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Blenheims over Burma.
LONG SERVICE.

For six years ** Bristol *’ Blenheims have been in service with the R.A.F. and they are

still on active service in the Near and Far East, as is also the Bolingbroke in Canada.
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Many factories in this Eonntry—t_od many—are still without
Power Trucks. In- these factories Power Trucks would

— speed up movement of material and work in
progress
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— enable ONE girl to do the work usually done by %
TEN men '

— cut out intermediate handling so that Movement

D) : o
can ANTICIPATE Processing. ;
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Write now for particulars of the Douglas Truck-Stillage

system—the Advanced Striking Force of the Factory Front. Power TRUCK
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“7HEREVER there isa Lockheed working or fight-
ing—thereis atrained gpecialist nearby to keepitat
its peak operating efficiency. 6,000 experts, trained
by Lockheed, paid by Lockheed, are now scattered
throughout the world testing, checking, repairing,
even rebuilding the thousands of Lockheeds so

aclivé now in commerce and in war.

Huge repair bases dot three continents, equipped
and capable of any job. Hundreds of Lockheed
field service represéntatives are on fighting fronts,
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helping Army, Navy and R. A. F. repair crews get
the planes back into the fi ght. Others are studying
technical problems of operation and maintenance
that may improve design or make upkeep easier.

Lockheed is‘investing time, effort and energy to
build a service system—unexcelled. For by keeping
dependable planes in dependable operation wewill
speed Victory and pave the way for the day when
every Lockheed owner may fly where he pleases
on the world’s airways with confidence and surety.

LOOK TO lﬂf&m FOR LEADERSHIP

(.4

LOCKEHEED AIRCRAFT CORPORATION, VEGA AIRCRAFT CORPORATION, BURBANK, CALIFORNIA, U.S. A.
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PIONEERS

The ROSETTA STONE

The world had to wait, baffled, until the Rosetta
Stone (a tabletengraved in three languages) unlocked
_ the secrets of the Pharaohs.

Similarly, the Industrial World had to wait until
Gilman’'s designed and produced successful Boiler
Scaling Tools; Flexible Drive Machines and Drives
Flexible—a scientific development which has brought
efficiency, speed and economy to the factories of
to-day. The principle pioneered and perfected by
Gilman’'s is now umiversally accepted. Such is the
reward of Leadership.

machines are supplied as
either Floor Maodels or Sus-
pended Sets and are fitted
with a specially designed
flexible drive, which enables
a lightly constructed work-
ing head to be used with a
robustly built motor.
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FLEXIBLE DRIVES
L

195, HIGH STREET, SMETHWICK 41, STAFFS.

"Phone : Smethwick [202/5 (4 lines). 'Grams: * Skatoskale,”

FLIGHT

"Phone, Birmingham,

JuLy 29TH, 1943

DETAILS,
COMPONENTS, ASSEMBLIES

~ For the

PRINCIPAL
AIRCRAFT
MANUFACTURERS

JIGS,TOOLS ,

BURNlEY AIRCRAFT

PRODUCTS LTD.,
FULLEDGE MILLS. BURNLEY

¢ | Burniey 4174

INDUSTRIES LIMITED

AIRCRAFT SECTION

LBALLOONS - DINGHIES - PARACHUTES - FLOTATION GEAR - ETC,




- Advertisements. 11

JULY 29TH, 1043 : FLIGHT

e T
ching our bomber formations over great distances . . . fast o _‘ |
enough and poﬁerﬁl enough to smash up any Axis attempt at | . ._ | . * 3
interception . . . high altitude long range Republic P-47 A 5
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“he Outlook

Airborne Troops in Sicily

HE Allied landing in Sicily was-the greatest experi-

ment in combined operations as yet attempted.

The practice raids on Dieppe and elsewhere had

. provided some experience, and the wonderfully success-

*ful landing in North-West Africa was of the nature of

a dress rehearsal. All three provided training for the

staffs in organising this most complex of all warlike
operations.

Whereas the combined work of Navy, transports,
Army and air cover could all be based on a certain
degree of experience, the employment of airborne troops
in Sicily was still almost a novelty to the British and
American leaders. Parachute troops had been used by
the British in the Tunisian campaign with varying
degrees of success, but glider-borne troops had not been
used by us before in actnal warfare. Both types of
airborne contingents were used by British and Americans
in the invasion of Sicily, and so wuseful were they
that General Montgomery has said that their work
saved the British section of the invaders seven days.
The Americans, whose arms were somewhat different
from those of the British, held up an enemy tank attack
and prevented it from reaching the beaches. The
experiment, therefore, can be put down as a striking
success.

Nevertheless, it can hardly be supposed that an experi-
ment based on so little practical experience was so
perfect in every respect as future operations may be
expected to be. Undoubtedly lessons will have been
learnt, and when they have been studied and digested the
conclusions will be applied in other invasions which are
still to come.

Parachute troops and glider-borne troops have dif-
ferent characteristics, and the conditions of each opera-
tion hawve to be studied before the decision is taken ‘o

use either or both. Gliders require reasonably level
ground on which to land, whereas parachute troops are
less: particular. On the other hand, the latter are apt
to be scattered during the drop, and they have to spend
some time in extracting equipment from canisters and
then forming up before they become a complete fighting
unit. The glider men come down as a small, compact
unit, and bring all the necessary weapons and equip-
ment with them.

These pros,and cons have to be considered in each
particular case, having regard to the job to be done,
the nature of the country, and the dispositions of the
enemy. Sicily has provided the first fyll-scale experi-
ment, and if it is found that mistakes were made, at
least they did not result in anything but very light
casualties to the warriors from the air.

The Bombing of Rome

T is always useful to try to forecast the line which
enemy propaganda will take, and it would not be
at all surprising if the Itahans were to recall the

British threat that if Athens and Cairo were bombed
reprisals would at once be made on Rome. They might
argue that as Cairo had not been bombed there was a
moral obligation on the United Nations not to bomb
any part of Rome.

As a matter of fact, some bombs were dropped on
the euvirons of Cairo, and when the Prime Minister
was asked in the House whether that woiild auto-
matically bring our threat into operation, he replied that
Cairo had not been bombed, but only some military
targets on the outskirts.

That is also what has happened in Italy. < Rome, the
ancient capital of the Roman Empire ; Rome, the centre
of the Catholic formd of Christianity ; Rome, the shrine
of those historical monuments which are (as the Allied
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leaflet said) *‘ the glory not only of Rome but of the
civilised world "'—that Rome has not been bombed.
The attack was directed only on military objectives
and was intended to save the lives of Allied soldiers, not
to take the lives of Italian civilians. Every possible
care was taken to confine the damage to those targets,
which were quite legitimate military objectives. Such
objectives may be attacked again, perhaps even before
these words are published. :

The Pope hags stated that one ancient and beautiful
church, that of San Lorenzo without the Walls, has
been damaged. The bona fides of His Holiness will not
be called in question, and any such accidental damage
will be regretted as much by the United Nations as by
the Italians themselves. The leaders of the Allies who
ordered the raid were inspired by no thoughts of revenge
for the destruction of Coventry Cathedral and many
other churches and precious buildings in England,
Holland, Yugoslavia, and elsewhere. The loss of such
monuments is a loss to all humanity (except to_ the
modern Huns), and the British and Americans are the
lasl to desire to add to the total of destruction. For the
British to destroy buildings which they revere quite as
deeply as any Italian can do in revenge for Coventry
Cathedral would be to punish themselves quite as
heavily as the enemy.
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Mussolini

ENITO MUSSOLINI, ex-journalist, ex-socialist,

" ex-soldier, became dictator of Italy in 1922, and

for 21 years he has ruled Italy as an autocrat

Some of his internal administration has been goed ; mut®

of it has been tyrannous. In foreign affairs he set him-

self to restore the ancient Empire of

Rome, and for this he relied mainly

on the novel instrument of air power,

. backed by a powerful Navy in which

- ' speed was one of the outstanding

- characteristics, Somewhat curiously,

he decided that carriers were not

necessary in the Mediterranean,

which he believed he could control

by securing chains of bases for land-
plane bombers.

His policy towards the air was not,
3 however, consistent. At first he de-

*  voted much energy towards Italian

- | air development. He learnt to pilot

| an aircraft -himself, and travelled
| much by air. He established the
Regia Aeronautica as a separate Ser-
vice, being the first foreign ruler to
copy the British model, and he gave
it a uniform almost identical with
that of the R.A.F. He encouraged
the brilliant Italian aircraft de-
signers, and maintained a High
Speed Flight in the Air Service. In
1926 the ‘Italian team won the
Schneider Trophy from the United
States. The High-Speed Flight
then went on to establish several
successive. world records for speed.
In Mussolini’s conquest of Abyssinia
the air played a great part.

Then, unaccountably, he neglected
to keep the equipment of his Air
Force up to date, and when it came
to grips with the R.A.F. it proved a
broken reed.

CLIMBING TURN: A Westland

Whirlwind shows its paces over its

home station. Originally developed as

an interceptor-fighter, the Whirlwind
is now employed on low-strafing.

: * Flight ™ photogravh.
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READY FOR THE NEXT SHOW : Refuelling a Mosquito from a Butterfield tanker,

War in the AIr

The Fighting in Sicily : Japanese Island Bombed : General MacArthur’s
Offensive : The Russians Press On

1E first impression sent back by

war correspondents from Sicily

was that the Italians were fight-
ing more determinedly there than they
had in Africa, and this had been ex-
pected. Though it is true that Sicily
is an island, yet it is always counted
as part of Ttaly, and the Italian troops
were, therefore, defending their own
soil. Later advices, however, have
contradicted the early impressions,
and it now appears that the Italian
soldiers are ready to surrender in large
numbers, and when placed under. the
command of German officers they
have frequently mutinied, and in some
cases have shot the German C.O. The
prisoners taken seem only too happy
to be out of the war, while the Sicilian
peasants have welcomed the Allied
troops quite cordially.

When troops are not in good heart,
and are not fighting pro focis et aris,
as the Russians were at Stalingrad and
elsewhere, few things can have such
an effect on their desire to escape with
their lives as continsous bombing and

L
machine-gunning from the air. This
the garrison of Sicily has had to endure
to the utmost. The Allies simply com-
mand the air over Sicily, and the Axis
aircraft ceased some time ago to be
able to dispute that mastery. Before
the fall of Tunisia the Germans had
concentrated a strong fighter force in
the Mediterranean area, but it has
suffered severe -casualties, including
large numbers of machines destroyed
on the ground, and there is reason to
believe that most of the survivors
were deliberately withdrawn to fight
again elsewhere. It was not long after
the landing that Spitfires began to use
airfields in Sicily.

To many readers of newspapers the
Western, Mediterranean znd Russian
fronts are three separate areas, but
to Hitler and Goring, who have to
allocate their limited number of troops
and aircraft to one or another critical
point, the three fronts must present
one problem. The paucity of fighter
defence in Sicily suggests that they
have written off that island as a bad

debt, and perhaps Italy itself is now
considered as hardly -‘‘worth the
bones of a Pomeranian Gerenadier.”
The meeting of Hitler and Mussolini
a few days ago suggests that the Duce
must be insistent in his appeals for
German help, and everyone may guess
for himself what sort of satisfaction
he obtained from the Fiihrer,
Nevertheless, Axis bombers have
attempted some sort of protest,
though their fighters may be else-
where. On July 19th there was a fairly
heavy and concentrated raid by night
on Malta, and some damage was done
and casualties caused. Protective
fighters went up, but had no luck in
shooting down any of the raiders.
Probably most of Malta’s fighter
squadrons have moved on to Sicily.
The port of Augusta, just south of
Catania, is within easy range wof
Italian bombers, and has received
some attention from them. It had
not suffered much from Allied shells
and bombs, and soon became a usefu!
port of disembarkation for the in-
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vaders, though of less importance than
Syracuse. Defences against air attack
have been arranged at these ports.

Defences, however, have not availed
much at Naples and other ports in
Southern Italy, which Air Chief
Marshal Tedder continues to hit regu-
larly and heavily. Railways and air-
fields have lately been the main
targets, thus keeping down the danger
of a resurrection of Axis air power and
the reinforcement of troops in Sicily
and Southern Italy.

A Kurile lsla;ld Bombed

IT was perhaps only a straw in the
wind, but the bombing by American
Army Liberators of the island of Para-
mushir, in the Kurile chain of islands,
was a very welcome incident. Though
it is 1,200 miles to the north-west of
Tokyo, it is still genuine Japanese
territory, not one of the recent con-
quests, and it is also a naval base. The
Liberators probably flew from Attu,
which was recently récaptured by the
Americans from the Japanese.

Again have U.S. naval forces shelled
Kiska, in the Aleutians, without draw-
ing any fire in response from the bat-
teries on the island, and the sugges-
tion has been made that since the loss
of Attu the Japanese on Kiska may
be short of ammunition. Kiska has
also been bombed, but in that most
foggy region of the earth it is rarely
easy to see results.

Down to the South, Japanese
attempts to reinforce their troops in
the Solomons have been repelled by
the U.S. Navy and by aircraft. The
enemy has lost three cruisers, 13 des-
troyers, a submarine-chaser, five cargo
ships and one tanker, all definitely
sunk, in the first three weeks of July.
The American losses were one cruiser
and two destroyers.

There is still a considerable amount
of fighting ip the air, as well as bomb-

"
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ing by both sides, but the Allies are
undoubtedly on top, and Gen. Mac-
Arthur is no longer confined to defence
of Australia by bombers alone. In
fact, he is not on the defensive at all,
but pressing forward in the attack. -

Airborne Troops in Sicily

MA]OR GENERAL ]J. M. SWING,
an American officer on the staff
of General Eisenhower, returned from
Sicily to this country on his way to
Washington and gave some informa-
tion about the work of U.S. airberne
troops at the time of the invasion.
Both parachute troops and glider-
borne troops were landed, and the
gliders used were Wacos and Hansas.
The organisation of the landings was
a very complex affair, and the pilots
of the aircraft had quite a difficult
job. They had to avoid flying by
night over the sea-borne Army, whose
naval escort would certainly have
fired at any aircraft which flew over
them. No. risks could be taken of
enemmy bombers masquerading as
friends. However, after the airborne
troops had landed in front of the
American soldiers, naval ships off the
shore, doubtless directed by air
observers, fired on the enemy tanks
advancing against the airborne ad-
vance guard, which incident, Gen.
Swing said, was probably the first
time that cruisers and monitors had
taken part in a tank battle.

The arms taken-by the Americans
in their gliders proved to be of
great importance. . Some had special
weapons which may be described as
anti-tank rifles, and they proved ex-
tremely useful in a dangerous emer-
gency. One combat te
howitzers with
knocked out
some ‘‘ Tigers

NAVY FIGHTER-BOMBER : In its latest form the Vought-Sikorsky Corsair has
external bomb racks under the wings.

e
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off and averted that danger. It
is somewhat of a revelation to know
that airborne troops could hold up an
attack by armour.

As for the men of the British air-
borne division, General Montgomery
said that their work on the front of
the, Eighth Army had advanced the
whole operation by a week.

The Russian Offensive

TH-E Russian counter-blow was ad-

mirably timed. The Germans
had failed badly in their attempt to
break into the Kursk salient, and
their efforts’ petered out at exactly
the moment when General Eisenhower
started his invasion of Sicily, Whether
the Germans at once withdrew forces
from the East is not yet certain, but
at any rate the Russians took the tide

SKIP BOMBING : A demonstration
by a Beechcraft AT-11 showing how a
bomb can be bounced off the surface
of the sea to hit a ship between wind
and water. This form of attack was
originally developed by Hurribombers.
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UR genial friend, Unde Tom . .. of Cabin Heating
__ ¢ fame . . .is certainly a “star”’ turn when doing his
hot number in these remarkably cold surroundings. When
asked why our old friend was shown smoking a pipe as
he sped nonchalantly through numberless nebule and
countless comets, our artist said it was merely a symbol of
comfort. Actually, the kind of pipes he really tavours are
made of light alloy (Insulated with Bell’s Asbestos), which,
under the careful control of the little man from Johnson
Bros., disseminate grateful warmth to an equally. grateful
Crew.

Cabin. Heating, of consse, by
G. JOHNSON BROS.

103-149, CORNWALL ROAD, SOUTH TOTTENHAM, LONDON, N.I5.
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ENEMY AIR LOSSES TO JULY 24th
Over | Con- | Middle | N.W.
= G.B. | tinent | East | Africa
July 18 0 B ] 8
e ] ] : | 1 11
W 20 0 ] 0 6
e || 0 (1] o 4
- 0 0 L] 24
g 0 0 I 16
w 24 .0 I 0 3
) 10 2 2
Totals : West, 7,124 ; Middle East, over 5,480 :
North West Africa, 2,605,
on the flow as the German effort
ebbed.

All accounts lay emphasis on the
great work of the Russian artillery.
It seems to have played the chief part
in driving back the German thrust,
and its numerical strength and

, accuracy of fire came as a surprise to

. the ‘Germans. Doubtless the Russian
Weir arm played its part in the pitched
battles, but its main role appareatly
was to bomb the back areas of the
enemy and disorganise his communi-
cations and relief arrangements. The
railway stations behind the German
front were heavily bombed, and that
must have meant that many bodies of
reinforcements intended to relieve
tired formations in the firing line were
late in arriving. The Russian pres-
sure continues as we write,

An Eventful Week.end

VENTS have crowded on to each
other so rapidly during the last
week-end that a commentator is left
#ilmost dizzy. Of course, the resigna-
tion of Mussolini overshadows every-
thing else in importance, but it is for
diplomatic_writers to gauge its exact
klgmfu:aurlt:e and probable results. This
jackal of Hitler has brought ruin and
humilation on his country, and his

Mrs.
De Havilland factory, and Mrs, Butler, w,
a Mosquito for

COINCIDENCE : Mr. Alan Butler, chairman of
Butler to Mr. R. G. Casey, Mm!xter :

CONSOLIDATION : Rolling the airfield at Pachino. This was the first Sicilian
airfield to be captured by the Allies. The Italians had ploughed it up before retreating.

career of autocratic power comes io
an end amid the crashing of Allied
bombs on many parts of Italy, while
Sicily is as good as lost, the African
Empire entirely gone, and many hun-
dreds of thousands of Italian soldiers,
sailors and airmen are prisoners of war
in the hands of the Allies. The most
important arsenals and factories of
Italy have been bombed to destruc-
tion,* the railway communications
badly interrupted, the population is
grievously short of food, the Navy dis-
credited, and the once fair name of Italy
reduced to a mockery. Among the
many fiascos which have marked the
régime of Mussolini as a War Lord,
his request to Hitler that the Regia
Aeronautica should be allowed to have
the honour (save the mark!) of bomb-
ing Britain into submission in 1940
was almost the most cynically bump-
tious and the most ignominiously futile.

The week-end saw a remarkable
advance by the Allies in Sicily. The
Eighth Army is acknowledged by
friends and foes to be the most potent
instrument of land fighting on either
side, and was naturally given the

BRITISH & U.S. AIR LOSSES to JULY 24th
Over Middle | N.W.
G.B. Continent East | Africa
A'crit.| B'brs. F'trs. | A'crft, | A'crft.
July
18 o 2 & 1] 4
19 (1] /] I 0 9
20 0 0 | 0 6
21 1] 0 ] 0 2
22 0 0 0 1] [
3 4] 1] 1 17 4
24 0 13 0 0 2
04 B--9 40 B
Totals : West, 6,810 ; Middle East. about 2,191 ;
North West Africa, 945.

toughest task, namely, that of advanc-
ing on the right of the line where
enemy resistance was sure to be the
most difficult to overcome. The Ger-
mans put up a very tough fight on
the plain to the south of Catania.
The Americans, ‘‘a hundred per
cent. better than they were in North
Africa,’”” as General Alexander said,
had an easier task on the left, but they
made magnificent use of it, and their
speedy capture of the western ports of
Marsala and Trapani were fine pieces
of campaigning, only surpassed by the
still finer dash up to Palermo. Italian
troops surrendered to them by tens of
thousands. Palermo’s harbour will not
be bombed again by the Allies.

Lancaster bombers which had
attacked the electrical grid system in
Northem Italy a few days before, and
had then flown on to Africa for a rest,
bombed the important port of Leghorn
on their return flight to Britain, with-
out losing a single machine.

In the North and West of Europe,
the week-end saw British and Ameri-
can bombing raids on Hamburg, and
American raids on Kiel and Heroya, in
Norway. ©On Saturday night last
Bomber Command made its biggest
raid of the war to date, when within
50 minutes 2,300 tons of bombs were

dropped on Hamburg. Next day the .

Americans followed this up with pre-
cision bombing by daylight. Saturday
also saw a long-distance daylight raid
by U.S. aircraft on Heroya, 65 miles
south-west of Oslo, where there is an
aluminium plant, and on submarine
works at Trondheim.

el 9
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HERE aAnp THERE

Extension of -Airgraph Service

HE Postmaster-General has an-

nounced that airgraph letters are

now being accepted for addresses in St.
Pierre and Miquelon,

The charge for airgraph letters ad-
dressed to personnel of the Forces and
the Merchant Navy is 3d., and for those
addressed to civilians 8d.

Expert Schoolboy Spotter

VOR BOURNE, a junior member of
St. Paul's Spotters’ Club, Worcester,
is now training other spotters. This 13-
year old schoolboy accurately recognised
123 out of 125 British, German and
Italian aircraft and 1s the youngest boy
in the country to hold a first-class plane-
spotter's certificate.

Kill That Falcon

’I‘IIE Order making legal the taking or
destruction of peregrine falcons or
their eggs by approved authorised persons
1s now exilended n its operation to cover
Lundy Island and the Welsh counties of
Brecknock, Cardigan, Carmarthen, Flint,
Glamorgan, Merioneth, Montgomery, and
Radnor,

The object of the Order is to prevent,
as far as possible, the severe losses caused
by peregrine falcons to homing pigeons
employed by the R.AF.

R.Ae.C. Staff Holiday

IN order to give the stafi a short holi-
day, the Royal Aero Club Committee
has decided to close the club, with the
exception of the bedrooms, for nine days
from Saturday, July 31st, to Sunday,
August 8th, 1943, both days inclusive.
Breakfast will be served to those
members sleeping in the club, but no

R.AF. "LIBERTY BOAT " :

Training Centre.

: A lorry of the R.A..F Regu'nent gomg
landing craft during a mght invasion exercise-e
The familiar navat-phrase has a special apphcatl :
liberation of enslaved Europe is bfgmnmg.

cther meals and no drinks will be served
during the period of closing. Full facili-
ties will be available again on Monday,
August gth.

New Argentine Trainer

HE Industria Metalurgica y Plastica

Argentina, more briefly known as
I.M.P.A., is producing a new trainer,
the Impa RR-11.

A low-wing, two-seater monoplane, it
is powered by a 65 h.p. flat-four Lycom-
ing engine which gives it a top speed
of 100 m.p.h. As it cruises at g5 m.p.h.,
its duration of five hours providu an
operational range of 475 miles.

RN.ZAF. Air Chief

IR COMMODORE ISITT is te be-
come Chief of Air Staff and Air Officer
Commanding the Royal New Zealand
Air Forces, with the temporary rank of
Air Vice-Marshal, and thereby becomes
the first New Zealander to hold the post.
He is to succeed Air Vice-Maishal
R. V. Goddard, who will return to the
Royal Air Force after the term for which
he was seconded to New Zealand has ex-
pired.

Fighter-Dive-Bomber

HE fitting of dive brakes to the
Mustang, so that it can combine
the advantages of dive bombing with the
ability of a fighter to take care of itself,
was recently reported to have been tried
out for the first time in action over
Sicily, apparently with good results.
This variation of the Mustang, known
as the A-36 in the U.S.A.A.F., has four

hydraulically-operated dive brakes, two
below and two above each wing, and its
normal diving speed with them in opera-
tion is reported to be 450 m.p.h.

One
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bomb rack is fitted 1o each wing, and
these can be used for carrying apxiliary
fuel tanks, instead of borrﬁ) when long
fighter range is required.

The A-36 has the Allison engine and
mounts four o.5in. machine guns, two
synchronised to fire through the airscrew
disc and two in the wings. Its dive-
bombing equipment is said to add less
than zo0 Ib. to the normal gross weight.
Mustangs are also reported now 1o be
carrying 2o mm. cannon.

Parachute Record
A 20,000 ft. delayed parachute drop,

which is beheved to constitute a
world’s record, has been made inadver-
tently by a young R.A.F. pilot, Francis
Brown, of Canterbury, New Zealand.
Whilst flying through a monsoon storm
to the Burma front, he was thrown
against the controls and either fell out, )
or baled out instinctively. F’

On regaining consciousness he found 1
had fallen 20,000 ft. with unopened para-
chute and was then about 3,000 ft. up
He pulled the ripcord of his parachute
and landed safely on a small island
where the wvillagers after giving him
refreshment took him to hospital.

It was discovered that Brown's chief
injury was burst bloodvessels behind the
E'-_\,'E:S.

Fruitful

EACHES ticketed at several shillings
apiece in some shops are being abso
lutely given away compared with the
prices fetched by other fruit during a
Wings for Victory week held recently at
an AF.U. in the West Midlands.

Four bapanas raised (620 and foi .«
lemons went for £500.

Other luxuries auctioned in the
officers” mess during a dance included a
bottle of whiskey, which fetched f500.
and a tame goose, which added no less
than /785 to national savings.

Altogether this A.F.U. raised a total
of {6,569 during the week. Good show !

More Power to 'Em!

SOME impressive figures about the Air
Training Plan were disclosed by Air
Minister Power in his annual report on
the R.C.A.F. belore the Cdanadian House
of Commons at Ottawa.

Using more than 10,000 aircraft, it
flies an average of 2,006,626 miles per
day and costs d.|ll2)l.il $40.000,000 per
month. The number of schools has in-
creased from the 74 originally planned to
154, and well over 50,000 aircrews of all
nationalities have been passed out, the
monthly oujpit rate being still on the
increase.

Mr #POwer also mentioned that there
dl’ﬁﬂﬂk me 40,000 R.C.A.F. personnel serv-
iffg outside Canada, and that for every
Canadian serving in more than thirty
R.C.A.F. squadrons there are eleve::
serving with the R.AF.

Incidentally, he confirmed that th{:
proposal to change the name -of the
** British Commonwealth oint  Air
Training Plan ' to that of. ' Combined
Training ~ Organisation’ has  been
dropped.
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ven géShed by flak -

is de Havilland
i)elier went on
g and brought
a Mosquito IV safely
_back from the Jena
on May 27th.

veeflak in bright red s
...... unhealthlily close....:.
cut tall bullding.......re
bombs, at point-blank range........
sheet of Tlame hundred feet high
coan.yanked stick back to climb
over target....peri prop. received
direct hit.....a violent explosion

eoebhiings Were hot......seemed a
miracle the aireraft «could keep
in the air......treacer shells......
ging and twisting for |dear
& vitrating considerably
...... clear of balloons and target
able to survey damage...... fairing
plerced’ close to radiator and
tank,.......h¢les in fuselage........
inter-com packed up....fortunately

It did not have to

tenps. reéemained constant........ be fﬁ‘al‘]'lel’ed.
vibrations got no worse....decided
negd not festher........ on Treturn

Journey two more defended areas
. viclent evasive action full
throttle fine pitch..... . arrived
at bage..i... aircraft behaved meg-
nificently...... large hole through
middle port engine bearer but
vital parts sound.....repairs will
take a lew days.” :

JE HAVILLAND IRgOPELLERS




SECOMD PRINTING: Send 10¢ for
your copy of this fascinating 96
page histary of aviation By Assen Jor
doneff, author of "Your Wings™, with
itlustrations of current ighting types
Airplone Division, Dept. M, Curtiss
Wright Corporation, Buffale, N. Y
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A new Curtiss warplane wears the Army
colors—an attack bomber, the A-25—
whose speed and deetructive power
will count decisively in- assuring final

victory. Builder of the first airplanes

\ THE ARMY DIVES IN /

ever designed specifically for dive
bombing tactics, Curtiss-Wright i%
proud that the Army Air Forces have:
chosen this weapon which adapts these

tactics to Army offensive operations,

CURTES S<WRIGHT

AIRPLANE DIVISION

1927 =U.5. Army—A-3—An at-

tack type powered by a Curtiss

fically for ground strafing and
low altitude bombing.

D-12 Engine. Designed speci-

1932+ U.5. Army—A-8 —An
early low-wing monoplane type
powered by a Curtiss Conquerer
engine. Increased speed and
heavy bomb capacity were im-
proved characteristics.

1934 «U. S, Army—A-12—A
Wright Cyclone furnished
added power. Slots and flaps
permitted low altitude maneu-
vers at slow speed. Machine
guns in wheel fairiogs aimed
downward.

1937 +U.S5. Army—A-18—First
twin-engined airplane (two
Wright Cyclones) designed as
attack-bomber. Bombs were car-
ried internally. The nose housed
four machine guuns or a fast
bring cannon.




Future

F. G. Miles Suggests
£20 Million Airport on
the Thames

AST experience has shown that, in aviation, however
P large one builds, however one tries to anticipate
future requirements, that which seemed lavish yester-
day becomes inadegnate to-morrow. Mr. F. G. Miles,
chairman of Phillips and Powis, Ltd., was doubtless very
. sensible of this fact when he began to think of the sort of
‘..airpurt which London will want after the war. Taking
as his basis the sort of aircraft that can be foreseen for
the next ten or fifteen years, he began with the assumption
that runways some 2%-3 miles long will be required. In
view of the still unsettled question as to whether land-
planes or flying boats, or both, will be used Yor long-
distance air routes in the years to come, he included in
his scheme an artificial lagoon large emough to serve for
the taking off and alighting of any flying béat that can
be foreseen at. present,

Site on the Thames

Gradually the general scheme was evolved, and Mr. Guy
Morgan, of Guy Morgan and Partners, architects and
engineers, undertook the detail design. Not because the
particular site is the only possible one, but because there
is a certain air of unreality about a scheme based upon

Pgeneralities, the layout was based upon a part of the
Kentish coast, opposite Canvey Island, and lying roughly
between Cliffe and Allhallows, the flat nature of which
lends itself admirably to the project. It should be made

Model of the suggested airport. As seen here north is at the top. The main

runway runs from south-east to north-west.
also the major axis of the elliptical lagoon.

It is about 2} miles long, as is

FLIGHT 115

“

The main airport buildings are located between the airfield
and the lagoon. Rail and road connections link with existing
facilities in the district,

clear that no authorities have been approached and no
attempt made to ascertain the actual value of the land in
question. This, however, is not expected to be excessively
high in view of the nature of the land.

Our photographs show a scale model of the suggested
airport. The longest runway (2} miles) lies in the direction
of the prevailing winds, running from south-west to north-
east. The main airport buildings are situated between the
airfield and the artificial lagoon. This arrangement would
have the advantage of single control, economy of struc-
ture and rapid transport. On the banks of the lagoon are
hangars into which the flying boats could be towed for
loading and unloading, and the landplanes would have
their corresponding hangars on the edge of the airfield.

The three main transport services—air, rail and road—
have been catered for in the main buildings. They are
on three levels, vertically superimposed. This arrange-
ment reduces the lateral movement of passengers and
freight to about 100 yards. Confusion between passenger
and road traffic is eliminated by an elevated road level
which serves the passenger terminal above the railway
station. Car and road transport parking is provided under
cover between the road and rail levels. Ramped
approaches lead ‘'direct from the main
perimeter.

Existing road and rail services in the
locality would form links with London,
which could be reached in about half an
hour by fast train. Near the site is an exist-
ing cement works which would reduce trans-
port during the construction of runways and
buildings. The layout has been so planned
that construction could, if deemed necessary
in the interests-of caution, be done in stages.
This applies not only to the airfield but to
the lagoon. If it were deemed doubtful that
the latter would be necessary, use could
be made to begin with of a tidal basin, the
actual take-offs and landings being on the
estuary itself,

It is estimated that the cost of the com-
plete scheme would be in the neighbour-
hood of £zo million. In these days of war
expenditure that represents roughly the cost
of the war for a day! But even on a peace-
time basis, Mr. Miles points out that up
to the beginning of the war we had spent
about /f15 million on commercial aviation.
If the lagoon were omitted, the cost would
be reduced by something like /4 million.

It is estimated that the airport would
handle eight million passengers a year, plus
a large volume of freight.

n
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il Aeration/and Frothing

A Resumé of Their

ERATION has been present.i
A engines ever since aircraft-e
Very little attention was, 1® o
phenomenon, principally because the deg-me of aeration
present was insufficient to cause any alarm or seriously to
affect the functioning of the lubrication system.

In the modern aircraft engine, however, of larger size and
power, which has to operate at much higher altitudes than
its predecessor, the effect of oil aeration is much more pro-
nounced. Loss of engine oil-pressure due to the engine oil
pump having to pump froth instead of pure oil, the burst-
ing of oil tanks due to excessive pressures being generated
by the aerated oil m the tank, have not been infrequent
occurrences in the past.

Numerous other examples, such as the surging of hydraulic
airscrews and the erratic operation of other accessories
which depend on the engine lubrica-

40

: Prevention Rather Than Cure
Mech.E., A.F.R.Ae.S.

to prevent icing. Scavenge back-pressures up to 60 lb. [sq.
in. are frequently encountered, particularly when starting

- up from cold.

When the oil reaches the oil tank and the back-pressure
is réleased, the air which has been forced into solution with
the oil immediately begins to come out of solution and
form a very stable froth; a simple analogy to this is the
soda-water syphon.

This froth may cause considerable pressure to be built
up in the oil tank due to its high resistance to flow through
the vent pipe, and is also sufficiently stable to pass mto
the feed-line and pass into the engine pressure-pump ;
reduces the volumetric efficiency of the pump, and if
pump has insufficient reserve capacity a fall in engine oil-

tion system, could be cited as examples
of what very often happens when the
lubrication system becomes badly

aerated. . Having mentioned the
effects of oil frothing and aeration we

sq.in
i

will now investigate the soturée of its
formation.

e]

“line.

created will vary with the viscosity of
rapid collapse of the froth to prevent
Froth in the Feed Line

Excess Scavenge
First, in all dry-sump engines it is

g

As may be expected, the rate of collapse of the froth
the oil, and experience has shown!
over in the oil tank cause a sufficiently

// excessive pressures being built up in
passage of froth into the
/ The latter condition is aggravated

pressure will result.
that temperatures of 70 deg. C. and?{
/ the oil tank, but do not prevent the
further by the use of partial circu-

essential that the scavenge pump must
be of larger capacity than the engine

lators, or ‘" hot pots,” in the engine

pressure pump. In actual practice
the capacity of the scavenge pump or
pumps will vary approximately from

/

[
(=]

oil-tank. The object of these devices
is to obtain more rapid warming up
of the oil when starting from cold, by

30 per cent. to 100 per cent. greater /

than the capacity of the engine pres-

SCAVENGE %.«cu PRESSURE |bs/sq.in.

reducing the amount of oil in circula-
tion. Consequently, in an installation

sure pump according to the type of
engine, i.e., radial or in-line. Further-
more, since the engine pump delivery
is controlled by a pressure relief valve,
the engine pressure pump is - not
always called upon to give its full
capacity, which means that the excess
capacity of the scavenge pump is
relatively increased, as a result of which the scavenge
pump may at times be pumping at least 6o per cent. of
air and ‘blow-by gas from the engine,

In most engines the oil that drains into the engine sump
is free from aeration, the exceptions being engines fitted
with additional internal scavenge pumps which are arranged
tg discharge into the engine sump. These latter pumps,
however, usually only handle a small proportion of the
main engine oil circulation, and, as will be seen later, since
these pumps also operate at a low back-pressure, the degree
of aeration caused by them is usually insufficient to worry
about.

The main engine scavenge pump picks up oil and air
from the engine sump and delivers a mixture having three

distinct phases:—

- (a) Oil containing air in solution.
(b) Air-oil frotu in which the air is in a fine state of sub-
division
{c) Comparatively large air bubbles.

Phase (a) is termed ‘‘aerated oil’’ and is responsible
for at least 8o per cent. of the subsequent froth.

It will be seen from the graph on this page that the
amount of air taken into solution is a function of the back-
pressure on the scavenge-pump. On British and American
installations it is usual to fit oil coolers in the scavenge
return line, and in some instances th2 scavenged oil is
passed through the carburettor jacket and throttles in order

o S 0

.

% FROTH IN SCAVENGED OIL
(By Volume)

The amount of oil taken into solution
is a function of the back-pressure on
the scavenge-pump.

2 30

i il-tank i Q -
g having an oil-tank capacity of 3 o

gallons the actual amount of oil in
circulation will only be approximately
three gallons. "On the other hand,
the engine oil circulation may be as
high as - 1,000 gallons/hour, which
means that the oil in the '“hot pot,”’
or partial. circulator, is being circu-
lated through the ‘engine at the rate over five
times per minute. It will be seen, therefore, that the
time interval during which the air can be separated from
the oil is very small, and for this reason, together with the
fact that the froth concerned is of a very stable character,
most types of air/oil separators fitted into the oil-tank are
unsuccessful. = Furthermore, any form of mechanical
separators cannot be successfully applied to the oil between
the scavenge-pump and the oil-coolers, since the air in
solution would be unaffected.

From the above résumé it will be seen, therefore, that
wherever aeration and oil frothing is experien: the policy
to be adopted should be “ Prevention ra.yg’tian Cure.”’
To do this one of two requirements is necessary.

(a) To remove all the back-pressure on the scavenge pump,
and’ thus keep the amount of air which may go into
solution with the oil down to a minimum value which
will be insufficient to cause any defects in the installa-
tion.

(b) To prevent any air ever reaching the scavenge-pump,
and thus irrespective of back pressure no aerated ml can
be formed.

System ({a) is used on many German installations and is
achieved by having the oil coolers in the oil feed-line instead
of in the scavenge system. By this arrangement the
scavenged oil is discharged directly back into the oil-tank
at low back-pressure through a compa.ratively/]ar@_

.
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OIL AERATION AND FROTHING

diameter pipe. A circulating pump is then used to force
the oil from the oil-tank through the oil-coolers into the
main engine pressure-pump. As will be noticed, this
system requires the use of an additional pump and drive,
and for this reason is knowsn as the ‘‘ three-pump system.”’
Two further advantages claimed of this system are: —

(i) The efficiency of the coolers is increased since the quan-
tity of oil going through them is controlled by the
capacity of the circulating pump and not by the engine
oil circulation. :

{ii). Due to the engine pressure-pump being pressure fed by
the circulating pump, the volumetric efficiency of the
main engine pressure-pump is improved upon, particu-
larly at high altitudes.

Item (b). This method of preventing air ever reaching
the scavenge system is achieved by means of maintaining
the scavenge-pump inlet ‘‘drowned’ at all conditions.
There ate several ways of achieving this, but they all more

FLIGHT sy

or less comprise a by-pass valve in the scavenge oil return
pipe, and when the level of oil in the engine sump falls
below a predetermined level the by-pass valve opens to
return a proportion of the scavenged oil back into the

engine sump to regain tbe oil level required. - For this

reason this method is known as ‘‘the constant-level oil

sump.’’ It is not possible here to go into details of the
various methods of achieving this, but this system is a
complete preventative of ary aeration occurring in the oil
system, regardless of the back-pressure,
. In the past the trend has been for the engine malkers to
leave the design and layout of the oil system in hands
of the aircraft constmctprs,_;md the writer wishes to stress
that the only answer to lubricating-bil aeration problems lies
in a major design changg in the 'engine scavenge system,
which must be developed as part of the engine and is the
engine maker’s responsibility.

Considerable efforts in this direction have been made ol
late by the various engine manufacturers concerned, par-

“ticularly the Bristol Aeroplane Co., who have carried out

exhaustive investigations into the various aspects of the
problem. P

MODESTY OVERDONE

) . Bristol’s “Bunny” Butler -

has succeeded in dodging the light of publicity. The

result has been that, although ‘‘ Bunny’’ Butler, as he
is affectionately called, has been a well-known and greatly
respected figure ine the British aircraft industry during all that
time, the world at large, one may say, did not know him.

We on Flight first met him in 1918, when he was chief
designer to the Cosmoes Engineering Co., formed that year to
manufacture the Cosmos Mercury 14-cyl. double-row radial air-
cooled engine. Mr. Batler never wowuld consent to having his
name_made prominent. A casual mention now and then was
all that could be achieved, and even that had to be done almost

l \OR something like twenty-five years Mr. L. F. G. Butler

by stealth.  We feel that it is highest time that credit long °
overdue should be given publicly to the man to whom Bristol

aircraft engines owe so much.

ae Mr, L, F. G. Butler served his apprenticeship with Brazil
W cakier, of Bristol, where, with Mr. A. H. R. Fedden (now
Sir Roy Fedden), he took part in the design of the first Straker
Squire cars.  After a brief period with the Rolls-Royce com-
pany he returned to Brazil Straker as chief draughtsman. His
first design was the Mercury engine, mentioned above, and
when the Cosmos Engineering Co. was formed in 1918 Mr.
Butler became chief designer. At that time Mr. Fedden, as
. he then was, was technical direcior.

In 1018 it became necessary to submit to the Air Ministry
a.da;'?n for a nine-cylinder radial air-cooled engine. By work-
ing the night Mr. Butler had a drawing ready the
next-day, This drawing is dated " April 16th, 1918,” and
still hangs in Mr, Butler's office. The engine later became
famous as the Jupiter. :

" One or two Jupiters were built by the Cosmos Engineering

- Fedden and Butler, were taken

Brought Out of Hiding

Co., but in 1920 the firm went
into liquidation, and the designs
and staff, including, of course;

over by the Bristol Aeroplane
Co., Ltd., who formed a special
aircraft engine department.

Perhaps the most exciting
moment in his career was when,
at 3 o'clock in the morning,
Mr: Butler was present to see
the Jupiter complete- its first
s50-hour type test. Present also
was Mr. Rowbotham, now
Bristol engine director, who at
that time was A.L.D. inspector
in charge.

As chief designer (Sir Roy
Fedden was ‘chief engineer) of
the Bristol engine division, Mr.
Butler-has been responsible for
such famous types as the
Jupiter, Lucifer, Pegasus,
Mercury, Taurus, and Hercules engines.

Mr. Butler remained as chief designer of Bristol aircraft
engines until 1941, when he was appointed technical advisor,
A serious illness some time ago has now, we are glad to say,
been completely overcome, and Mr. Butler has been restored
to normal health. It is to be hoped that his great ability and
wide experience may be available to the aircraft industry for
many years to come. -

Mr. L. F. G. Butler

it ' W.A.AF. PAINTS R.AF.

JCW. ELVA BLACKER, who has exhibited at the Royal

Academy, the Paris Salon, and the Scottish Academy, is
serving as a transport driver in the W.AA F. at a Fighter
Command station in South-East England, and in her spare time
has been painting aits of famous pilots for the W.A.AF.
Art and di Exhibition, which opened last Saturday
at the National Portrait Gallery, London, and will remain open
until August 31st.

Among her subjects are Wing Cdr. Deere, D.5.0., D.F.C,,
and Bar, who has destroyed nineteen enemy aircraft, and
Sgn. Ldr, Charles, D.F.C., who shared in the destruction of
Biggin Hill's 1,000th German aircraft, which was announced a
short tame ago. ; =

Before the war A/CW, Blacker had an art and photographic
studio in her mative town of Sutton, Surrey, where she
specialised in miniature portraits. Three of these were accepted
one year by the Royal Acadeﬁag. Her subjects have included
Mr, George Bernard Shaw and Miss Nancy Price, the well-

known actress. Miss Price, incidentally, opened an exhibition
for her in Bond Street in 1938. =

In A/CW. Blacker's room at the station are hung dozens of
portraits—in charcoal and in oils—of famous pilots who have
sat for her since she joined the W.A.AF. a year ago.

‘“Being in the Service has gia me “ideal opportunities,”’
she said. ‘*The pilots -are ‘sitters. They are con-
siderate, and they are amusing enitics, too."

Entries for this exhibition have been received from W.A A F,
sections all over the United Kingdom. Among the exhibits
are oil and water-colour paintings, charcoal drawings, ta v
work, intricate embroidery of onginal design, exquisite needle-
work, pewter, jewellery, and professional-looking toys.

Mangenf thc;-1 officers and ag:rwomen have worked under diffi-
culty to complete their entries. They have snatched moments
of their spare time to carry out delicate work, and have used
a lot of ingenuity to obtain materials—often from discarded or
otherwise useless scraps.
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The Wright Brothers
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An Authorised Biography at Last

HOSE interested in the birth of flight have been

waiting, ever since the Wrights came to France and

demonstrated that the aeroplane was no longer a
myth-but had actually arrived and must be reckoned with
in the history of mankind, for an authentic account of
their early struggles. It has appeared at last.®

Kelly, the author of the biography, was a newspaper
reporter on the Dayton Jouwrnal, who was fortunate in
living at Xenia, near Dayton, Ohio, when the Wrights
were flying in 1905, but he was unfortunate in not recog-
nising that the Wrights’ flying only eleven miles away was
a matter which merited investigation.

One interesting chapter in the biography brings out
clearly that although the Wrights were making flights up
to 38 minutes at Huffman’s Pasture, located between
Dayton and Xenia, the inhabitants of the district did not
consider these flights of any particular importance in
view of the fact that Santos Dumont was flying his dirigible
in Paris for equally long periods before millions of people.

Many attempts have been made during that 4o years:
period to secure permission from Mr. Orville Wright %o
set down in an authorised biography the various (af:' :
through which the birth of the aeroplane passed,
these attempts to write an accredited history hav

history himself.
It is fortunate that Kelly has at last secur
sion and the assistance of Mr. Wright to dig

the particulars and records to make a most link
biography of the brothers and their work. Thq re
been the publication of this book, which will enable
generations to go to this authoritative source for particulars
of what happened during the evolution of the aergplane. _.
The mosf;imemsting feature in the book, th
be appreciated largely in Europe, is the atcount of how
the Wrights, in their very open manner, described their
invention to Chanute. Chanute, in his desire to further
aeronautical progress, went to his native France and gave
an address on the Wrights' gliding experiments of 1901
and 1902. By January, 1904, no fewer than six gliders of

*The Wright Brothers: A Biography, Authorised by Orville Wright, by Fred C.
Kelly, (430 pages, Harcourt Brace & Co., New York. $3.50).

ROTOL TAKES TO THE WATER
First V.P. Marine Propeller
F

view of the tremendous progress made in recent years in

the development ol variable-pitch airscrews it is scarcely
surprising that at long last the possibilities of the application
of the v.p. principle to marine screws should have occurred to
the Navy and to other seafaring folk. @ When the demand
arose, the Rotol firm was ready to tackle the new problems
arising out of the very different working conditions, and in a
very short time, as such progress is measured, the wvariable-
pitch marine screw has been made a reality.

For a vessel operating during most of its journey at one par-
ticular speed, the advantage of the v.p. screw is probably not
great, but where traffic is largely uonidirectional, so that on
one trip the vessel is loaded and on the other it is in ballast,
considerable advantages may be expected. For certain operat-
ing conditions, when a wvessel has to steam for considerable
periods at reduced speed while at others it runs at full speed,
the v.p. screw again scores on fuel economy and the ability to
rl%the engine always at its most favourable speed.

considerable saving in weight, cost and,complication
should also attend the use of v.p. screws, since reversing gear
or a separate reversing engine can be done away with. On
twin-screw wvessels the extra manceuvrability might almost
eliminate the need for tugs. :

The Rotol v.p. marine screws can be operated electrically or
hydraulically.

the Wright 1902 type were being built in France as a
result of the data furnished by Chanute.

This gave Voisin his start towards becoming a famous
aircraft manufacturer. It was on the Voisin machine
that the French industry commenced and resulted in
Santos Dumont flying the first power machine to be flown
in Europe in October, 1go6. Later Captain Ferber made
clear in the Aerophile that whatever was accomplished in
French aviation at that date was all a direct outgrowth
of information about what the Wrights had accomplished
in America,

Kelly goes on tg#flegfibe how French efforts gt"aviation
grew until the tifne gFfen Wilbur Wright brought his air-
craft to Le Mans igf1408 and demonstrated to the French
nation, and the vjfitors who came from England and from
all Europe to LegfMans, that flying had, indeed, arrived.

Wilbur“Wright~when he flew at Le Mans in 1908, had
no-difficulty i ing all the copyists who were making
short flightgfbased dn such particulars as were obtained §
from timegd titge il:f the interval between the news of the

atccesses and the demonstrations by Wilbur
n 19o8.
sraphy describes the Wrights' experiences in the
Suits in America, Germany and France, i_pf’illl of
udgment/was given for the Wrights as the pioneers
ing.
nates his interesting story with a reference
e efiopfs made to set up the late Secretary Langley,
ithsonian, as the builder of the first machine
f flight, and mentions the lecture delivered by
Brewer before the Royal Aeronautical Society in
r, 1921, which exposed the fraudulent nature of
¢ Hammondspert Tests.

Kelly is careful to absolve Langley from making any such
claims, and he gives tull credit to Dr. Abbot, the present
Secretary of the Smithsonian Institution, for his courageous
recantation of the claims made by the Smithsonian. He =
emphasises hig'regret that statements were repeatedly made
by officers of the Institution that the Langley machine was
flown in 1914 without mentioning the fundamental changes
which had been made to the machine at Hammondsport
for the purpose of the later tests. G. B.

A Rotol variable-pitch, fully feathering and reversible-pitch
marine propeller for any engine of approximately 1,000 h.p.
Development of other sizes is in hand.




Tie first airship built for the Nawy, launched
at Barrow-in-Furness, May 22nd, 1911

WHEN WE WERE YOUNG

Nineteen hundred and eleven saw also the launching of Cellon; but that was not
a matter of public interest.  Yet though it could not be foreseen at the time, it was
a matter of national interest, for Cellon is playing no small part in the country’s war
effort. The industrial progress of the past thirty-two years is reflected accurately in
the development of Cellon.

CELLON LTD., KINGSTON-ON-THAMES. TELEPHONE : KINGSTON 1234 (5 lines).

Sole Licensees in Canada: THORP-HAMEROCK LTD. 2720 St. Parrick’s Streetr, Montreal,
Sole Licensees for Australia and New Zealand: CELLON CORPORATION PTY. LTD., Sydney
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Fifty-ninth of the Latest Recognition Series

Aireraft Types and

MESSERSCHMITT Me108s TAIFUN

its trickiest stage when outline and markings appear

to contradict each - other, and captured enemy
machines with R.A.F. roundels flown in this country or
behind Allied lines in ‘an overseas theatre of war, though
by no means a CoOmmon sight, are seen often enough to
make many a spotter's heart miss a beat.

It is, perhaps, not generally known that a number of
Measerschmitt Me 108B fotr-seater communication aircraft
were in service with the RIACF. in Great Britain during
the eailier stages of the war, on . general communication
duties, and we understand that at least one of these is
still in use. Possibly there are several still flying.

4 I VHE science of aircraft recognition probably reaches

Their superficial resemblance to Me 109 fighters has, no

doubt, caused more than one roof-top alarm button to be
hastily pressed before the reassuring R.A.F. markings were
noticed.

The wings and tail unit of the Taifun, which in the

. wings,

R.A.F. is known as the Aldon, are almost identical with
those of the fighter, the difference lying in the fuselage
and engine. The former is, naturally, very much wider,
since it provides a four-seater cabin, while the engine is
an Argus eight-cylinder inverted V type air-cooled engine
of 270 h.p., which gives it a top speed of 196 m.p.h. and
a cruising speed of 187 m.p.h. The Aldon, in fact, was
probably the fastest aircraft ofsits class ever used on general
communications duties.

The Me 108 series began as long ago as 1936, and was,
in fact, the natural ancestor of the Meog fighter type.
All-metal construction is employed in both fuselage and
light  alloy - stressed-skin covering being used
throughout except for fabric-covered control surfaces.
Plain slotted trailing-edge flaps and Handley-Page slots
to the leading-edge are fitted. The wings fold for easy
stowage and the undercarriage retracts outwards and back-
wards.

SHELVING
TIPS {

INVERTED -
RECTANGULAR IMN-LINE 1
TAILPLANE ENGINE Pz .
|
HICH
FILLET STRUT BRACED
TAILPLAME
TAPER SECTION
FUSELAGE “ — /
T T T s S THICK
FROM ROOTS WING ROOTS
UNDERCARRIACE
RETRACT
OUTWARDS N MODBERATE DIMENSIONS
TAPER Span .. 3 34ft. Sin.
Length .. “ 27ft. Zin. :
Height .. .. 7ft. 6}in. ﬁpl!‘l')
Wing area .. 172.16 sq. ft. e
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'heir Characteristies

BUCKER Bii181 BESTMANN

T ———

RS= A

INVERTED
IN-LIME ~_+
ENCINE

HICH

ASPECT-RATIO STRAICHT

TAPER

UNDERCARRIAGE

DIHEDRAL

LARCE
AND
ANCULAR

FIXED

L

FROM RQOTS \ WIDE
SLAB-SIDED
' DIMENSIONS
Span 34ft. 9in.
Length .. 25ft. Sin
Height .. . éft. Sin.
Wing area .. 1453 sq. ft.
ez

Taifun (except that it has a fixed undercarriage),
the Biicker Bii 181 Bestmann is widely used at the
fiying training centres of the Luftwaffe, and considerable
numbers of this type are believed to be in service; it can,
in fact, be described as the German parallel to our own
ubiquitous “* Maggie.”’ :
Students of recognition may, perhaps, say that there is
little need for them to make themselves familiar with a
German trainer, but the Bestmann is also used as a light
two-seater communications type, and the day may not
now be far ahead when those in the Services will once
more be fighting on Continental soil—even on German soil
—and the declining strength of the Luflwaffe may well
result in types not intended for ‘‘front line'’ service
being necessarily used for duties which will bring them
into contact with the Allied forces.

‘ Y ERY similar in size and general appearance to the

Powered by a Hirth four-cylinder inverted, in-line, -air-
cooled engine developing 85 h.p. at 2,360 r.p.m. and 105
h.p. at 2,530 r.p.m. for take-off, the Bestman has a top
speed of 133 m.p.h., a cruising speed of 120 m.p.h., a
service ceiling of 16,400ft. and a range at operating speed
of 500 miles,

Mixed wood and metal construction is employed, the
fuselage being a fabric-covered structure of welded steel
tube, and the wings of wood also with fabric covering.
The tail unit is a welded tubular structure, fabric covered.
Trailing-edge flaps are fitted, bringing down the landing
speed to 45 m.p.h. E:

It may be useful at some future date to know that not
all Bestmanns are enemy aircraft, for the type is also used
as an elementary trainer by the Swedish Air Force, to
whom it is known as the Sk 25 primary trainer. These are
now being manufactured in Sweden.
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Plywood and Plasties=I1
" Moulded Plywood Construction : Characteristics of Wood Veneer :
Effects of Moisture Content : Glue Spread
By W. NICHOLS, A.R.Ae.S.
(Continued from’page 102, July 22nd, 1943)

JULY 20TH, 1043 119 |

- ?

ORE recent developments have introduced an
entirely new type of plywood, different in appear-
ance and application and manufactured under

widely different methods. This class of manufactured wood
is known as laminated or impregnated wood. Whereas the
orain of the plies in plywood are arranged at go deg. or
45 deg. to each other, in laminated wood the grain of the
successive veneers run parallel to each other, or nearly so.
Laminated wood is usually produced in plank form and
not sheet form as with plywood.

For the structurally important parts of aircraft the British
industry uses plywood of the latter variety, manufactured

, B.S. Specification V3, which calls for plies of birch
*{Eumpean or sweet or yellow) or rock maple. Strength
properties of this material are given in Table 5, compared
with those for a similar plywood prior to the use of modern
synthetic adhesives; the superior characteristics of the
modern material should be noted. .

A further specification, D.T.D.427, covers the ordinary
commercial qualities of plywood made from various timber
for lightly stressed aircraft parts. In addition, there is also
a B.S. Specification V.34 for plywood for use on unstressed
parts, much more elastic in choice of timber.

TABLE 5 —TENSILE STRENGTH OF BIRCH 3-PLY, Ib./sq. in

Material Paraliel to Normal to | 45 to
: Grain @rain Iﬁ'a
Plywood cemented | Ult, tensile stress | 10,000-12,000 | 6,500-7,500 | 4,000,500
with orgamic glues. | Elastic modulus 1.2x10% 0.7 x 10* 0.3%10°
Piwood cemented | Ult. tensile stress | 15,000-16,000 | 8,000-9,000 | 6,000-8,500
P Tego film | Elastic modulus 17x10° | 0.95x10° | 0.5%1
glue, 3 L

Unfortunately, three-ply wood is far from being isotropic.
The pronounced grain structure of the wood precludes this.
From Table V it will be noted that the tensile strength
of three-ply wood at 45 deg. to the grain is less than half
that parallel to the grain. Actually, in the former case
failure always occurs due to shear along the grain. Modern
applications to plywood structures can, to some extent,
overcome this difficulty, and will be referred to later.

A plywood structure, however, distributes the fibre
strength of the wood, greatly reduces swelling and shrinkage
and eliminates to a large extent the possibility of the
material splitting. The durability of such a material is
largely dependent upon the bonding medium. Phenolic
and ‘urea resins have been applied to the veneers as dry
powders, in solution or emulsion, and, more recently, in
“film*" form.

Laminated Compressed Wood
An important factor in obtaining maximum adhesion with

synthetic resins in plywood manufacture is the control of .

the moisture content before hot-pressing. This point is
dealt with under the characteristics of wood veneers.
Developments in the use of cold-curing synthetic resins as
the bonding medium are also taking place:

After plywood, the next step in improving natural wood
was to minimise the effect of the grain structure on its
strength properties. The compressive strength of most
woods is approximately half the tensile strength, a charac-
teristic which is due to instability of the grain fibres under
compressive loads, ,Consequently, it was conceived that if
the pores and cells ) the wood could be filled with a sub-

™
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stance having a good compressive strength/weight ratio,
some degree of unitormity in strength might result. One
of the many types of synthetic resins available was chosen,
and much of this early research work was conducted in
Germany. Impregnation of solid timber was not a success,
due to the difficulty of inducing the resin to penetrate
into the fimber more than a few hundredths of an inch
below the surface. The idea was then conceived of im-
pregnating thin veneers with resin. These experiments -
eventually led to the production of laminated compressed
wood, which in this country 1s manufactured to Specification
D.T.D.370, birch veneer being the only timber allowed.

In Table 6 representative strength characteristics of
natural birch wood, cresol synthetic resin and laminated
birch wood compressed and impregnated are compared.
It will be noticed that the natural wood has a high ratio
of tensile to compressive strength, and that the cresol syn-
thetic resin has nearly the same ratio inverted. The effect
when combining the two materials is therefore to produce
a third, having compressive and tensile strengths sub-
stantially equal to unity.

By thoroughly impregnating seasoned wood veneers with

‘phenol-formaldehyde resin, drying and hot pressing to-

gether, the material produced results in both the wood and

‘the resin losing their separate identities, and the result is

a new product of interesting properties.

After preliminary seasoning, the wood veneers are pro-
cessed under heat in a press to remove ‘' free ' water. A
batch of dried veneers are then loaded into metal cages and
placed within an impregnating vessel. The vessel is next
evacuated in order to complete the removal of any free
moisture left in the wood. An alcohot solution of phenolic
resin is added and pressure applied to the vessel. After
thorough impregnation, the veneers are removed and sub-
mitted to action of heat and vacuum in another vessel in
order to remove the alcohol.

Balanced Properties Due to Resin Used

Hot pressing is carried out in multiple -daylight steam-
heated presses, the required number of veneers being
packed between the platens. Hot-pressing reduces the
thickness by about 30 per cent. or more, and the tem-
perature and pressure used are carefully controlled in order

TABLE 6
Natural Solid Impregnated and Cresol
Properties hm Laminated Syn-
15 per cent. .Em thetic
Moisture Content ) Resin
Specific Gravity ......... 0.70 1.0 12
Densitys({l?.fcu. S 44 62 75
Normal to Grain
Parallel | Normal| Paralle!
to to to Paraltel
@rain | Grain | Grain to to
; Veneers| Veneers
Ult. tensile stress .
(Tb./sq. in.) 21,000 — 22,000 -_ 2,000 | 5,000
Ult. compress stress
{ib./sq. in.) 8,500 1,500 | 21,000 B00D | 7,500 | 22,000
Ult. shear stress
(b.sq. in) | 2,500 | 1,500 [ 4,000 — |20 —
Elasticmodulus E ... | 1.8%10° —_ S %10 — — 10.7x10*
Modulus of rupture
(Ib.L in) | 15,000 — 25,000 == s -—
Impact value (; ) — 115 — 0.5 7.5 o=
Tensile/sp. gr. wee b 3.0%10% — | 2.80%10* _— 3 =
Com, weees | LEL X104 — [230x10* - B gt -
E/sp. gr - | 257 %100 — 3.0x10° - -_— =
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to get uniform and con-
sistent material. The
phenol formaldehyde resin
used has high compressive. -
strength and low tensile =
strength, and therefore =
the impregnated and &
bonded wood has con- ~ ~

TENSION

250001

SHEAR

companied by an increase -
in specific gravity, in- -
fluenced by the percentage
of resin present and the
curing pressure. Increase
in s.g. produced by in-

Em g
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creased pressure raises the 200 500 1000 1500
- ¥ ’

tensile strength at a SPECIFIC  PRESSURE  LBS/SQIN

greater rate than the com- Fig. 3. Laminated com-

pressive strength, whilst
the s.g. increase resulting

pressed wood. Effect of
higher pressures upon ulti-

from higher resin content mate strength.

raises the compressive :

strength at a greater rate than the tensile strength.
By wvariations of the method of manufacture, the
strength characteristics can be varied between wide
limits. The graph in Fig. 3 shows the effect of higher
specific pressures upon ultimate strength, and the curves
in Fig. 4 show the result of varying pressures used upon
original thickness.

Increasing the density also serves to lock the wood '
fibres in the compressed condition, and prevents an elastic

return to the original volume. .

A material produced in a similar manner and incorporat-
ing differential pressure (that is fo say, pressure between
parallel platens of a pile of veneers with a pile thicker
at one end than the other) is used for the manufacture of
wooden airscrew blades which have to withstand high
stresses at the root or hub end ; such stresses taper off along
the blade length to zero at tip.

Moulded Plywood Construction

Examples of wood veneer bonded and impregnated with
synthetic resin in the manufacture of wood airscrew blades
are to be found in the Rotol Jablo wood blade produced
from a series of laminated compressed boards built up of
Canadian birch veneers shown in Fig. 5. The Rotol Wey-

: 5258 bridge wood

s =60 blade uses
“Jicwood "’ ma-
terial; the pro-
perties of which
are given in
Table 7. It is
made from lam-
inated com-
pressed boards
produced from
birch veneers for
the highly
stressed root por-
tion of the blade
and is illustrated
in Fig. 6. A more
recent develop-
ment in this
sphere is the
Hydulignum
wood blade,
which also wuses
compressed
boards produced

// :
/
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Fig. 4. Laminated compressed wood.

Result of varying pressure upon
original thickness.
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_Fig. 6. Rotol Weybridge
airscrew blade. Jicwood
is used for the highly

stressed root portion.
Fig. 5. The Rotol * Jablo "’
wood blade produced from

e,

laminated compressed boards.
TABLE 7.—PHYSICAL PROPERTIES OF COMPRESSED AND
IMPREGNATED “JICWOOD "
- Tensile Com- e

pression | Shear | Modulus | Spec.

%10*Ib. | Gravity
Tons per sq. in. .
Compressed Jicwood ,........ | 213 118 33 43 | 130 ,’

Impregnated Jiewood ...... 9.0 5.5 2.25 2.0 0.0

from Canadian birch veneers. The Hydulignum process
differs from all others in that the planks are compressed
edgewise as well as flatwise. .

These latest developments in manufactured wood with
such a favourable change in strength characteristics
through increase of density are perhaps analogous to the
alloying and heat-treatment of metals to improve their
qualities, and it certainly gives to woodworkers the oppor-
tunity to meet design requirements that were quite beyond
the range of normal woed, -

Even so, this variety of wood is strictly confined to
specific purposes, and does not meet entirely the require-
ments of the aircraft engineer in converting from metal-
stressed skin construction to wood construction up&,ﬁl
similar lines, In this réspect the disadvantages of natura
wood have had to be overcome by somewhat different
methods resulting in the use of wood veneer in the form
of resin bonded and impregnated plywood for moulding the
main component parts of a complete aircraft. This recent
and most important development in aircraft engineering
is dealt with in the following sections of this article, also
data and characteristics relating to various species of wood
veneer and the importance of moisture content control
before finally dealing with some problems of design.

The tendency for a return to wood construction of air-
craft has been made possible, to a great extent, by the
superior qualities and durability of plywood aided by the
versatility of the modern syntheic adhesives which, during
recent years, have become available. '

Earlier sections of this article dealt with the character-
istics and application of such adhesives to wood veneer in
the manufacture of plywood panels and impregnated com-
pressed woods, leading up to the more recent and important
development in the history of aviation: moulded plywood
construction, aided by the plastic element.

Manufacturing Processes

Natural plywood cannot be forced into compound curva-
tures or sharp single curvatures in one direction without
setting up initial stresses: which would make it entirely
unreliable for aircraft purposes.

On the other hand, the recent development of resin-
bonded and impregnated plywood has all the character-
istics of an 1deal aircraft material. Several processes are
already being used successfully for moulding complete air-
craft of the trainer class and. for compgnent parts of much
larger aircraft in the form of wing tips, bomb-bay doors,




** Flight " phote. Hawker Typhoon—The world's most formidable fighter. Powered by a single Napier
Sabre engine and armed with either four 20 mm. cannon or twelve 0.303 machine guns.
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~ the tools”

—REX Rotary Files and Cutters, and MORRISFLEX Flexible
Shaft Equipment, unrivalled for speedy output, increased
efficiency, better production. In a large percentage of factories
throughout the country, MORRISFLEX FLEXIBLE SHAFT
EQUIPMENT is playing a vital part in ensuring these require-
ments. Cutting, filing, grinding and polishing components
of Aluminium, Elektron, Non-ferrous alloys and Ferrous
metals. MORRISFLEX Equipment comprises Overhead sus-
pension, Bench and Floor type
machines, REX Rotary Files and
Cutters, MORREX Rotary Wire
Brushes, MORRISFLEX Rotary
Cutting and Polishing Mops and
Felts, etc. Write us for fullest
information.

On Air Ministry, Admiralty
ond War Office [ists.

B-O-MORRIS LTD.

SHIRLEY * BIRMINGHAM
Telephone : Shirley 1237 Telegrams : Morvisflex, Birmingham,
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floors, seats, tanks and other units. Aero- TONS /SQ.IN
dynamic efficiency, largely dependent upon < s > s 20
.xternal form and finish, is achieved with |t | uLmmaTE TENSKE |
m.'y.rls:te;id1 success with this technique, wtlllziCh un- w | —
doubtedly will be used extensively in the post- oMU
war development of civil aviation!f — - ﬂm}g gs.swe

The manufacturing processes involved have
already been reviewed at intervals in past
issues of Flight, so that only a brief description ¢ g AR, =
need by given here. In moulding aircraft and YOUNGS MODULUS |
component parts in plywood the fundamental - - - =
principle is the use of heat and fluid pressure H“u
applied simultaneously. During the moulding :
process the wood veneers become impregnated == 4 DENSTY W0OD WEREER MATERAL

with synthetic resin, which fluxes under the
application of heat and is forced by pressure
into the wood fibres. The operation is per-
formed with the plywood in contact with a
suitable mould. When, after the curing
period, the resin has set, a plywood unit of the
required shape is obtained.

! In most cases fluid pressure is obtained by means of an
inflated or deflated rubber bag which is used either as the
male or female member of the mould. Pressure supplied by
this means develops in a direction everywhere normal to
the surface of the work, irrespective of curvature. For
certain complex forms veneer sheet is not always practic-
able. In such cases narrow strips are sometimes used, cut
to tapered, trapezoidal or triangular form where necessary
to facilitate the forming of the final shape.

Use of Hdb— and Cold-setting Adhesives

More recently veneers have been impregnated prior to
"laying-on "’ the mould, a practice associated with the
manufacture of laminated plastic materials. In either case
the veneers are bonded by the hot process with a thermo-
setting adhesive. This, it is claimed, gives improved dur-
ability and has greater moisture resistance. In contrast to
this, however, the Langley Aircraft
‘orporation, in the construction of
their twin-engined plywood aircraft
by the Vidal process, selected Vinyl
thermo-plastic resins for the bonding
agents as being the most satisfactory
over the required temperature range
of 40 deg. C. to +160 deg. C. Due
to the fact that thermo-plastic resins
can be reworked it would appear that
their use will facilitate repairs and
more convenient servicing.

In general, the use of hot-setting
adhesives is advocated for panels and
the cold-setting type for the produc-
tion of heavier frames or final assem-
blies.  This is recommended becanse
of the danger of damaging the outer
wood by over-heating when the hot-
setting type is used, the cure time
being proportional to the thickness of
the members. The necessary steam
heat and pressure for moulding the
plywood are pbtained by using auto-
claves, which are relatively easy and
cheap to construct.

In America such autoclaves are
some B8ft. in diameter and up to 35it.
in length. Tt is understood that larger
equipment is in course of construc-
tion, so that limitations of the process
which at present confine its applica-

RESTRAINING
SHELL

2223 06 DENSITY WOOD VENEER MATERIAL
/E===1 FABRIC BASE PHENOLIC LAMINATED MATERIAL
MMM GENERAL PURPOSE PHENOLIC

Fig. 7. Comparison showing the superior ,
characteristics of wood veneers with other
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Fig. 9. Moulded plywood construction.

Fig. 8. Completely enclosed

forms may be moulded by

the internal moulding pro-
cess shown above.

plastic materials.

all the advantages of moulded plastics, and many of the
difficulties which accompany the use of the latter material
disappear. Its superior gqualities in comparison with other
plastic materials are grouped in the chart, Fig. 7. The
weight of plywood is even lower than that of plastics, and
the vibration-damping properties of this material are well
known. The application and future development of this
modern technique to aircraft engineering is indeed promis-
ing, and for that reason will be approached later from the
design point of view.

In this country Merron, Ltd., and Renn’s Shaped Ply,
Ltd., are engaged in this class of work and employ both
the external mould and the internal rubber bag method.
By the internal method it is possible to produce completely
enclosed forms, such as the cylindrical or conical units,
shown in Fig. 8, as the bag is collapsible and can be with-
drawn after releasing internal pressure.

Among the successful processes operating in America are
Duramold, Vidal and the Timm Aero-
mold process. Moulding the support-
ing structure integrally with the ply-
wood skin is a characteristic feature
in certain of these processes, in which
the following are among the advan-
tages claimed: Fire resistance (siifce
the thickness of the plywood skin will
resist the eiffects of heat longer than
a thin light-alloy skin), freedom from
pulsation ; external rivet heads and
overlapping joints, combined with a
superior finish which improves aero-
dynamic efficiency. Typical examples
of the process are illustrated in Fig. g.
It is conceivable that a high-speed air-
craft of this constriietion could. be
quite a good deal faster than a similar
aircraft of metal construction.

From what has been written it will
be noticed that apart from the plastic
element the use of wood veneer pre-
dominates throughout in these latest
applications of wood to aircraft en-
gineering, ‘and it becomes equally
esseéntial to study the characteristics
of such material.

The production of veneer offers
several distinct advantages to the
manufacturer in addition to the en-
gineer. For example, thin planks and
veneers can be seasoned much more

PRESSURE
ADMISSION

tion to complete light aircraft and Top: The inflated bag method, positive rapidly and economically than ordin-
trainer types may be removed. pressure, Bottom : The deflated bag ary timber ; sliced or rotary-cut veneer
The use of moulded plywood offers method, vacuum pressure, - gives greater vield per log, as there
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TABLE 8
- A COMPARISON OF llﬂ)ﬂﬁl‘f WOODS USED IN THE
MANUFACTURE OF PLYWOOD

Species ‘“"'"‘““-'_" | Per cont. Wainut
Gr 1. High Density Woods :
Beechm ...K s,... AT 8.64 116
Birch .62 113
Maple 0.63 115
Group 2. Medium Density Woods : \
Douglas Fir (Cosst Type) ~ 5] o 04 b
1 t T e ¥
n.méu Fir }Hmmhg?'?ype) 0.43 78
African Mahogany, ... AR X 0.45 82
Cuban Mahogany 0.59 107
Mexican H‘mau 045 82
Nicaraguan \ 048 87
Peruvian Mahogany 0.65 100 -
Group 3. Low Density Woods :
5 tka ... e 0.40 73
Spruce—Eastern Red and White 041 V]
TABLE 9
. EQUAL THICKNESS
Group Bendin - Wt
No. | Thickness | wt | guloel | Stiffness | oo dtance | tb.jeu. i
1 1.00 100 100 100 100 44
2 1.00 82 82 B3 76 36
3 L00 [ 66 1] 45 28
EQUAL WEIGHT
1 1.00 © 100 100 100 100 e
2 122 100 122 152 s —
3 1.67 100 164 in 71 —_

Ammrmno&theﬂrmgthofwuodmstm&nmmdmghtbam. All values
in these tables are relative.

is no saw-waste and it can be handled and transported
faster and cheaper. The strength properties of most im-
portance can be emphasised in laminating, and likewise a
combination of several species of wood can be arranged in
one pre-fabricated unit.

The wveneer used in all forms of plywood is generally
sliced off a log revolving in a lathe, and may well be
regarded as a circumferential plank. Due to the fact that
the stem of a tree generally has a taper and is not
accurately circular, the veneers are not cut truly parallel
to grain. The want of parallelism between length of grain
and length of veneer can reduce the strength wherever it
occurs. Recent experiments in riving off veneers that are
exactly parallel to the grain have met with success,
except for the fact that cutting can be wasteful, due to
irregularities in the grain producing a proportion of spoiled
sheets. Veneer produced in this manner is referred to
as ‘‘rotary-cut,”” and is almost exclusively employed in
this country in the mannfacture of plywood. The B.S.

TABLE 10
STRENGTH PROPERTIES AIRCRAFT STRUCTURAL PLYWOOD
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TABLE 11
Grain lengthwise 100" 100
grda cmsswisa 6 - b
m Grain wtarphes lengthwise 82
et Crosswise 17
}: Grain otﬂ.arplias lengthwise 67
& i ,»  CTOSSWise W 2
a) Grain outerplies lengthwise ... ... 60 78
- 5 CTOSBWiSE e 34 a3
- Above values based on material (plywood) in which all are same thicknegs
and same kind of wood. ) et

Specification for plywood also permits veneers to be sliced
or sawn from the log, providing the samples from stock
of the finished plywood can pass the test laid down.

The thickness of veneers may vary from extremely thin
sheets of o.orin. thick, but with most species of timber it
is difficult to obtain rotary-cut veneers of less than o.05in.
thick.

Very little information is available to the designer on
the characteristics of the numerous species of wood veneers,
As a result the American Walnut Manufacturers’ Associa-

tion recently prepared and distributed a compilation a2 %
analysis of important data on each of the woods in corf

siderable use, Abstracts from this publication are of pa
ticular interest. The species of timber are divided into
three groups: high, medium and low-density, and the
characteristics are compared as a percentage of those for
walnut,

In Table 8 a comparison of the important woods used
in plywood construction has been tabulated. A com-
parison of the strength of wood on a thickness and weight
,basis for the three groups are given in Table 9. Table 10
‘gives a comparison of strength properties of three-ply
panels, the data having been based upon plywood tests
in which all plies were of the same species. It is stated
that as a number of plies per panel are increased there
is little change in the strength relationship between species,

The data in Table 11 are especially interesting, and
show the effect of the run of the grain of the outer plies

on bending strength and stifiness. These values are basdg

on plywood in which all plies are of the same thickness
and same species. The values quoted in these tables should
receive consideration in the -design of components, par-
ticularly where the properties of stifiness and shock res1st—
ance are important.

Tangential and Radial Shrinkage

It should be noted that the less dense, Group 3, woods
are far more stiff on a weight basis, but they. have a
much lower rating in shock resistance compared with other
woods. By a well-thought-out combination of the several
woods upon this basis, the best and most consistent results
may be obtained.

Before dealmg with that most mlportani
aspect, moisiure content, some observations

Celumn Mod. of Elasticity | Temsion Parallel 1“" - on the shrinkage of wood are worth atten-
8ecies Namo Spec. Grav. m i wg:' &imflﬂ ::z- _ tion. - All woods shrink more tangentially
Plies : parallel to the growth rings than radially
“Gronp 11, Medium Percent| T . Percmt| W Peromt| b Perost {perpendicular to ‘the “growth rings). > An
Density W‘ﬁ: : s w;t&;:t ﬁ Ga?.” w%m ¢ ;2,0 wmm ,-,%.i.,. w?’i:“ = ideal wood for aircraft purposes would be

ut ... H 1. 3
Doumgmla Ligpgaabal B R 0840 7 5% ss &ﬁ - -y one in which a lqw percentage was combined
African Mahogany...| 0.52 88 8,070 64 1,260 © T2 5,370 6 |Nodata With a low ratio between the amount of
True™ Mahogany...| 0.48 82 .1 6500 67 | 1,200 72 | 6300 77 |Nodata  ghrinkage in either direction. The optimum
Group L. High : ratio would be 1.0 indicating that the wood

. Densi 5 - X . . . M M
Yo Loer “ns | 100 121 | 2150 “aes 13,000 157 | 192 shrinks an equal amount in both directions,

Birch we | 087 124 | 16,000 126 | 2260 130 | 13210 160 | 130 a condition never found in any species.
Maple e Vaad DB - 116 15,600 123 2,110 121 10,190 123 148 In the Eubsequent issue the questlon of
Group 1L wég' radial and tangential shrinkage is continued.
o o Noso" s | ssto | wse | Ta0 e |- 6 Moisture content, its effect upon the
Spruce 042 71 7,710 61 1,370 79 5,030 68 | 100 modulus of-elasticity and the effect of grain
angle upon this latter property is also dealt
A-Compariadn of properties of three-ply panels (Data based on tests of plywood, il with prior to finally concluding with some

being P Ao mihir of g panel change i -
ﬁgth tel(:;aeo:sh:p sp‘é‘é.‘;‘s o S L S fundamental design data.

-
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Life depends on
a silken thread

THE CATERPILLAR CLUB
Membership for Life

- The Caterpillar Club was founded in 1920. There is only one

qualification for membership : it is reserved exclusively to those
who have saved their lives with Irvin Air Chutes.

The only class of membership is life, and the sole privilege, its
continued enjoyment.

Prior to the present war, the number of enrolled members exceeded
two thousand but it is believed that many -who are qualified have
not reported their eligibility.

Already, many of the personnel of the flying services engaged in
the war have successfully used their Irvin Air Chutes in extreme

emergency and, as it goes on, the membership of the Caterpillar

Club will expand week by week.

Leslie L. Irvin, inventor of the Irvin Air Chute and founder of the
Caterpillar Club, is anxious that the records of the Club be kept as
complete and up to date as possible. He therefore invites all who
are now, or who may become, eligible to communicate with him.

Their names will be recorded in the Club Register and on the gold
Caterpillar which is sent to each member on enrolment.

LESLIE L. IRVIN, THE IRVING AIR CHUTE OF GREAT BRITAIN LIMITED
LETCHWORTH, HERTS, ENGLAND

CRAD CIRA DT LRI C2RAD CARAD LARALDCIRAD LARAD LA RAD CHRAD CARAI L2 RA D LKA
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Techmnical Training

Post-graduate Research :

second meeting organised by the Royal Aero-

nautical Society to continue the discussion on the

education and training of aeronauntical engineers was

held on Friday, July 23rd, at the Institute of Mechanical

Engineers. The meeting was animated by the same spirit

of interest and keenness as the previous one, and the chair-

man, Dr. Roxbee Cox, had to keep an eye on the clock

to steer the discussion towards the draft of a broad and
generally acceptable future plan.

Many speakers from different spheres of aeronautical
work expressed their views on the training of apprentices,
the need for post-graduate research and a better organisa-
tion of future aeronautical training. While some of them
thought that existing facilities should be but extended, the
ceneral feeling was that a centralised institution, whether
under the name of an aeronautical university or some other
suitable title, was the call of the hour,

It was rightly urged that an institution of this kind
should combine the advantage of academic research train-

{5z with adequate facilities for flying and practical research
“work. In general, most speakers emphasised the necessity
to include in the training of aeronautical engineers a period
of practical workshop experience. Whether such experi-
ence should be obtained before the young student em-
barked upon his theoretical studies, or whether it should
be done during or after the completion of his theoretical
course, the views differed. Yet it can be said that the
feeling was unanimous as to the inadequacy of a training
limited to the academic side of the subject.

In-this connection it is noteworthy that the need was
expressed by many speakers for an even closer collabora-
tion between the training institutions and the industry
than is at present the practice, and a number of sugges-
tions to that end were put forward. Again, a point strongly

Flying' Instruction for Engineers

expressed by some participants was-the need for actual
flying experience for the future areonautical engineer, and
the need to include flying training in the general aero-
nautical curriculum.

Interesting views on the training of apprentices came
from a number of speakers with practical experience in this
field. Typical of the go-ahead and keen spirit which ani-
mates our industrial apprentice school was their opinion
that the days of the night classes are gone, and the urge
is for day training which seems to be an already accepted
trend in the industry. -

The widening of aeronautical training facilities will no
doubt depend largely on the attitude which will be taken
by the Government towards such plans, and the extent to
which it will be interwoven in the general pattern of post-
war planning policy. Rightly, it was emphasised that the
realisation and success of such schemes will also depend -
on the number of available instructors and ‘'on the oppor-
tunities offered to young women and women who take up
aeronautical engineering as their career.

The lengthy training, -the hard work that is raquired
from the student, and the importance of the aeronautical
engineer in the general economy of the nation, justify the
demand that his profession should be placed on a footing
not lower than that of other professions. '

A central institute for the training of aeronautical
engineers—the creation of which we have urged in this
journal—an Aeronautical University, as it were, combining
the various sides of practical and theoretical training fields,
would go a long way towards establishing a uniformity of
the higher training. The active and lively participation in
discussions sponsored by the Royal Aeronautical Society
gives one the confidence that a practical plan which emerges
slowly from them will be tranglated into terms of reality.

PEAKING at a meeting of the Engineering Industries
Association in London last week, Sir Roy Fedden
covered much of the ground with which he had pre-

viously dealt in talks to the aircraft industry specifically.
On this occasion he was, of course, addressing engineering
industries generally.

If Great Britain were to maintain a leading place after
the war it was necessary that we should revolutionise our
basic thinking. If we made full use of our national flair
for engineering, and if we so trained and upgraded indus-
tries that we could take steps forward into entirely new
realms, we should be able again to lead the world in
those branches which particularly suited our needs.

“ We constantly hear,”” Sir Roy said, *‘ that this is an

PLAN ENGINEER’S PEACE NOW

engineer's war. It must certainly be an engineer’s peace,
and I believe that now is the time to begin to think -about
being better prepared for it than we were for war.”’

Our higher engineering training, although sound  tech-.
nically, was for the most part seriously out of date. There
was a tendency to lay too much stress on the theoretical
and mathematical basis and not give enough attention to
the practical and production side.

Sir Roy concluded by suggesting that it might be profit-
able to set up a council of engineering institutions to con-
sider the whole matter. From. this council could be estab-
lished panels to deal with the various aspects and to work
out a plan. He suggested that there should be a suitable
mixture of youth, age, business and technical elements.

BOOK REVIEWS

“ Unsung Heroes of the Air,"”” by A. H. Narracott. Frederick
Miller, Ltd. 7s. 6d, net.

R. W. P. HILDRED, Director-General of Civil Aviation,

has written a foreword to Mr, Narracott's latest book,

but the book is by no means confined to the war work of civilian

pilots. The work of B!O.A.C., Air Transport Auxiliary, the.

. Atlantic Ferry, the test p:lots of aircraft firms, -and other

civilians are given some of the credit which they deserve, but
the work of many branches “of the R.A'F. which is less
spectacular than bombing and fighting is also described.
Among those who do impertant gobs with no hope of decora-
tions for gallantry are flying i ctors, members of the Met.
Flights, the Handling Squadron, and the Ferry Command.’
Mr. Narracott has many good stories to tell about mest of
his unsung heroes, and he must have gone to immense pains
to collect all the details of various incidents and adventures

“ﬁmh he recounis. Abowe all, this book is a notable contri-
bation to the history of the second world war, and as such
deserves a place in every war library.

““ Aero-Engines . for Students,”” by R. A. Beaumont,
A.F.R.Ae.S. George Allen and Unwin, Lid. 5s. nel.
A BOCK for those who have already mastered the ¢lementary
principles of the internal combustion engine but desire
that further essential knowledge of design and construction
necessary for personal advancement. An insignificant appear-
ance due to warfime restrictions is the one fault with this book,
which ably describes and illustrates the various tyvpes, con-
struction, supercharging, lubrication, etc., of modern aero-
engines. An excellent stepping-stone recommended to the
serious student before embarking upon a more advanced study
of the subject. :
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A Word About the “Flying Train” Idea : An Uneconomical Project :
“Indicator” Looks, Not Ower-optimistically, Into the Future and
Discusses the Time-space Continuum

life of me see any techuical advantage in what the
newspapers allude to as *“ flying trains.’”” In war-

time, of course, the towing of gliders, for the carriage either
of troops or of war material to points behind or even
beyond the existing front line, is a very good thing. Gliders
are cheap and can be temporarily or permanently dis-
carded without a twinge of conscience; they land slowly
and are, thereiore, not likely to hurt the crew or damage
cargo in a crash landing ; and it is comparatively easy

to learn to fly them with tolerable efficiency. The system
(LS power

MY stupidity may be immense, but I cannot for the

unit”’ and its still more expensive crew.
tainly not be possible to train a powered glider crew.in
their duties, both as airmen and fighting men, even if
the crash-landing losses of power units and mstmments
could be countenanced.
_ Bat, quite apart from the physical aspectyf

' for short- or long-distance work
—vconditions. Nobody is going to tell me
consisting of one expensive and specialise

—as a specially designed freighter.
tions we are not considering crash landings 2
and it would not be difficult to design aicompro type
which, power for power, would have nearly double the
weight-carrying, volume- deorpnra‘tmg, anﬂ\dlstan{:e COVer-
ing capabilities of any * flying train.’ z
Furthermore, you woyld need only one crew
fit rather than a series of worried and harassed chaps not
—one of whom could put in an antomatic pilot for a spell.
This-may, of course, be merely a technical difficulty, and
there is probably no reason why the outfit should not be
designed so that the flying part is more or less automatic.
If not, there would soon be a long string of pilots at the
Central Medical Establishment suffering from organ-stop
eyes and neuroses of various kinds. Incidentally, the per-
formance put up by the crews on the recent crossing has
not, I feel, been sufficiently stressed. It was terrific, and
far more impressive than any pole-squatting marathon
..£hap's or refuelling record-breaker’s efforts; and far more
useful, too.

Wing and Power Loading

When the time does come to plan a layout for a long-
+ range freighter, the difficulties will certainly be consider-
able, and it will be necessary to go in for a great deal of
heavy compromise. During the few years before the war
there was a considerable tendency for ignorant people to
sing the praises and the possible uses of very light air-
craft which, by their very nature, would be practically
useless. It is all very well to produce-a little machine
which, on a calm day, will cruise at go m.p.h. and land
2t 25 m.p.h. or so on a tennis lawn, but this same aircraft
would be almost unhandieable on rough and windy days
‘and its ground speed up-wind would be little more than
that of a car of the same power.

On a larger scale, the same sort of difficulties would be
encountered if the projected freighter were too lightly
loaded and too slow. We shall want something with a
cruising speed of at least 150 m.p.h., and nowadays the
landing speed needn’t be much lower than 65 or 70 m.p.h. ;
in fact, if it is much lower, pilots will find dlﬁ'iculty in

handling it in bad weather conditions. During this war
our ideas of what is easy or difficult in the way of approach
or landing speeds and characteristics have considerably
changed—and so have the average lengths of runways.
The freighter will, in fact, be quite similar to any
other commercial type, with the speed sacrificed for hold-
capacity and' weight-carrying. As such, provided that the
consignees gon’'t demand too much in the way of average

speed, it still be a very much more economical and
useful deffice than any ‘‘ flying train.’”’ Incidentally, the
recentlygpublished figures for the Messerschmitt make it
anything but\a so-called ““ powered glider,” though it is
slow al{ speeds go nowadays. That expressmn

sed for the genuine article—a glider w

:

“ powered glider,’ and the expressiom

New Prime Movers

. hough we are all gifted with a degree of what used

““second sight,”’ it is difficult to see clearly
re of air transport. In any case, it is inextric-
up with the war and its results. It is still POs.
t—though the human race will, of course, survive
perfectly happy—the war will go on for so long that
orld’s supply of raw materials will dry up, and that
cost of flying will be prohibitive to any but those who
ust go by air on international or State errands and in
State-owned communication aircraft. . That is an unneces-
sazily and unlikely black outlook, but I do not feel tb *
this is the moment for coming out with too rosy and sernégg,
times almost naively boyish prophecies.

After all, though new forms of power.will und(‘)ubtedljr
be discovered to make up for any shortages, it took the-—
old earth some millions of patient years to manufacture the
deposits of coal and oil, and the supplies are by no means
inexhaustible when they are being used up at the sort of rates
necessary in a major modern war. Matter-is indestructible
and the components of these sources of power are still
available, but they were piled up through millions of years
when there was no appreciable consumption. We, the
spendthrifts, are the children of generations of misers.

There is nothing to prevent us from making combustible
material of one kind or another from trees and vegetation
and what-not, but these grow slowly and the material
obtained will be much more costly in labour and time than
that we have been so accustomed to dig or suck from the
earth. In those brighter moments of ‘' second sight '’ T can
see very clearly that the humans are spending what they
can never replace, and the race may have to return to the
simpler life for a few million years. 1 am, personally, not
too seriously disturbed by the prospect; in short, I don't
think it matters a hoot. In any case, the human race has
conclusively proved itself, as a race, to be unworthy both
of material goods and scientific achievement.

These moments of clear vision are rather pecwliar and, to
me, seem to presage a possible day when the human mind will *
be able to grasp the at present ungraspable. As in Shaw’s
“Back to Methuselah,”” the power may come quite sud-
denly through an entire generation, after being signalled
by a few abortive individual jumps. Most of us have the
brief experience of being able almost to understand the
infinite. Very brief the expenence is, and it is always
impossible to explain in words one’s ideas to anyone else.
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Words don’'t appear to ‘“fit" and.cannot.successfully be
~ used to pass on even plain Einsteinic conceptions of space
and madtter.

To take a fairly simple example, I seem to have very
little difficulty in visualising a universe which is, so to
speak, finite and infinite at the same time, but I have the
greatust possible difficulty in explaining what I mean to

anyone else. Tt is necessary to use examples and word
mctures which by no means convey the same impressions
rJ ﬂle hea.I'EI'

Of course, my conception ‘may be quite absurd, but it
scems to fill the bill for me. After all, if matter and the
space_in which it has its existence, bend rollnd continually
there can be no '’ outside "'—it simply doesn’t exist in any
measurable time or space form. As I've said, one may
have a perfectly satisfactory and sometimes temporary
understanding, but it is quite impossible to put it across ;
the physicists and others, who really do know what they
are talking about, rarely make any attempt to explain in

Crank-handle S.0.S.

Emergency Transmitters for Ditched Airmen

HOUSANDS of sets of a small emergency radio
transmitter designed to speed the rescue of airmen
forced down at sea have been produced for the U.S.

Army Air Forces by Bendix Aviation, Ltd., of North
Hollywood, California, and reports of ocean rescues made
possible by the equipment are already being received.:

Engineers of the U.S.A. Signal Corps at Wright Field
aircraft radio laboratory contributed various ideas and
data toward development of the apparatus, which is
operated simply by turning a hand crafik to generate an
automatic S-O-S signal having an effctive range over an
area 100,000 square miles. he transmitter, which
weighs only 331b., including all#Ccessaries, has a modified
hour-glass contom' “which gay€ rise during the period of
is] ened the ‘Gibson Girl.
idys, in addition to the

thr ballogns and a col-
for raising an aegial to a height
a calm or a light wind and in
efcity. Other items dre two chemical

s which, when ipimersed in water,
mﬂatm the ballbons; a spare roll of
wo instruction books.
itter in two buoyant,
ght yellow for easy discern-
ment in the water. er for the signal light is supplied
by the manua rated generator.

Thmgs are intended to be dropped by parachute from
an altitude of about s00ft. In tests, the balloons are said
to have shown ability to remain aloft a full week under
adverse weather conditions.

The transmitter is provided with webbing straps for
securing it to the legs of an operator, and has mounted on
the crankshaft a system of gears and discs that spell out

e "the
waterproo{ bags painted

The complete emergency equxp
. parach )
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any medium but formula, such intangible mysteries.

All of which isTby way of being a ramble, and is a~
. clumsy attempt to suggest that really such things as the

future of air transport, important and vitally interesting
though it may be, and .the associated future of power
supplies are not of vital importance. If it IS necessary to
ease up on mechanical progress, man's ingenuity may be
given a very necessary chance to re-orientate itself, and
man’s morality to man certainly needs that chance. It will
do the human race nothing but good to be forced to live
simply, and to deal in conceptions rather than concrete

advancements for a few hundred years while sanity is .

regained—if the race evur had such a thing.

And, in the meantime, it is usefully amusing to plan
for a better mechanical future in the air without being too
infernally optimistic about it and whil® preparing to be
happily disappointed if things don't go with quite the
expected swing. There are always sailplanes!

INDICATOR.

PRACTICE LAUNCH :
dinghy crew demons‘rate the kite method of raising the
aer'al of the Gibson Girl emergency S.0.S. transmitter.

In this obviously posed picture, a

the S- distress code of dotsrand dashes. It is pre-
tuned to the infernational distress frequency of 500 kilo-
cycles. ‘An operator need not know the radio sending
code, but an experienced operator can transmit any desired
messages. An indicating light, when shining brightly,
shows that the transmitter is calling loudly for assistance,
and a rescue ship or aircraft equipped with a radio compass
can follow the signal to its source. The signal light can
be used for illumination as well as for signalling at night

. to an approaching ship or aircraft,

Use of the equipment is not confined to aircraft crews,
for it can be dropped parachute to anybody in a life-
boat or on a raft, to gegp a rescue craft informed of their
location. A possible development .of its.use which at once
suggests itself would be with the Air/Sea Rescue Service's
‘““ Samaritan Spitfires,”’ which were described in last week’s
One can imagine circumstances in which
the dropping by parachute of one of these emergency trans-
mitters, after the ditched pilot had received his dinghy,
might usefully hasten his ultimate rescue.
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Behind the Lines

Teutonic Migration

A.F. raids over Germany de not

only pulverise the industries, but
also sow seeds of chaos and moral dis-
ruption on the German home front, and
these side-effects of air war attract more
and more the attention of the German
Press.

A bitter tone permeates an account
published in the Essemer National Zei-
tung of present conditions in Essen; and
it is clear from this description that the
havoc and chaos reigning in the city
begin to tell on German nerves. A
refuge (says the paper) is not a home;
the desire for one’s own hearth grows
with the lapse of time since the catas-
trophe. Then one was glad enough to
save one's bare life . . . 7’ Requisition-
ing of houses and flats has reached its
maximum limit. The only other way to
provide housing is the rapair of damage,
but this depends on the quantity and
speed of labour .and material supplies.
But both are difficult to procure: under
the influence of weather the damage in-
creases because neither the employed
labour nor the material are adequate to

repair even the most necessary with the

required speed.

“Only a {further increase of the
Reich's assistance can help here” cries
the paper. DBut the third Reich has
many calls on its labour reserves. There
is the Russian front and Italy, the
Fortress of Europe to guard, and  the
industry and the repair of plants in the
Ruhr. The demands of the civil popula-
tion thus recede to some imsignificant
place.

To cope with the situation, the
Government anno some time ago

that it wonld meet the expenses of each
" family leaving Essen. And the Teutons
are not shy of migrating: ** Under the
influence of events the willingness to
leave Essen is growing "’ says the Essen
paper modestly.

But here again there

-is a bottleneck:

the town.

Service and Industrial
News from the Inside
of Axis and Enemy-

occupied Countries

labour and tramsport
for removal are scarce. ‘‘'As always,
when something gets short, the man with
better connections gets the advantage to
bring his chattels under a roof, while
the quiet and modest ones wait."’

The municipality had to take over all
transport firms, and the applications for
removal to other cities are so numerous
that in the beginning of May the Essener
National Zeitung estimated that all
transport facilities were booked five
months ahead and remarked: *“'In
reality the desire to leave Essen is even
considerably greater than expressed in
figures, as many citizens do not have
the right connections to find accommoda-
tion elsewhere in the Reich."”

Again help is wanted from the Reich:
‘““We repeat, therefore,”” says the
Essener National Zeitung, *'our urgent
request that auxiliary labour, especially
packers, porters, etc., should be placed
at the disposal of our city from.outside

Grounded Icarus

HE fate of France's world-famous

airmen has been as sad as that of
their country. Some of them have been
killed in action, some of them resigned
themselves to commonplace occupations;
to others Vichy was an acceptable
escape, a continmation of their world
symbolised by the apéritif and the sport-
ing elegance, and for which they took
up arms even  against their old com-
rades from Flanders.

Jean Dagnau, of the Air France
African services, the
famous one - legged
skipper—the other leg
he left behind at Verdun
—was shot down in
Flanders on May 17th,
1940. A month later the
same fate overtook
Maurice Amaux, several

times winner of the
Coupe Deutsch de la
Meurthe.

Henri Guillaumet, con-
sidered after Mermoz as
France's most success-
ful South Atlantic
pioneer, was a wictim of
an accident to a Farman
machine which he flew to
bring Chiappe to Syria.

Jean Assolant, who
was the first Frenchman
to cross the Atlantic in

1929, is reported to have

ALTITUDE STUDY: A
pressure chamber used
by Lujlwaffe research
men for self-experiments
with the effects of rapid
pressure reduction at
which climbing speeds
and altitudes were simu-
lated.

been shot down by a Spitfire in May,
1942, in an air combat over Diego Suarez,

Codos, the '‘inseparable’’ of Rossi,
was in Algiers during the Allied inva-
sion and  was previously engaged in
blockade running with Air France mail
aircraft from Marseilles over the Mediter-
ranean and Sudan to Jibuti. Commo-
dore Rossi himself, who in 1933 estab-
lished the world's long-distance record,
New York-Beyruth, stayed behind in
Paris and in his flat in Champs Elysees
schemes future air developments.

Michel Detroyat, the *‘ grand Michel,”
the aerobatic master, reduced his speed
to the performance of a hansom. Adfter
the armistice he established a horsecab
taxi firm in Paris. Recently he became
Petain’s and Laval’s pilot and on July
21st Paris Radio reported that he had
been injured in a crash, .

Alter flying over the Himalayas and
Cordilleros Dieudonné Coste, previously
of the Hispano-Suiza of Paris, settlec
down in the Mont-Dore Valley, in B
heart of France, where’ he has take
charge of a small funicular leading up to
the- Pic de Sancy, the highést peak in
Massif Ceniral. -

The previous chief pilot of the
Dewoitine aircraft firm, Marcel Doret
seeks oblivion in‘a small county estate in
the Haute-Garonne, to which he retired
with “* Whisky,” his mascot dog.

Finally, the feminine Icarus is ground-
bound, too: Maryse Bastie is reported to
be a hospital nurse in Paris, and Maryse
Hilz became a milliner in Aix-en-
Provence. A

Suggestion

GERMAN worker, from Dortmund,

named Heigeborn, has heen sen-
tenced to three years’ penal servitude fr-
suggesting publicly that a monumest
honour of Goering should be erected in
the Ruhr district.

Gumi Pitypang—
HE Hungarian Government is re
ported to be cultivating the rubber-
yielding - dandelion (Kok-sagys) on 8oco
allotments. The cultivation of this plant,
which has been renamed Gumi Pitypang,
is to be extended to 15,000 allotments to
provide for the entire needs of the coun-
try.
—And in Roumania

SPECIAL service has been estab-

lished in Bessarabia supplying tech-
nical advice, machinery and seeds for
prospective cultivators of kok-sagys.

Jap Chief
T. GEN. PRINCE GIN LI has been
appointed Commander-in Chief of
the Japanese Army Air Force. He suc-
ceeds Lt. Gen. Kumaichi Teremoto.

From Germany

THE Berlin correspondent of the Dags-

posten says that it is no longer
necessaty fo ask where is the Lufiwaffe.
An ipdirect answer is provided by a Ber-
lin commentator who said that air fight-
ing over Sicily and the eastern front
absorbs the major part of the Luftwaffe.

In itself, this statement from German
circles 1s an indication of the reserves
of the German Air Force.
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lanning 2
for action. ..

Perhaps you, too, are Planning for Action;
engaged on engineering projects which
necessitate the use of more and yet more Spring-
operated mechanisms. Designers and engineers
should consult Terry’s about these Springs—preferably while the job is
still at the drawing-board stage. Terry’s Research Department, backed
by 88 years of accumulated experience, is at your dis-,
posal. Errors must be avoided, certainly i
maximum Spring efficiency will be
secured, if you consult Terry’s in time!

fﬂ' FAMOUS
FOR SPRINGS
& PRESSWORK

SINCE

1855

- TERRY'S fo2.4ptings

HERBERT TERRY & SONS LTD., REDDITCH, ENGLAND. Also at London * Birmingham * Manchester
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THE GLOBE THEATRE, BANKSIDE

In England at the beginning of the 17th century
The Globe represented the height of achievement in
theatre construction. It is recorded, incidentally, that
a contemporary theatre, The Fortune, “cost £550,
whereas The Globe cost £600; but The Globe was
rainted and the former was not.”” In size The Globe
was 43 ft. wide and just over 39 ft. deep, including a
retiring room at the back; it'was 32 ft. high from floor
to ceiling.

Sfor Siteelwork in theatres of the future

It was a very popular theatre and one supposes from
the records that it was much more comfortable and
convenient than most other theatres of the time. The
interior view above, by Pycroft, shows us how the
theatre appeared in Shakespeare’s day ; the exterior is
from an engraving of an extensive view of London by
Hollar, 1647.

About 1644 The Globe was pulled down during the
suppression of places of entertainment by the Puritans.

Boulton & Paul Limited

STRUCTURAIL. ENGINEERS
NORWICH  BIRMINGHAM « LONDON

. T BRI A T TR

This advertisement is one of a series which briefly traces, from earliest times, the structural development of the
theatre and places of entertainment, according to the *fashion™ and requirements of the entertainment demanded.

JuLy 29TH, 1943
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REVERSIBLE-PITCH AIRSCREWS
Far Less Power at Negative Angles

YOUR correspondent ** Driver "’ has apparently lost sight
of the fact that airscrew blades are of aerofoil cross
section, :

The elliciency of any airscrew is its gquality of absorbing
the power output of the engine and cenverting it into thrust
eflort with as small a slip loss as possible. .

When the prtch angle of the blades is changed to give nega-
tive thrust the (normally) rear flat ** pitch "’ face of the blade
hecomes, to all intents and purposes, the leading face, and
the (normally) camber face becomes the rear face. Under
these conditions the thrust effort of the airscrew for a given
engine power outgut would be incomparably lower than the
thrust effort for the same power output with a positive pitch
angle. Thus, although a measure of deceleration will be
obtained by reversing the pitch, ‘' Driver's’’ contention that
it would be of the same order as the acceleration under normal
nperating conditions is somewhat faulty. This is presupposing

at the negative and positive pitch angles are similar for a
t'.wn power output. ‘““B. HAMPTON-COURT."”

ELEMENTARY FLYING TRAINING
Gliding and Climbing Turns

l.\’ reading through the small but excellent handbook
** Elementary Flying Training,”” which has recently appeared
ou the bookstalls. I—and probably some others among your
readers—have been puzzled to reconcile two statements which
occur in the seetion dealing with steep turns and gliding turns.

On page 92 it is said that '"In a gliding turn the aircraft
ic descending in a spiral path, but the spirals followed by the
two wings are not identical, that of the inner wing being
steeper. The inner wing, therefore, has more downward move-
ment relative to its forward movement than has the outer
wing. Both wings are, of course, moving downwards by the
same amount, but the outer wing has farther to go, in the
same time, in its circular tpath than the inner wing. There-

ﬁ. although the angle of attack of both wings is increased

A the downward component of the relative airflow, the angle
of attack of the inner wing is larger than that of the outer
wing."” '

This seems to be a satisfactory and clear explanation, and
one from which pupils will easily draw the correct conclusion
that bank has to be ‘' held on'’ in a gliding turn.

Confusion may arise in the minds of many pupils, however,
when they encounter, on page 93, the statement that, in a
climbing turn ** the outer wing, besides moving at a greater
speed than the inner wing, is on the outside of the spiral and,
therefore, meets the airflow at a greater angle of attack than
does the inner wing. This is because its relative movement
is more forward and less upward than 1s the case with the
inner wing. It is just the reverse of the conditions in a gliding
turn.”’

This second statement seems flatly to contradict the argu-
ment used in the case of a gliding turn. Perhaps one of your
readers can solve the difficulty and provide a consistent theo
to cover both types of turn? N. GIBSON.

SCIENTISTS AND THE COMMUNITY
Practical Idealism versus Politics

AS one to whom the letter in Flight of July 1st signed by
Professors Pickard, Finlay, and Bragg directly applies,
[ should like to reply to it, although the subject may not have
a direct connection with aircraft. -

The wealth of a nation does not depend so much on the
actual natural resources available as upon the way in which
theyv are developed. A few years ago Britain was partly struck
with poverty and unemployment, not because resources were
i;jr'L_iing. but because the people in charge of them did not know
their business. To-day, although we are fighting a war, a
scientific planning of our activities enables a reasonable standard
ol living to be maintained by the entire country, and this could
be further improved by even better organisation.

By scientist is meant the person who reasons in a logical
Way, starting from experimental facts, so that any conclusions

he arrives at will be consistent with the rest of our experience
and so that he can make certain predictions about reality.
Anyone who acts and reasons in a non-scientific way—i.e.,
allowing his own wishes, or dogmatic policy, or inaccurately
estimated evidence to determine his conclusions—is likely to
Ea.ke mistakes and obtamn results not corresponding to the
*facts. .

The politician is a man concerned with taking such measures
as will enable the community to achieve certain results, for
example, security, high standard ot living, and ultimately
happiness in all its forms. Therefore, from the technical side
the politician should be a scientist.

To-day we understand by politician a person who supports
a certain policy in his method of government ; this implies that,
whether his policy is gooa or bad, he is not truly scientific., A
non-scientific politician advised by scientists may apply
wrongly this advice, or apply it 10 his own ends.

From the ethical and moral side the argument in favour of
a scientists’ government is even stronger. The scientist makes
every attempt to remove from his work personal influence and
tries to give every fact due consideration, and my experience
of scientisis is that they are as kind and morally good as the
best in society. Z b

The scientist is therefore likely to allow a far more varied
and interesting world {o develop than any politician would, as
his doctrine, however perfect, is nevertheless tied to one school.
1t is also wrong to connect a scientist with a materialistic out-
look ; some of the greatest scientists are idealists. Science is
a means of dealing with problems of experience, but a good
scientist will allow full freedom of thought on philosophic
probems beyond the range of experimental investigation.

To refuse to allow the scientist to direct our affairs will mean
that some non-scientific cliqgue, some ““ism" of one kind or
another, may finally get a stranglehold on the world and tie us
down to one philosophy and one way of life.

N. BARRACLOUGH,
President, Science (Research) Society.

SAILPLANE EFFICIENCY
Pros and Cons of Pendulum Elevators

R. J. D. WALSH appears to have wasted some of your
valuable paper on a misunderstanding. The misleading
term ‘' pendulum elevator,”” peculiar, I believe, to the sail-
plane world, simply means a tail which is all elevator, there
being no fixed tailplane. It is emphatically not an elevator
controlled by a pendulum!
The so-called—or miscalled—pendulum elevator has been
used on a number of very successful sailplanes, on account of
its lightness and low drag, althongh in the latter respect it

" has probably nothing much on a really well designed and con-

structed orthodox tail. The objection to it is that it does
not confer inherent stability on the aircraft in the absence of
the pilot’s controlling hand. One notices no difierence in
crdinary flying, the pendulum type being just as pleasant
as the other, but, of course, if one lets go of the stick, or if
one’s brain lets go of one’s hand, so to speak—due. for
example, to getting into difficulties in a cloud—it may be dis-
advantageous, since the elevators have no tendency to return
to any neutral position. Or rather, the tendency, when present,
is not sufficient to be useful.

As for the term ‘‘ weathercock stability,”” which also seems
to amuse Mr. Wailsh, 1 think this term is more descriptive and
accurate, if less high-falutin’, than ‘‘directional stability
(static),”” though both mean the sime thing, namely, that the
yawing moment due to sideslip is positive. However, an air-
craft may have directional stability, in this sense, and yet be
quite incapable of maintaining a constant direction, owing, for
instance, to spiral instability.

Bringing Mr. Lawson into the picture, I have no doubt
that he will eventually tell the expectant world that his
dihedral tail provides sufficient weathercock stability; that is
all right, but he will have to think of a good answer to the
question of yawing control; there are three fairly obvious
cnes, and possibly others. The possibility of recovery from a
spin would need investigating, too. - .
W: E. HICK, M.B., BS.



e | - FLIGHT

i
:

Originnllydesignedfor_:netmpolitandeimoniy,theSpitﬂxeknowopemtingnnalmostaeryfmnto!theglobﬂm.

Royal Air Force and Fleet Air Arm News

8gn.—This officer has m:;:plmed a large numgber

Awafds of operational sorties in both fighter and ter

bomber aireraft. During this period he has dis-

¢ g o BT Re g Fom o B AR R IS AT B R e By
prove ree enemy aircra combat.

displayed in flying operations sgainst Flt, Lt. G. Kexsxmg, No. 2 —Ou  wight

e enemy : oncui::m thnhul‘ﬂll‘clmrdt;{u f‘.inakden low tuﬁ ]I:)hsm

. PO 2 - E‘D over ¥ en Areas on
Second Bar to Dml: mgnlsbad Flym The results of these missions have been

Taty saiable, mrlnsbwitne- to the high standard

Act. Wing Cdr. J T, D. Beagam, DE.O, DFLO. of efficiency with which he invariably rales.
No. 141 Ean.—w;ns Cdr. Braham has d'enr:r,nd Art. Flt. Li. G. Louis, D.F.M., R. V.R.,
11 3 ;’mﬂ. dvhdn his -m:k recent l%hm gg 615 Eﬁ-——!‘{h] Lt. ‘gle:lus has taken part in 2
mentu inclade amaging attack on a Ul ge num of low attacks on in
snd another attack on a mo%.or torpedo boat, which Hurma, eleven of which he has led. In ?:geurm

was sel on fire, 1?43531‘1!‘“ i:ﬂ:ger oomnletcid & lwhl:vsiﬁr;pemtmg
Baf to F.[ Cross at mght e course ol which o
Fi T Jm. L DF.C RAFO. No, 156 ‘m _road and river transport and

Bqn.—8qn. Ldr. Beck has Mlﬁm"“}' Act. Fit. Lt %“\’E Tow. DF!L !Io.

ELL,

of aircraft many hundred of mﬁummﬁ?' 159 Bgn.—¥Flit. Lt. Towell iz now on

tory in daylight and pressed home his atiacks in  gour of operational duty. Hehuﬂuwnmsm

tluhmdinhmnm;rpuﬁhn. On one acco- large number of operational sorties. Beveral times

ﬂmh';:’inmdmhﬁmh — & WEIY  Fjt Lt Towell has flown his badly damaged air-

supplies were of vital im nce to the T{L‘""w};”m R.OAF., No. 104 Bqn—

Act Fl. It D. W. McCosmaick, D.F.C., officer has completed

RAAF, No. 615 Squ—¥1t. Lt. McCormack has Sormany, Tobruk = Sicily and =North  Africa,

been_actively engaged on tions in India since th - and bomb his t

October, 1942. He has vod cucellent results e utmost keenness to locate ta

on long-distance sorties over difficult country. In tely. y 1943, whilss st X

able opposition he allowed to deter in he con-
ing his tasks mucsestully: mg #:dm R.:bafrt.in? No. 14 514,1

Lm R J. C. Geast, DF.C., DF M, hr‘n %t T &

.. No. 485 (N.Z. ¥ officer bruary, 1843, F/O. Donovan was

sm:h!cannmolmﬁu.ud a sub-formation of bers took part in a

has ed exceptionsl keenmess, & fine % soccessful attack agajnst enemy shipping
ing and great devolion to clli’g He ::!erd;ul H"ml- w

ved .“ . ¥ Flvi o ﬂeuscsnupmd pressed ah&h%ﬂmﬁm
Cross 1,800-ton vessel. greater part o nrn

‘P/O, C. 8. MARCEAU, RN, aonmey was mate in darkness; nevertheless -F/0.

Mmgxgdll.ﬁ Dyer, No Hmﬁn— novan handled his sircraft with

Iw m TR, - ] : prnurr.eé German aireraft
mﬂmmm%d’mmnm nmgkimmnmdmwymhm In

and damaged the third in & I5minutes battle. Fel ?ﬂ in a wery successful
Act. 8qn, Ldr, A. E. Houvseman, RAFV.R, raid on e'Ius Ka.t'hour, where he destroyed a Inrge
No. 2 8qn—This officer joined the squadron in mmhsn:d:lp.
June, 1940. His and determination en F/O. J. JACKMAN, Ml".v‘.ll. No. 162 Bgn.—
over 1 Dutch and German Thiz officer has taken |§.rt numtmms o

ﬁ;. h:Illtlll on low flying pbow&nphic foperi- ncu?al tgighu w!;l‘ichmza lnd

have pmd\mnd effective resul with e utmosi cfficiency, m deter-

Mz]. 8. F, Du Torr, BAAF, No. 4 IBAAF.)  wination

and Announcements

F/O. R. W. Laprnorse, RAATF. No. 14 8q
—-ln June, 1942. this officer parﬁcmlmd in ¢
very successful night im.rudar operations ags?
Hemkliua. A month later he was wounded
the forehead during an attack against Mersal
Matruh. Displaying great courage and deter
mination, although nearly blinded by biocod, F/0.
thorne concentrated on instrumental flying
made a safe landi Ono a more Tecent
omlmn thie pilot attac ed & latge merchant
vessel Joaded with oil, causing it to cateh firo
and sink in the harbour.

F/0. A. W. Prooror, RAATF., No. 59 Squ—
In August, 1942, despite intense anti-aircraft fire,
this officer made a successful attack on an enemy
vessel. Some of his bombs wepe seem to explode
astern of the ship’s wheelhousé and hllck smoke
poured from it. Beptember, 1942, he displayed
similar for his persona! sufety while
ath § rge escorted enemy ship. During
this str hs secured four hits, and the vessel
was left dumb!ed In lddmon to these raids,

*F!0. Proctor has completed several anti-submarine
patrols.

Lt. R. F. PERCIVAL, S.A.AF., No. 12 (S AAF)
8gn.—This officer has led the sqm.dmn on many
occasions, showing exceptional skill and leader
ship. 1In all respects Li. Percival's tour of duty
has been most meritorious.

P/0. H. €. RipLoy, B.A‘FV.R. No. 14 Sgn—
Since the commencement of the um]i: E'n in the
Western Desert in November, 1941, P/0. Ridley
has taken part in many dlrl.izhl combing sorties
lga.inn enemy tanks and mechanised transport,

well a8 some mnight hnmhiug raids against
ur ets in Crete. In addition, in Janvary, 1943,
he flew on sew offensive reconnaissances in the
Aegean Sea, ohtained some uee‘llmt hoto-
mphu. On Fihnn.ry 21, 1943 ldiw
leading o a muﬁan
ﬂm. sttwlwd lhtp'pi.nx in Melos Hsrbour

P/0. L. A. Trrge, RN.ZAF. No. 200 Squ—
mmmmwnmumnmwut
shippingsreconnaissances and convoy escorts. In
March, 1943. he m detailed to vide anti-
submarine & comvoy that was bemng
attacked by mal U—bm t6. When in the vicinity
of the convoy, P/O. 'I‘nu' sighted an enemy sub-
marine, and although in an unfavourable ti?o

delivered a vigorous and effeclive
duyl lsm he sighted gunother U-boat and imme-
intely made a determined stiack, ome of tbe

nemhchmexpludiumﬁmho-ultheenml

W/0. 0. Coares, D.F.M., No. 189 Bﬂﬂ-“
na ton’hnmb mimer W/O. Coates has partici
in a large number of opontianml sorties.

e always shows great determination, and presset
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but most aircraft must remain dispersed round
the airfields. Vital paris need protection In
all weathers . . . call in

HEALTHGUARD

MAKERS OF FABRICATED AIRBORNE AND GROUND |H.G.'™

A.LD. Approved. Ref. No. 1165/4l.

HEALTHGUARD LTD,, WOODBRIDGE ROAD, LEICESTER.




JuLY 29TH, 1943

1,mg nmpks regardless :
Odr-ﬁ‘ $F N, No. 240 8qn.—One
S S s e s
?&Mxﬁ skill and determin Much of
the SUCCRSE. W ; can be
at d to this officer's l% '
Agt, Flt. Lt. ﬁ W, W .V.R., No.
70 - has com; many sorties,
and v _dimluﬁ. gmndiu determina-
tion_to ve success. e occasion, after
hombing & trsﬁw, he lt-tlckod a
number of with fire from low
mal. On “oth: oomims he has ui.mkad 'l'.rl.lu
vﬂh destructive
]3"{ O.Gom RCAF., No. 229 Sgn—

lniulud.lns s‘zg:ld & :‘t“m:tl}t{-
i 8, i
:?or:?.“nd indmmm mmoamba.t
has dem‘uyad four enemy

one mmx lw hut dmrn
‘}t;':h!ar.l;'l ‘which v merchant
vessels.

Hz't by Iucauiimy
RAFVER., No. 149
, 1843, F."Od Redman an

napwtiveh'
Whllst

ipment was damaged. 1
conﬂ'ol and lost considerable halght
succeetied

\fic
Luts»dma.n ‘ITB his pilot valuable

ting an soccurate course in spl.te of extreme]y
adverse cmmstnnee

Act. Bqn. Ldr (nuwrWiss Cdr'l J. R. RATTEN,
R.AAF. No. 453 (R.A.AF.) Bqu.—This officer
has mmpet.ed e pumber of sorties, and has
led the sqnadmn, and often the wing, with great
skill. - Squ. Ldr, Ratten has' destroyed one and
-hared in ‘the destruction of another ememy air-

raft.

ActFltLlJW . HoLmes, R.A.F.V.R., No.
263 ~This oﬂm ‘has taken part in many
operations, during which attacks have been made

on such targets as amirfields, gun positions and
R0 3. P COYNE. R.OAF., No. 263 Sgn.—Thi
YNE, 0. - ]
officer has completed numerous sorties, involving
low-level ttt.a.ch on li:ﬂeldl dock i.ull.lll;t-ionl
and rail communications. His ceurageou:
ship, tenaci lmi keenness hua been rhi
Act. Fit. A. B WOouotma. RA.%‘
No. 158 Sqn.—'!'lul' officer has mmg a second
tour of operational doring which he has at-
tacked targets in both n,v snd Iulf( m:.-lud-
ing (Genoa, Turin, Berlin, Hamburg, iel and

the Ruhr valley

Act. FIt. I.t. ‘A, E. W. Wynvarp, RAFV.R.,

Yo, 57 Sqn.—Dunnqn mr. tour of operations

p a rear gunner, FIt, rd complated
A sorties over such m as E::nbnﬂmhuzg,
Kiel and Bremen. % he hax
been attacked by enemy mght. ghters and by
the accuracy of his fire driwu oft the at-
tackers, He has destroyed one enemy aircraft.
FlO. B. O RAA No. 464
(R.A.A.F.) Sqn.—F/0, Abboti has taken part in
a large n\:mbm' of operational sorties, includiug
the combined operations at Dieppe and the low-
leve] daylight attack on Eindhoven. On the latter
occasion one engine in his aircraft was damaged
while crossing the enemy coastal delanou prior to
the attack. Although this engine was almost
useless, he continued to the target which was
mu‘e:ssfull} bombed. :

F/0. W. G. Arrs, RAFV.R, No. 61 Sqn—
This officer has Sown on a Ilrge number of suc-

cessiul operational sorties durinz which his navi-
ation to targets at Turin, Milan uremburg,
nezia and Berlin has been of the t

while his fine co-operatiom with the air bomber
hg:‘cn&bled many excellent pholographs to be
o in

F/0. W. R. Cuarx, No. 61 S8gn.—This afficer’s
aperations have luoludod attacks on the heavily
defended targets in the Robr and Berlin, In
addition, he mrﬂm:ﬁuﬂ in_the daylight attacks
on Le Crensot and Milan. On one occasion F|O,
Chalk's fine commentary enabled his pilof to
manceuvre the aireraft and thus destroy an gnemr

mghr. ﬁ;hter

¥. J. Omrresops, RCAF. No, 424
rn.c A¥.) Ban.—As wireless operator this officer
has sue rrsl[u cumplel.od a very large number

of aperational wﬂ.iu ty of which have
been ugnhut lt !lm:ied tatgets, includ-
ing Berlin, urc Rostock, Cologne, Kiel,
w ﬂhelmsharen Bremen and the Ruhr.

F/0. B. ea, RAFV.R. No. 3 Bqn—
An anhnsiutlc operational wireless operator,
F/O. Cocker has completed twenty-eight opera-
tional sorties against some of the most heavily
defended ursotl in Gemny
Fro ﬂc!vm ILA.AF No. 78 Sgn.—
F/0. Cm'aeevﬂel: partici ted In attacks on
many of the most strongly
enemy territory in Genoa, '.'h:rin, Berlin,
Hamburg and Cologne. During all of his missions
he hnl vroved himself to be & real asset to his

FiU F. G. Davy, RAFV, R*-Binm compiet-
ing an operational tour, ¥/0.- w{ has taken
part in anti-submarine sweeps and air/sea rescue’
operations, He has continued to display keenness
and enthusinsm of the and his

navigational gkill, urtienhr vdn adverse weather
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in the most

nuv B.. Nn. 101 Sqn.—

completed a { operational

duli.ns ch he has .dlypl.n onuundins

q‘bi iy as & Do tor, combined with = ntmi’.
serise of duty determination to complete h

t v
F/O- - R F."W
i“rimd hi].l oom.;lu

& h:ge
tional sorties, m of which have been agains
nh:l nrynnhuvﬂy ded I.lr:eta of the Rmhr

F/O. A, B. Bnl:rs'ron'. g
an airman during -
¥ /0. Houston cop eted mlny

tionl. . His cedduct, during his
Somali d after his l{l‘ﬂ'ﬂft L}

c:gh ding, was most creditable
» H. W Jnmmms L, A
t-class L

R.AAF. No. 460
ufanding navigator, F/O.
number of Wm-

mpaign i.n Ahnaﬁﬂ
llsh

The crest ofongofthel\‘lun;egian

squadrons operating with the RAF.

“Trygg Havet’' means “Guarding

the Seas.”’

F/O. M. A EKepmie, RAAF. No 460
{R-AAF.) Squ—F/O. Keddie has ta part in
a large number of sorties against ets in Ger-
many and Italy, including the heavily defended

areas of the Ruohr and Berlin

F/0. J. C. Lascerres, RAF.V.R., No. 61 Sqn
—F/0. Lascelles has completed nnmmm
tional flights many of them to heavi deiam!ud
targets in Germany and Italy. On
ties he hu displayed great skill and courage.

F/O. A. Magume, RN.ZAF, No. 161 Sqn.
—FI0. )h;'uiu has oomplclued a large numhu'
of operational sorties. A _keen enthusiastic
ner, he has always displayed a high sta
of devotion to duty.

F/O. A, F. Myxxi8, RAF. VR, No. 75 (N.Z)
Hqu.—F;O Minnis, a first-claes npmt:onal navi-
gator, has takem part in many sorties, during
which he has displayed a fine ﬁghtm{ol'pirit His
sorties have included five raids rient.

F/O0. C. F. OrmERoD, RNZAF , No. 75 (N.Z)
Sgqn.—An excellent navigator, F}O Ormerod has
completed a large number of operational sorties.
He has Mﬂit‘lpl‘h_d in raids agninst the most
heavily defended towns in Germany.

F/O. G. A. Parrick, R.N.ZAF. No. 149 Sqn.
—This officer has participated in operational mis-
sions against ememy targets, which have included
attacks on the heavily defonded centres of Essen
Hamburg, Bremen and Berlin,

¥/0. J. ¥. Reep, No. 51 Sqn.—This officer has

‘served with both Coastal and Bomber Commands,

He has completed numerous sormes®over cnemy
territory in Europe, including attacks on such
strongly fortified targets as Berlin, Essen and

Munich. He has also taken ]{:rt in a large
number ol -amti-submarine patro

¥/0. V. RoLre, RCAF., No. 426 (ROATF.)
Bqn.—This officer 'has, on various occasions scted
as squadfon nav ion oﬂiﬂ'r whan hiz extremely
able navigation has factor in
the successes nchiered F{O Rol[e has partici-
pated in many minelaying operations.

und when on sir/ses mua mﬂl has enabled his
urn ulels' base

these sor-
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F/O. B. F. BmuTH, R.AF.V.R.. No. 156 &m—-
¥ 10. Bmlt.h has successfully tompletad numerous
sorties against enemy targets in the Western
w ‘f‘l and Germm. He also took part

wo ,000 bomber *'

Fjo., J M
(E.A_A_F

1.
l-tru h:mms%u
Ho nlso hoi: ldmm weather,

n the s rtid on Dnnslg and
in the d;yllsht atu.nk on

A LF.VR No. 156 Sqn.—

pnrbi'nlmd in a very large num-

perationxl sorties against targets in Ger-

nnn, a.nd the Middle East. A ekilled and deter-

tor, he has consistently displuyed

wnn.oga and devotion to dut
. BPEDDING, RAFV{! No. 50 8qn.—As
wireless operator, F/O. Spedding has taken part
'ﬁ.mny 1 ul sorties against some of Ger-
ny's most heavily defended targets. He also
Micipated in the daylight Puid on Le Creusot.
his, gecured some excellent 8hologra§u
.Y A, Swe.uﬂ'
mﬂ 1842, this otﬁcer
d in a luwlml aftack on Flensburg.
ng month, while on an antisubmarine
attack was made on an enemy sub-
nd two minesweepers in ‘the Bay of
the submarine- suffering severe damage
squence, despite heavy opposition from
t fire. /0. Bweany has flown on
? -sntmubmuma patrols.
F D. N. Tuome, R.C.A.F., No. 207 n.—On
ofasions when  wireless aids have faile this
ficer bas contributed materially to the success
of the o;t»;z]xuons by his wperb na.ﬂxxtlou F/0.
part in daylj onemt ions
against Le Creusot and :u w has excel-
Ient. low-level map- rrading wis ui ﬂ'rut assist-
anee.” In addition, he has participated with sue-
rcess in raids on all the most heavily defended
German targets.

Distinguished Flying Medal
Flt. Bgt. G. A, Cozeng, No. 148 Bqn.—For cita-
tion see F /O, B&dman D.F.C.
Flt. 8gt. R. T, D. Doax, BN.Z.AF
. Gm.una. n 225 Sgn.--In air
% courage and
fertitude laneeping mth the highest traditions

of the R.
0. LawnreNCE, No. 12 Sqo.—One

SwrTH, n.um.. No. 487
—This officer has purticipatad |n
lﬂl‘ﬂll most
heavily defended

?:

Flt. 8gt A.
Iixht‘- in Apnl 1943, this airman was the captain
d pilot of an airoraft en on an operatian.
During the flight the bomber was raked by
fire from an enamy fighter, which badly woundad
the rear and mid-upper m.mnars. Flt. Sgt.
rence di.?ad at.eapl{ t.u evade the attacker, nnd
when levellin the port aileron broke ofi.
The aircraft,which had sustained damage, became
difficult to comtrol, but, in spite of this, Flt. Sgt.
Lawrence displayed great skill and determination
in accomplishing the return flight to this coun-
try, where he effected a mas landing at the °
nearest airfield.
gt. K. BreckoN and Sgt. G. FErreLL, both of
103 Bgn.—Sgts. Breckon and Ferrell were
nilot. and mid-upper gunner respectively of an
aircraft which attacked Dortmund ome night in
May, 1943. On the return ﬂlﬂhf. the aircraft was
subjected to repexted stiacks: an enemy fighter. -
Altho uﬂl his turret was ren unserviceable
the combat, Bgt. Ferrell operated it
manually, at giving his captain a
commentary on the attacker's movements. In
spite of his difficulties, Sgt. Famll eventually
delivered a well-d u'ectaci burst of fire, and shot
the attacker down. Boom alter crossing enemy
coast one of the bomber's engines caught fire
and me nnumcalble while a_little later
another engine ceased to function. Despite this,
Sgt. Breckon flew -on, and, althon a  third
engine became nnnemuuble as the English coast
was reached, he succeeded in gaining an airfield,
where he executed s masterly landing without the
aid of ﬂsm

Sgt. V. H, New, No. 186 S8qgu—This airman has
oom lezad 28 sorties. He has invariabliy dis-
phyad great &et.ermnst.mn in pmnuﬁl home his
attacks, while on several occasions fine air-
manship has been responsible for the safe return
e 'é'm{.'i N. M RAAF. N

i URRAY, 0. 460
s Bgn.—Flt. Bgt Murray h.:in taken -
A in m.n, B tion=s Bg st the
enemy. These h.ue umlndmi a number of sorties
ngainst Berlin and targets in the Ruhr, where
most heavy gposiuun is encountered. He dis-
played exceptional skill in securing photographs

of tha t.u-gat

J. Musm Nag, 51 —Belore
pmteﬂ to this ;gnndmn FH. Sgt. Musson was
anti-submarine patrols in
the Bay of Biscay. On one occasion he was the
navigator of an am—nit which made a success-
ful attack on an enemy U-boat. More recentiy
this airman has purtmilnted in attacks on some
of the enemy¥'s mowt haa daimded hrgul

including Berlin, Ech
Stetiin, In April, é‘m

the same time

w d -
tailed for an alta D'na on;::c :i
his aircraft failed when some 110
target, sbmt, gmdm]lmlg this airman, the objer:lim

was reached and
Fit. Sgt. R. J. NooNax, BN.ZA.F No. 18
Sqn..—-!-‘l BgL Noonan hl.s completed numerous
mi wi operator/air

ﬂmmr O'L‘he targets hna included Frankiurt,

and Turin,
. O'BrieN, No. 161 Sqn.—This
nirnmn participnlad in the Bruneval paratroop
raid with great success, and also in many other
missions, including attacks on the Gnome Works,
Poissy, (ienoa, and a number of anti-submarine

patrols. On one occmsion, this airman spent 38
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bou flgg from la and was
m;ffu’ﬁ;'m ok mw“un mun:g&s of the
nlwm:lmn us to hu mlu;lm

-iu

wi this airman h
ted mumerous sorties a.g-.!mt the most hea
rtified industrial targets in and Ttaly.
These have included saccessinl attac on . Bam—
burg, Bremen, Essen l.nd Cologne. On one occa
-iinnt'hn parti a daylight at.mk on
res

Fit. Sgt. F. L. Ricmamps, No, 192 Bqn—As
rear gunner, Fit, Sgt. Richards has shown out-
stand keenness cnorn and a fine ting
gpirit. His chee and exemplary
tarhaubeenanoumeolimpluﬁnntohiu
fellow gunnbers.

Sqmt'n; {now -l;:?) . lemgx. !No a7
n— airman £oT a r ol opera-
tional doties, during wl he has participated
in _atl on many of the enemy's most heavily
dele “targets in mlny and Ttaly. He also
‘:;‘gk in th: day atlacks sgeinst Danzig

It 8gt. C. Roursson, No. 97 (R. “c.u%lrp an.
- s mirman, as air-gunner, EM
L&l’. e Im
Tiafian targets, = Hi

a large unm'ber ol nttmkx

heavily defended ermﬁ

Jlsu wg‘k)fm in the daylight raids on
ﬂ

Flt mmhumwthwlnavml
number of npmtioual sorties against some dsgn
enemy’s most heas defende

RAA, i‘%an'Mt s?i;s'sfn?i&’ o N‘pmo' o
—FIt. ers has -
numhet of o onal sorties

pated in a lu{a

ocenpied France.
Flt. 8gt. K.

&Lw ‘Na ‘97 Sqn.—This airman
has tsken part in a large nomher of opmmnnal
sorties st the most heavily delended G
marn aond Itallan targets. He also m'ucipltcd
in the -daylight attacks on rext.. nzig, Le
Crw:ot and Milan.

Excellent Pkatqgrapln

Flit. Sgt. R. D. Seanie, No. 207 Bqn—On sll
the operational missions i‘n which he has q&
pated, Fit. Sgt. Bearle has nlagd skl I.l‘ld
determination as & bomb-aimer. efficiency
has been outstanding mﬁb proved by the
excellent phok:gn hs on man
sioms.  In addition to ;ttacldng wmany of the most
heavily defended targets .Germany, he has
also taken %:Brt in the dxyllght operations against
Milan and reusot.

Fit. 8gt. L. Smer, No. 50 Bqn.—As wirkless
operator, FIt. Sgt. Bhiel has taken gaﬂ. in many
sucressfal sorties, including the ylight Taid
oo Le Creusot. He has also obtained some ex-
cellent phutosr-phs

Fit 8gt. P. Siopoxs, No. .44 —0On . one
ocrasion, when h:s aircraflt had been damaged by
eremy mction, this sirman was instrumental in
cuabling it to return to bagse safely. FIL SgL
Riddons has participated in atimcks om some
the enemy's most important and highly dehnded
targets, inclading Berlin.

F? th J. 8revens, RAAF. No. 57 Sqn.
—Fit, Sgt. Stevens has taken part in many opers-
tional sorties, including sttacks on some of the
enemy's most heavily defended targets, such as
‘Berlin and Fsmn.

Fit. ‘SBgt. SuckLiNGg, No. 97 n.—This air-
man has uken pert in a large num of opera-
tional sorties against targets in Germany and
Italy. He also participa in the du.«_rlight raids
on zig and Le Creuasot.

Fit 8gt. W. THACERAY, No. Bgn.—Since
being pnlted to this nqnlﬂm'n in Jul:r, 1942, Fit.
8gt. Thackrsy has completed numerous sorties
over apemy territory. a sorties have incloded
flights to Berlin, Essen, Hamburg and many other
heavily deiended targets ;

Flt. V. Virgo, R.A.AF n. 10 Bgn.
_—At various tuna; this n's. & has sus-
tained severe damage from the ground defences,
but neither this nor edverse weather has deterred
him from completing his task wherever possible.
He bhas made several effective sttacks omn Berlin
and Eessen. On one occasion his aircraft was
repeatedly attecked by an ememy fighter. By
skilful airmanship he enabled Tedr gunner
g;obn.bl.r to du!.ro:r the assailant by an eflective

rst of gunfire.

G. E. WiLitamg, ROAF. No. 81
Bqn -'I‘tm alrman has completed & large number
of sorties as caplain ol sireraft. Omn one attack
oo Bremen he spent 40 minutes over the objective
order to identify the target visually.
Iast sortie hil sircraft was severely dsmmd by
anti-aircraft fire and crashed into th

Fit. 8gbt. F. A. Wonuam, No. Bl!-q,nvf’lt 8
Wonham has participated in & };g number t‘:{

attacks

operational sorties, which ha

on Berlin and Essen. His chm-l‘nl confidence and

sbﬂ.ltg‘ hu“'d"ff;.; :;h:n n.ilmuu ovar the ri;rs;lcii

vy Op ave cont

to suceess attained by mm‘f 2
Fit. Bgt. (now PJO.) W. WoobHousE, No. 57

aqn.—‘lm . Woodhonse is a navigator of ex-

ceptional ability, who has mrtlci'g; in altu:ln

on many of the molthl:m;ly rtified areas

g:@:mhltioﬂﬂ a very high mﬁf and gn nkiﬁ

5

tributed to the success of many sorties
which have included raids on  Berlin Genos:
00;1 o and the dlyhsht ra.td on Milan.

. {now P/O. . WyLwie, No. 158
Sqn.— Bgi.Wy]liaLnIn! record of opera-
tional fiying, first in Onuh‘!m(gmmlnd andp?l.l.-

“has been exmn
Fit,

OCeR- -

" i

FLIGHT

SERVICE AVIAT!ON

terly “in Bomber Command, where he has taken
in attacks onmmenitheanmumn
eavily defended targeis, iaah}dms Genoa, Tuorin,
Hamburz. Breman. and Stuitgars. On
oocasion he hu flown his sireraft
ulelg back to blsa when damaged by Mtw

Sgt. A. E. Bmp, No. 35 Sqn.—Flt.

&Bird has proved himself to be am exiremely

ent and capable air gunmer. His coolness in
the face of thu strong ion encountersd over
such targets as Bremen; Berlin, Turin and Cologne
nry.
Molxtyre, No. 83 Bqn —Many
ol this mrmans sorties have been against the
enemy's most heavily c}utendod targets, imcluding
Berlin, Hamburg, Essen and Bremen. In Ju
1942, he was wireless ﬁpmbnr in m aire t_
which, when returning from a daylig
lhm,i%k was attacked I:ry cnemy
cintyre's
unabhd lm gﬁnt to evadc 1

Em-!ln in Jufﬂu 0 e w
R i&&
utnms very

man b:us oumpla mu‘mr ongl
mtny of them ag : helvily n-;- 1
Italy.
Tailed. Miun
as'nd the
7 n.—As bomh
% numerous
h ha

=
I-.\

~ Group Capt, Strang Graham, M.C.,

who was for some years Service

overseer at the Handley Page works,

has been awarded the George Medal.

The official citation appeared in our.
issue of last week,

B%i: H. J. AspersoN, R.CAF., WNo. 405
R.C.AF.) Bqn—Bgt. Anderson has taken part in

tional sorties against targets in
the heavily defended industrial areas of Germany.
He has also flown on & number of apti-submarine
In October, 1942, while on & low level
attack on Flensburg, Bﬁt Anderson's aireraft
was jlluminated by searchlights and subjected to
& heavy concentrstion of anti-aireraft fire
Although wounded in the leg, with calm courage
e continmed with his duties, saying uvothing of
his wound until hall way home.

Bgt. C. M. ArniETa, No. 10 Bqun.—This navigs-
tor, an outstanding member ol & very successful
crew, has never failed to h-ect. his aircraft to
the target and back to bils.
Sgt. Arrieta was forced to blndcn his aimms
by parachute, and in Dmmber 1942, his bomber
was at ed simultaneously for ten minutes b
two enemy fighters, one of whieh wss des

Bgt. R. J. ATkiN, No. 156 —This airman
has at all times displayed navigational ability of
the highest order. His skill and efficiency have
been invaluable on numerons operational missions,
some ol them ?ﬁntt heavily defended targsts
such ms 'Baﬂ‘l‘n ia and ogne.

Sgt. 7. Barsox, No. 50 Sqn.—This airman
has mmplsted a very creditable “tour of apera-

onal duties. In the course of his operational
ﬂ!ghu he has attacked many of the most he

fortified Gewman and Tialian centres, and aiso
teok part in the daylight raid on Le Creusot.
L Bram, No. 90 Bqn.—8gt. Blsir has com-
two tours of operational daty, in the course
of which he has sttacked enemy targets in the
Middle East, and more recently of the heavily
defended targets in the Rubr.

Sgt. B. Batses, No. 7 Sqn—Bgt Baines has
taken part in a large number of operational sor-
ties against some of most. heavily defended
targets in the Rubr arep and Western Germany.

East, nclud:
Ex;o:r.h tﬁalu amd

a; or 3
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Fit. Bgt. 1. Remo, Noo 159 ~Flt. Sgt. Reid

hubassgqmtmtwhmgqq:udamuum
Tlae and efficiency

jonal worties have set au oui-

aﬂmm

on Tripoli in January, 1 home his
altack, securing many hit.s objectives in
spite ol intense and accurate nm.i-umﬂt fire.

Flt, Bgt. J. 8TanTox, No. 159 During the
numerous eperational sorties wh this sirman
has completed he has di himself by

his coolness and courage five. Fit. Bgt.

Stanton’s ability as & ﬁghm coniroller when

altacked by enemy sircraft has, oo four Ons,

gﬁﬁ? mélrgcly instrumental in  the successes
a

Bsh W, T. Gunn, R.N.Z.A..F No. 159 Sqn.—
his dutics with this squadron Bgt.

Gm as displayed outstanding skill and courage

48 an air gunner. During one operation in

November, 1942, his turrét was ha.d damaged

by vannon fire from & Japanese night fi lﬂer In

gpite of this, he continued to fire, a

bestroyed his  assailant.

G. D. Tavior, No. 113 ﬂqn.—'l'hin airman

has e en employed continuonsly on tional
flying\ since July, 1841. Amo % his many sor-
tice hive been & numher of T in the le

pmhcuan in the ap-

attacks on Largeis in

T,

Two Engines Damaged

. McCrossax and Bgi. J. T, Winkixsox,
No. 50 Bgn.—8gte. McCrossan and
were  pilot and -flight engineer
of an aircrsit detailed to attack.
] Belore the was h‘t-
W' aireralt was hit by antiairerait

bich rendered ome npéino ineffcctive &,
damaged another., Some height was Jost but Sgi
McCrossan continned to the target and bombed
it. The aircraft was uam hit and much eguip-
mcnt. was damaged, including the hydraulic sys-

which prevented the bomb deors from being
close& The aircraft rapidly lost furtber height.
All movable squipment was jettiso and suffi-
cient altitude was maintained to enable Sgt

McCrossan to cross the enemy coast at 500 feet
Dmpluv g superh airmanship, he eventually

heJ hase, Duri the return fight Sgi.
Wllkim‘n displa; limt skill and resource and
proved of considerable assistance to his pilot.

Bet. J. H: Ranx, No, 77 Sgn.—One night in
Msy, 1943, Sgt. Rank was captain of s bomber
which was detailed to attack Wuppertal, When
nearing the target the aircraft was hit by heavy
anti-aireralt fire and damage was sustained whi
rendered the bomber difficult to control. Shortly
afterwards the rear gunner reported the approac
ol an unidentified aircraft, and in mest harras
sing circumstancez Bgt. Rank was eompelled to
take evasive action. Still pursued, he pressed on
to the target and made a sneccessiul and deter-
mined attack. Photographs showed that i
bombs fell on the aiming nt.
attack the poreming aircralc
couTse was et for base, where a difficult landing
wae made with snperb skill.

Sgl. J. M, MoK. WiLLiams, R.CAF., No. 77
Sqn.—One night in May, 1943, Bgt. Williams was
rear gunner in an sireraft which took part in an
attack on Dusseldorl. During the bombing run
over the target the bomber was twice attacked
by a Ju. 88. Vioclent evasive action was taken
and ihe aircraft went out of control but eontrol
was Tegained and course set for base after height
of some 5,000 leet had been lost. Later Bgt.
Williams sighted twp Me. 109's fiying a raITel
course with the bomber, one on the port side and
the other on the starboard side, and gave
avoiding directions to his captain As the bomber
was turned Sgt. Williame sighted a third enemy
fighter climbing to attack. He hmmm his gune
to bear on the attacker and with ghort and
well-directed. burst of fire cansed t'hc enem mr—
craft to break away emitting smoke and
The remaining enomy aireraft did not then

attack.

tnmr P/D.) J, L. Cuminename, No. 108
Cuninghame flew on his first nine
" the capacity of air gunner, and on one
ocoasion hizs watchtulness and acourate fire drove
off & succession of enemy fighters which attacked
his l.lmtfh near the target. He laier gualified
as an alr homber, and since then be has par-
ticipated in numerous raids. Hamburg, Culogne,
Munich and Essen are amongst some of the
targets this sirman has attacked, in addition to
I n objectives.

t. B

He also took in the day-

li t raids on Le Creusot and In Jul:r
2, wlulst directing his pilot an ﬂre bombing
mn over Hamburg, his sircraft was severcly
damaged by anti-aireraft fire, and Bgt. Cuning-
hame, with other members of the crew, was
wounded. BSmoke was seen to be coming from
the homb doom but, des ﬂ.e hr: ¥, this
airman, with legs held by navigator,

leaned out of the escape hatch to inwubisate
Bgt. J. A. Day, No. 61 Ban.—As !nr!'leal ra-

tor Bgt. Day has snccessfully partici in
numerous operational wruaa including uen and
Berlia. ‘I'hrouzhout. he has been keen, = &

and reliable in his work, winning the eomplete
confidence of his captain.

Sgi. J. R. Burke, RO AF., No. 97 8qn—This
airman has taken rt in many operationzl sor-
ties, 8 number of which have been attacks against
*the most -trnns defended centres in Germany
and_Ttaly. participated m daylight raids

on €. Le uunt an
Sgt. 8. G. BUrten, No. 10 sqn.~a.¢. Burton

3

During #ie
was evaded .m.m
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has obtained some excellent phofographs, This

uirman has eted nmumerons smecessiol opera-
jonal sorties, including sttacks on targels ab
Milan, Essen, Munich snd Spezia.

Awards of Foreign Decorations
THE: KING has granted unrestricted permis-
sion for the wearing of the undermentioned
decorations, confe on the personnel indicated
in recognition of valuable serviees rendered in
connection with the war:—

Conferred by the President of the
United States of America
Air Medal
Act. qu Ldr. A. H. W. Baun, D.S.0, DF.C.
D.F.C.

Flt. :i C. B. ANDERSON,
Act, Filt. IJt.. R. C. BUOHANAN, DF%ARI'N,ZAF

Act. Fit. Lt M. HGEENEI!

FlO. w B:.m, RAFV.R.

F/0. E Cowax, D.F.C. (now deceased).
T Ramvs, R, W4

P

. (now missing).
B

Sgt. J. F. BAMSON.
Sgh, R, M. Tavior, R.AATF. (now deceased).

Conferred by the President of the
Republic of Poland

Polish Cross of Merit (Second Class)

W/0, R. W. G. PrLLen. *
#»gt. C. E. ¥. BENZON.

Roll of Honour

Casualty Communigud No, 258
HE Air Ministry regrete to announce the
following casualties on various dates. The
: -:.t' kin bave been informed. Casualties ' in
are due to flying upernhons against the
enemy; ‘‘on  active service includes ground
casualties due to enemy action, non-operational
rlm,l,. casualties, fatal accidents and natural
deaths
Of the names in this list, 57 are second entries
..mrr' later information of casualties published
in enrlier lists.

Royal Air Force

KILLED I8 AoTioN.—Sgt. F. R. Beech; FIt,
sgt. H. F. Burney Fit. Szl. H. L. Carter; P10.
A. G. Cobb; Flt.

J. Sgt. 8. A. Coggin; F/O,
8 A. Coles; Sgt. J. D. Collinge; gﬁi o208 - &
Fisher; Sgt. R A Trost; Flt. Sgt. W. H. Good-
ram; BEL J. V. H&mst Sgt. .J. 8. Howard;
Bgt. T, A Jamiewn Bgt. J. McK. Leﬁlus. Sgt..
W. B, McCollum; Fit. Sgt. W. McGhes,
M.: FIO C. H. Nnnon Sgt. R, P M Parket.
8. E. A. Russell; Bgt. K. Bteels; Sxt H, J.
Wephenson; Bgt. P. Ward; Sgi, C. W,
Waterer; F/0. D. J, Webb; Flt. Sgl H. A. Worth-
ington Bgt D. Warr.
l'nzvrcmrur REPORTED M188ING, BELIEVED
Kiiies 18 ACTION, NOow PreEstwmep Kinpep 18
ActioN.—Sgt. J. W. Barberg Sgl. G W. Butter-
worth; /0. G. P_ King; 8 W. Nicoll.
PREVIOUSLY REPORTED 88ING, Now' Pug-
BUMED N AcTioN.—Sgt. D. W. Ashworth:
Ilt. 8gt, K. G. Baungh; 8 J. Berry; H.
Bloor; Bgt. M. Boyle; Sst. M, R. Bro entl
Sgt, E. Cartwright: Ohndmck Sgt. H,
Clarke; Bgt. B. E, H. Cooke Bgt.
M Colling: Sgt. W, % Goll Lt. fv
Court; Flt. Sgt. W F, Cnmpx.ou. /0. J R,
lnncknhank Bgt. Da.nhg Bgt. E. Edwards;
Flt A, F“ieming Sﬁ .. Green; Flc.. Bgt
&Jll[aﬁmn Bgt. F. Ipwell . N.
oL,

3 Al

Maun G, 8 Mﬂls,
« N. 'l‘ OB-E:-:: Sgt. 'W.

8 L L r nm; 0, w Ross; Bglz
8gt. W. R. Smith B‘,b Bproston ;
fi"t ‘Stohe; P/O. B3 Voyzey: Fit.

. Walker Sgt, H. Willig; Sgt. T. C.
Woodhouse.

Previgusiy REPoRTED MissiNg, Now RE-
PORTED KILLED IN AcTron.—Fit. Bgt. T. H. Bil-
lingham; /0. E. A. Mould,

WQUNDED OR_INJURED nl AcTion.—Fit. Sgt,
:mILhCowxn, P/O. 8, F, N, Neal: Sgt. T J.

10
\215:60 og IME“M Iﬁtslélnmlws Raﬂrlnmn N
N—Bg t Act, n r. D F.
Wykeham-Martin, D.F.C -

MissING, D K:t.m:n N Ac'rl-'m— t.
D. B.s..ttar. %lm.gvﬂ J. Blake; Sgt. Bmssxg.
’m: & D o rﬂ“dmr 0, 'r Fnéawgﬂ ADersﬂn-
%gt TL Dewey. Sgt. Gea it

% Hawle ét‘.":t mt
e
:lmm. Sgt k.BgLEobkirk B j I chohﬁ.
I!,l- R, D, Sgt. J. Mel’d Bgt.
S Or\:hnrd Sg-z B Pritcha.rd %3
Steele; Sgt, G. G. Steer: Sgt. P. swphens
C Stringer; Sgt. N, K Taylor; Bgt. J. €.
Thompson; 8gt. H. Walsh.
MissiNG.—Sgh. A, Armstrong; Sgt. M. Bales;
S¢t. K. F. Bell; PJ0. H. Broadbent; 8gt. E. G.
Brown; Sgt J. A, Brown- Sgt. J. Bm'ihn 3gt.
R. Bllrl:dge P/0. Cafch W.
Cave, D.EC.: P/O, C w cmi.asqp;o 6. Davies-

FUGHT

Sgb. 8/F. Dean; Sgb. N. Douglas; Sgt. W.

e W_EEddlnnmn. Bct A, Fvans; F
. W_ Evans; sgt W. G. umu Fli, "Hgt.
Fermor; D. C. Ferris; Sgl. K. Forawr

Sgt.
Tyfield; Sgt. R. M, -
clu-d' Sgt. R. A. Green; 8gt. J. Greenfield; 89
A wE G:eemns. 8gt T. o amley; Bgt, W. W,
Hnrds Sgt, R. Y. Herd; Flt. Sgt. J. A. Hoather;
Sgt. W. J. Holman: P/0, E. Hough; F/O, A,
unt: P/O. F, H. untler DF.M. Bgt. C. H.
Hurle, Sgt. N. E Jones; Sgt. L. Leake: FIt. Lt
J. H. Loder, D.F.C.; F[O. I, L. L. MacLeod;
Bgt. C. A, Mmgmn. 8;:. B. ood Sgt. D,
Moon; Sgt. R. M. M Bgt. O‘I\elll
Sgt, L. . Oth; Sgt. 4. C. Owen-ﬂc It P.'P
ham, DF.C.; st P. G. Polkinghorne; F/0, G. D.
Priestley; ngl-. . Rabjohn; Sgt. J. Reddish ;
8gt. P. O * B.ich: Bgt. W. A. Roberts; Sgi.
B. Bainthouse; Sgt. G, H. Saxton; Fit. Sm.
R. B. 8hephetd; Sgt. A, Bimpson; Sgt. J. Bomer-
ville; Sgt. F. D. Stannard; P/0O, H. J. Summers;
Bgt. A. Biott, DF.M.; Sgt, E. J Btuart; Sgt.
J. E. Taylor; Sgt. 8. R. Tinkler; Sgt G. Tsit-
selis; Sgt. J. C. Young.
KILLED oN ACTIVE SERVICE—IL.A /C. D. . Ash-
croft; Sgt. 0. Bacon; Bgt. T. J. Beresford; Sgt.
J. 8. Birkett; Sgt. E. L. Clark; P/0. G. H. Cone;
Flt. Sgt. H. A. Defreitus; Sgt. E. Fenwick; Sgt.
A. McD., Gardiner; LA/C. G, E. V. Garratt;
Sgt. A Grani; P."O‘ L. G. Gray; Fllf;i Lt T AL

Gibbney; Sgt. H.

Gray; Bgt, W. Hutchinson; Sgt J. Kally:
Bgt. G, S. Lm, sur - o Leunnrcl Begt. B. M.
Marfleet; Sgt. Mason; P/O. M. J. Meatyard;
Bgt, R. A, uge Sst 1. M. Parker; 'F‘;O. &, W
Robb; Sgt. A. W, Bayers; Sgt. ¥, H. Bcanlan;
Bgt.- R. E. Stephens; Sgt. L. R. Thomszs; F10.
A. C, Warnock.

Wousnep ok INJURED ON ACTIVE SERVICE—
L.A/C. M. L. A. Meehan; Cpl. F. Ullathorne;
AfCl W. 8. Watts.

Ditp oF Wousps or Insuries Reoniveb on
Aomive Service.—L.AJC. N Harrison; Bgt.

BT Rees
Diep ox Active SeErvice—L.A/C. R, Batchel-
1‘i0r, LA /C. R. W. Carlier; Cpl. J. 8.

«.fc.z_ W

L.A/C. R. Foote; Cpl. G. C. Hall;

E. W.. J. Horton; L.A/(
Lowry; AJC.1 \V J. 3=
‘Act. I"lt Et. AL G.

}Iatnn. Sgt.
Lawrence; L.A/C. R,

Mullen; (,‘pL H. V. Napier;
Onley: L.A/C. J. M. Phimister; LA/C. F.
Underwood:

Flt, Lt. D. G. Richardson Cox, who
has been awarded a Bar to his D.F.C.
He has seven aircraft to his credit.

Royal Australian Air Force

KiLep 1¥ ActioNn—Flt. Sgt. J. 8. Mackie.
Miss15G, BErLieveEd Kinpiep 1w Action —P/0.
A. E. Horne, D.F.M.

Missing.—Flt. 8gt. E. D, Chalmers; Sgt. F. W, Casua.l!y Commun-fque’ No. 250

Morgan.
Kinrep ox Acrive Service—P/0. 'R. J. Fis-
caline: F1O. T. A. Lev, Htltiqthe names in this list, 98 are second entries

WoUSDED Ok INJURED ON ACTIVE BERVICE.—
P{O. A. R. Cocks.
Diep o8 Acrive BerviceE—Cpl

Royal Canadian Air Force

KILLED IN Ac-no-i ~Bgt. 8. G, Cleveland; W/O.
J. McK. Main
Puvmusmr Reror1ED Missing,

Air Comdre Sir H. N. 8t. V. Norman, Bt.;
in earlier lists. -

Royal Air. Force

KiiLeEp 1% AcTioN.—8gt. J. Currie; F/O, D,
Hirst; Air Cmdre Sir H. N. 8t. V. Nommn. Bt.;
Bgt. H. Roper; Fit, Bgt. T. Rontledge.

PrREVIOUSLY REPORTED MISSING, BELIEVED
KILLED I§¥ ACTION, Xow PRESUMED KILLED I

B. D. Gough.

BELIEVED

KiLLeEp 15 AcTtioN, Now Presumep Kinten 1y AcTioN.—P/0. R. L. Albery; P/O. R. F. Birley;
Acoriox—P/0. G. E. Eichar. Bgt. M. W. Booth; Sgt. :, A. Doman; Fit. Sgt.
PREVIOUSLY Exponwm M188ING, Now Pre- D. H. Freeland; FIt. Bgt. F. G. Green; Sgt.
sum ox.—Sgt. K. J. Aronson;

A E. Gmumell. Sgt i ‘H.nncocks. ¥it, Sgt.
E. G. Hayhoe; ‘%gt Hockenhull; P/0O. D. W.
E. R. Lyons;

Sgt. T. Hunkm Bs"- D. A Mmulny, W/0.
i'it . Roach. Lennard; Sgt. R. C. Loombe; Sgt. J,

N. HcH Moore;

‘Missing, BELIEVED Kn.um AoTtion.—F /0. Sgt. L. 7. Mesdows; Flt. Sgt. A. F, Potts: Sgt.
H. D. Bettue. be Le R.. Bovaird; Bgt. _ A. Priestley; Sgt. F. Roberts; Bgt. K. P. Subbs
E(g ‘J’ Buckwe F,"O \';') ig"v Hmﬂomelg;, Sgt. J. McR. Wallace,

. . Zer PreEvioUsLy ReronTED MissiNg, mNow  Pre-
J McL. rnson. hﬁ R. E. I-I:rt Bgt. A. E. suMED KrtiEp ¥ AcTioN.—Sgt. N J. Alecock;

urtuu. ow; Set E. 0'Halloran; W/0. E. K. A. Anderson; D. Sztu H. W.
E;b. Pslmrf Bi?; E. L. Ratelle; 51!% Bending; Sgt. D. M. Bowd: Fit. Bgt.. P, C. Cato;

mﬁy Simonett; P/O. A. Stlosoun; Sgt, R, gg:. :g E: ugojle; sFEt. BBgtC R. ]C prghnrllon-

oulson I8 Tawley; J. 8

MissING '—ﬁ'ﬂ A, Atkinson ; C&! H. 8 Dicker; Sgt. J. Ilntmz-tla Bgt. J. G. Ferris; Bgt,
Butler; F /0. V. C-cmh-ar sn 4. N. R. W. A. Follett; m_ A. Harry; Act, 8an.
Duggan; F/0. J 3D, Er:inser' 3&1 Gowen; . Lir P. F. Hicklin t. 0. B, Hagwud Sgt.
Sgt. D. 1. Harvard; PJO. B.'ughas P.-‘U J, Holland: Sgt. 3 es; Sgt. Ewd

. M. Ivatt; Sgt. J. H. B. Jmnnst&ew ol Sgt. V. Howe; s;r_ W, W. Hnghaa' %L . B
Johnudmn PO, J. Lenno l I..B James: Fit. th ,Km;, Fit. 3!‘» H p
donald ; Bgt. N R. McKinley; A‘-“ b L“' Knight; Sgi. R: Mragor G. A. Melntyre;
M-ddﬁ-. 10, Q Hoﬂlt w-PIO 3R .nl-[mi' Sgt. W. C. McLeish; Flt. Lt. 1. Maitland, D.F.C.}
. Pl.)'ne "SR W, 3% Reld: sgt- SR R ot e e F;osq Dmm%'thnil Lt

] . ™, v . T, o
mondf E Bmlﬂl Sgt. . W. Walkerdine; - DFCFBg} 3. W. P‘tattF Fit. 8gt. ¥. Ran-
B Robinson; F/ N. J. Btabb;

KILLED cmm Snvxct-s ._A. Darby; Sgt. ‘Gl Sgt. J. Stewart; Sgt. A. R. Taylt:r;

F!O R. H. Hurton P/0O, J. D. McDonell; Sgt. 8 F. Twm; Flt, Sgt. A Wale: W/0. O
8. Measor. athey.

Du:n oF WoUNDs on . INJURIES RI-GZIVF-D ON WouxnpeD oR INouRED 1N ActioNn—F /0. R. F,

ACTIVE Buﬂcx-—-!‘fo P. B. Robertso Claytou; Sgt. J.. A. Dick; P/O. - R. W, Lewis;

Sgt. W, Walker,

: 0 Diep or Wounps on INIURIERS RECEIVED IN
Royal New Zealand Air Force ' Actox—wi Sgi. J."W. Edwards; P/0. L. 5.
MissiNa—F/0. P, R. Galbraith; PfO. T. MissiNG, Bm.w.v::n Kn.u:n X Amuu —8gt.
Sampson. Ww. P. But.er, ;l‘gt, s Bgt. A, Brock-
a;iﬁlmme ED O INJURED IN AcTtioNn—Bgt. W. D. ;?yo, BI‘L bery s&h‘ﬂ“dng'“ s]gu E‘,Cpiﬁmﬁ;
5 . ar . o1 H
KiLlep oN AcorIvE Service—F/0. H. 8. Sgt. M. A. Harrison; P/O. W. D. Hawkes; 8 t.
Bhearer. J. F. Hinds; Sgt. T. W. Shui t: Sgt. J, Smith;
Sgt. E. 8. "rumpldns. Sgt Warburton: Sgt.

C. W. H, Westwood

South African Air Force Missixa.—Sgt. C. C. Adams; Sgt F. V. G,
Alloway; Sgt. R. H. Ancell: F/0. D. M. A. Ban-
WoUNDED oF INJURED IN AcTioN.—Flt. Sgt. ton; Bgt. E. H. F. Barker; P/0O.: 1 K. Barrett;
M. ‘S;fl A. M. H. Black; Bzt. a. L. Bnilomiﬂ Act
Hrssnm, Bi:mm!m KILLED. IN Ac'rlox-—{‘)q;;. LIt T.o J Bowyer; F/O. P. C. (‘ Bradleg-
A, M. Budd; Lt. J. Badler; Fit Drayton; Sgt. R. Burrows: P/O. Chrmu
Wouds. Act. Flt. Lt, A. D Coldicott, D.F.M.; P 0. J,



FLIGHT

SehviCE Avmnofﬁf

KIiLLep 18 ACTION, . XOW PRESUMED i
AcrioN.—Sgt, J, F. Lumsden; F/OQ. J. M, Paape;
G. E. Martin; 5%,3- ¥, | urst.

SLY ~ REFQR’ MissiNgG, w PnE-

ﬂ e aumx.'—l’lt. B& P, 5. Bar-
s ii, W/ a.:.mwm &LL&-;M.
G OL Fif. Sgt. C. V. McP 3

n. Sgt.- L. Bumu:t'

South Afn‘ccm Air Force
MissIiNG, Bu.um.n KILLED IN ACTioN.-—Uapl
JKJ.I.I..ED oN Amvn Servioe—~Lt. I. W, Young,

iuw 20TH,

THET ) w . Walker; Bgt. J.
B St B |
G gON ; - C. Wrig

PREVIOUSLY EPORTED Jﬂsmc. BELIEVED
KiLLkp oX ACTIVE. SERVICE, Now PRESUMED
Kniep oN Acmive SeRvicE—W/0. B. W.
Merryweather.

PreviousLy ‘HeromTep Missssa, Now
SUMED KrLLenWon Amvr. Service.—Sgt. nh{
hvgdm. Bgt. E. 8. Normore.

DiED o8 AcTive SERVICE—LL. T. G. Nicholas. _w‘lm o oN ACTIVE SERVICE~
; . " ; ol e 4 IED OF WoUNSS or INJUNIES RECEIVED ox
. Casualty Communigqué No. 260 Aguve Senyice—gt R A. Hartwell
A. 3 Ot the names in this list 103 are second entries Cnmm?:; W. Dackn 'L T Arnet CDE-
oY m lu..! m', f""“ﬁ lnter iniormation of cacualiies pablished  F. W, Fiahors &rex '. Gamsh- LAIC. W
E Wright. . e - " . in earlier lsts.

Ilug&ca Cpl H. Ww. F. iturria; AjlC.2

L_;rc B. aTnes,
Fnawotzm.r RP.POB.TED "MissiNG, Now fg.
PORTED PRISONER or Wan—P/0. N. C. Jones,
DF.M.; Fit. Bgt. G. Joweit.

Rl A Botes

KILLED 1N Ac'nox—ﬁgt J L anm sgt

i LAYC. " Gox: Sgi. E. BTl St kb oo O y
R R ERARREETER o Aot A
e T T S o g 0 3
¥/0. W, R Bean: AJCT A King; ¥it It L A 55t T MeC, Campholl; ¥It Sgi. A W, Doighs;  Royal Australian Air Force
Weighy, O B 3. Morson, DM K/O. 3. ¥- favers; Act. Fit. 'Lt R. . W iliamon: St Kuuen v Aorox. It Sgt A Tt MgFuslane
ACE D W, Pemrsﬁvc?_sﬁ: l{;ﬁ,ni':i?g PREVIOGSLY mﬁgﬁ ﬁ:ﬁ“ JNX;’&,{;& KILLED 1N Ac-non, Now Peesomen KILLeD 1x

AcCTioN.—8gt. C. Butcher; P/0O. J. ?1 Moss.

. SUMED KILLED
e E. ; AjC2 R, Faller; LA t. N. V. Bmkertun ﬂgt.. R. I‘L Brett; 8gt. J: SLY sING, Now
W, H. James; L. ;! R. n; Act. %%rne, 8 Cogper; P/O. mmﬂgmmummﬁm-— 1t Sgt. wpué
¥. J H. Marshall; A’C:2 'W. Monaghan 1 R. 0. Curda-ll Bst m Dembm‘ PjO. E. . Hawes; 8gt. E MacD. Kins, Bgt. W. Maephee;
J. K. N. Munro; L.A/C. A, F, Plulh'?s{ LA/C. - Evans; Fh‘. Sgt. J. Ehrrmnnd J. A, Fraser;  Sgt. V. O. Noonan: Sgt. W. M. § ugherg. Fit.
H. G. Stafford; Aj/C2 E. T. W. Wh P/0. WA, J. Fuller; Sgt. R. B. Gadsdon; FIt.  spt W Stone: Sgt. 0. M. Thorn, N. White.
3 Bgt. A.-8. Graeme Cook; A F_Gregory; Pf zssma, BELIEVED Ac-nmv - L
‘Royal Australian Air Force M W. Groves; gt 5 T Higsina; S, Courtney; Sgt. O. H. A, Smith.
: - - Highfield; B? J. A. Hughes; ¥, J. Jmt‘ﬁi lms:NG—PIO K. E. Mahoney; Flt. Sgt. J. F.
PREVIOUELY REPORTED MiIssiNgG, BELIEVED  ggp’ W, M. Jumes; Sgt. H. G. Jones; 8gt, J. A Mills; F/O. B. L. Musgrave, D.F.C.
KjLLED 1N ACTION, Now PresuMep KILLED IN  Enox: Fit. Lt. D. B, B, Low; Bib. F. L. Lafi;
Am_s“r"nmu& “im‘mgl w Pag- o= ﬂ% T fm —O zi‘..n‘.
10USL TED o R = . X i P nad' 1 »
sumen Kiiren ix Acriom—b' .I'U H N_ Bui- m.i th\ﬂlmd'ﬁﬁwxrsxk ]i 1;_' -k RD}‘al Cﬂ, win A]T F(J‘TC{_
cher; Bet. B. B Eva: F/O. . H. ‘H. Hosband: cotd; Bet, Norregaard ; . H. P. 0'Dell; gﬁl— KILLED IN ACTION Bgt. 1. 1. Kliman.
B, A, © E!f'h Sgt_ H. 0. ‘Thompson. A '“"m' Wing. Odf. M. V. Pelerstmiih PreVIOUSLY Rxpl:;u‘rxn MISBING
MissING.—F /0. A. M. Harvey. D.F.C.; Sgt. R. 8. Petfican; 8gt. G. ‘A, : Kiriep 1w Ac-mm Now PrEsSUMED KILLED IN
KILLED ON AcTive ServicE—Sgi. R, F. Fen- Act, 8qn. r. ¥. H Robertsan; P/O. P. J. N, AcTieN—P/D. P. Ouellefte,
ton; Sgt. N. M. Gray; F/O. R. B. B""‘-‘hw'-k Robinson; Sgt. G. A, Russell; Sgt. W. Smith; PREVIOUSLY llmu:lm Hlssmn Now ‘Pu
Sgt. J. F. on; Sgt. G. A, Mills; Bgt. V. BIgt. W. D. Smyth; 8gt. J. J. Southern; P/O. SUMED Kn.u;n IN ACTION.—F" T. €. Blpg
Pug; Bgt. W. R. Swan. H. Taylor; l-‘it Sgt. J, Thomas: P/0. G, L. FiL. %m X Caryll; Fh s;r, G Chm
oUsLY  HePorTED MissiNg, Berizvenp Tuder; Sgl‘.. Wilkes: Flt. Sgt. D. G. William- Set. M. clukg P/O. 6. A. Cooper; *
KilLip ON ACTIVE SERVICE, NOW son; Sgt. C. Wood. J.E. H_Emcmd 8 D Fenton; Fit. Sgt. H

PRESUMED
KiLLED oN AcTivE Serviop.—Sgh. P. H. Dawson. WounpEp or InNdumED v AcTios.—Fli, Szt
PREVIOUSLY REPORTED MISSING, Now Pre- H. K. MacGregor: Act. Squns Ldr. D, W. A. otters
SUMED KILLED ON ACTIVE BERVICE—Sgt: L. M. Stones, D.F.C. Pri.ut.ice, Bat. W. Roney; F/O Sﬁt Beoul
MceCormack. MISSING, Bsmuvan Kn.m".n o Amo:.-s 6

I ﬁaid Fl&BﬂJﬂ.M.RThBﬁEIEE.SELTA.
Royal Canadian Air Force Brooker: Sgt. AL H. Olask; gt d. M. B Hndﬁeh.l ithers

J. P Jolley ; P,h

(Jm uIr;
‘er uﬁns, Fit. Bgt. J. ng Pott

Brookes' Hgt. A, Par.ncmnv Rerortep Missikg, Now Re-
Bet.- R, A, gﬂestrap. Bgt. %gt'h?' t. ro&mn KiLLep an Action.—Sgt. L. J. Labl. e

Kiiep as Acrion.— PO, D J. Jay. ; . €. A. Long; s, Lyon: WOUNDED on INJURED IN AOTION.—Sgt.
PREVIOUSLY REPORTED MissiNGg, BELIEVED . A. W. McKillop; Sgt. J. 1. P. Morgan; Sgt.
E1LLED 18 ACTION, NOwW 1N G. Pegler; Act, Fit. It. D. P. Puddephatt; P(O. Hmmq, Berreven KILLED 1IN ACTION.—Sgt
ACTION .-—Bat G. E. O. Coldren; R. Grabek; D. E, s F/O. A C. Swith; F/O. N -J. J. L. Arthor; Fit. Sgt. J. G. Bndy. P/0. L. J.
F/O, L. 1. Smith; Wing Cdr. J. D, Twigg Stanford; Sgt. G. 8. Walton; P/0. L. G, lier. Burpee, D.F.M. , P/0, H. R. Drake; th ¥ J.B
PREVIOUSLY REPORTED MISSING, NOw Pro- MisgiNg.—Sgt, J, W. Avent; Sgt. E. G. F. B Guepin; 815‘ n Fnr p,'% D. G. Fraser;
KILLED 1N ACTION.—Sgt, u. er; Sgt, Bad% Set. L. J. Beeh: Bite  P/O. W. Lowi ﬁp F. n ald
Fli. Sgi, J. J. Carey; F/O. A. L. MacGilliv W. G. Berry; Bgt. E. W. Beits: L. 8. Broom B;n. :
. A, I McDonogh; P/O. V. M- Horrlwn: field; F/0. L. G. Burgess; Sgt. W. Burton; B-m:.lt.on Pfﬂ V. W Bym P,fé A D uem.
8gi. A. H. Robitaille; Flt. Sgt. J. W. Banderson; Bgt. F. Butterfield; Sgt. -K: G. Chilver; Flt, Lt. Bgt. P. Fighter; B. L. Haley; Sﬂ'
t. R. O. Btuart P & Connollys FIO G W. Cooper; gst._ L. G, A Jackson; Sgt. J. well; Fit. Sgt. L. B. McGee.
1ED OF WOUNDS OR _ INJURIEE RECEIVED IN g’.t H. W Flt.” Sgt. W, P. Daly; PO, Millan; Bit. D. C. Maxwell;
- Acrion.—P (0. A. Rotenbe FFC} . . Ihh- /0. L. H, Eades; Eﬂl, W. M. A. D. Mo 3 J. Ramey; Bgt. G. W. F
MissiNg, BELIEVED KiLLen an ACTION- t— Ewing; Bft Fletcher; 8gt. D. Galley; ¥/0, 5.
G. R. Gowling; 8gt. A, B. Green; 8gt, J. F. J, L. G, Gil mo LN, W. Goldspink; Sgi, K. H. Ac-rrvn m\vwa-—sgt J. H. Col,
Prieur, Green; r. . W, B. Griffiths; 8gt. T. H. lett; F/O. ll'.' t. Sgt. D. E. Elliot;
MiIBSING. t. G. Bancescoe; B!L P. H. Brand; Harvey; S8zt. E. J Havnar; F/0. E. F, H, Heard: It. Sgt. M. J. . Kerby; Act W{O G. W. Paul;
Bgt. A P tam; Sgt. H. A. Crouse; 5 Sgt. B. G. Wickling;"Sgt. E J. 0. Howard: Sgt. . Piket; ¥/0. D, J. Smith
E. K. Eilwards; . L R. Fadden; Bﬁ J. C. Howse; P/O. J. T. Hut on; FJO. R, - OUNDED on INJURED ON ACTIVE Stuvien.—
H. G, Freeman; P/0. J. A. Guy; Sgt. A. Inwood, D.F.C.; Wing Cdr. D, ¥. Ivins; Bzt 8gt. L. G. Davies.
; Fhﬁ-‘li} C. Hanna; Pf% Fé lrkgmi- }z_ J Jaclg;n: Sgt. C. MeA. J?Jrvi]er: Gttna. ﬂ
£00 ; . B. W. Jennings; Bgt. ;i 50N ; y i Jones; . J_ Kay; Flt. -
Sgly 3, P Dy Leclesc: Bet 'R0, Leomsrd: - 'knoxs & Lgihé'ansf;‘:ﬂé ir. T o - Royal New Zealand Air Force
Bet. R. . McRae; Sgt O N. Hltnnaﬂm‘ Adh, ﬁ‘-g{ r - D. Bagrath; Fit. T4 R. R. PrevioUusty Rerorten  Missine, Brrigvep
J. 0. Mander; Bgt. J. in; Bgt. W mlm McSwiney; Opl. M. Maley; Sgt. W. McCall: Sgi. KILLED 1N AetioN, Now PRESUMED %
8t “W. C. Sution: gt J. R. Stewart; ¥/0. R 0. Malthy: N Marshall; Sgv . O Acriow-fgt. O, k. Reid: Flt. Sgt. K. T Ryan
rquhart; Sgt. M. E. Zapfe. Maxwell; Fli. B, L. N. Morgan; L.A/Q, F. A. PREVIOUSLY _ wrep_ MissiNg, Now Pre
KILLED OX ACTIVE SERVI . D. R. Chal- . - G. 1. Moore; F/O, F. W, = suMEp Knmiep 18 Acrmion—Sgt. P. J. Hooper:
mers; R. R. Courtney; 1C. E. O M. pm-;-e- G A Parker; Flt, Lt A N. H FJIG E. M. Innes-Jones; Bgt. F. E, McKenzie;
Gilberty Flt, S8gb. A. Irvine; B&t A. C. Matheson; WL& F R. muu- J. T. Poolev: M., L. McLeod; 'P.ﬂ‘d. R. W. Morton; W/0.
Sgt.  F. J. Matier; J. G." 0'Gorman; (b!. A. Ra E{ Hew.l P, Lt A W. Osinan; P/0. D, N. Potls.
R. F, Pelrine; Cpl. W. 6: Wood; Cpl.- R. %t‘N Rﬂey A Rngars. Fit. Lt. A. F.
Woods, ;' 8gt. .; FiO. J. :

Diep ox Acrive Sgrvice—8gt. H. C. Ferguson. F'hutl.'t B e gwn’ aqumm. m,g
Royal New Zealand Air Force L Wosness Set ?“k’%mn (PO AN
ers

Bgt. J. Wﬂkinm, FlO. B W !lldm
Krnuep 18 Acrion—Sgt. K. Burchard. Flt. Lt. C. B. I. Willey, M.C;; F/0. D, 8 -
Previovsry Repor7ED Ilnm'ua Bn.usm Williams.

- South African Air Force

PreviovsLy ReronTen Missing, m:w Pre-
suMeED KILLED 1IN AcTioN.—It. A, n. Morum.

KiLLep oN Acorive Bervice—Lt. D. mvidmn,
W/0. Bhearl. -
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