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motto. We arrange the Service and the Speed

and you supply the Civility ; at first because you
badly need Die Sets and in the end because
you’re so pleased with the way we deliver the

goods. Next order please !

Desoutter DIE SETS
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THE PIONEER MAGMESIUM ALLOYS
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iricreased carrying capacity.
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The "FULMAR"
The Fulmar petrel is found around
Britain's northern shores, and glse-
where. Of recent years its numbers
have tended to increase,

Although gull-like in general
appearance, its flight is distinctive,
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“lhe Outlook

Lifting the Curtain

LTHOUGH the end of the war is not yet in sight,
and although there must be no let-up of our war
effort, it is a healthy sign of the times that in many

quarters the question of post-war aviation is being pon-
dered and discussed,

Mr. Roy Chadwick, Avro’s chief designer, told
members of the Design and Industries Association in
Manchester last week his views on post-war flying. Of
orfhiodox aircraft he said he thought that up to a loaded
weight of 100 tons the landplane would win, but that
above this weight the flying boat would score. It is
interesting to have this statement from a designer who
has produced landplanes almost exclusively (except for
a few types fitted with floats).

Improvements likely to be included in post-war air-
craft were pressurised cabins for long-range trans-oceanic
flights, and thermal anti-icing equipment on nearly all
types. In this week’s issue we describe and illustrate
the American thermal anti-icing equipment produced as
a result of collaboration between the American National
Advisory Committee for Aeronautics and the Consoli-
dated Vultee Corporation. This, of course, goes a good
deal further than the exhaust-heated leading-edges of
certain German military types.

We have for many years held the view that pressure
»abins will have to be used on nearly all classes of com-
mercial passenger aircraft. It will not suffice fo confine
this ““luxury " to long-distance transoceanic types. it
is not necessary to go to very great heights in order to
experience the discomfort that can be caused by rapid
changes of height. We believe that passengers will
demand pressure cabins, and that of two competing air-
lines with similar equipment except for the pressure
cabin, that which has the pressure cabins will scoop

all the traffic. It is no use saying that the weight can-
not be afforded. It will have to be afforded.

On the subject of ranges and speeds, few will disagree
with Mr. Chadwick. With present-day aircraft, and any
orthodox types likely to follow, stages of about 1,000
miles are not only economic from the operator’s point
of view but they give passengers a chance to get out
and stretch their legs. This type of aircraft is not likely
to cruise economically at more than 200 m.p.h. The
faster-cruising types will be crack liners and mailplanes.

Flying Wings

LTHOUGH he expressed the belief that there will
~be a great deal of experimental development
work done on jet propulsion and flying wing or
all-wing aircraft, we think Mr. Chadwick was unduly
pessimistic in thinking that it will be ten before
such types come into use. Sir Frederick Handley Page
rather took Mr. Chadwick to task for this view. He was
speaking as Master of the Worshipful Company of Coach
Makers and Coach Harness Makers of London, in
London, the next day, and pleaded for a realisation of
the futility of thinking we could build a better world
with wartime equipment. We had to realise that new
and better machines, whatever their class and type,
would be needed to enable us to face the competition.
Of Mr. Chadwick he said that it might be true that we
should go on building existing types for ten years, but

he very much doubted that anyone would buy them!
The flying wing may or may not be the ultimate solu-
tion—ultimate in the sense only that so long as we
depend upon indirect lift we shall need wings. Mr.
Chadwick knows what he is talking about when he says
that the problems are many and have not yet been fully
studied. Even if they are solved, it does not appear
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entirely certain that the all-wing type will necessarily
be very much more efficient than one with a fuselage
or with tail booms. The all-wing ideal 15 closely linked
with size, and if the size increases to such an extent that
passengers can be mainly or entirely housed inside the
wing, it seems to us to matter little that there are a
pair of relatively slender booms carrying a tail. That
may well be a better solution than the tailless, with its
many peculiarities.

Jet Propulsion

AVING said that cruising speeds in excess of 200

m.p.h. would only be employed by the crack air

liners, Mr. Chadwick made the wvery sensible
remark that the really high speeds would only come
with the introduction of the jet-propelled high-altitude
type of aircraft. In his classic Wilbur Wright lecture
Dr., Edward P. Warner showed that the net advantage
to be derived from flying high might easily be over-
rated. He was referring to the orthodox type of air-
craft with supercharged reciprocating engine and vari-

able-pitch airscrews
The picture is \'ery different when we come to jet
propulsion. Not until very great speeds are attained
does the direct reaction form of propulsion become really
efficient. Although compressors will have to deal with
the rarefied air at great heights, much as does the blower
of the present reciprocating engine, the jet efficiency itself
increases with speed. In this connection readers will
find much of interest in the article published in this issue
which deals with research on rocket propulsion. The
work extended over a period of years before the war
and the experimepters were amateurs who received no
official éncourag All the more credit to them for
at-they dealt with powder fuel
ciency of problems of jets and ejectors
enters are much the same whether the
or liquigey An additipnal field for research
nt 18 '@lmutmn with the compressors
i uid 1'11015.,J but the efficiency of

only, bu
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the jets themselves plays a big part in the final results,
and if the jet-propelled aircraft is to become a practical
vehicle for high-altitude, long-range flights, the field i
which, for peaceful purposes, it is most likely to show t
advantage, the fuel consumption problem will have to
be tackled and solved. Otherwise the potential advar
tages of jet propulsion will be negatived by inferior p&;
load.

Even granting that the compressor problem is likely to
be solved, it must not be overlooked that altitude with
its rarefied air is not an unmixed blessing, Up fo'a point
the ““thin’’ air enables the aircraft to travel faster for
a given thrust, but it is somewhat unfortunate that the
speed of sound in air is related to air density, so that
it is.reached at lower speeds the higher one flies. That
may mean shock waves set up locally at relatively
moderate speeds.

Mr. Chadwick may possibly be.a little too pessimistic
about the time which this research will take, but nobody
is likely to challenge his statement that ‘‘ A great deal of
(\.penm(nlal work will be done with the jet and combina-
tion of jet and airscrew propulsion during this next ten

¥

years.

THE CUCKOOS : H.M.S. Viclarious, which was for a while on loan to the U.S. Navy in the Pacific, with American aircraft

ranged on her deck.

It is gratifying to see that lend/leasé has got to such proportions that big naval units can be borrowed.
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Interceptor fighter, ground strafer and fighter bomber,

FHE series of heavy and concen-
trated raids on Berlin have
easily topped all other news
subjects recently, and according to at
least one report from Stockholm, the
heart of the ememy capital is para-
lysed
" The-two smashing attacks launched
by the R.A.F. on the nights of
November 22nd and z3rd brought the
total of bombs dropped on the Nazi
stronghold during the present year to
close on 12,000 tons, and by the time
this issue of Flight reaches the hands
of its readers that Staggering hgure
may well have been exceeded, for Sir
Arthur Harris' has said that the on-
slaught will continue ‘* until the heart
of Nazi Germany ceases to beat.”
Scenes of desolation have been
described by refugees arriving in
Sweden from Berlin which must have
made even the bitterest enemies of
Germany shudder, despite their grim
satisfaction at the knowledge that the
fation which sought te enslave the
rest of the world by aggressive
brutality was now having some of its
own medicine rammed down its
throat in enormous doses. For not
only has the centre of the city been
blasted into what has been described
as a “‘great sea of fire and smoke,"
but some of its suburbs have suffered
almost, as severely. The defences
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MODERN NORSEMEN : Norwegian
paratroops making concerted training
drops in Britain.

reat
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The Napier Sabre-engined Hawker Typhoon.

‘Vlk lm I C /] ,'i

R.A.F. Attacks Paralyse Bg'l"i_ :
Smoke” : U.S. Fighter-Bombers

 of Fire and

Sives over France

were Saturated,”” communications
almost” completely severed for several
s, and most of its social services
ght to a standstill.
ﬁl this could not be done, of course,
iithout inflicting very great loss of
life which even Goelitzer, Berlin's
vice-gaulieter, admitted to be
approaching 8,000 to 10,000 killed,
and which has been estimated by non-
German sources at more than twice
as many, Those who have suffered at
German hands will, quite understand-
ably, shed no tears over this; others
must at least regard it as a regret-
table necessity in the ultimate interests
of humanity in general.

One significant factor which should
not be overlooked is that the R.A.F.
bombers, mostly Lancaster, in the

Tuesday mnight attack, found their

target accurately lit by the flares of
the Pathfinders in spite of bad visi-
bility., The New York Herald Tribune,
comsnenting upon this, was quoted by
Reuters as saying : ‘‘ What this means
is that the British have not only
beaten the fog problem, they have per-
fected some system which enables
their pathfinder planes to drop the
guiding flares accurately over the
objective under -weather conditions
that give the maximum aid to the
attackers,

““It. has actually been the R.AF.
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WAR IN THE AIR

ENEMY AIR LOSSES TO NOYV. i7th
Over | Con- | Middle| N.W,
G.B. | tinent | East | Africa
Nov.21 0 0 - iae s
o 2 0 1 0 -0
V.23 0 2 0 0
v 24 0 0 0 5
S 0 3 0 0
« 16 0 6 0 12
Y ¥ 0 0 0 8
o 13 o 2
Totals : West, 7,738 ; Middle East, over 5,751 ;
North-Westc Africa, 3,670.

which has produced the ‘secret
weapon.” It must be an awesome
thought to the Germans that so many
millions throughout the world are
taking only a bitter satisfaction in
every building reported to have been
demolished and every street converted
into a sea of fire.”’

Then on Friday night andall-Lan-
caster force gave Berlin angther 1,000
tons in some 20 min., while Halifaxes
plastered Stiittgart's railffay centre.

Germany, however,#/mow threateus
more loudly than ever of a ‘‘secret
g - en the right time
¢’ used to obliterate
in from tMe map\of Europe. But

y&ﬁ:rl)ut iu‘:}ffy way wWishing to gloat
over the présent situatign, one may be
- forgiven for wondering if even the
Berlinerg do think j(very secretly,
of cougse) tHay, the time has probably

come ‘an ney and wonder uneasily
if their pm}nises of terrible
aprifal W ove any less empty than

romise that no enemy bomb
the Reich.

C
b

ever fall o

AT CONSIGNEES RISK : A 4,000 1b. bomb looks comparatively harmless as it isg
hoisted into the capacious bomb bay of an Avro Lancaster for delivery in Germany.

U.S. Fighter-bombers

IN the meantime the unceasing
attacks on enemy shipping and
power slations, airfields and land

communications in occupied territory
are kept up by eour Typhoons,
Mosquitees, Bostons, Mitchells and
other light aircraft, last week being
notable for the addition of an
American fighter-bomber to .their
ranks. At the time of writing it has
not been stated what type of aircraft
it is which our American Allies have
now put into action as a fighter-
bomber in the daylight offensives
across the Channel, but the indications

PACIFIC PLUNDER : Japanese aircraft found on the airfield at Munda after its '
capture.

BRITISH & U.S. AIR LOSSESTO NOV, 2Tth

Over Middle | N.w,

G.B. | Continent East | Africa

A'crft.| B'brs. F'trs. | A'crft. | A'crit,

Nov wi - oA
21 o 0 0 0 I
22 0 26 0 0 1
13 0 6 0 0 0
24 1] 21 1 0 4
5 1] 0 ¥ 0 |
26 0 74 1 0 [
7 ] 0 o 0 5
ol » 0 1

Totals : West, 8,540; Middle East, 2,335;
North-West Africa, 1,368,

suggest that it may be the Lightning.

At any rate, they made their bow
by attacking airfields in the Calais-St.
Omer area with Thunderbolt escorts,
and the party disposed of a few enemy
aircraft (destroyed, probably destroyed
and damaged) at the cost of two
Thunderbolts. Whirlwinds, escort&!
by Spitfires, also went for targets in
Holland and Northern France.

Last week, also, Flying Fortresses
and Liberators of the Mediterranean
Command attacked Toulon and Sofia,
respectively. The raid on the French
Mediterranean port was directed
against docks, submarine pens and
repair works and, according to Vichy
radio, some 30 buildings were
destroyed. At Sofia the Liberators
went for railway yards, and, shortly
after these two attacks, R.A.F. Wel-
lingtons hammered communication
targets at Turin, the three attacks all
taking place within the space of 24hr.

In the Pacific, heavy losses were ino-
flicted on the Japs by the Carrier Task
force which covered the Gilbert land-'
ings. At the expense of three fighters
and one torpedo-bomber, the U.S.
Navy fliers destroyed 34 enemy
fighters, nine bombers and three four-
engined flying boats—a total of 46
aircraft.

And to crown the week, the Russians
recaptured Gomel.
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F the war is prolonged for any length of tigh

now more than probable that its character

hr(l; change by reason of new weapons

wcess of development on both sides. On sever:
sions the Germans have issued threats of a new
weapon which is said to take the form of a roc
Jectile capable of being propelled for long distances, **
to countries almost on Hitler’s doo sermany l‘ﬂdd(
prolonged experiments with rocket-assisted cars i p:
war ddys, Fritz Opel being prominent, and also with
aircraft at a special rocket flying field in a Berlin suburb.

In recent months the Germans have employed small
rockets on fighters to attack formations of Fortresses on
their daylight raids, and-it is said that thev can out-

distanfe the 0.5 in guns. One rocket is carried under
cach Wing and the dimensions are roughly six inches
i .md some thirty inches long., Long- -range
s accompanying the bombers are ably countering
W menace.
the current issue of the Ilustrated London News,
drawings by G. H. Davis, which are réproduced here-
with, show some German roeket cxperiment$, From
the sections it will be segn that solid fuel and liquid fuel
rockets have been deyéloped. One experimentaljtype is
a liquid fuel stick rocket. e more generally us¢d type
is the solid fuel rogket using slTow}bprningmpowdef as the
propulsive force, but experimentgfgtoceed wWithAlie liquid
fuel type, which pffers greate, i"

An Me 10 firing rocket shells to break up a Fortress fonnatiﬁu.
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Handing ‘“copy '’ and photographs to a flight sergeant pilot of the Public Relations courier flight of Hurricanes,

How the Public Relations Units of the R.A.F. Operate in the Field

HE work of the Public Relations Officers is divided  occurs on the Italian front to the time it appears in print.

into two main functions, i.e., taking the Prcss to  Imagine a fighter pilot returning to his base after doing

- 2ws and sending the news to the Press! It is  some particularly good job of work in the course of which
convenient to d?‘ﬂ?ubt the second of these Tunctions first. his machine had lost a wing-tip. The local P.R.O. would

n dlm t every cdse the public relations officers and  get the whole story from the pilot with all the sidelights
mtugrd ers are men ‘\\ith newspaper C\pt*].‘it nce who  which would not be found in an official intelligence report.

1ave been granted a temposary commission in the R.A.F.  His home town and school are noted because of the special
They are posted to all the vagious commands of the service ~ interest created in those areas. - The photographer takes

2 1d it is'their job to keep ;:Eluw watch on all the activi-  pictures of both the pilot and his disabled aircraft. The

- ..., the Lomm.md in whichithey serve and to send back  story is sent'by W/T to A.F.H.G., and the photographic
\ to "ynd phot hs of 11* idents suitable for publica-  plates flown back by long-range Hurricane if there is.ng,

). glancg i diagrdmmatic layout on page 608 other air transport available,
.R.Og units#hin the Mediterranean Air Command Here the air authorities consider whether it is-suitable
af f a typicdl arrangement. for publication; if so, it is passed on for the attention of
t us itﬂ\ a h_vpfrliux al incident from the time it  Dbase censor. If the story is for local publication’in one
of the service news sheets it will be handed

over direct, but if it is selected for universal
distribution the story and pictures go by radio
or air to the Air Ministry in London. Her
they are. reconsidered and issued - to the
Ministry of Information, who, in turn, issuc
the story to the newspapers as printed sheets
and distribute the photographs via the ordinary
IFleet Street photographic agencies.

Essential Speed

This seems to be a cumbersomé¢ arrange
ment by which a lot of time must be lost.
Actually this is not so, If a story is of suffi-
cient 1mp01tauw it can be in the daily papers ¥
in this country in a matter of ‘hours after its
occurrence thousands of miles awa ay.

Obviously public relations officers spend most
of their time travelling. from one wunit to
another, but they.have their own local head

Public Relations Officers at work in a classroom
of a requisitioned Italian school at Porte
Cognano, near Salerno.
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quarters, which have to be freshly established at every

move forward by the forces. Since the battle of El
Alamein, just a year ago, they have moved forward some
2,500 miles. In the desert they were under canvas, but
now they are in civilisation it is usual for them to find
small cn_lpty villa on the outskirts of a town where they
can work in reasonable comfort.

Taking the Press to War

['urning now to the P.R.0O.'s other main task (the accom-
panying of Press representatives or war correspondents when
* they visit R.A.F. unjts in the field), this is a vast organisa-
tion covering all the commands at home and abroad. To
recount a single visit to a bomber squadron in Britain
would show how the whole system works but, because of its
unusualness, it will be more interesting to dcscribe‘thn
recent trip by fourteen air correspondents to the Mediter-
ranean Theatre of Air Operations. i )

Before a single mile of their 7,500-mile trip could be
covered, the Public Relations Department of the Air Minis-
trv had to make sure that everyone had a war corre-

. clothes.

(Top, left) An official photographer typing his titles out-
side a farmhouse mess in Sicily. (Top, right) Operators
of a P.R.O.U. on the steps of their transmitter trailer.
(Bottom, left) A wrecked Fw 190 makes a useful desk.
(Battom, right) Overhauling a commandeered Fiat car
for use with the Unit.

spondent’s licence ; a passport valid for Portugal and French
North Africa; a military permit to enter the war zone,
and a permit to take sufficient cash out of the country.
While this was being arranged—it only took a matter of
a few days—signals were sent to Wing Cdr. George
Houghton, who commands the P.R.O. units in the Mediter-
ranean area, to start up his end of the organisation. Tickets
for the first part of the journey had to be obtained from
B.O.A.C. and because the aircraft landed in Lisbon on
neutral territory the whole party had to travel in civilian
At Rabat Sale, in North West Africa, B.O.A.C.
said good-bye to the party and Wing Cdr. F.-Gillman,
the accompanying P-R.O ., got in touch with Air Transport
Command to find an airciaft to take them on to Algiers.

At Allied Headquarte_ rs

*On arrival at Algiegs, the Allied Forces Headquarters,
the party were"met by Wing Cdr. Houghton and whisked
off to the P.R.O. villa, where they were met by Air
Vice-Marshal = Wigglesworth, “ Deputy- Air  Commander-
in Chicf, and Air Vice-Marshal H.  P. Lloyd, Air
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SPREADING THE AIR NEWS

Officer Commanding Coastal Air Force,
After spending the night in accom-
modation provided for them at
British Officers’” Transit Camps—
another name for hotels in wartime—
the party moved off the next morn-
ing in an aircraft allotted to them for
the tour. On board the machine there
was a camp bed and blankets for
everyone, and rations for twenty days.
The organisation was so good that
after a series of conferences, at the
rate of nearly two a day, the corre-
spondents had to beg for a day off
to set their
brains and note-

ALLIED FORCES HEADQUARTERS
BASE CENSOR
CABLE HEAD

DAILY CONFERENCE TO 50-62
WAR CORRESPOMNDENTS

AIR COMMUNIQUE I55UED
PHOTOGRAPHIC DARKROOM:
PHOTOGRAPHS RADIDED

-
AIR COMMAND POST
AIR C.-IN-C's. HO.
CHIEF PUBLIC RELATIONS OFFICER
AR COMMUNIQUE PREPARED
W, T TO ALLIED FORCES H.Q.

the morning and at about 11 a.m_, j;
the néws room, the maval, militar
and air spokesmen add some colour to
the bare official statement.

This news room is interesting toq
watch. The floor is covered by
number of small tables, each with 5
typewriter on it. Some of the spoles.
men speak fast and there is silen
while the correspondents take short
hand notes. Others speak a deliberate
sentence at a time, leaving sufficient
time for the correspnndcnts to type it
out. The sudden clatter as fifty type-

writers stammer
out a few words,

books in order.
All the arrange-
ments were ex-
cellent and re-
flected . great
credit on the
public rela-
tions depart-
ments both at
home and

TELEPHONE

W,T TO AF.H.Q.

PRESS HURRICANE FOR
PHOTOGRAPHS

|

COASTAL AIR FORCE H.Q. TACTICAL AIR FORCE H.Q. STRATEGIC AIR FORCE H.Q.
P.R.Os. AND A PHOTOGRAPHER P.R.Os. AND A PHOTOGRAPHER

tﬂ IaI)SC illll'l

absolute silence

while the next

senfence is de-

P.R.O. s S
TELEPHONE » 18 amus

ing to the on.
looker. Later

in the day,
when the story
is written, it is

abroad. It is
no small task to
take 14 corre-
spondents for a
7,500-mile trip,
arrange 14 con-
ferences ‘with
senior officers

(includigg General Eisenhower and Air Chief Marshal
: andsalso fit in visits to typical squadrons of the
Strategic, 'l'act]ial and Coastal Air Forces in North Africa,

i Routine at Base

n return 19 A F.H.Q. with bulging notebooks, the
espondents;were able, during a few days’ wait for an
craft, to see the daily routine of war correspondents
t headquarters. The official communiqués are issued in

A P.R.0.U. radio operator establishes his gear on a flat Italian
roof with a tarpaulin for cover.

|

12th AIR SUPPORT COMMAND P.R.O. ASSAULT POST
P.R.Os. AND 2 PHOTOGRAPHERS P.R.Os. AND A PHOTOGRAPHER P.R.Os. AND A PHOTOGRAPHER

BROADCASTING UNIT
W, T TO AFH.Q.

COMMUNICATION BY D.R.

news room,

DESERT AIR FORCE

W,T TO AFH.Q.

put on the wire
to their journals
after having
passed through
censorship. This
is on the oppo-
site side of the
corridor to the

These accredited correspondents, in the same
manner as the 14 visitors, are entitled to make application
to visit any special commander or squadron in order to
keep their background knowledge up to date. 1f a request,

is granted it is a public relations officer’'s duty to make the

to t

occasion.

said,
labour.

time.

necessary arrangements and accompany him on his journey

e

We have come to expect efficiency from every branch
of the R.AF., and certainly the Public Relations Depart-
ment is not letting the side down.
envy of the other services.

It is, in fact, the

I

BRITAIN'S AIRCRAFT PRODUCTION 'ﬁh"

IR STAFFORD CRIPPS, Minister of Aircraft Productien,
thaoking members of the N.IF'.S. a few days ago for their
part-time work on aircraft production, said: *“We are going
with ‘your help and with the help of the large body of
people now engaged in the aircraft industry to build up an
ever-growing bomber force so that we shall be able to swamp
completely the defences of Germany.
““The whole effectiveness of our. bombing efiort really
depends upon . the numbers we can send over on any given

“The Germans are concentrating everything on defence to
day, and the more we can sapurate their defences the more we
can protect the lives of our pilots and their crews who go over
to bomb Germany.

Sir Stafford, who was speaking at an N.F.S. training college
said that his department was still trying to increase the total
volume of effective offensive aircraft and did not admit that
they had reached the ceiling, but they had no further supplies
of labour with which to reach the ceiling.

Britain’s man-power situation was becoming very critical

““ There is a great deal more that we should like to do,’’ he
““but which we cannot do because we have mot the

““As we approach final victory the position will become
more and more difficult, because we shall have to make @
greater effort to clinch that victory in the soonest possible

‘' In this situation every bit of extra labour that we can get

is of the most vital importance.”’

¢
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In aid of the
ROYTAL AIR - --FORLTE
BENEVOLENT FUND

o i
FRANK WOOTTON

HE DE HAVILLAND AIRCRAFT CO. LTD. has
authorised the sale, in aid of the Royal Air Force
Benevolent Fund, of a limited edition of fine art prints
from their collection of new paintings by Frank Wootton.

These prints which are suitable for framing are perfect
reproductions in the artist’s true colourings.

The following comprise the new series :
7. TIGER MOTH—Trainer of the Empire.
8. LOW ATTACK—The Mosquito technique.
9. MILAN OR TURIN ?—Lancasters over the Alps.
10. MOSQUITOES STING AT NIGHT.

Area of coloured print 17ins. x 12 ins. on 25 ins. x 20 ins. plate-sunk sheet.
Other subjects will shortly be added.

These prints will be eagerly sought for the decoration of R.A.F. messes ;
they make ideal gifts to members of the flying forces and will be .much
appreciated by all concerned with aviation,

Orders, accompanied by remittance, should be sent 1o
SAMSON CLARK & CO. LTD., 57-61, Mortimer Street, London, W.l

The first series of
Frank Wootton prints, of
which a few only of some of
the subjects are still available,
has already been responsible for
raising over £2,500 for the Royal
Air Force Benevolent Fund.

P_R ICES + (Inclusive of i’urchuse Tax)
Single copies of any subject :—

: £1 11s. 6d. post free
Set of four ... £5 15s. 6d. post free

Avery small number of artist-signed
__ proofs is also available. :—
Single copies of any subject ¢ .

‘ £3 3s. 0d. post free > — S
Set of four ... £10 10s. 0d. post free

i tions of Frank Wootton's Qil Paintings of Service Aircraft
M mdes R“m&:c;i?zf the Royal Air Force Benevolent Fund)

To Samson Crark & Co., L1p., 57-61 Mortimer Street, London, W.1.
P“"i_ﬁ'i send the following prints :
| 3 Subject Number i oy e e ! 10 | Setofd ‘
| FINE ART PRINTS Single Copies £1 11s. 6d. [_' SR e
| Do Set of four £5 155.6d. | — | — | — | —
| SIGNED PROOFS Single Copies £3 3s.0d. | | .
| Do. Set of four £10 10s. 0d. | — | — — -

[Enter the number required in the appropriate space]

o - : NOTE—50%, of the purchase price is given immediately
ﬁ’r.r Which I enclose remittance for £ : 1 (SIGNEA).wiiomins e s 10 the RA.F. Benevolent Fund and of the remainder.
gj{’;"’ and after actual cost of printing and distribution has been
Fess

ook recovered, the balance will, in addition, be handed over
Ploags, "€ ~ 1o the Fund,
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Branch of Hawker Siddeley Aircraft Co., Lid.




New Westland Appointment

\. JESTLAND AIRCRAFT,
'Y announces that Mr, Jobhn Fearn
has heen appointed deputy managing
director. Doubtless this appointment
has been rendered desirable by the fact
that the managing director, Mr. Eric
Mensforth, - is devoting a good deal of
fime to his advisory duties at M.AP.
Mr. Fearn has been works director of
1Westlands for some considerable time.

Brig. Critchley's Air Tour
RIG.-GEN.. A. C. CRITCHLEY,
Director-General of British Overseas
Airways Corporation, after a six weeks’
tour of the corporation’s routes to India,
Ceylon, North Africa and the Near East,
has mow returned to this country.

During his tour Brig. Gen Critchley
covered more than 30,000 miles by air
and inspected establishments in Arabia,
Iraq, Persia and Palestine, in addition
to those in India, Ceylon and North
Africa.

P.R. Changes

IR COMDRE. LORD STANSGATE'S

appointment as Vice-President of
the Economic and Administrative Sec-
tion of the Control Commission for Italy
has necessitated the appointment of a
new Director of Public Relations at the
Air Ministry in London.

T'ntil - such ~ appointment has been
made, Group Capt. Lord Willoughby de
Mrcle and Mr. C. P. Robertson, the
joint Deputy Directors of Public Rela-
tions, will' undertake the duties.

Back to 1914-18

IT:\LIAN aircraft operating with the
Allies, Cairo radio recently an-
nounced,
as those used by them when they were
fighting the Germans in the last war.

Three rings in the national colours,
red, white and green, dre painted on
fuselage and wings, the green being in the
centre, but there are no markings on the
fims or rudders.

No Italian aircraft bears either R AL,
or American-markings.

R.AeS. Meetings

WINTER programme of four meet-
ings to be held by the Graduate
and - Student Section of the R.Ae.S.
begins on December Bth, and all of them
will be held in the society's library at

4, Hamilion Place, London, W.1, at
7-30 p.m.
Mr. K. G, Wilkinson will speak on

" Gliders and Gliding '’ at the opening
mecting, and this will be followed by a
discussion, on December 15th, on the
training- of the automobile engineer,

LTD.;

now have the same markings

FEIGHT [

BUSH WORKSHOP : A good idea of the primitive conditions in which repair

work has to be carried out in the Pacific theatre of war is given by this picture of

a bush workshop belonging to a s:gnals unit of the R.AJAF. in North West

Australia. That their aircraft equipment is efficiently maintained speaks volumes
for the improvising skill of the technical ground staffs.

under the chairmanship of Dr, H. Roxbée
Cox, an address on January 6ih by Com-
modore G, d’Erlanger on ** Technical
Problems in the Conversion of Military
Aircraft to Civil Use,’’ and the final meet-
ing of the season on January 12th, when
(,a »t. J. Laurence Pritchard will speak

n “ The Hislory of the R.Ae.S.,”” the
ﬂccusitm being the society’s 78th birth-
day.

Still They Come—

TIEN the Blue Star Line recently
applied before Mr, Justice Bennett

in fhe Chancery Division for confirmation
of alterations to its articles giving it
power to operate airlines, Mr, J. M.
Bower, for the company, said that it

had no intention of carrying on air trans-
port as a separate business, but only in
conjunction with its existing shipping
business,

Justice

Mr. Bennett, confirming the

" week. The lancheon was held

alteration, told him that the memoran-
dum must be altered to make tha#t point
clear.

Blue Star Line, Ltd., it will be re-
membered, was one of the five leading
shipping lines trading between this
country and South America which an-
nounced on November 1st that they were
forming separale companies to operate
air services.

—And Yet Again!

RLI ERENCES to the steady spread of
shipping interests into the world of
aviation are getting almost monotonous,
in fact:

Even the companies trading around
our coast, determined not to be left out
of what looks like being a good thing,
are following the example set by their
bigger maritime brothers and are pre-
paring the way accordingly.

With capital subscribed by shipping
and other transport interests, they are
forming a separate company to operate
passenger and cargo air services as soon
as consents and aircraft can be obtained,
and, it is reported, they do not neces-
sarily intend to wait #ill the war is over.

“H.P."—Coach Maker

A\'I ATTON was well represented at-the
luncheon which, as Master of the
Worshipful Company ' of Coach Makers
and Coach Harness Makers of London,
Sir Frederick Handley Page gave last
in the
Vintners' Hall as the Coach Makers' own
hall was damaged in the great air raids.

Speeches were made by Sir William
Letts, by the Lord Mayor »f London, by
Lord Brabazon of Tara and by Sir
Frederick Handley Page. The guests also
included representatives of the R.AF..
the R.C.A.F., the U.S. Eighth Army Air
Force and the U.S. Navy. Representing
the two last-named were General Eaker

> and John Jay Ide, now a Commander in
« And stop making that blasted chewing not" the U.S. Navy.

D
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model of 4ft. wing span which covered three miles

in one minute the achievement went almost un-
noticed, and so did the power plant, which was a rocket.
Several people working in Glasgow argued about the
phenomenal performance, and Mr. John Algar suggested
that the four-inch diameter cardboard tube used as a
fuselage and for controlling the direction of the propulsive
force must have added considerably to the thrust available
at low speeds, for 180 miles per hour is a low speed for
a rocket.

Nothing much was done until the writers and/Naomi
Roberts joined in the work in 1936. Mr. P. Blair, who
had done some work on rockets for military purposes, came
along later. These newcomers provided means and tools
which had previously been lacking, and also two sets of
buildings situated so far away from human habitation that
dangerous experiments could be made in Cumberland and
Sutherlandshire without danger to anyone not taking part
in the work,

This was very necessary, sinee models had grown from
the crude original shown in the photograph to more
advanced models which could fly more than five miles.
The original, with a float arrangement, could be tested
on Loch Lomond. The early models had been carried out
of Glasgow by lads on bicycles and used on Loch Lomond
with the help of rowing boats and other paraphernalia, the
cost of which was pretty well negligible.

WHEN. in 1920, a Glasgow schoolboy made a flying

Simple Equipment

Even when we became better organised, our methods
had'to be conditioned by the means at our disposal. We
had a cheap lathe and a deal of other bulky equipment of
no great value, but unlike many experimenters we had
ample space. It was, for instance, easy for us to lay a
concretg- track 20 yards in diameter. This track had a
mi{:}iﬂc boss and was used for " captive ' trials.

e always questioned the value of this dangerous piece
of apparatus, but used it in spite of our dislike because
it did have certain great advantages. For instance, the
rockets were fired from a tube, much as a shell is fired
from a gun, but at much lower velocities, of course ; other-
wise the acceleration would have wrecked the starter tube
(which had to be light so that it could be pulled out of

the way of the rocket on its circular path), the cardboard
. safoa
2% BORE 2
-+— TUBE
CHEAP
|_ROCKET SUCTION DUE
- AIR DRAWN IN
TARTER TUBE
IXED T% ROCKET
} ! USED AS AN EJECTOR
= OPEN END
|} 247 sTick 5 OF STARTER SR e
e S USED
| TUBE | INSTEAD OF A STICk
cas ar b
MIXTURE )
EJECTED
]
END OF STICK

AND TUBE REST
ON THE GROUND

From left to right : Experiments 1, 2 and 3. On the right is a diagram
of the Roberts 1936 rocket to the same scale, same 4 oz, of powder, and

same one-minute run, Speed 3,000ft. per sec,

ers, or the three segment-shaped
plainers of the model shown in experiment 4.

The thrust-augmenters, we found, were most easily tried-
out on a captive rocket travelling around a circular path
By using a 9.5 mm. cine camera as a crude form of strobo.
scope with eye or film we were able to measure speed, and
the ejectors shed by stages could be retrieved and
examined.

When the starter tube was used, the gas retainers were
blown off as soon:as the rocket left the muzzle, Then th
three-stage ejector or thrust-augmenter came into operation
and rapidly accelerated the contrivance to * about
350 ft, /sec. At this speed the air forces had changed sd”
that the third stage was torn off, leaving two stages in ush
They dropped off at about 8oo and 1,800 it. [sec. respé’
tively, and the rocket would still accelerate before burning

gas

CRUDE BUT EFFECTIVE : Main parts of an early model,
one of the first to cover more than two miles in one minute,

recovered from Loch Lomond in 1920, It had a steel-cased
rocket and flame-baffle tube. The tape measure is just over
16in. long.

out. Speeds of something like 3,000 ft. [sec (2,000 _
can be attained with these cheap rockets. The maferials
cost about 2s, for each launch,

And now for the model experiments and some of the
results- obtained, But first it may be useful to recall
briefly the forms of jet propulsion. First there is the
rocket, -in which an. explosive resembling '‘gun
powder’" is used. Then there is liquid fuel, such
as petrol or paraffin, burnt in compressed air
or oxygen. Now that liquid oxygen i regu-
larly manufactured for other purposes, this
most concentrated source of all is ideal for thosc
who can obtain it. Iis advantages over cylin-
ders of compressed gas are obvious.

LI

AP w

it The rocket type of propulsion is ideal for
\ Al short durations, say, from 25 seconds to three
\\EEE minutes. For longer duration the liquid fuel
:\g" N  comes into its own: For a flight of more than
8 N an hour’s duration the air compressor begins 4
% E to show its advantages.
SNV

There are a good many things in common in
these -three aspects of jet propulsion. It has
been found that pressures of approximately
300 1b./sq. in. have so many advangages that
it is not advisable to use much nor much
less. The jets should be designed in accordance
with the calculations usual in de Laval turbinc
practice. In theory, velocities of 7,000 to 8,000
ft. /sec. will be attained by the gas stream. In

- .'t”ﬂ.’,,,,’;
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- normal type of rocket is useless for this pur-

THIRD
EJECTOR
Diagram 4 shows an Aldred rocket. The metal body was strong enou
to withstand a pressure of 300 lb./sq. in. in the 4 oz. per sec. size;
rocket body itself is approximately 13in. long.

practice these may not be produced, but the various re-
heat effects seem to have the result that the theoretical
dimensions work as well as any we have tried. Itis difficult
to air-cool the jets of gunpowder rockets, so no one should

. expect more than about one minute's run before the jet
burns out. With compressed air or liquid oxygen this
cooling is equally necessary; it is, howeyer, very easily
achieved since the expanding gas absophs huge quantities
¥ heat from any point where its effect is applied. When
long runs are planned, the multiple-jet scheme employed
by Mr. Williams in his internal combustion turbine marine
engine will probably have to be used. Although this is
likely to be out of reach of amateurs, it is worth mention-
ing that the writers used nine jets, set like the cartridges
in a revolver, in experiment No. 43. Runs of more than
30 minutes were obfained with complete suceess.

The Faster the Better

Rocket propulsion has a number of advantages and one
sesious fault. The fault is that at speeds of less than
2,000 ft. /[sec. most of the poweypis wasted, and.reaction
alone is only efficient when #he aireraft is moving - at
between 1,500 and 3,500 ft./sec. (say, 1,000 fo 2,200
m.p.h.). The rocket has been well developed up to a
certain point and then left alone. Thus all the essential
basic details can be looked up in a reference library. For
many years work on rocket research was stopped until;
some years before the present war, it was resumed by
Herr von' Opel in Germany, by Mr. P. Blair in Spain,
and Mr. G. Aldred in Scotland.

For the amateur experimenter rocket research has the
advantage that the apparatus is simple’to make. School-
dﬁ/ﬁ"&f 16 have made really good rockets, and the best
possible ‘will not cost many shillings unless huge sizes are
involved. As a meaps of p ion the ““ gun powder "’
variety is unique in that it will work in the stratosphere
where there is no air for the combustion of liquid fuel,
but this aspect is not likely to interest the amateur experi-
menter. What does interest him in connection with air-
craft is that a model reaction-propulsion unit is very neatly
as efficient as the full-size machine, so that experiments
on a small scale are especially valuable. It is actually
possible to make power units of lower weight per horse-
power than their full-size counterparts, due to the fact
that the shorter run and consequently smaller fuel store
reduce the main weight so greatly.

It is, for example, quite within the range of aAki]led
amateur’s ability to make a power unit weighing under
2 Ib. which will develop 50 h.p. for one minute. Only
explosives will give such tremendous power in such tiny

- and light deviees. Readers will doubtless recall the starter
cartridge used in high:power aircraft engines. On'a large
scale we have the cordite charge used in aircraft catapults.
In the case of the rocket the power appears in the velocity
of the gas ejected, and so the ideal speed for a rocket-
propelled device is about one-half of the gas velocity, which
is about 7,000 ft./sec. -

Al this article is not intended to treat the rocket
253 of speeding-up a bomb or projectile, it is obvious
that the addition of the sort of jet described will be needed

if rockets are to be of any appreciable assistance. The

=

pose. Without a proper jet a rocket which
burns 4 oz. of powder per second will give less
than -zo Ib. thrust. It will probably weigh
more than 12 1b. and will give its pow:;eil%t
less than 30 secs. The same rocket with a jet
and first ejector, or thrust-augmenter, will
weigh more (15.1b.) but will give a thrust of

more than one cwt. at any speed up to 1,400

ft. /sec., and a thrust of one-half of that up to

neprly 4,000 ft.-sec.; it will give really useful

acceleration to an object weighing as much as
one cwt.,

Without jets based on de Laval practice a

. rocket is a mere toy ; a gun is so much better.

The principle of the rocket is simplicity itself.
) There is a closed container with a source of
high-pressure gas and a jet. The reaction to the force eject-’
ing the gas through the jet propels the rocket in the -
opposite direction.

The inner part of a ** gun powder " rocket and ejector
made by the writer may be regarded as a large example.
A specially formed mass of a “‘composition resembling gun
powder’’ is burnt. hot, high-pressure gas produced
by the combustion of the powder escapes through a jet
so shaped that the gas leaves the jet at the maximum
velocity ; if it succeeds in doing that it gives maximum
thrust,

All those who worked with the writer in our experiments
used metal jets. It may have been lack of skillgwhich
prevented ms from making clay or pottery jets which did
not need cooling and gave proper thrust. The metal jets'
need cooling, about one oz. of water for every pound of
“‘gun powder,”’ and a forced draught which carries on
the cobling after the water has been turned to steam and
the rocket is travelling fast enough to make the d ht
useful. We found that water soaked np in cottga” wool
effects the cooling very simply. The heat and draught burn
up the cotton wool and remove it. .

Jet Accuracy Essential

The jet is the heart of every aircraft and every rocket,
and unless it is good enough all the other work will be
wasted. The choice of material is wide, and pottery should
be ideal in spite of our failure to make satisfactory jets
from it. We found that pure copper, machined from the
solid, made the best jets; cast aluminium was nearly
as good. The jets were finned, externally, of course,
except in the tiny sizes (40 grains per sec.), which had a
thin, spun, Monel-metal jet. These jets mugt be accurate
in size and shape ; a lot of trouble taken them is worth
while. A really well-made jet will give four or five times
the thrust obtained with the crude type described in -the
fireworks text books; and then this force can be multi-
plied many times by properly made ejectors or thrust-
augmenters. The size of the throat of the jet needs to be
perfect. It is worth while plotting the area change of the
throat and to see to it that the coefficient changes steadily
and evenly. The exact angle of the divergent portion, and
its length, are debatable points; there are so many un-
known factors. The writers used a 10-deg. angle.. jet
expands one inch in every si ches of v T
figures and drawings are the 1t of several vears' careful

FINAL STAGE

OF EJECTOR .

-RUDDER

_ALL HEAVY ARTICLES S<z.
LOCATED HERE

Rough diagram of tail-first layout. Proportions are : front

tailplane and elevator chord 2 units, span 10 units ; main

plane chord 4 units, span 22 units. Controllable air intake
: : nose.
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work and should be accepted as probably the best for the
first few trials, but not as perfect results. Even the tiny
rocket model shown in the photograph would not give,. in
our hands, anything like its proper thrust (nearly one
pound) unless fitted with a metal jet of a type similar to
that used in the more advanced models.

We used three sizes of jet, 40 grains per second, on a
steel-cased rocket roin. long and 1ih. in diameter, contain-
ing just over half a pound of mixture, which burned out in
about a minute and a “This did the early work not
=+t badly, but it was afireliable and _not to be recom-
mended. The same can be said of the one we used in most
of our early work. This was used on a rocket 3in. inside
dia. and s5in. long, which held just over 1 1b. of mixture.
It discharged at 4 oz. per sec. This will do, but the one
shown in the drawing is really big enough to be reliable
and its cost is not great, however, its power demands
large aircraft models.

The effect of ejectors or these rockets, when they work
properly, can be tried quite simply. If you can make
—a-smooth accurate hole 1 /12in. dia., the 40 grains per sec.
jet gives a thrust of about 1 Ib. With ejectors fitted, a
thrust of 10 lb. can be obtained, but you cannot expect
more than 6 Ib. thrust every time.

Shown in the drawing of diag. 4 is the } oz. per second
jet. at size gives a force of from 3 to 3} Ib., and with
the biggest ejector system we used on it it would give a
dorce of 150 1b. at 50 m.p.h. The 50 h.p. in the gas stream
atc{.om ft. /sec.. is reduced to 20 h.p. by these ejectors,
and although this is very bad efficiency compared with
what Mr. Williams had already done, unknown to®us, its

—suecess was pretty striking.

Rocket-assisted Tiger Moth

There are before me now full particulars of the ejector

used to help a Tiger Moth into the air. These figures speak
for themselves. One pound of explosive only was used.
The device was 11ft. long, and 22in. in diameter. It scaled
just over 33 lIb. in weight. It developed a force of 150 1b.
up to some 50 m.p.h.; this only fell to 100 1b. at 100 m.p.h.
The cost of fuel at present prices would be about 1s. 8d.
per launch. The value of a device like this may be as low
as the Ministry of Aircraft Production told us in 19309,
but some engineers have different views. So did the pilot
—~of-the aircraft it assisted.

Although it is known that rockets can attain speeds of
over 2,000 m.p.h., and the manufacture of them is well
within the ability of the skilled amateur, this article is
about fully controiled aircraft, and so speeds above 8oo
m.p.h. cannot be considered interesting.

-The first experiment with rockets is easy to try. The
writer used a rocket 1}in. dia. and 6in. long in a 20ft. long
rain-water pipe of 2}in. bore. This was set down tight
over the rocket while the slow fuse was burning. The
—effect was remarkable (see diag. 1). You may find your
rocket covering twice the distance, due to its better start.
Anyone can do this with the sort of rocket we used to buy
in November in memory of Mr. Fawkes. The tendency is
to say that in this way the jet of escaping gas pushes
against the gas held stationary by the tube, and so the
rocket is ejected as if fired from an ill-fitting gun.

If my reader thinks for a minute or two he will begin
to wonder, as we did, if this explanation is adequate, and
he can try the experiment which out doubts suggested.
This is illustrated as experiment 2. Thé rocket is put in
«tie tube, with its active part in and the end of the tube
wide open. He will find that the rocket will fly almost
as well as it did with the end of the tube resting on the
ground. The remarkable thing is that the tube is jerked
upwards while the rocket is inside and after the rocket
has left the tube.

The simplest ejector consists of a plain tube of steel or
cardboard. If the rocket is of 1}in. dia., the tube should
be about 2in. or a little more, and 4in. long. The effect
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of this is greater than the starter tube, and it is difficy);
to imagine how it works. Our guess was that the escaping *
~flame drew in a lot of air and so created a vacuum above
(see diag, 3), and that the rocket pushed against more air.
Without any theory, by sheer test and experiment we per-
fected tubes that increased more than three times the
pull given by ordinary rockets at low speeds. The specially
made jets of Aldred rockets, in addition to giving three
times the thrust by themselves, gave a good gas streanm
the force of which could be multiplied more than ten times
instead of a mere three times in the case of the thrust of
crude rockets. We can say it is clear that the stream of

—=escaping gas sets up a high-velocity stream of air which

drives the whole system along, but just how is a matter
for aerodynamic experts to decide; their training differs
from that of the writer, whose work was limited to steam
turbine design. The point is that the group of us, G,
Aldred, P. Blair, N. Roberts and the writers, proved that
the use of ejectors is an easy way to propel madel aircraft
at high speeds; Mr. Williams proved that ejectors were
more efficient than airscrews. His ejectors appear to have
been more accurately made than ours. The principle and

~general design are the same,

Obedient Models

Roeket-propelled self-launching models are interestip
because they will obey pre-set instructions laid out pu 4
basis of clockwork or time-fused mechanism. Reasonably
skilled amateurs can make and use them without incurrring
any expenditure that is unreasonable for people whose
weekly wages are under £5. The machines are limited to
about 200 m.p.h. if eircumstances and facilities are normal.

Radio contrel, which may be within the range of some
amateurs, imposes the same limits and needs larger and
better made models to carry the greater weight (two metres

~wifig Span or more).

Readers of Flight should know more than we do about
the models themselves. The. tail-first arrangement was
chosen for obvious reagons. It lends itself to jet propulsion.
Readers can work out for themselves the speed which they
consider desirable, and also the means for launching. The
small weight per horse power of a reaction-ejection power
unit gives greater freedom. Vertical launching is possible
since a model that will lift directly upwards is easy to make
if small sizes are used. The size/load ratio is just the

-same problem with models as ‘with full-size aircraft, and
wing loading and power loading of this type of model com-
pares with moderp fighter practice; but the designer's
scope is widened by the huge power of the small, light
propelling units. g,
. In the photograph is shown our first crude model. The
rocket used was the smallest of those described, viz., with
a 4o grains per second jet. With the } oz. per second jet
we used a streamline fuselage, sft. long, instead of a card-
board tube. One model had a 5ft. 6in. wing span, covered
with 1 mm. plywood.

Made in Concrete Moulds 3

—edror more advanced models the writers made aircraft
parts by building up layers of wood, cloth and casein glue,
and let them set under clamp pressure between concrete
moulds covered with tinfoil or waxed paper. If the moulds,
which cost only a few pence, are carefully made and
finished with a coarse file, very strong and accurate parts
can be made. The result is cheaper, lighter and stronger
than any of the older methods, even for ‘“one off.’”' If
several parts are wanted alike, the advantage is tremendous
since making the moulds takes most of the time and labour. ¥

~Later we found that other substances, based on the Aldol

Condensation Process, could be used to replace the casein
glue, and we were able to make boats and car bodies. One
of the latter is still in use after five years’ hard work and
ill-use which would have utterly destroyed the usunal ena-
melled iron car body. We were helped tremendously by
Casein Industries, Ltd., and by I. G. Farbenindustric
Aktiengesellschaft of Leverkusen.

Finally, to conclude by reverting o the design of ejectors,
we have given enough facts for an amateur to start work,
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VICTOR XRD UNIT DETERMINES ELECTRICAL

SOLVES
CUTTING PROBLEM

It's no secret that frequency control of many
oscillating electrical circuits employed in vital
defence apparatus-radio transmitters and
receivers, aircraft beam indicators, aircraft and
submarine detectors-depends upon quartz crystals.
No secret either, is the fact that hair-line accurate
measuring methods to check the electrical axes of
the crystals are of extreme importance in the
manufacture of these control units. Using the
Victor XRD Unit, manufacturers have found in
x-ray diffraction a satisfactory method of analysing
uncut crystals and determining the proper
direction of cutting.

AXES OF QUART:
CRYSTALS . . ..

X-ray diffraction does the job faster, far more accurately
than ever before, and contributes a valuable saving of
both time and material.

For complete information about the Victor XRD X-ray
Diffraction Unit and its application to analytical problems.
request Publication—IBf5. There is no obligation.

ICTOR X-RAY

CORPORATION Es B IS B R K ]

y 3.{,"- 15-19 CAVENDISH PLACE, LONDON, W.l LANgham 4074
/ ; A Sk Birmingham—55 Pershore Street - - - - - - - . Midland 2110
Indu ; Manchester—Milne Buildings, 66 Mosley Street. - - - Central 0275
Probema Glasgow—34 West George. Street -_ - - - - - - . Douglas 1884

Bristol—73 Queen Square - - - - - - . . ... Bristol 20890




DECEMBER 2ND, 1943

FLIGHT

J—

; ROCKET RESEARCH

—

bat there is no science of ejectors and different workers

_lave obtained different results in spite of the most careful
checking. Small modifications and inaccuracies make huge
differences to performance, so we must ask other workers
to use their own initiative.

Using my 4 oz. per second jet, the reader can follow the
drawing for the first ejector, but an adjustable air inlet is
vitally necessary. The second ejector can also be taken
to be well drawn, but the rest depends on other factors.
The 4 oz. per second jet gives a thrust of 55 1b., which is
quite reliable, and so is its 700 h.p. gas stream. With
-Williams's ejectors one can get 6oo h.p. of this, usable
at 400 m.p.h. with ease.

With Williams's multiple-jet gear, and Williams's ejec-
tors imitated in Cumberland, a reliable 450 Ib. thrust at
up to goo ft./sec. (700 m.p.h.) can be maintained; this
makes large models quite practicable. This power unit,
complete with fuel for 30 minutes, weighs less than one-

613

- half of this is Tuel and oxygen, so the amazing figure of

1 Ib./hip. for the equivalent of engine, airscrew, tanks,
fuselage, etc., would not be quite so striking if power for

—S0me hours were needed. Because of this we can see the

next step, for indeed the advantage of drawing air from
an engine and compressor is obvious.

_One other figure might be mentioned. It concerns the
size of ejectors. One experimental device of ours was

on a jet ejecting two pounds of gas per second, at 7,000
ft./sec., with a horse power of 6,500 in the jet. With
our crude ejectors this gave a force of six tons at any
speed up to 8o m.p.h., but its size rules it out. It was
2oft. in diameter and 4oft. long, though it weighed only

two tons..

It is unfortunate that, although more than one Williams
engine is in use to-day, and its success depends upon the
efficiency of its ejectors, the device is all but unknown. It
is-a pity that we had so few weeks between our first exam-
ination of Mr. Williams's ejectors and the outbreak of war ;
aircraft were not ready for ejectors in 1939; they were
too slow. Because of this we could not expect much notice
to be taken of our work in the Misty North. With one

third of a ton, or a little under one Ib./h.p. More than _ exception all the original workers are in the Army now.

ar Atlal;ﬁc hChmarter

Historical Inaccuracies Being Perpetuated : Real Facts About
“ North Atlantic Air Services

T is a very old saying that if only a statement is repeated
I often enough it comes to be accepted as fact. Recent
L utterances and publications concerning the inaugura-
tion of air services across the North Atlantic indicate that
there is risk of a distorted picture coming to be regarded
as genuine. Since air services across the Atlantic will be
of primary importance after the war, it appears desirable
to place the correct history of the beginnings on record now.
. The picture which is being conveyed is that the British
Government and Imperial Airways deliberately prevented
Pan American Airways from inaugurating trans-Atlantic air
services because “this country was not ready and the Ameri-
can competitibn was feared. Such was not the case, and
the facts are, briefly, as follows: — :

. S0 far from Imperial Airways wishing to hold up the start
of the service- across the Atlantic, as early as 1031 Pan
American Airways and Imperial Airways reached an under-
sgmﬂhgl “This was, quite frankly, to protect their respective
interests in view of the fact that the French air company had
been granted afconcession by Portugal to use the Azores on
the southern route to North America. - Tn June, 1937, the
British Government issned to ‘‘Pan Am..' a permit which
clearly indicated the close co-operation between the American
and the British company by providing for simultaneous in-
auguration by the two companies. -

On July s5th, 1937, flights were made by both companies,
Imperials sending the Empire boat Caledonia to New York via
Montreal, and Pan Am. the Clipper 11I (Sikorsky S42B) to
Southampton. Caledonia and her sister ship Cambria made
four. more round trips during that summer; the Clipper I11
completed twe more.

After the completion of the experimental flights, both com-
panies began preparations in real earnest. Pan Am were
relying on the new Boeing 314, of which great things were
expected.  The first of these was not, however, launched until
June, 1638, and was then found to reguire considerable modi-
fications, In actual fact, it did not get its certificate of air-
worthiness until December, 1938. Pan Am. appear to have
been uneasy about the situation, for as early as January, 1938,
the 7.8, Embassy enquired when Imperials would start, and
asked whether the British Government intended to invoke the
restrictive condition about simultaneous inanguration. In the
reply, sent in January, 1938, it was pointed out that the
Managing director of Imperials would be discussing the starting
date with Mr. Juan Trippe, head of Pan Am., and that there
seemed little point in meeting the hypothetical question about
the simultaneous start, which might never arise.

In spite of statements about a pmhablc start h_\' Pan A'm-.
B0 start was actually made, for the reason given above, since

by the time the Boeing 314 got its C. of A. in December, 1938,
it was too late in the season. In meantime, in July, 1938,
Imperials carried out a return flight across the North Atlantic
with Mercury, the upper component of the Short-Mayo Com-
posite, This was definitely the first North Atlantic flight by
a heavier-than-air aircvaft to carry a pay load.

Further tests had been planned for the sammer of 1038 with
De Havilland Albatross landplanes, but the first of these
developed a structural defect under overload taxying trials'so -
that bad to be put right first. Tests were also to be made
with Empire flying boats adapted for flight refuelling, but the
international crisis led to delavs. ‘

On December 23rd, 1938, the American Embassy in London
asked when it would be possible for regular flights to start;
whether Imperials were ready and, if not, whether there would
be any objection to Pan Am. making a start during the coming
spring. The reply of the British Government (dated January
28th, 1939) was to the effect that it was hoped that Tmperials
would be ready to start scheduled services on June 1st, but
that in any event the British-Government did not wish to raise
any objection to Pan Am. starting before then if they were
ready to do so. It was assumed that if the positions were
reversed, the U.S. Government would adopt a similar attitude.

The final chapter in the story is that Pan Am. were unable
to start their service with Boeing 314s until the end of June,
1939. Imperials followed on August sth, using the Empire
S.30 fiying boats Cabot and Caribou, with refuelling in flight
at Shannon airport, Eire, and Botwood, Newfoupdland. Then
war broke out and the British flying boats had to be diverted
to military work, while Pan Am. were able to continue,

Truly there are no traces of an obstructionist policy to be
found in the historical facts of the case, so let us hope that,

for the sakesof the friendship between the two nations, there
will be g further perpetuation of these unfair allegations.
' MODEL WARTIME ACTIVITIES

T a dinner held by the Northern Heights Model Flying

Club in London last week, the new London League Cup
was presented by Mrs. D. A Russell, the wife of the donor,
to the Blackheath Club, who are the first to have their name
inscribed on tke shields surrounding the plinth,

Mr. C. A. Rippon, who was in the chair, told of how this
new London District Inter-club League had been formed and
how, despite wartime handicaps ‘in. the way of material
shortages and the fact that no fewer than 6,000 active aero
modellers were serving with the Forces, twelve club teams had
entered the competition. i . '

Several aero modellers on leave from the R.A.F. turned
up to meet old friends, and the organisers, both of the com-
petition and of the function, are to be comgratulated on the
excellent show put up under very difficult conditions,
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LOCKHEED LODESTAR (C-56 AND C-57)

cient prosecution of the war has resulted in a wide

variety of aircraft, as well as growing numbers of
them, being put into service for the rapid movement of
mail, freight, military equipment and personnel.

Aircraft employed on these duties can be roughly divided
into two classes, civil types (mostly of pre-war design),
and military types which, either because -of operational
obsolescence or special suitability, have been modified into
transport aircraft.

Two versions of the Lodestar, which is in the first-named
category, are in service with the US.A'AF., the C-356,
which is equipped with interior fittings of the executive
kind, such as tables and facilities for administrative use,
and the C-57, which has seating for the transport of per-
sonnel. The former is powered by two 1,100 h.p. Wright
Cyclone engines, and the latter by a pair of 1,200 h.p.
Pratt and Whitney Twin Wasp ¢ngincs, and of the two is

THE Jincreasing importance of air transport in the effi-

perhaps nearer to the original civil version except that
this only had 750 h.p. Pratt and Whitney nine-cylinder
Hormnet engines. Actually a number of ““civil"' Lodestars
with various types of lower-powered Wright and Pratt and
Whitney units were taken over by the U.S.A.A.F., but
those now being supplied all have the larger engines already

. mentioned. The U.S. Navy also uses the Cyclone-engined

model, which it designates the Rso0-1.

The Lodestar, like the Ventura, is of all-metal eonstruc-
tion with a deep, oval-sectioned monocoque fuselage and
single-spar mid-wings which have pronounced taper on both
edges and small rounded tips. Fowler flaps are employed,
and their six guides project from the trailing edge of each
wing. - The wide-span tailplane tapers on the leading edge
and carries twin, egg-shaped fins and rudders set slightly
inboard from’ the rounded tips.

Top speed of the C-56 is 259 m.p.h., and of the C-57,
277 m.p.h, f

ECC-SHAPED

7

it

CJC!SCID

TWIN TAIL UNIT

SET HIGH UPSWEPT

WIDE OVAL
FUSELAGE

TWO LARCE RADIAL

WINDOWS

=

LONG
NOSE

PRONOUNCED
DIHEDRAL CENTRED ON LEADINGC EDCE’
FROM ROOTS
DIMENSIONS
Span 65ft. bin.
Length .. .. 49ft. 10in.
2 Height . . .. 1ift. 10}in.
@) Wing area e - A
e

STRAICHT
TAPER
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Characteristies

AVRO YORK

+— ROUNDED
TIPS

FOUR RECTANGULAR
CENTRE
IN-UNE ———
ENCINES / SECTION
g
[ = — ¢ ‘. .l
:-(—-LONG— r/T

HIGH WING
WELL BACK

FROM NOSE \

TALL AND
ECC-SHAPED

PRONOUNCED
DIHEDRAL . ROM

TAPERED

UNDERSLUNG
ENGINES LARCE SQE:NRE FLAT CENTRE SECTION
FUSELAGE

DIMENSIONS
Span .. .. 102ft.
Length .. et e TOI BN,
Height .. < .. l6ft. bin.
Wing area v 1,205 sq. ft.

=

port aircraft, due to her chronic neglect of civil

aviation between the two wars, was the subject of
a great deal of argument a short time agc. It was debated
in the House of Commons and the Lords, public speakers
held forth at considerable length and emphasis, and others
“wrote to the papers about it.” : _

For a time our efforts to mitigate the situation, so far
as war needs were concerned, were confined to the modi-
fication of certain bomber types into transports. The
transport version of the cbsolescent }Vhitley was an ex-
ample, and more recently a civil version of the Lancaster
appeared. : :

p]geut the first up-to-date transport'airt_:rait, designed as
such, to go into production in Britain since the outbreak
of the present war was the Avro York, and, despite our
neglect in the development of airliners from 1918 to 1939,

GREAT BRITAIN'S shortage of really useful trans-

it can be compared  favourably with the best of the
American types in the same category.

The design of the wings and four underslung Merlin
engine mountings of the York are the same as those of
the highly successful Lancaster, but in order to provide
maximum space within the fuselage a high-wing layout
has been adopted. The fuselage, wide and deep, s square
in section and well streamlined longitudinally, its long
line of portholes giving it a truly liner-like appearance. In
addition to its tall, oval '‘endplate '’ fins and rudders it
also has a fixed central fin to counteract the greater keel
surface forward of the wings.

Suitable for either short- or long-distance work (one has
already crossed the Atlantic), the York's interior equip-
ment may be either for freight or for a mixed load ot
freight and passengers. On short journeys it can accom-
modate more than 50 passengers in comfort. '
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Microgram Service

How A;rgraph Letters are Handled : Details of the Williamson
Microprinter

months to the transmission of mail by photograph,

i.6., by making a 35 mm. or 16 mm. cinematograph
record in miniature of the original text, transporting this
by air, and then enlarging the original negative at the
reception end on te bromide paper.

The advantages of sach a system are manifold. Valuable
aircraft space is saved, since many thousands of letters can
be easily recorded on a small spool of film, and should by
the chances of war the negative be lost, the original letters
are still available for re-photographing.

The value of this process for the transmission of civilian
and Service correspondence, and its contributien in main-
taining the morale of the country, is no doubt fully recog-
nised, but possibly the public, and indeed the average
photographer, -is not aware of the wider and even more
important implications of the process in contributing to
the war effort.

The development of the Microgram Service for the
expeditious transmission of official documents has been
the subject of investigation of the G.P.O. Research Station,
extending back to several months before the war, and
resulting to-day in a complete organisation under the con-
trol of the War Office, and it is now permissible to mention
that the R.AS.C., R.A.O.C., and the Royal Army Pay
Corps, for (Xdlllplt, are among the many units of the Ser-
vice who employ micrograms fnr the transmission of their
records.

CONSI'DERABLE -publicity has been given in recent

Requisitioning of Spares

Any engineer, either in the Service or in industry, knows
the importance of clear and accurate descriptions of the
requisitions for spares and for speed in their transmission,
for it is very easy to have hundreds of vehicles rendered
absolutely useless by a breakdown in the paper-work system
~for replacing damaged parts,

While perhaps this work sometimes appears to those
who are engaged in it unspectacular and even routine, for
the successful prosecution of the war it is of the utmost
importance. This'is convincingly demonstrated when one

sces a small roll of film brought into the Microgram Room
of ‘the War Office, having been flown, for example, from
the Midldle East, and within & few minutes sees an enlarged,

dried bromide print calling for the supply of some very
large quantities of particular spares direct to the theatre
of war,

The historic background of the transmission of letters
and documents by air is interesting. In the year 1918, Mr.

Colin Williamson met Major-General Sir Percy Girouard,

the Managing Director of Armstrong-Whitworths. Sir
Percy was then engaged in trying to create a payload for
airships, and one of his ideas was that messages could be
sent on film. Sir Percy's inspiration in this connection
appears to have been the fact that in those days the old
silent film had long titles. Mr. Colin Williamson suggested
a method of copying letters, which Sir Percy sponsored.

Began in 1918

Demonstrations were given by the Williamson firm of an
apparatus which copied a letter on to 35 mm. film, and
then enlarged these again on to bromide paper.
were seen by high officials of the Post Office and Royall
Air Force, and there was a certain amount of publicity
in 1918-1g19 for the idea. The ambitious schemes of those
days, however, were abandoned through the death of Sir
Percy Girouard, who was the prime mover of the scheme
in official circles.

The investigations of the (J.P.O, Research Station were
in the hands of Mr. O, W, Gill and Mr. W. A. J. Paul,
and in the course of this work they approached the Wil-
liamson Manufacturing Company regarding the supply of
any existing apparatus, resulting, early in 1939, in the
purchase of a continuous paper-processing machine made
by that company for the R.A.F., who used it for the pro
duction of 3in.x 5in. prints from air camera negatives.

The machine printed, fixed, washed and dried the prints
in continuous strip form, The paper at the printing box
was moved intermittently, picture by picture, but the rest
of the process was continuous.

The G.P.O. wisely decided that, fer their purpose, a
continuous and synchronised movement of the paper and
negative would be best, using the well-known method of
projecting the image through a slit, variable for exposure
control. An experimental projector head on these ling |
was built up and fitted to the Williamson machine by Tae
G.P.O. Research workshops. The machine was a complete
success, and for some years
now has been doing sterling
service for the G.P.O. and
War Office. Others have been
added, and have formed the
nucleus of the present service.
It was at this time that the
definitions of microprinter for
the machine and microgram
for the product were officially
adopted.

In the course of time the
gpuestion arose of further ex
panding the service, and dis-
cussions took place between
the Williamson' Manufactur-
ing Company, the Post Office
Research Station and the War
Office, as a result of which a
specification was laid down,
based on the past experience

Microprinter accepted by War

Office. Left to right: Mr. Paul,

of the G.P.O. Research Station,

Mr. Colin Williamson and Mr.
J. E. Odle.

Thesez 4,
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Lancaslers on assembly—Photograph couriesy -
A. V. Roe & Co. Ltd.

I“‘i"l'll"l'vli:q Rty U U N T
s

30 7

PRODUCTION ON
A “PLANNED" SCALE

25

Any large scale production to-day
galls for Planned-Precision . . . a co-ordina-
ted plan for securing accuracy at all essential stages

in production. ,

Jig assembly facili-

tated by the** Taylor-Fobson™
Alignment Telescope—atypical instance
of the application of Planned-Precision

A co-ordinated plan to ensure that the “man-on-the-bench™
at each stage of production is granted facilities for attaining

the accuracy expected of him.

TAYLOR-HOBSON

(TRADE MARK)

TOOLMAKERS' MICROSCOPES PROFILE PROJECTORS + ALIGNMENT TELESCOPES‘

ELECTROLIMIT GAUGES

TAYLOR, TAYLOR & HOBSON LIMITED, LEICESTER & LONDON
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Vital photographs tell their vivid
story of bombing operations on
the enemy . . . ‘pretty good
show'. Photographs upon which
Intelligence rely are taken with
WILLIAMSON-made Cameras—stand-
ard equipment on R.AF. aircraft
today as in the R.F.C. of the last
world-war. This experience in
the manufacture of aerial photo-
graphic equipment will be P
turned to good account when
the world returns to peace.

WILLIAMSON

SUPPLIERS OF AIRCRAFT CAMERAS TO THE R.A.F. FOR 25 YEARS
Epquiries to Williamson Manufacturing Co. Ltd., Litchfield Gardens, Willesden Green, N.W.10, (Will. 0073/5)

HORDERN-RICHMOND AIRCRAFT LTD.

ORIGINATORS OF HYDULIGNUM PROPELLER BLADES - STATIC BALANCE UNIT - CRISTOFIN BLADE COVERING
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sained and providing for the production of a larger and
faster Microprinter, specially designed for the purpose in
view, Williamsons’' design to this specification was
approved early in 1941 and work was commenced imme-
diately on a sample model.

Coincident with this action, the Air Ministry decided
that the Service requirements called for a machine with a
larger capacity than the sin. x 5in. capacity of the earlier
machine. Since the processing and drying requirements of
the two Services were identical, Williamsons proposed that
a universal machine should be produced with interchange-
able printing heads suitable to the individual requirements
of each Service. It was agreed that this should be done,
and the two complete machines are now in full production,
the one used the R.A.F. being known as the Multi-

inter, and that used by the G.P.O, as the Microprinter.

ese machines are the result not only of Williamsons'
many years’ experience combined with that of the G.P.O.
and the R.A.F., but also incorporate Mr. Ellis Graber's
30 years' experience with this type of apparatus.

In the consideration of the design of a machine suitable
for the two Services, many points had to be considered,
not the least being the fact that many of the Multiprinters
are installed in. vehicles, to form mobile photographic units
for the R.A.F., compelling every detail to be studied to
withstand vibration in transit.

1,000 Prints per Hour

Paper up to g}in. wide can be used, and the output
ranges from 450 to 8oo feet per hour, according to require-
ments. A steady output of 1,000 7in. x 7in. prints can be
maintained per hour. ;

In the Multiprinter the printing head incorporates the
necessary mechanism to perform repeatedly the functions
required to make contact prints from film negatives, to-
gether with means for previewing the megative in OI'GEI.: to
assess the exposure required. Incidentally, the ngcchazusm
is totally enclosed in an ““oil bath *'.gear box which woald
do justice to a small car, and is certainly more complicated.
The paper is also perforated at each exposure for the pur-
pose of operating a cutter after the drying operation,
whereby cut prints are delivered from the machine. -

[n the Microprinter head the fact that the paper is travel-
ling continnously means thag, the driving mechanism is

- The ‘Williamson universal Multiprinter.

‘focus 1/3.5 enlarging lens is used for projection.

The printing head is interchangeable with
that of the Microprinter used by the G.P.O.
The Multiprinter head has the mechanism
for making contact prints from film nega-
tives and also for pre-viewing the negative
to determine exposure. Paper up to gin.
wide can be used. Output is up to 1 000
« 7in. X 7in. prints per hour.

extremely simple, and the main points of interest are con-
cerned with the projector head.

The first series of Microprinters followed the lines of
development initiated by Messrs. Gill and Paul, wherein the
film projector was mounted above the paper, projecting
vertically downwards. The magnification required of 8—1
naturally resulted in the projector head being mounted
some distance above the paper feed rollers, and solution
of the inherent problem of producing an accurate and
lasting transmission system, free from any minute irregu-
larity between paper and film, is an essential requirement
if definition is not to suffer. '

Ensuring Good Definition

Experimental work on this question persisted, and many
methods were tried before the present patented method
was designed. In this the paper feed roller and the film
sprocket are mounted on one shaft, the diameter of the
former being eight times the latter, and the projected image
of the film is diverted by two surface-silvered mirrors so
as to return on to the paper roller. The projector follows
orthodox lines, with a 250-watt projector lamp condenser
system and projection lens, The film passes over a curved
track at the gate, a condition which is permissible without
affecting flatness of field owing to the small amount of film
(less than one-tenth) which is projected. A Dallmeyer 2in.
In the
Post Office experiments a Goertz-Elmar had been used, and
some doubts were expressed as to whether the optical
perfection of this lens could be repeated, but Dallmeyers'
confidence in their products has been substantiated by the
resuits obtained.* T

It is hoped that this important application of the photo-
graphic process to the requirements of war will have peace-
time uses. Much credit for the development of the system
and the equipment must go to Mr. Paul and Mr. Gill, of
the G.P.O. Research Station, who have worked on the
transmission of mail by photographic means, without pub-
licity, and who have given great help in the production
of the Williamson Microprinters now coming into active
service.

* Due credit must be given to Chance Broth ho supplied the ~class
qnicﬂgimmqlﬂmdby[hnm’:yu. Mot i 2
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\OR several months past the U.S, Navy has been flying
Catalina patrol bombers equipped with a heatmg
system which removes the hazard of ice“foss

on’'the wings, tail and control surfaces. This Ryﬁ'l’ﬂm dxﬂors
from de-icers in that, instead of cracking up a formed
layer of ice so that the fragments will be blown off by the
air current, it- prevents the freezing of moisture on. the
wings, ailerons, elevator and rudder.

This difference is of the greatest importance to safety,
as disaster from icing usually results, not from weight of
the ice, but because of loss of lift and flying control. Ice
accum n changes the cross section of wing and tail
foils, particularly of the wing leading-edge, and destroys
the uniform, smooth contour of the surfaces, so'that aero-
dynamic efficiency is lost or reduced to a dangerous extent.
Also, ice frozen on the control mechanism of the ailerons
and tail surfaces increases the hazard by rendering them
inoperative.

The new anti-icing system, which was brought to a state
of practical development during six years of research and
experimenting, utilises waste heat from the aircraft engine
exhaust to maintain the temperature of the parts above

the freezing point of water. In addition to use of the
system in some of ghe Catalinas, it is béing installed in
the new Consclidated Vultee two-engined flying boat
P4Y-1, which is in production for the Navy at New Orleans,
and before next winter is to be provided in the Coronado
PB2Y-3 four-engined bombers now building for the Navy
at San Diego, California.

In theory, the use of engine htat to keep leading-edges
and surfaces warm was logical and apparently simple, but
working out a practical method of applying the principle
proved far otherwise. The result represents the combined

~efforts of the National Advisory Committee for Aeronautics,
whith conceived and partly developed the idea, and of
engineers-of the Consolidated Vultee Aircraft Corp,

3 FLIGHT

Keeping The

Anti-icing Syst..gﬁ;' Uses Eng

/
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ptfiod consists essentially of heating air indirectly
g@ns of heat exchangers locatéd in the engine exhanst
pl.pes and circulating the hot air in the wings and tail at
controlled initial temperatures ranging up to a maximum
of 350 deg. F. This hot air keeps the metal of leading-
edges at 60 deg. F. even in atmospheric temperatures as
low as —4o deg. F., and tests recently completed in high
northern latitudes are stated to have shown that the
system functioned perfectly.

Final flight tests were conducted in a Liberator bomber
and ather aircraft at Minneapolis by Engineer Rodert, of
ithe N.A.C.A.; Harold F. Schmidt, Consolidated Vultee
engineer ; and a crew of Army engineers,

System in Liberator

By the system installed in the Liberator, heated air
from the two outboard engines is supplied to the leading=
edges of the two outer wing panels and flows back throngh
the interior of the wing and over the surfaces of the
ailerons to prevent icing of the controls. Similarly, heated
air from the inboard engines is directed to the leading-
edges of the wing sections between inboard and outboard
engines, and ducts convey hot air from the inboard engines
through the fuselage to the tail surfaces. Other ducts
carry hot air to the cabin and flight deck to heat the
former and prevent frosting of the pilots” windshield and
the bombardier's window. An additional feature in the
Catalina and the Coronado is the installation of an auxiliary
heater in the tail to supply more heat for prevention of
freezing of water sprayed on the surfaces during take-ofis
and landings.

Arrangement of the elements of the system as installed
m the Catalina patrol bomber is shown in the accompany-
ing drawing showing the port engine, port wing, fuselage -
and tail. Outside air enters ram air scoops on the engine
nacelle and passes through a heat exchanger surrounding

’ the exhaust tail pipe, where

fin LEADNG EDGF DUCT

ETABTEA LCADWC [OGL DuCTY

PLENUM  CHAMBER

o MBM\-
MAL AN SCOGF (A selaTER)

CUEL LME TO T HEATER yut .4'.'_

e, MEAT ENCHANOGER

OUTER PaMEL LEDWG KDCE DUCT
NOTE!:
ARROWS INDICATE GEMERAL PATH OF
CIRCULATING AR

STARBOARD SIDE WING ANTI-ICER INSTALLATION
IDENTICAL TO PORT SIDE SHOWN)

e WEATER EXHAUST QUTLET
HEAT EXCMAMCER ——

FLEXIBLE DUCT COMMECTED 0
CUTBOARD ERMALS™ STACK

s e the air is heated by convec-
e care o cuosen rosmon tion from the exhaust gos,
LD o0, SO ; The heated air

eo vt travels chordwise of the
wing panel through feeder-
ducts in the leading-edge,
shown in enlarged detail
““A " at the right. It also
flows spanwise through a
duct in front of the front
spar and escapes through a
series of vents in the duct to
warm the metal of the lead-
ing-edge. The released air
then circulates in the in-
terior of the panel, heating
the whole skin, and finally
is vented tothe atmosphere
through ax” outlet back of
the rear spar.

The amount of heating is
regulated by a wing gate
and actuator inserted be-
tween the heat exchanger
and the wing leading-edge
feeder ducts (detail “ A"}
A movable cover on the
wing-gate duct is operated
28 through linkage by a ther-

ol mostat unit which opens
e and closes the duct. When
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N KEEPING THEM WARM
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the gate is closed, the hot air §s directed into the wing;
when opened in warm weather, the air is discharged out-
board through the leading-edge feeder ducts.

The drawing shows also the auxiliary heater installed
forward of the tail surfaces on the Catalina and the Coro-
nado. - This is a petrol-burning unit having a ram air scoop
and an exhaust gas outlet. Fuel is pumped from the fuel
tank to the heater through a line passing through the
fusclage. There is also a damper control in the fuselage
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for regulating the flow of air through the air scoop to the
heater.. Air from the heater is forced into a three-way—
plenum chamber, whence it passes into ducts in the leading-
edges of the fin and stabiliser and is vented into the interior
of the structures. The Liberator Express and P4Y flying
boats will dispense with this auxiliary heater and, instead,
draw heat for the tail surfaces directly from the engines.
This new thermal anti-icing system is said to add no
weight to aircraft, as it replaces the rubber-boot pulsating
type of de-icer. Ice or frost formed on the craft while
stationary on the ground begins melting off as soon as the
engines are started, making unnecessary the scraping off
manually on wing and tail surfaces and on the controls, -

A Case for St

Puzzle of the Boost Gauge--

dardisation

ritish Unit an Anachronism :

_~*Centibgh” Suggested

rd

/By JOSE

country had one great nded: aircraft.

.stream of American machings beginni
was no time to be critical of detar
instruments calibrated -in unfamiliag uni
as inevitable. '

Three years have passed since these days, and many
things have changed. Aircraft of transatlantic origin but
with French instrumentation and data plate inscriptions
are no longer commonplaces. But it seems that assorted
boost pressure gauges, like the poor, are always with us.
_“Hfére has been need for standardisation of boost gauges
for a long time past, but this has become particularly
urgent with the appearance of the American-built Rolls-
Royce Merlin engines. These power units are employed
in aircraft of British design, with boost gauges reading in
pounds per square inch, but identical engines also appear
in American machines with ‘‘ manifold pressure gauges "’
registering inches of mercury. Pity the pilot or engineer
who, quite unnecessarily, has to memorise two sets of
limitations for the same engine!

These two systems of boost gauge calibration are the
most common on Allied aircraft, but they are by no means

saonly ones. Machines taken over from French contracts
may still have gauges reading ‘‘ Piezes" or *‘ centimetres
of mercury,”’ and captured German types use a unit called
the ‘‘atn,” :

If standardisation is to be achieved, agreement on the
best type of instrument must be reached. This can only
be hoped for if the function of a boost gauge and the
merits of wvarious calibration systems are clearly appre-
ciated.

With the
to fliow, it

were accepted

‘British System

A boost pressure gauge, in spite of its name, differs
fundamentally from the fuel pressure gauges, oil pressure

_gauges, and other pressure-measuring instruments used in

an aircraft, Like an altimeter, it records absolute pres-
sure, and not merely pressure above atmaspheric. In fact,
the American name of ‘ manifold pressure gauge "’ is more
correct, thé gauge giving no indication of the extent to
which the su er has boosted atmospheric pressure.
The orthodox British system of boost gauge calibration
ignores this fundamental fact, pressures being given in-
pounds per square inch above or below an absolute pressure
of 14.7 pounds per square inch. The latter pressure, which
is the mean sea level atmospheric pressure, 1S arbitrarily

- known as *' zero boost.”

For engines operating at sea level, such a system is at
least reasonably convenient, even though it overlooks day-
to-day variations in barometric pressure. But for engines
used at varying altitudes it is entirely illogical, and should

_ LOWREY, B.Sc.(Eng.)
.tDURING the hectic days of the Battle of Bgffain, this

EQUIVALENT BOOST PRESSURES IN DIFFERENT UNITS.

n. | Lb./sg, in Ins. of Cms. ot atu piexe or
gauge .”m Mercury
- 4 10.7 21.8 664 0.7% T
— 3 1LY 23.8 0.5 0,82 81
-2 1T 258 6.6 (.80 B8
ot 13.7 27.0 0.8 0.98 (i
0 IE W 20.0 0.0 1.08 101
+ I 15.7 319 812 1.10 108
+ 2 16.7 .0 803 ST 115
+ 3 17.7 $6.0 0.5 1.84 122
+ 4 18.7 881 0.7 152 129
-+ B 0.7 40.1 101.9 139 138
+ 6 20.7 422 107.1 1.40 143
=7 2.7 4.2 1128 1.58 150
+ B 22,7 46.2 117.4 1.00 167
+ 0 07 483 1226 1.067 164
+10 2007 50.3 127.7 1.74 171
+11 5.7 523 132.9 181 177
<12 20.7 543 138.0 1.88 184
+13 R7.7 L4 143.2 LA6 am
-+ 14 28.7 i1 %) 1484 2,08 8
+15 20.7 60.5 1535.0 2400 205
+18 30.7 62.6 1588 216 " 218
+17 31.7 4.6 164.0 2.3 219
+18 327 G6.6 1681 2,50 2206
19 8.7 08.7 1742 2387 243
20 347 0T 1794 2 240

at least be superseded by calibration in absolute pounds
per square inch. The latter system would probably be
acceptable in this country, except during a period of tran-
sition when there would be a risk of confusion, buit it is

- a little doubtful whether we shall ever secure world-wide

acceptance of our peculiar units of pounds and inches,

The American manifold pressure gauge  calibration——

system is infinitely preferable to ours, this being the
measurement of pressure in terms of the number of inches
of mercury it will support. Fot international use, how-
ever, it would probably be better to standardise a scale of
centimetres of mercury : the centimetre is an accepted unit
in the English-speaking world, whereas the inch is almost
utknown outside it. ; 5

From the scientific aspect, however, the measurement
of pressure in terms of a mercury column has two weak-
nesses. It is necessary to specify a temperature for the

mercury, and also the gravitational acceleration ‘g@#*~

to obtain a truly fundamental unit of mensuration.

German Unit

The method of manifold pressure measurement used by
the Germans is based on a unit known conveniently as the
““atu,’”’ actually one kilogram per square centimetre. This
unit is really too large for convenience, pressures being
necessarily quoted to two places of decimals, and once
again it is a ‘' gravitational '’ unit. It is convenient in
that sea level atmospheric pressure is only slightly more
than ““1 atu,”” so that the extent to which an engine
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A CASE FOR

STANDARDISATION

is boosted at ground level is readily comprehended.

___An ideal system for universal use, both in normal flying
and in scientific work, should be based on fundamental
units of convenient size. The most universally accepted
fundamental unit of force being the dyne, and the corre-
sponding unit of area the square centimetre, it would be
‘rational to adopt * dynes per square centimetre."’

It is perhaps fortunate that such an awkwardly named
unit is also of inconvenient size, being far too small for the
purpose in view. Opportunity thus exists to choose a suit-
able multiple of the ‘“ dyne per square centimetre’’ and to
adopt a mare reasonable name.
Lhis step has, in fact, already
meteorology, units used are the ‘“ bar,”" one million dynes
per square centimetre, and the ** millibar,”’ one thousand
dynes per square centimetre. These measures are already
in world-wide use, but for manifold pressure measurement
the most useful sized unit would be a ““centibar'’ of ten
thousand dynes per square centimetre.

This is not actually a new unit, or even an old unit put
to a new use, for manifold pressure gauges registering
‘“centibars’’ are already in use. Unfortunately, however,
this sound and useful unit has been inflicted with the

===flame of ‘‘ pieze."

There ismo donbt that standardisation of the units of

been taken. In

'

———

manifold pressure measurement throughout the world woulg
offer real advantages to both pilots afid aeronauticy]
engineers. My personal opinion is that the *‘pieze” g
““centibar ' is the most suitable unit for universal use
although there are alternatives which might also be
generally acceptable.

What is-really required is action to standardise some
reasonable -system before the end of the war and enforce-
ment of its use.

At the present time, the whole British aircraft industry
is working for the Ministry of Aircraft Production, and
the state of affairs in U.S.A. is very similar. Is it too much
to hope that the Air Forces of our two nations can agree
on a standard manifold pressure measuring system and
adopt it for all their aircraft? After the war, most of the
world's aircraft will have to be supplied by Britain or the
United States, and any system standardised by both would
inevitably spread to other countries.

If the Americans are unwilling to change their present
** inches of mercury '’ gauges, then let us fall into line with
them. Their cheice of units is not ideal, but at least they
employ a scale of absolute pressures. The British hoost
gauge with its arbitrary ““ zero " of 14.7 pounds per squay®
inch is an anachronism which should be thrown awiy
and forgotten.

MILITARY AIR LINE :

Two photographs of the new air service run by the French military authorities between Damascus and
Moscow. Teheran, the capital of Iran, is the main stopping place.  Lockheed Lodestars are employed on the route.

NATIVE WEAPON : Official secrecy
still forbids anything like a useful
description of the first single-seater
fighter to be designed and produced in
Australia, namely the Boomerang.
But from the picture showing a line-
abreast formation of themn high above
their native land, their resemblance
to the Wirraway trainer (Australian
version of the Harvard trainer) will be
noticed about the wing design, while
the fin and rudder resemble those of
the NA-25.

Type of engine (beyond the obvious
fact that it is an air-cooled radial),
performance and armament-are not
disclosed, but it _is-said to be heavily
armed and t ssess good mal
bility. Lefig-range drg
carried” under_ the

thr o i
toolff't

ppototypey

pasign w3 b
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Russian Aircrait Materials .

" Wide Use of Wood : A Complimentary German Report :
Strength Chat_acteristics Data

TRADITIONAL feature of the

Soviet aircraft industry is the

preference for mixed construc-
tion displayed on a large number of
types. Side by side with all-metal
fuselage . construection and - metal
skin covering, a prevalent practice is
fabric or plywood covering on a metal
or wood structare. Recently some all-
wood aircraft have also come into the
foreground.

This predilection for-the employment
of wood as an aircraft material, more
pronounced in Russia than in other
countries, is, of course, natural if one
remembers the extensive and readily
available timber resources of that
country. Traditional skill and a high
standard of craftsmanship is yet an-
other incentive, and the wood-process-
ing and plywood manufacturing indus-
try has for many years been a feature of Russia’s economy.
In fact, this development goes as far back as the Napoleonic
wars, when a project was belatedly submitted to the Rus-
sian Government to construct military balloons out of thin
wooden veneers—the beginning of the plywood industry.

There is no doubt that the attention paid by the Soviet
Government to the application of wood to aircraft pro-
duction, and to the development of this technique, has
proved of particular value fo the Soviet Air Force in the
present war. A source of material was available which
went a long way towards keeping up the production of

STRENGTH CHARACTERISTICS OF RUSSIAN BIRCH PLYWOOD.

Spar flanges of the YAK-1 (left), the LAGG-3 (centre) and of the MiG-3 (right).

In the YAK, flanges are of multiple bonded pine veneer strips and webs in birch

plywood ; in the MiG-3, flanges are of compacted birch, webs of birch plywood with |
fillers in laminated pine, =

aircraft at its present high level of output despite the
losses sustainéd by the German occupation of industrial
zones of the country. In fact, wood in ene form or another
is now being widely used in the aircraft industry irre-
spective of the tactical purpose for which the aircraft are
designed.

Three Types Examined

As to the quality of material and workmanship employed,
the three relatively recent fighter types, the Yag-1, the
MiG-3 and the LAGG 3, are perhaps the most representative

. examples. The Yax-1, de-
signed by Major Gen. A.

TABLE 1. PLYWOOD OF THE :— Yakovlev, is a single-seater
with an approximate span of
;""".{:‘ﬁ, Fu:‘nalzn Web of Spars 38ft., length 3zft. and héight
= . : e S S : roft., and a wmg loading of
Type of Aircratt ... VAK-1 ‘| LAGG=3 | MiG-3 | LAGG-3 | YAR-1 LAGG-3 MIG-3 30 o 32 1b. /sq. ft. Powered
Construction S-ply 3-ply 5ply 4-ply * |F-plyl(G-ply)jtn, Gik:l,5:1)1: |,:.—{:11-.':1' with"one M-105 liquid-cooled
¢ 5 Wl - > &
Thickness (mm)... 3.5-3.7 2.8-2.9 2.4-2.0 2.4-25 8:0-8.4 3740 |3.0-40 (@res -¢ngiNe of 1,700 h.p., it has
_ = (6.4-6.6 S a speed f_rom 270 m. ph.,
Weight per volume g/em® . 0.68 0.68 0.72 0.93 0.74 (—) 0.78 0.78 (0.77) 370 m.p. h., according #

Maisturc content per cent. 87 8.1 7.1 75 82 (8.2) 83 7.5 (1.8) tude. The Mic-3 is'a hlllglt.‘
Tensile stren i seater powered Wwith a liquid-
tongitudinal ~ ! 39

cooled r2-cylinder engine of
fimits ... 539-822 | 772-1040 | 678-780 | 319-833° [;zt}:g;n 622-730 ,ﬁf;:?}.:f} about 1,200 h.p., with a span
T RN Cav o uie 608 912 703 B4 70 (087) 70A 809 (T10) of 37ft. 6in., length 31ft. 2in.,
e s o height 1oft. 6in,, and a wing
Emits ... 568-700 | T17-010 | 543-Tis —  |690-047 (—)| 850-9OZ 845-911 loading of about 36 1b. /sq. it.
(557-580) ;
mean .. .| 048 801 031 = 804 (—) 870 882 (571) %0 'i%]? 1}" /sq. 1t. S e
dng?mlt _ = e 02(.{; 3, a smg Cflu'.‘d Ll
ISR wusv. ..~ oty = = 2= = = g fighter of more recent deve
o _opment, is powered with a
: lon;t'ufinl::iu 4 ; 12-cylinder V-type liquid-
Himits ... 106-117 | 100-108 s1-00 | 110-140° (1&»0—1089 100-110 117127 cooled ‘engine of 1,100 11-Pi
0-108) (A05-115) . el -2
mean ... .| 12 107 85 126 | 106 (100) 106 122 (108) npd a5 —top _gpe “Th*
transverse 16,400ft. of 350 m.p.h. €
aircraft 1 ith one
Himits ... 67-76 7o-78 53-06 = 90-100 104 108-117 ra is armed d“;m e
% (96) (7275 20 mm. cannon and two 12.7
T e e O » ' 58 = 104 114 (79) mm, machine guns, and has
T = the following characteristics:
limits ... I — —_ - —_ 20-31 f'.'s;ﬂﬂl ﬂ}riug welght 7,000 lb w In“'
MEAN e aee — e = = 30 ‘ (28 ioadmg o ]b [=q. ft., and
ength 2 sin.
Bonding strength (moist)
R Hmits ... .. | 15.9-336 ] 30-30 24.8-30.0 | ©3-10.7 | 14.8-35.0 | 355454 0258 \hWhﬂe thef YAK—(II and‘ the
Bycm - - : 2 = MiG-3 are of mixed ccnstruc-
mean .. .| 208 83 0.4 0.0 30.2 38.8 (19.5) tion, the LGG-3 is built e

Note : * Web of spars from two different grades of plywood.
* Longitudina! and transverse respectively,

tirely of wood. Birch is used
for the plywood for the wing




SPECIALISTS IN SHEET METAL WORK

. Ranalah Ltd., Head Office,

Morden Road, Merton, S.W.19
Phone : Liberty 2203. And ot Tooting

»

A puzzie for Chinamen?...

Not quite, but when these guu heater tubes, here inter-
twining an undercarriage door frame, become an integral
part of a mighty war plane, they will serve as a nightmare
for Nazis. And these aluminium or light alloy tubes are
shaped and welded by Ranalah craftsmen with such

accuracy and to such fine limits that interchangeability
of parts is guaranteed,
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Fieto Consoubatep Aircrarr Services o'

AND SUBSIDIARY COMPANIES
TOLLERTON AIRCRAFT SERVICES L. FIELD AIRCRAFT INSTRUMENTS & EQUIPMENT LTD.

REPAIR & MAINTENANCE or AIRCRAFT - ENGINES ‘- INSTRUMENTS

LONDON OFFICE: BYRON HOUSE, ST JAMES'S STREET, S.W.I TELEPHONE : ABBEY 2241

Industrial refrigeration is
contribuling increasingly
to national production...

Low temperature refrigeration has provided a practical
and permanent answer to many problems of wartime
industry. The simple cabinet shown is a general purpose
unit supplied to leading aircraft factories for the shrink
firting of bushes, tubes, ball races and inserts. In this
way rapid assembly is made possible without risk of
distortion. Other applications are available for the
controlled large-scale cooling of oil baths, the regulation
.of altitude temperatures and pressures in stratosphere
instrument and material testing and the automatic air
conditioning of factories. All enquiries relating to any
aspect of temperature control engineering are invited.

: : ":‘ a 4
_ £
T» ;
FOR ALL MODERN WORKSHOPS N MANUFACTURING PRECISION EQUIPMENT

PRESSED STEEL CO., LTD., COWLEY, OXFORD WJ and at Power Road, London, W.4 and 353, Chester Road, Manchesier
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" RUSSIAN AIRCRAFT MATERIALS

curfaces of the Mic and Lace, and-

TAGLE IL—LAMINATED AND PROGESSID WOOD USED IN SOMZ RUSSIAM AIRCRAFT

_pine for ribs and stri . The spar

* flanges on the Yak-1 are glued together © Type of Aircrart YAKA LAGG-3 e
from numerous pine laminations. . The  Tvpe of wood Yaminated Plee P e 2 oo
fusclage is developed as a monocoque, . =K 3 “ Delta * O et
divided the vertical section in """ e - - BB R R
two half-shells. The half-shells are o et T
L J - - t
built np of birch veneers glued over a SR Aoy e, o B i
former, The veneer sheets (about 0.5  Specific gravity glem® ... 0.53 o 181 e 1.88
mm, thick and 180 to 220 mm. wide) oisture content {per cent.) 10.5 2 ; E
are placed diagonally over the former, SRR Limit Meai Limit Hean Limit Moas
and successive layers are, of COUTSe,  Tensile Strength ke/cn® ; .
= . % 2 g D077 Ta8 2840-2720 2574 BO2-L145 2080
laid crosswise. o ok X WP kgieth .. 13176 | 143 320-437 326 280-305 200
The number of veneer layers to form ~ CoWPression Strength kg/em® ... | 4 ga3dve | 488 [ 13401435 | 1377 | o 1207-1300 | 1984
B 07.5-984 | L80 |1 2070-240 2100 | b 1565-1625 1508

the complete skin is varied along the
length of the shell to meet the local
stresses, thus achieving the requisite
strength with a minimum of weight.
The quality of the material em-
ployed can be gauged from a report of
the German Experimental Institute for
Aeronautics (Deutsche Versuchanstalt

Bending Test— *

Synthetic Adhesive—

Between veneers

ng Strength kg/em?
E-Modulus % 10° kg/cm?

Between structural parts

C 161-165 164 1212-1410 120 o 10M5-1057 10683

o

B 060-1045 | 1007 | a 2675-3180 2028 | a 2500-3000 2840
€ B20-1D80 092 | o 2575-2000 2012 | ¢ 2030-2755 SH03
B 137-141 139 | a 282-810 207 | a 2B7-200 288
C 00-142 125 | ¢ 204-307 S B00 | e S70-300 285

* Urea Formaldehyde Thenol Focmaldehyde | Urea J urmaldehyde =
- Phenol Forwaldelyde <

#iir Luftfahrt) at Berlin-Adlershof,
‘which made thorough tests of the
material of captured Yak-1, Mig-3
and LacG-3 fighters. The results of this examination, which
are embodied in the accompanying tables, were obtained
from material exposed for some length of time to atmo-
spheric influences. The German examiners assume there-
fore that some of the rather low values for the plywood
covering are not due to variations in quality of the material,
but are rather the result of weathering.

Plywood employed in the wing skin of the Yak-1 and
Mic-3 shows strength values corresponding to 1935 Ger-
mén Standard Specifications and, according to the German
report, ‘‘are not better than the average German material
used at present.'”” In the case of the LAcG-3—says the
report—the corrésponding grades are much higher than
those for current German material. The high-resistance
coefficients of the L.AGG-3 are, in the opinion of the German
examiners, largely due to the employment of an adhesive
based on phenol-formaldehyde. As will be seen from the
table, very good results were obtained from resistance tests
of the plywood used in wing spar webs of the three fighter
tvpes.»

. pTehe German institute examined a length of laminated
hof 13 mm. thickness showing satisfactory resistance

Note : A=Along the grain.
B==Across the grain.
C=Tangenzial to grain,

:b:ukmg h‘;maﬁmwith the grain
c=along laminations across the grain.

qualities, but described as ** not superior to corresponding
German types.”” Ou the other hand, the compressed birch
wood, known in Russia as “‘ Delta” wood and used for
flange members of the MiG-3 and LaGc-3, is classified by
the Germans as showing ‘' a definitely superior resistance.”’
It is hardly possible to expect a German statement to be
more complimentary than this guarded description. Here,
again, the resistance coefficients of the compressed
used in the LaGG-3 are said to be largely due to the use
of the phenol formaldehyde adhesive, as against the YAK-x
and the MiG-3, where urea-formaldehyde bonder is em-
ployed. Another outstanding quality of compressed birch
wood in the LaGG 3 is the high tensile strength coupled with
high coefficients for compression strength. :
In conclusion, it should not be overlooked that of the
three types described the Lace-3 is the more recént one,
and further improved versions, the LacG-4 and 5, are
known to have been produced. One can therelore assume
that the experience gained with *this type is being applied
by the Russian aircraft industry to the construction ot other
current developments of aircraft which are now being
supplied to the Russian Au Force.

Cost of the Anglo-American Offensive

VARlOUS programmes of new works and expansion in con-
nection with the joint R.A.F. and U.S. Army Air Force
ofiensive from Great Britain will, it is anticipated, involve a
capital expenditure of .over {615,000,000, the Air Ministry
News Service has announced.

About £118,000,000 is being spent on airfields and-depots
for the U.S.A.A.F: ' 3

Hundreds of heavy and medium bombers of the United
States Eighth Air Force, with the support of the fighter squad-
rons based in Britain, are engaged in the daylight attacks on
Germany's industries, airfields and communications, inter-
locking ~ this effort with the R.A.F. Bomber Command's
onslanght by night. 2

To accommodate these great air fleets a vast network of
airfields, camps and depots has been constructed.

In the allocation of constructional labour, the requirements
of the U.S.A.A.F. rank equally with those of the R.A.T.,
but the manpower shortage in ﬁntam would have prevented
the execution of the huge airfield construction programume with
the urgency required if American constructional units had not
assisted, As far as possible these units are allocated to work
for the American Forces, and at one in seven of the .U.S. air-
fields and depots they are supplying the bulk of the construc-
tional labour and plant. - ) g

The greater part of the material used in constructing the

airfields is provided by th¢ British Government, and British
contractors are employed ou certain specialist installations.
American constructional units are carrying out miscellaneous
seryices on other airfields, including the provision of temporary
track runways on selected grass airfields.

Where the U.S.A, units are ""main contractors ”’ a rough
valuation of the respective efforts ot the U.S, and the U.f(.
by way of labour, plant and stores is: United States,
£5.000,000, and United Kingdom, {11,500,000. The miscel-
laneous services by the American units will probably accouut
for a further £5,000,000.

Over the whole constructional programme of airfields, camps,
depots and miscellaneous installations in the United Kingdom
for British, Dominion and Allied Air Forces, the respective
efforts of the two countries, by way of labour, plant and stores
are- United States, fr10,000,000,. and United Kingdom,
£605,000,0060. The U.S. contribution in services and materials
to the total constructional cost of airfields, depots, etc., in
Britain is about 1.6 per cent., and towards those constructed
for the U.S.A.AF, about 8.5 per cent. _ i

In a country of the size of Great Britain; the construction ct

" so large a number of airfields has involved serious encroach-

ments on land formerly available for agricultural and other
. It is not possible to express in money form what
this diversion has involved, but it is very considerable.
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. AIRPORT DESIGN
Another Suggested Layout _ -

WITH reference to the letter in Flight, November 11th, re
** Airport Design,” I enclose a small scale plan of a type
of airportﬁave designed which might be considered suitable
for the four ' Metropolitan Air Terminals ™’ which will "be
required to take care of the N ;
future  Northern,  Southern,. :
Eastern and Western  air
traffic to and from London.
Care should be taken when =
erecting airports to take into
consideration the points of the
compass and the resultant
lighting of the runways lrom
the control tower view. Fur-
ther, arrangements shounld be
made for radie and night Aying
_ beacons and other auxiliary
equipment necessary. for the
most up-to-date and efficient
design, construction, mainten-
ance and operation of metro-

. ook = A. Control
politan and municipal ailr B. Administration
termini. C. Maimenance

I should be pleased to confer 0 CarPark -
with responsible authorities interested in this matter.
W. R. DAINTY,
Hon. Capt. R.A.F. (R.N.), Ret., Consulting Engineer.

TECHNICAL TRAINING
Purely a Matter of Finance

READ with interest in the November 11th issue of Flight

that Mr. Biles, of Blackburn Aircraft, Ltd., stressed ‘the
need for more advanced technical training of aircraft engineers
when he recently addressed ‘he Hull Rotary Club.

Whereas 1 am in agreement with this statement, in the
interests of the industry and civil aviation in general, T wonder
whether he realises the cause of the preseat state of affairs,
In my opinion, it can be summed ap in one word—""finance.”"

The average father is not going to send his son to the
university to sit for @ degree unless he thinks that there is
going to be a reciprocal action financially at the end of it
for his son, and the number of technical posts which command
a salary commensurate with the outlay, in this country, is
very few.

On the other hand, the father will let his son go into the
practical side of aircraft engineering, knowing full well -that
at the age of 21 he will command at least a living wage, and
by using a little intelligence and interest he can amass suffi-
cient knowledge to command a post where he will be at least
as well, if not better off, than le, would be bad he studied
at 4 university for some years. :

The matter  thus reverts to the law of supply and
demand. If the publi¢c demand is great enough the univer-
sities will see to it that.a specialised .branch of study—in
this case aeronautical: engineering—is created. 1If, on the
other hand, it is the indusiry which requires the product,
would it not be a good idea for them to sponsor the scheme
themselves and then see to it that these young men are treated
financially in accordance with their expenses ‘and consequent
qualifications. :

Pre-war, the market was flooded with B.Sc.s, expensive to
acquire, but virtually worthless on the average, because the
industry favoured the practical man. .

I myself was fortunate in being guided by some of the lead-
ing men in aeronautics on to the practical side of the industry,
and although I regret the lack of technical knowledge in the
true sense of the word, I am sure that I am just as necessary
and important a member of the team of constructors as the
man employed on design, and, age for age, there is no com-
parison from the remunerative aspect. 1 gquote this fact be-
cause no doubt the father of the budding aeronautical engineer
of the future will see it in the same light, and before sénding
his son to the university to study for an aeronautical degree
will want some guarantee as to the outcome.

3 Y THIRTY-YEAR-OLD.,"”

FLIGHT

CORRESPONDENCE

The Editor does not hold himself responsible for the views expressed by corvespondents. The nawmes and addresses of the writers,
not necessarily fmf publication, must in al' cases accompany Ietters.

_ much as possiblé to remain airborne as long as possible.

+ largest calibre guns so that it can shell a smaller vessel '
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THEORY OF FLIGHT
; Mathematical Argument
W_I'IH reference to an aircraft gliding into wind, suppose ,
it be at beight h above the ground, gliding steadily ay

angle o with velocity V relative to a head wind velocity v,
Take the A U.W. to be W,

Then with the conventional notation, we have
Lift = C;. 4 pSV2 = Weosa
Drag = Cg. $pSV:=W sinx
Dividing, we get. g-L- = COS %
e “I
Now the i'a.n%e in still air is
heosg=h E‘k =
i = -
Thus the total range into the head wind is h o vi.

o
The term h% defines the optimum gliding angle (for

e :

(L—") ) and is independent of W, depending solely on the
D /jmax ¥ - s I

derodynamic properties of the aircraft.

As W decreases, for the same value of (-E-") . V decreases, and
n jmex .
]1ence't :_md vt‘increase, thereby diminishing the range into wind,
and similarly increasing the range downwind. -
That is, landing into wind, retain all weight to get down in
the shortest possible time, but landing down wind, lighten as

- D. RAYMOND HORNER.

VICTORY THROUGH AIR  POWER .
Air Battleships Not Praciical

HE recent article by Frank Murphy on ** Victory Through

Air Power " may be all right for an armchair dream but

not as a practical policy, since an air battleship cannot hope
to obliterate enemy planes as visualised,

At present, by air-bombing, an aircraft factory producing,’
say, 30 planes per week, can be put out of action for several
months at least at a cost of about ten hombers.  This means
an Axis loss of about 400 machines—a 40-1 ratio. Could the
air battleship do this?—certainly not | A battleship is a ship
to give battle, granted, but to.do this it is fitted .wita“r

has not the range for return fire,

The air battleship, with its loads of ammunition, armour-
plating, gun turrets, ete., would be much’ less mancuvrable
than a fighter, which rules out the idea®f carrying fixed arma-
ment. A conventional fighter with fixed large calibre cannons
has a considerably greater fire range than a turret-mounted
weapen, which is much more restricted in size. Is'it therefore
still an air battleship? _ :

The jet-propulsion idea is as amusing as it is impossible.
The author says it can be silébt (but what about the turbine
motor plant?), and by being inside the fuselage can be well

rotected. But, if you have the propulsive flew through the
uselage, where are the numerous furrets to be fitted? Re the
repair advantage, if the single central motor plant is damaged
in flight, the plane probably would not return to base to be
repaired. - -

The article states that it is not too late to start building
them ; that they could be built in 12z months, despite the fact
that jet-propulsion will be several years before it is of prac-
tical every-day use. Even using a modified bomber with
standard power plant, it would be almost two years before a .
prototype could be perfected and 1,000 machines built only
at the cost of making a big hole in our bomber programme.

The idea appears to be to' store the machines until the
1,000th is made then use them all at once. What a magnificent
waste of labour and material |

By this time (supposing the war is not over) our present
expanding bombing policy would have stopped the enemy
plane flow at its source, i.e., the factories, and done the job
of the air battleships, so that there would be 1,000 mOT€
machines for the scrap-heap. DONALD H, LORD.
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Spreading its wings ready
or flight,

This  advertisement — like
every aspwant to flight—has
to start at the bottom. It
shows the speedy acquisition
of * Wings ""—without tuition
—of how to become a master
of miles without & Miles

36,0

«* Most spectacular A A, action of the week is
credited toa mixed 3.7 battery., Withadirect
hit they brought down a Me.109 reconnais-
sance plane flyingat 36,000 feet (sevenmiles)."

—Daily Press, 22 [8[43.

- X QFFICIAL comment: ‘‘Re-

2. Newly born Dragon Fly drying
wings,

Reynolds had to start from the

bottoT (ie., terra firma) before i
e R ety 4 markable for A.A. gunnery
heing assured that their Aircraft | J ' to score a direct hit at such a

ponents are masterpieces of | | ; ' o : i

strength and lightness. f i terrific height. The pre-
£ S 4 cision engineering which made
Photographs ; Joha). Ward, F.RE.S, \\___ _—AN —::U it possible is not less astound-
I. Dragon Fly Embryo emersing from ing. Whatmarvels of accuracy,
the water. for instance, in the radio loca-
But Reynolds are wise—they've never stopped learning. tlon InStrumentS and the gun
Nor do they intend to, while British Aeronautical ranglng mechanism_the Zero

design demands their research.

of error! Such precision en-
gineering, in pre-war days,
distinguished the British Salm-
son car, but for the duration it
is being devoted to war work.

BRITISH SALMSON

AERO ENGINES LTD.

Precision Engineers

RAYNES PARK F LONDON.SW.20

-0, LTD. & REYNOLDS ROLLING MILLS LTD, BIRMINGHAM, |
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Promotions

Cexeral DuTies Brancm.
Air Comdre. 8, E. Toomer, D.F.C.,
the rzlmk of Act. Air Vice-Marshal.
Znd, 1943,

iz granted
September

TecaNicaL BraNcH
Air Comdre. - (temp.) R.- 0. Joxgs, A.F.C., i=
granted the rank of Air Comdre. (war subs.].
October 28th, J943.
ir Commodores (temp.) are granted the rank

ol A&roup Oaptain (war subs,):
1. Avren, DF.C. M‘u 1st, 1943,
Wi 'HEAK. Juna 15th, 1943

Awards

HE KING has been graciously pleased to

approve the I-ol.lowiu% awards in recognition

ol gallantre displayed in fiying operations sgainst
Lhe enemy :—

Distinguished Service Order

Act  Wing Cdr. E. F J, Cuasies, DF.C,
RAF.—Wing Gdr Charles is an inspiring leader,
o great skill and teoacity have contributed
materially to the successes obtained by the for-
mations with which he has dlown. In Beptember,
'.945. he led a formation of fighters which acted
s escort to & bomber force detailed to allack an
airfl ield in Northern France. During the operation,
12 enemy fighters were engaged and, in the en-

g combats, four of the hostile aircraft were
t down, one of them by Wing Cdr, Charles
5 officer has destroyed at least 15 enemy air-
and has displayed great courage and un-
fingging devotion to duby.

fan. Ldr. D. H. Duper, DF.C., RAF.0, No.
77 Bgn.—8ince being awarded the D.I.C. this
r has completed many sorties. He has al-
d his targets fearlessly and vigorously and
has achieved munch success. Bqn. Ldr.
r is an {desl leader, whose example of sis-
| gallantry and devotion to duty has merited
ighest praise.

Distinguished Flying Cross

F/O. W. E. Hoor, R.AF., No. 462 Bqn.

F/0. J. Q. Jounsown, R.AF.V.R., No, 104 San.
] . B. WiLLiAms, R.AF.. No. 34 Bqgn.

! . E. MoLAREN, R.C.AF. 1\0 -

1'.-'1?- G. W. Parmen, R.INZ.A.F., No. 159 Bgn.
W/0. G, 8, HaLiey, R.N.ZAF., No. 462 Sqn.
Act. Bqn. Ldr, D. B. Hopakinsox, R.A F.0,, No.

. Lt. M. R, Omtok, R.AF., No. 835 Ban
Act. Fit. Lt. 8. J. COLEMAN, D.F.M., RM ~.k.,
0. §2 Ban,

Royal ‘Air Force and
Fleet Air Arm News

and Announcements

Act, Flt \ Leary. RAF.V.R, No 6l Sqn
Bgn . L. Wiumie, R.AF,, No. 156 Bgn
Fro. J H . D. 8. WaHite, RAY.V.R., No. 35 HBgn
F/0. D. ¥ . H. Aspisany, R.AFV.R., No 61 Sgu
F/0. R . B. J. Kemisn, RAF.V.R, No. 61 Squ
.-B. KENDRIOK, No. 61 Sgn
. B. R. Dipssyuny. R.AF V.R, No. 605 Sqn
Act. Flt. . J, GepDES, RAFV R, No. 434 (RCALY )
No 156 . Sgt. E, Hear, RAF.V.R., No 101 8gn
Act. Flt. Sgt. M J. E. Epfie £ Tt Bgt. J. Oxexnuman, R.AF.V.I., No 158
156 Sqn B

n
Flt. Sgt. A, E Wins, RAFV R, No 158 Buyn
P'It. Bgt. A, W E. JoxEs, R.ALA. r. No. 142 8qn
Fit. B \‘-. Lroyn, RRAF.V.R, No. 42y
AM‘ID'{ RAF., No

1 l
Fit. ﬁdt J. I-‘ 682 Bagn

Bgt. C. G, Nicmorrs, R.A.F.V.R., No. azo
!R,(\T.A.l-‘,]R qn

Bgl. F I.  JacksoN, R.OAF. No 420
lR(‘AF) b n.

Bgt. R, E, NG, RAF.V.R, l\u 142 Bgn

Sgt. R. H. S'mw. R.AF.; No, 51

Sgt. J. TraspaLe, R.AF.V.R., No 101 Bgn.

Sgt. D, F. Trisg; RC.AF., No. 12 Sqn.

Sgt. R. D. WiusoN, R.AF.V.R,

Fleet Air Arm

IIE EKING has been graciounsly

npprove the following award :—

For bravery in rescuing the pilot of & erashed
nircrall :

pleased 1o

Mention in Despatches

Air Mech, (A) 18t QL-L. BuUTLER
Act. Air Artificer 4th Ol F. Evans.

Roll of Honour

Casuolty Communigué No, 312,

HE Alr Ministry regrets to announce the fo

lowing casualties om varicus dates. I'he next

of kin have been informed. Casualties * in action '

are due to flying D},J!.'li‘ll.inl’lw ngninst the enemy;

*“on active service” includes groond casoaltfes

doe to enemy aotion, non-opérpticnal flying casnal

ties, {atal ‘accidents and opatural deaibs

Of the names in this list, 103 gre second enlrics

giving Inter information of casualties published in
earlier lists

Royal Air Force

KiLtep 15 Acrmiox.—Act, 8Saqon. Ldr. K, E. D

MacDonald.
W /0. N. F. Williams who has the PREVIOUSLY REporTeEn MISSING  BELIEVED
Actiox, Now PresuMed KiLleEp I

KilLLEp I

C.G.M. and D.F.M. and Bar. Note the

10, H. be:
Pathfinder badge below the ribbons. s P o

Kirby; 8gt, R

pt. I Hartley:
Holland; Bgt. J.
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SERVICE AVIATION

i ~—
MacWibiam; Sgi. B Shaw; Sgt- R, W, Shearen; WounpEp or INIURED mc AcTIVE SERNICE.— . AL l.nuder' Sgt. H. Perry; Sgt. 1. y
HSgt. R. MclG. Wilsan, Cpl, H' A. Buckles; L A/C. K. Dain; Flt. Sgt. Pmmus- Sgt. A, ¥, Todd; Sgt. J. R. Tra.. - =y
PREVIOUSLY RepoRTED MissiNg, Now Pui- R. H. Field: Bgt. 5. H. “llllﬂlllﬂ Wellwood. g
suMED KILLED IN AcTioN—Bgl. G. C. Adam; mep oF Wousps op INJURIES HECEIVED OX R.I.LLZB 0N AcTivE SeRvicR—P/0. K i
Flt. %&_ O.. Bentley; P/O0® W. T. C. Chambers; ACTIVE BERVICE—L.A/C. W, B, (_;nrrlmnr. Thomas; P/0. E. 1. Ware, 4
Cpl. E. C’tmzclla é N, Lno ; I-}U. A. ED a8 AcTIvE SErvVICE—L.A/C. F. J. Barnes; PREVIOUSLY REPORTED MIssInG, BeLievey
Daley, D. IM.; Bgt, T. WHOD ; E E. P/0O. D, R. Ford KInLED oN ACTIVE Bi:e.vxc:: Now PhResvyn,
Du'i.a‘, P' Egan; Sgt. H. El ing; Bgl PREVIOUSLY ReportTEn MISEING '\o\n Re- RILLED ON ACTIVE SERVICE—Bgt, M. 3
2 li Hatmn A1 H. H lluu:humon PORTED Pmsom oF WAR—Act, Fit. Li. D. R. Hargreaves.
Sg. L H Jenkinﬂ. Bst G, E. Jones; 851. ' Blss- Ejl = Bruxup. Sgt. J. Eglcstol:l. F U PREVIOUSLY REPORTED MISSING, Now pg
mKu Bgt H. MacTavish; Bgf. Milne; F. A, Bﬂ ney; PO A, PORTED PRISONER oF War—P/OQ. E
'\I.o:.on F.ro ¥, A. Parwn; P/O, G. M.  Sadler; 8gt. B Etant-on. Davidson;

é’fltr:grcw Bﬂcgtt. 5 11_} ‘Ivhi?m“ Pit, BgL H F.'R, : :
WOUNDED Ok INSURED 1N ACTION.—Sgt. T: A. Royal Australian Air Force Royal New Zealand Air Force

Camphell ¥ -
DiED of WOUNDS oR INJURIES RECKIVED iN PreviousLy ReporTeEpn Missise, Now Pue Previousty ReEpomTep MissiNe, By,
AcTioN —Flt. Sgt. D. H. Bareham; ¥0. W. R. suMEnp KILLED 18 Acmion.—FIt. Sgt. P. J. KInLen m™ -icmml. Now PRESUMYD KiLiip ™

Collins; F/0. J. . Wilcox. Uramer: FIt. Lt T. H. Gﬂrdcn-(xlnasiarﬂ' P 0.  Acrrow.—Sgt. @ B. Marsh.

Mmsmg.; Bm..mvm Kitien 18 AovioN.—Sgr. B ¥ Heintich, ‘Sgi. ;&z. A. Knight; PREVIDUSLY REPORTED MISBING, Now Pue
J. Billingten; Bgt, D. R Browne; ¥,0. p.J. Flt. Sgt. G 1 Mntllmn SEt H. T. Wadd . sum Kn.um ™ m:au.—egt. I. F. Bailey:
Carpenter; Sgt. W, E. Candell; sm. P. Crow; MissiNg, BRLIEVED KILLED 1N AcTioN.—Sut. %gt. Beebe; Bgt, D. H, Gordun; P 0. |
Bgt. J. Davis; Sgt. W EuH]IL'\' Sgt. W. Kidd; N E Baﬂmnnkmt Syt K. O Secsery T BU% rdin%hmilh x‘za M. R, Jeflers: sgi. A
Set, O, H m’cAuln;, Bgt. B. Mackrell; Sgt. . B, A. Kelly 8. T J Rund T A Toves
\ﬂ.lede. t, F. Muwau Bgt, C. H. A. MissiNG—Sgt. W Bryden; Fit, %gt DED oF WOUNDS OR I!unms RECEIVED 1y
Warner; P;(g " F Waterman, I{m“ﬂc P/0. J. €. Uﬂﬂiﬂs‘ PIB. N. Den_-,er AcTion.—Flt, %h J. G. G. Turner,

MiSSING,—3gt, W, M. F, Barnet; 8gt. A, R. D.  EJO. Dﬂdds'h . Sgt. €. A. Fleischi-Fresser MrssiNG—F/0. F. T. Brosmaham; Sgt. R W

Bedbrook; Sgt. B. E. Belton: Sgt. 3. 1. Bennett; Tll b§t E, A, il Fit. Sgt. D. Livingstone; Cooke; FIt, . G B Duuzhwtg FlO. B ¥
Sgt. K, E. Bright; P/0. W. G, Brown; Sgt. G. B. Mucksy; Sgt. G, V. MoMuoreay; Fix Edge; W/G. T. H. Hutchard; /0. N It 3
Buchun; Bgt. i‘ 'G. 'Bull; Sgt. W. Burnell; Fit. Slﬂ A 1\- Moore; 'Fit. Sgt. F. O'Dwyer; F. 0O Humphreys; Sgt, H. Kainamu; P/0O. s 7T
Bgt. 3. T, Jarruthers, Bgt. A. 8. Carscadden: Sgt. L. W, Roper; F/0. M. O'M, bhl}nnhnﬂ Act, Wit Schmidt; f’l S,JL L. A, Bguive; P/O. |, 3
V. J. Caselton; Bﬁl' i CawHu:nJ,e‘, Sgt. J, 8. Lt. H. N. hmﬂm‘d PO B W, ‘Wnirfm.m. Willinson.
Clentan; Bgt, Cackeroflt: Sgt J, Cooper; KILLED ON ACTIVE SERVICE.—FIL. Sgb, A. E. Previousty Repomiep Missise, Now R
Sgt. R. G. (.wpcr. Act. Flt, Lt‘ B, (_uurell Fit, Mi‘}ﬂﬂt‘m ¥ PORTED  PRISONER. oOF Wam—FIt. Sgr. E
Bet. A. B Crowther; bﬁ" h V. Dean; Sgt. {1 “ Previousty Rerortep Missing, Now Pas. Brown; F/0. A. E. Pounlton; Fit. Lt. K §
I}elahay' ‘Bgl, D. T. Joyle; Bgt, J. Cowa BUMED KILLED .ON ACTIVE SERVIiCR—8gt, P. J, Netlson, t
Bgt. F dser: Sgt A. 7. Bdwards: PJ Fitzgerald; Sgt, J. H W, McDongah; Sgr H, 9

A E, rmn' Bl. Wighor; 8g1. A. R,  Stockbridge; Sgt. 8. R. Wright. P i
Fieming; %gt 5 Fn—FdIck Hgt, K. Gilbey; PREVIOUSLY REPORTED MISSING. Now Ru- Casualty Communiqué No. 313.
I-‘IL Sgt.. A, Gmiﬂartl F/O- W, W, {.(:ldhc,ru, PORTED PrisoNeEn or War.—Flt. Sgt. A, Burion, .
lfl Cg Hnlx:n:i ‘-5I|;L SP, I(.miuu' PlOo, 8 G o th? &amps[in t.ht_is nas!sa nrej&emmi ‘-J.-u»,

Umnn gt. oyle g b, nnig; § t. €. 6. - . Eving later mlormation of casuallies publmlied
;;amww ngt i f;mr- ﬂglb w. K;rs}ﬁmw ]"IL RO‘}'al Camdlan AIT FOTCC in earlier lists.
gh. i g :ng, Spt. R. 0. Lan u' § = i
Lawson; Sgt. R. McKesg; Sgt. H otle; Kitiep 18 Acrion—Fit, Sgt. W W Allan; - -
¥li, Sef. “5 J. H Men]g‘re K A ﬁém" P/O, W. 1. St. Johns; ¥,0. G R. Wharram; - Royal AIT che
Sgt. A, Moore; Sgt. R, N eEﬁu P/O. R. W. Wolle. KiLLED TN AcTioN—PIOL A. B Ashton; 10,
Nicholls: Sgt. J. P Parsonz: F/O. Pht'hp Previousny ReeortTeEp Missing, ‘BLLIE:VI.U J. G. Finney; PO, N B Gale; Bgt. A. L. Melior,
Sgt, W. J. Prwe Hgt. G. G. Read; 3 b A G, ErLiep IN ’N‘TIOI:I. Now Pussumep KinLkp Ix Sgt G. Weston.
lhuqu- B dley, Bgt, W. H. Sapunders; AcTION.—Sgt. J, E. Audy; Plt. Sgt. & F. B: A PRevioUusLy REpoRTED MIssiNg, BLICvED
Fit. Lt. Eil A’ Shepherd; P/0. f1."W. Shinn; Dugal: Sgt. W. C. Forbes; PrO. J. V. L. KILLED IN ACTION, Now PRESUMED KILLED
qgr.. E. .I Bmith; Pt ‘-\gl J, 8, Smith; Sgt. Gauthier; P/O. J. Glassberg; Flt. Sgt. V. Ik AgrioN.—Act. Flt. Lt. B P. Atkinson; Sgt. G, 1.

L. Bmith: P/O. F. B, H.nmrrn Sgi. F. Snmner. Henry; ¥lt, Sgt. J. W. M _E. Lunetin; Flit. Lt "Fattam.
hgt A, Bulldiffe; aﬁt ¥, Yrew; Sgt, w. F. E. Luxford; Flt. Sgt. W. J. MeAjpine; Sgr Pruviousty Reponten MIissiNg, 'Now Vpe
Tucker; Bgt. N. A. reman; Sgt, L, F, Valon- G. E. MeDonald; Fit. Sgt. J. D, While, syMED KILLED IN AcTioN.—Sgt, J. H. A, Bea;
tine; i'?gt.. J. J. Waterman; ‘%qu Ldr. R.. C. PREVIOUSLY REPORTED MTSSING, Now Pne Set. W. J. B. Boyd: Bet. H. Chatterton; 8gt. J. 8
Watson; Bgh. T. Wlmtir-) Bgt. F. Watling; Flh. BUMED KILLED IN AcTtioN—Bgt. E. A, Applegate; Dubie; Sgt. G. G. Ellis; Bgt. H. K. Elvin; Fit
Spt. G, 8. Wilkinson; E‘i Bgt, G. Wilson; P/O. M, E, Barker; F/0.. D. E. Bennett; P/O. Sgt. W. . Erasmus; Sgte K. W. Grellier; sz
Sgt. R, €. Woolnough, J. L. R, Cartier; Fl, 8gt. D. G. Culver; Sgt. K. H. Hogarth: F/0. J. B. Lapping; F/U. & G.

KiLLep ON ACTIVE SERVIOE.—Bgt. A. B. Allen; F. H. De Nevers; Sgt. €. B. Finley; F/0. E. D. Lewis; /0. D, Llewelyn; Sgt. M. McKenzie; It
Fit, 351. C. H. Baldwin; Bgt. J. W, Bamber; Fleishman; Sgt. \\'. E. Foster; P/0O. R. Graham; Lt. J. B. Michie: F /0O, A. L. Munro; J. G J
Act, Flt.: Lt D. De B, Banham: P/O. . W. Sgt. P. B. Gustavean; P/0Q. H. (i. Harwood; 5'51.. Nolan; Sqn. Ldr, W. H, Powdrell; Pt
Browue; Bgt. ™. J. Burkhn.rtl HET (B L.ale Sgt. R. G. Hill; Fit. Bgt. G. T. Hillman; Sgr. W. Roper; Sgt. G. 8. Pring; Sgt. 8. 3. Rose;

J. A, L. Grani; Kei P, C B. Kwasney; Sgt. J. C. Lumond; Sgt H T. A Bmith; F/0. D. J . N, Hputhern; BSgt.
Kenyon : Bxt, w. I, Kublmw, Sut, N Kld-l: Bgt. Lawson; 3gt., H. P, MacArthur; F/0O. J. K. "ilep]_]g&]:u,unl Sgt. T. F. Stocks; Mgt L. J. Ty
~ (’: Leatherland; Sgt. J. [et':mng. Fit. Sgt. MacDonald; Act, Flt. Lt. J. A. MeKinnon; Sgt. Sgt. J. Todd; Sgt. J. B. Tusner; Het K. S
1. R. MacMillan; L..—\ﬁ, L. Malley; P/O. 8. B. Robson; Bgt. G, G. Bawatzky; Flt Sgt, “nghom P,'o D. Young.
a4 eld; Bgt ‘lc"ir‘lr.mg. P/O. A. : H, M, Slezak; '*Z-g'l P. Sutberland; Flt. Sgt, R. T, WOUNDED OR INJURED 1IN ACTION.—Sgi Il G
Reith . Flt. Lt. ¥, J. Robinson; ¥/0. B. E. ']‘mlnr. P/O. F. E. Vale; Flt. “ij.t J. 0, Way Foster; Sgt, E. P. L. Marvin.

Ryan; ,, Sgt. W. H. Sellars; Sgt. G. Sweeney; WOURDEDP OR INJURED 1IN ACTION —Sg,f_. DIED. oF WOUNDS OR ImauRIES RECEIVED 1N
/0, i, Tavlor; PJ}O. J. R. Waldron: Sgt. C. McD. Gauthier. - Action.—F/0. L. J. Wood. ;
5. W) ‘Whalley: F/O, A, © Wilson; Hgt E MED oF Wounps or INJURIES RECEIVED IN PREVIOUSLY REPORTED MISsING, Now L
Yonug \4F (0. H. ¥Young. ActioNn.—F[0, J. C. Miller. PORTED 111ED oF WouNns o INJUR1ES HECEIVID
PREVIGUSLY REFoRTED MISsING, Now PRe- Missing —~BSgt. l.. A, Lanmn, Flt. Bgt, E. B. :\' \an —F/0. R. J. T. Brown,

21y oN AcoTIveE SeErvicr—Sgt, G. E. Capin; F/O. H. Coates: Bgt. B. W. B. Collins; 55186, BELIEVED EILLED IN ACTION.
N i Robinsgn, Sgt. €. W. (:‘ihhl P/O, W. E. Grimlh.y. F10O. \wh P/0. W. Biggs, D/F.M.; FIi. Sgr.
: Blllrms; Sgt. R. D. Britton; I" /0. R.T.

i ;-'q_n..l R. (_{‘ (E}rai{:‘:‘ F*{O'JBiIB' L:uéhherfj;
. : : 3 3 fuller: W/0. W. A, Jeflries; Sgt. «
< - = . F‘ Sgt, H. Moran; Fit. Sgt. L. B. Moyler, D. 3
¥/0. J. M. Reed; SglL. H. Revell; Sgt. R B
Spence; Fit. Lt. A. R, Wall
Mrssing.—8gt. A. Astin; P/0O. . Basnelt; S¢
W. -J. l.lal.l}, Bgt. J. Baxter: F/O. A. .F 15
leigh; Sgt. A. E. mm P/0. P, T. Beszant
E. Bike:; P/O. W. Boath: Act. Flt. Lt i
Bm:rhb}. D.E.C., D.F.M.; FiL. Bgt. . F. B
P/O. A. J. B, Brown; H"t. D, W. Burdett
P. B. Cameron; /0. W J Ldmemn Bgt.
Clark; Sgt. J. O. Combes; PJO. E C. Cook;
W. A. Cooper; Sgt. A (ons!ns. Sgll;, F
Crowther; Sgt. K. W, Ih'.“
Sgt. J. O. Davies; PIU. D. DE_an.!l, 20
E. H. Dee; Sgt. A. B, D. Dobie; F/@, A. .
Douglas; Sgt P. Elling; 8gt. L. J Li!u Sgt.
M. Emmerson; Bgt. B. A, Feur; P/O. B
Fraser; FjO. A. Guthrie; Flt. Sgti. 8 H.—r"'m-
Bgt. T. J. Hegarty: Sgt. 8. H 1; 8gt. J. E
Hoey; 8gt. N. T. Il'ol.mes, s';:. J. 8. Hornmsby

o ¥, P Inxhaw 8 Jn]u:lann Sg
.lolly- ngt'.. G. Jor Bit. F, Jow

H. BATOES | KL G- Iae&dban:.
Ldr ehhe’t. Flt. sgt. - Lowe;

W.

w. T. Mathiaun; Bgt. M. Milmer; PjO. P.
Murphy; Sgt. P. C. O'Kill; Bgt. R, J. Partridges
F/O. D. B. Pope; P/O. J. s P/O. J A& ¢
Reid; Bgt. A. Rolle; Sg“t. K. Runcimzn; P(U

G. A, Searclitfe; Bgt. J. Blmth Elgt G. "_f'*
Spriggs; Sgt. T. St.ewart' ‘Bgt. R. Tate;
E. A, C Thirkettle; Sgt. W. '1ndt‘ir Bgt. L.
Varley; Bgt. W. Walker; P/0. W. Wardrop;
J. C. Whitley; Bgt. P. Wilby; Sst. A. [
Williams; W.f6 T Wlllmms, Sgt. A. E. Wood
acre; Sqn. Lde: N. W. Wrighs.

Kirren o8 ACTIVE SERVIEE—Sgt. J. Abboti

Sgt. D. N. Barker; /0O, B, Barkworth; Fit. Lt
G, W. Bellis; ¥/0, A, ©, Bumell; P/0. H
CUameron, DWF.0; Bgh D H. ﬂ‘ol'hm Bt
A, W. V. Fear; eru V. P. Friess; Sgt. J.
l-mmrr.F Hgtn A ﬂonk_l.hr Fle ‘;gl] -ll.“:-

- - . - = G ilgalle
Pupils of the Indian Air Force bombing-up a Vultee Vengeance dive bomber. et P ey b ;%;""NG it
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Fit. Lt.=T. R. Meggitt: Sgt. R. Morries: A/C.2
w. H. el ; F;l) H. V. Plumb; “;U B
ennnd; At .‘:&t . % lhnah]:- LAIC. D, 0.
Ruhbins: Act 1, Lur .l Acott, D.F.(C.: Bgt
B. M Hvlu-.rk \wu W. L. Brrmh Cpl. 'W. Somer-
ile: . 1. L. Spence; FjO. H. Stevens; Act.

Qut ,;_ (l D. Thompson; AfC2 J. \\'hite Bgt.
Ww. A, Widdowson,
previoUsSLY REPORTEP Missixg, Now I‘nr—
SUMSF D huu.n oN Acrive ServicE-—P/O. E. J.
A/02 F. C. Bell: Sau. Lir. D, .
N. R, Brunt; Sgt. E. W. Carter;
. 0. A, Cowley; Sgt. W Elliott: Cpl
lIu.]I: ‘3;( M. G. B. Hall: P/O. H.°V.
ldens Jackson; FIt. Lt. €. W, John-
'h S# D G. Kelly; Fit. Lt. H. L. Madge;
Megra; Bgl. G. Overhill: Flg, 1t
!‘uge Fit, Lt. W. Parkinsen; PrO. €. AL
Red _-.n's; PO, V. P, Rogers; Cpl. J. W. SBherwin;
p 0. BOW. 8ills; Sgt. K. €. Bimpeon; P/0. E. A.
Bimpson: Sgt. A. Skinmer; Flt. Lt J..F. Soden:
N

5. Stedman.
vED 0B INJURED ON \r‘rrw‘ RERVICE.—
F/0. J. B. Hemmings; Sgt. R. €. MoCallom; Sgt.
L. W. 'i hompson.

prep oF WeuNDS oR INJURIES Rnhr'\m ON
Active Beryice—F[0. T. C. Morris, D.FX

e ON- ACTIVE S8ERvIcE.—A /O.2 IL T. le.:hf':
Cpl. R. Carswell; AJC.2 1. McP. Craig; L.A/C.
¢ Crowe; LAJQ, H, Griffin; LAMC. G. Jones;
Bgt. A. B, Joyve; AJC.2 G. DeB. oCa
D. MeC. Morton; YcAJO. A
]’1,1|\n. I.AfC. W. P. Newman; L.
son; LAJC, B. W. 8sinsbury; L. 4“‘ . Scrase.
PREVIOUSLY REPORTED- MISSING, Now We-
ronTED PRISONER oF War—P/O. F, W. Bennett;
8zt. A. D. Gillespie; 8gt. E. W. King; P/O. D, W.

..\', Act. Fle. Bgt. . F. Mnl..l)nﬂnit'l Sgt.
A. Moss; Sgt. W. R. Readhead; P/O. C. B.
nM‘;. Bgt. C. T. W. Bamways: ‘wl A, 0.
son; Sgt. W. L Thomas; Sgt. R. L. Watson:
t. H. Williams.

Royal Australian Aiwr Force

KriLep 1N ActioN.—FIL. 8gt. B. 8, Evans,

I'rREVIOUSLY REPORTED  MIssiNg, BELIEVED
KiLLeD IN AcTioN, Now Presumep KiLtep N
ActroN.—FIt “lﬁt‘EP E. Pearce,

PREVIOUSLY ORTED MISBING, Now PRe
SsUMED KILLED IN AcTioN.—F /0. J. 1. Craig; Sgt.
H. F. Ford: Sgt. M. C. Harrison: F/0. E. 8.
Haves; Bgt. W. P, Higson:; F/0O. F. H. Mitchell;
P/0. J. L. Rollins; Bgt. N. (. Smith.
PrEvioUSLY REPORTED Missmuo, Now Ie-
PORTED KILLED IN ActioNn—FIL. 8gt. L. 1A,
Pearce.

Diep o Wouxps ok Isyumics RECEIVED IN
AcTION.—~W /0. R. E. Percival,

Missing, Beuievep Kiniep v Acrtion.—Flt
Bgt. C. R. Gordon: Fif: Bgt. E. C. Hobbins.
Missixg. . J. Anderson; W/0. E. G

wi Q K, Dickson; ¥/0. 8. M. For
"'0 I M. Hn!mes. ]."IL. SEL W. L. Jarvis:
s C. Logan; ‘P}O G. Nolan; Flt, Bgt.

. Page; Fi0, M. G. Pa,rl.{_'r‘ I'!l Agt. C.- B
rston; WD, O, A. Walsh
Missing, Berigvep Kiniep on Acrive %. -
vicE—TI'lt. 8gt. F. A. Woonan: Fit. Hgl‘ L.
Wa Idh

KILLED oN ACTIVE BERvICcE—Sgt. F, Dvﬁ'l‘.
Fit. Bgt. .D. J. Fernance; FIt. Qg.l. .. B
Haberecht; Flt. Lt. N. G. Btewart; Fit. Sgt. F. C.
Btringer; P/O. P. P. Swinney: Fit. Sgt. A. J
Vickerman.

PreviousLy ReroRTED Missise, BrELIEvED

Jn 1‘- ActioN, Now_ ReporTED PRIBONER
-Fl0.”B. N. 'W. Gfay.

Royal Canadian Air Force

vioUsLy ReporTED Missme, Now Pre-
KiLLeDp 1IN AcTion—P/0O. J. E. Buont;
. . 8. Donald. i

\lnu:n. m-.r.rr'vrn Krriep I8  AcTtioN.—Sgt.
F Campbell; Sgt. . BE. Dresser; P/O. A

NG.—TFI1t. ﬁgr. B. W. Abrams; Fit. Sgh

W. D, Anderson; F{0. L. B. Clifiord: F/O. J. M.
["'\\"n Sgt. D. C. Elliott; Sgl. J. P. Heinig; Fit,
8et. J. T. Kendall: /0. €. L. McPherson; Tls.

Sit. H. (. Northway.

KitLen oN Aotive Servioe.—Sgt. J. C. L. Bois-
vert; Bgt. G, Henderson; 8gt. G. W. J. Hopkins;
¥/0. T. B. U. Lister; P/0. K. A. Norris; F/O.
J. H: Roonay: Sgt. G. D. Seott.

MED o AoTivE BErvice —Cpl. E. J. Ferrier.

Royal New Zealand Air Force

Koiep i AcrroN—F[0. I. B. Menzies.

Peevipusey RepporTeEp Missing, Now Pao-
suMED KiLiep 1§ Action.—TFit. Bgt. R. O'Neill;
Sgl. R. W, Bharp.

Missing, BeLieven Kiiiep mw AdrioN—Fit.
sSzt. D. Bennatt,

\Ilwki\(- —F/0 J. A. Aingé; F'0. H. P, Saund«:
r S {“‘ t. 6. P. Sowerby; Fit. It. G. Btenborg.
D.I.C.

 Kiues oN Acmive Sgrvice—1'/0. F. Il. Lvers-
swindell; Hgt., W. Lauder.

Priviovsty RevortEp Missing, Now Pre-
SUMED KROLep oN _Aorive Servics—Sgh. L
Hurst; W,0. E. O. Johnson.

South African Air Force

KILLep 18 Actipn.<Li. C. F. L. Ellie; Act Alr
Szl A, Haryey.
Missing.—Lt, I F. Boy.

Wing Cdr. Duncan Smith, D.S.0., D.F.C.,, Maj. Malcolm Ostler, D.F.C,, and Group

Capt. Fryan Kingcombe, D.5.0,, D.F.C,, and Bar, outside their mobile operations

room in Italy. Group Capt. Kingcombe seems to have recovered from the facial
injuries he received when a jeep turned over recently.

o . . { N, 2 F/O. . W. Easton: Filt, Sgt. L. W. J, Good-
Casualty Communigué No. 314. follow: Sgt. 1L 'P. G, Hagria; 1110, . 1. icks:

Of the names in the list 102 are second entries 8gt. E. D. Huntley; F/0, W. 8. Jobling; Bgt. G. A.
giving later information of casualties published in Kemp; Bgt. A. H. Lacey; L.AJC. D. MoAlpine:
n.illh(‘l' {ists. Bet. C. J Ringer; ¥/0. J. nl‘M Tudol!; Flt, Lt
C. R, Sanders; P/O. N. C. A. Bimma; Bgt. 8. M

. 3 Smart: Sgt. A. J, Taylor; Sgt. . H. Uttley.
RO}?L'II AIT F()TCC PREVIOUSLY  tkporTeDn MISSING, NOW Jénr.-
SUMED KILLED ON ACTIVE BERVIOR.—Sgt
Kiuten I8 ActioN—Act. Sgo. Ldr. ‘I) J. H. J. M. W, Burlwr. \i;.l. R. J. Barrett; L.AJC. J. F.

x'd“\'\l':m:\’r: I b S ot e Blur.lt'n. ¢ A/C. ,.FK.Bﬁuu han ; ‘fgt' “-' j\.
> el LA _— " . Blower; 'L.AJC. Q. rierclifie;
PREVIOUSLY ReporTED _Missing, Beumvep | oWl ptde (Ho Be URERTRES T Bu

r » tl.un.
KiLLEb 1N AorioN, Now PreEsumeEnp KILLED IN Sgt r

AcTion—Bgt. T, J. Daley; Sgt. G, 8. Holme: Sgt,
J. € Tilley; 1/0. L. Meskin; Bgt. A. D. Nichol-
son: Szt. M- D, Peters; Sgt. A. Segal.

zt. W. Carpenter: Sgt. P, l‘h'l.ltnﬂ L.AIC
Clemow; Sgt. B. O. Cookson; f' e Cwumb?:;
[C. C. V. Cox; Bgt. C. H. Cripps; P/O. P. H.

- st . i Fit. Bgt. G. R, .! l)nvtn. Bgt, J. L.
PrEvigusty REporTED MiSsiNg, Now Pup- ot. L. .|.hD('Il'ltk LA(C, R. ftgllnriluﬂ:

v - s
sUMED KiiLep x ActoN—Sgt. V. D. Farmer; 5 - * Y seiens A
1 el gt. W. [ Dynes; L AlO. B, ]ft|t_s A/C1 3. 8
F/O R. A Ilm\a.l:tl ‘_l’ ']’_; J'Iulr'?i.:':\‘liﬂlilm\ml g Elins; LA/ H. J, Emery; L.A/C. ‘D, R Evans;
R. Isnacs; & S G L k. Mecaliun; - LAJC A i-'rnrhnrs!_; P70, J. G. Firth; Bgt_ A, k.
& Bigt. D k”‘“an{’- ‘“ & ','“" g i Hammarton: P/O. C, Hanley; FIt. Sgt. W, Hann;
b i P/0. E, H. O. Hanson; L.A{C. E. W. P. Hedley;

'~ \\‘m : ou INTURIES RECEIVED IN A/C2 T B Hill: -Hl H. it. Hughes; Opl. ¥
‘1' i‘\”" /0. I"'\ '_‘,'Ig""““i}]‘“ Humble; Cpl. W, J. Munier; Begt. D. G, .T;mkmm:
'I. '\'n.l?;!r"w:;in lLL]}.III |1:v.= ‘:\f Sat. 1.8 LAIC T. A .lgle{t‘: [f\'.\l'l:ﬁ“i {“.‘. .I'Tul{irnr Upl.
A G iy . 4H % S Q. rt. * . Kelsal 0L <, 4 ent.
Leslie: sgt. E. J. Liptrott; P/0O. 8. A. I Tanner; sgt M, F. King; P/0O. H, Ledgerwood; Sgt, D. ¥,
1’\? 8. C. 1‘-1”1’“‘}' A Adsoses Bgt 0. B Agate: McRobb; L.A/C. J. Martin; hIih. Hntwllrllh‘lltl!lf.n:
188ING.—Hgt, K, A, Al - t. L Agatol Set. D. Mason; A, oore Lo
Fit. Sgi. 1L K. Bartlett: Bgh. A. W. Bentley: s ant 1 000" DS, Murray: LAJC. J. MeD.

17/0. W. Birdsall; Sgt. C. A. Bradshaw; Sgt.

d m N mn: +AC.
J. 1L Briges: Fit, Sgi. T. J. Bright: Sgt. 1. - Jelon; LAC

R, Purry: Bgt. R K.
WALC T Pinchin: hs.l.

Bruce; Sgt. A..C. Brunton; f‘.!g,l. P, t1|:4ﬂ_l ld; Act, BB Dhodes: W Jllil-y o s &
l“l .'{L- = ."l?l. {.(J‘”l}': ‘?:F;?L: n.1"1t [I.hm'\imr\“; kL l:igﬂ.‘. Btevens: Bat. T. J. St n-nT Cpl. A ﬁu\m\h. ‘~|1|
Aarke: 8gt. O, Coble} it ] : ]

- R.-W. 1.|\-inr_ Act- WO, C. E. "ll1:1.. Bzt L. U,
8zt, B D, Collis: Sgt. A. B Corlett; Sgt. ” ST T ek o 1 .

825 B D, Sut. T. W Durvilt: Sgt G, E. i Wiltshfre: Sgtd. X Windsghor. - 5o = 4
1I|I1m=l:im.. it l?- Devine: Fit. Bgt, E. D. Dick WouxpkD or INJURED ON ACTIVE BERVIOE.
Fit. Hgt. : B :

J. T. Finn; Sgt Bgt, J- Pemberton,

Sgt. K. 1. Ennis; Fli. Sgt. 2 : {3 DIED oF WouNDS Op INJURIES MECEIVED ON
J. Fletcher; Sgt. \' !Lan.i'\f'_h‘; b Fr‘l:”i,_ N,.‘n.}li AcTive Senvice—Sgt. M. (. Bright; Bgt, G. P.
Fletcher: F/0O. J. Tor v K s . Cormier; Bgt. J. W. Bwann,

Sgt. E- Q. 0. Freich, DFM.: 8gt L O Goys DIED 0N ACTIVE SERVICE—T.AIC. F. W. Ander-
D en: Fit. Bek Ry dﬁmi‘ﬁ“ Seh R Goush; Son; L.ATC. B. Batiy; Cpl. ¥ Biokerss Cpl. F.
Booute & Hadaden: 3/0-5 O Hart; gt W.. dorweile ALCE . S0 ey - W £0. % Raumags:
Hutfon: E . ‘Hill; B gt Di Bo . Hobba: Ajca g, H.C. G <h + Jellerie
A 15"-“:.1‘.‘11;;“'-';1,'[1. Y. Hudson: F1t, Sgt. o I}'|.$.':-"i”fg";‘é“‘¥-“’§ 'rl'u?;'f:' (i Ryle Sl
Ih]Inc[-nn ¥t Lt. R. T Hunter; P/O. M. Irwin; AP i g Mol il I T o e e,

¢ Johnson: 8gr. F, A, Jones; Sgt. J. H. € : Group Capt. H. G. Whe Lo
Sgt. R. 5. Jounson; Ko 1. PreviousLy ReroRteEn  Missino, Now s
lulp:unu. Fit I:ILL”'[{I" l\s'lr':fj;;::'gh ot A PORTED PRISONER OF WAR—F/Q. P. Daulhy: Fli
‘!:I-rltirmh'lmv::]l 3 "\'ﬁ\fffﬁ‘lﬁ"‘s"g' N{F “;',l'hE"‘g';‘l' Bgr.- J. B Fl:ﬁl{lr.

i . L. Mars it t Ayo; A 2 &
$io. ‘;\-,,..li,\;“i;%if“ L S e wio ke Women's Auxiliary Air Force

dlemist: Sgt. Milburn; Act.* Fit. Lt. DIED 0N AOTIVE BERVICE~A[CW.1 I M, Wells
T.m.ll.lc_{lll,] _‘HihllE Sgt. W. A. M“‘!'tf)ll Sgt. . ! " ;
Nichaison: Set A et Naktall, B Royal Australian Air Force
Mu nnlsnn Sgt. I\ l ’.\nr:c: 8gt. H. Nutta!l Bgt.
Powell; F10, Puttick; Fit, Sgt. P G. MigsiNag, Berievep Kirren ix Acrion.—Fh
Onmle- PIO. P. K 110111.15 P/O, J. R. Bearles; S8et. A. R. Breakspear, Z :
Fit. Bgt. F. Shattleworth; Sgt. H. T. Bimmonds; MissinG.—Flt. 8gt. C. B Adair; Bgt. F. B

F/0. W. It. Bimpson: Sgt. A’ R. Slapey; Fit. Sgt. Allan; F/0. W, Austin; Flt. Sgt. N,.J. Conway,
C. Smith; Sgt. W. Smith; 8gt. 8. J. Bmith; P/O. W. T. Farmer; Flt, Bgt. J. (. Gibney; PjO
Sgt. E. J. Smyth: l“!t Sgt. W. I, Spmdso.Dl"\l- F. F. Mathers.

Fit. Sgt. A. J. Stone; Fit. Sgt. J. G. Stuart; Sgb. LLED ON AUTive Sewvice —FIt, Bgt, R, W. W
T. D. (. Teare; Szt G. C. h-\h 8gt. B. J. Thomas: - Frankish; P/0. G. A: MeDougall; Fit. Syt M. ¥,

."'3"“. F. T thU\L Bgt. E. Truman; “K_l J. I".' Nolan.

'u-'aidh-r Pl0O. *M. "W. B. \\ alsh: Sgt. F. P, . Previoi*suy - Reeorten  Missise, Now  Hy
Walters; W/0. T L, Wele h “J'-M‘-‘: 1’“0 Il' R, pomrten Pursoxes of War —Sgt. 'R Shaghon
Wilstn: Sgt. . 8. Wood; F/O. R oadford. ) s

;IJL:}]I 0N Ac T!i-'}" "‘;“'“]"_"_‘Cl; - ;JItI.I.r\:!‘Hl;)kI";. Rm‘al C{lnadlaﬂ AIT che

ot ].. ) B eer; o - 8 - * e ’
?i!,llu BJ ‘r %r:u-n Act. Lironn C\pr W. D, Woustiin orn Dxyuvren 1w Acrios.~Sgt, ’F (1
B tlens 1-.;1 |~'._ J. Cooke: L.AMC, G. G ‘Crake; Goodey.



SERVICE

AVIATION

Previouvsiny ReporTED Missise. Now Pre-

auMED KinLen N AcoTios. G. Black:

Fit. sgt. J. E. Bradiey; Sgt. T. E. J. Casov; Fl.

Sgt. A. L {I.'UJH‘ P/O. K. H. Dalton; Sgt. R, W
l}rut,' H. G. Farrington; F/O. G. D. Fita-
b TS 5. 5. Fors PO &/ T Hanbridge:
Bgk X Mngulﬂ. P!uf. L. W. Phillips; Bgt. E. W.

t. W. Berimgeour; Sgt. H. W.
8 A M. Wark

Miss c:-—l“ . L, H. Aspinail; Fis. Sgt. L.J. M.
Broderick ; F_-’ﬂ, R, W. Burke; F/O. J. D. L.
Cloutier; W0, w. P Coleman; P/0. H. G. Dink-
soni Flt. 8gt. R, 8. W. Esmay; ‘igr L. ¥. Martin;
/0. H. F. E 8Smith; 8gt. L. A. Stemmie T Bt
K. €. Windsor.

Kizren oN AcTive Srvice.—F /0. R. W. Con-
way: W0 J. P. Hnughe'\n Begt., 6. W. Munch;
W/ 0. H. Pincock; Sgt. C. K. Russell; Bgt. R. H.
Smith.

Wm.:\l)t.l) O INJURED ON
Wi0. J. R. Wesi,

DiEp or WOUNDS ok INIURIER RECEIVED OX
ACTIVE SERVIOR.-~W/0D. J. A. R. Cole.

DPigv on Acmive Berviee—LA/C. J. F. R.
Gallgnt; Act. Fit. Lt. 8 B, Williams,

Royal New Zealand Air Force

Missimu.—8gt. D C, W. Hamblyn: Fit Bgt.

J & J. McPhail, \
Kmiep ox  Acmive Sewwice—P/O0. D, W.

Wacher.

South African Air Force

Missing.—Maj. E. C. Bavills, D.F.C.
KTILLED OF ACTIVE SERVICE—TFIL. Lt. R. Swart.

ACTIVE SERVICR.

Casualty Communigué No. 315.

Of the names fn_ this lst, 102 are second
cntries giving later information of casualties pub-
lished in earlier lists,

Royal Air Force

Riztep m Acrion.—Sgh T. W, BriLlam. S--l
R, Coe; 8zt C. R, K. Fay;

tiidger: Aot Hrﬂm Ldr, A. T, \iam le D!-L
D.FM,; Bgt . Phillips; 8Sgt. E. T, Potis,
Sgt. C, W_ Shephard.

PREVIOUSLY REFORTED MiSSING, BELLEVED
Kitren 18 AerroN, Now PRESUMED KILLED
IN ACTION.—FIt, Sgl, A.. Allan; 8gb. T. Barker:

dgt, A. R. Dawson; B8gt, J. Freel: Sgt. R.
H\--J]ug, Sgt- G, A, Hyatt; Bst. R. J. Jenkins;
L J. W, C. Kidd: Bgt. K. A. Mijln: Bgt. P.

Maoulton; P/O. R. J. Paul; Sgt. F. Stephens;
Sgt. K. J. Teague: HSgt. L. K Thomas: Sgt. R.
Wilson; Sgt. J, G, Wisamamn.,

PREVIOUSLY REPORTED MIBsiNG, Now Pag-
BUMED KILLED IN ACTION.— 51‘;’1.. A. 8B, Aitchi-

son; Sgh ¥ O, Aldved; S Bo

Flt. 8gt. L. B, Bretile: ng i .nmﬁ?ﬁggd{
1. A Bucktihorpe: Sgt . . C. Clark: Fit.
Sgt. B. R. O, Conway; Bgt. A, M. F. Gook: F/O.
R, J. Oustis; Bqnr, Ldr, D, F. leling.

F»II nwes E J

DFC L. Davms. g8gt. H. 4
‘Dullird fgt. J. K. ]E’%lmesdes e?,"{f P.Sg

Foli-Bri kle = B : P/O. 8, E
=PI, %‘ B Ha Bk e i

Groves; P.r s B J. Harrison;
Sgt, P. Harrison | Sgt. B3R Hart; Sgt
N. J. Hlll ,‘0 D J. Hopson; Bgt. 0. Hotch:
kiss; 1. wes. 8gt. J. hries;

Howe -
Spt. 8. unt a.ct Flt. Lt. R. O. Jnr.-ea' gt. H.
Kayv: Pg . 8. Eeston: Sgt. K. 0. Lam.
bert; P;O. W. G. Leg; Bgt. A, M. Limbrick;

Cpl. G. Love; Sgh 'F. WMe@all; Sgk It 8.
McCartmey; Act. Fit Lt J. MeMillan; Sgt
F. E. ] nr‘ples: Avt,. Pl e G- B Muston;
Fit. Bgt. E. A. Meadwell; P/O. G. H. Miller,
]'}.F.)‘I: Sgt. E. Mudd:; PH) A. J. B QOllar,
D.FM.; Sgt. W. H Parsons: m C. G. Phillips;
Sut. P. Po: mﬂ’ thany Bgt. N Pringle: Sgi. G. F.
Ruoberts; J. Bemple; Sgt. W. 8kinner;
Sgt. . D, s'nm ut. Fit. Sgt. D Smith; W/ 0. L.
Smith: Sgh. R Bouth; FIt. Lt. G. W.

Stanhope; Fit. ;lgt X. O Tayiﬂr. Act. Bqn. Ldr,
P. D. C, Thomas, IJ! (" Bgt. . J, N. 'lu‘-m‘ N_l

W. T. Warren; Sgt, v Watzon; Sgt. R, .'
\\-ravrr W0, F, Wﬂrcou; PO, lf

Willmaft: "-Igi. H. Woodfield; P[0, R t-
Woods; /0, W. Wright; Sgt. W. H. Youms

WOUNDED OR INtomep N Acrron.—Flt, Sgt.
J. D, Bulman; Flit. 8gt. €. J. Houbert; F/O. J.
McKeo: Flt. ‘igt N. SBmwth,

Mlﬁsmu Bectevep KilLep i ActioN.—F/O.
J, Affleck: I‘{’O K, A O Aylng:; Sgt. J. A.

Baxter, “yt J Bru\m. Fit, Bgt. T. C. Foster;
Sgt. 6. Norris; Sgt. A B G
Price; Sgt. l't & %1me Flt. Sgt. R. W. Staveley.

Missrng, —Fit, B}t D. W. Anderson; Sgt. J. P.
Arnold; PO, €, J. Barber: Sgt. B, W, &
Sgt. e, W Broadbent; Flt. Sgt, A,
F/O. N, I Carter; Sgt. K. W Oha lin;
B, J. (,ummmg. Flt. Sgt. A.' C. .
D. E. Davies; . J.- A. Dobson; F/Q. P. R.
Driver; Bgh. 0. B. Bdwnrds; Pj0. E. M. Farring-
ton; I" 0. B, & Favier; FIt. Lt R W. Ferguson ;
Flt. L, L. . B, Gittins; B}gt. i Gl:-uu Bgt.
TG, (,o:‘dwm‘ Sgt. ":&. Gum 8gt. C M.
Harrison; F/O, G. Ho]t.' . P. C. Jones; P[0,
A o ¥ I.nrg«. Sgt. wm. Sgt. 8. Liny(l‘
F/O, R. Loithouse; Ar-l F‘IT Lt. AL R, A Marc
Laclilan, D.F.C.; PO, A. McNair; Bgt. M. Maddi-
00 ; [‘lL Bgt, ’ W, Maggs; Sgt E. Mosey; P/O.
R. Munns; Sgt. J. H. Nayler; F/O. W.
Neal.hum F/0. E. A, Pery-Knox-Gore; Flt. Sgt
R J. I’Ettlt, Sgt. B, A, Phillis; Bgt. G.
Potter; Szt A. E. Balt; t. H. A. Baunders;
Sgt. D. W. Savoy; P/O. K. G. Sheward; 3%
W. €. Bmirk; Fit. 8gt. C. G, Smith; b;.t.
ﬂmith Sgt, W, W, Smlth F/O. P. A Stevens;
Bgt. L. L. Stone; Sgt. E. Strong; Act. Fli. Lt
‘! W, 'Ia)‘.lur, P{O, H. 8 ’!‘hew§ 8gt, J. Thomas;
FH. Bgt, H, Timms; Hgk . -W. Tomlinson: Sgt
B, J. A, Trigg; Sgt. F Trimby; Bgt. I. V. Webb:
Fit. 8gt. G, P, \\-I]lmuon Bgt.. A Wilson ;
Sgt. R. R, Wilson; Bgt. I B Wright
KitLep  on ACirve  SERVICE. ~Pre. A W.
Bailey; W/0, X. R. Bayman; P/O. D. Beeley ;
W0 D. H. Belcham: F,.Tt‘l E Bibhy: Bgt, L. &

Btele}" Bgt. 1. Brewm Hp;: s A Broun Sgt
I A. andu]l P.FD M M Cnplan’ Sgt L i
Clelland ; Sgt. S%t» K. 'rnu.\. Sg't
J. AL Cru.dsmgmn SgL F, Curran: P/0, J.

Elms; 8gt. A. J. Gamble; Bgi. N. T.
Fi. Bgt. G. G:lmm
Hunter; P/D. T.

o s g e Dy 5: hu r v
aldin t, - Js
&uhnmn Sgt. g AKL.A.“-

sot; Flt. - F. Leshe: Sgt, E MeCartie;
Sgt. C. H. kham; L.A/C. G. R. Martell; Sgt
K. J. May; Sgt. A. T

. T. Nicholas; Flt. r;ft D. H.
Owen: A/C.2 W, 8. Penfold; L.A/C. A, im;
Sgt. . W. Prath; P/O, H, G, Price; A/O.2 J. B,
Price; L.A/€. T. J. Price; A/C2 W: J. Rulph;
Sgt. F. Reynolds; Sgt, F. G. Roberts; Sgt. W, B.
Routledge: Sgt, J. Smith; A/C1 R, 'larhnu.

- A6 wlnr‘ Sg't J. G, Taylor; Bgt. A,
Thompson: 8gt, L Prower-Foyan; Sgt. . T, A.
Wall.crn Sgt. E. G. Wilson; L.A/C. G, H. Wilson;
Sgt. B. Wilsen; Sgt. A. B. G. Williams; LA €.
R. A Wood.

PrEVioUssY  REponTED Missixa, Bevigvep
KILLep ow ACTIVE Spevick, Now PRESUMED
Hitrep ox AgTive ﬂuwu\——ﬂgt C, Edwande;
Sgi. G. G, Ottlev: Sgt. B. H. Parker.

-
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WIND BREAKS : Men of the R.A.F. Regiment pitch their
tent in a Ju 52 graveyard in southern Italy. The initials on
the tail on the -ight are singularly appropriate.

PrEVIOUSLY
STMED - HILLED' ON M:'rtvn
W F. G. Hulchings: 8gt. K.

Toome; Bgi. J. A. Wace.

\\ OUNDED oR INJURED ON AcTIivE BERVICE —
Cpl. R. Higgitt; LA/C. D. R. €. Beott; L.A.C
R, 8 Wilson,

DIED oF Wousps on INguRIEg RECEIVED ox
ACTIVE SERVICE—8pt, G. A, Warcham.

SERVICE,
Jemmer; Flt. Ir

DIED oON AcCTIVE BERVICE—A/C1 E 11
Harrison; L.A/C, C. W, Hopkins: Sgt. J. Howie:
L.AJC, N. Lewis; L.A/C. C. W. Munt,

Women's Auxiliary Air Force
KiLLeD o8 Acrive Servics.—Szt, O. M. Mors

DIED ON ACTIVE SERVICE.— Assisi. BiO. 3. M
Eistun,

Royal Australian Air Force
PreviousLy Rerorrtep Missrye,  Berisven
KILLED IN %cnu\', Now Presumen KILLep 1y
AcTtron. —Bgt, R. J. Haire.

MissSING, Benivep Kirren in Actson.—P 0,
R. R. Whitaker: Act. Fit. L, J. L. Wilsun,
MissiNG. —F /0. L. F. Quinton; ¥it. Sz T.

Weaver.

Kmiep ox AcTIVE BERVICE.—Flt, g:t E.M
Buckby: Flt. F-gt R, Clege: F/C K
Lindsay; Flt, Sgi. W C. O'Neill: F/0, WA

Powiter;y Act. Sqn. Ldr.
I, H, 8hivlds,

Royal Canadian Air Force

Krrep ™ Acrion.—P/O. K, B, Beglhic; Su
A Chibsnoff; Sgt. H. W¢ Froat; F/ 0. g;"

Webb
REPORTED - MISSING, 1‘\%\'&

B. Q. I‘roudfom S5t

PH-L\'I()I SLY
SUMED KILLED IN AcTioN.— el
Fit, Bgt. A, L. Croll; ¥/0. D, Withers |
M1ssING.—Flt. Bgt. W. Mel, Bmwn-. Flit 8gi.
W. E. Chambers; Fit. Sgt, E. Fedi; A V. D
Humphries; FIt, Sgt. R, Moore; ]LIL Eg L T
Olmstead: Sgt_ P. M. Shulman; BrO. D. E_ Stiver:
Bgt. G. W, Sutherland; Flt. Sgt. D, ). Witts
KiLuep oN ACQTIVE vawn—l’,’O R. B Ar
nolid; P/O. C. E. Coons; F/0: L G .[hmlnp FiO
V. R. Folkerson; Sgt. H. J, Hansong W /0. W.J.
Touden; P/0. J Low; Pio 0. K. “-UTI. Hit
B. R. Parker; PjO. R E. Ritscher; Fiv. Sgt
Ir. K. Btroud,

WOUNDEDR - Ok TRNIURED N AGTIVE SERVICH.—
W06, T. Mils,

Do ov "WOUEDS OR INJURIES RECEIVED OX
AcTIVE SErviceE—FlL. Bgl. B, W,_ Ogston.

Dienp ox Acrive Semv 1(,1_—1....&10 J. Pawlink

Royal New Zealand Air Force

KILLED IN AoTioN.—Act, Flt. Lt. J. A, Gl;ﬂf-
PrEVIOUSLY REPORTED MIssine, Now Pre-

SUMED” KILLED IN AcTioN.—Fit, Sgt. A. J. D
Barton; . Acty Flt. Lt. B, @ Cox, IMF.Q.; Spt-
P. P. D. Freeman; Sgt. R. E. Redding,
\hssmu —Fit. Bet. D. H. W. Badeock: W 0O
AL V. Druglas; Fit. Sgt. A, H. Holms; P/0.
E, G. Little; F/0. M, Metonale,

KIiLLen oN AcTive Bervice.—Flt, Sat. J. 8

Price.

South African Air Force

PreEviOUsLY ReporTEn Missiwa, Now R

rewTEDd DIED oF WoUNos on INoumies RECEIVED

ON AOTIVE BERVIOR—Lt. Col. M. E. Whitake:
MED  ON

Hruyns.

AOTIVE BERVICE—Afr Mech, .

RerorTED Mrssing, Now ”?&

1
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