reach Copen-
hagen at daybreak. The return fare is 125 per cent of the
normal single rate. Another night service is to be flown non-
stop from Copenhagen, on which fare reductions are also being
made." New routes will be added, one from Oslo via Copen
ha gen, Hamburg and Frankfurt to Madrid, and another ironi
Cairo to Copenhagen via Rome. From May 15th, the frequency
•if the Copenhagen-North America service is to be increased to
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nine flights weekly, two of which will stop at Hamburg
DC-os will lie used on this route.

Among many other changes, the night stop in Rome is being
discontinued on the two DC-6 routes from Persia and East
Africa to Scandinavia. On April 17th a route is being opened
to Tromso, using Sandiingham flying-boats, which, after
May 15th, are being diverted so that passengers on this service
will be able to enjoy one of the most spectacular scenic flights
in Europe " by the light of the midnight sun "- before landing
at Kirkness. Under the new timetable Rome has become one
of the main traffic centres, and is now almost a secondary
"hub" ' of the S.A.S. intercontinental network. The overall
numbei of services being offered is 20 per cent greater than
last year's figure.

With this bold policy oi increased capacity in 1950, and
the recent move to centralize and generally streamline its
administrative structure, it is apparent that S.A.S. is making
a very determined effort to improve on the unsatisfactory
financial results of the last two years' operations. Incidentally,
the first production SAAB Scandia was delivered to
S.A.S/A.B.A. and Bromma airport on March 13th.

WORLD FAKE CHANGES

AS the result of the increased cost of iuel, aircraft spares
and" maintenance of bases, due to devaluation, major

alterations in airline fares and cargo rates throughout the
world were implemented on March 22nd. The general effect
of the new fare structure—which was recommended at the last
l.A.T.A. Traffic Conference, held at Mexico Citv—is that fares
and freight rates on routes to Africa, the Middle East and
the Far East from points in Europe have been increased by
amounts up to 10 per cent. On the North American routes,
however, basic fares will be unchanged, while in some cases
cargo rates will even be reduced.

To encourage the public to fly during periods outside the
busiest season, a new transatlantic fare structure has been
introduced, lower fares being ciiarged on both east- and west-
bound Atlantic crossings. Thus travellers whose bookings
avoid the peak of the Holy Year tourist season can fly at a
considerably reduced rate. While the discount periods on east-
and west-bound services are slightly different, the new schedule
makes it possible for a passenger to make the transatlantic
crossing at the reduced fare during seven of the twelve mouths
of the year. All tickets will be valid for twelve months.
Broadly, three different round-trip rates for the north Atlantic
route have been established—one when both flights are made
during the peak traffic season, the second when both flights

TRADE FLIGHT : The smiles of the party boarding che Vickers
Viscount before its departure from Northolt suggest confi-
dence in the commercial outcome of its European Tour.
Left to right are Mr. B. W. A. Dickson, general manager,
Vickers Armstrong (Aviation), Ltd. : Lord Douglas of Kirtle-
side, chairman of B.E.A. ; Sir Hew Kilner, Vickers Aviation
managing director; Lady Kilner; and Mr. Peter Masefieid,
chief executive of B.E.A.

are made during the off-season period, and thirdly, when a
flight is made one way during the peak season and the return
during the less-busy months On east-bound flights, full fares
will be charged from April to August, while the lower rates
are effective from September to March. In the other direc-
tion, full tares are effective from July to November, and
reduced rates from December to June.

The following examples indicate the substantial savings
which can be achieved by travelling when traffic is lighter.
From New York to London, the round-trip fares will be $630
in the peak season, $466 in the off-season and $548 when
travelling in both seasons. Fares between other points vary
in proportion. The new fare structure has been approved by
all member-airlines of I, AT. A

FOR AUSTRALIAN NAVIGATION

REPRESENTING a major advance in the efficiency of
Australia's air-navigation aids, the installation of visual-

aural radio-ranges throughout the Commonwealth is now almost
complete, and it is expected that this type of equipment will
be in full use by June of this year. The new system is designed

: to give much better coverage for Australian routes and pro-
vide a more reliable guide than the present 33mc/s range
network. Additionally, it will give visual as well as aural indi-
cations to the pilot, mark out four courses instead of only two
from each range station, and—perhaps most important—
eliminate the present difficulty of reflected interference between
broadcasting stations.

Although the network of transmitters is almost complete, it
is likely to be some little time before all operators will have
fitted the requisite airborne installations, and in the interim
period the visual-aural system and the 33 me / s ranges may be
worked jointly to meet "operating requirements. The cost ol
the entire programme is estimated at approximate])
£A4,0O0,OO0. ,j,. , . . , • - v : , , t y

AER LINGUS' EXPECTATIONS ^ u
A ER LINGUS' summer schedules, which will be effective

-**• on April 16th, provide for an increase in services of almost
20 per cent over the number operated in the same period
last year On the Dublin-London route, which carries by far
the larger proportion of traffic, services will increase from an
average of 56 per week in April to 72 per week during the
peak of the season The traffic is expected to be heaviest on
this route in mid-week ; to cater for it, 13 round trips daily
will be flown on certain days in July, August and September

Advance bookings already received indicate that the Dublin
Glasgow route will carry a record number of passengers. The
Dublin-Birmingham route, inaugurated only last year, vill
have twelve flights per week instead of the present six. Fre-
quencies on the Dublin-Liverpool and Manchester services will
also be increased considerably, that oi the former to as much
as 36 per week during August. A three-times-weekly all-cargo
service to London will be introduced on June 1st. No increase
is being made in the size of the Aer Lingus fleet, but the
company is aiming at increased utilization of existing aircraft.

CHARTER RATES

IT is the view of the Airbrokers' Association that undercutting
of rates by some British operators is one of the major

factors in the current difficulties in which the companies find
themselves. Commenting on a paragraph, "The Charter
Trail," which appeared in these columns last week, Mr. J. L.
Logan (secretary) says that, in the Association's opinion, the
reasons for the present unsatisfactory state of affairs are, in
the first place, the well-known ones (the Air Corporations Bill,
restrictive practices by foreign Governments, and the general
attitude of scheduled airlines to charter operations), and in the
second place " the severe undercutting of freight and passenger
rates by a proportion of our own charter operators, either be-
cause of hastily conceived policy or, more likely, through an
imperfect knowledge of current market conditions."

Many of their members, says Mr. Logan, have found that,
although during the last few months some Dakota operators
have confined their quotations to sound economical rates, there
are usually one or two operators who put up quotations "so
ridiculous" that they undercut other quotations by as much
as 30 to 40 per cent. He instances a flight to East Africa,
when, though quotations were about 3s lod per mile, one
operator is said to have quoted at 2s 6Jd. Similar instances
during the past two weeks have occurred in connection with
flights to Holland, North Italy and West Africa.

The rates around 3s lod to 4s per mile are low enough, in the
view of the Association, but they are winter rates only for
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cargo, and the operators concerned are working on a more sub-
stantial basis for the coming season. The airbrokers of the
Baltic Exchange are convinced that they have a good market
for the -chartering of aircraft, both for cargo and passenger
flights.

"Rates in any market fluctuate," adds Mr. Logan, "bu t
beara mean relation to the current conditions. Aircraft opera-
tors can compete by the shading of their quotations or by
offering better conditions, but the wholesale slashing of prices
is not only suicide for the company quoting but causes needless
depression of the market generally and eventual elimination
evpn of the soundest operators."

NEW GROUND TRANSiMITTER

DESIGNED originally to meet airport local-control require-
ments, a 12-vvatt V.H.F. transmitter introduced by the

Plessey Co., Ltd., should have a wide field of application
wherever a compact fixed-station transmitter with an R-F.
power output of this order is required. The complete equip-
ment, known as the Type FT. 10, consists of a modulator and
an R-F. unit conveniently mounted for desk operation in a
rigid steel frame. Where preferred, however, these units may
be mounted otherwise—in a standard rack, for instance—with
a suitable receiver and loudspeaker unit, to form a complete
transmitter-receiver installation.

Covering the n8-i32mc/s frequency band, the operating
frequency of the transmitter can be varied by insertion of
the appropriate crystal. It is then necessary only to tune, for
a maximum or minimum meter reading, according to the stage
concerned Frequency stability complies with international
requirements.

Operation is simple, band-pass circuits in the R-F. unit

minimizing the necessary tuning controls, and a pre-set circuit
in the modulator unit automatically preventing over-modula-
tion. Servicing, too, is simplified by switched two-meter
indication of each stage in the R-F. unit, tfst points being
provided to cover all other sections.

The equipment, which is claimed to be extremely economical
on both "Stand-by" and "Transmit" positions, operates
from a 2_jo-vo!t 50-cycIe supply.

The Plessey Type PT.IO 12-watt V.H.F. transmitter referred
to on this page. The equipment consists of a modulator
and an R-F. unit, shown here in a desk-mounting frame.

BREVITIES,
OFFICIALS of the Ministry of Civil Aviation arrived at

Auckland from Australia on March 17th for discussions
with New Zealand Government representatives. The British
mission is led by Mr. C. \V. Evans, C.B.E., Under-Secretary
for Finance, of the M.C.A.

* * •
In addition to the order lor 30 Martin 4-0-4S (referred to in

Flight of March 16th), T.W.A. has completed arrangements
for leasing twelve 36-passenger 2-0-2S from the Glenn L. Martin
Company for deliverv in July. The aircraft will be put into
service on T W.A.'s medium- and short-haul internal flights
to supplement the existing fleet of 61 Constellations.

* # #
Just seven days after it was damaged during a "belly-

landing" at Hflrn Airport, the Airspeed Ambassador was
flown back to Christchurch following temporary repairs to the
fuselage and replacement of one damaged airscrew. The
makers point out that the confinement of damage to such a
small area is a particular advantage^of the high-wing layout.

* # .- *
B.O.A.C. announces the resignation of Mr.1 Eric Nelson,

Western Regional Operations Director; he is to join the staff
of Canadair, Ltd., in Montreal. Mr. Nelson was previously
deputy general manager of B.O.A.C.'s former Western
Division, and was at one time technical adviser to the Director-
ate of Air Services at Hong Kong, where he played an
important part in the development of Kai Tak airport.

* * - *
The second S.O.95 Corse .(the French twin-engined trans-

port), ordered by Air Services of India, Ltd., left Toussus for
Bombay two weeks ago. The first aircraft (an 11-passenger
version) has completed 30a hr of operating trials over the
company's routes. In spite of the unfavourable monsoon
conditions the S.O.95 is said t o have given complete satis-
faction, the block speeds of 324 km/hr (203 m.p.h.) which
were achieved were better than those previously envisaged
by the manufacturers.

» * *
United Air Lines appear to have revised their former reserved

attitude towards " ajr coach" services, for they have non-
signified their intention of applying for permission to operate
such a service on the Los Angeles-San Francisco-Oakland route.
The proposed tariff will be filed with the C.A.B. on March
30th, and the service will be inaugurated on May 14th. DC-6s,
converted to carry 70 passengers, are to be used on the pro-
jected three round-trips daily. Fare reduction is approximately
three cents per mile.

The chairman of B.O.A.C., Sir Miles Thomas, flew to Lisbon
last week in order to review the local traffic situation. His
visit follows B.O.A.C.'s recent reintroduction of the Central
Atlantic service operated with" Constellations, which now offers
additional capacity on the flights passing through Lisbon.

* * *
The first through service between Canada and the southern"

states of the U.S.A. will be inaugurated on April 2nd, when
T.C.A. will fly a 5j-hr schedule between Toronto and Tampa,
Florida. The new service will also provide direct connections
between Florida and the islands of Jamaica and the Bahamas.

* » *
The Inter-American Safety Council's award for accident-free

flying in the western hemisphere has been won by K.L.M.
for the seventh year in succession. The company's West Indies
division flew some 2,698,653 aircraft-miles (almost 39 million
passenger-miles) in 1949 without accident or fatality to pas-
senger or crew.

* * *
The Scottish Advisory Council has announced excursion fares

by B.E.A. from Edinburgh and Glasgow to Rome for the
Holy Year celebrations. Passengers from Scotland change air-
craft at Northolt, and the service, which began on March 22nd,
is operating twice daily. The Council has also decided to ask
B.E.A. for an experimental summer service to link Renfrew,
Perth and Aberdeen.

* * •

Australian Airline pilots have expressed dissatisfaction at
the present method of efficiency checking by the Civil Aviation
Department. They claim that the examiners (mainly ex-
R.A.A.F. instructors) have no opportunity to gain the experi-
ence befitting their duties. Though each airline employs a
staff of qualified senior captains whose job is to test periodically
the efficiency of the company's pilots, even the seniors h a v
to submit to checks by an examiner with no comparable
experience in airline flying.

* * #
Central African Airways' traffic last January showed a slight

increase over that for the corresponding month in 1949. The
total of revenue passenger-miles flown increased by some
289,000, and the passenger load-factor on scheduled services
rose by 7 per cent. Increases in the carriage of freight and
mail amounted to 5,140 and 6,800 kg respectively. As an
index of the improved efficiency which has been achieved, the-
usable capacity ton-miles flown per employee rose from 679-
to 811, while the revenue ton-miles flown per employee in-
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The air brake flaps on this outstanding
English Electric aircraft are operated
by t w o Mess ie r h y d r a u l i c j a c k s
s y n c h r o n i s e d b y a M e s s i e r
flow divider.

/ 7 ] HE MESSIER FLOW DIVIDER ALLOWS THE ACCURATE

> / SYNCHRONISATION OF TWO HYDRAULIC JACKS

WITHOUT MECHANICAL INTERCONNECTION OF THE TWO
# FLAPS, IRRESPECTIVE OF THE RELATIVE LOADS ON THESE

FLAPS; A HIGH DEGREE OF ACCURACY IS ACHIEVED EVEN

WITH CONSIDERABLE DIFFERENCE IN LOAD ON THE TWO JACKS.
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creased from 437 to 565. In January, 1950, the overall
revenue load-factor (69.7 per cent) was a record for the com-
pany; it was a particularly creditable figure in view o( the
fact that it included the weight of excess fuel carried.

• • *
The ten-day strike which recently forced American Airlines

to reduce its operations by 80 per cent ended last week. The
4,500 maintenance workers involved gave up their demands
for a general wage increase by an overwhelming vote and
decided to return to work. Normal services are in operation.

A daily service to Havana from the principal cities of South
America is now l>eing offered by Panagra as the result of an
agreement made last month with P.A.A. Passengers can now
make connections at either Miami or Havana for Hights to
Washington and New York.

* * *

The Avro jetliner is reported to have flown the 252 miles
from Toronto to Ottawa in 36 minutes (an average speed of
418 m.p.h.); the T.C.A. routine service between these two
points is scheduled to take r hr 40 min. On April 19th the
aircraft will visit the aviation show which is being organized
111 New York by the Society of Automotive Engineers

FROM the CLUBS
/~VF interest to private owners and clubs' is the A.R B
V / announcement that the overhaul life of the Cirrus Minor
90 h.p. Series I engine has been extended to »oo hr without
the need for any intermediate top overhauls. The A.R.B. has
actually sanctioned the running of a number of engines to
1,000 hr, and the manufacturers (Blackburn and General Air-
craft, Ltd.) hope that approval will soon be forthcoming for
this figure on all Series I Minors The Cirrus Minor II has
already been extended to 800 hr and, similarly, several of
them are now being run to 1,000 hr. »

• ' - * • ' " - - '

•pOR the convenience of members living in the vicinity of
-1- Booker the Wycombe Flying Club has arranged for an
Auster to be available for instruction at Booker airfield on
alternate Sundays.

The C.F.I, has now been appointed a Royal Aero Club
observer so that tests for Aviators' Certificates and Private
Pilots' Licences can be carried out at Blackbushe. The
Auster 1 is available for hire on week-days at a flat rate of
£2 10s per day, plus 10s per flying hour. The hourly charges
are from £1 10s solo.

The club is now seeking to hire a Tiger Moth or a Magister
at a reasonable rate to give members some experience on a
more sporting type than the Auster. New members will be
welcomed, and those interested should contact Mr. D. Ogilvy,
9, Imperial Road, Windsor, Berks.

* • *

THE enviable status now enjoyed by private pilots in France
is emphasized in this month's bulletin of the Ultra Light

Aircraft Association. The French Government has decided to
promote and develop a popular aviation movement, and to
this end has established a department ("S.A.L.S.") for the
purpose. An order was recently placed by this office for three
prototypes of 45 h.p. two-seat light aircraft. This move is
intended to promote ' ' approved ' ' aircraft types which can
be constructed by amateurs and in club workshops. An
attempt to achieve such a purpose in this country failed when
the Ministry of Supply flatly refused a similar application from
the ILL.A.A. Aircraft construction by amateurs is thus offici-
ally recognized in France, and the less fortunate U.L.A.A.
groups are expressing concern at the lack of official support
which the movement is receiving in England. <

The three French prototypes (of which the most advanced
is the Maurice Brochet M.B.70 high-wing monoplane) will pass
through the Government's flight-testing establishment at
Bretigny, and will have to qualify for a normal C. of A. The
Government will also supply the engine required—in this case
the 45 h.p. Salmson radial. Material and accessories will be
available at a very low cost, and steps have been taken to
ensure that all insurance rates will be at a minimum. The
French Government hopes that, at a fractional cost to the tax-
payer, an extensive revival of the private and club flying
movements will be seen within a year or two.

from the Wiltshire Flying Club shows that during
February the total of flying amounted to 51 hr. From

January 1st to March 1st the total was 246 hr, which com-
pares favourably with last year's figure. A further reduction
in flying rates for the two-seat Auster has been made to
encourage members to put in as much flying time as possible
during the early spring.

A total of 50 hr solo is being offered at £2 per hour on
condition that a minimum of five hours is booked and paid
for in advance, and that the whole 50-hr period is completed
before June 1st. There are thus ten 5-hr periods available to
members, and these will be allotted strictly in the order in
which payment is received.

At the motor cycle race meeting which is being held at

Thruxton airfield on Easter Monday there will oe a delayed
parachute drop by Mr. J. E. Gwynne-Johns and demonstra-
tions by private aircraft. The proceeds of the meeting will
be divided between the motor cycle club and the Wiltshire
ikying Club. In view of the material assistance which the
nying club should thus receive all members are requested
to assist in running this meeting

The club is now offering five aircraft—three Austere, a
Proctor and a Messenger—for sale.

*
T H E Lancashire Aero Club has announced new charges for
A daily hire, effective from March 1st. An initial hiring fee
of £5 is being charged regardless of the length of time for
which the aircraft is away. Tn addition, a daily charge of
£1 10s per day from Mondays to Fridays, and £2 10s per dav
at week-ends, is being made. For any flying in excess of
twelve hours, 7s 6d an hour will be charged to cover main-
tenance. The initial hiring fee will, however, be reduced to
/3 for single-day periods provided the aircraft is returned by
5.30 p.m. Night-flying at Ringway is now available at £4
per hour.

After lengthy negotiations, permission for full bar facilities
has now been obtained for the new club-house; at the moment
the facilities are restricted to Saturdays and Sundays, or to
week-days for which special'functions have been arranged.
The competition for the Crossley Trophy, over a cross-country
course, is being held between March 4th and May 6th; further
particulars can be obtained from the secretary.

* * *
TN February, the Cambridge Aero Club flew 127 hr, including
-*- 4£ hr at night. One Private Pilot's Licence was awarded
and another member carried out his first solo. Two new in-
structors joined the club—Mr. J. Hamilton, from Shoreham
airport, and Mr. K. Clark, who was previously employed by
Scottish Aviation. _ ' ; •
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FORTHCOMING EVENTS
R-Ae.S. : " Testing Aero Engines and Power Plants." by A. C.
Lovesey, O.B.E., B.Sc, F.R.Ae.S.
British Interplanetary Society " Space Travel—Fact and
Fiction," by A. C. Clarke, B.Sc.
Aircraft Golfing Society : Captain's Prize Laleham G.C.
R.Ae.S. (Derby): "Testing Engines and Power Plants," by
A. C. Lovesey, O.B.E., B.Sc., F.R.Ae.S.
R.Ae.C.: Film Show, Londonderry House.
R.Ae.S. (Belfast): Annual General Meeting.
R.A.h. Golfing Society: Match v. Greyhound Racing
Association.
R.Ae.S. (Bristol): " Aircraft Production and Engineering,"
by Pro!. J. V. Connolly, B.E., A.F.R.Ae.S.
R.Ae.S. (Brough) : "Flying-boat Design Problems," by H.
Knowler. A.M.I.C.E., F.R.Ae.S.
R.Ae.S. (Portsmouth): "Aircraft in Future Warfare," by
Air Marshal Sir Robert Saundby, K.B.E., C.B., M.C., D.F.C.
A.F.C.
British Interplanetary Society (Manchester) : Film Show.
R.Ae.S. (Reading) : " Hying Boats," by H. Knowler, F.R.Ae.S.
R.Ae.S.: " The Berlin Air Lift," by A. Cdre. J. W. F. Merer
C.B.
Guild of Air Pilots and Air Navigators : Annua' General
Meeting.
Aero Golfing Society: Instone Cup Meeting.
Institute of Transport : Informal Luncheon. Speaker : Sir
Miles Thomas, D.F.C.
R.Ae.S. Graduates : "Training of Aeronautical Engineers."
(Discussion ; chairman, Marcus Langley, F.R.Ae.S.)
Institute of Navigation : " Dynamics of Space Flight," by
A. C. Clarke; "Interplanetary Navigation," by Dr. R. d'E.
Atkinson.
R.Ae.S. Section Lecture : " Flight Refuelling and the Problem
of Range." by C. H. Latimer Needham, M.Sc, F.R.Ae.S.
R.Ae.C.: Film Show, Londonderry House.
R.Ae.S. (Preston): Annual General Meeting.
R.Ae.S. : " High-speed Research in the Aerodynamics Division
of the N.P.L.." by J. A. Beavan, M.A. (Cantab.), A.F.R.Ae.S.
and D. W. Holder D.I.C., A.C.G.I., B.Sc. (at Manchester).
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FRENCH TURBOPROP
TYPE-TESTED

Lightweight Unit Delivers 220 k.p.

First photograph of the
Turbomeca Artouste 220
h.p. turboprop.

ENCOURAGED, no doubt, by the successful progress of
the Pimene miniature turbojet, the French Turbomeca
company has vigorously pursued the development of

its other light turbine designs. Reference has previously been
made in Flight to the 140 h.p. Turbomeca TT-782 Oredon,
an earlier unit than the Pimene, intended for driving
auxiliaries in large, high-flying aircraft.

From the Oredon nas been developed a new 220 h.p. turbo-
prop, the Artouste, which recently completed a 150-hr en-
durance test under I.C.A.O. conditions. The test period was
divided as follows: at max power (220 h.p.)—15 hr; at max
continuous cruising (180 h.p.)—75 hr; at cruising power
(162-180 h.p.)—45 hr; idling (30-40 h.p.)—15 hr.

Total weight of the new unit is 194 lb. Its leading dimen-
sions are* diameter, i6in; length, 32m. Like its predecessors,
the Artouste is claimed to be capable of running, without
modification, on petrol, kerosene, alcohol and a number of
Tther fuels.

Internal arrangements of the new turboprop have not yet
been revealed, but are likely to correspond with those of the
Oredon, shown in the accompanying drawing. Weighing
185 lb, the Oredon has a designed rating of 140 s.h.p. at
rated r.p.m.

All three Turbomeca light power-units employ a single- "
sided centrifugal compressor feeding air into an annular com-
bustion chamber. The Oredon is seen to have a two-stage
turbine, as opposed to the Pimen6's single-stage component. •
The simplicity of the Turbomeca fuel system is a unique feature
of the Pimene and Oredon, and has presumably been em-
ployed in the Artouste. Kerosene is fed into the front end
of the hollow mainshaft by a single delivery jet. I t then '

\

passes into the combustion chamber via a centrifugal injection
wheel attached to the shaft, which has holes spaced around •

**m^m- i t s periphery. The need for any form Of high-pressure
delivery- system is therefore obviated. For accessory drives,"
the Oredon, which runs at 36,000 r.p.m., employs a reduction
gear with a ratio of approximately six to one.

ARMY versus R.A.F. RUGBY

Sectioned view of an earlier
model, the Oredon auxiliary
power unit.

CUPPORTERS of the R.A.F. hoped hard and kept their
^3 fingers crossed when, at Twickenham on Saturday, half-
time came with no score for either Air Force or Army.
Although on occasions the Army outsides had shown both
skill and determination they had not iived up to their reputa-
tion, and good R.A.F. defence and kicking had kept them in
check. The second half, however, saw little of the muddling
and inaccurate passes, and the Army, who were playing six
internationals, were able to win decisively by a goal and two
tries to the R.A.F.'s penalty goal. Smailes' kick, which
secured the R.A.F.'s three points, was remarkable, being
placed centrally but some ten yards inside his own half.
A medium tail-wind helped, but it was a place kick of a
decade.

The first half was played at a great pace, and the forwards
of both sides were in great form, Keeling of the Army hooking
with the greater success. On both sides the ball showed a
tendency to stick in the back row. For the R.A.F., Hay tnd
Roberts, the halves, and Austin-Smith in the centre, did some
excellent kicking, often making many yards from difficult
angles. The powerful Army line looked very dangerous, but
mistakes were made and the R.A.F. took good advantage of
them. The R.A.F. outsides moved smoothly but seldom
looked like breaking through.

On the Army left, Reeve and Hyde were a forceful partner-
ship, and Hardy, with a tremendous acceleration, showed on
several occasions how hard he is .to catch or pull down. In
the second half it was these outsides who made the first try
together, Hyde diving over the line. I he astonishing R.A.F.
penalty followed at once, then Reeve, with Hardy's aid, scored
again for the Army, going very hard as usual. This try was
well converted. The final try came to the Army through quick
following-up and a modicum of good fortune. Phipps, not
for the first time, ran well away and touched down. Hardy
again failed with the kick.

Thus, having already beaten the Royal Navy (the R.A.F.
drew 6 pts all), the Army become this year's inter-Service
champions. Last year they shared the honour with the R.A.F.

Royal Air Force.—Full-back: F/L. A. A. Smailes (Brize Norton).
Three-quarters, 1. to rj A/C. D. H. Phillips (Watnall), F/L. K. J.
Upricharrl (Marham}*, F/L. R. D. Austin-Smith (Flying Training
Command),-W/C. B. P. Young (Air Ministry). Stand off: Sgt. T. L.
Roberts (St. Athan). Scrum kali: F/L. W. T. H. Hay (Cranwell).
Forwards: F/L. R. V. Stirling (Waddington), Off. Cdt. A. H. Rennie
(Temhill), F/O. T. V. Buckthought (St. Athan), Cpl. E. E. Rossitcr
(Sutton Coldfield), P/O. S. T. H. Wright (Cardington)*, F/L. H. K ,
Rees (Cambridge U.A.S.), S/L. R. H. G. Weighill (Cranwell)* (Cap- .
tain). Off. Cdt. S. D. Little (Wittering). *

The Army .—Full-back: Lt. J. M. H. Roberts. Three-quarters, r.
to I.: Pte. D. M. Scott*, znd Lt. G. C. Phipps*, and Lt. P. B. Reeve,
Pte. J. P. Hyde*. Stand off: 2nd Lt. E. M. I'. Hardy. Scrum luilf:
2nd Lt. D. W. Shuttleworth. Fonvnrds: Capt. A. G. C. Jones Lt.
T. H. Keeling*, Capt. T. L. Baurae*, Maj. F. H. Coutts* (Captaiu),
Maj. B. A. Neale, and Lt. R. F. Dorey, Capt. D. E. lies, L/C pi:
R C r o s s - * International.

FLIGHT.TESTING OF HELICOPTERS
HPHOSE aspects of helicopter flight development which are
J- most closely concerned with type-testing and the investi-
gation of operating techniques lormed the subject-matter of
a most comprehensive paper, Flight-testing of Helicopters, pre-
sented by Mr. F. O'Hara, M.A., before the Helicopter Asso-
ciation of Great Britain last Saturday. The notes on testing
methods and the suggested developments in testing and operat-
ing techniques described in the paper were derived mainly
from work performed at the Airborne Forces Experimental
Establishment, of which organization the author is a member.

ELECTRICAL DESIGNER'S APPOINTMENT

MR. Frank Brookesmith, until recently electrical designer
at Airspeed, Christchurch, has joined Harley Landing

Lamps, of Paxton Hill, St. Neots, Huntingdon, where he will
assist Mr. Maldon C. Harley. Mr. Brookesmith has been:
responsible for the electrical installation in the Ambassador, on"'
which the design work is now largely finalized. His services.
state Airspeeds, will be available in a consultative capacity.
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The Double Mamba
flying in the Fairey 17

FROM A SINGLE INSTALLATION

The Double Mamba power unit—first of its kind in the world ...

to fly—gives all the advantages of twin engine performance with

a reduction in weight and the frontal area of a single installation.

As it is possible to shut down and restart either engine

independently, it provides the Fairey 17 anti-submarine aircraft

with increased flight endurance and a high reserve of power.
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A Dove for the British
Embassy in Washington-
one of the many executive
models in private, industrial
and diplomatic service in

eighteen countries
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THE BIG DROP
Fairchild C-82 Packets in Large-scale Action on American Inter-Service Manoeuvres

THE main contribution of the 314th Troop Carrier Wing, U.S.A.F.,
to joint Army-Navy-Air Force manoeuvres recently concluded in

the Puerto Rico area was a mass drop of a thousand paratroopers from
Fairchild C-82 Packets over a small airstrip on the island of Vieques.
Some hundreds are seen—against the most obliging cloud backcloth—
in the uppermost view. The small photograph, in which the boom
tails of Packets are prominent, depicts* troopers of the 82nd Airborne
Division preparing for action, while below are thirty-odd Packets.

Although no aircraft comparable with the Packet in convenience of
loading and discharging is in R.A.F. service, the Blackburn and
General Aircraft Universal Freighter, described in last week's issue of
Flight, represents a major advance in this respect.



THE COMET IN ROME
Pictorial Postscript to Last Week's Story of a Record Flight

THE enthusiasm which greeted the de Havilland Comet's arrival in Rome after its record
flight from Hatfield on March 16th—scenes which were repeated in Copenhagen five days
later—is admirably conveyed in several of these photographs, (i) A British staff car

awaiting the return of the guests from an inspection of the Coliseum. (2) Completing refuelling
at Ciampino, Rome's airport. (3) Rome and the River Tiber fall away as the Comet climbs
towards the Alps. (4) Grouped around John Cunningham are (anti-clockwise): G/C. Adnams
(British air attache). Major J. B. Mullock, Air Marshal Sir Alec Coryton, Mr. F. C. Musgrave,
Sir Victor Mallet (British ambassador). Gen. S.A. Aldo Urbani (secretary-general. Ministry of
Air Defence), Sen. E. Malintoppi (under-secretary. Ministry of Defence), Gen. S.A. M. Pinna
(director of civil aviation), Col. D. S. Fanali (Italian air attache). On. R. Pacciardi (minister
of defence). Behind General Urbani is Sir Archibald Rowlands and on his right Gen.B.A.
M. Napoli (director of supply, Ministry of Defence), Gen. B.A. Enea (Ministry of Air Defence),
and Gen. D.A. F. Raffaelli (vice-chief of the Italian air staff). (5) John Cunningham, de
Havilland's chief test pilot, with Col. E. Cigerza, foreign liaison, Italian Air Ministry.
(6) Luncheon group: Left to right, Signor Valerio di Meo (aviation manager, E&so, Genoa),*
Mr. Martin Sharp (D.H. public relations manager, toasting the hosts), Dr. A. Croxatto (Esso
director, Rome), Signor G. Gerbi (technical manager. Esso, Rome). (7) Close-up of under-wing
pressure refuelling in progress. (8) The Comet turns to park on arrival. (9) A study of John

-taiw.



Cunningham and members of his crew while flying at 32,500ft.
Ground speed was approximately 550 m.p.h.. (10) Reception in
the attractive airfield restaurant. In the foreground Major
Daniela, foreign liaison, Italian Air Ministry, is talking to Mr.
F. E. N. St. Barbe, de Havilland director. Between them is

• Sir Archibald Rowlands, permanent secretary to the M.o.S.
Beyond G/C. Adnams (back to camera), who is in discussion
with Mr. Hugh Buckingham, de Havilland director, can be
seen Air Marshal Sir Alec Coryton, Controller of Supplies (Air),

, ( M.o.S. (11) Inspecting and sampling the Comet's temporary
' furnishings are (left to right) Sir Victor Mallet Sen. Malin-

toppi, Gen. B.A. Enea, On. R. Pacciardi, Gen. D.A. F.
Raffaelli, Mr. Hugh Buckingham and Gen. B.A. M. Napoli.

_*"- (12) So large and enthusiastic was the crowd which greeted the
Comet in Rome that the passengers had some difficulty in
alighting. On the steps is the Editor of Flight, followed by
Maj. Oliver Stewart and Mr. Frank Lloyd (D.H. commercial
sales manager). An account of the journey appeared last week.
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With the underslung bombing compartment obscured by the wing, and the nosewheel undercarriage retracted, the Vickers-Armstrongs
Varsity in this view differs little from the Valetta, except in nacelle and nose design. The windows are seen to be of generous area.

AIRCREW
TRAINER

Layout and Equipment of the Vickers-Armstrongs Varsity

T.Mk.l, Ordered in Quantity for the Royal Air Force

A COMPANION type to the Valetta transport, already
in production for the R.A.F., the Vickers-Arm-
strongs Varsity aircrew trainer is similarly hall-

marked in having been adopted for Service use. Though
the two machines have much in common, and benefit
jointly from civil and military experience with the Viking,
of which both are linear descendants, the Varsity embodies
substantial structural alterations, mainly arising from the
new (nosewheel) undercarriage. As for flying qualities,
it is only necessary to instance the spirited performance
of the first prototype Varsity at last year's S.B.A.C.
display.

It will be evident from the following description and
sectional drawing that the Varsity is an aircraft of excep-
tional versatility, and that its potential field of application
extends far beyond the officially prescribed duties of the

R.A.F. T.Mk.i variant, with which this study is concerned.
Briefly, the Varsity T.Mk.i is intended for instruction in
air navigation and bomb aiming, pilot training and signals
training by day or night. It is interesting to observe that
R.A.F. requirements do not include facilities for gunnery
instruction.

The cantilever, stressed-skin wing has a single built-up
spar, at 30 per cent chord, and chordwise formers. A
point which is, perhaps, not generally appreciated is that
the span is slightly greater than the Valetta's, being
95ft 6in against 89ft 5m. The hydraulically operated flaps
(of conventional split-type) are of rather larger chord than
is usual and are correspondingly of greater area (101 sq ft
total); they have increased angular movement (47 deg to
70 deg), and extend from the wing roots outboard to the
Fr'.sc ailerons. Some modification to the basic Frise form
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of aileron is to be found in the use of
Westland-Irving nose balances, .

Built up on transverse frames and longi-
tudinal stringers, the oval-section fuselage
affords virtually uninterrupted cabin space
from the cockpit to the toilet compartment
at the rearmost end—a consideration of
some importance in a " class-room '' crew
trainer. Though the main spar passes
through the cabin, there is, nevertheless,
ample headroom above.

The undercarriage comprises two main
units, retracting into the nacelles, and a
steerable, retractable nose-wheel unit.
All units have twin wheels and single oleo-
pneumatic shock-absorber legs and retract
forward, under the action of single
hydraulic jacks. As with almost all
Vickers aircraft, the Varsity's under-
carriage and hydraulic components are of
Vickers design and manufacture. How-
ever, Dunlop disc-type hydraulically
actuated wheel brakes are used, the system
being duplicated.

The steerable nosewheel will come as something of a
novelty to the Service. In this unit the wheels are steer-
able by the pilot but are capable of free castering when
the aircraft is steered by use of the differential brakes.
To permit steering to greater angles, when being towed
by tractor, provision is made for disconnection of the
steering torsion links. A helix inside the oleo ensures
automatic self-centring for retraction when the ground
loading is removed from the wheels.

Production aircraft will be powered by Bristol Hercules
264 fourteen-cylinder, two-row, sleeve-valve radials, with
two-speed superchargers and operating on 100-octane
fuel. This mark of Hercules is similar to the 265 installed
in the first and second prototypes, except that no torque-
meter is fitted. The airscrews are of the Rotol R82/456/8
constant-speed, fully feathering type, 14ft in diameter
and having a pitch range of 70 deg.

Ratings for the Hercules 264 and 265 are as follows: —

Supercharger

Take-off (5-min limit)
Combat flight (5-min

limit)
Normal climb and

cruising
Continuous (rich) . . . .
Cruising continuous ..
(Lean mixture)

ratio
" M "

" M "

" M "
" S "
"M"
" S "

b.h.p.
1.950

2,000

1,610
1,540
1,130
1,080

r.p.m.
2,800

2,800

2,400
2,400
2,400
2,400

Boost
Ob/sq

13.0

13.0

9.0
9.0
2.5
2.5

Altitude
in) (ft)

S.L.

31250

3,250
12,250
12,500
21,000

Showing action of the hydraulically-operated bomb-bay doors. The left-hand of the
two views below discloses that ground clearance was an important consideration.

Each engine is built into a power plant, attached to the
nacelle by a triangulated tubular structure secured through
the firewall, and, for ease of maintenance, enclosed by an
ingenious four-piece "pe ta l" cowling. This cowling is
constructed in two main sections—port and starboard—
each of which is hinged vertically at the firewall. Hinged
longitudinally along the upper edge of the starboard panel
is a top panel, and a bottom panel is similarly mounted
on the port main panel. All panels are formed with an
inner and outer skin, having an air space between. In
the closed position the cowling rests on its front end on a
tubular ring, supported by V-struts from brackets on the
engine casing and by stays to the cylinder heads. When
closed, the panels are locked together along each pair of
edges by two Napier fasteners and one Vickers fastener.

Built into each side panel are two large cowling-gills,
operated through rods and levers by an electric actuator.
Exhaust gases from the front and rear cylinder ports are
discharged through individual pipes connecting with an
exhaust manifold system behind the rear bank. From the
outboard section of this manifold there is a short outlet
pipe which passes the gases to atmosphere clear of the
mainplane. A heater muff is incorporated in the lower
section of the manifold, from which pipes convey warm
air to the aircraft heating system.

Each engine drives a Rotol accessory gear box, mounted
on the rear face of the firewall and carrying a Lockheed

Comparative" views of one of the Varsity's petal cowlings, much admired at the last S.B.A.C. Display. The whole engine installation is a
notable advance on Valetta and Viking practice, and should prove a boon to ground-crew when the new trainer is issued «o the^quadrons.

"Flioht " photographs,*"*-
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A I R C R E W T R A I N E R . . .
hydraulic pump for the general hydraulic services, Hymatic
compressor for the pneumatic system, Pesco pump for the
vacuum system, 6,000-watt generator for electrical and
radio supplies, and a tachometer generator.

The hydraulic system serves the undercarriage units,
nosewheel steering, flaps, bomb doors and wheel brakes,
and is supplied by the Lockheed pumps and cut-out
valves, working at a nominal pressure of 2,000 lb/sq in.
There is a hand pump which, through the operation of a
selector valve, can be made to lower the undercarriage in
the event of failure of the main system or to supply power
to ground-test the various services. The hot-and-cold-air
shutters and air cleaners are operated pneumatically, the
air bottles being charged by the Hymatic compressor.

There are four Marston Excelsior crashproof fuel tanks
in the outer wings, two forward and two aft of the •spar,
and provision is made for two overload tanks in the inner
wings. Booster pumps deliver fuel to a collector box in
each nacelle, whence it is fed to the engine-driven pump
supplying the engine. There are separate oil systems for
each engine, for which a tank is mounted behind the fire-
wall in each nacelle.

Each power plant has a Graviner fire-extinguishing
system, including three spray rings disposed about the
engine. The rings are supplied by three bottles containing
methyl-bromide, housed aft of the bulkhead, and there is
a fourth bottle to supply t i e injector unit direct. Flame-
switches ensure that, if a fire or excessive heating should
occur, a warning lamp on the pilot's instrument panel is
illuminated. After the pilot has feathered the airscrew
of the faulty engine, the bottle serving the injector unit is
automatically fired, and, following a short delay, the
remaining bottles are also brought into play, irrespective
of whether or not the fire has been doused. There are two
other methods of operating the system—by depressing a
button on the instrument panel, and by the operation of
two inertia switches which are automatically tripped should
the aircraft make a crash-landing.

The main de-icing system supplies fluid to the airscrews
and airframe. From a 52-gallon tank, located behind the
oil tank in the starboard engine nacelle, T.K.S. pumps—
each driven by an electric motor—supply fluid to the air-
screw hubs, whence it is distributed by centrifugal force.
Fluid for the mainplanes, tail plane, fin and rudder is
pumped to distributor elements of porous metal, and is dis-
persed over the leading edge of each component by the
action of the slipstream. The twin pumps are controlled
by the pilot and only under very heavy icing conditions are
both operated simultaneously. Windscreen de-icing is
effected by a Dunlop Mk III pump, which draws fluid
from a 2^-gallon tank on the port side of the fuselage and
delivers it through piping and two sprayers which cover
the area swept by the two wiper blades. On the port side
of the cockpit is a Ki-gass pump for supplying fluid to the
windscreen in emergency.

crew
In service, the Varsity will normally be flown with a flight
ew of three—first pilot, second pilot/navigator and wire-

That the roominess of the Varsity's oval-section fuselage has
in equipping it for crew training is evident in this special 1

the extreme nose of the fuselage, but not shown, is a 3-ft ra<
equipment includes H2S, Rebecca and radio compass.

less operator. There are six trainee stations. Side by side
in the nose are the first and second pilots (or pilot-instructor
and trainee), with a pedestal between them and complete
dual-flying controls. Being mounted on longitudinal shafts
running through the dashboard, the control columns do
not interfere with leg movement. Push-pull rods and
levers are used for all the main flying controls, but the trim-
tab controls, mounted on the pedestal, are connected to
their jacks by chains and cables. A Mk 9 automatic pilot
is specified.

Close behind the cockpit is the wireless operator's station, ;
with side-by-side rearward-facing seats and the following '?-",;•
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ut to good account
ig. Housed in

ln«f. Instructional

eqnipment: general-purpose transmitter-receiver, V.H.F.
transmitter-receiver, .tunable beam-approach, I.F.F. and
intercomm. The pilots have z$g harness, and the seats
for the W/T . operators are of a special high-backed type
to support the head and back against abnormal accelera-
tions.

Between the flight crew's quarters and the main spar is
the bomb-aiming station, with provision for instructor
and pupil. This is in the form of a large underslung celT—
often termed a "pannier"—provided with a mattress on
which the pupil lies prone. Access is gained through two
hinged flaps in the main flooring, below which there are

VtCKERS-ARMSTltONGS VARSITY T.Mk. I -
Two 1,000 h.p. Bristol Herculas 2M sie«v«-vaJve angina

Dimensions
Span 95ft Sin
Length ... 67ft 6in
Height 23ft I lin
Grass wins •<"*» •• " 3 •<! ft

Wrights
Tareweigfct _ . 27.0401b
Basic operationally equipped weight 30,030 Ib
M K . take-off weight ... ... ... 37,5O0lb
Max. landing weight 36.0001b

Loadings
Wing loading ... ... 38.5 lb/«q ft
Power loading _. ... \ . . 9.61

Parfermance figures have not been made available.
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It is difficult to imagine a more revealing aspea of the Varsity than that presented here, showing it with " everything down."

A I R C R E W T R A I N E R . . .

two steps. In the centre portion of the cell, normally
enclosed by sliding doors, is stowage for twenty-four 25-lb
practice bombs, in four rows of six. The cell proper is
faired off at the rear.

Aft of the spar is a combined station for two navigator-
pupils, with a separate crash-position seat for an instruc-
tor. A fixed bench-type seat between the pupils' seats
enables the pupils to position themselves opposite any of
the instruments, and allows room for the instructor to sit
between them. All seats are designed to withstand a 25^
acceleration. A stowage rack is fitted to carry all the
remote equipment necessary for the operation of H2S,
Rebecca, radio compass, A.P.I., G.P.I, and intercomm.

In the roof over the navigator-instructor's crash-position
seat—which is made adjustable in height for use as a plat-
form—is an astrodome. A 3-ft radar scanner is fitted in
the extreme nose, and at the rear end of the cabin, under
the floor is provision for a camera and a flare chute, the
top of the latter being above the floor to permit ready
reloading. Convenient to the chute is stowage for six
flares and twenty-seven flame floats. Access to the camera
and to the resetting handle of the flare chute is afforded
by hineed traps.

Special attention has been paid to the provision of emer-
gency exits. Parachute escapes can be effected either
through an inward-hinging door at the pilot's position, or

through the port-side door, which is likewise hinged to
open inwards. The cabin windows, moreover, are designed
as pull-in escape apertures for use in a crash-landing or
ditching, and, for the same reasons, the astrodome is made
removable. Just forward of the spar are two extra-large
windows.

The walls of the cockpit and cabin are lagged for sound
absorption and heat insulation, and the cockpit can be
screened from the cabin by a curtain. Air-conditioning
and ventilation systems ensure that the trainees shall not
be distracted from their studies by physical discomfort.
Cold and exhaust-heated air are fed into a mixing chamber,
from which the fuselage is supplied through ducts and
grilles running along the cabin walls, and vitiated air is
extracted by aerodynamic suction through a central roof-
duct leading to external louvres at the rear of the fuselage.

The main oxygen system is sufficient for a complement
of eleven men for 5^ hr at 30,000ft. There are six cylin-
ders, each of 2,250 litres capacity, and points are suitably
distributed for the crew and trainees. Additionally, there
are four portable oxygen sets.

It is thus clear that, in the Varsity, the R.A.F. will have
a crew trainer of great versatility, thoroughly modern in
concept, and altogether well suited to replace the converted
Wellingtons which, for the present, continue to perform
so well in a similar role. Upon Varsity crews will largely
devolve the responsibility for instructing pilots, navigators
and bomb-aimers for Britain's jet-propelled bombers, the
first of which should be operational next year.

Riding high and handsome over Southern England on a makers' test flight is " VX828," the first prototype of the Varsity T.Mk.l.

V
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The lightest

British

civil aircraft

Not only lightest, but most advanced in design & electrical

performance. One-piece container of tough, acid-proof,

shock-resistant plastic. Quick-release fully-polarised

battery terminals. Simple two-point fixing. Easy control

of electrolyte level. Ribbed microporous P.V.C.

separators. Long-life plates. High output

Capacity for engine starting.

of its voltage

AIRCRAFT BATTERY
24 V. 15 Ah. 32* Ib. — 24 V. 25 Ah. 43* Ib.

A P R O D U C T OF CHLORIDE BATTERIES LIM ITED • EX IDE W O R K S - CLIFTON |U N CTIO N • N E A R MANCHESTER
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AMERICAN
NOTEBOOK

By

Stanley H. Evans,

H U N T I N G , F I S H I N G . . .

AS readers who saw the photograph and brief description
in Flight of March 9th will remember, Lockheed

L have brought forth a new and specially equipped
version of their P2V Neptune patrol bomber for hunting
and destroying schnorkel-aspirated submarines. Designated
the P2V-4, it combines a very long range with newly
developed magnetic detection gear and radio sonobuoys
for pinpointing the submarine target, plus a heavy
offensive armoury for making the kill. To permit efficient
operation of this new electronic search apparatus, a large
streamlined radome is located underneath the fuselage just
forward of the wing root, and smaller radomes are fitted
to the wing tips. Navigation and communication equip-
ment, and specialized all-weather gear, are designed for
operating in any part of the world, particularly in such
stormy areas as the North Atlantic and the waters around
Alaska.

Offensive weapons that can be carried include torpedoes,
rockets, bombs, mines, 20-mm cannon and machine-guns,
while some idea of the range performance can be gleaned
from a recent non-stop flight of a fleet P2V which took
off from a carrier and covered a distance of 5,156 miles in
just under 26 hours, averaging 198 m.p.h. Another P2V,
the famous Truculent Turtle, still holds the world distance
record (without refuelling) of 11,236 statute miles made
some three years ago, but such a figure points up a special
case and is not claimed as the normal operating range.

Claimed for the P2V-4 is the ability to make radar con-
tact with an enemy submarine, running either on the
surface or with just the schnorkel-tube breathing above
the water, while the use of the magnetic detection
apparatus permits pinpoint location even when the sub.
is completely submerged. In the latter case, radio sono-
buoys, carried internally in the aircraft, are dropped in
the area where the boat has been detected. A microphone
and small radio set on the buoy pick up and relay the
sound-waves of the sub.'s propellers back to the aircraft
from which an accurate position is then determined for
driving home the attack.

In normal operations, such as convoy duty, the P2V-4
would operate in conjunction with surface vessels, ranging
well ahead on search patrol. Should a submarine pack be
located, the aircraft would promptly radio a contact
message to the convoy and proceed to launch an independent

Ski-feet down : For normal runways the wheels project through
the skis: for snow operation the skis are lowered farther.

Ski-feet up : The P2V with Its Arctic landing-gear retracted

attack while the surface craft were racing up to join the
kill. At the least, the P2V would keep the pack com-
pletely submerged and running on their batteries at a
greatly reduced under-water speed, until the surface
destroyers, with their more sensitive search gear, could
arrive on the scene. This technique makes that of the
submarine more vulnerable, since it prevents the sub.
from approaching its target or speeding out of the contact
area.

The Neptune family line has been in continuous pro-
duction at Lockheed since it was started in 1945 and to
date more than 150 of the earlier P2V-1, -2 and -3 models
have been turned out and are in active naval service from
Newfoundland and Alaska to the Panama Canal. Manu-
facturing economies, therefore, will result from this earlier
production experience, although, somewhat contrary to
what might have been expected from the superficial
resemblance' of the P2V-4 to the rest of the family line,
about 60 per cent of the tooling requirements will be new.
One possible reason for this, inter alia, is that the power-
plant of the P2V-4 is the new Wright R-3350-30W com-
pound engine rated at 3,250 h.p., in place of the 2,500 h.p.
of the R-3350-24W engine powering the P2V-2. This new
installation would account for the reported increase of
range from 5,000 to 6,000 miles. __.__ , .

\ . . AND SKI-ING ~::;--^r:::::
An interesting new trend in landing-gear design has

appeared on the American scene in the shape of a retract-
able wheel-ski combination which permits landings and
take-offs on bare runways or snow and ice. Such amphi-
podal combinations are now being designed for aircraft
as big as the Douglas C-47, Fairchild C-82, Northrop C-125,
and the Lockheed P2V Neptune. The accompanying illus-
trations show how neatly the job has been done on the
last-named aircraft, which has been seen sky-ing with its
snowshoes on, if not actually ski-ing, in the Los Angeles
locale for the past two or three months.

Designed for Arctic operations, the combination wheel-ski
gear is tucked up in flight inside a fairing underneath the
engine nacelles and the fuselage nose. For landings on
standard runways, the three wheels of the normal tricycle
landing gear protrude through openings in the skis, while
for snow operation the skis are lowered farther. Made
of aluminium, the three ski elements provide a total ground
contact area of 160 sq ft, of which the main skis con-
tribute 64 sq ft each and the nose 32 sq ft. Length of
the main skis is 16ft, which is claimed to make them the
largest yet fitted to an aircraft flying on the occidental side
of the Bering Strait.

This ski version of the P2V is fully equipped for cold-
weather operation with super-sized heaters, sun-compass.
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Arctic rescuer: The Piasecki H-21 tandem-twin-rotored helicopter
i* the winner of a U.S.A.F. competition. The landing gear com-
bines built-in skis and inflatable pontoons for alighting on land,
snow, ice or water. Power-plant is a Wright R-I82Q-76A Cyclone.

AMERICAN NOTEBOOK . . .
special radio and radar for use near the magnetic poles,
and additional fuel tanks for extra-long-range operation.
Of particular importance for military use are the winter
rescue gear and the special camera installations in the
fuselage for mapping of Arctic areas. A look at the global
map will show why this part of the international boundary
fence is probably the most vulnerable spot in the U.S.
defence perimeter. Seattle, Washington, the nearest U.S.
city, is only some 2,250 air miles away from Russian air
bases on the Chukotski Peninsula opposite Alaska. It
seems a fair guess, therefore,- that on both sides of the
Frozen Curtain the aerial photographers are more con-
cerned with map-making than hunting, fishing and ski-ing.
The shooting season (we hope) will be indefinitely delayed.

VERSATILE LIFEBOAT
"The time has come," the North Wind said,

'' to talk of many things—
Of rescue ships with padded feet, of lift with

rotary wings."
Selected in a design contest among four manufacturers,

the Piasecki H-21 has been announced as the winner of
the U.S. Air Force's {12.5 million competition for an Arctic
rescue helicopter. The losing three designs were the
Sikorsky YH-19 (illustrated in Flight, December 15th,
1949), the Bell YH-12B, and the twin-engined McDonnell
XHJD-i, built for the U.S. Navy. The winning design
is a heavier and more powerful development of the Navy-
Piasecki HRP-i Rescuer and follows the same general con-
figuration, with tandem-twin-rotors mounted at the ends
of an elongated, bent-up-banana-shaped fuselage. In the
H-21 the 44ft rotors are driven by a Wright Cyclone
R-1820-76A engine developing 1,020 h.p. for take-off.

A look at the accompanying illustration of this Arctic
omnibian omnibus shows that the most novel feature is the
all-purpose landing gear designed for alighting on water,
snow, ice or land. To accomplish this the three wheels of
the nose-type tricycle gear are surrounded by built-in skis
equipped with inflatable nylon-bag pontoons, thus enabling
the H-21 to land on any kind of flat surface. Apparently
about the only thing this ingenious gear doesn't do is to
hide itself away in flight—which, perhaps, would be stretch-
ing the ingenuity of its designers a bit too far!

In comparison with its forerunner (the HRP-i), the aero-
dynamic design of the H-21 fuselage is much cleaner, as
well as being more shipshape structually. Thus the rear

rotor* housing i | now integrally faired with the fuselage
dorsal into a likig vertical fin surface, in place of the
clumsy-looking end-plate fins which were subsequently
added to the horizontal stabilizer of the HRP-i. The struc-
tural cleaning-up has been achieved by substituting the
former fabric-covered construction for an all-metal one.
The tandem arrangement with the rotors at the extremities
of the fuselage permits a structural backbone housing the
pilots' compartment, passenger cabin and power plant; it
also presents a minimum of fuselage drag and improves
the balance by allowing an exceptional range of C.G. travel.
Furthermore, the counter-rotating rotors both contribute
to the overall lift and eliminate the necessity for an anti-
torque windmill at the stern.

The fuselage structure is 54ft long overall, of which the
passenger cabin contributes a length of 20ft and a cross-
section 5ft 6in. square. Normally, this cabin seats 10
persons, with litter space for 12, but as a troop-carrier
it can transport 27 by seating them on the floor. The con-
trol cockpit in the nose is provided with side-by-side pilot
ocating, complete dual controls, central instrument group-
ing and large transparent look-out panels forward and on
both sides. A hinged hydraulic power hoist, operated by
the co-pilot, is fitted at the right side of the cabin door for
bringing survivors aboard when operating conditions pre-
clude landing. A rear cargo door is fitted on the left side
of the fuselage.

No performance data regarding the H-21 military model
have been released, but U.S.A.F. specifications for an
Arctic rescue helicopter are known to call for a machine
that will fly 250 miles, hover for 30 minutes over the
rescue area, and make a return 250 miles to base. The
following figures have also been published for a proposed
commercial version, with a shorter range performance,
powered with the Wright 800 h.p. R-1300, and, presum-
ably, with a normal-type landing gear: Gross weight
11,500 lb ; weight empty, 7,000 lb; maximum speed 135
m.p.h. ; cruising speed, 104 m.p.h.; maximum rate of
climb, 1,600 ft/min.

TURBOPROPACATION
American interest in the turboprop has noticeably in-

creased since the big financial empire of General Motors
Corporation moved into the picture a few weeks ago in
collaboration with Convair. As noted and illustrated on
page 185 of the February 9th issue, Convair are converting
one of their Convair-liners from piston engines to turbo-
props, using a pair of Allison 2,750 s.h.p. XT-38 units.
(The latter engine, along with its duplex derivative, the
5,500 s.h.p. XT-40, was described and illustrated in the
January 19th issue.) The Allison engine and Aeroproducts
propeller divisions of General Motors have joined forces
with Convair in financing a joint turbopropped cargo ver-
sion of the Convair-liner.

Convair expect to have the conversion project flying by
June and then delivered to Allison at Indianapolis for the
test programme—after which it will be demonstrated to
other manufacturers, the airlines and the military services.
Seeing that both Allison and Aeroproducts are in the busi-
ness of selling engines and airscrews to the airf rame industry,
part of the deal calls for making the conversion engineering
and test data freely available to the rest of the industry.
Thus, Convair will contribute the power-plant engineering
(and be first in the field), while General Motors will pur-
chase the airframe from Convair and supply the engines
and airscrews. The bill, incidentally, is reported to run
around $1.5 million—obviously a picayune sum for G.M.,
especially when considered in relation to its stimulating
effect on American air-transport design and production.

Now that the starting gate has been thrown open, several
other transport manufacturers have hurried down off the
turbine fence and are beating for the turboprop side of
the pasture. (The pasture, in fact, was a barren waste-
land until Allison cultivated it beyond the " squatters'
rights" stage.) Boeing have just announced that the sub-
stitution of four Allison XT-40A turboprops in place of
the present Pratt and Whitney 3,500 h.p. R-4360 Wasp
Majors is under study for both the Stratocruiser and the
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British
Airmanship
SOMETHING TO BE PROUD OF

The past 30 years have seen not only the development of

British airlines from the first London-Paris service to a vast

network covering nearly 70 countries, but also the steady ;>

maturing of something beyond machines and scientific

progress. Throughout Britain and the world this has come

to be known as British Airmanship and already it has earned

a significance comparable with that which traditionally

attaches to British Seamanship. '-"•_;

British Airmanship sums up the reputation for skill, enterprise

and reliability which in just over a generation of air travel

has become inseparably associated with British airmen —

something, indeed, to be proud of. -

FLY BRITISH
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C-97A Stratofreighter. According to Boeing, the conver-
sion job would be relatively simple and it would naturally
make possible a greater operating altitude, higher speed
and heavier gross weight for the stratospheric family, since
these aircraft were originally designed for stratospheric
conditions with a basic structure built to withstand a higher
degree of cabin pressurization than is now used. In other
words, the turboprop installation will enable the Strato-
cruiser to stratocruise.

Boeing design studies indicate that with four XT-40A
turboprops the Stratocruiser or C-gj could carry more pas-
senger or cargo payload ; the required field length would
be considerably shortened, in spite of the higher gross
weight; and some 1,000 U.S. gallons of additional fuel
could be carried, since it is estimated that the overall
weight of the turboprop installation would be approximately
25 per cent less than that of the present piston engines.
Apropos which, a question that comes to mind is just where
will the extra fuel be housed? Assuming that it can be
stowed internally in the wing, one imagines that the con-
version job will be somewhat bigger than optimistically
appears at first sight. Ferhaps we shall witness a new
commercial fashion in external wing-tip tanks for these
turboprop conversions.

After ruminating within the deep shadow on the turbojet
side of the hedge, Douglas engineering executives are also
now reported browsing in the verdant patch which has
sprung up on the other side. Whether this means that
Douglas have temporarily given up their earlier civil jet
studies we do not pretend to know. Somehow, with one
eye warily cocked at Lockheed, we hardly think so. But
engineers are like politicians in at least one respect—they
have a disconcerting habit of climbing on the passing band-
wagon and, just now, the trumpets are playing an enchant-
ing fanfare on the turboprop theme.

With the Allison XT-38 and XT-40 about ready to drop
their " X " classification and receive C.A.A. endorsement
for the civil market, Douglas believe that turbopropped
versions of their existing transport types will enable them
to cover just about the entire, field of air transport require-
ments for the next decade or so. Thus, the turbopropped
DC 6A and 6B airframes would take care of the domestic
(medium-range) passenger and cargo market, while the
C-74 (Globemaster-I) and C-124A (Globemaster-II) would
fulfil similar roles in the trans-oceanic (long-range) class.

Now that Boeing and Douglas look like joining Convair
in the turboprop chorus on the Allison band-wagon, it

be enlightening to watch the reaction of Lockheed,

hitherto considered the best 'bet lor starting the civil-jet
race off the mark in the U.S.A. It is a fair certainty that
both the Constellation and the Constitution have been well
and constantly turbopropped on paper and so we need not
be too surprised should Lockheed decide to keep in chorus
with Boeing and Douglas. On the other hand, unless
we are very much mistaken, the Lockheed engineering
team are still highly jet-conscious and their thinking—ii
not their design configuration—is very much along de
Havilland lines. One potent factor which may throw a
discordant note into the turboprop symphony -is recent
trouble with high-powered auto-feathering airscrews; and,
in view of the higher powers and reduction gears now con-
templated, this problem could get worse rather than better.

Which is not to imply that the turboprop cannot stand
fairly and squarely on its own technical merits when used
within its proper boundaries on the speed-altitude chart.
Broadly speaking, the boundary fence between prop and
jet may be defined as that somewhat nebulous level known
as the tropopause, which may lie anywhere between 30,000
and 40,000 ft, depending on the prevailing temperature
conditions. Again, looking at the economic and opera-
tional facets of the U.S. air transport picture, there is not
much doubt but that the turboprop is the next logical
step-up from the piston engine—especially' where, as is
the case in America, there are a number of well-tried air-
frames in existence which appear readily suitable for the
conversion process.

From the British viewpoint it would be comforting—-
but naive—to think that our American friends (and keenest
competitors) were resigned to leaving the high-speed jet
transport field wide open for our peculiar benefit. Before
long, the burning question of U.S. national prestige will
almost certainly dictate otherwise, especially when con-
sidered in relation to acknowledged American jet progress
in the military sphere ; moreover, both logic and economics
will be quickly brushed aside as soon as the restless
dynamics of the national character asserts itself on the
political front. The political kettle, indeed, is almost on
the boil.

Our own personal credo is that although the turboprop
will remain with us for, possibly, the next ten years or so,
this same period will also mark the opening decade of the
jet half of the century along the mercantile "highways"
of the world. Having started with high aspiration by
hitching our band-wagon to a jet star, it clearly behoves
us not to sit back and let the turbopropagandists sprinkle
salt on the Comet's tail. Obviously the 10,000-lb turbojet
is not far off, so we trust that Britain's bright.young
designers will be ready with the long-range airframe—a
Super Comet, with or without tail.

MAINTAINING A TRADITION
^PHOUGH it seems a far cry from horsed coaches to airliners.
1- it is nevertheless fitting that one of the ancient livery

companies of the City of London—the Worshipful Company
of Coachmakers and Coach Harness Makers—should foster the
tradition of numbering among its members many who have
played a responsible part in the development of transport
through the ages. Thus, coming up to the present day, many
prominent figures connected with civil and military aviation
as well as the automobile movement, will be found taking
part in the functions of this historic body.

Last week, when the Coachmakers held their annual dinner
at the Grocers' Hall, the following were among those in the
industry and the. Royal Air Force who accepted invitations:
Sir Frederick Handley Page, Air Chief Marshal Sir Ralph
Cochrane, Sir James Barnes, W/C. W. T. Barnes, Sir Graham
Cunningham, A.V-M. Sir William Cushion, Col. W. C.
Devereux, A. Cdre. P. F. Fullard, Sir Arthur Gouge, Mr
A. E. Hagg, Mr. Kenneth Horne, G/C. F. C. V. Laws, Mr.
Eric Mensforth, Sir George Nelson, Mr. H. G. Nelson, Capt.
G. P. Olley, Mr. F. Rowarth and W/C. R. H. Stocken.

MILES AIRCRAFT SUMMONSES

AT Marylebone Magistrates' Court on March 21st. Mr.
Frederick George Miles (former chairman and managing

director of Miles Aircraft, Ltd.) and Sir William Malcolm
Mount, Bt. (former financial executive of the company) were

formally committed for trial at the Old Bailey on April 24th
on summonses under the Prevention of Fraud (Investment)
Act, 1939 Bail of £500 was renewed in each case.

The charges arose from alleged concealment of facts and mis-
leading statements made in a share prospectus concerning the
manufacture of Aerovau, Merchantman and other aircraft.

ARLE COURT CELEBRATES

ON Friday, March 17th, the service engineers of Dowty Equip-
ment, Ltd., held their annual dinner at Arle Court.

Cheltenham, and a most convivial evening was thoroughly en-
joyed by everyone present.

Mr. George Dowty and Mr. R. H. Bound made light-hearted
speeches, Mr. Dowty referring to Ezekiel Ch. I, verse 19, and
expressing the hope that it would not cause trouble for his patent
engineer. Entertainment was provided by Mr. Sam Costa, Mr.
Jack Train, and Mr. Geoffrey Richardson, the last-named being
a member of the Dowty drawing-office staff; his work on the
stage, however, gave no hint of amateur status. Among those
who laughed without stint at the "cracks" of Mr. Costa and
the seemingly never-ending stream of Mr. Train's stories, were
Mr. R. E. Bishop and Mr. C. G. Long, of de Havillands; Mr.
A. E. Russell and Mr. F. H. Pollicutt, of Bristols; Mr. S. D.
Davies and Mr. H. Rogerson. of Avros; Mr. P. G. Crabhe, Mr.
W. G. Carter and Mr. R. \V. Walker, of Glosters; Mr. A. Daven-
port, of Westlands ; Mr. H. R. Watson, of Armstrong Whitworth
Aircraft: Mr. R. H. Chaplin and Mr. F. Cross, of Hawkers; and
Mr. J. Wright, of Dunlops.
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AIR SURVEY
The Application of Modern Techniques to Surveying and Mapping

BRIEFLY referred to in these columns last week, a
paper entitled Air Survey was read before the Royal
Aeronautical Society on March 16th by Dr. C. A.

Hart, D.Sc., Ph.D. , M.I.C.E., F.R.I.C.S., Professor of
Surveying and Photogrammetry in the Department of
Engineering, University College,- London.

Professor Hart introduced his paper with the statement that,
to achieve good results from an air survey, closely integrated
teamwork was required. The airman, photographer, instru-
ment specialist, meteorologist and the surveyor were each
dependent upon the other, and any weakness in the chain
made results more expensive and less effective. Air survey
implied neither merely the taking of air photographs nor,
solely, the production of maps from them. The definition
included all uses of aircraft for mapping, for indirect measure-
ment of long lines on the earth by radar methods, for recon-
naissance in undeveloped countries and for geological and
geophysical surveys.

Surveyors had to have a rigid framework which was still
generally provided by field surveyors, although air survey was
increasingly able to reduce the amount of ground work—
particularly if radar methods were used—whilst for geodetic
surveying, where wide gaps had to be bridged, the new methods
of radar ranging were proving invaluable as a means of pro-
viding a reasonable accuracy with much greater speed. In
triangulation in the past, the triangles were established by
angular optical measurements, the sides being generally not
more than 100 miles in length, scale being fixed by measured
base-lines, and orientation by astronomical observation. Radar
methods now enabled sides of 500 miles or so to be measured
directly with considerable accuracy.

The application of electronic measurement to surveying had
become possible because of the precision of the frequency of
radio transmissions and of the accuracy with which the time
of transmission of signals might be measured. As an indication
of the precision obtainable the D.S.I.R. began experimental
standard frequency transmissions from Rugby on February
1st, 1950, monitored by the N.P.L. to within two parts in 10*.
Two methods had so far been used for survey measurements:
(a) Radar, which was simply a method of superimposing pulsed
signals on radio waves, so that accurate times of transmission
of signals were measured, and (b) Phase-difference of con-
tinuous-wave radio whereby positions might be fixed by
measuring the difference of phase from a pair of stations, if
a starting point for calibration was known. The Decca Navi-
gator worked on this principle.

Radar Methods ' ~
Radar navigation for controlling photography had proved

effective since any part of a block of photographs might be
flown accurately at any convenient time by this means. The
method mainly used to date had been that of instantaneous
range measurement by radar, simultaneously with photography,
from the aircraft to two accurately located ground stations,
or vice versa. Knowing the location of the stations, the two
slant-range measurements, and the approximate altitude, the
position of the aircraft might be determined in relation to
the earth's surface. Also the ranges for a particular position
might be pre-detennined, and the aircraft navigated to that
position for an exposure. When no suitable maps existed the
ground stations might be plotted on a blank graticule and the
range for each strip determined, first by selecting an arbitrary
starting range, and subsequently, by computing the radar
range difference for the required lateral overlap.

An important advantage of radar navigation and fixation
of air photographs was that when it was necessary to avoid
delays in the preparation of the map, the flying programme
might be computed geodetically, and the actual positions
would be found to correspond closely enough to allow of simple
interpolation for the absolute fix. The Decca Navigator system
was proving of value for strip navigation, and tracking was
either effected by flying along a lattice or lane direction or
by a navigational plotting technique along a straight line.
The Ordnance Survey now specified Decca Navigation for
certain of the photography which was done for them by the
Royal Air Force, for example, photography at 1/ 2,500 scale
with a zoin lens for 1/1,250 Town Re-Survey where the
distance between flight lines was only 250 yards, and where
small tilts and deviations could result in serious loss of overlap.
In a comparison which was made between visual and Decca

Navigation, about 2^ times as many photographs were required
to cover a given area effectively by visual nagivation as was
required with Decca. It might be mentioned here that the Decca
Navigator Co. had developed a light-weight Survey Chain,
whereby the ground stations were much more easily trans-
portable than before, so that the system could be effectively
used in undeveloped countries or other areas where there was
no ordinary navigational chain.

When it came to precise large-scale mapping, air survey
could often compete with ground methods only in special cases
and particularly where access was difficult, or where the time-
factor was important; nevertheless, the availability of photo-
graphs for continuous inspection and other methods was
increasingly making its use a sound proposition. For topo-
graphical mapping, no large scheme would ever again be
undertaken without use of air photographs; the hey-day of
the expert field plane-tabler was over, and most of his duties
were now transferred to the office.

Photogrammetric advances were in the direction of improv-
ing photographic and mapping accuracy, whilst aiming at
maximum economy and reduction of work on the ground.
Many thousands of square miles had been mapped since the
end of the 1939-45 war, from radar-controlled photographs
taken by the R.A.F. It was, however, for medium- and large-
scales where photogrammetry was now in process of establish-
ing itself as a result of advances in techniques and improve-
ments of accuracy. In this country air survey was looked upon
as a method of surveying to be used when it was desirable,
expedient and economical to do so. Without going into detail,
it might be said that the use of air survey for both 1/1,250
and 1/2,500 scales had been accepted by the Ordnance Survey,
although much of the work had still to be done on the ground.

Radar range measurement of long lines involved flying an
aircraft a number of times across the base between two radar
stations. The minimum sum of ranges gave the point of
transit, and reduction to the arc of distance between stations
could be made accurately, even if the aircraft altitude was not
known precisely. Ranges measurable directly by radar were
several times greater than anything possible by established opti-
cal methods. It had, therefore, been necessary to review the
methods by which long lines on the spheroid had been com-
puted in the past, since the accuracy of the standard must be
established before that of radar ranging could be assessed.

For geodetic measurement the Shoran system had been most
frequently used, and extensive experiments had been made.
Many of the early difficulties had been overcome, and the
method of flying across the base 1 etween radar stations had
become well established.

The work done so far showed clearly that the whole approach
to geodetic surveys in the future had to be modified, due •>
air survey methods. Here at last was the opportunity for world
unification of triangulation nets. After further research it
might well be possible to advance the study of the earth to
an extent where a satisfactory world figure might be evolved.

THE DISCUSSION
Mr. E. A. Miskin (University College) said that there seemed to

have been some retrogression in the use of radar for the surveyor
since 1944, although there had been a corresponding increase in
the use of radio as a navigational aid. Again, the development
of cameras had been left to the Swiss and French and no reference
had been made to the modern plate camera which might have been
developed in this country.

G/C F. C. V. Laws (the Air Survey Co., Ltd.) said the real
quality needed in an aircraft camera was reliability and he would
like to see a camera so made that it could be serviced by a
mechanic in the field. He also thought a Dakota with Mamba
engines would be a useful aircraft for survey work.

Mr. Shepherd (Hunting Aerosurveys) mentioned a flight for the
Ordnance Survey where the accuracy of visual navigation had been
kept down to within 80ft of the required track.

G/C. E. Fennessv (the Decca Navigator Co.) thought that claims
of (air) surveying to inches were complete nonsense and if the
surveyor wished to do better than a minimum accuracy of about
10m, means other than radio or radar had to be found. The Decca
Flight Plotter, whereby the aircraft's track was recorded during
flight, was a very useful tool; the pilot could lay out every strip
on the map and then follow it.

Mr. P. G Mott (Hunting Aerosurveys) stated that it had been
shown in several air surveys that as much as 90 per cent of details
from air photographs had been correctly applied and, again, 60 per
cent of the detail was applied from the air photographs with
certainty, and this was in areas specially selected on account Ot
the density of the buildings.
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TO FIGHT
FLYING-BOAT

FIRES
Special-pur pose Floats
Designed by Vospers

Demonstrating the use of four hoses from
the 55ft (R.A.F. 80) craft. Total output can
be either 5,400 gal/min of foam or 1,000
gal/min of water at 130 Ib sq in. pressure.

AIRFIELD fire-tenders necessarily differ from standard
fire-brigade equipment, and, in the same way, it is

• desirable that a fire-float intended for duty at marine-
aircraft bases should be specially designed for the purpose.

Vosper, Ltd., of Portsmouth, have produced two such boats
and, under the direction of their chief engineer, Capt. Basil
Cronk, D.S.N., R.N. (Ret.), recently gave a convincing demon-
stration of their capabilities in Portsmouth Harbour, using as
a target a derelict L.S.T. Representatives of the Air Ministry,
Admiralty, War Office, Harbour Boards, Ajr Lines and Fire
brigades were present.

The two new boats, which have been designed specifically
for fighting fires in marine aircraft by day or night, are a great
advance on the types they will replace. Each has two foam
pourers, or spreaders, one to port and one to starboard, situated
about a foot above the waterline. The foam is used to form a
floating blanket round a burning craft and thus prevent ignited
petrol or oil from, spreading over the surface of the water.

Another important feature which is common to both types
is that both mast and deck-house roof are collapsible, so
enabling the boat to get under the wings and close in to the
hull of a flying boat in trouble. Each has floodlights and
searchlights for night work, and loud hailers and radio tele-
phones are also fitted. Rescue nets hang over the side for
swimmers to grasp and ordinary fire hoses can be used in
addition to the universally-mounted monitors on the decks.

An innovation of particular interest is the fitting of below-
water reaction jets which enable the coxswain to counteract
the thrust created by the monitors when all are operating and
by so doing to keep his float within range of the burning
aircraft. These jets are fitted in the bows and are used in con-
junction with wheel and propeller-pitch control. Obviously,
when using reaction, there must be some loss of power at the
monitor nozzles, but this amounts only to abont eight per cent.

Either of these floats can also undertake salvage operations
on flving boats or marine craft with damaged hulls, and for

" Flight " photograph.
this purpose suction hoses are ftowed on deck, convenient!
near the appropriate connection^^ind uady to drop
damaged craft when alongside. The'KWIurptimpThg capacity of
either boat for this duty is in the region o' 1,300 gal/min.

Prototype No. 1 (" R.A.F.80 ") is a 55ft boat powered by
four 100 b.h.p. diesel engines driving two variable-pitch Rotol
propellors. Two engines to each shaft drive through special
toothed clutches, enabling either one or both to be used for
propulsion and/or pumping. The Rotol propellors are of the
three-bladed type and have a diameter of 29m. Blade-angle
range is n o deg, giving limits of 20 deg for astern drive
through zero to ahead angles and "feather" at 90 deg.

The second prototype (" R.A.F.81 ") is a rather larger craft,
being 60ft overall with 14ft beam. The hull is of aluminium
alloy by Birmabright. Propulsion is by two 225 b.h.p. General
Motors diesel engines which drive two Voith Schnieder variable
and reversible-pitch propellers. The Voith Schneider propeller
employs a number of aerofoil blades depending vertically from
the periphery of a circular runner which rotates in a horizontal
plane. The blade roots are connected to the central control boss
of the runner in such a fashion that .he blade pitch angle can
be varied cyclicly and, therefore, the propeller is capable of
delivering thrust in any direction radially from the axis of rota-
tion. With the control concentric all blades are tangential to
the runner and, therefore, no directional thrust is produced.
It is possible to go direct from full speed ahead to full astern
without change of r.p.m. or rotational direction.

For pumping, another diesel engine, similar to that used for
propelling, drives two Drysdale pumps, each of which is capable
of delivering 500 gal/min. The monitors, of which there are
four—two large and two small—all operate through 360 deg
in the horizontal plane and 180 deg vertically. By employing
full power the total output can be either 5,400 gal/min of
foam or 1,000 gal/min of water at 130 lb sq in. Sufficient
foam is carried to give a period of operation of eight minutes
with all appliances discharging.

' Flight •
Two views of the 60ft Vosper craft On the left the three forward monitors—one Pyrene and tw6**»AF. type
ting. The ample deck space is apparent, as are the loud-hailer and collapsible mast and coach roofT
photograph the fire-float is demonstrating the putting down of a foam barrage on the surface to contain a petroT
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MAINTENANCE and SAFETY
A "Must" in Airline Operation : the Problem of Equating it with Economy

By a Service Engineer

IN this age of austerity, when civil aviation is being
called upon to play its part in economizing, it is
important that, in making its contribution, the indus-

try should maintain its good record and not permit the
need for economy to affect its high standards. This
applies to constructor and operator alike.

The constructor has in his hands the reputation of the
British Aviation Industry. Quality and reliability are his
twin aims, and those in touch with the export market, as
well as those whose task it is to operate British aircraft on
overseas routes, have a very real appreciation of the
importance of these attributes in aircraft, engines and
accessories.

Few, if any, of those responsible for the handling of
airline passengers fail to experience embarrassment when
it is necessary to delay a departure, or
switch a party of passengers from one
aircraft to another because of engine
trouble or an airfraxue snag. People
who have paid a large sum of money
to be transported from A to B in the
shortest possible time cannot be
censored if their language is acid
when they are delayed. A special
measure of tact, too, is required if the
passengers are not British nationals.

The reputation which our airlines
enjoy is an indication that these delays do not occur more
frequently than in other airlines, and is also further proof
that we have very high standards which we must jealously
guard. This is an age of rules, regulations and red tape
as well as one of austerity, but, nevertheless, we have cause
to be thankful for the rules and regulations which have
been drawn up to protect all those who fly and are flown.
It is only natural that there should be those who complain
at certain of the restrictions which the regulations impose,
and there have been lengthy and knowledgeable arguments
in clubs, hangars and offices regarding the pros and cons
of sections of the British Airworthiness Requirements; but
in no way does that detract from the fact that the require-
ments are fundamentally sound, and it would be a rash
constructor or operator who attempted to ignore them.

The requirements cover the design and construction of
aircraft and accessories as well as maintenance and over-
haul. They are mandatory, and under certain circum-
stances even the organization to meet them is laid down.
From the operator's point of view all overhauls, repairs and
replacements to aircraft, engines, components, accessories
and instruments must be carried out under the supervision
of an engineer holding the appropriate licence, or under
the supervision of an approved inspection organization. A
very high standard is required of the individual engineers
before they can obtain their licences, and it is only after
a period of practical experience, together with an approved
course, that engineers already in possession of licences can
be accepted for examination for endorsements to cover the
new types now coming into service. The examination con-
sists of a written paper lasting anything up to s<-\•<•!! hours,
and if the candidate does a satisfactory written paper he
is then called for an oral, where he has to further prove
his knowledge of the aircraft, engines, electrics or instru-
ments, as the case may be.

An operator wishing to dispense with the necessity of
using licensed engineers is given the alternative of working
an approved inspection organization. The requirements for
the granting of approval are stringent and particular stress
is placed on the responsibilities of the chief inspector, who
must hold certain qualifications, be thoroughly conversant
with the requirements, and be an experienced engineer who

IN this article a writer of long practical
experience in his subject reviews the basic

official tequ/rements for maintenance work
and inspection. He goes on to show how
largely they bulk in operating costs and how
the problem affects the British Airways

Corporations

can be relied upon to see that the overhaul and mainten-
ance are carried out in accordance with the requirements
as laid down. In order that he can have the required
authority it is stipulated that he should be responsible to
his directors only. Tn addition, the approving authority
must be satisfied that the number and qualifications of the
inspectors under the control of the chief inspector are
adequate.

Quite apart from the workmanship, the materials and
parts used during the maintenance and overhaul of aircraft
are subject to strict inspection, and in all cases must be to
the approved design and method of construction appro-
priate to the particular type. An operator may take it upon
himself to manufacture, say, a bracket or other detail
fitting: but he may do so only by using approved materials,

and by placing the manufacture of the
part under the supervision of an
engineer holding the necessary licence
endorsed for the appropriate aircraft
type.

The foregoing facts (which will, of
course, be well known to those con-
cerned) are emphasized here only in
order to support the argument which
follows. It is fairly apparent that the
most efficient method for an operator
to adopt is to have an approved

inspection organization, and also to have as many as pos-
sible of the engineering and inspection staff fully licensed
for the types being operated. This has been the practice
in the past and has, to a large extent, been instrumental
in providing the efficient maintenance and overhaul
organization which has characterized our air operating
concerns. Although the most efficient is not necessarily
the most economical, and it is here that the danger lies.
Those responsible are faced with the problem of maintain-
ing standards while at the same time effecting economies.
Efficient maintenance and overhaul spells safety, which in
no circumstances must be allowed to take second place. It
is better to economize in other directions than to jeopardize
a good safety-record by endangering the standard of main-
tenance and overhaul. Those who fly would without
doubt rather feel sure of their safety than be superbly
comfortable. The ideal, of course, is a combination of
both, but, if we must practice economies, let us ensure
that they are practised in the right quarter

The cost of maintaining and overhauling a fleet of air-
craft is always one of the most expensive items an operator
is required to face; but if his organization is efficient and
his regularity figures are good, it is a cost which he must
willingly bear and regard as an investment which pays a
big dividend in the form of reliability.

With circumstances such as they are in this country, we
cannot work out comparisons between a number of airline
operators, as can be done in America, and so obtain some
indication of the degree of efficiency in each case; but we
can compare our two Corporations and, by basing our com-
parison on a common denominator, say the usable capacity
ton-miles flown, we can get some indication of the items
which are proving expensive.

All the information required to carry out a comparison
is contained in the reports and accounts for the two Cor-
porations as issued by H.M. Stationery Office, and using
the figures for 1948-40—the latest available at the time of
writing—we see that approximately 22 per cent of the total
cost per usable capacity ton-mile flown in each case was
spent under the heading "Flying Operations," which in-
cluded crews' pay, fuel and oil, and landing fees.

Maintenance and Overhaul, which included direct and



30 MARCH 1950 FLIGHT

R F D LIFE-SAVING JACKET TYPE 50

The latest type of self-righting, pneumatic rubber-proofed cotton life-jacket,
designed for use on aircraft and ships.

DETAILS
Jacket complete with securing tapes
and mouth inflation ... ... ... \\-(,2 ozs
CO2 Inflation Unit (R-F-D Type) ... 6 . 7 3 o z s

Valise, 9 " x 3 f x 3 ± " 075 ozs

Life Jacket, total weight 1910 ozs.

Plastic Whistle and whistle pocket 0 50 ozs.
Waterproof Torch and torch pocket 3 00 ozs.

All-up weight 22 60 ozs.

FEATURES
Buoyancy, 32 Ib.
Instant inflation by CCX Unit
Auxiliary inflation by self-sealing
mouth valve.
Self-righting, face-to-back position
2j seconds.
Simple and quick attachment to
body.
Strong 2-ply fabric : yellow.
Air Registration Board Approval
No. E.I296.

AIR RESCUE A N D

S U R V I V A L E Q U I P M E N T

A.I.D. Approval Certificate No 714352*26

COMPANY
C A T T E S H A L L L A N E , G O D A L M I N G , S U R R E Y

DESIGNERS & MANUFACTURERS OF

INFLATABLE EQUIPMENT SINCE 1920

A.R.B. Approval Certificate No. AI/1708/44

P h o n e : 1 4 4 1 C a b l e s : A i r s h i p s
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Two
outstanding
aircraft
VICKERS VISCOUNT

. COMET

On March 20th the Vickers Viscount took off on its

demonstration flight to the European Capitals—on the following

day the de Havilland Comet flew from London to Copenhagen

in 78 minutes.

Both used fuel supplied by

Behind the BP trade-mark are all the resources of

A N G L O - I R A N I A N O I L C O M P A N Y L T D .
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MAINTENANCE AND SAFETY . . .
indirect costs as well as materials and work done by outside
contractors, accounted for in one case 18 per cent and in
the other case 2 r per cent of the total cost per usable
capacity ton-mile flown.

Other items of expenditure, such as Station Costs, Pas-
senger Services and Sales and Publicity, together accounted
for a further 24 per cent of the total. Approximately 31
per cent was absorbed by such items as Administration,

- Pre-operational and Development Costs, charter of aircraft
and crews, etc.

It is already apparent that vigorous action is being taken
by both Corporations to reduce the total cost for usable
capacity ton-miles to a more economical figure. One policy
which they might profitably pursue would be an all-out
drive to increase the sale of seats and freight space, i.e., to
increase the load factor, together with a similar but more
domestic drive to reduce the 31 per cent of the cost per
usable capacity ton-mile flown absorbed in 1948-49 on
administration, pre-operational work and development, and
on the charter of aircraft and crews, etc.

It has already been said that, given certain circum-
stances, air transport is essentially a business capable of

AN AGRICULTURAL
IMPLEMENT

More News of the " Freighter Fertilizer"

FULL-SCALE tests have recently t>eeii carried out at Filtou
with a Bristol 170 adapted lor the aerial distribution of

agricultural dressing material. In the November 24th, 1949,
issue of Flight, we published the first details of this applica-
tion of the Freighter, and since that date the Bristol Aeroplane
Company have pursued their investigations to the extent of
establishing distribution densities. An experimental hopper
of one ton capacity has been installed in a Freighter, and
pelletted superphosphate dropped over the " Brabazon " run-
way from varying heights at 125 knots, and with varying
sizes of outlet aperture.

The fact that the pavement of the large runway at Filton
is made in slabs 20ft square has facilitated the measurement
of distribution density. After each dropping operation, the
lengths and width of the swathes have been measured and the
density of each swathe calculated by the results of sweeping
up and weighing the material on each 20ft square of runway
pavement across the swathe. In drops from 400ft, an overall
swathe-width of 180ft was measured and produced a density
of 0.5 cwt/acre extending over 128ft, and a peak density in
the centre of the swathe of 3.4 cwt/acre. With a dropping
height of 700ft, the overall width of the swathe was increased
to 360ft, with an average density of 0.5 cwt/acre over
196ft, and with a peak density of 1.8S cwt/acre in the centre.

The Type 170 is easily able to maintain an annual utiliza-
tion rate of 1,500 hours, so that one aircraft, equipped with
three two-ton hoppers, would be capable of dressing 180,000

becoming self-supporting if adequately developed with
energy and enterprise. The 1948-49 deficits thrown up by
our two Corporations indicate that the amount of energy
and enterprise needed will require to be worth over eight
million pounds. It seems unlikely that this large annual
loss will be completely obliterated—in the case of B.O.A.C.,
at any rate—in less than seven years' operating under any
new organization which is introduced and which contains
the required energy and enterprise; but the indications are
that those concerned are very alive to the situation.

We must not slip into the defeatist attitude of considering
the money spent on our civil aviation over the last five
years as thrown down the drain. We now have the finest
technicians and the finest aircrews in the world, what
remains is to build up a commercial organization to fill the
aircraft our engineers provide and our aircrews fly. What
would appear imperative is that the commercial side of the
Corporations should exert the utmost effort to back up the
other departments, while the administrators tackle the con-
tinuing problem of reducing,administrative costs and intro-
ducing economies without in any way lowering efficiency.

When the 1949-50 accounts are published it will be
interesting to analyse them and see whether they; indicate
that such measures have been applied. • , :; .<. ., ,. * -:.-» .

This sketch of the Bristol 170 interior shows a suggested
installation of three hoppers, each of two tons capacity.

acres per annum on the basis of this annual utilization. At
a rate of ^45 per flying hour, the cost of aerial dressing i?
calculated as being 7s 6d an acre or £3 15s for each ton o'
phosphate distributed; or, at a cost of £40 per flying hour
6s 8d an acre, or £3 3s 8d for each ton of phosphate.

NEW GLAZING PLASTIC
ACCORDING to reports from America, a transparent plastic

material of comparatively recent introduction, known as
Sierracin. is being widely adopted by airlines, and by at least
one aircraft manufacturer, for glazing cabin windows. Eastern
Air Lines and Pan American, it is said, are to re-glaze all their
Constellations with this material, and T.W.A. have specified it
for new Constellations on order. It is also stated that orders
have been received from this side of the Atlantic, B.O.A.C. and
Air France being named.

Though cheaper than safety-glass, Sierracin is approximately
twice as expensive as comparable plastics. A weight-saving of
144II) (for a Constellation's cabin windows) is cited in com-
parison with glass.. Tts chief claims are that it is not subject
to "crazing" and is not adversely affected by most cleaning
compounds or by scaling compounds.

Physical properties claimed include a Rockwell hardness of
M60-M100, tensile strength io,7oolb/sq in, flexural strength
16,000—I9,ooolb/sq in and resistance to continuous heat of
Irom 210 to 225 (leg F. Light transmission is given as 89 per
cent (refractive index, 1.55). Manufactured by the Sierra
Products Co., the new material is distributed by the Moulton
Co., Inc., 2310 Winona Avenue, Burbank, Calif.

HYDRAULICS V
"Fluid Pressure Mechanisms," by H. G. Conway, M.A..

A.M.I.Mech.E., F.R.Ae.S. Sir Isaac Pitman and Sons,
Ltd., Parker Street, London, W.C.2. Price 25s.

THE author of this book is the technical director of British
Messier, Ltd., and is widely recognized as being one of

the leading figures in the hydraulic field. The book provides
a comprehensive review of the mechanism of fluid-pressure
equipment and systems, but is not concerned with detail design
or constructional features so much as with the essential prin^
ciple of various components, how they work and how they
differ from each other. In scope, the subject-matter covers
hydraulic, pneumatic and compressed-gas systems of high-,
medium- and low-pressure, and there is little doubt that
engineers and designers in the aeronautical as well as in the
other spheres of mechanical practice, will find the book to -
be of real value.

It is unfortunate that, in a publication costing 25s, the
production should be such that no fewer than eight pages (in
the copy we received for review) should have gone through
the printing machine twice, and, as a result, be aa
unintelligible fuzz.
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CORRESPONDENCE
The Editor of " Flight" does not hold htmself responsible for the views expressed by correspondents in these columns. The names and

addresses of the writers, not -necessarily for publication, must in all cases accompany letters.

Emergency Tail-Trimming
NOT uncommon cause of serious aircraft accidents appears

•*• •*• to involve a sequence of events which can occur during
an approach to a landing. The pilot may decide for some
reason—an ' ' under-shoot, ' or an obstruction on the runway—
to make another circuit, and will open up his engines in order
to do so. In view of the fact that the tail-trim is set in the
tail-down position, however, it is often difficult for him to
take the necessary quick action to keep the nose down when
the engines are opened up again. The tendency is then for
the nose to rise rapidly and flying speed to be lost; unless

. sufficient height is available, a fatal stall is likely to follow.
It seems apparent, therefore, that an automatic device is

- required which will re-adjust the tail position when the engines
; are opened suddenly from idling. Such a modification would

serve to avoid the "panic action " now necessary in order to
get the tail-trim forward in such circumstances; it would
eliminate this cause of fatal accidents should the member of
the aircrew responsible be slow to act, or omit to re-adjust
the tail altogether.

I remember hearing " Oojie" Noakes, the first pilot to
"crazy fly," say in 1917: "Speed never killed anyone while
flying." Having stalled an aircraft into the ground while
learning to fly the previous year, I made a very earnest mental
note of these words of wisdom; and my personal experience
during 34 years of practical flying has convinced me that the
advice was very sound indeed. G. V. HOWARD,

London, W.i. (Group Captain, ret.)

Giants of the Past
"V/TR. GEOFFREY DORMAN'S article, "Size is Relative,"
JLVJL in your issue of February 9th, infers from the past
growth of aircraft that this evolution will continue in the
future; and suggests that misgivings at an all-up weight of

* 300,000 lb or more may be as groundless as any earlier doubts
of 100,000 lb have proved to be.

Such speculations have been supported by reference to the
increase in size of other forms of transport, such as ships and
locomotives, and also to the performance of aircraft of different
sizes in order to show that a continued increase in their size
is both possible and desirable.

The argument by analogy in favour of Queen Marys of the
air is weak, because there is an optimum size, decided under
different circumstances for different forms of transport and,
apparently, reached already in the case of ships. Whether
it has been reached or surpassed in the case of aircraft is an
economic issue which should not be beyond solution. When
the factor of range is introduced into this argument it is
highly significant that the smallest ship, locomotive or other

. . vehicle is adequate, as a machine, to the longest practicable
range required of it. Unit size here has been increased for
other reasons as a matter of choice. But in the case of air-
craft, increase in size is a technical necessity to achieve range,
•which is achievable in no other way by the aircraft unaided.
There is a difference in kind here, traceable to the use of
power for lift, which forces the pace in aircraft size irre-
spective of all other considerations in cases where longer range
is required.

This should be warning enough to the civil operator, but,
if more is needed, reference may be made to the relations
of all-up weight per passenger carried and range, sometimes
quoted in favour of the larger aircraft. The striking feature
of this relationship is the steep increase of weight per pas-
senger with range, which is only ameliorated to some extent
by increase of total weight. The very large aircraft at its
best is much worse off than the smaller one, both being "de-
signed for the route." Against the former, too, are the very
high development costs and the "one-off" operating charges
associated with a prodigy.

The achievement of producing very large aircraft as an
exercise in aeronautical science is one thing; their use for
military or technical purposes is another} and their use as
money-making transports in the " tea-and-kipper" trade,
which is the professed goal of civil aviation, is yet a third.
It would be very much in the interest of civil aviation and
less confusing to the general public if these three conceptions
could be kept completely clear.

Ferndown. Dorset STANLEY D. Me DONALD.

LIKE your correspondents Messrs. Stroud, Edney, Kappey
and Houlding, I was particularly interested to study, in

Flight of February 9th, Geoffrey Dorman's " Size is Relative"
survey of notable "g ian t s " of the past decade. It would
seem, however, that your contributor has made a number of
omissions apart from those already mentioned by the above
readers. For instance, he does not make even the briefest
reference to the following American "giants"—such as these
aircraft were at the time of their prototype completion and
first flights: 1923, Barling XNBL-i triplane (span 120ft,
a.u.w. 42,500 lb); 1935, Martin 130 Clipper (157ft, 52,000 lb);
1937. Boeing XB-15 (149ft, 70,700 lb); r938, Boeing 31̂
Clipper (152ft, 84,000 lb); 1941, Douglas XB-19 (212ft
160,000 lb); Martin PB2M Mars (200ft, 148,000 lb).

Apart from the above examples, the following widely knowi.
American types can be added, since all of them have contri-
buted outstanding technical advances in the designing and
building of really big aircraft; Boeing XB-19, Douglas C.74
(DC-7), Boeing 377 or XC-97, Lockheed XR-60, Convair XB-36,

So much for the numerous American "heavies." Other
foreign giants which I believe worthy of even the briefest refer-
ence are: r933, Latecoere 521 (150ft, 85,ooolb); I934> Junkers
G-38 (r2oft, 53,000 lb); 1937-38, Focke-Wulf Condor (108H,
50,000 lb); r939-42, Latecoere 631 (188ft, 157,000 lb); 1940,
Blohm and Voss Bv 222 (r57ft, 101,000 lb); T943, Blohm and
V0SSBV238 (197ft, 198,000 lb).

In regard to the Latecoere 521, which first flew in 1933, this
huge flying-boat could almost be described as the French air-
craft industry's answer to the German DoX—the design of
the hull and wing shape bore more than a superficial resem-
blance to the German boat. The L.521 had six motors, how-
ever, four tractors and two pushers.

Both the German Blohm and Voss 222 and 238 flying-boats
were six-motored, and, as readers are well aware, many
examples of the 222 " Wiking" were shot down by Allied
aircraft -iD-*he Mediterranean theatre of war. Technical details
of the only two prototype 238s are scarce, but it seems (accord-
ing to Janes') that both of them were destroyed by Allied raids
on Hamburg in 1943 and 1944. At least one 222 was brought
over to Calshot and tested by the R.A.F. technicians from
Farnborough.

Quite obviously it is impossible for the writer to make more
than brief reference to the many types of " giants of the past"
listed above—but here, surely, is plenty of " food for thought."
Commendable as Mr. Dorman's article was, I do sincerely feel
that his survey was somewhat biased in favour of the products
of the British industry and, because of this, he overlooked a
wealth of material from the U.S.A., Germany and France which
surely deserves more than casual study!

Prestwick, Ayrshire. DENNIS M. POWELL.
[Our correspondent gives much additional data, which can-

not be included here, on the types he mentions above. While
acknowledging the enthusiasm of Mr. Powell and other aero-
philes, we must now reluctantly call a halt to this correspond-
ence.—ED.]

Crockery Corner
'"PHE seriousness of the recent stepping-up in flying-saucer
•JL incidence has not yet been properly related to cosmic

events. From March 27th to (I think), appropriately, April
1st, the planet Mars is closer to the earth than for many
years. Obviously, the recent recurrence of the saucers coin-
cides with the need of the Martians to ' ' recce'' the short
crossing of 60 million miles before launching an opportunist
invasion against the earth. Even now, undoubtedly, some
22-inch Montgomery is inspecting his earth-landing craft in
some Martian Southampton Water, and asking anxiously about
the ether tides. ^-

Earlier saucers with 38-foot air intakes, were, of course, on
very special duty, as the Martian Farnborough had urgent
and obvious need to consult Sir Frank Whittle on the prob-
lems of entry flow. That they landed in Mexico was due to
poor Intelligence work on the exact location of the National
Gas Turbine Advisory Committee, or perhaps to navigating on
Newtonian rather than Einsteinian space-charts.

At any moment now the invasion may be on us, so, Sir, let
it be said of your journal that, in what may be its final issue,
it Appreciated the Truth. CHARLES GARDNER.

London, W.I.
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Steady Frequency and Voltage
Certain aircraft instruments and equipment, such as the distant-reading compass, require a 400 cycle supply, free

from variations in frequency and voltage—and cannot, therefore, be operated from engine-driven generator supplies.

MOST BRITISH AIRCRAFT RELY ON ROTAX INVERTORS TO SUPPLY THESE SERVICES.

Operating from a 24 V. D.C. supply, this S.2901 Invertor weighs only 10 lb. and gives an output of 1 fo V.A.

(120 W., .8 p.f.) at I I J V., 3-phase, 400 cycle. Output frequency and voltage do not vary by more than

1 % irrespective of fall in battery voltage from 29 V. to 25 V. ; decrease slightly with fall between 25 V. and

22 V. Other Invertors, with larger outputs, are used to operate fluorescent lighting.

Complete Electrical Systems and Equipment for Aircraft
t I T A I

OTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.IO, ENGLAND
OTAX AUSTRALIA PTY.. 81 BOUVERIE STREET, MELBOURNE, N.3, VICTORIA ROTAX CANADA LIMITED. MONTREAL AIRPORT. DORVAL. P.Q.
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and A n noun cent en ts

Helicopters for Malaya

THE Air Ministry announces that three
Westland-Sikorsky S-51 helicopters

for the R.A.F. Casualty Air Evacuation
Flight in Malaya are now en route to
Singapore. Equipped with two external
stretchers each, the S-51S will probably
be based at Kuala Lumpur and Butter-
worth, and will use advanced landing
strips or jungle clearings to evacuate
casualties suffered by anti-bandit patrols.

R.A.F.A. Annual Report

IN the annual report of the Royal Air
Forces' Association, Air Marshal Sir

Robert Saundby, chairman of the Asso-
ciation's national council, stresses the
need for enrolmcilt of more members and
the establishment of more branches. If
the R.A.F.A. were to double its mem-
bership, he states, it could at once over-
come almost all its difficulties. Sir Robert
points out that well over 50 per cent of
those assisted by the Association in 1949
were not meml>ers.

AT EXERCISE: Fireflies and Sea Furies of the 14th Carrier Air Group (H.M.S. Glory)
are seen over Palmas Bay, Sardinia, and ships taking part in the recent combined
manoeuvres of the Home and Mediterranean Fleets. As mentioned below, the R.A.F.
is now taking part in further Home Fleet exercises.

"War" in S.W. Approaches

SUNDER LAN US of Coastal Command
have been patrolling the Atlantic

throughout this week, in simulated
operations against submarines preparing
to "attack " the Home Fleet on its way
irom Gibraltar. As the Fleet neared South-
western England, Coastal Lancasters,
which have also been operating against
submarines, were due to change sides and
oppose the surface vessels. In addition,
Bomber Command Lincolns are taking
part in the final phase of the exercises,
which are scheduled to end tomorrow.

iqtlt " photograph.

PRESENTATION PIECE: The colours of No. 600 Squadron we"r>-»«v~axigroprtate
background to the recent ceremony (see paragraph overleaf) at which the Brii
Aeroplane Company presented the unit with a silver model of a Beaufighter.
Among those present were: (left to right) Lord Mottistone, S/L. David Proudlove
(commanding officer), Mr. R. S. Brown (Bnstols), W/C. T. N. Hayes and Lord
Malcolm Douglas-Hamilton. M.P.

Seconded to Denmark

SQUADRON LEADER AL1STA1R
LANG, who until recently was the

regular adjutant of No. 615 (County of
Surrey) Squadron, R.Aux.A.F., has been
seconded for service with the Royal
Danish Air Force as a jet-fighter spe-
cialist. His headquarters will be ;^
Copenhagen. The new adjutant with No.
C15 is F/L. Thorogood. :

Prisoners' Reunion

THE Royal Air Forces Association is
holding a reunion for all ex-prisoners

of war from Germany, Italy and the Far
East. In the form of a cabaret and ball,
the reunion will take place Irom 7 p.m.
until midnight at the Roval Albert Hall,
London, on Friday, April 14th.

During the evening, Mr. Oliver Phil-
pott, the "Phillip Rowe" in Eric
Williams' classic escape novel, The
Wooden Horse, will demonstrate escape
with a replica of the famous vaulting
horse (but will not, presumably, tunnel
under the dance-floor!). In addition,
several well-known stage, film and radio
artistes have lent their support to the
reunion. Tickets (7s 6d) for the reunion
may be obtained from the Royal Allvrt
Hail or the Headquarters of theR.A.F.A.
at 83, Portland Place, London, W.j.

Northern Ireland Ceremony
"CXJR nearly three years—Irom |une,
-*- 1942, until May, IQ45—the Senate
Chamber of the Northern Ireki'id Houses
of Parliament was used as the operations
room for No. 82 Fighter Group ot the
R.A.F. To record the gratitude of the
British Gc*Ke^Bpnt to the Northern Irish
Speaker and •"'Senate for placing the
Chamber at the disposal of the R.A.F.,
Mr. Arthur Henderson, Secretary of
.State for Air, last week unveiled a com-
memorative inscription in the former
scene of operations.

Tin- ceremony, on March 23rd, at Stor-
mont, Belfast, was presided over by
Viscount Bangor, Speaker of the Senate,
and attended by Sir Basil Brooke. North-
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era Ireland Prime Minister, members of
both Houses and a number of senior
R.A.F. officers, including Air Marshal
Sir Basil Embry, A.O.C.-in-C, Fighter
Comnuuid.

Youth in Reserve

SUBJECT to the prior consent of their
parents, young women between the

ages of 17! and 18 may now join the
Women's Royal Air Force Volunteer
Reserve and the Women's Royal
Auxiliary Air Force. The Air Ministry-
announced recently that youths of 17 are
now eligible for enlistment in the
R.Aux.A.F. and R.A.F.V.R.

Honorary Appointment
T H E Rt. Hon.
X brook, D.L.,

pointed Honorary.
No. 3619 (County

the Earl of Cran-
J.P., has been ap-
Air Commodore of
of Suffolk) Fighter

Control Unit, R.Aux.A.F. No. 3619
F.C.U. is commanded by W/C. R. B.
George, C.B.E., D.S.O., and its head-
quarters are at the Municipal Airport,
Cambridge. > . ' ; • •; •.-.

Squadron Presentation
THHOSE who read the history of No.
-*- 600 (City of London) Squadron,

R.Aux.A.F: '(Flight, November 3rd,
1949) will recall the part played by Bris-
tol aircraft in the Squadron's night-
fighting operations during the war. At
the outset it was equipped with fighter
Blenheims and later achieved a wonder-
ful record with Beaufighters.

On Wednesday of last week, at the
unit's town headquarters, Finsbury Bar-
racks, Mr. R. S. Brown, the general
manager of Bristol's Aitcraft Division,
dined-in with the officers aud presented
them with a silver model of a Beau-
fighter to add to their collection of silver
models of past Squadron aircraft. A
photograph of the presentation appears
on page 419.

W.R.A.F.—C.S.W.A.F. Exchange

AN exchange-posting scheme has
recently been arranged between the

W.R.A.F. and the United States
Women's Air Force. The first American
women officers to come to England under

the scheme arrived here on February
18th. and live W.R.A.F. officers sailed
for America on the Queen Elizabeth last
week. The W.R.A.F. officers, who will
serve at separate U.S.A..F. stations in
Washington, D.C., Illinois, Texas and
New York, are: Sq/O. M. F. Good-
wortli, Flt/O. G. E. Campion, Flt 'O. ].
Borlasc. M.B.E., Flt/O. A. Peniold,
M.B.E., and Flt/O. J. Mc.D. Jeffers.

R.A.F. Appointments

AIR COMMODORE A. P. REVING-
TON, C.B.E., Air Officer Command-

ing No. 46 Group, Transport Command,
has been appointed Senior Air Liaison
Officer with the United Kingdom Service
Liaison Staff, Canada, and will take up
his new duties about June 1st. During
the war, A. Cdre. Revington served
with Coastal Command at home and in
Iceland, and also spent nearly four years
iii the Middle East.

On his return to the United Kingdom
after the war he became Deputy Air
Officer in Charge of Administration at
H.Q., Transport Command, in January,
194b, and afterwards commanded No. 4
Group from October* 1946. He has com-
manded No. 46 Group since January,
1948. A. Cdre. Revington, who is 48,
was in the first entry of cadets at Cran-
well, in 1920.

It is also announced that G/C. R. L. S.
Freestone, O.B.E., who was until re-
cently Director of Armament at the Air
Ministry, with the acting rank of air
commodore, has taken up an appoint-
ment at Headquarters, British Air Forces
of Occupation, Germany, as Senior Tech-
nical Staff Officer, with the same acting
rank. Aged 45, A. Cdre. Freestone
joined the R.A.F. in 1921 as a boy, and
was commissioned eight years later.

For some time before qualifying as an
armament specialist in 1932 he was a
flying instructor at the Central Flying
School. From August, 1938, until early
in 1940, he was in the Directorate of
Technical Development at the Air
Ministry, and he was afterwards in
Australia for three years as Director of
Training at R.A.A.F. Headquarters.
Later he served at the Ministry of Supply
aaid as R.A.F. member of the Ordnance
Board. He returned to the Air Ministry
in July, 1948, as Deputy Director of
Technical Plans aud became Director of
Armament in April, 1949.

THE WORKS : An unusual glimpse of the four-Hispanogun installation of a Vampire 5
—one of a B.A.F.O. squadron—as it receives routine attention from an armourer.

STRAP-HANGER : ̂ \ recent meeting \
of Regular and AuxtW*c^squadrons J
at Horsham St. Faith prov?3e^*trpre^ ~
face to the forthcoming season of air
displays, when one of the resident
pilots, F/L. Lynes, gave an impressive
demonstration of the Meteor 4. In
the fly-past shown above, his aircraft
remained inverted for the full 15
seconds' period permitted by the
inverted-flight fuet-supply system.

For Armament Instruction

HARVARDS and Masters iu use as
dual gunnery trainers are shortly

to be replaced by Avro Athenas and
Boulton Paul Balliols. The new trainers
are from the small pre-production
batches delivered by the makers of each
aircraft for comparative flying trials,
held recently to determine the R.A.F.'s
choice of a new advanced trainer.
Following close competition between two
excellent aircraft, the Balliol was finally
selected for full production. Both types
are Merlin-powered.

The Athenas will be assigned to the
R.A.F.'Flying College at Manby (the
new establishment which combines the
three "Empire" schools of flying,
navigation and armament), and the
Central Gunnery School at Leconfield
will receive Balliols. The new trainers,
having side-by-side seating, should
make the instructors' work considerably

Reunion

NO. 2 Group Officers' Association
(R.A.F.).—Reunion dinner at 6 p.m.

on May 13th, at the Park Lane Hotel,
London. Tickets one guinea (subscribers
us) from E. H. Dickens, Ebersfiekl,
Kcnton Gardens, Kenton, Middlesex.
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No. 1 Temperature Measuring
The comprehensive range of YCeston temperature measuring
instruments covers the requirements of existing production
aircraft, as well as types now under development. In addition
to thermometry for the indication of cylinder, air, oil and
radiator temperatures, VC'eston equipment for aircraft
includes instruments for power supply, navigational aid
instruments, selector switches, etc.

WESTON
AIRCRAFT INSTRUMENTS

Illustrations show :
Above: Model SI28. Dual Engine Temperature Indicator, comprising
two Millivoltmeters of IOO: scale housed in large-size S.A.E. ease. For
use in conjunction with copperconstantan, iron/constantan or chrome!/

alumel thermocouples.

Below: Model SI27. Dual Ratiometer Indicator, comprising two 100"
Ratiometer movements housed in iarje-size S.A.E. case. For use in
conjunction with thermometer bulbs, electrical oil pressure trans-
mitters, electrical position indicators or any combination of two of these
to indicate a variety of temperatures, pressures or positions.

S A N G A M O W E S T O N L I M I T E D
Enfield, Middlesex.

Tel.: Enfield 3434(6 lines) and 1242(4 lines). Telegrams: Sanwest, Enfield.
Scottish Fictory : Port Glasgow. Renfrewshire, Scotland.

Area Depots . 201 St. Vincent Street, Glasgow. Tel.: Central 6208.
Milburn House. Njwcascle-on-Tvne. Tel.: Newcastle 26867.
22Booth Street. Manchester. Tel.: Central 7904.
33 Princess Street, Wolverhampton. Tel.: Wolyerhampton 21912.

Multum in Parvo -

CONTROLS

TEDDINGTON
CEFN C O E D . M E R T H Y

^ MUCH IN LITTLE :

None of our productions are very large and

their weight too is generally measured in ounces,

but these physical quantities aie no measure of the

thought which has gone into then design and the

care which is put into their production. Indeed

we can say of them all "multum in parvo."

CONTROLS LTD
R T Y D F 1 L S O U T H W A L E S
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ARMSTRONG SIDDELEY
Gas Turbine Propeller Engines

fitted with

TUBING
Unquestionably reliable

T U N G U M S A L E S C O M P A N Y L I M I T E D
B r a n d o n H o u s e • P a i n s w i c k R o a d • C h e l t e n h a m • G l o s .

URGENT
WANTED BY

FLIGHT REFUELLING LTD

SKILLED DESIGNERS, DRAUGHTSMEN

AND TECHNIC IANS

INTERESTING WORK ON MODERN

T E C H N I C A L D E V E L O P M E N T

GOOD PAY AND PROSPECTS

Send full particulars to the Personnel Manager (Dept. T.D.)

AT TARRANT RUSHTON AIRFIELD,
BLANDFORD. DORSET

Telephone . BLANDFORD 501

ACCLES & POLLOCK
really spread themselves
when it comes to making a good precision job of stainless and

other steel tubes for aircraft.

ACCLES & POLLOCK LTD • OLDBURY • BIRMINGHAM A H | J COMPANY
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AGS- BSS and SBAC

are manufactured

by us at

Northampton

Aircrajt and General Engineers
HOUGHTON ROAD • NORTHAMPTON

The first and only Electrical
Turn and Slip Indi-
cator approved lor
service wit'll tlie
R.A.F.

" Proving your indi-
cators are in every
way satisfactory on
the Arnisfrong-
Whilworth Apollo."

PULLI1S! ELECTRICAL TURN &
SLIP INDICATORS

1000 hours between Overhauls
For full details write direct to the Sole Manufacturers

R. B. PULLIN & CO. LTD.
PHOENIX WORKS. GREAT WEST RD.. BRENTFORD MIDOX.

Telephone: Telegrams:
EALing 0011/3 & 3661/3. Pullinco, Wesphone, London.
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The
Vickers

iVarsity'j
THE PROTOTYPE

'VARSITY' TRAINER

INCORPORATES B

MARSTON

EXCELSIOR
'FLEXELITE' FLEXIBLE

FUEL TANKS

FLEXELITE

'MAREX '

The new type
flexible fuel tank

Brazed light alloy
heat exchangers

MARSTON EXCELSIOR LTD,
FORDHOUSES, WOLVERHAMPTON
{A subsidiary company of Imperial Chemical Industries Ltd.)

MAR. 86

The CHOB
TING

E-X^P-A-N-D-S THE SHANK
FOR A PRESSURE TIGHT FIT
Spectacular savings in time and money can be achieved with the
tried and tested Chobert Automatic (Pneumatic or Mechanical)
system of rapid riveting. Up to 2,000 rivets can be placed in one
hour by comparatively unskilled labour. Each shank expands as it
is driven home and FILLS the hole for a pressure fit " Blind "
positions can be riveted and only one side of the work need be
accessible. Availablein Light Alloy and Steel in afull range of sizes
up to I" dia. Absolutely trouble-free equipment and a 24-hour

free service.

SAVE TIME! AVDEL SHEET GRIPPERS
Fixed in a flash. Hold the sheets fast.

AVIATION DEVELOPMENTS LIMITED,
Kingsbourne House, 229/231, High Hoiborn, London, W.C.I.

Tel. CHAncery 8601 (8 lines)

iVTON-Dt

A typical N.B.D. Rotary Transformer

ROTARY
TRANSFORMERS

Are highly efficient machines and of minimum weight
consistent with reliable performance. We invite you to
consult us with your power problems for radio receiving or
transmission, public address systems, television, radar, and
other electronic equipment.

ELECTRICAL PLANT SPECIALISTS

tS14
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BOWTT

Designed and manufactured in

GREAT BRITAIN and CANADA
for service throughout the world

UNDERCARRIAGES

LIQUID SPRING SHOCK ABSORBERS

FUEL PUMPS AND SYSTEMS

HYDRAULIC AND *?***** *

ELECTRO-HYDRAULIC INSTALLATIONS

ELECTRICAL EQUIPMENT

RUBBER SEALS ?

DOWTY EQUIPMENT LIMITED • CHELTENHAM ENGLAND
OWTY E Q U I P M E N T OF CANADA L IM ITED • AJAX ' O N T A R I O
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tngines power the majority of British

asriiners in current production.

sleeve-valve

fuel economy

increases payload by 1O°/O

The excellent specific fuel consumption of "Bristol"
Hercules sleeve-valve engines gives an extra 10% payload.
For many years development has been directed towards the
achievement of the lowest possible fuel consumption
consistent with reliability. Thousands of sleeve-valve
engines supplied for civil aircraft, long-range bombers,
night-fighters and carrier-borne aircraft—for which low
fuel consumption is of paramount importance — give
testimony to this particularly advantageous characteristic
of "Bristol" Hercules engines.

T H E A E R O P L A N E C O M P A N Y L I M I T E D E N G L A N
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