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passengers of the future for such basic design features 
as a good view from all seats, a pressurised air-condi­
tioned cabin, and a level floor. They are not really 
unreasonable, and we feel sure they will be important in 
attracting traffic.

Fastest and Heaviest

W ITH the war in Europe finished, the need for 
secrecy has lessened considerably, and as a 
result the Ministry of Aircraft Production has 

released some particulars of four aircraft types. To 
describe them as “ n ew " would scarcely be correct, 
since two at least have been mentioned previously. In 
the case of the de Havilland jet-propelled fighter, for 
example, the additional information is its name, the 
Vampire, and the statement that it has a speed “ in 
excess of 500 m .p.h.”  It is noteworthy that the power 
unit is also of D.H. manufacture. The existence of the 
Avro-Lincoln had also been revealed previously. En­
tirely new so far as publication is concerned are the 
Supermarine Spiteful and the de Havilland Hornet 
fighters.

In our issue of March 8th, 1945, we made the first
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CREATING A PRECEDENCE : When Her Majesty the Queen flew with 
the King from Jersey to Guernsey during the recent royal visit to the 
Channel Islands, it was the first occasion on which a Queen of England

has flown.

mention of the de Havilland jet-propelled aircraft. In 
the de Havilland series it is the D.H. 100, and the 
official announcement that it embeds 500 m.p.h. is 
probably an understatement. The same may be said 
of America’s fastest, the Lockheed P-80A, but it would 

be idle to speculate as to which is the faster. 
Progress in turbine jet units is so rapid that 
increased thrust is registered almost monthly, 
so that the fastest to-day may be outstripped 
in performance in the space of a few weeks.

The other new de Havilland, the Hornet, 
is somewhat misleadingly described by 
M.A.P. as a scaled-down Mosquito. Apart 
from size, it differs greatly from that famous 
type. Designed for very high performance 
and long range, it fulfils some very ambitious 
and difficult demands, and its success is due 
to very close teamwork between de Havil- 
lands, Rolls-Royce (whose Merlin power 
units are fitted) and the de Havilland airscrew 
division. The Hornet fighter is designated 
D.H. 103. The fact that its speed is dis­
closed as being more than 470-m.p.h. would 
appear to indicate that it is probably the 
fastest airscrew-driven aircraft in the world.

Not far behind the Hornet in speed is the 
Supermarine Spiteful, whose Rolls-Royce 
Griffon engine propels it at a speed exceeding 
460 m.p.h. The fact that this single-engined 
machine is nearly as fast as .the Hornet is, of 
course, due to its much smaller size.

At the other end of the size scale we have 
the Avro-Lincoln with four Rolls-Royce 
Merlins. Carrying the heaviest bombs at 
greater speed than does the Lancaster, 
the Lincoln may have some unpleasant 
surprises in store for the Japs. It • is 
also being manufactured in Canada and 
Australia. >.

Altogether it is satisfactory to know that 
development in all types, from the largest to 
the smallest, is being vigorously pursued.

On the civil side Mr. Perkins, the new Par­
liamentary Secretary to the Ministry of Civil 
Aviation, reported rather less satisfactory 
progress. The Tudor I prototype is probably 
flying by now, and the Tudor II is, he said, 
expected to fly next November. The Viking 
prototype may fly this month, and the 
Hermes in September. Tests and deliveries 
are, however, another matter.
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THE NAVY THAT FLIES : Aircraft carriers of a British naval task force plough their way through rough seas to attack
Japanese targets in Sumatra.

CO M P L E T IO N  of the capture of 
N ah a airfield on O kin aw a, 
w hich is ab o u t th e m iddle of 

the R y u k y u  group and som e 425 m iles 
from  K yu sh u , the m ost sou th erly  of 
J a p a n ’s m ain islands, w as one o f th e 
m ost im p ortan t item s of news from  
th e P acific  la st w eek. B y  all 
accounts it w as a gruelling fight, not 
o n ly  on account of enem y opposition, 
b u t because of the p revailin g w eather 
conditions w hich  m ade th e going e x ­
trem ely  to u g h ; b u t th en , th e  U .S . 
M arines are tough  troops. T h e  valu e 
of this airfield as a h e a v y  bom ber base 
w ithin  J a p a n ’s inner defence ring 
needs no stressing and th e  fan aticism  
of the defenders can w ell be im agined, 
both  on th e ground and in the air. In ­
deed T o k y o  radio o p en ly describes the 
operations here as th e prelim in ary to 
invasion of the hom e islands.

A dm iral N im itz has had th e  con ­
siderable w eight of a B ritish  Pacific 
F leet task  force since the attack" on 
th e  R y u k y u s  began on M arch 26th and 
up to M ay 31st th is force h ad  been 
in action  on 21 d ays, fo rtu n ately  w ith  
on ly  ligh t casualties. A ctu a l figures 
issued from  A d m iral N im itz ' h ead ­
quarters on G uam  were 70 killed  or 
m issing and 34 seriously in ju red ; the 
num ber of m inor injuries is n ot re­
ported.

A  feature of th e defence tactics  has 
been the efforts of the Jap “  suicide '' 
pilots to  dive th eir a ircraft on »to our

LAST P A T R OL :  Z for Zebra, a 
Sunderland V flying boat which flew 
Coastal Command’s last convoy escort 
for the Royal Navy. At 00.01 hours, 
June 4th, 500 miles south-west of 
Ireland, the order “ Cease P a tro l”  

was received.

ships, and one d a y  last w eek tw o  of 
these h ari-kari exp erts tried  to  hurl 
th em selves a t R ear-A d m l. Sir P h ilip  
V ia n ’s carrier flagship. D iv in g  th rou gh  
a m urderous barrage from  th e carrier’s 
guns after g ettin g  th rou gh  th e fighter 
screen coverin g this and three other 
b ig  carriers, th e y  cam e w ithin  an ace 
of succeeding, a c tu a lly  scraping her 
deck before p lun gin g into th e sea.

P ilo ted  “ su ic id e ”  rocket-propelled  
fly in g  bom bs, know n as B a k a  bom bs, 
h ave  also been used in a ttem p ts to  
b reak  up form ations of Su p erfo rt­
resses, n o ta b ly  during th e recent 
a tta ck  on K o b i, an im p ortan t Ja p a n ­
ese industrial centre, and it w as re­
ported  last w eek th a t a t least one of 
th e  bom bers w as h it over the target. 
B u t  another B a k a — th e y  are said to

exceed 400 m .p .h .— m issed th e  leading 
form ation  of B-29S and th e p ilot, los­
ing control in w h at m ay  w ell h ave 
been a high-speed stall, crashed and 
exploded  am id the fires ragin g below . 
T h e  p ilo t of a Jap  fighter, how ever, 
m ade no a ttem p t a t  a  suicide crash 
into a n y  of the raiding bom bers when 
h it b y  a bu rst of 0.5m . m achine gun 
fire from  one of th e  Superfortresses, 
b u t p ro m p tly  baled oiit and p ara­
chu ted  down into th e  burning c ity .

R ecen t pronouncem ents from  W ash ­
ington stress the fa c t th a t a lthou gh  
th e  Japanese A ir  F o rce  is capable of 
n u m erically  strong defence of its 
hom eland, it is too sm all to  provide 
ad equ ate defence a t a ll the critical 
points of J a p a n ’s w ide defence area. 
T h e present strength  of the air force

N aha Airfield brings Heavy Bombers nearer Japan : 
O tir Casualties are Few : Enemy “ Suicide” Pilots

Attack British Carrier Flagship
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“ Droop Snoot ” : The modified, bomber leader, version of the Lockheed Lightning. 
Ths nose armament has been removed and a navigator/bomb aimer position with 
Norden bombsight installed. One of these led each Lightning formation—each 
aircraft of which carried two 2,000-lb. bombs externally—and gave the exact dropping 
signal. Both the 8th and 9th U.S.A.A.F. used these modified Lightnings success­
fully. With a bomb load of 4,000 lb. the Lightning almost equals the Flying Fortress 
but the range of the fighter is considerably reduced. The Lightning was originally 
converted to carry bombs externally for service in the Mediterranean area, where

it was used on shipping strikes.

W A R  I N  T H E  A I R

is estim ated  a t some 4,000 co m b at a ir­
craft and abou t 600,000 men in clu d ­
ing ground personnel, and it is agreed 
th a t their fighting aircraft are im p ro v­
ing in q u a lity . T h e  en em y's  efficiency .  
and co-ordination in n igh t torpedo and 
bom bing a tta ck s again st A llied  sh ip­
ping and air bases is also said to  h ave 
im proved  of la te , w hile th e  frequ en cy 
and, in m ost cases, the determ ination  
of suicide a tta ck s  during recent 
m onths indicate th a t a special organ­
isation has been form ed and special 
train in g g iven  for th is fan atica l form  
of defence. T h e  general a b ility  and 
skill of Japanese pilots, how ever, is 
d efin itely not as good as it used to  be.

O f p articu lar in terest to  all students 
of air pow er, in cid en ta lly , is the a n a ly ­
sis of U -b oat sinkings issued b y  the 
A d m ira lty  a few  d a ys  ago. T he 
figures cover the entire period of the 
w ar again st G erm an y, and a glance a t 
th e  tab u lated  statem en t a t once d is­
closes the fact th a t 351 U -b oats were 
disposed of b y  A llied  a ircraft as com ­
pared w ith  *262 b y  A llied  ships and 
subm arines. N or is th is the whole 
sto ry , for, in addition  to  the 613 U- 
boats th u s accounted  for, there were 
an other 100 under the headin g of 
“ oth er losses, including those due to 
m ining b y  B om ber C om m and , e tc ., 
precise details of w hich  are n ot y e t  
a v a ila b le ."

T h e included ^tem o f 224^ sinkings

TH E R oyal Air Force, more than any 
other Service, is in the throes of 

w hat amounts to a complete reorganisa­
tion. The whole Service is to be reduced 
in strength by about one-third, and the 
ratio of overseas to home personnel has 
to be com pletely changed, largely because 
there is no civil repair and maintenance 
service available in the Far East. A  vast 
scheme of retraining is now in hand to 
enable younger persons, not due for im­
mediate discharge, to take over the 
specialised trades now done by older men 
who are entitled to their release.

Owing to the early collapse of the 
Luftwaffe,  and the termination of the war 
in Europe sooner than was expected, 
there is a large surplus of aircrew and 
from these will come the m ajority of the 
retrainees. If they are already qualified 
aircrew members, they will retain their 
wings, pay and rank in their new job, 
but, at the same time, they will be liable 
for recall to aircrew duties at any time. 
Unqualified aircrew personnel will have 
to take the rank and pay of the new job.

All this reshuffling is inconvenient but 
not unfair. To help the nation in its 
manpower problems, the R .A .F . took a 
large proportion of older men, and also 
those from low medical grades, for work 
in the sedentary trades. If, therefore, 
men were now released entirely by their 
age groups, the Service would imme­
diately become unbalanced. For instance 
it is no use haying lots of aircrews and 
no cooks to feed them. For the past six 
months no recruits have passed into the

credited  to shore-based a ircraft ou t of 
th e  to ta l of 351 gives a good idea of 
the fru itfu l results of C o asta l C om ­
m an d 's  relentless v ig il. Carrier-borne 
a ircraft co n trib u ted  50^, jo in t ship-

R .A .F ., but a certain number of per­
sonnel have been transferred to the 
Arm y. No more will go, except for a 
commitment to supply some men to the 
Fleet Air Arm for service in the Far 
East.

E very effort is being made not to send 
anyone over the TSIo. 26 group abroad, 
but this cannot be definitely promised in 
view  of the unsettled state of the world 
in general, and the impossibility of 
making accurate prophecies regarding the 
duration or course of any war.

The retraining scheme will have to 
handle about ico,ooo men but it is ex­
pected that this work will be finished by 
about the end of the year. For the men in 
the groups due for demobilisation the 
delay in discharge will vary according to 
their trade and position. Many will only 
be held up for a month or so and the ex­
treme cases should not be more than six 
months late. The usual delay is ex­
pected to be of about three months’ dura­
tion.

The problems to be solved in this 
partial demobilisation are many and com­
plex. In the R oyal Air Force there 
are 19 different aircrew duties, 75 
officer employments and 195 ancillary 
and maintenance trades for airmen. In 
the W omen’s A uxiliary A ir Force, an 
integral part of the R .A .F ., there are 
18 officer employments and 63 airwomen 
trades. To reduce all these equally and 
fairly is going to tax the ingenuity of 
the personnel staff of the Service to its 
limit.

shore an d  ship-carrier based aircraft 
accou nted  for 39, and th e  rem aining 
37 were d estroyed  in bom bing raids 
w h ilst a flo at in enem y ports.

R ep orts from  Seac show th a t the 
m onsoon w eath er has in e v ita b ly  re­
stricted  air operations in th a t  area, 
b u t fighter-bom bers h ave p u t in some 
useful w ork strafing Japanese cam ps 
and troops 011 the T h azi-S iam  escape 
route and elsew here, and there h ave 
also been h eavy-b o m b er attack s 
farth er afield again st points on the 
B an gkok-Sin gap ore ra ilw a y  and ta r­
gets frin gin g th e G u lf of S iam . In 
such operations L ib erato rs h ave  been 
m akin g sorties o f w ell o ver 2,000 m iles 
under ap p allin g  fly in g  conditions. 
T ran sp ort squadrons, too, h ave kep t 
up th eir regular supplies to  th e  A rm y  
w hich  still h as fightin g to  do in d is­
tricts inaccessible to  oth er form s of 
tran sp ort, and h av e  carried on the 
V ital ta sk  of evacu atin g  sick and 
w ounded.

SIR  L E I G H - M A L L O R Y ’S  
A I R C R A F T

TN FO R M A TIO N  has been received by 
J- the Air Ministry that the wreckage of 
the aircraft which was carrying Air Chief 
Marshal Sir Trafford Leigh-Mallory to 
South-East Asia has been found in the 
mountains 30 miles west of Grenoble. 
The discovery was recently made by a 
farmer, and an examination of documents 
found in the wreckage leaves little doubt 
thaNt the aircraft was that in which Sir 
Trafford and Lady Leigh-Mallory were 
travelling.

The aircraft left this country on Nov. 
14th last to fly to Italy  on the first stage 
of its journey.

B.A.F. DEM OBILISATION PROBLEM S
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NASAL EXPERIMENT. The Hawker Tornado, which differs from the proven-in- 
battle Typhoon in being powered by a 24-cylinder X-type Rolls-Royce Vulture 
engine, is here seen in experimental form equipped with a six-bladed Rotol contra-

rotating c.s. airscrew.

HERE
AND

THERE
Homeward Bound

TH E last Lancasters of the 6th 
R .C .A .F . Bomber Group, Iroquois 

Squadron, took off from Croft airfield, 
Yorkshire, last week bound for home.

They were led b y  Sqn. Ldr. Joel 
Aldred, of Toronto, who has 2,Soo flying 
hours to his credit.

Quick Delivery

A  L A N C A ST R IA N , of the new 
B .O .A .C . service between this 

country and Australia, last week flew 
from Sydney tc Britain in three days. It 
carried newspapers (among other things) 
and a copy of the Sydney Morning 
Herald dated June 2nd was received in 
Reuter’ s London office in Fleet Street on 
the afternoon of June 5th.

Jets to Boost Business

TH E replacement of outmoded 
planes (by jet-propelled aircraft) 

is expected to give United States air­
craft manufacturers better business in 
the next five or six years than if the 
jet had not been developed,”  said The 
Wall Street Journal in a recent article 
headed “ Power for P lanes."

Saying that jet engines and gas tur­
bines may make vast m ilitary fleets 
obsolete within the next few years, the 
article added that the gas turbine for 
long-range m ilitary and scheduled com­

mercial flights was probably at least five 
years aw ay and that jet propulsion for 
small personal aircraft was unlikely in 
less than that period.

"A rie s '' Flies to Canada

TH E British Lancaster Aries of the 
Empire Air Navigation School last 

week flew non-stop from this country to 
Rivers, Manitoba, covering a distance 
of 4,076 statute miles in 19 hr. 18 min.

The Aries is now on a liaison visit to 
the Canadian Coastal N avigation School, 
and her pilot is Sqn. Ldr. A. A . Imrie, 
R .C .A .F ., of Toronto. N avigator and 
Officer in Charge of the mission is 
Sqn. Ldr. Arnold Potter of Teignmouth, 
Devon.

Distinguished Visitors

TWO distinguished American visitors to 
this country last week extended their 

travels to the Continent. Mr. T. P. 
W right, who recently gave the Royal

Aeronautical Society’s annual Wilbur 
W right Lecture, left this country for a 
tour of German aircraft factories— or such 
as is left of them— and Dr. Til. Von 
Karm an, of the Californian Institute of 
Technology, went on a visit to Switzer­
land.

Received with Thanks  '

TH E last of five R .A .F . airfields occu­
pied by the U .S .A .A .F . in Northern 

Ireland was handed back to the R .A .F . 
last week when F it. L t. F. J. Simmonds 
signed a receipt in the form of a slip of 
paper bearing the sentence “  Received 1 
airfield at Greencastle, Co. Down, com­
prising buildings, machinery, equipment 
and utility  services.”  Maj. M. L . Shock­
ley acted for the U .S .A .A .F . in this 
transaction.

Aircraft Engines to Cars

ON his return from a visit to Germany, 
Sir R oy Fedden is relinquishing his 

position as technical adviser to the 
Ministry of A ircraft Production. He is 
to devote some of his energies to the pro­
duction of a light car with novel features.

According to The Autocar the new 
vehicle is of 1 4  h.p. and has a three- 
cylinder sleeve-valve, air-cooled radial 
engine mounted over the back axle, and 
an autom atic torque converter. The body 
will accommodate six people.

Honour for Whittle

PR E C E D IN G  the reading of the W ilbur 
W right Memorial Lecture by Mr. 

T . P. W right was a pleasant little cere­
mony at which Sir R oy Fedden presented 
to Air Commodore W hittle the Gold 
Medal of the R oyal Aeronautical Society. 
This is the highest honour which the 
Society can bestow, and Sir R o y recalled 
the long years during which the recipient ' 
was struggling for recognition. His tre­
mendous enthusiasm, however, ultim ately 
had carried him to success with his gas 
turbine and jet power units for aircraft.

Light Metals Control

A  R E C E N T  statem ent (not in Flight) 
that all control of fabrication of 

light metals is scheduled to end on June 
30th this year, is stated b y  M .A .P . to be 
misleading and unofficial.

“ It is not intended,”  adds the Min­
istry, “  that all control shall come to

VISUAL CONTROL POINT: Five R.A.F. officers and 13 men with a VHF-
equipped jeep accompany each “ l i f t ”  in airborne operations. They keep 
Allied aircraft advised of positions taken by our troops in fast-moving fighting.
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BRIS-FIT : A sample of an aluminium prefabricated house produced by the 
Bristol Aeroplane Co., being fitted together for exhibition at the back of 

Selfridge’s, London. It is assembled in four sections.

H E R E  A N D  T H E R E

an end on June 30th n ext."  The state­
ment explains that a simplified form of 
control, of which due notice will be 
given, will be introduced in the next 
month or so, and in the meantime the 
usual control procedure must be fol­
lowed by consumers and fabricators.

Alvis Celebration

I^HE completion of 10,000 power units 
• for Rolls-Royce Ltd., was celebrated 

recently by an informal luncheon party 
at the main Alvis factory, when the prin­
cipal guest was Sir Arthur Sidgreaves, 
managing director of Rolls-Royce who 
congratulated the Alvis company on 
their war work and said it had become 
one of his firm’s most valuable sub­
contractors.

Mr. R. Rutledge, one of the Alvis direc­
tors, thanked Sir Arthur, Capt. G. T. 
Smith Clarke, their general manager, 
toasted the visitors, and Mr. Swift, of 
Rolls-Royce, raised a laugh when he 
said that his experience of Alvis was that 
they reacted strongly against " m o d s ,"  
raised many objections, and then made 
a first-rate job.

A

IR V IC E-M A R SH A L L E S L IE  O. 
BR O W N , former A.O.C. 2 n d T .A .F .,  

is now head of a British Mission to study 
American methods of air training.

*  * *

The revoking of another order made 
under the Defence Regulations in 1941 
means that it is no longer necessary for 
wireless transmitters on aircraft to be 
made unusable when the aircraft is left 
unattended.

*  *  *

Air Comdre. Lord Willoughby de 
Broke, A .F .C ., who is Lord-Lieutenant 
of Warwickshire and for several years 
commanded No. 605 (County of Warwick) 
Squadron of the A uxiliary Air Force, has 
been appointed Director of Public Rela­
tions at the Air Ministry in succession 
to the late Mr. H. A. Jones.

*  *  *

Air Chief Marshal Harris, chief of 
Bomber Command; was decorated last 
week with the Grand Cross of Polonia 
Restituta by the Polish Government in 
London. The president, M. Raczkiewicz, 
made the presentation, and referred to 
the friendly interest Sir Arthur had 
always shown in the Polish cause.

News in Brief
Mr. H. Warren, who joined the 

B T . H .  Company in 1911 and was 
elected to the board in 1938 as director 
of research, has been appointed manag­
ing director of the' company. He has 
been in charge of their technical educa­
tion and training system for many years.

* * *
Cadets of London Command A.T.C . 

now enjoy gliding facilities at Heston 
airport, which is managed by the Fairey 
Aviation Co., Ltd. A  Dagling and a 
K irby Cadet provide two stages of train­
ing.

*  *  *

The Avro Lincoln, successor to the 
Lancaster, is being built in Australia. 
Merlin engines are at first being sent out 
from England, but a Sydney factory is in 
process of changing over to the produc­
tion of Merlins from Pratt and YVhitney 
air-cooled radials.

*  *  *

Sir George Edwin Bailey, who was 
made chairman of the Metropolitan- 
Vickers Electrical Co., Ltd., in March, 
1944, has now been made managing 
director of Associated Electrical Indus­
tries, Ltd.

A new type of incendiary bomb con­
taining about 300 pints of petrol and 
other oils in jellied form is being used by 
the CJ.S.A. A. F. in the South-west Pacific 
with, it is reported, excellent results.

* * *
Mr. Leonard Simmonds, who has 

earned fame as a mess caterer at Staver- 
ton and Theale airfields, is to have a 
complimentary dinner given to him by 
the Miles Aircraft employees before leav­
ing to take up a new appointment. Mr. 
Simmonds started his service catering 
career at the R .A .F . College, Cranwell.

*  *  *

Lord Swinton, the Civil Aviation 
Minister, recently told a deputation 
headed by Lord Gorrell, chairman of 
the R .A e.C., that it was for the Secre­
tary of State for Air to decide, 011 
grounds of safety, when the ban on 
private and club flying could be re­
moved. B u t even if it were lifted at 
ouce, petrol for private flying could not 
be made available.

* * *
Some very fast " g l o b a l "  flights were 

in the news recently; four P .R . Mos­
quitoes with full equipment and long- 
range tanks flew from Benson, Oxford­
shire, to Karachi in under i3hr. includ­
ing a stop at C airo ; the fastest clocked 
i2hr. 25mm, and averaged 378 m.p.h. 
for the 4,700 miles. A B .O .A.C. Lan­
castrian also flew from England to 
Sydney, Australia, in 49hr. flying time, 
carrying passengers and London news­
papers.

* * *
The first Northern Area Rally of the 

Society of Model Aeronautical Engineers 
is being run by the Manchester and Dis­
trict Council of Model Aero Clubs at 
Springfield Park Municipal Golf Course, 
Marland, near Manchester, on Sunday. 
July 1st. All details are obtainable 
from Mr. W. Titterington, 13 Lakes 
Road, Dukinfield, Cheshire, or Mr. R .  
Lawson, 10 Dalton Avenue,  Whitefield,  
near Manchester.
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Germ an
Jet

A ircraft
Some Observations and 

Brief D e ta i ls  of the  
Junkers, He-Hirth and 

B .M .W . P r o p u l s i o n
Units

B y  G . G E O F F R E Y  S M IT H , M .B .E . Rocket-propelled, the Me 1 6 3 B  is one of the ‘ tailless’ types. Originally it was
incorrectly referred to as a flying wing.

IN  previous observations 011 the progress of jet propulsion 
it has been m ade clear, despite a lack  of details,^ th at 
G erm any had a m arked interest in jet propulsion from  

the earliest d ays. A m ongst d ata  collated  since V E  d a y  is 
evidence th at an experim ental turbine jet p lane of G erm an 
origin, the H e 178, w as flow n on A u gu st 27th, 1939. T h e 
G erm ans were qu ick  to recognise the p ossib ility  of speedy 
production offered b y  the sim ple gas turbine and conse­
q u en tly , w hen th e y  were forced  on to  th e  defensive b y  our 
bom bin g attacks, there w as concentration upon jet fighters 
and reconnaissance types. In  1941 and 1942, subsequent 
to successful developm ent of turbine jet designs b y  Junkers 
and the H einkel and H irth  firms w hich joined forces, the 
activities of p ractica lly  all the recognised a ircraft engine 
m anufacturers were sw itched to the new typ e of propulsion 
unit. A s we now  kn ow , dispersed plants and underground 
factories were b u sily  occupied  in m anufacture of jet fighters 
for the last eighteen m onths of the w ar. M any of these 
plants were captured in tact b y  the A llies.

A p art from  turbine-jet p lanes the G erm ans also success­
fu lly  developed a true rocket-propelled plane, the Me 163, 
w hich was extrem ely fast— faster indeed than the turbine- 
jet planes. T his liquid rocket-propelled fighter w hich  had a

vertica l fin on ly  and no elevators— v irtu a lly  a tailless typ e— • 
w as cred ited  to  L ip p isch , w ho produced before th e w ar a 
series of D elta  m achines of som ew hat sim ilar design bu t 
fitted w ith  reciprocating engines. T h e  range of the Me 1 6 3  

w as extrem ely  lim ited, artd to eke out the rocket propellant, 
the pilots w ould ascend rap id ly  and then glide fo r a tim e, 
using fu rth er rocket propulsion to regain  altitude. T here 
were tw o typ es, the Me 1 6 3 A ,  w hich was used as a trainer 
fo r the 1 6 3 B  fighter w hich  could  attain  a speed of 550 m .p.h/

First in the Field

In the sum m er o f 1944 G erm an turbine-jet planes went 
into service on th e W estern  fron t, n o ta b ly  th e Me 262 
(Sw allow ) w ith  tw o Junkers Jum o 004 units, and later the 
h igh -w ing bom ber-reconnaissance A rad o  234, also w ith  tw o 
Jum o engines. A t  their norm al ceiling of 28,000ft. the 
je t p lanes were 100 k p .h . (62^ miles) faster th an  the Me 109 
w ith  a piston engine. A t  th at tim e B ritish  G loster M eteor 
fighters w ith  tw o W h ittle-typ e jet units were com ing into 
com bat service, after in itial successes against the V i  fly in g  
bom b o ver the E n glish  C hannel. T h ere is no record of jet 
fighter m eeting je t fighter, bu t a num ber of G erm an jet

An impression of a captured Me 262— the first German jet plane encountered in combat. It has two Jumo units.
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plcAies were shot , dow n  by 
R .A .F . p i l o t s  o v e r  the  
W estern  front.

T h e Junkers Jum o unit 
was ap p ro xim ately  2ft. 9m. 
in d iam eter, 11 ft . 9m . long 
and w eighed ab o u t 1,600 lb.
I t  had an eight-stage axial 
flow com pressor and a single- 
stage turbine operatin g at 
ab o u t 8,800 r.p .m . A s re­
gards perform ance, it has 
been credited  w ith  d evelop ­
ing a  th ru st of 1,980 lb. and 
consum ing from  300 to  330 
gallons of fuel per hour. A n  
opposed tw in -cylin d er two- 
stroke engine of 7 0 x 3 5  mm. 
bore and stroke w as used for 
startin g. Ju st w h y  a sm all 
tw o-stroke reciprocatin g en­
gine w as chosen for startin g  is n ot clear. O n the ground, 
such an engine w ould no d ou bt fun ction  p erfectly . A t  
high a ltitu d es, th e  p ossib ility  of a pure turbine je t  cu ttin g  
out cann ot be ruled ou t en tirely  and one w ould assum e 
th a t a non-supercharged engine w ould not be easy to  get 
going to g ive  a new start to  the tu rb in e. A n  electric 
starter seems a lto geth er preferable. T h e  Jum o replaced 
the H einkel unit orig in ally  intended for the M e 262. L ike-

Diagram of a jet propulsion unit employing an eight-stage 
axial flow compressor in conjunction with a sirlgle-stage 
turbine. Junkers and B.M.W. designs follow this layout.

wise the H e 280— now obsolete— was orig in ally  intended 
to  h ave tw o  H ein kel je t units bu t, ow ing to  th e  slowness 
o f their d evelopm ent, Jum o units were fitted  in this^case 
also.

H einkel-H irth
T h e m ore m odern H ein kel-H irth  o i l  engine was of 

sligh tly  greater diam eter bu t shorter len gth— actu a lly  abou t 
3ft. diam eter and 8ft. 6in. lon g— and scaled rou gh ly  
1,050 lb Features of the design were a com pressor h av in g  
a first radial stage w ith  a x ia l outlet to the three a x ia l stages 
and a tw o-stage turbine, iu n n in g  at 9,000 r.p .m . T h e  shaft 
ran on ball bearings a t the com pressor end, roller bearings 
being used a t the turbine end. C on tin en tal m anufacturers 
from  th e ou tset em ployed m ulti-stagin g, p articu larly  for 
com pressors.

C ap tured  units were regarded as u n d u ly  h e a v y  and not 
o u tstan d in g ly  efficient. T heir “ o v e r h a u l”  life is reported 
to be cfuite short— less than  25 hours— w h ich  co n trasts 'w ith  
the 250 h ou rs’ overh aul life of a m odern reciprocating ty p e  
a ircraft engine. W hereas turbines b y  com parison are 
more sim ple to  service and m aintain, the G erm ans do n ot 
appear to  h ave taken  ad van tage  of th is basic fact. In stead  
th ey  appear to  h ave aim ed more a t qu ick  rem oval and 
replacem ent of units rather th an  rapid  overh aul. T h is is 
in line w ith  G erm an p o licy  in connection  w ith  orth odox 
engines, w hich  for some years past h ave  been designed to  
be installed  as self-contained units, read ily  d etach able  and 
interchangeable.

A s  to  speed capabilities th e Me 262 w as reported to h ave

The Arado 234, a high-wing bomber-reconnaissance type with two Jumo turbine jet units.

been tim ed o ver a d istance of 12 km s. a t a v e lo c ity  of 
745 k .p .h . (463 m .p .h .) and th e  a b ility  to  ascend to  an 
a ltitu d e  of 12 km . (39,000ft.) in 4.5 m inutes. I t  w as not 
operational a t  th a t height. T h e  h igh est indicated  speed 
w as Reported as 880 k .p  h. (546 m .p .h .) “ a t  a ltitu d e .”  A  
reconnaissance ty p e  also w ith  Jum o units carried  3,000 litres 
(660 gallons) of fuel w eighing 5,610 lb.

M uch of th e speed of the Me 262 m ust be attrib u ted  to 
the im proved aerod ynam ic characteristics of the airfram e 
stru ctu re and the absence of ta il v ib ratio n . T h e  Me 262 
had an extrem ely  th in  w ing to  m inim ise com pressibility 
factors. I t  is clear th a t the im portance of w ing and 
fuselage design going forw ard hand in hand w ith  speed 
attain m en ts w ith  m odern turbine units has been w ell ap p re­
ciated  b y  the enem y.

T h e  design of th e engines is interesting incieeu, <111 Cl 11 
the w eight is h igh, th eir life short, and perform ance lim ited  
these d isad van tages m a y  largely  be ascribed to  inferior 
m aterials and, p articu larly  in th e case of the Jum o engines, 
to  th e urgen t need for gettin g  into production. I t  m ust 
be rem em bered th a t  G erm an y w as seriously ham pered b y  
con stan t A llied  bom bing, p a rticu la rly  during the closing 
stages of the w ar. A s a result production  and research 
were curtailed  and the en em y’s m etallurgical difficulties 
were great. T h u s th e lack  of high q u a lity  heat-resisting 
steels such as are im p erative  for efficiency w ith  turbine- 
com pressor units preven ted  com plete developm ent.

N o t o n ly  Junkers and H irth  were bu sily  producing je t
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The simplicity of the basic Whittle jet propulsion unit is 
well exemplified in this drawing from an American source. 
The double entry centrifugal compressor is driven by a

single-stage turbine.
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This diagram indicates the type of turbine unit evolved by
Heinkel-Hirth. It has a four-stage compressor and a two-

stage turbine.

units. B ussing N .A .G . am ong others h ad  interesting 
designs in course of test, bu t th e y  were m ore com plicated  
than early  B ritish  coun terparts. T he N .A .G . h ad  a  free 
p iston -type com pressor. T he m ost recent turbine je t 
engines of enem y origin on w hich great store w as set w as 
a B .M .W . 003 design incorporating a seven-stage com ­
pressor in con junction  w ith  a single* stage turbine. I t  
developed a static  th ru st of 1,760 lb . E x am p les  of this 
engine had been applied  to a  num ber of p ro to typ e  aircraft, 
including the H e 162 V olksjager, an F w , and a Junkers 
w hich were fly in g  before V E -d a y . I t  w ould ap p ear th a t 
w ith  th e ty p ica l T eu ton ic  approach  to  techn ical problem s, 

jthe highest m echanical efficiency, ignoring co m p le x ity , w as 
the prim ary o b jective  of th eir designers, b u t th e difficulties 
o f the m etallurgical situation  w as th e  m eans o f m inim ising 
m uch of th eir aim s.

In  an a ttem p t to overcom e th e shortage of h eat-resisting 
m etals suitable for the turbine w heel, G erm an engineers 
experim ented w ith  hollow  blades to  assist cooling. I t  
m a y  be recalled th a t some years ago th e  Swiss engineer, 
B u ch i, paten ted  a system  of con d uctin g air from  th e hub 
through the leading edge of the blades of a tu rb o ­
supercharger.

More interesting a t  the present stage perhaps is the 
reported statem en t of a G erm an rocket and je t  exp ert th a t 
tw o specim ens of G e rm a n y ’s la test jet-propelled  aircraft, 
tw elve  turbine engines and also rocket units were fo r­
w arded to  Japan in three subm arines in Jan u ary, 1945. 
T w en ty-tw o  M esserschm itt engineers and three from  a

J unkers fa cto ry  are said to h ave accom panied the 
equipm ent.

F rom  Sh aef a  correspondent cables th a t the G erm ans 
were on the verge o f perfectin g a four tu rb in e-jet bom ber 
— the Me 264— intended fox high  a ltitu d e  high-speed ser­
vice. I t  w as an ticip ated  th a t  th is big m achine w ould h ave 
been read y  in three m onths from  V E  D a y .

I t  has also been reported th a t an exp erim en tal fighter 
equipped w ith  an in term itten t im pulse therm al d u ct engine 
sim ilar to th a t em ployed  on the V i  fly in g bom b has been 
discovered. T h is  w as p ro b ab ly  the D ornier ,D o i7Z . An 
im pulse engine of th is ty p e  w as in th e early  stages actu a lly  
tested on a road lorry. I h ave  seen captured  photographs 
of a lorry  under exp erim en tal test propelled b y  one of these 
engines m ounted high up. T h e driver looked v e ry  anxious, 
as m igh t be im agined from  the long flam ing exh au st from 
the ta il and the deafening noise o f the V i  unit.

F rom  the foregoing brief sum m ary it is clear th a t there 
is m uch to  be gleaned from  a stu d y  of G erm an practice. 
I t  is eq u ally  true th a t C on tin en tal designers could learn 
m uch from  the h ig h ly  d evelop ed  B ritish  units. W hen  the 
fu ll s to ry  of our ach ievem en ts can  be told  it  w ill be 
d em on strated  th a t  B rita in  has m ade a m ajor contribution  
to  the wro rld ’s know ledge and successful developm ent of 
jet-propulsion  system s, w hich present th e prospect of new 
and revo lu tio n ary  typ es of a ircra ft and u n d o u b ted ly  co n ­
stitu te  an im p o rtan t ' ‘ phase change ’ ’ in th e science of 
m echanical fligh t an d  pow er production  in its w ider 
application s.

T h e jet-propulsion  u n it is a h ea t engine and is designed 
in con fo rm ity  w ith  th erm al and d yn am ic law s w hich are 
gen erally  kn ow n  and accep ted . U n d er w ar conditions, 
h ow ever, the norm al tech n ical liaison established b y  
learned societies, th e  Press and trad e channels breaks 
dow n betw een belligerent countries. A s a consequence, 
w h ilst pursuing th e sam e aim  and em p loyin g th e sam e 
principles, the scientists in w arring countries m ay  approach  
a problem  and develop a solution upon rad ica lly  different 
lines. B ritish  and G erm an designers sou gh t efficiency in 
jet-propulsion  units b y  sim p lic ity  and co m p le x ity  respec­
tiv e ly .

;S-:S

Toward the end ot 1944 the He 260 (now obsolete) made an appearance.
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* From the low level at which the Beaufighters attacked, ami at the high 
speed of approach, the first warning the Japs had might well have been the 
projectiles, followed by the engine noise. The “ w hisper" is heard after the 
aircraft has passed and when most or all of the engine noise has faded.—E d .

The Story of the Beaufighters’ Share in the Battle for Burma
By CHARLES G ARDNER, Sqn. Ldr., R.A.F.

W H I S P E R I N G  D E A T H ”  was not a nam e chosen 
b y  us. W e are too prosaic and undram atic to 
call a B eaufighter an yth in g  so sinister— or so 

poetic. I t  w as the Japanese who did it— and, since th ey  
were a t  the receiving end of the B e a u ’s rockets, cannons 
and machine-guns, who shall den y them  the privilege? It  
m ay be, too, th a t  th e re ’s som ething of accu racy  in the 
description th ough  th e  m atter is still argued in the messes 
of the Beaufighter W in g of 224 Group, Eastern  A ir  C om ­
mand. T h e  B eau  is, a fter all, a reasonably quiet aircraft 
and fast low down. A lso  the jungle tends to absorb sound. 
There m ust, un dou btedly , h ave  been, through a com bina­
tion of these phenom ena, m an y  occasions when th e  first 
th a t an enem y garrison knew of approaching disaster was a 
swoosh over the tree tops and the boom p-boom p of 
cannon.* T h a t  this sort of th ing could, and did, often 
happen w as once a disconcerting prospect for all Japs 
between M y itk y in a  and the Chindwin, and from Ledo R oad 
to Rangoon. I t  did our cause no harm  th a t the effective­
ness of the aircraft doing t h e ' jo b  was given a free and 
rather charm ing build-up b y  the enem y himself. T he 
B eaus, nQt caring one h oot b y  w h a t  word th e y  were called, 
w ent on to  becom e the scourge of the B u rm a supply lines, 
and the h eartbreak of all Japanese " Q ”  officers and rail 
masters in South  E a s t  Asia.

These B eau  squadrons, while building their reputation, 
were based m ain ly  on the all-w eather strips of the A rakan 
C oast not far from  C o x ’s B a za a r  and theirs was the job of 
L  p i  C  “  interdiction ”  on everyth in g  Japanese th a t  moved 
w ithin the P ru d en t L im it  of E ndurance of their aircraft. 
T he whole of C entral and Southern B u rm a w as theirs—  
and the coastal traffic of the Irraw ad d y  delta. Beyond 
R angoon th e y  ranged to the ra ilw ay  w hich ran in from 
B an gk o k .

T h e reason for this wholesale "  interdiction ”  is obvious.
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W H I S P E R I N G  D E A T H

T h e Japs were fighting from  interior lines of com m u n ica­
tion based on a good port. T he 14th A rm y  w as not. A s 
w e h ave seen in th e tw o previous articles, th e  I4 th ’s diffi­
culties were overcom e b y  th e  use of air pow er, and it w as 
also a ir pow er w hich  w as to  d en y to the Japs th e  benefits 
o f the m an y roads, ra ilw ays and rivers she controlled  
betw een her bases and th e fron t line. T h e B eaufighters 
fitted-in  as the cen tral piece in the p attern  of th is offen­
sive air strategy . F a r beyon d  R angoon, th e  L ib erators 
pounded th e bridges of the prisoner-built B a n g k o k  ra il­
w ay. Close to  the line of b a ttle  the H urribom bers, th e  
V engeances, and, later, the T h u n d erb olts and M ustangs 
all dropped on the brow ned-off Japs— b u t th e  big area in 
betw een— th a t w as B eau-lan d  !

Optim um  Height

F rom  the first the sorties were flown in pairs. I t  was 
no easy business th is in terdiction  flyin g. T h e  p ilots had 
to  keep a balance betw een the .absolute n ou gh t feet w hich 
achieved  com plete surprise, and th e  m inim um  h eigh t a t 
which th e y  could  see far enough to  get guns on the ta rg et 
before it  flashed underneath . L o ca l tactics, therefore, had 
to be devised for the various d ay-to -d ay  targets. T he 
Rangoon-'M andalay ra ilw ay , for instance, dem anded th a t 
the B eau s patrolled  abou t h a lf a m ile or so from  th e  tra ck  
itself, stick in g to n ou gh t feet— w ith  an occasional pull up 
to 200ft. fo r a “ lo o k -see ."  T h is procedure avoid ed  the 
ligh t m achine-gun fire w hich  w as p len tifu l along th e ra il­
w a y  itself, and gave  a good chance of ach ievin g  the all- 
im portant surprise. O nce surprise was gone, and the word 
w as passed along th e  sector th a t th e B eau s were in the 
area, train s had a h ab it o f stay in g  in station s’ w hich were 
defended from  a ll angles b y  ligh t ack-ack . T o  a tta ck  a 
train  under those conditions was “  d icey ”  and not recom ­
mended.

B u t, cau gh t o u t in the open, a train  w as a lo v e ly  target, 
and one w hich  c o u ld n 't run av^ay, or hide in the jungle. 
T he usual practice w as to stop the engine w ith  a cannon 
burst, and then  deal w ith  th e rolling stock  a t  leisure. T w o  
B eau s w orking together could  u su ally  keep lig h t m achine- 
gun fire down and m ake a thorough job  of th e  strafe. One 
train  of 14 coaches, w hich  w a s .h it  b y  rockets, was blasted  
righ t off th e rails and rolled  dow n th e em bankm ent.

I t  w as n ot long before the p ilots noticed th a t drivers 
u su ally  stopped th eir trains as soon as a B eau  appeared, 
and m ade a dash for cover. One sees th eir point. T he 
occupational risk of being tra in  crew in B u rm a in 1943-45 
m ust h ave been high. One w in d e rs  if th e y  had an ops- 
tou r "  of so m an y round trip s, or if there were m an y cases 
o f L .M .F .

In  th e  early  d a ys  train  targets were fa ir ly  p len tifu l—  
there w as one p ilot w ho h ad  three on his first sortie— b u t 
later th e law s o f dim inishing returns m ade a ' ' l o c o ”  a 
prize of such ra rity  as to call for squadron rejoicing.

T h e  b a ttle  of th e railroads w as, as w as all th e  B eau  
w ork, a b a ttle  o f w its betw een our p ilots and th e  Japs. 
T he enem y d id n ’t take  th eir con tinual beatings-up q u ie tly  
and devised several coun ter m easures. C h ief am ong these 
w as the loco-sh elter.. T he Japs b u ilt these shelters in a 
num ber of places all along th e  line, and th eir m ain use 
w as to  provide such a  p lethora of p oten tia l targets  th a t  
the B eau s w o u ld n ’t  be able to spare am m unition  fo r them  
all. T h is w as a good idea, as th eo retica lly  it w ould be 
im possible to  te ll w hich of m an y shelters held  a “ p r iz e ,"  
and a  gam e of ‘ ‘ h un t the loco ’ ’ am ong all th e shelters 
w ould h ave been w astefu l and difficult. In  the even t our 
p ilots were able to  solve th e  problem  in a darin g and 
resourceful w^ay, w hich  I c a n ’t  reveal in case th e y  h ave 
need of it again farth er dow n th e  line.

C am ouflage, too, w as ab u n d an tly  used— b u t yo u  rea lly  
ca n ’t  cam ouflage a train , and th is n etted  a nil return for 
the Jap. T h eir on ly  real defence w as th e obvious one 
of lig h t ack-ack , w h ich  soon becam e the m ajor h azard  o f

OIL FIRED : A huge column of smoke rising from burning 
oil trucks after a railway attack by Beaufighters near

Kyaukpadan.

train  busting. A  B eau  com ing dow n in a d ive from  500 
or 1,000 q u ick ly  gained feet w as n ot a h ard  target, a.nd 
our a ircra ft wrere freq u en tly  h it. Soldiers w ith  rifles also 
added th eir q u ota— b u t, despite this, it  w as not often th a t 
w e lost a ircraft or crew . T h e  ligh t m achine-gun fire, how ­
ever, did give a great deal o f w ork to m aintenance ;crews, 
and several a ircra ft had to  crash-land on return because 
of failure of h yd rau lics or electrics due to  a  lu c k y  bullet- 
P u n ctu red  tyres, w ith  th eir viciou s and sudden influence 
011 an  unsuspecting touch-dow n, were one of th e  dangers 
a tten d an t upon e v e ry  sortie. T h e ligh t m achine-gun fire, 
in cid en ta lly , w as m ain ly  p laced alongside the ra ilw a y  and 
seldom  on th e  tra in  itself.

Bridge Fords

T h e Japs even tu a lly  b u ilt up q u ite  a good repair organi­
sation on their m u ch -attacked  rail system — th ough  it  was 
n ever quite good enough to  keep th e supplies m ovin g a t  a 
rate  w h ich  repaid th e effort. In  some cases th e y  le ft broken 
train s w here th e y  were as perm anent m onum ents to the 
B eau s, and b u ilt loop-lines around the w reckage. W ith  
broken bridges (some the w ork of B eau  rockets), m an y 
devices were used. In  one or tw o  places where the d efu n ct 
bridges had been o ver rivers, roads were b u ilt w hich  were 
“ fo r d e d "  through the w ater— givin g  a road link betw een 
th e broken ends o f th e ra ilw ay . T raffic  w as sw itched from  
rail to  road and b ack  to  rail again, b u t the m achin ery for 
doing th is w as also given  ad eq u ate  atten tion  from  the 
B eau s.

In  th eir a tta ck s  on th e  roads, the B eau fighters had a 
more difficult job . T here 100 per cent, surprise and "  snap 
s h o o tin g "  were called  for. A  car or lorry, if n ot h it on 
th e first run, had tim e to  pull into jun gle before th e B eau  
could  turn  th rou gh  180 degrees, and com e back  again on 
th e  target. T here was no fu ll answ er to  th a t  one— so, in
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general, th e p ilots con cen trated  on those stretches of the 
central B u rm a roads w hich  were open and offered little  
shelter. A gain  a b attle  of w its follow ed. T h e  Japs co n ­
structed  “ good pull-ups for lorry  d r iv e r s "  on th e more 
popular roads— and d eveloped  a v e ry  rapid  cam ouflage 
system . N evertheless the “  b a g "  of staff cars, lorries, and 
other m otor tran sp ort stead ily  grew , until the enem y w as 
forced to  do m ost of his d rivin g  a t n igh t. T h e  B e a u ­
fighters did n ot n orm ally  operate a t n igh t ex cep t a t the 
best of the m oon. B u t, w ith  
th e shadow s, and the sm oke 
from  th e chronic jungle 
fires m essing up th e v is i­
b ility , low  n igh t fly in g, 
even  in the light o f th e  
tropic moon,, w as not v e ry  
com fortable. A n o th er d raw b ack , w as th a t tb e  m oon, 
being n eutral, also shone for the u n go d ly— and th e Japs 
could drive w ith o u t lights. T h is  inconsiderate refusal of 
the heavens in th eir courses to  fight on ly  for us w as o ver­
com e, a t one or tw o  k ey  tim es, b y  co-operation w ith  the 
bom bers. T hese w ould crater a chosen spot of open road, 
th ereb y  forcing th e enem y to  pick  a carefu l w a y  b y  h ead ­
ligh t, and so la y  th em selves open to  B eau  a tta c k . I t  
v^as an ingenious idea, b u t not, on th e whole', w orth  the 
effort.

Unpleasant Wor±t
B eau  depredation am ong Jap  m otor tran sp ort caused a 

road transport crisis for th e enem y b y  the end of 1944, 
and, as w ith  the locos, targets becam e rarer. T h e enem y, 
b y  then, had been forced to  use lum bering bu llock  carts, 
and these also had to  be a tta ck e d  in certain  areas. I t  was 
n ever a job  w hich  our p ilots perform ed h ap p ily— although 
th e y  appreciated  th a t it  w as som ething w hich  had to  be 
done. One B eau figh ter p ilot said to  m e : “ T h e  first tim e 
I h ad  to  beat-up some b u llock  carts it  n early  m ade me 
sick to  see the w ounded and d yin g  bullocks ly in g  all over 
the road th resh in g abou t. I d id n ’t  feel v e ry  proud of 
m yself, and it w as a job  I tried  to  steer clear of a fter 
t h a t ."  N everth eless th e Japs did use bullock carts— th e y  
hasl to .

T h e  th ird  bran ch  of the d a ily  B eau figh ter service w as 
th a t  w hich  looked a fter the river and coastal steam ers. 
B efore the w ar the Irra w a d d y  and C hin dw in  rivers floated  
a large fleet of p icturesque and b u lk y  river steam ers. T o ­
d a y  th a t fleet has en tirely  disappeared. ^'Esthetically m an y 
w ill regret the passing of those photogenic B urm ese paddle- 
boats, b u t th e y  were doing the e n em y’s w ork. T h e brow n 
Irra w a d d y  and th e blue 
C hindw in were relied on b y  
the Japanese to  ca rry  m uch 
of th eir supplies and m an y of 
th eir m en to  th e  fron t. A s 
on the ra ilw a y  and th e roads, 
th e B eaufighters denied th em  
th a t ad van tage.

In  creeks, an a  under 
cam ouflage nets b y  the 
banks, th e Japs hid  their 
boats— -but the B eau  rockets 
found them . I saw  some 
beau tifu l photographs of th e 
d estruction  of one of the last 
of th e paddle steam ers— in ci­
d en ta lly  th e b iggest on the 
Irra w a d d y . F iv e  B e a u ­
fighters p u t paid  to  her— she 
ca u g h t fire a fter the second 
p air of rockets, and w as sub­
sequ en tly  h it b y  every  suc­
ceeding salvo. T h e  final 
p ictu re show ed her heeled 

• o ver and burning.
A ll th e B eau  squadrons 

h a v e  show n a v e ry  h igh  level 
of a ccu racy  w ith  rockets.
T h e  cam paign has not given

them  an abundan ce of rocket targets— b u t when th ey  have 
had a chance to  let fly  th e y  h ave seldom  w asted  it.

T h e  h altin g  of river traffic— v irtu a lly  ach ieved  b y  the 
end of 1944— w as of suprem e im portance to  the 14th A rm y. 
T he rivers were a b ig danger— h e a v y  tonnages m ight h ave  
reached th e Jap  fron t b y  w ater— and th e  sm aller boats 
could  be fa ir ly  easily  hidden b y  d a y  in th e creeks and b a c k ­
w aters. B u t even these sm aller boats, togeth er w ith  hun­
dreds— even possibly thousands— of sam pans were found

and sunk. Sam pan and 
n ative  cra ft recognition be­
cam e an extra  course for 
the aircrews. I t  w as ru th ­
less this w ar of the rivers, 
and in it  dam age w as un­
d ou b ted ly  done to  local 

v illagers and fisherm en. T h is  w as regretted  b y  th e pilots 
w ho liked  sam pan shooting no more th an  th e y  liked 
strafing elephants and bu llock  carts— b u t the great w ater­
w a ys of B u rm a had to  be k ep t clear of enem y boats, and 
the Jap arm ies had to  be k e p t short of every  supply. 
T h a t th is over-all o b jective  w as b rillian tly  achieved  is now 
kn ow n. O ur air stronghold on the e n em y’s a b ility  to  
m aintain  his troops in action  w as a v ita l facto r in the 
great B u rm a v ic to ry .

A p a rt from  th eir in terdiction  of the J a p ’s interior 
L . of C ., th e B eau s also p layed  th eir p art in stopping 
supplies reaching B u rm a from  the outside. T he G u lf of 
M artaban  w as a h ap p y  h un ting ground, and gave the w ing 
one of its b iggest victories. In  m id-Septem ber, 1944, th e y  
discovered a co n vo y  of Jap m erchant ships— a grand and 
u n expected  target. T he B eaus attack ed  in force using 
rockets, and fo r 33 hours th e y  k ep t a t  them , th e fight 
running on over hundreds of square m iles of ocean. In 
all 14 m erchant ships, tw o  sloops and a gu n boat were b ad ly  
h it, and m an y were left b lazing. I t  was the biggest air- 
sea v ic to ry  in th e th e a tre ’s h istory, and rem ains so to ­
d a y . T he Japs n ever tried  to “ run a c o n v o y "  through 
to  R angoon again.

Relativity
I n e ir  varied  d a ily  w ork im posed, as I h ave said, a great 

strain  on th e aircrew s. T h e average sortie w as one of five 
hours— b u t w as often m uch longer. F o r the w hole tim e 
there could  n ever be a m om ent of relaxation  for the p ilot 
or his W  /O P -A .G . T h e fly in g  problem s in vo lved — setting 
aside th e w retched one of th e w eather— were unusual. One 
d ifficu lty  w as th a t  o f perspective. A  v e ry  experienced 
W in g  Com m ander, w ho had been in boats, b u t who w as

W H I S P E R I N G  D E A T H  
( C O N T I N U E D )
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W E A K  L I N K  : A  typical Bu r­
ma railway bridge. To destroy 
these bridges, of which there are 
many hundreds, attacks are 
frequently made from as low 

as Soft.

fairly new to B eaufighter w ork, said th a t, after h av in g  
clim bed to  10,oooft. to get over the m ountains into the 
Central B u rm a plain, he found it v e ry  tr ic k y  com ing 
q u ick ly  down again to low level.

“  I f in d ,”  he said, “  th a t  until I see some fam iliar object 
whose actual dimensions I know , I cann ot gauge com ­
p arative  size or height. I ’m not sure if I ’m flying over 
tall trees or ju st shrubs— or if the jungle is tall or only 
u n dergrow th .”

T his m ay  be hard for “  European ”  pilots to  understand, 
b u t nearly  every  flier in S o u th -E ast A sia  has had  th a t  
experience at some time. I t  needs the sight of a house 
or a man or some such prosaic ob ject to  bring everyth in g  
into scale again after a sudden descent over an unbroken 
carpet of greenery.

T h e  G ulf of M artaban— a dull d irty  brow n— proposes 
just the same height problem . A ll  fly ing-boat pilots know  
how difficult it  is to judge height over calm  w ater— and 
in the G ulf the brownness of the sea seems, in some queer 
w ay, to accen tuate  the trouble.

1
High-speed Stalls

A noth er th ing to be w atch ed  is “ m ushing in ."  One 
Squadron C .O . reckoned th a t  a t  least one-third of his 
casualties wer§ caused in th is w a y . T h e  B eau  does  ̂ not 
mush more than an y  other aircraft of her w eight and size 
when pulled out of a shallow dive— b u t th e  B u rm a pilots 
h ave  bu t little margin to p la y  w ith . I t  is recognised b y  
even the m ost experienced men out there th a t  it is all too 
easy to squash down into the jungle if over-intentness on 
the target is allowed to obscure all other considerations.

A noth er th in g 'th e  B eau  pilots h ave  to keep a sharp eye 
for are tr ip  wires. T h e  Japs p u t a num ber of these in­
teresting devices around the Irraw ad d y  delta— but, I ’m 
told, th e y  can usually  be seen in tim e. I heard of only 
one instance of a pilot h itting a trip  wire— and he brought 
his aircraft b ack  w ith  yards of the stuff w ound round his 
wing. There does not seem to be an y  explosive b ag  hooked 
up w ith  the wires.

T h e  same pilot tells an am using story  of a strike he 
went on against a Jap-held village. A m o n g the targets 
allocated to him w as a group of bashas— huts m ade of 
palm  and bam boo. H e came-in on his first run, cannon 
pooping nicely, and w atch ed  w ith  interest a group of Japs 
run for dear life into one of the huts. “ I ’d just got th a t  
basha lined u p , ’ ’ he said, “ as the last m an reached it. 
This Jap ran inside, b u t  then suddenly popped b a ck  an d—  
shut the door! ”
- There was little  specialisation in the B eau  squadrons.

A ll  the pairs sent out had an 
a llotted  zone each d a y — and 
e veryth in g  in th a t  zone—  
trains, m otor transport, boats 
and sam pans were their 
affair. T ow ards the end of 
an ops. tour all the pilots had 
flown every  zone m an y tim es 
and knew  B u rm a far better 
than  a n y  other A llied  airm an. 
One F lig h t C om m ander I m et 
ju st as he was finishing his 
tour could m ark on a m ap 
e very  ack-ack  position in 
the whole of C entral and 
S o u t h e r n  B u rm a. H is 
observer w as no less “ clued 
up " — and expressed his in­
tention of spending his six 
m onths of ops. rest w ith  the 
14th A rm y  so t l ia t  he could 
v is it  on the ground the places 
he knew  so well from  20ft. 
up.

I t  is a tribute  to  our air 
superiority in S .E .A .C .  th a t  
th e  B eaus were seldom inter­
fered w ith  b y  Jap  fighters 

a lthough  th e y  operated all round e very  fighter base. 
Losses from  this cause were surprisingly sm^ll. Several 
B eau s were chased from  tim e to tim e, b u t reckoned to 
be able to out-distance an Oscar low down. M any, in fact, 
did so.

Future Outlook
N ow  th a t  the B u rm a cam paign is over, the Beaufighters 

will h ave  to  learn new territory— b u t their targets are 
l ik e ly  to  be few er along the K r a  Isthm us th an  th e y  
were north of Rangoon. T here  are not so m an y roads—  
and only  tw o  railw ays. A t  sea the enem y has alm ost given 
up coasting attem p ts— w ith  one result th a t  th e  B eaus 
m a y  well h ave  to range far in their search for prey. I f  
th e y  do th e y  will face long hauls over the inhospitable 
cou n try  w ith  confidence. A  return flight of 900 miles on 
one engine has a lread y been m ade out there in a B eau , and 
there h ave  been m a n y  others over shorter distances. I t  
is a com forting th o u gh t to  a m an w ith  hundreds of miles 
of jungle between him and base, th a t  his aircraft can “  get 
hom e on o n e " — especially  if there is a ligh t m achine-gun 
to m eet a t  the target.

W h a te v e r  the future em p loym en t of the Beaufighters, 
th e y  h ave already earned their keep in E astern  A ir  C om ­
m and in a big  w a y . T h e y  h ave been helped la te ly  b y  
M osquitoes both of 224 and 221 Groups, and at all times 
the S .E . fighters and A m erican L igh tn in gs h ave joined-in 
over specific areas— b u t the main credit for “  stopping ’em 
r o l l in g ’ ’ in B u rm a m ust be given to  “ T h e  W hispering 
D e a t h ."

A s a footnote one wonders w h at the Japanese name 
for the M eteor is l ike ly  to be.

[In m y  first article (F lig h t , M ay 24th) I  in ad verten tly  
wrote “  F rom  the edge of the Im ph al P lain  and throughout 
its 1,300-mile advance to  M and alay. . . . ’ ’ T h is  should, 
of course, h ave  read “ to R a n g o o n .’ ’— C. G .]

J A P  B A L L O O N  B O M B S

Su b s t r a t o s p h e r e  west-to-east winds of r25 m.p.h. or
more are used b y  the Japs to drift their bomb-carrying 

balloons over the Pacific to America. These winds are con­
stant in direction and velocities of over 120 m.p.h. are common.

The balloons, defective examples of which have come to earth 
in America intact, are reported to be equipped with barometric- 
pressure switches which automatically release ballast sandbags 
when loss of gas brings them down to about 25,000ft., allowing 
them to rise again.

Towards the end of their journey, single bombs are dropped 
instead of sandbags, thus each balloon drops a series of bombs 
at intervals across the country, the last one igniting, the fuse 
of a demolition charge which destroys the balloon.
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A ircraft A ncillary Services
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A ll-electric and All'hydraulic Systems Not Necessarily the Most 
Efficient : Each Has Special Advantages : One Produces 

Rotary Motion, the Other Longitudinal
By S. M. PARKER

(1Chief Engineer, Lockheed Hydraulic Brake C o L i d . )

KT  the outbreak of war the hydraulic 
specialist firms were in a com­
paratively early stage of their 

development and were faced with 
expansions that were in most cases pro­
portionally greater than the expansions 
in other parts of the aircraft industry. 
For this reason, during the war period, 
technical development has to a great 
extent been subordinated to production 
needs, but as these have now been met 
it is possible to consider those technical 
developments - which have been de­
liberately held back and which are as 
a consequence in many cases overdue.

Certain well-defined trends in air­
craft design, and the advent of very 
large * aircraft, play a predominating 
part in determining the course of such 
developments. In particular the very 
large electrical installations which are 
to be expected will bring to the fore­
front, for consideration and compari­
son, the relative merits of electric and 
hydraulic transmission.

There is a tendency to regard electric 
and hydraulic systems as essentially 
com petitive to a degree which would 
seriously prejudice balanced judgm ent 
on the needs of the aircraft itself. These 
must without question be the determin­
ing factor in any decision that is made.

The purpose of these few notes, 
therefore, is to put forward the point 
of view that the ancillary power system 
in aircraft need not necessarily be all- 
hydraulic or all-electric to secure m axi­
mum efficiency in the widest sense, but 
that this very policy may well result in 
the all-electric or all-hydraulic system 
being appreciably less efficient than a 
combination of the two.

Current Available
In very large aircraft, and probably 

in medium-sized aircraft to an appre­
ciable extent also, there will be large 
electrical systems whose character is 
such that electrical power will be avail­
able in close proxim ity to any part of 
the aircraft at which power operation of 
any kind is required. This has not been 
the case in the past, and electrical 
systems have been overloaded and of 
quite insufficient magnitude to accept 
the short but heavy overloads of the 
services that . have been operated 
hydraulically. This has resulted in the 
free use of hydraulic systems extended 
often to services that could equally well, 
or better, be carried out electrically. 
The view, therefore, might reasonably be 
held that the pendulum of choice has 
swung too far in favour of the hydraulic 
system.

It should not, however, be assumed 
that this has been to the benefit of, or 
welcomed by, the hydraulic specialist 
firms, who are quite aware that it is an 
unstable condition both for the user and 
for the specialists themselves who, as

previously stated, are unable to balance 
development and production.

Neither past practice, nor fashion, nor 
sales talk will determine ultim ately how 
far hydraulic services will be needed in 
aircraft of the future. N othing less than 
a complete assessment of aircraft needs, 
and a complete replanning of the elec­
trical and hydraulic system jointly to 
meet them, will prove either effective 
or enduring.

The existence of two major power 
services in an aircraft must at first sight 
appear incorrect, but first impressions 
are not always reliable, and aircraft de­
sign is so much a m atter of compromise 
that no part of the complete aircraft 
can escape it.

Individual Power Service
Those who say that two services must 

lead to increased complication and in­
creased maintenance are only correct if 
the one service chosen will meet all the 
requirements without unacceptable sacri­
fices in other directions. It should never 
be overlooked that it is the maintenance 
of the individual power service rather 
than the maintenance of the power 
system as a whole which involves the 
greatest amount of work, and that if a 
particular form of power is not entirely 
suitable for a particular type of service, 
then the means to make the one operate 
the other are just those which are likely 
to give rise to trouble. A lternatively, 
if such trouble can be avoided by design, 
it m ay only be by generosity in terms 
of weight or space which cannot well be 
afforded.

In this connection, the fact that the 
electrical system produces fast rotary 
motion and the hydraulic system longi­
tudinal motion cannot be too greatly 
emphasised. It is the primary reason 
w hy there are grounds for considering 
the retention ~ of both electric and 
hydraulic services in the same aircraft.

It is the suitability of the motor 
mechanism rather than the generator 
and transmission mechanism which must 
be assessed. It might, for example, 
prove more difficult to provide electrical 
servo-assistance for flying controls on 
large aircraft, particularly where it was 
thought desirable to have a small degree 
of load reaction. This point illustrates 
the second attribute of the hydraulic 
system, namely, its application to 
the problem of sensitive control. It 
is not suggested that such a problem 
cannot be solved electrically, but it must 
be determined whether the electrical 
solution is economic as well as possible.

W eight is always a predominant con­
sideration, and weight saving can be 
equated to the earning capacity of the 
aircraft. Earning capacity cannot be 
dissociated from initial cost, and the 
two, plus the cost of maintenance, add 
up to a figure which can be regarded as

an index of the commercial excellence 
of the product. If the index figure is 
high, the product sells itse lf; if it is low 
it m ay be possible to sell it, but not for 
long. It can readily be seen that this 
index figure arises essentially from the 
soundness of the technical solution of 
a problem, and since «it will undoubtedly 
prove of the greatest importance, its 
connection with technical considerations 
and its dependence 011 them are pointed 
out.

Some divergence of requirement is 
inevitable between m ilitary and civil 
aircraft, and in the former case vulner­
ability must be considered as being of 
great importance. Since it is impossible 
to make the aircraft as a whole inde­
structible, the line of approach to this 
problem is always to minimise risks. 
This again is a m atter for compromise, 
as, for example, in the fitting of 
armoured plate, and the yardstick which 
must be applied to the necessity for 
precautions must in the end be the con­
sideration of the risk writh and without 
them.

It has been stated that the electrical 
system, with its more ready fusibility, 
is less vulnerable than a hydraulic sys­
tem where a hit on one service may put 
the whole power system out of operation. 
This, in general terms, is true, but the 
importance of it can only be properly 
assessed if the chances of either service 
being hit are - reasonably well known. 
The present hydraulic system, spread- 
eagled in a haphazard fashion all over 
the aircraft, appears to have given rise 
to very much less vulnerability than 
might have been expected, and it might 
well be argued that if it were suitably 
condensed, as it must be for other 
reasons, this vulnerability would be re­
duced to proportions which could pos­
sibly be ignored. This must be proved 
and not assumed, but it would be incor­
rect also to assume without proof that 
the vulnerability of a hydraulic system 
is a serious matter.

Arm our Protection
The degree to which the hydraulic sys­

tem can be compressed and simplified 
can be judged from the fact that in the 
larger types of aircraft about half the 
transmission system is at present used 
for control purposes, and it is this part 
of the system which in the main is placed 
in the least armoured part of the aircraft. 
In all aircraft large enough for this con­
dition to obtain, the control of the 
hydraulic system should unquestionably 
be electric, and the remainder of the 
system, by reasonable planning, could be 
so placed that it would receive a high 
degree of armour protection.

It is realised that the competition for 
such positions in the aircraft is keen, but 
the projected area of the transmission 
system (and indeed the whole of the
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hydraulic system) is small and would not 
by its nature prove unduly difficult to 
accommodate in this way. Whilst it is 
true that hydraulic transmission has the 
advantage, also present in electrical. 
transmission, of being adapted to avoid 
obstructions, it is unreasonable to insist 
that the installation should be almost 
completely unplanned; and this is not 
very far from the truth in a good many 
aircraft flying to-day.

Passing from the transmission system 
to the generator, it is necessary to con­
sider from what source the hydraulic 
system should derive its 
power. In most cases at pre­
sent it is by mechanical drive 
from the engine, and if this 
can be achieved without 
either increasing or com ­
plicating the hydraulic circuit, it repre­
sents the most efficient energy con­
version that is possible, having a 
mechanical - to - hydraulic conversion 
efficiency of over 90 per cent. It can, 
however, be argued that, because the 
hydraulic system operates relatively 
seldom, this efficiency is of secondary 
importance, and that if it were reduced 
b y  interposing an electric generator 
transmission system and motor, which 
would certainly reduce it to 60 per cent, 
and probably considerably less than this, 
it would still be acceptable. This must 
depend on the ability of the electrical 
system to withstand very considerable 
overloads for short periods.

It is extremely difficult to give reliable 
general indications of the magnitude of 
such overloads, but allowing for the fact 
that undercarriage retraction times can 
hardly be too short and should be of 
the order of five seconds or better, and 
for the fact that flaps’ are increasing in 
size so that jt requires moie power to 

, lower them than to raise the under­
carriage, it may be said that present 
hydraulic energy in existing types is 
comparable with the available electrical 
energy.

It is known that electrical installations 
will have generators of greatly increased 
capacity, but it must be decided whether 
this increase, which has presumably 
been made {or other reasons, is sufficient

to cover the additional peak demands of 
undercarriage and flaps, unless the over­
all efficiency is reasonably high. This 
consideration applies in its entirety to 
the all-electric system also.

It the electrical generator will accept 
these additional loads without increase, 
then it may fairly be claimed that a 
free source of power has been used. 
B ut if the generator has to be increased 
in size, it must be remembered that 
at present the weight per horse-power 
of electrical generators is very much 
greater than that of hydraulic pumps.

Returning to the question of the 
transmission system, the comparison lies 
between electric cables and hydraulic 
pipes. Once the voltages and pressures 
of the two systems are known, and the 
permissible inefficiencies are lixeu, it ij 
possible to compare the specific weight 
for the transmission of a given horse­
power. A t the same time, this compari­
son may be highly misleading because it 
is considerably affected by the distance 
apart of the power points and the exist­
ence of what may be regarded as mains 
power close to the power point. There 
is no doubt that, both in electric and 
hydraulic systems, there will be a much 
greater tendency towards planning the 
power system as a whole and not as a 
series of individual runs from generator 
to motor.

Nevertheless, both in economy of 
weight and cost, it is probable that the 
electrical generator and transmission sys­
tem will, in a number of instances, show 
to advantage, although such advantage 
must never be assumed from general con­
siderations. It must be proved from 
careful assessment of the requirements 
of each particular aircraft.

When we turn to the motor, however, 
either electric or hydraulic, a very dif­
ferent state of affairs is found. The 
fundamental point is that efficient elec­
tric conversion is always in the form of 
fast rotary motion, whereas hydraulic

con version is in the form of longitudinal 
motion and is a conversion at very much 
higher efficiency. Where such longitu­
dinal motion is required (and most of the 
major services do require it) means have 
to be found for providing it both from 
the electric and hydraulic transmission 
systems.

For efficiency, the hydraulic conver­
sion heads the list by a large margin and 
is probably of the order of 95 per cent, 
at the power point. Certainly this 
efficiency can be achieved for peak loads, 
where some slight slowing of the system 

is permissible. It should 
definitely be borne in mind 
that, under such conditions, 
the transmission efficiency of 
the hydraulic system increases 
as the flow decreases. It is, 

therefore, possible to get peak efficiency 
at peak load and allow lower efficiency at 
lower loads. This very important point 
is often overlooked.

The other two alternatives are electro- 
hydraulic conversion and electro­
mechanical conversion. It is generally 
felt that the former can be made more 
efficient and lighter, but it is difficult 
to‘ see how it can achieve an overall 
efficiency much greater than 50 per cent. 
The electro-mechanical conversion, on 
the other hand, is possibly heavier and 
can hardly have an overall efficiency 
greater than 40 per cent.

The D esigner’s Choice
What, then, is the aircraft designer’s 

choice? It must turn on meeting the 
three fundamentals: lowest weight, 
lowest cost, lowest maintenance, and, 
like everything else, it is unlikely that 
the best figure will be found for each 
factor in any one system. Without ques­
tion, in all but the smallest class of air­
craft, the hydraulic system must be com­
bined with the electric, but it is by 110 
means certain whether this should be 
limited to a junction at the control 
points, or whether the main electrical 
transmission system should be tapped for 
major power. Nor is it likely that any 
satisfactory answer will be found until a 
considerable number of such cases have 
been worked out.

1__________________________________________

A I R C R A F T  A N C I L L A R Y  S E R V I C E S

A Beechcraft Expeditor in service with the 
R.A.F. When it is employed as a utility 
transport the cabin seats six. Two 450 h.p.
Pratt and Whitney Wasp Juniors drive

Hamilton Standard constant-speed airscrews. The standard fuel tanks give a range of 900-1,000 miles.
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T H E  first p art of Mr. T . P . W rig h t’s W ilbur W righ t 
M em orial L ectu re, a sum m ary of w hich w as p u b ­
lished in last w e e k ’s issue, dealt w ith  the problem , 

th e scientific approach, historical aspects, m ilitary  aviation, 
and w ar, techn ical d evelopm ent, and G overn m en t and 
civ il av iatio n . T h e  second part, of which the follow ing 
is a sum m ary, deals w ith  such subjects as fields of use­
fulness for a ircraft, the C hicago C onference, and co llective  
secu rity.

Fields of Usefulness
Under th is heading th e lecturer d ealt w ith  such aspects 

as econom ic uses, transportation , com m unications, cu ltu ral 
considerations, and the international field.

Economic Uses.— T h e science of econom ics deals w ith  
the production, preservation  and distribution  of w ealth . 
A s each in vo lves em p loym en t, Mr. W rig h t had prepared 
a  forecast in  th e form  of the tab le , F ig . 3, to in dicate 
how  m an y jobs a v ia tio n  should p rovid e in th e  U .S . H e 
exp lain ed  th a t in spite of the great drop in em p loym en t 
com pared w ith  w artim e peaks, there still appears to  be a 
really  im p ortan t con tribution  to peacetim e econom y, v iz ., 
m ore th an  tw elv e  tim es th e  num ber of persons th an  were 
em ployed  in av iatio n  before th e w ar. “ Grass r o o ts "  
em p lo ym en t m ean t jobs outside the a ircra ft in d u stry, such 
as m ining and fab ricatin g  a ircraft m aterials, su p p lyin g  
tools, etc.

A m o n g econom ic uses were ta x i services, w hich  m ight 
be found m ore econom ical, and therefore more exten sive ly  
used, th an  sm all feeder-line services operating to  a schedule.

. C harter services offered an other useful field, for such p u r­
poses as crop  dusting, sp ottin g services for m an y purposes, 
equipm ent-dropping in isolated d istricts, and aerial p h o to ­
grap h y.

One of th e  m ost prom ising uses of a ircraft w as foreign 
com m erce. W hen confidence in th e  hoped-for w orld 
secu rity  organisation  w as established, there w ould  be no 
need for th e uneconom ical m easures of self-sufficiency so 
p aram ou n t a t  present. T hen  there w as th e influence of 
th e w orld-w ide use of a ircraft on the geographic division of 
labour, so th a t  people in all parts of th e w orld could  
perform  th e services for w hich th e y  were best ad apted . 
U ltim a te ly , p o litica l u n ity  rested upon rapid  m eans of 
tran sp ortation  and com m unication.

Transportation.— T h is w as th e  sphere w here a ircraft 
could p la y  a basic role. T h eir speed m igh t allow  us to  
accelerate th e  tem po of com m erce and in d u stry  and so 
catch  up w ith  th e  tim e lost and th e  m aterial destruction

Fi» 3.— U.S. EMPLOYMENT DERIVED FROM AVIATION.

A  F o r e c a s t — 8 - 1 2  y e a r s  a f t e r  t h e  W a r .

100,000 
25,000
---------  125,000

210,000

T o ta l M anu factu rin g . . .  335,000

Air Transportation— (*2)
Scheduled  (D om estic) . .  115,000 
Scheduled  (International) 30,000 
N on-scheduled ................  30,000
T o ta l ........................................................175,000

Service In d u stry  ...........  80,000
G overn m en t ..................... 20,000

T o ta l A ir  T ran sportation  275,000

Grand Total— (*3) - 610,000 (*4)
*1— Includes “ Grass R o o ts"  Em ploym ent at 33 per cent, of 

total.
*2— Includes “ Grass R o o ts"  Em ploym ent at 20 per cent, of 

total.
*3— The Money Value of the Products and Services given are 

under three billion dollars.
*4— Pre-war Employment was 50,000; Wartime peak, exclud­

ing Uniformed Personnel, 2,750,000.

Manufacturing— (*i)
Personal A ircra ft 
T ran sp ort A ircraft
T o ta l ..................
M ilitary  . . . . . . .

A v ia tio n ’s P lace
Part II of the 33rd Wilbur

, (Continued

of the w ar. A ir  transport activ ities  in w ar were readily 
susceptible to  transfer to  reh abilitation  uses— transport of 
food, m edicines and people.

T h e speed factor, m ost im p ortan t contribution  of the 
air carrier, m ust in itself be reckoned w ith  when fore­
castin g fu tu re increase in air traffic. Mr. W righ t m ade 
the in teresting suggestion th a t, w hereas th e econom ic 
qu alities o f a ircraft could be com pared 011 a sim ple basis, 
such- as cruising speed m ultip lied  b y  p aylo ad  and d ivid ed  
b y  som e function  of cost, the sam e form ula could  not be 
used for com parin g different m edia of transportation , and 
it  w ould be necessary to give  fu rther w eight to  the speed 
facto r, possibly b y  using cruising speed to the second 
pow er.

Mr. W righ t then  show ed trend curves of U .S . air trans­
port statistics for the ten  years prior to  the w ar, w ith  
extrap olation s estim ated  for th e n e x t ten  years. H e 
exp lain ed  th a t  althou gh  statistics for the w ar years are 
included, these m ust be discounted as traffic w as a b ­
n orm ally  large and equipm ent g ra v e ly  reduced. A lth o u gh  
he considered optim istic the figure som etim es quoted of 
200 dollars for th e  round trip  betw een A m erica and 
E n glan d , he th o u g h t a figure of 300 dollars certa in ly  a tta in ­
able, and expressed the view  th a t over-ocean trave l m ight 
w ell approach  the astronom ical figures w hich  som e au th ori­
ties h ave  recen tly  predicted

Communications.— W h ile  now dependent on m ail, te le­
phone, telegrap h  and radio, m ovem en t o f persons m ight 
w ell com e to  be regarded as com m unication  rather th an  
as tran sp ortation . W ith  E u rop e and A m erica on ly  15 
hours ap art, and an y  p art of the w orld from  50 to 60 hours, 
personal com m unications becam e possible, and m an y
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business represen tatives w ould  ca ll in person rather th an  
use older m eans of com m unication .

Cultural Considerations.— T h e speeding-up of tran sp o rta­
tion w hich the air could give  should result in m ore leisure. 
A gencies of G overn m en t should w ork tow ard s transform -i 
ing th is p ossib ility  into re a lity . Leisure d id  n ot a u to ­
m a tica lly  produce cu ltu re, bu t it gave  an o p p o rtu n ity , and 
it  was incum ben t on education  to develop  the desire on 
the p art of those w ho had this increased leisure to use it 
e ffectively  for cu ltu ral purposes.

T h e  International F ie ld .— U seful spheres for a ircra ft in 
com m erce and in relievin g econom ic pressure h ave a lread y 
been m entioned. I t  w as im p o rtan t th a t we should be 
aw are th a t a ircraft m ake possible a greater a v a ila b ility  
of m arkets in a n y  p a rt of the w orld to  a n y  p oten tia l 
custom er elsewhere. A ircra ft underlined th e im portance 
of creatin g conditions under wrhich th e m ilitary  aspects 
of aviatio n  w ould be m inim ised and its com m ercial aspects 
developed. I t  w as therefore im p ortan t th a t  greater em ­
phasis should be placed on the econom ic th an  on th e 
p olitical aspects of air transport. A n o th er facto r w as the 
increase in liv in g  space w hich the air age m ight bring 
abou t. M an y p ast wars had been caused b y  the fear, 
real or im agin ary, of insufficient liv in g  space, and if a ir­
cra ft could  a llev ia te  these fears a w orth-w hile m ission 
w ould h ave been perform ed. A ll these factors should lead 
tow ards a general im p rovem en t in the w orld stan dard  of 
livin g.

R eferrin g to  the w a y  in w hich the conference m ethod 
has com e to  the fore in fa c ilita tin g  in ternational relations, 
Mr. W righ t said th a t we m ust establish  th e conference
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m ethod as an in ternational h ab it if frictions are to  be 
rem oved a t th eir inception. T he role w hich  a ircraft could 
p la y  in th is respect w as obvious.

T h e accep tan ce of international agreem ents m ust, to  be 
effective, a u to m a tica lly  en tail th e givin g-up  o f som e rights 
h ith erto  regarded as sovereign. I t  w as n atu ral th a t  a fter
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of th e  new association of nations. T h e m ore ap p rop riate 
ten d en cy  w ould  be tow ards greater em phasis on a  strong 
in tern ation al b o d y  on th e one h an d and m ore secure indi­
v id u a l rights on the other. W orld  citizenship  w as a  con ­
cep t on w hich  few  had cared to  dw ell, b u t it  was one w h ich  
m ust com e in to  w ider accep tan ce if a perm anent peace 
w as to  be established.

The Chicago Conference

Mr. W rig h t pointed o u t th a t as T ech n ica l S ecretary  of 
the In tern ation al C iv il A v ia tio n  Conference a t C hicago, 
and as an in tern ation al p u blic  servan t, he did n ot h ave  th e 
responsibilities of a delegate and in consequence w as able 
to  observe th e m eetings from  a m ore d etach ed  p oin t of 
v iew . H e m ade it  clear th a t  th is p o in t of v iew  w as 
en tirely  his personal one and did n ot in a n y  sense repre­
sent th a t  of th e  U .S . G overn m en t, present or prosp ective.

T h e  perspective of tim e w as needed for ju dgin g th e 
accom plishm ents of the C hicago Conference ; possibly too 
m uch had been too h astily  w ritten  in th e  Press of both  
countries. I t  becam e c lear th a t  th ere were tw o d istin ct 
points of v iew  a t C h ic a g o : th e regu lato ry  and th e  ‘ ‘ m a x i­
m um  u s e ."  T h e  form er aim ed a t  in tern ation al co-opera­
tion in establishing con trol and p reven t unfair com petition . 
T h e  second fe lt th a t expansion o f w orld  air tran sp o rt w ould 
in itself prom ote peace to  such an ex te n t as to  m ake it 
w orth  w hile to risk sligh t in tern ation al friction  now , if 
b y  so doing a free system  could  be obtain ed. T h e  men 
supportin g both  points o f v iew  were honest in their 
opinions. Mr. W rig h t th o u g h t a t  th e  tim e, and still th in ks, 
th a t a com prom ise is possible. A s th e  m eetings pro­
gressed, th e tw o  points of v iew  approached  each other 
nearer and nearer, an d  disagreem ents w ere fin ally  reduced 
to  th e determ ination  o f a proper w ording o f a U n ited  
N ation s p articip atio n  clau se and to  an accep tab le  clause 
dealing w ith  th e ad ju stm en t o f ca p a c ity  to  traffic offering 
in regions b eyo n d  th e first d ivision  p oin t of through-routes. 
T his in vo lved  th e  now  fam ous ‘ ‘ F ifth  F re e d o m .”  E v e n  
on this, Mr. W righ t th o u gh t, agreem ent m ight h ave been 
reached. H e p u t dow n th e failure to  do so to sheer 
ph ysical fa tigu e o f delegates.

S igh t should n ot be lost o f th e fa c t  th a t  th e  Conference 
did result in som e v e ry  real accom plishm ents. T h ere  w as 
concluded an In terim  A greem en t on In tern ation al C iv il 
A v ia tio n , w h ich  established a  P ro visio n al O rganisation  
w hich w as to  m eet as soon as one-half of th e  nations 
represented (26 required) h ad  signed th e  docum ent. I t  
w as hoped th a t th is organisation w ould  m eet in C an ad a 
th is sum m er. T hen  there were th e  tw o agreem ents know n 
as the In tern ation al A ir  Service T ran sit A greem en t (tw o 
“ F re e d o m s” ) and the In tern ation al A ir  T ran sp o rt A gree­
m ent (five “  F reedom s ” ). '

F in a lly  th ere w as th e  C on ven tion  itself, w ith  its te ch ­
nical annexes. T h is w as v e ry  com plete and represented a 
su bstan tial ad van cem en t from  the 1919 P aris C on ven tion  
bu t lacked  the v ita l articles dealing w ith  air tran sp ort 
and freedom  of the air privileges. E x ce lle n t progress w as 
m ade in the techn ical annexes in establishing air n a v ig a ­
tion practices, rules of th e air, airw orthiness requirem ents, 
m eteorological protection , aeron au tical m aps and charts, 
custom s procedures, and search and rescue.

A s for th e  unfinished business, a  resolution stressed the 
im portance o f proceeding im m ed iately  w ith  fu rth er co n ­
sideration of th e om itted  tran sp o rt articles. T h u s the 
w ork m a y  be resum ed w here it le ft off a t C hicago, and 
Mr. W rig h t w as hopeful of arriv in g  a t a successful com ­
prom ise. I t  w as his personal opinion th a t  th e position 
taken  b y  th e B ritish  delegation  in th e final docum ent 
suggested b y  them  (in w hich  are clauses dealing w ith  th e  
" F i f t h  F reed om  ” ) represented a long step tow ards a solu­
tion  and m ight, possib ly w ith  v e ry  sligh t m odification, be 
m ade the basis of final agreem ent. T h is plan provid ed  
the fle x ib ility  needed p ro p erly  to  m ake determ in ation s as

I N  C I V I L I Z A T I O N

to  w h a t is fa ir in m an y different regional situations to  
w h ich  a standard  form ula could  n ot possib ly be evolved  
for u n iversal application .

I t  w as Mr. W rig h t’s feeling “ th a t  v e ry  little  restriction 
on im p o rtan t through-line operation w ould be occasioned 
b y  th is procedure (th at suggested b y  the U .K .) ,  and th a t 
th e  a ltern ative  of co m p letely  w ide-open com petition  m ight 
w ell resu lt in  in justices and in dam age to  am icable in ter­
n atio n al relations to  an exten t ou t of all proportion to 
th e exp ected  gain  in air tran sp ort expansion th a t m ight 
re su lt.”

Collectively Security
U n der th is headin g Mr. W rig h t cam e ou t as a strong 

a d v o ca te  o f th e  establishm ent of an in ternational air police 
force. H e em phasised rep eated ly  th a t  fly in g  has now 
m ade th e w orld of m angeable proportions for such a  step 
to  be p racticab le . T h e old L eagu e  of N ation s failed  be­
cause it had no pow er to enforce its decisions. “  Justice 
w ith o u t force is powerless, and force w ith o u t justice is 
ty r a n n y .”  B efore  su c h .a  force could be effectively  used 
there m ust be a general w ill fo r peace. H e subm itted  
th a t  th e U n ited  N ation s organisation, im plem ented b y  a 
p ro p erly  con stitu ted  international air police force, could  
accom plish  w h a t the L eagu e failed  to do.

A ltern a tiv e s  a va ila b le  w e r e : police force com posed of 
n atio n al con tingen ts, a co m p lete ly  in tegrated  international 
force com prising all typ es Of arm s from  each m em ber 
state, a q u ota  system , and fin ally  a specialised in terna­
tion al force com posed of th e  speediest and m ost m obile 
o f the com ponents of m ilita ry  action — th e airplane. O f 
these he preferred the last, ow ing to  its great m o b ility . 
H e fe lt  th a t nations w ould be w illing to  authorise their 
rep resen tatives on th e  secu rity  cou n cil to  call o u t such an 
in tern atio n ally  co n stitu ted  police force w ith o u t th e slow 
recourse to p arliam en tary  procedure, w hereas th e y  w ould 
n a tu ra lly  be re lu ctan t to  p erm it use of national contingents 
b y  ex e cu tive  decision on ly . I t  had been calcu lated  th a t 
fifty  bases for such a force th ro u gh ou t the w orld w ould 
be ad equ ate, and th a t a to ta l force of some 50,000 aircraft 
w ould be ap p rop riate. T hese w ould  include train in g and 
cargo a ircraft and th e  various com b at typ e s  com posing 
m odern air forces.

A s  to  w hether or n ot A m erica  m igh t be exp ected  to  p ar­
tic ip ate  in th e setting-up  and m aintenance of such a force, 
Mr. W rig h t quoted  a nation-w ide sam pling poll held  last 
A p ril. W hereas in 1937 26 per cen t, answ ered Y e s  and 
52 per cen t. N o, in 1945 the figures had becom e 81 per 
cent, in favo u r, 11 per cen t, against, and 8 per cent, of 
no opinion on th e su bject. In  v iew  of th is, and of certain  
v iew s expressed b y  P resid en t R o o sevelt and P resid en t T ru ­
m an, he fe lt con vin ced  th a t  A m erica  w ould n ot be found 
w an tin g . • .

Mr. W rig h t concluded b y  sayin g  that* techn ological de­
velop m en t in av iatio n  w ill continue m ore rap id ly  th an  
ever before. W orld  co-operation w ill accelerate th is pro­
gress, and w orld collaboration  w ill determ ine its direction 
tow ards useful purposes. T h e  fields of usefulness for a ir­
cra ft are m anifold. - T h eir effects on so ciety  are staggering 
to  the im agin ation . T h e y  encom pass benefits in econo­
m ics, tran sp ortation , com m unications, and in culture. 
G o vern m en t h as a  ta sk  to  perform , both  n atio n a lly  and 
in tern atio n ally , in m akin g the progress orderly. T h e  trend 
m u st be tow ards greater em phasis on the hum an rights of 
th e in d ivid u al and of international responsibilities of 
nations. “  I t  tak es one state  to  m ake a w ar— it takes all 
to  preserve th e  p e a c e / '

!....................... ................................................................................................:
A reprint of the third edition of GAS TURBINES AND JET  : 

: PROPULSION FOR AIRCRAFT by G. Geoffrey Smith, M.8.E., is j 
: now available from booksellers, price 6/-, or 6/4d. by post direct j 
j from FLIGHT ojffices, Dorset House, Stamford Street, London, S.E.l :
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M arshall 
Cabin Blow er

Qualities and Performance of the 
Blower : Some Facts on Pressurising 
and the Conditioning of Pressure
Cabins

A  L T H O U G H  for m an y years th e pressurising of air- 
/ -%  cra ft cab in s has been a fam iliar topic in th e  aero- 

■*- -*• nautical w orld re la tiv e ly  little  has a c tu a lly  appeared 
in print ab o u t it, and of course, during th e  w ar years, 
although great strides h ave been m ade in the p ractica l 
em p loym en t of pressure cabins for various m ilitary  typ es 
v irtu a lly  no p u b lic ity  on th e su b ject has been allow ed. 
H ow ever, the tim e has now com e w hen we can d ivu lge  a 
certain  am ount of the developm ent w ork th a t  has been 
going on, and in spite of the fa c t  th a t th e  a ctu a l a ircraft 
concerned are n ot y e t  fu lly  cleared from  secu rity  restric­
tions, some general facts  011 the in stallations and d isclo­
sure of fu tu re trends is perm issible.

Since 1939 research and developm ent w ork on cabin  
blowers, in this co u n try , fell a lm ost en tirely  to  Sir George 
G od frey and P artn ers L td . T h is co m p an y m ade proposals 
to the A ir  M in istry before th e w ar th a t  th e y  should in ve sti­
gate th e p ossib ility  of u tilisin g an ad ap tatio n  of the stan-

ALTITUDE X 100O FEET

This set of typical performance curves applies to the Type 15 
blower, which has an output of 15 lb./min. of air at ,21,500ft. 

Two such units are fitted on the Avro Tudor I.

Externally there is little to be seen. Intake and output ducts 
are bolted to opposite sides of the finned casing and rotation 
is imparted to the rotors by means of a quill drive from the 

engine to the timing gears.

dard M arshall B lo w er of th eir m an u factu re for e m p lo y­
m en t to pressurising. T ests were begun and were the 
prelude to  a long and arduous period of developm ent in 
w hich  the co-operation and resources of th e  R o ya l A ir ­
cra ft E stab lish m en t p layed  a large part.

P rio r to  1938, th e  M arshall B low er had 2-blade rotors 
and a rotation al speed of 3,000 r .p .m ., and w ith  this, c o m ­
pression ratios did not n orm ally  exceed 1 . 5 :  1. T o  ad apt 
the u n it for operation a t high a ltitu d es and to reduce it's 
w eigh t presented m an y problem s, not th e least of w hich 
w as uneven case expansion due to  th e  inordinate tem p era­
ture rise across th e  blow er— th is a c tu a lly  reaching the 
200 deg. C . m ark a t  great h eigh t. A n o th er difficult 
problem  w as oil sealing. N everth eless, b y  considerable 
research and refinem ent of th e  design the difficulties w ere 
overcom e, and in 1941 blow ers were supplied in q u a n tity  
for a p articu lar m ark of Spitfire for w hich th e  require­
m ents were a 2 lb ./ sq . in. pressure rise a t 40,000ft.

Internal Rotor Cooling

I t  is n ot possible to d ilate  upon th e  h isto ry  of th e 
blow er d evelop m en t in th e  space a t our disposal. H o w ­
ever, som e idea of the w ork p u t into th e  ven tu re  can be 
gained from  th e ap p reciation  th a t  blow ers h ave  been m ade 
for operation  a t  50,000ft. and also o f o u tp u t capacities 
ran ging from  15 up to  80 lb . of air per m inute. R o to r 
design has also progressed from  th e ord in ary 2-blade typ e  
to the 3-blade stra igh t and 3-blade helical typ es.

T h e  p resen t-d ay blow er such as w ill be used on th e  new 
pressurised c iv il a ircraft is an extrao rd in arily  com p act and 
efficient unit. U n even  case expansion has been taken  care 
o f b y  im p rovem en t of the extern al cooling and b y  in tro ­
ducing in ternal cooling of the rotors. F o r th e la tter, air 
is taken  in through the rotor sh afts and fed to  the lobes 
of th e rotor van es w hence it is evacu ated  v ia  slinger discs 
to  isolate it from  th e m ain airflow  through th e blowrer. T he 
internal cooling a ir  in the rotors is c ircu lated  au to m atic­
a lly  on the th erm o-cycle  system . Ju st how  im p ortan t the 
control of case expansion is w ill be realised when it is 
ap p reciated  th a t  the re lative  face clearance betw een th e  
rotor blades is ab o u t o.oo8in. and the blade-crow n case 
clearance is o.oo6in.

G earing has been an other problem  for, w ith  the sm all 
clearances dem anding operational accu racy  in th e  face of 
th e w orking tem peratures and th e period betw een o ver­
hauls, o n ly  gears m ade to  a m aster gear stan dard  could 
be accep ted . N evertheless, such q u a lity  brings its own 
rew ard.

T h e  M arshall B lo w er is of th e  positive displacem ent 
ty p e  and, as m an y m otoring en thu siast readers w ill recog 
nise, is of th e  R ootes v a r ie ty . Such a blow er, a lthou gh  
n ot specifically  a com pressor, has m an y ad van tages over
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M A R S H A L L  C A B I N  B L O W E R

other positive-displacem ent typ es—  
p articu larly  for aircraft cabin  pres­
surising. F o r  exam ple, a t  ground 
level it is absorbing v e ry  little  power, 
as it  is doing v ir tu a lly  no w ork, and 
the tem perature rise across it is corre­
spondingly small. A gain , adiabatic- 
a lly  it is inefficient, and the more 
work it is called upon to do the 
greater the tem perature rise of the air.
This is of practical value for cabin 
work as the air delivered is, to a cer­
tain exten t, preheated and thus needs only a co m ­
parable tem perature additive.

In fact, where sm all-volum e cabins are concerned, 
the additional heater can often be discarded. Such is 
b y  no means the condition where large volum es are 
involved, and it is a pointer to the price-penalty of 
pressurising thfit, for instance, in the case of such an 
aircraft as the new A v ro  T udor I, 110 less than  ioo-odd 
h.p. is expended on pressurising and heating the cabin  air. 
P ro b ab ly  the most im portant ad van tage  possessed b y  a 
Rootes-type blower for this particular ty p e  of application 
is th a t  it is one of th e  only  positive-displacem ent typ es in 
which the pum ping elements do not touch, and thus the 
air stream  delivered is com pletely  free from oil— a v ita l 
necessity. Centrifugal and a x ia l-typ e  compressors are not 
ve ry  suitable for m edium , and quite  unsuitable for small 
aircraft installations as to  a tta in  reasonable operative  
efficiency th e y  m ust deal w ith  v e ry  large volum es or run 
at extrem ely  high speeds.

There is u n doubtedly  a v e r y  large field of endeavour
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This sectioned perspective illustration shows the salient features of the 
Marshall  Blower and m akes clear the method of operation.

aw aitin g  exploitation in the pressure cabin  sphere, and it 
w ould  appear th a t  Sir George G od frey  and Partners are 
in an excellent position to give  a va lu ab le  contribution. A  
v e ry  great deal o  ̂ w ork on pressurising has a lready been 
done, b u t there still remains an even greater am ount y e t  
to be done, p articu larly  in large volum e cases. T his  is 
emphasised b y  an A m erican  admission th a t it will be a 
full tw o years before th ey  can offer a large-volum e pres­
surised cabin. W ith o u t being un duly optim istic, w e are 
qu ietly  confident th a t  our own aircraft m anufacturers will 
successfully fulfil their expectations in this direction w ithin  
the v e ry  near future. C ertain  it is th a t  the difficulty is 
purely  a structural one, prim arily  in vo lv in g  the sealing and 
stressing of the fuselage. T h e  blowers and an cillary  equip­
m ent h av e  a lread y been developed to a pitch where their 
perform ance is v a s t ly  in excess of the airfram e limits.

M ilitary  and civil applications are v e ry  d iffe re n t; the

form er is b y  far the more exacting, particu larly  in terms 
of operational range. A  point to  this is th at as far back 
as 1940 Sir George G od frey  and Partners were producing 
blowers w ith  a compression ratio of 3 . 7 :  1, whereas in the 
m ost extrem e c iv il  case so far envisaged a compression 
ratio of a little  over 2 : 1 suffices— a useful yard stick  for 
m easuring relative  sa fe ty  factors.

R e lia b ility  is a great point of the M arshall B low er, as 
m a y  be understood from  th e perform ance figures of the 
T y p e  15 m odel which are shown in th e  accom p an yin g set 
of curves. T h e  blow er runs a t  2.89 tim es engine, speed, 
th us a t  the norm al engine cruising r.p .m . of 2,100 the 

blower revs are 6,000/min. ; in- view  of this 
the . norm al overhaul period of 1,000 hours is 
p re tty  conclusive.

I t  has been established th a t  for long-range 
applications a pressurised cabin w ith  all the an ­
cillary  equipm ent entails a smaller w eight 
p en alty  than does providing th e  passengers 
w ith  o xygen  from  bottles— this being a purely 
factu al calculation which does not take  into 
consideration th e  v e ry  im portant physiold- 
gical effect upon the passengers.

In  consideration of the latter qualities it 
m ust be appreciated  th a t pressurisation per se 
is not enough. T h e  c lim atic  conditions in 
w hich the a ircraft is to operate exercise a pro­
found effect upon the air supplied to the cabin, 
quite ap art from  tem perature factors. F o r  in­
stance, a m achine w hich is, say, fly ing the 
A rctic  route will be abstracting air from the 
atm osphere which, in com parison w ith  the 
tem perate conditions such as obtain in this 
cou n try  and E urope as a whole, is abnorm ally  
dry. F u rth er dryin g  effect incurred b y  the 
high tem perature rise of the air through the 
blowers aggravates the condition w ith  the 

result th at, unless a h um idifying cham ber is incorporated 
in th e  system  to  w et the air delivered to the cabin, the 
poor passengers will suffer extrem ely  sore throats.

C onversely, for operation in tropic conditions, the air 
abstracted  is so saturated  w ith  moisture th a t dryin g is 
im perative  to preclude the whole cabin interior, and the 
passengers, running w ith  rivulets of water.

A s previously  stated, large volum e cabin  pressurising 
is disproportionately more difficult th an  pressurising small 
cabins, and, of course, the civilian  passenger who has paid 
a not inconsiderable sum to  be transported at high speed 
for some thousands of miles not u n natu rally  expects to be 
so transported w ithin the lap of lu x u ry .

H igh -altitude operation for long ranges holds too m an y 
positive ad van tages to be long delayed in com m ercial air 
passenger transport, and w h oever is first in the field will 
hold excellent cards for developing in extended m arkets.

EXTERNAL COOLING 
FINS

t 1
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Civil A viation  Policy
Qovernment’s Statement : Scope for Scottish Enterprise

A N  im portant statem en t on the G o v e rn m e n t’s policy on 
/-%  civil av iatio n  was m ade b y  F it .  L t .  Perkins, Parlia-

-*■ m en tary  Secretary, M inistry of C iv il  A v ia tio n , when 
the H ouse w en t into C om m ittee  on a V o te  of ^3,536,010 
for the salaries and expenses of the new M inistry.

T h is  statem ent, w hich in some respects modifies the 
original W h ite  Paper, classifies air services into three main 
d iv is io n s:

1. C om m onw ealth  and E m pire  Services, including trans­
atlantic  service to C anada and the U .S . ,  will be operated 
b y  the British  Overseas A irw a y s  Corporation, shipping 
lines associated w ith  th em  on particular routes and the 
British  will operate on parallel lines w ith  C om m onw ealth  
operators.

2. Foreign overseas services are to be treated in a dual 
fashion, viz. (i) the South  A m erican service is to be 
assigned to  the British  L a tin  A m erican A irw ays , and (ii) 
services to the E uropean continent are to be run b y  a 
British  European Corporation. P a rtic ip atin g  in the latter 
will be th e  B .O .A .C .  ra ilw ay  companies,, short sea shipping 
lines, travel agencies and such other operators as desire to  
participate.

A s stated in the W h ite  P ap er it is the G o ve rn m e n t’s 
intention to  assign to  this Corporation services to the 
Continent as soon as w ar conditions perm it and air­
craft are available. T he m odification introduced in the 
P arliam en tary  S e cre ta ry ’ s statem ent is th a t  this C orpora­
tion and their subsidiary Scottish  A irw a y s  will be a u to ­
m atica lly  barred from running services from  Scotlan d  to 
the Scand in avian  countries, including D en m ark, such 
routes being reserved to  Scottish  enterprise.

Provid ed  th a t  the G overn m en t can m ake arrangem ents 
under the C hicago A greem ent w ith  the Scand in avian  
countries and th a t  the tribunal will approve of the opera­
tor, an y new com pan y will be able to operate services to 
S cand in avia  from Scotland.

3. Internal services. T h e  G overn m en t proposed to 
assign a num ber of such services to the B ritish  European 
Corporation. Some of these services h av e, in fact, been 
operated in th e  past b y  existing airline com panies w ho will 
participate  in th e  Corporation. A n y  pre-war operator who 
w as licensed to  run an internal airline at the outbreak 
of wrar shall be entitled to resume services provided he 
satisfies the licensing tribu nal described below.

A p a rt  from these “ a s s ig n e d ”  routes, provision is m ade 
for the operation of new routes w hich are le ft  open to 
w h atever operator can best establish he is fitted to  run 
them.

Licensing- Tribunal

To this end a tribunal foreshadowed in the W h ite  P ap er 
to deal w'ith a n y  com plaints of the public  on such m atters 
as absence of reasonable facilities, rates, etc., would be 
given powers b y  legislation to grant licences for unassigned 
routes. T his  tribunal will be absolu tely  independent of 
the Civil A v ia tio n  M inistry, p resum ably  presided over b y  a 
judge and shall h ave  discretion in granting licences. T he 
on ly  general directions wrhich it will h ave  to follow' in con­
sidering an a p p lic a n t ’s qualification would be to insist on 
conditions 011 these l in e s : first, British  a ircraft should be 
used if availab le  : provisions for the welfare of crews, finan­
cial ab ility  to carry  out the job.

D etails  011 which routes are assigned in the U .K .  and 
w hich are not were not supplied b y  the. P .S . ,  bu t so far 
as Scotland is concerned the G overn m en t proposes th a t  
there should be a v e ry  considerable extension of internal 
services operated b y  Scottish A irw ays. T he netw ork so 
envisaged will include services from G lasgow  (Renfrew A ir­
port) to Perth , Dundee, Aberdeen, Inverness, Thurso, 
Oban and F o rt  W illiam , K y le  of L och alsh  and U llapool. 
There wrill be an air service betw een E d in bu rgh  and

G lasgow , and both E d in bu rgh  and G lasgow  will be linked 
b y  air w ith  th e  W estern  Isles, the Hebrides, th e  O rkn eys 
and the Shetlands, and inter-island services will be oper­
ated  as well.

In  addition to  the internal services it is intended th at 
the Corporation shall run services linking G lasgow  w ith  
B elfast, L iverpool, M anchester, N ew castle  and London, 
and linking E d in bu rgh  w ith  N ew castle , the W est R iding 
of Y orkshire  and London.

I t  w ill be noted th a t  none of these assigned services 
em anate from  P restw ick , it  being the G o ve rn m e n t’s inten­
tion to leave it open to  the licensing a u th o rity  to  entertain 
applications from an y  new operator to run services from  
Prestw ick .

P restw ick ’s Future

T h e G overn m en t statem ent clarified the future position 
of P restw ick , w'hich has been the subject of m uch 
speculation an d  agitation . U nder the Chicago A greem ent 
H is M a je s ty ’s G overn m en t has to  designate airports in the 
U nited  K in gdom  for (a) non-traffic stops, and (b) for traffic 
stops, i.e., em barkation  and disem barkation of passengers, 
freight and m ail. P restw ick  will be one of the airports 
designated for all such purposes. In other words, airlines 
of a n y  n atio n a lity  will be able to pick up and set down 
th eir  traffic a t  P restw ick. P ending the com pletion of 
H eath  R o w  the G overn m en t will arrange th a t  British  land- 
based a ircraft to an d  from the U n ited  States  and Canad? 
shall stop to pick up and set down a t  Prestw'ick.

Sum m arising th e  present position of British  aircraft, 
F it .  L t .  Perkin s stated  th a t  th e  p ro to typ e  of T u d o r I will 
fly  w ithin  one week. T h is  w as the particu lar m achine 
w h ich  th e y  hoped wrill fly  the A tla n tic , and it is for this 
reason th a t  on ly  a co m p arative ly  small num ber (twenty) 
of this ty p e  has been ordered. T he p ro to typ e  of T u d o r II 
is to  fly  n e x t  N ovem ber, and deliveries should start in 
J a n u a ry  n e x t  year. A  considerable order had been placed 
for this aircraft. T h e  p ro to typ e  of the V ikin g, intended for 
internal services, is exp ected  to fly  th is m onth. A  large 
order— which can be easily increased— has been placed, and 
it  is hoped th a t  deliveries of the T u d o r II will start in 
D ecem ber this year.

N o order had been placed for the Hermes, th e  p rototyp e  
of w hich is expected  to fly  this Septem ber, because th e y  
were using the Tudors.

On th e  su bject of jet propulsion, the P arliam en tary  
Secretary  said th a t  his d epartm en t is excep tion ally  inter­
ested in'- it, and he fu lly  an tic ip ated  th a t  in seven or eight 
years ' tim e th e y  wrould see some c iv il  jet-propelled a ir­
liners. A t  present, how ever, still a lo t  of w ork remains to 
be done on pressure cabins wdiich are necessary for jet- 
propelled aircraft.

NEWSPAPER SERVICE
T I V E R P O O L  D A I L Y  POST  has already turned to air trans- 

port for distribution. Each morning copies are sent to the 
Isle of Man by air and are there 011 sale by midday.

30 NATIONS AGREE

TH E interim agreement on international civil aviation came 
into force on June 6th as the 26th nation announced its 

formal acceptance.
Although under the terms of the agreement the acceptances 

of only 26 nations were required to bring the agreement into 
force, 30 acceptances have been received.

The seat of the provisional international civil aviation 
organisation will be at Montreal and its first meeting is 
expected to be held in the near future. The date has not been 
announced, but it is believed the meeting will be held before 
the international air operators’ organisation meeting oa 
October 15th.

>
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CIVIL AVIATION NEWS
N E W  YORK—LISB ON

TH E first Clipper of the Pan American direct service from 
New York to Lisbon arrived at Lisbon last week.

IN  CONFERENCE

A  D E PU T A TIO N  of the Aerodrome Owners’ Association met 
Lord Swinton to discuss the association’s recommendations 

on civil aviation, especially their part in the development of 
air transport and of private flying. t

SAFETY RECORD

K .L.M. Royal Dutch Airlines have been awarded -by the 
Inter-American Safety Council the annual Aviation Safety 

Award for 1944 for having operated without an accident or a 
fatality to passengers or crew.

EXPANSION

V A N C O U V E R  airport is to be enlarged to become a terminus 
of a Pacific service. It will serve both a service from 

Australia and a new route which the United Air Lines propose 
to start at some future date from Mexico City direct to 
Vancouver.

SHI PAIR

A  P E T IT IO N  of three Clan Line Group members— the 
Houston Line, Ltd., the British and South American 

Steam Navigation Co., and Turnbull, Martin and Co., L td .—  
to alter the objects of their companies so as to enable them 
to operate air transport and own aircraft has been approved 
by Mr. Justice Cohen.

ACCEPTED

TH E Governments of Afghanistan, Australia, Colombia and 
Peru have declared their final acceptance of the Interim 

Agreement adopted by the Civil Aviation Conference in 
Chicago.

The Mexican Government accepted the agreement and will 
put it into force provisionally until it is approved by the Senate 
of the Republic in accordance with Mexican constitutional 
procedure.

CR O YDON-STOCKHOLM

TH E British Overseas Airways Corporation service to Stock­
holm which, during the war, operated secretly from 

Leuchars, in Fifeshire, is now using Croydon as the terminal 
airport for Great Britain.

A  daily service in each direction is being operated with 
Dakota aircraft. On the outward journey the time taken is 
5 hours 30 minutes owing to prevailing tailwinds from the 
west. The inward journey takes 6 hours 15 minutes.

IN D IAN  PROGRAMME

OV E R  11,000 miles of post-war air routes are planned in 
India, according to a Government statement of policy.

The statement said that it is the Government’s intention 
“ to promote the development of air transport services, 
internal and external, by a limited number of sound and 
reliable private commercial organisations, with their own 
capital and operated under normal commercial principles.

“  In selected cases the Government will take a financial 
interest, but not a controlling interest, in companies operating 
air services and will appoint a director 011 the board.”  This 
policy, it was added, does not rule out the operation' of air 
services b y  the Central, Provincial or State Governments.

It is intended to operate daily air services on a series of, 
trunk routes radiating from Karachi and Calcutta.

SOUTH COAST PLANNING

HASTIN GS Reconstruction Committee recommended to the 
Town Council that the airfield at West St. Leonards, on 

which the Council have already spent ^51,000, should be aban­
doned because it is too small for modern needs.

The committee point out that it is now necessary for the 
smallest type of airfield to have a main runway of not less 
than 1,920 yards long and 150 yards wide. This is nearly 
double the size of the airfield at West St. Leonards, and the 
minimum may be raised.

As air transport seems likely to become at last a regional

concern, the committee states that any further expenditure will 
be so heavy that it should not be borne by a local council. The 
practical course, they say, is to act in conjunction with one or 
more neighbouring towns, but they add a proviso that a new 
airfield should be within ten minutes of Hastings.

AIRPORT W ANTED

FO LLO W IN G  oil the report that Southern Rhodesia was 
asking consideration of Bulawayo or Gwelo as an inter­

national air traffic stopping place, it is now said that experts 
cannot visualise a suitable existing aerodrome in Southern 
Rhodesia.

Operators agreed that an airport was needed near Salisbury 
because it was 011 the direct route and fitted in with operational 
needs as to fuelling, loads, flying distance and passenger traffic.

FUTURE TYPES
TH'OUR types of aircraft are likely to be in use five years after 

the war, according to D. R. Parvin, of the United Airlines.
A 70-ton four-engined low-wing monoplane equipped with a 

supercharged cabin accommodating 100 passenger for long- 
range de luxe services. For schedules with frequent stops, a 
four-engined low-wing, 35-ton type is envisaged, also equipped 
with a supercharged cabin to carry 75 passengers over moderate 
range. For the initial period of development of freight trans­
portation A'Ir. Parvin predicts a mixed type which he calls a 
“ variab le”  carrier either for passengers or freight or both. 
The change-over would be effected by quickly adjustable bulk­
head separating passengers from cargo. This type would be a 
twin-engine high-wing monoplane of about 20 ton carrying a 
maximum of 52 passengers or 14,000 lb. of freight at a cruising 
speed of about 212 m.p.h.

Finally, with the increase in freight carriage a specially 
designed freighter is foreshadowed. This type would be a 
high-wing monoplane of about 15 ton carrying over 5 ton of 
freight at 210 m.p.h. cruising speed.

TAX ATIO N  PROBLEMS

THE Civil Aeronautics Board, in a report to Congress, has 
urged Congressional action to safeguard the development 

of the air commerce of the United States against the economic 
barriers of multiple and other burdensome taxation b}̂  States 
and their political subdivisions.

Congressional action had followed the recent decision of the 
Supreme Court in the North-west Airlines Case, in which con­
curring justices had suggested that the problems of multiple 
taxation should receive the attention of the Congress. In that 
case Minnesota had taxed the entire aircraft fleet of North­
west Airlines to its full value notwithstanding the fact that six 
of the seven other States through which the airline operatec 
had each also taxed a portion of the same fleet.

To avoid multiple taxation of air carriers, the Board recom­
mends a federal statute to accomplish an equitable apportion­
ment of taxable property among the States through which the 
airline’s operations are conducted. The statute would prescribe 
certain methods under which this taxable property would be 
allocated. Because there may be need for some flexibility in 
the application of the statute, the Board recommend that the 
federal statute may provide for an existing federal agency to 
interpret and administer the formula, working with an advisory 
committee of tax experts nominated by the States.

The Board was critical of the taxation by some .States of 
aviation fuel used in inter-State commerce, stating that such 
taxation threatens to impede the development of air trans­
portation .

It recommended that Congress “ direct the Treasury Depart­
ment to make a study, in the light of the overall fiscal interests 
involved, of the merits of such proposals as that for the ex­
clusive taxation of aviation fuel by the Federal Government and 
the ultimate exclusive taxation of motor fuel by the States, 
and of proposals for the sharing of tax revenues between the 
Federal Government and the States.”

The report also condemns the multiple taxation of flight per­
sonnel under State income-tax laws, and urges that the plight 
of all multi-State workers be remedied by co-operative State 
action, if necessary, under federal leadership. It also recom­
mends that airmen operating or taking part in the operation of 
aircraft engaged in inter-State or foreign air commerce not be 
required to obtain a State licence or pay State licence or regis­
tration fees.
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Co r r e s p o n d e n c e
The Editor does not hold himself responsible for the views expressed by correspondents. The names and addresses of the writers,

not necessarily for publication, must in all cases accompany letters.

PASSENGER COMFORT
High Wings Provide Better View

DO the designers of our new transport aircraft reniember the 
scramble lor corner seats 011 main-line railway expresses ?

In my opinion, as a layman, passenger comfort does not seem 
to be receiving the attention it should, from the designer. I 
note, out here, the visibility from the fuselage of a D akota—  
the commonest type used in Ita ly— and the Commando. Both- 
are poor. The Skym aster is little better, the Y ork good.

Then 1 note with regret that the de Havilland Dove, the 
Avro Tudor, and the Bristol Brabazon are all of low-wing con­
struction. Passenger visibility is likely to be poor with these 
types, too, unless "observation lounges”  are envisaged. (Igor 
Sikorsky had observation balconies on his four-engine transports 
in 1913 !) Was there anything wrong with the Flamingo ?

W hat will be duller than a several hours’ semi-blind flight ? 
As a potential customer, designers, please seriously consider 
high-wing types and let us have a "ro o m  with a v iew .”  We 
are going to pay our pennies, remember. So we shall, where 
possible, take our choice. F. F. B R U N D L E  (C.M .F.).

GRADING THE AMATEUR
“  Control ”  Would Give Greater Freedom to All

IT  does not seem to me that Mr. Dickinson, judging from his 
remarks in Flight, May 24th, can have studied m y tentative 

suggestions very carefully, or that he can have had much prac­
tical experience of club operation in pre-war years.

The "re g u la tio n s”  outlined in the article are surely those 
which were always unofficially in force for hirers of aircraft. 
Pupils were and will certainly be "  allowed to fly club aircraft 
without any licence” — how otherwise can they put in their 
necessary time ?— but cross-country -flying by inexperienced 
licencees was normally carried out only under instructional 
supervision. Such cross-countries were of a very local type 
and were discouraged when the weather was an yth in g, but 
perfectisimply because the instructor could not reasonably trust, 
say, a 30-hour soloist— whether he had a licence or not.

W ith my system of grading, such primary licencees could 
be allowed much greater freedom of movement, since the in­
structor would know that his pupil's later travels would be 
autom atically supervised; the instructor’s responsibilities 
would cease after he had seen th at the weather and other con­
ditions were suitable- for the first " l e g . ”  There would be 
none of this "co m e  straight back and don’ t leave later than 
four o’clock and don't forget to have the tank topped u p ” 
business which made all our early air .travels such tedious 
exercises. W ith flying by all pilots having less than a set 
standard of experience under friendly but firm control, the in­
surance companies will certainly not need to restrict the actions 
of the unknown club pilots as they were forced so to do, however 
indirectly, in the free-for-all days.

In fact, everything appears to point to the likelihood that 
proper control would, paradoxically, give far greater flying 
freedom to the inexperienced pilot, while leaving the experi­
enced people in the samie position as before.

" IN D IC A T O R .”

IN SPITE OF DIFFICULTIES 
Highland Airways Put Safety First

AN article appearing in Flight, May 10th, headed " I n  Spite 
of Difficulties,”  has been brought tQ m y notice. The 

statement made at the bottom of the second column, in which 
it is asserted that the Sumburgh Land Company in 1936 gave 
up the golf course to be formed into a landing ground, the use 
of which was granted to two companies, is incorrect. The 
pioneer work of the Orkney and Shetland routes was carried 
out by myself two years before Allied Airw ays came *on the 
scene, and the lease for Sumburgh Aerodrome was negotiated 
and made out in the name of Highland Airways, Ltd. The 
agreement stipulated that Highland Airways were to have the 
sole use of the airfield. A t that time the A ir M inistry would 
not agree to instal radio stations on airfields unless they were 
made available for public use, but 011 my advice in the interest 
of safety, Highland Airw ays applied for and had installed an 
Air Ministry radio station at Sumburgh, thus voluntarily for- 
fpifjnnr nnr T^onopoly of landing rights in Shetland. Similar

circumstances applied in the case of our airfield at Kirkw all.
This public gesture was not made by the owner o£ Dyce A ir­

port, and, as the article correctly states, Dyce was therefore 
not accorded radio safety facilities. This action debarred High­
land Airw ays using Dyce Airport, although the owner was using 
Highland Airways airfields'in  the North. Accordingly, the 
pioneers of the Aberdeen/Orkney service, Highland Airways, 
were forced to fly out of a smaller airfield made at Highland 
A irw ays’ expense, situated at Kintore, approxim ately 12 miles 
from the centre of Aberdeen.

Other companies operating, from the South also were penal­
ised, because it was found impossible to operate with the neces­
sary regularity and safety without the assistance of a radio 
station at Dyce Airport. The competition referred to in the 
article was self-made during 1935 b y  Allied. Airw ays deciding to 
operate in competition on a route which Highland Airways and 
myself had found, surveyed and started during the years 
1932/3 3 /3 4 -

The point about Allied Airways not being allowed goodwill 
.is irrelevant, as the W hite Paper specifically provides that no 
former operator is to receive goodwill in respect of past pioneer­
ing endeavours.

Under the circumstances, it- is therefore difficult to under­
stand what goodwill is sought, more especially as Allied Airways 
has been invited to participate in the set-up for post-war civil 
routes in Scotland. E . E. FRESSO N

(Director, Scottish Airways, L td .).

A IR S C R E W  Q U IZ  

A Practical Demonstration

W ITH  reference to F it. Sgt. Skinner’s problem (Flight, 
May 19th) regarding " w h a t  happens to airscrews when 

they part company with the engine in flight,”  may I give him 
m y first-hand information.

This actually happened to me when flying with the R .A .F ., 
and the starboard inner airscrew was the offender. The air­
screw took the reduction gear and casing with it, and flew on 
straight past the aircraft, being freed of its load and dropped 
as its revolutions decreased.

The airscrew most certainly did not swing inboard as the 
fuselage was not touched. May I add m y opinion, beyond 
doubt that, due to centrifugal force being equal at all points 
around the axis, the airscrew will not swing in any direction, 
but naturally screw itself forward until the rotating force 
imparted by the engine is lost. D E N IS G. COOK

(ex-R .A .F . Flight Engineer).

DESIGNERS SHOULD FLY 
Especially in Their Own Creations

W ITH  reference to "  Test P ilo t’s ”  letter in Flight, May 3rd, 
I wish to express m y wholehearted agreement with his 

contention that design personnel should fly as much as 
possible, especially in aircraft of their own design. Most of 
m y younger colleagues share this view, x From the lowly 
eminence of a design assistant it can frequently be seen that 
mistakes are being made, both in project and detail stages of 
design, which would not occur if the personnel concerned were 
kept in touch with the user’ s point of view by frequent flights 
and personal contact with maintenance crews.

"  Indicator's ”  article, "  Getting over the hum p,”  in' the 
same issue, attacks this problem, suggesting that, in general, 
designers cannot be expected to pilot present-day designs, 
whereas test pilots should be able to acquire enough of the 
designer’s knowledge to bridge the gap from their “side. The 
test pilot is often far too vague from the theory point of view 
to be of much help to the designer in a difficulty, and he cannot 
have appreciable power in design until his theoretical know­
ledge is much improved.

A  great step forward is now being made in this direction, 
but it is obvious that designers can and must familiarise them­
selves with the flying side of the game. It  is too much to 
expect to-day of any but a superman that one individual he 
fu lly  trained and experienced in both the design and the flying 
sides; life is too short. This was possible only in the early 
days, when things were much simpler. Incidentally, I must 
differ from "  Indicator ”  in pointing out that, with existing
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test pilots, the definite information 111 cine lorm available Irom 
an autom atic observer is of great help to the designer in supple­
menting and checking the p ilot’s impressions.

The> lying-designer suggestion brings up a fundamental weak­
ness in ou»r design organisation which calls, I think, for bold 
action on a long-term policy basis. The weakness consists of 
ignorance of— and to some extent, indifference to— the practical 
aspects of design from both production and flying points of 
view, and is due in large measure to the increasing hiatus 
between the slide rule and drawing board on the one hand 
and the workbench and cockpit on the other. The result is 
a lack of incentive, imagination and practical gumption on the 
part of the m ajority of the design stuff, both high and low.

There is a general tendency to-day towards over-specialisa- 
tion; personnel are divided up into w atertight compartments 
and are not encouraged to co-operate fully with individuals in 
other departments* A  greater degree of interlocking of func­
tions and better all-round knowledge and experience are 
required if serious .design mistakes and weaknesses due to lack 
of co-operation are to be avoided.

The cure, which should have excellent results in the long 
run, would appear to consist of organising for a minimum 
of so many weeks in shops and ground crew, and so many 
hours oi flying per year for each individual playing any direct 
part in design, either basic or detail. A  certain nucleus of 
design staff, including project engineers, aerodynamics, engine 
and airframe technicians and senior draughtsmen should cer- 
ainly be assisted to qualify for “  A  ”  licences, and later this 

should become a necessary qualification for major design posts 
throughout our industry. : ‘

During the war we have had to ad^opt a short-sighted policy 
of rushing out designs— on the principle that anything is better 
than’ nothing— and design refinements and efficiency have to 
a considerable extent gone by the board under the pressure 
of extreme urgency and shortage of technicians. The same 
can also be said of the organisation of design work. W e must 
drop our bad habits now, however, as performance and imme­
diate production are no longer the sole criteria. An overall 
reduction in man-hours for design, production and main­
tenance, and concentration on development of excellent flying 
properties, are now called for if we are going to hold our own 
against hot competition from abroad.

We are in for the fight of our life in aircralt design, ana we 
cannot afford any inefficiencies. Thank heavens for the new 
competition— let’s roll up our sleeves and best it !

y “  ST R A IN IN G  ST R E SSM A N .”

DANGERS IN TURNING  
ojnly Elevators Affect Wing-loading

IN his letter to the Editor (May 24th issue), Mr. H. W . Jones 
sounds plausible enough, but I feel he is not com pletely 

logical. He agrees that in a steep turn the increase in wing- 
loading is -governed , by acceleration in the pitching plane. 
He then says that force must be applied to cause such accelera­
tion, and that ‘ ‘ such force could only be supplied by the lift 
of the wings in a . . . degree proportional to the b an k,”  thus 
proving ' (lie says). that acceleration in the pitching plane is 
governed by the angle of bank.

How easy it is to disprove this statem ent! A  loop, a zoom

or a pull-out from a dive all entail an acceleration 111 the 
pitching plane, and the force which causes the acceleration is 
applied by the pilot via the elevator control, causing a change 
in the aircraft’s angle of attack. B y  strong enough back­
pressure on the stick, the wing-loading can be increased to such 
a value that either the pilot blacks out, a high-speed stall 
occurs, or the aircraft bursts apart in the man’ s face. Take 
your choice, b.ut notice that no bank need be used whatsoever.

Perhaps Mr. Jones is still unconvinced, as the above example 
is divorced from banking ? If so we can bank during any of 
these manoeuvres through 70 or 80 or 90 or 120 or 170 degrees, 
without affecting the issue in the slightest. The acceleration 
in pitch is still caused by pulling back 011 the stick, and can 
be stopped in any attitude of bank by easing the stick back 
to neutral again.

To give another example, an axial roll is made by banking 
only, preventing any tendency to turn by appropriate use of 
elevator and rudder. There is no acceleration in the pitching 
plane (or not much— depending on how ham-fisted we are). 
The wing-loading only varies to the extent of acting in an 
unusual direction during the inverted part of the roll, when 
the dried mud on the cockpit floor falls up into our face, 
making us glad we are wearing our goggles.

For a third example let us try  a steep turn using bank only. 
W e are flying, say, at 200 m .p.h., a t 10,000 feet. Holding 
the rudder quite still, we gently apply 70 degrees of' bank, 
taking Care not to allow the stick to move either back or for­
ward. Almost at once - the nose begins to drop, owing largely 
to weather-cock effect. Then begins a slowish turn, the 
weather-cock effect yawing the nose until it is finally pointing 
vertically downwards. A t about this time we take a glance 
at the artificial horizon, the little aircraft on which is probably 
standing shyly on its head in the corner. The “ angle of 
b a n k "  can still, of course, be judged (if we are interested) 
by a convenient road straight ahead, as we dive vertically 
toward it. ■ As from now on no further sideslip occurs, yawing 
ceases and the aircraft goes straight down. The wing-loading 
is quite normal, there being no acceleration in pitch. The 
pointer on the A .S .I. is very likely starting on its second trip 
round the clock, so we ease back the stick and pull out. 
This action, of course, introduces acceleration in the pitching 
plane for the first time since beginning the turn, and has 
nothing to do with angle of bank.

Norm ally, of course, the stick is eased back as the turn 
begins, first to prevent the nose from dropping, and secondly 
to make the aircraft turn. If the stick be eased forward to 
neutral again, the turn stops imm ediately and becomes a side­
slip instead. v Mr. Jones remarks that 70 degrees bank is nearly 
the useful lim it for a level turn, and I agree* Nevertheless, 
the tightness of a turn at 70 degrees bank can be varied con­
siderably, up to the pilot’ s black-out point, so why bank any 
steeper for a tight .turn? And as the tightness affects the 
increase in wing-loading, and is controlled by the elevator, how 
can the angle of bank be said to govern the wing-loading? In 
high-speed diving or climbing turns, of course, it is quite usual 
to bank past the vertical, but no m atter what the angle of 
bank, the wing-loading does not increase appreciably unless the 
stick is pulled back.

Mr. Jones misrepresents m y contentions twice in his final 
paragraph, so I would merely suggest that he re-reads my first 
letter. R . H. H E N D ER SO N .

BOOK REVIEWS
The Modern Gas Turbine. By R. Tom Sawyer. Prentice- 

11all Inc., 70, Fifth- Avenue, New York, U.S.A.

THE enormous amount of publicity accorded in recent years 
to the jet-propelled aircraft has tended to overshadow the 

actual and potential development of the gas turbine for other 
applications. This book will serve as a useful corrective. It 
shows the importance attached in the U .S .A . to the gas turbine 
as a source of power for various industries and a propulsion 
unit for locomotives and ships as well as aircraft. Special 
sections are devoted to all these aspects.

The author, who is the chairman of the American Society of 
Mechanical Engineers’ Co-ordinating Committee on Gas T ur­
bines, gives a comprehensive history of gas turbines from the 
earliest attem pt to current productions and projects. Consider­
able space is devoted to exhaust gas-driven turbo-superchargers 
for petrol aircraft engines and diesel engines. The possibility 
of employing a diesel engine, of either conventional or free- 
piston type, as a gas generator for a turbine is also discussed.

The text is supplemented by useful formulae, calculations, 
graphs and illustrations, and numerous references to other 
sources of information are quoted.

r Red Air Ace.”  By Guards Colonel Alexander Pokryshkin of 
the Red Air Force. Published by Soviet War News, 
630, Grand Buildings, Trafalgar Square, London~ W .C .2. 
is. net.

/ ^ O b . P O K R Y S H K IN  is the leading air ace of the Soviet 
Union. He has written a book about the work of a lighter 

squadron in the late war with Germany, much on the lines of 
m any books written by Allied fighter pilots about the war of 
1914-18. The impression he gives is that when Russia was 
first invaded her fighter squadrons were inadequately traine* 
in their special business. They gradually learnt how to figh 
by figh tin g; and as the older hands became adepts they trained 
the new pilots very carefully. The author speaks with the 
highest praise of the, aircraft turned out by Russian designers.
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Service  A v ia tio n
Royal A ir Force and Fleet Air Arm  News and Announcements

A Skymaster negotiates the flooded perimeter track on an Azores airfield used by aircraft of Coastal Command.

Appointments
rp H E  A ir M inistry announces the following 
X  appo in tm en ts :—

A ir Vice-Marshal Sir B rian Edm und B a k e r , 
K.B.E., C.B., D.S.O., M.C., A.F.C., to be Senior 
A ir Staff Officer, H.Q., Middle .East.

Air Vice-Marshal H ugh Sydney P o rter W a l m s - 
l e y , C.B., C.B.E., M.C., D.F.C., to be A ir Officer 
Commanding a 'G roup , Bomber Command.

Air Vice-Marshal John  Rene W h i t l e Y, D.S.O.. 
A.F.C.,. to  be A ir Officer Commanding a Group 
Bomber Command.

Air Commodore Henry Norman T h o r n t o n  
M.B.E., to  be Air Officer Commanding a Group 
Air Command, South E ast Asia, with the acting 
rank of A ir Vice-Marshal.

Brigadier H. G. W i l l m o t t , C.B.E., S.A.A.F. 
to be A ir Officer Commanding, A.H.Q., East

ricct
A ir Vice-Marshal Sir Brian B a k e r  has been 

Air Officer Commanding A.H.Q., E ast Africa, 
since the  end of last year. He was previously 
A.O.C. a Group in  Coastal Command after being 
A.O.C., R .A .F., Iceland. •

He was commissioned in th e  15th (Service} 
B attalion Rifle Brigade a t  the  beginning of 1915 
and transferred to  th e  Royal Flying Corps, serving 
with various squadrons in  France.

In  1924 he commanded a  flight a t  Aden and 
on his re tu rn  commanded the Experim ental Sec­
tion of the Royal A ircraft establishm ent in  Mar.ch, 
1926. In  1934 he served successively in H.M. 
A ircraft Carriers, Eagle and Courageous, in the 
la tte r  as Senior A ir Force Officer.

A ir Vice-Marshal W a l m s l e y  has been Senior 
A ir Staff Officer a t H.Q., Bomber Com m and,. since
1944, prior to which he was A.O.C. of a  Bomber 
Group. He was commissioned in  th e  Loyal N orth 
Lancashire Regim ent and transferred to the  Royal 
Flying Corps in  1917.

A fter the  last war he took a course a t  the 
School of Navigation and Bomb Dropping, la te r 
being posted to  Iraq . After serving as flying in ­
structor and ad ju tan t a t  No. 603 A .A .F. Squad-' 
ron he took a refresher course a t  th e  C.F.S. in 
1933 and la ter went to Aden in  command of a 
squadron. D uring most of th is  war he has served 
w ith Bomber Command.

A ir Vice-Marshal W h i t l e y  has been Air Officer 
Commanding a Bomber Group since February,
1945. Previous to  th a t  appointm ent he was a 
base commander in the  same group. Before then 
he commanded a num ber of R .A .F. stations, and 
in 1940 was on Operations Room duty a t Head­
quarters, Bomber Command,

A ir Vice-Marshal W hitley was awarded the 
A.F.C. in 1937, and the D.S.O. in 1943.

A ir Vice-Marshal H. N. T h o r n t o n  has been 
commander a t  a "Bomber Command Base and also 
a t H.Q.' of the . Command.

Jo ining the  9th N orthum berland Fusiliers at 
th e  outbreak oi th e  last •war as a private, he 
was commissioned in the Royal F lying Corps in 
October, 1917. Between 1928 and 1931 he was 
ad ju tan t and  flyriig in struc to r to  th e  No. 601 
City of London A.A.F. Squadron, and in 1932 
served in the Chief of A ir Staff’s D epartm ent a t 
the  A ir M inistry, becoming P.A . to the C.A.S. 
In  1935 he was on special duties as A ir A ttache 
a t Brussels, la te r occupying the same post a t S tock­
holm a n d  W ashington in  1940 and 1941 respec­
tively. In  1944 he went to II.Q. Bomber Com­
mand.

Brigadier H . G. W i l l m o t t , of the Soufh Afri­

can A ir Force, was deputy to  the  Director-General 
of the S.A .A .F. from th e  end of 1942, and came 
Hxj B rita in  in  th e  following year where he served 
with R .A .F . Coastal Command. H e had previously 
been Senior A ir Officer to  th e  G.O.C. Coastal 
Defences in  South A frica of the combined 
S.A.A.F. and R .A .F . Staff.

He was awarded th e  C.B.E. in  recognition of 
his work in  N orth  Africa, where he was in  com­
mand of a  L ight Bomber W ing of th e  S.A.A.F. 
from th e  m iddle of 1941 to the end of 1942.

Awards
TH E KING has been graciously pleased to 

approve the following aw ards in  recognition 
of gallan try  and devotion to duty in  the  execution 
of air operations : — .

Distinguished Service Order 
Act. Group Capt. K. J . S o m e r v i l l e , D.F.C., 

A .F.C., R .A .F ., No. 105 Sqn.—Group Capt. 
Somerville has a long and distinguished record of 
operational flying, having com pleted more th a n  
100 sorties, m ost of them  against well-define<3 ta r ­
gets,. H e has displayed a h igh degree of skill 
th roughout and his exam ple of coolness and

Air Vice-Marshal J. R. Whitley, 
D.S.O., A.F.C., now appointed to com­
mand a Group in Bomber Command.

courage in the  face of the fiercest enemy fire has 
inspired all w ith whom he has flown. H is sterling 
qualities have been reflected in  the  efficiency and 
fine fighting sp irit of the squadron he commands.

Sqn. Ldr. J .  V. W a t t s , D.F.C., R.C.A .F., No. 
105 Sqn.—This officer has completed more th a n  
100 sorties. H e has a t  all tim es displayed, the  
g reatest keenness and devotion to duty  and his 
exam ple has im pressed all. Sqn. Ldr. W atts is a 
navigator of high m erit and  th e  successes obtained 
on the  m any sorties in which he has taken  p a r t 
are a fine tr ib u te  to his ou tstand ing  skill. This 
officer has proved of th e  g reatest .value to  the  
squadron.

A ct. Sqi>. Ldr. H. A l m o n d , D.F.C., R .A .F.V .R., 
No. 105 Sqn.—This officer’s operational record is 
m ost impressive. Since being awarded the  Dis­
tinguished  F lying Cross he has completed a  large 
num ber of sorties. On one occasion, w hilst over 
Cologne, his a irc raft was severely dam aged when 
h it by an ti-a irc ra ft fire. .N evertheless, Sqn. Ldr. 
A lmond flew back to an  airfield in  th is  country. 
W hen coming in  to land the  s tarboard  engine failed. 
The hydraulic system had sustained damage and 
the  undercarriage would not lower beyond th e  half­
way down position. Despite these hazards, and 
w ithout the  assistance of the flaps- Sqn. Ldr. 
Almond effected a successful crash-landing. This 
officer has invariably displayed skill, courage and 
coolness of a high order.

A ct. Sqn. Ldr. G. B a x t e r , D.F.C., R .A .F.V .R ., 
No. 83 Sqn.—This officer has partic ipa ted  in 
num erous sorties since being awarded the  D istin­
guished F lying Cross. He has shown th e  highest 
s tan d ard  of navigational ability, coupled with 
great courage and resolution. His faultless work, 
often in  th e  face of fierce opposition, has played 
an im portan t p a r t in the successes obtained. Sqn. 
Ldr. B ax ter has rendered m uch loyal and devoted 
service.

A ct. Sqn.. Ldr. W. A. G . G a l l i e n n e , D.F.C., 
R .A .F.V .R ., No. 139 Sqn.—This officer has p a rti­
cipated  in more th a n  80 sorties du ring  which 
a ttacks have been made on a wide range of enemy 
targe ts H e is a navigator of high m erit, whose 
exceptional skill, g reat courage and devotion to 
duty have set a splendid example to all. In. spite 
of more th a n  one try ing experience, Sqn. Ldr. 
G allienne has shown the  g reatest keenness and  has 
taken every opportunity  to operate against th e  
enemy. H is efforts have been u n tirin g  and he 
has con tribu ted  much to the  success of the 
squadron.

Bar to Distinguished Flying Cross
Fit. Lt. R. E. S c h o l e s , D.F.C., R .A.F.V .R,, 

No. 692 Sqn.—Since the award of the Distinguished 
Flying Cross, F it. L t. Scholes has participated  
in a large num ber of operational sorties, including 
16 attacks against Berlin. He has played, a large 
p a r t in th e  success of these operations by his ou t­
standing skill and navigational ability, combined 
w ith his determ ination to accurately locate and 
bomb all his targets. Both in  the air and on the 
ground F it. Lt. Scholes has always shown cool 
courage and devotion to duty of a high order.

F it. L t F . G. D. S m i t h , D.F.C., R.A.F.V .R., 
No. 101 Sqn.—Since the award of the D istin­
guished Flying Cross, F it. L t. Sm ith has partic i­
pated in fu rther operations against many varied 
targets. By his excellent skill, undaunted  courage 
and resourcefulness he has rendered valuable 
assistance to his captain, frequently in the face 
>f intense enemy opposition. As Signals Leader 
Pit. Lt. Sm ith has shown outstanding leadership 
and th e  utm ost determ ination to ensure the  suc­
cesses of the missions he has led.
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Fit. L t R. A. S t b a c h a n , D.F.C., R .A.F.V .R., 
No. 10£ Sqn.—Throughout his long operational 
career 'It. L t. S trachan has consistently m ain­
tained a ve.ry high standard of navigational skill, 
courage and devotion to duty. H is ability  to con­
centrate on the task in hand under the most 
adverse circumstances has largely contributed to 
th e  successful completion of many missions. 
Since the award of the Distinguished Flying Cross 
t{^is officer has participated  in many fu rther 
operational sorties including attacks against Duis­
burg, Bonn and Coblenz.

F it. L t. F. W r i g h t , D.F.C., R .A .F., No. 15 
Sqn.—As wireless operator F it. Lt. W right has 
shown great skill and enthusiasm  and his work 
as squadron signals leader has been of the  highest 
order. Since the award of the Distinguished F ly ­
ing Cross he has completed many fu rther sorties 
against a variety of im portan t targets. A t all 
times he has operated with noteworthy courage 
and devotion to duty.

Act. F it. L t. C. F. B o n d , D.F.C., R .A .F.V .R ., 
No. 109 Sqn.—Since the  award of the D istin­
guished Flying Cross th is officer has continued 
to operate w ith skill and devotion to duty, par­
tic ipating  in attacks against strongly defended 
industrial and tactical targets.

Act. F it. Lt. G. H a l l , D.F.C., R .A .F.V .R ., No. 
582 Sqn.—As captain of aircraft, th is  officer has 
achieved a  high standard of accuracy frequently 
in the face of b itte r  opposition. Since the award of 
the Distinguished Flying Cross, he has continued to 
operate w ith great enthusiasm  and has successfully 
attacked a wide range of strongly defended targets. 
His keenness and outstanding courage have been 
an a^set to his squadron.

Act. F it. Lt. N. H. K i r b y , D.F.C., R.A.F., No. 
105 Sqn.—Since the award of the Distinguished 
Flying Cross, F it. Lt. Kirby has continued to dis 
play outstanding  qualitities of courage, relia­
bility and devotion to duty. He has operated 
against targets demanding the  greatest skill and 
determ ination, and has contributed greatly to the 
excellent results achieved.

Act. F it. L t. K. L. T r e n t , D.F.C., R .A .F.V .R., 
No. 625 Sqn.—Since the  award of the Distinguished 
Flying Cross this officer has taken p a rt in attacks 
against many well defended and im portan t targets 
in Germany. Several of these missions were com­
pleted in the face of intense an ti-aircraft file 
and fighter opposition and in adverse weather.

D istinguished F l y i n g  Cross
F /O . R. B l a c k , R.A .F.V .R ., No. 35. Sqn.
F /O . R. J . ’ B r o m l e y , R .A .F.V .R ., No. 424 

(R.C.A.F.) Sqn.
F /O . A. J .  *Br o w n , R .A .F.V .R ., No. 578 Sqn. 
F /O . R. W. B r u t o n , R.A  F.V .R ., No 102 Sqn. 
F /O . E. J .  B u m f o r d , R.A.F.V .R ., No. 106 Sqn. 
F /O . L. B .  C a m e r o n , R.A .F.V .R ., No. 550 Sqn. 
F /O . T. B . C a r p e n t e r , R.A .F.V .R ., No. 514 Sqn. 
F /O . K. C a r r , R.A .F.V .R ,, No. 76 Sqn.
F /O . E G. C o o k , R.A .F.V .R ., No. 57 Sqn.
F /O . J .  E. G r o s s f i e l d , R.A .F.V .R ., No. 625 Sqn. 
F /O . D . J . D a v i e S, R.A .F.V .R ., No 460 

(R.A.A.F.) Sqn.
F /O . R. J .  D a y , R.A.F.V .R ., No. 138 Sqn.
F /O . J .  B. D o n a l d s o n , R.A.F.V .R ., No. 101 Sqn. 
F /O . R. H. G. E a s t w i c k , R.A .F.V .R ., No. 158 

Sqn.
F /O . K. A. J . E l l i s , R.A.F.V .R ., No. 218 Sqn. 
F /O . A. J . F a r m e r , R.A.F.V .R ., No. 77 Sqn. 
F /O . E .  D. F i e l d s o n , R .A .F.V .R ,, No. 76 Sqn.

F /O . N. E. F r e e m a n , A.F.M ., R .A .F.V .R ., No 142 
Sqn.

F /O . H .  E. F r y e r , A..F.C., R .A .F.V .R ,, No. 142 
Sqn.

F /O . J . A. G a r d n e r , R.A .F.V .R ., No. 3 5  Sqn. 
F /O . R. A. G o s l i n g , R.A .F.V .R ., No. 142 Sqn. 
F /O . F . J . G o u l d i n g , R .A .F .V .R ., No. I 1? !  Sqn. 
F /O . R. H a m m e r s l e y , R.A .F.V .R ., No. 692 Sqn. 
F /O . B. E .  B. H a r r i s , R.A .F.V .R ,, No. 627 Sqn. 
F /O . A. G . T. H a r t , R.A .F.V .R ., No. 408 

(R.C.A.F.) Sqn.
F /O . W. B. H a r t n e t t , R .A F.V .R ,, No. 100 Sqn. 
F /O . T. J .  H a r v e y , R.A .F.V .R ., No. 7 Sqn. 
F /O  A. C. K e n n e t t , R.A .F.V .R ., No. 12 Sqn. 
F /O . G. K n o t t , R.A .F.V .R ., No 

166 Sqn.
F /O . W. L a m o n t , R.A .F.V .R ., No.

218 Sqn.
R .A .F.V .R .,

P /0 .  
P /O . 
V I  o .  
P/O. 
P /O . 
P /O . 
P /O . 
P /O . 
P/O. 
P/O . 
P /O . 
P /O . 
P/O. 
P/O . 
P /O . 
P /O . 
P /O . 
P /O . 
P /O . 
P /O .

F /O . R.
No. 7 

F /O .
No.

F /O .
No.

F /O .
No.

F /O .
Sqn.

F /O . J .  L. 
R .A .F.V .R .,

B .  L e i g h t o n ,
Sqn.

A. Y. L i c k l e y , R.A .F.V .R ., 
105 Sqn.
W. H .  M a s o n , R.A.F.V .R ., 
78 Sqn.
WV M c D o n a l d , R.A.F.V .R., 
35 Sqn.

C. J .  M c P h e r s o n , N o . 582

M . M c T e r n a g h a n , 
No. 582 Sqn. 

M o o r e , R.A.F.V .R .,

The Badge 
Squadron, 
Arm.
Nubes

F /O . K. A.
No. 576 Sqn.

F /O . A. J .  M o t t , R.A .F.V .R .,
No. 142 Sqn.

F /O . L. A. M o t t r a m , R.A .F.V .R .,
No. 76 Sqn.

F /O . H. T .  M u r l e y , R.A .F.V .R .,
No. 218 Sqn.

F /O . A. E. N e t t i n g , R.A.F.V .R .,
No. 101 Sqn.

F /O . A. N e w h a m , R.A .F.V .R .,
No. 102 Sqn.

F /O . K. J .  N e w m a n , R.A.F.V .R.,
No 12 Sqn.

F /O . D. J .  P a r s o n s , R.A.F.V .R.,
No. 158 Sqn.

F /O . K. P o r t e r , R.A .F.V .R ., N o.
12 Sqn.

F / O .  G. D. R a y m e n t , R . A . F . ,  No.
218 Sqn.

F /O . G. H .  R e y n o l d s , R.A.F.V .R .,
625 Sqn.

H. R i c h a r d s o n , R.A .F.V .R .,
76 Sqn.
J .  R ,  R i g b y , R .A .F.V .R ., No. 550 Sqn.
C. D. E. S e a t o n , R.A.F, No. 35 S q n .
I .  I .  S e g a l , R.A .F.V .R ., No. 218 Sqn. •
P .  J . S i n g e r , R .A .F.V .R ., Not 550 S q p .
G. L. T h o m a s , R .A .F.V .R ., No. 431 

(R.C.A.F.) Sqn.
F /O . F. A. T u c k , R.A .F.V .R ., No. 460 (R.A.A.F.) 

Sqn.
F /O . E: S. W a k e h a m , R.A.F.V .R ., No. 156 Sqn. 
F /O . S. A. W i g g i n s , R .A .F.V .R ,, No. 158 Sqn 
F /O . S. H. W h i t e , R .A .F.V .R ,, No. 578 Sqn. 
F /O . J . F . W i i o n e , R.A .F.V .R ., No 427 (R.C.A.F.) 

Sqn.
F /O . R. W . W i s h a r t , R.A .F.V .R ., No. 467 

(R.A.A.F) Sqn.
Act. F /O . J .  B a n k s , R .A .F.V .R ., No. 10 Sqn. 
Act. F /O . R. J .  H i l l s . R.A .F.V .R ., No. 115 Sqn 
Act. F /O . H . S. Y o u n g , R.A .F.V .R ., No. 186 

Sqn.

of No. 733 
Fleet Air 

“  Sursum in 
(Arise into the

Clouds). Field: White 
Upon a pellet an eagle 
volant gold, in front of 
two rays of light in 

saltire, white.

J . D. A l l e n , R . A J \ ,  N o . 102 Sqn.
L .  B e l l , R.A.F.VTR,, N o . 635 Sqn.
R. B o u n d , R .A .F., No. 578 Sqn.
K. E. I L  B r o w n , R.A .F.V .R ., No. 158 Sqn - 
G. C a n n , R .A .F .V .R ., No. 166 Sqn.
J .  M . C a t f o r d , R.A .F.V .R ., No. 635 S q n .
E. C l a r k e , R.A.F.V .R ., No. 578 S q n .
J . C l a r k e , R.A .F.V .R ., No. 626 S q n .
G. E. C o l l e y , R.A.F.V .R .. No. 51 Sqn.
J . J . C o y n e , R.A .F.V .R ,, No. 78 Sqn.
S. A. C r a g i e , R.A .F.V .R ., No. 102 Sqn.
H. W. C r o o k , R .A .F ., No. 10 Sqn.
J . C u t h i l l , R.A .F.V .R ,, No. 192 Sqn.
P. H a r v e y , R.A .F.V .R ., No. 149 S q n .
B .  G. H i l l , R .A .F.V .R ., No. 76 Sqn.
G. H o c k e n h u l l , R.A.F.V .R ., No. 142 Sqn.
F. O. H o p t o n , R .A .F .V .R ., No. 101 S q n .
S. T .  H o w a r d , R.A .F.V .R ., No. 100 Sqn. \  
E . C .  J e l l i n g s , R.A .F.V .R ., No. 578 Sqn.
A. L .  L a u n d e r ,  R.A.F., No. 83 Sqn.

P /O . W . J .  M c K n i g h t , R.A.F.V .R ., 
No. 578 Sqn.

P /O . M . M c L e o d , R.A .F.V .R ., No.
76 Sqn. "

P /O . A. M i l l a r , R.A .F., No. 76 
S q n .

P /O . L .  F. M i l l e r , R.A.F.V .R., 
No. 35 S q n .

P /O . T .  W. P i e r s o n , R.A.F.V .R., 
No. 90 S q n .

P /O . W. F. P h i l p o t , R.A.F.V .R., 
No. 186 S q n .

P /O . A. J . R i d d l e , R.A.F.V .R., 
No. 139 S q n .

P /O . T .  D. R o d g e r s , R.A.F.V .R., 
No. 550 S q n .

P/O . I .  S e w e l l , R.A.F.V .R , No. 
76 Sqn.

P /O . F. S m i t h , R.A .F.V .R ,, No. 
10 S q n .

P /O . A. S t u r r o c k ,  R.A.F.V .R., 
No. 101 Sqn.

P /O . H .  M . S w e e n e y , R.A.F.V .R ., 
No. 76 S q n ,

P/O . II. A. S y g r o v e , R.A.F.V .R,, 
No. 635 S q n .

P /O . G. R. II. T h o m a s , R.A.F., 
No. 429 (R.C.A.F.) Sqn.

P /O . G. M . T i e r n e y , R.A.F.V .R ., 
No. 76 Sqn.

P /O . J . T i n d a l e , R.A.F.V .R ., No. 
76 Sqn.

No. 
F /O .

No. 
F /O . 
F /O . 
F /O . 
F / O .  
F /O .

P /O . C. W ; T o l l , R.A .F.V .R ., No.
5 7 8  Sqn.

P /O . H . E. W . W a i n w R i g h t , 
R.A .F.V .R ., No. 5 7 8  Sqn.

P /O . R. G . W a l l , R.A.F.V .R., No.
4 2 9  (R.C.A.F.) Sqn.

P /O . A. W i l l i a m s o n , R.A.F.V .R.
No. 76  Sqn.

P /O . J .  A .  W i l l i e , R.A.F.V.R.* No. 76  Sqn. 
P /O . H. C . W o o d i n g . R.A.F.V .R., No. 6 3 5  Sqn. 
Act. Sqn. Ldr. T. 11. C h a p m a n , R.C.A.F., No. 4 2 5  

(R.C.A.F.) Sqn.
Act. Sqn. Ldr. G . E. N i c k e r s o n ,

4 3 4  Sqn.
F it. L t. C .  N. C r o w e ,

(R.C.A.F.) Sqn. - 
F it. L t. L. L. C u r r i e ,  R.C.A.F. No. 5 1 4  Sqn 
F it. L t. W .  T .  G l a s s , R.C.A.F 

(R.C.A.F.) Sqn.
FR. Lt. G. J . L.

Sqn.
E .  M a r i e r , R.C.A.F.,

Sqn. '
P o p e , R.C.A.F., No. 4 2 9  (R.C.A.F.)

R.C.A.F. 

R.C.A .F., No.

N o .

No.

No.

No.

4 0 5

4 2 9

4 2 0

4 3 4

J o n e s , R.C.A.F.,
(R C.A.F.)

F it. Lt. J .
(R.C.A.F.)

F it, Lt. C ..S 
Sqn.

F it. Lt. D. R .  R e d m o n d , R.C.A.F., No. 608 Sqn. 
F it. Lt. I. P. S t o n e i i o c k e r , R.C.A.F., No. 403 

(R.C.A.F.) Sqn.
F it. Lb. G. C. J .  \  a n n , R.C.A.F., No. 405 

(R.C.A.F.) Sqn.
Act. F it. Lt. W. B .  B r i t t o n , R.C.A.F., No. 427 

(R.C.A.F.) Sqn.
Act. F it. L t, L. F. B o y d , R.C.A .F., No. 635 Sqn. 
Act.. F it. L t. L. A. C a r l e y , R.C.A.F., No. 138 

Sqn.
Act. F it. L t .  J . W. K a i s e r , R.C.A.F-, No. 90 Sqn. 
Act F it. L t. J  P. L e y d o n , R.C.A.F., No. 35 Sqn. 
Act. F it. L t. R P. M a d d e n , R.C.A.F., No. 186 

Sqn
T h o m s o n ,

R.C.A.F., No. 

R.C.A.F., No. 

R.C.A.F., No. 419 

R.C.A.F., No. 428

. No. 101 Sqn. 
No. 429 (R.C.A F.)

Act. F it.
Sqn.

Act. F it. Lt. P .  C. T h o m p s o n ,
(R.C.A.F.) Sqn.

Act. F it. L t. W. L. T u r n b u l l ,
(R.C.A.F.) Sqn.

F /O . N. L. A u s t e n , R.C.A.F.
F /O . F. II. B i d d e l l , R.C.A.F.,

Sqn.
F /O . 1. J . B i t t n e r , R.C.A.F., No. 514 Sqn. 

Distinguished F l y i n g  Medal
Sgt. N M. P a r k , R.N.Z.A.F., No. 126 Sqn.
F it. Sgt. N. D . D i x o n , R.C.A.F., No. 433 

(R.C.A.F.) Sqn.
F it. Sgt. H .  R. D a y , R.A.A .F. No. 462 (R.A.A.F.) 

Sqn.
F it. Sgt, F. J .  W a r d , R.A.A.F., No. 467 

(R .A .A.F.) Sqn.
F it. S g t .  K .  G. C r a w f o r d . R.A.A.F., No. 149 S q n .  
S g t .  A. S l e e m a n , R.A .F.V .R ., No. 640 S q n .

REGULATING THE W EA TH E R  : The fuel control house of a “ F id o ”  fog
dispersal apparatus on an R.A.F. airfield.

JTMIE KING has been graciously pleased to ap- 
-2- prove the following awards : —

B . E . M .  (Mil.)
Cpl. E. 11 C. M e l v i l l e , R.A.F.V.R.^-Cpl. Mel- 

ville landed w ith the invasion forces on D-day 
and assisted in clearing mines and other enemy 
m unitions from sites which were urgently required 
for speciaj purposes. On one occasion Cpl. Mel­
ville and his section received information th a t a 
mine had exploded and had caused casualties. 
They proceeded to the scene and cleared a lane 
of mines, recovering four dead persons and 
rescuing a young boy who was seriously injured. 
In  September, 1944, whilst working on mine clear-



J u n e - 14TH, 1945 P L I G H T 6 5 1

NILE SQUADRON : A  yacht club has been, formed for the benefit of officers 
and other ranks on leave in Cairo. W/O. C. E. Challinor, R .A.F. (right) is vice­

commodore and secretary of the the club.

ance of an area required for use as a glider 
strip, an- “ S ” mine exploded w ithin ten. yards 
of Cpl. Melville, causing five casualties, of which, 
one was fata l. A lthough he had ,a  narrow 
escape and suffered from shock, Cpl. Melville was 
ready, when' called upon, to continue his hazardous 
duties. D uring a period of six weeks when an 
airfield was being cleared of mines, he set. an 
example to all ranks by th e  speed and efficiency 
with which he' located and neutralised all types 
of enemy mines-. Leading a section of th ree men, 
he cleared 2,062 anti-personnel Schu-mines, apart 
from many other mines of different types. On 
one day his section recovered and rendered safe as 
many as 336 Schu-mines. The rapid  completion 
of the  work was m aterially helped by his skill, 
leadership and determ ination. Cpl. Melville is an 
exceptionally courageous and • determ ined worker 
and is completely unpertu rbed  by any of the 
disturbing circumstances which frequently arise 
in the Course of his hazardous work.

Cpl. W. H. Mo r r is? R .A .F. V.R., and Cpl. 
W. K. R e id , R .A .F .—For a-period  of six weeks 
in 1944, Cpls. Reid and Morris were engaged with 
a section in breaching minefields in  order to  locate 
the patterns of the  mine belts and to  assist in 
i he general mine clearance. In  spite of the  worst 
.onditions of weather they continued th e  work 
until all mine patterns had been discovered and 
general clearance could commence. The section 
detected and neutralised over 400 anti-personnel 
‘ S ” mines alone, many of these being hidden 

in inaccessible and unexpected positions. Many 
“ S ” mines were buried in m arshy ground, under 
water, necessitating feeling for. and neutralising 
the igniters w ith hands numbed by the cold. Cpls. 
Reid and Morris worked together as a team, the 
former detecting and the  la tte r neutralising mines.. 
Each lias shown the  greatest confidence in the 
ability of the other and th e ir work contributed 
largely to  the successful disposal of 'm any  a n ti­
tank mines. They both showed exceptional skill, 
courage and leadership in dangerous circumstances.

Cpl. G. II. R o s e ,  R .A .F .—In  September, 1944, 
Cpl. Rose and others were engaged on mine clear­
ance in a carnfield adjacent to a glider strip  a t 
Ousterham . W hen an “ S ” , m ine exploded, caus­
ing five casualties, including the flight commander, 
Cpl. Rose, who was about 25 yards away, rendered 
first-aid- un til the arrival of a medical officer and 
afterwards continued his work. For a period of 
six weeks he and others were detailed to  clear 
mines from an airfield. Though still affected, by 
his previous experience, Cpl. Rose did not hesitate 
to continue his hazardous duties in a courageous 
and efficient manner, thereby setting an example 
to his comrades. The section he led dealt w ith 
overx 2,000 Schu-mines, many of them  in a 
dangerous condition owing to p artia l functioning 
by cattle. Cpl. Rose also dealt w ith stock-mines 
in woods and all types of mines in swampy land 
and rough country. This airm an has been en­
gaged in bomb disposal duties since M arch, 1941.

Cpl. T. C. W o o d h e a d ,  R .A .F.V .R ., No. .85 Sqn. 
—One afternoon in November, 1944, an aircraft, 
whilst attem pting  to  make a forced landing on an 
airfield, crashed and- bu rst into flames. Cpl. 
Woodhead ran  to th e  scene of the accident in 
company w ith o ther airmen. By the tim e they 
arrived one wing was burning fiercely and the fire 
was spreading to th e  cockpit and fuselage. Dis­
regarding the flames and the  am ­
m unition which had  s ta rted  to  ex­
plode, Cpl. W oodhead and his 
helpers jumped on to the  po rt wing 
and the  cockpit Perspex canopy 
and tried  to  break into th e  cock­
pit, bu t they were unable to  re­
lease the  emergency roof ex it or to 
get, a t the crew. They could see 
th a t  the  pilot was ben t over the 
control column and th a t the  navi 
gator was on th e  floor. By th is 
tim e a fire engine had arrived and 
commenced to play foam jets on 
to  th e  cockpit, bu t the h ea t had 
become so intense th a t  a ll were 
forced to retire . A few moments 
la ter the navigator’s head and 
shoulders appeared th rough  a hole 

. which had been made in the  side 
of the fuselage,. Despite th e  in ­
tense heat and danger from ex­
ploding tanks, Cpl. W oodhead im ­
m ediately dashed in to  the  flames 
and dragged the  in ju red  m an to 
safety. Cpl. W oodhead then  
a ttem pted  to  re tu rn  and search for 
the  pilot, b u t was driven back by 
the heat, which was by then  too 
g reat to allow of any fu rther res­
cue a ttem p t to be made. Cpl.
W oodhead had shown complete 
disregard of. his personal safety 
and his action in  finally rescuing 
th e , navigator from the  blazing 
wreckage was one requiring great 
courage.

Air Force Medal
F it. Sgt. T, S. G r i f f i t h s .
F it. Sgt. C. C. B r u c e ,  R.A.F.V .R .
F it. Sgt. S. J ,  B u r t o n ,  R.A .F.V .R .
F it. Sgt. E. W. F elstead , R .A .F.V .R .
F it. Sgt. C. M a r s o n ,  R.A .F.V .R .
Cpl. D. V. M o r r i s ,  R.A .F.V .R .
A ct. Cpl. E . R. P e a c o c k ,  R .A .F.V .R  
L.A /C . C. T. B a r n e s ,  R.A .F.V .R .

Roll oj Honour
Casualty Communique  514.

r r iH E  A ir M inistry regrets to announce the fol- 
A lowing casualties on various dates. The 
next of kin have been informed. Casualties “ in

action  ” are due to  flying operations against the 
enem y; “ on active serv ice” includes ground 
casualties due to enemy action, non-operational 
flying casualties, fa ta l accidents and-’ n a tu ra l 
deaths.

Of these, 202 are second entries giving la ter 
inform ation of casualties published in earlier lists.

Royal Air Force
K i l l e d  i n  A c t i o n . — Sgt. D. r .  A p lin ; Sgt. 

W. T. B anner; . F it. Sgt. V. J . W. Brookson; 
Sgt. W. B unyan; F it. Sgt. L.  H. Chell; Sgt.
C. K. Davey; Sgt. E. Dobson; Sgt. F . V. J .  Dun- 
stone; Sgt. J . G allagher; F /O . R. A .  G ibbs; 
F it .  Sgt. L. G inno; Sgt. E. W. H am ilton ; F it. 
Sgt. P. D. H ew itt; F /O . B. R. Jam es; F /O .

D. W. B. Lansdow n; Sgt. J .  M. 
Lennon; F it. L t. A. N. L. 
McQueen; F /O . VV. P. P arham ; 
Sgt. V. Pascoe; F /O . W. W.

-Russell; S-H. W. B. S c - lt ;  Sgt. 
W. H . Seabridge; F it. Sgt. E. C. 
S laughter; F /O . R. \V. Sm all­
woods; Sgt. T. C. Sm ith ; F it. Sgt. 
P. C. Williams'; F it. Sgt. J .  K. 
W ilson; W /O . R. M. Wilson.

P r e v i o u s l y  r e p o r t e d  M i s s i n g ,  
B e l i e v e d  K i l l e d  i n  A c t i o n *  
N ow  P r e s u m e d  K i l l e d  i n  
A c t i o n . — Sgt. R. G. Jam es; F /O . 
W. J . Rogers.

P r e v i o u s l y  R e p o r t e d  M i s s i n g ,  
Now P r e s u m e d  K i l l e d  i n  
A c t i o n . —Sgt. D. B alm forth; F /O .
E. Bashi; P /O . W. J . B ell;. P /O  
M*. B unnagar; Sgt. J . Burlce;. Sgt. 
J . A. Cham bers; Sort. G. N. Crib- 
b in ; Sgt. B. G. Easterlow ; Sgt. 
W. L. Evans; F it. L t. C. C. Fox,

F /O . J . G rantham ; F it.
E . H ardw ick; Sgt. A. I, 

Henderson; Sgt. L. Jakem an ; F it. 
Sgt. R . H. Jones; F it. Sgt. K. S. 
Keeping; Sgt. R. F. L eggitt; Sgt. 
T. New m an; Sqn. Ldr. R . R eavill; 
P /O . C. D. A. Short; Sgt, D. C. 
Stock; Sgt. H . T a ttle r ; Sgt.* J . 'E .  
Trollope; Sgt. R. G. T. W atson; 
Sgt. J .  A.  Williams.

W o u n d e d  o r  I n j u r e d  in  
A c t i o n . —F it. L t. R . T. H ath a­
way; P /O . L. J . M inns; F /O . 
J . P . Roberts.

M i s s i n g ,  B e l i e v e d  K i l l e d  i n  A c t i o n . — P /O . 
R. Connon.

M i s s i n g . — Sgt. J .  A sh ton ; P /O . D. B la ir; P /O . 
A. O. Blencowe; F it. Sgt. W. B ly th ; Sgt. H. Bould- 
ing; Sgt. D. G. M. B re tte l: Sgt. G. E. Brook; Sgt.
C. A. B u tler; F it. Sgt. C. B u tler; T i t .  Sgt, N. S. C 
Collev; F /O . P . Cook; F /O . H. Coulton; Sgt. 
J .  G ibb; Sgt. D. F. H ad land ; Sgt. S. R. H arris ; 
Sgt. D G. Howdle; F it. Sgt. R. M. Jen k in s ; 
F it. Lt. A. E. Johnson ; W /O . H. F . L aing; F /O . 
G. E. Locke; Sgt. A. G. R. 'M cF arlane; Sgt, J .  
M acK ie; F it. Sgt. R. N eale; F it. Lt. A. V. P ear­
son; Sgt. R.. Powell; Sgt. J .  E . R alph ; -Sgt. 
R. H. II. Side; Sqn. Ldr. L. H. Skinner; Sgt.
E. Sm ails; F it. Sgt. G. B. Thom as; F it. Sgt. 
W. J . Treadw ell; Sgt J .  C. W hyte; Sgt. R. F. 
W kistanley. -

K i l l e d  o n  A c t i v e  S e r v i c e . — F/O . B. Adams* 
W /O. A.- Folw ell; P /O . A. J .-G o ld ie ; Sgt. P. W.

H arris ; F /O . J .  C. Hobby; F it. L t. F . D. Holds 
w orth ; F it. Sgt. J .  M agill; Sgt. J . M artin ; Sgt. 
A. M ercer; F it. Sgt. F . A. C. Nesbit-Bell; W/@.
F . G. Posse; A /C .2 J .  B. R itch ie ; Sgt. K. J . 
W illiams.

W o u n d e d  o r  I n j u r e d  o n  A c t i v e  S e r v i c e . —  
F /O . B. A. Day;. L .A /C . E. W. F ish er; F it. 
Sgt. J .  L- M, H erm elin ; Cpl. R. C. Roke.

D i e d  o f  W o u n d s  o r  I n j u r i e s  R e c e i v e d  o n  
A c t i v e  S e r v i c e . — W  / O . R .  S. Braby.

D i e d  o n  A c t i v e  S e r v i c e . — L.A /C . F . P. A nder­
son; F it. Sgt. I I .  Bedford; A /C .l J . R . B urlison; 
L .A /C .- W. C halm ers; L .A /C . F. H. S. Eyans; 
A /C .l W . H. Howe; S q n . Ldr. I .  N . Locke; Cpl
E. G. R ichings; L .A /C . P. E. Scott; L.A /C . 
O. W. Swallow; A /C .l H. H. Thom pson; L.A /C . 
R. T ru d g ill; L .A /C . D. N. Turner.

Women’s Auxiliary Air Force
D i e d  o n  A c t i v e  S e r v i c e . — Cpl. E. B. T. Brack- 

stone; A /C W . M. C. W agstaff; A /CW .2 M. B. E. 
W a r d .

Royal Australian Air Force
K i l l e d  i n  A c t i o n . — F it. Sgt. R. F . Cross-; F it. 

Sgt. B. H . E llio tt; F it. Sgt. K .  J .  K ing ; F it. 
Sgt. P . L. K irkpatrick ; F it. Sgt. W. T. Paine; 
F /O . A .  N . Robinson.

P r e v i o u s l y  R e p o r t e d  M i s s i n g ,  N o w  P r e ­
s u m e d  K i l l e d  i n  A c t i o n . — P /O . H. D. Cam p­
bell; F /O . R . C. F idock; F it. Sgt. K .  F. Heidfc- 
m an ; F it. Sgt. W. R .  H u lle tt. -

M i s s i n g . — F it. Sgt. L. C. B a rre tt;  F it. Sgt.
F . J .  B ean; F it. Sgt. N. B. B ird ; F /O . G. S. 
Brown; F it. Sgt. P . J .  C arter; F /O . V. D unn; 
F it. Sgt. F . E. E y era tt; F /O . J .  M. In k s te r; P /O . 
K. O. L angham ; P /O . P. M yerson; P /O . A. H. 
Pearce; F it. Sgt. R. E. P la n te ; F /O . J. L. 
W alters; W /O . B. F . W eber; F it. Sgt. F; H. 
W ilkins; F it, Sgt. R. J .  Young.

K i l l e d  o n  A c t i v e  S e r v i c e . — F it. Sgt. G. • M. 
Dockery; F /O . J .  J .  Downing; P /O . R. A. G. 
M iller; F it. S g t ,  R. L. Pope; F it. Sgt. A. G. 
Robinson.

Royal Canadian Air Force
P r e v i o u s l y  R e p o r t e d  M i s s i n g ,  B e l i e v e d  

K i l l e d  i n  A c t i o n ,  N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n . —P /O . C. M . B eauregard; P /O . T. P. 
B ourque; F /O . C. F. Bull, D .F.C .; W /O. F . L. P. 
C ains; P / O .  R .  S. C hapm an; P / O .  H. J .  Cunning­
ham ; P /O . W. D raganiuk; F it  Sgt W. J .  F u llum ; 
F  /O. W. P . H u g li; , P / O .  G. W. M a y o r ;  F /O . W. 
M urphy; F it. L t. S. J . R .  Soper; F it. Sgt.
D. Tom lin; F /O . N . V lassie; F it. L t. J .  A .  W at­
son; F /O . D. D. W atterson ; W /O . E. V. W ebb; 
F it. Sgt. J .  W. W hite; P /O . H. C. W ilson; F /O . 
L. xf. Y e a t s .

P r e v i o u s l y  R e p o r t e d  M i s s i n g ,  N o w  P r e ­
s u m e d  K i l l e d  i n  A c t i o n . — P /O . W. R .  A dlard ; 
P /O . E. L. A lberts ; F it. L t. H. T. Amy; F/O. 
J . I .  A tk ins; Sqn. Ldr. J .  M . Bissett, D.F.M.; 
P /O . G. Boucher; P /O . E. P . B outilier; W/O,
D. S. B rillinger; P /O . L. A. B ien to n ; P/O. R. G. 
Brock; F /O . C. D Brown; W /O. G. B r y s o n ;  W/O.
F. L. B ulm an; F /O . G. C.. B u rns; F/O. D. H. 
C alder; P /O . E. R . Caldwell; P /O . K. L. Can­
nings; P / O .  J .  A. C arte r; W /O . J . N . C. R .  
Casaubon; F/O. J . A. Cole; P/O. J . J .  Cooke; 
P /O . W. W. C rum ; F /O . W. E. Cum m ings; P/O.

The Badge ot No. 731 s t̂ r 
Squadron, Fleet Air 
Arm. “ Circum Un- 
dique ” (From Every­
where Around). Field :
Blue. A seagull white 
alighting on an anchor 

fessewise gold.
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j  E. G. Desmarais; P /O . J .  P  L. VV. L. Des 
roches; F it,  Sgt, I I. Donovan; P /O . H, VV. 
Doiron; P /O . R. O. Ellsmere; F /O  T. It. Forsyth; 
P/O. L. R. Georgeson; W/'O. J .  Gilson; P /O . 
VV. H. Goodwin; P/O. G. T. Greig; P /O . J  
Grodeoki; P /O . W. C. H all;  F /O . S. A. Hawkins; 
Fit, Sgt. G. Q. H ansen; F /O . J ,  H eath ; P/X>. ' 
R E. Hendry; P /O  A. S. F. Holmes; P /O  
T. E. G. Howe; F it.  Sgt, H E. Isles; P/O. C. S 
Johnston ; P /O . J .  G Johnson; P /O . P. K alyta; 
W/O. L. T. Kennedv; Fit. L t G. W Knupn; 
F /O . P  F. Korbyl; P/O. S. Kulcski; W/O.
J. A. R. W. Lalonde; F /O . H. K. Langrish; Fit. 
Sgt O. A. Lapointe; F /O . J .  J .  H G. G. Leclaire; 
F*0. H. W. Linscott; P /O . L. T. Linton; F/O,
D. H. Loewen; W/ O.  A. J .  Long; F /O . H. M. 
Long; Sgt. E. VV. H. McCaffrey; P /O . R. J. 
McCormick; P /() .  R. V. McDongall; F /O . P. G. 
McGuire; F it ,  Lt. H. C. Mclver; P /O . R. J. 
McKay; P /O . H. F. MacKenzie; P /O  D A. G. 
McKerry; P /O  P  J . B. Madore; P /O . O. O. 
Markle; F /O . T. R. M artin ; F /O . W. H. Mat­
thews; P /O . J. M etka; F /O . H. J .  Miller; P /O .
E.- Milner; Fit. Sgt. A: F. Moore; Sgt. T. II 
Morris; F /O . F. VV. Morrison; P /O . C. B. Mur 
ray; Fit.. Lt. J ,  N. Nelson; Sgt. A. C. Neville; 
F /O . J. McV. Ogilvie; P /O . J .  Oliver; F /O . R. E. 
Padget; P /O . J .  A. Parker; F /O  VV. II. Parkin  
son; F /O . E. D. Pa tte rson ; P /O  A. G. Pearce; 
Fit. Lt. R. H. Penalagan; F /O . K. T. Penkuri; 
F it.  Lt. T. O. Pledger. D.F.C.; P /O . R. VV. P ra t t ;  
P/O. J .  L. P riam o; P /O . K. W. Priske; F it.  Sgt. 
L. K. Raymond; W/O. C. L. Reed; F /O . W. VV. 
Rehkopf; F /O . M. J .  Reid; Sgt. J .  P. F. R ichard; 
F /O - G. W. McK. R ich ter; F /O . C. F. Ridgers; 
F it.  Sgt. R. W. R itchie; P /O . S. L. Roach; P /O .
S. J .  Rogers; P /O  L. G. Rowell; W/O. J .  N. L. 
Roy; P /O  J . E :  Russell; W/O. L. G. Scott; W /O 
D. J .  Setter; F /O . R A. Shannon, D.F.M.; F /O .
T. R. Sherrill; W /O. K. F. Shoener; F /O . T. 
S iltala; P /O . C E. Simpson; F it.  Lt. W. R. Smith; 
Sgt. M. R. Smoke; F /O . II. C. Sorley; P/O. B. V. 
S tarrup ; F /O . H. B. Steeves; W /O. G. E. Steven 
son; P/O. A. H. Stockton; W/O. R. A. Stor- 
bakken; Sgt. D. G. S trachan; P /O . J .  E. S tra in : 
P/O . W. J . D. Sturmy; P/O . R. F. Svkes; P /O .
0 . M. Sylvah; F it .  Sgt. J .  A. Taylor; F /O . R  C. 
Taylor; F /O  H P. T heriau lt;  P /O . D. O 
Thomas; F it.  Sgt. H  B. Thompson; F /O . L. E. 
Thompson; P /O . F  L. Travers; P /O . S. J .  Ver­
non; W/O. D. V. Walker; Sgt. G. L. W ard; Sgt 
L. T. W arde ll; P /O . E. G. W ate rs to n ; Sgt. E. C. 
Webb; F /O . F. M. Webber; P /O  V. G. W halen; 
P /O . J . .W .  Wheeler; F /O . R. J .  White. D.F.M.; 
P /O . J .W i l s o n ;  P /O  M W iw s ia n sk i ; 'F /0 .  R. B. 
Wright; F it Sgt. C. T. Yourfg; Fit. Sgt. J ,  O 
Young; F /O . F. R. Zulauf, D.F.M

M i s s i n g — Sgt. L. J .  Collinson; F /O . T. B 
Little; F /O . H. T. McGovern; Fit. Sgt T. P 
Quinn; F it,  Sgt. R. L. Siewart; F /O  R. MaoM 
Wallis.

K i l l e d  o n  A c t i v e  S e r v i c e .—F i t ,  S g t  J  A 
Emerson;. Sgt. J .  F .  Fitzgibbon; Fit. S g t .  R. B 
Rathbone; F it.  Sgt. J. II. Reid; F it.  Sgt. H M 
MacKenzie. •

P r e v i o u s l v  R e p o r t e d  M i s s i n g , N o w  P r e  
s u m  e d  K i l l e d  o n  A c t i v e  S e r v i c e .—P / O  
L. R .  J . M e e c h

Royal New Zealand Air Force
P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  P r e  

s u m  e d  K i l l e d  i n  A c t i o n .—F i t  Sgt G. S.. H a d -  
f ie ld .

M i s s i n g . - F / O  N. A. Heffernan; W /O 
R W. G. Leslie.

South African Air Force
P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  R e  • 

p o r t e d  K i l l e d  i n  A c t i o n .—M a j o r  J .  P .  d e  V i l  
l i e r s ,  D.F C. .

M i s s i n g . - L t R. V7. Jacobs; Capt. P G .  Mac 
Giiire..

Casualty Communique No. 515
O f t h e  n a m e s  i n  t h i s  l i s t ,  2 2 2  a r e  s e c o n d  e n t r i e s  

g iv i n g  l a t e r  i n f o r m a t i o n  of c a s u a l t i e s  p u b l i s h e d  in  
e a i l i e r  l i s ts .

Royal Air Force
K i l l e d  i n  A c t i o n .—F /O .  D. T Blain; Sgt.

B. H. Chappell; Sgt. N. R. Daynes; Sgt. A  Mac
1.cod; Sgt. J .  Pu rdon ; L.A/C. V. J. Riches; 
Fit. Sgt, A. M Scott; Sgt, L. Sm ith ; F /O . C. F. 
Wellman; F it ,  Sgt. H. R. Woodward.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  
K i l l e d  i n  A c t i o n , N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n .—P /O . A  Bates; Sgt. K .  Chiles; F i t  Sgt. 
A . F. W Farley ; Sgt. A .  R. Green; P /O , M . 
Henderson; P / O .  C H. Neary; F it.  Sgt A .  W. 
O ram; P /O . VV. G. Philpot; Sgt. G. S. P r i tc h a rd ;  
F it.  Sgt. N. A .  Rawdinson; Sqn. Ldr. W G 
Shadforth, D.F.C.; Sgt. W. C. T rum an ; Sgt. A J .  
Veale, D.F.M ; F it.  Sgt. B. W. Webb.

P r e v i o u s l y  R e p o r t e d  M iss in g ,  N o w  P re- 
su m ed  K i l l e d  in  A c t i o n —Sgt. C. Adams; F /O  
J .  C. O. A llan ; F it.  Lt. R. G. Armstrong, D.F.C.; 
P /O  S. S. A tk in ; Sgt. J .  A. A tkinson; Sgt. F. C, 
B arker; Sgt. W. J .  Batchouski; Sqn. Ldr R. 
Bows* F it .  Lt. C. S. Bradford; F it.  Sgt. J .  Brown; 
Sgt, R. Brown; F /O . R. S. H. Browning; Fit, 
Sgt. A. Campbell; Sgt. D. J .  Cooper; Sgt. H, 
Crabtree; F i t  Sgt. A. C. J .  Curley; F it .  Lt. R. 
Curtis; Sgt. J .  Cutting ; F i t  Sgt. G. E. Edge­
combe; Sgt. T. E. Edwards; Sgt. D. E. Endean; 
Sgt. K. A. Essex; Sgt. F. W. G ander; F it .  Sgt. 
R. F. A Giles; Sgt. C. W. Goodwin; P /O  J .  L. 
H alpin; F /O . J .  V. Hayward; Sgt R, liepw orth ; 
P/O. K  K. H igne tt;  Sgt. A. J .  Holclom; Sgt.

J .  Horrocks; Sgt. C. McK. Hossack; Sgt. M. A. 
H utchinson; F it.  Sgt. T. Jefferson; P /O . P. John  
son; Sgt. W. H. Johnson; Sgt. J .  O. Johnston ; 
P /O . G Jones; F it./ Sgt. P. L. Jones; Sgt. 
VV. P. J .  K ing; Sgt. L. Lanaghan; F /O . F. C. 
Langridge; P /O . R. L atham ; F it.  Sgt. H. E. 
Lillicrap; P /O . C. II. Lines; Sgt. VV. A. Little- 
wood; S g t /  VV. A. Loose; F it.  Sgt. D. J .  Lowe; 
Sgt. VV. H. Lyssington, D.F.M.; Sgt. T. McCall; 
Sgt. W. E. M cllwaiue; Sgt. P. L. Mclver; Sgt.- 
A. W. M cW hirter; P /O . K. R. M ather; P /O  
A C. Middleton; F it .  Lt. J .  R .( G. Milton; F /O . 
P. R. Mitchell; P /O . F. H. R. Moody; Sgt. 11. E. 
Muffett; F /O .  J .  C. M urphy; F it.  Sgt. R. G 
Osborne; F i t  Sgt. R. Parkyn; Sgt. S. Patterson; 
F it.  Sgt. W. M. P a tte rson ; Sgt. II. F . Payne; 
F /O . R. T. Peace; F it.  Sgt. C. Philp ; Sgt. I. C. 

.P lum b; F /O  J .  B. Poad; F it.  Sgt. R. E. Porter; 
Sgt. T. J .  P ullm an; P /O . A. L. P u ttock ; P /O
G. N. Rackley; Sgt. J .  Rafferty; F /O .  J .  S. 
Ragless; F it.  Sgt. B. W. R alph ; P /O . H. Rankin, 
D.F.M.; F it.  Lt. A. M. Rhodes; Sgt. R , E. D 
Robinson; F it.  Sgt. J .  H. Robson; Sqn. Ldr. 
D. G. Ross, D.F.C.; W/O. C H  Sheridan; P /O
H. Sherlock, D.F.C.; Sgt. M. R. Singer; Sgt.
F. J .  W. Sm ith; Sgt. J .  Sm ith; F it.  »Lt. G. A. 
Spark; Sgt. VV. G. Spencer; F it.  Sgt. J .  F . S taf­
ford; F it .  Sgt. S. S u tton ; Sgt. A. Symonds; Fit. 
Lt. A. F. Taylor, D.F.C.; Sgt. D. F. Taylor; Sgt. 
W. Thompson; F it.  Sgt. J .  V aughton; P /O . R. T. 
Walsham; Sgt. A. R. W ard; Sgt. R. VV. T. Weir, 
D.F.M.; P /O . VV. P. W hite; Sgt. M. L. W orth; 
P /O . A. O. W righ t; F /O . S. F. Yardley.

W o u n d e d  o r  I n j u r e d  i n  A c t i o n .—F it.  Sgt. 
A Gregory.

D i e d  o f  W o u n d s  o r  I n j u r i e s  R e c e i v e d  i n  
A c t i o n .— Sgt. R .  E. Tootell.

M i s s i n g . B e l i e v e d  K i l l e d  i n  A c t i o n .— W / O  
J .  G. Galley, D.F.M.; Sgt. G. J .  H arr is ;  Sgt. R 
H artop; W/O. R. J .  Holman; Sqn. Ldr. R. K .  I I .  
Johnson, D.F.C.; F /O . F. A .  Mason; VV/0. R. E. 
R alph; P /O  H. Roe; Fit. Lt. G. Trail.

M i s s i n g .—F it.  Lt, R. Baker; Sgt. G. Bank's; 
F /O . IC T Bell; Sgt. D G.- B etts ; P /O . J .  C. 
B otting; Sgt. C. S. Bowers; F it.  Sgt. W. G 
Cheeseman; F it.  Sgt. J .  A. Clements; Fit. Sgt. 

*J. Coles; Sgt. E. II. Copley; F it.  Sgt. A. V. 
Crory; F /O .  B. O. Davis; F it.  Sgt. J .  F. Bormer; 
Sgt. D. W. F a r r a r ;  F it.  Sgt. H. Ferguson; F it.  
Sgt. E. W Fletcher; Sgt. J .  R. Fu lle r ; F /O . K. R. 
Gqldthorpe; F it .  Sgt. A. R. Gray; F it.  Sgt. S. E. 
Hanson; Sgt. R. C. H arr is ;  F /O . D. J .  H in ton ; 
F it.  Lt. E. G. H u n t ;  F it.  Lt. P. J .  Huntley; 
F /O . VV. J .  Jenk ins ;  F it.  Sgt. P. R. Jenkinson; 
F /O . O. M . C. Jones; Sgt. D. A. Jo rd an ;  Sgt. 
J .  E. J u d d ;  Wing Cdr. L. H. Kay, D .F.C.; Sgt 
J .  S. Keweil; F /O .  K. C. S. Legge; Sgt. N .  S 
Levick; F /O .  T. Lowe; Sgt. G. E. Lowndes; Fit. 
Sgt. G. E. M aidm ent; F it.  Sgt, J .  VV. M ilburn; 
F it.  Sgfc. K. J .  Molloy; Sgt. W. Osmond; F /O .
I. G. Owen; W /O. W. Poston:; F /O . J .  Ross; 
F it.  Lt. J .  B. J .  Smith; Sgt. J .  A. Sparke; Sgt.
H. S tainthorpe; Sgt, F. J .  Tate; Sgt. K. Trevitt; 
F it.  Sgt J .  W a t t ;  F it.  Sgt. VV. C. Webley; Sgt 
W J .  Wilson; P /O . C. W orrall; F i t  L t J .  S. B 
W right; F /O . R. W. Young.

K i l l e d  o n  A c t i v e  S e r v i c e .— W/O. L). F 
E arne r ;  S g t .  J .  MacG. Burdon; F it.  Sgt. J .  A 
Coleman; F /O  J  G. C. Koes; F it .  Lt, J  A . H. 
Pinny.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  
K i l l e d  o n  A c t i v e  S e r v i c e , N o w  P r e s u m e d  
K i l l e d  o n  A c t i v e  S e r v i c e .—P / O  L. VV. Chap 
man, D.F.M.; A/C.2 A .  G. Clark; A /C .l  V. J .  
Collett; L.A/C. R. E. Giles; L.A/C. T. Gowland; 
L .A/C. P. L. H ea th ;  AJC.Z  VV. E. Holder; Cpl 
A. Johnson; A /C .l  L. Mawer; L.A/C. J. A. B 
M cIntosh; P /O . D. V. R andall;  L.A/C. J . Rath  
bone; A /C .l  C. VV. T urner ;  Cpl. J .  Whelan.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , Mo w  P r e  
s u m e d  K i l l e d  o n  A c t i v e  S e r v i c e . -  S g t .  L  O. 
D a n i e l s .

W o u n d e d  o r  I n j u r e d  o n  A c t i v e  S e r v i c e .— 
Fit.  Lt. A .  E. Allsworth.

D i e d  o f  W o u n d s  o r  I n j u r i e s  R e c e i v e d  o n  
A c t i v e  S e r v i c e .—L.A /C. T. Lvnch 

D i e d  o n  A c t i v e  S e r v i c e .—L. A/C. VV E. C art­
w right; W/O. VV. H. L Cusack; Cpl. A. J .  
Drewett; L.A/C. H  H. Fanlks; L.A/C. P. Lan­
caster; F /O . W. N .  Perrv; Sgt S. Pollock; A /C .l 
W. J .  L Rocks; A/C.2 H G Sloeock; A/C.2 
J . W Stephenson; F /O  VV. L Whitby.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  R e  
p o r t e d  P r i s o n e r  o f  W a r .—Fit Sgt. J .  W. 
Anghs; Sgt. H L. Lyne; P / O  D. R .  Murphy.

Women s Auxiliary Air Force
D i e d  o n  A c t i v e  S e r v i c e .—Cpl. R Beedie; 

A /C W .l D  E S a x b y .

Royal Australian Air Force
K i l l e d  i n  A c t i o n .—F /O . G. R  Palmer. 
P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  

K i l l e d  i n  A c t i o n , N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n .—F /O . G. C. Townend; F /O . P  K .  Turner; 
F i t  Sgt. K .  C. Waight.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  P r e  
s u m e d  K i l l e d  i n  A c t i o n —F it  Sgt. G 
A rra it t ;  F it .  Sgt. R .  VV7. A s h ;  P/O. D. C 
Balfour; F it.  L t VV. N. BHford, F /O  
R .  E Berkley; F /O .  VV. . H. Bowen; FU. 
Sgt. J .  H. Brown; W/O. L VV, Cain; Pit. Sgt.
I. Chappie; F it.  Lt. J .  A. Cleary; P /O  K. IS: 
Crawford; F /O . H. R. Crout; F it  Sgt. G, M 
D ann ; F it .  Lt. I. G. Durston; F it.  Sgt C. H, 
E astga te ; P /O . W. E. Felstead; Fit- Sgt. H. W R. 
Ferguson; F /O . K. VV P. F rancis ; P it,  Sgt. 
R D. Gallagher; F it.  Sgt. P. R, Gill*; Fit. Sgt,
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M. H. Graydon; P /O . G. C. Ive; P /O . R. W. 
Jones; P /O . R L Ludlow; F it .  Sgt. W. R. Mc- 
Lachlan; P /O . J .  F. MacMillan; P /O . K. C, 
McPhie; P /O . L. E. Mehden; P /O . J .  Mitchell; 
F it.  Sgt. P, M oylan; F it.  Sgt. G. F . P a te ;  F /O  
L. VV. Pearse; W/O. R. W. Purcell; P /O . C. E. 
Stephensen; Fit. Sgt. B. H. Stevens; F it.  Sgt 
J .  W. A. Sutherland; F it .  Sgt. L. Thornton; 
F /O . A. E Tyne; F it.  Sgt. P. S. Wade; F /O , 
D. F. Ward, D.F.C.

M i s s i n g , B e l i e v e d  K i l l e d  i n  A c t i o n . —F it ,  
L t .  P .  J .  Hedderwick.

M i s s i n g .—Fit.  Lt. L. E. B u tton ; P /O , J .  H 
Carter, D.F.M.; F it .  Sgt L. A .  Davies; F /O  
J . G. Eaton; F /O . L. J .  Fowler; F it.  Sgt. J .  P 
Holian; F /O . R. J .  - McDermott; F /O . R. L 
Maloney; P /O . R. S. Seaman, D.F.M.; W/O 
P. H. Wales 

K i l l e d  o n  A c t i v e  S e r v i c e .—W/O. B. J  
• Skelly.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  
K i l l e d  o n  A c t i v e  S e r v i c e , N o w  P r e s u m e d  
K i l l e d  o n  A c t i v e  S e r v i c e .—F i t .  S g t .  J .  P  
Hayden; P’/O. C. A . McPherson.

Royal Canadian Air Force
P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  

K i l l e d  i n  A c t i o n , N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n .—F /O . G. H. Blachford; Wing Cdr. D. S 
Jacobs, D.F.C.; Sgt. G. D. Lees; W /O. A .  M 
Leonard; F /O .  S. VV. Lough; F it.  Lt. T. R .  M e 
Dougall, D.F.C.; P /O . II. E. MacDuff; P /O . D. R  
McEvoy, D.F.M.; P /O . R .  D. Ochsner; P’lt. Sgt
F. D. Maddock; P /O . J .  B. M orritt; P /O . R. L 
P orter;  P /O . C. E. Rose; Sgt, J .  Rutzki; P /O  
L R. Towsley.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  P r e  
s u m e d  K i l l e d  i n  A c t i o n .—P/O . L. D. Bonnett; 
F it,  Sgt. J .  A .  Buckingham; Sgt. I. Larson; P /O
G. McDougall; P /O . A. C. MacGillivray* P /O  
J .  E. M cIntyre; F /O ,  R. McLeod; P /O . H. 
Menzies; F it.  Lt. V. K. Moody, D.F.C.; F /O  
S. A. Phillips; Sgt. J .  R. R ankin ; P /O . E. P 
Sabine; P /O . C. H. Shaw; P /O . R. S. Smith; 
P /O . C. D. Stroud; F /O .  T. W. Taylor; F /O
C. W. E. Tiplady; F /O .  VV. L. V anderD asson
D.F.M.; P /O . D. W allbank; F /O . G. K. Willis 

M i s s i n g , B e l i e v e d  K i l l e d  i n  A c t i o n .—F it
Lt. W. F . B orre tt ;  F it.  Sgt. D. K. Clark; Sgt. 
A. L. Evens; F it .  Sgt. VV. A. Gray.  ̂

M i s s i n g .—P’/O. V. R. Adams; F /O . D. J  
Bailey; F /O . VV. A. Booth; Fit. Sgt. W. K. Brad 
ley; F /O .  C F. Bryce; Sgt. VV. H. G. Field; 
F it.  Sgt. W. J .  Glass; Sgt. L. F. B. Goodwin; 
P/O. R  E. Harvey; F /O . W. Kerluk; F /O . J. 
K la tm an ; Sgt. D. E. Lining'ton; Sgt. M. L. Long; 
Sgt. J .  F. McCormick; F it.  Sgt. P. R. Mogridge; 
F ' t  Sgt. .P .  E. O. Morissette; F it.  Sgt. K. D. 
Reid; F it.  Sgt. W. A. Wegenast; F it.  Sgt, R. J. 
Wilson.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  R e  
p o r t e d  P r i s o n e r  o f  W a r .—F /O . K .  W .  Gordon; 
Fit. Sgt. L .  T. Grenon.

Royal New Zealand Air Force
P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  

K i l l e d  i n  A c t i o n , N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n —F /O . I. W .  Entwistle.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  P r e  
s u m e d  K i l l e d  i n  A c t i o n .—F it.  Sgt. L. D u n n , 
P’/O. K .  A  Galloway; F it.  Sgt. J .  M . Hart.

M i s s i n g .—Fit.  Lt. VV. It. Arnold; P /O . J  D'. K 
Balfour; P /O  A. P Hoare.

South African Air Force
P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  R e  

p o r t e d  K i l l e d  i n  A c t i o n .—2 / Lt. C. J .  De Jager ;  
Lt. L. W. M . Dutoit 

M i s s i n g .—Capt. E. J .  Jennings.
K i l l e d  o n  A c t i v e  S e r v i c e .—Lt. D J Beisiegel

Official Corrections
Casualty Communique 'No. 5 0 7 .

Under - M i s s i n g  delete F /O . K. G. Booth, 
P/O. ,C. G. Broad, Sgt. P .  L. Greaves, Fit. Sgt 
J .  Holland.

Sgt. J .  O. Cooper shoult| read F it.  Sgt.
Delete F /O . G. Floyd and place him under 

“ K i l l e d  i n  A c t i o n .”
Fit.  Sgt. G. A. Morton-Moncrieff should read 

W/ O .
Under “ K i l l e d  o n  A c t i v e  S e r v i c e , ”  after Fit 

Lt. E. D. Eyles add D F.C. P /O . G. D. Wright 
should read F /O .

’ Delete the heading “ P r e v i o u s l y  R e p o r t e d  
M i s s i n g , N o w  R e p o r t e d  P r i s o n e r  o f  W a r , ’ 
and the names beneath.

Under “ R.A.A'.F. M i s s i n g ”  delete Fit. S g t ,  
M . J .  Kerrigan.

Under “ S.A.A.F. M i s s i n g  ” delete Lt. C. W. L. 
Boyd and Lt. H. J .  Kritzinger.

Delete the R.N.Z.A.F. heading “ P r e v i o u s l y  
R e p o r t e d  M i s s i n g , N oav R e p o r t e d  P r i s o n e r  
o f  W a r  ” and the name beneath it.

Casualty Communique ~No. 5 0 8 .
Under “ M i s s i n g ”  delete F /O . G. Davies, F /O  

D L. Groom, Sgt. R. Hoyle, F it.  Sgt. H. K. 
Radcliffe.

Under " M i s s i n g , B e l i e v e d  K i l l e d  o n  A c t i v e  
S e r v i c e ”  delete Sgt. G. II. B u t l e r ,  W/O, G. A, 
Clowes, F it.  S g t ,  C. G . G r u b b ,  Sgt. J. A. Haddow; 
Fit. Sgt. J .  Jones, Fit, Sgt. D. O. L a n e ,  Sgt. J .  A . 
Woodgate.

Under ‘ K i l l e d  o n  A c t i v e  S e r v i c e ’' after 
P/O. W. A Marrit.t add D.F.M.

Undei “ P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  
P r i s o n e r  o f  W a r  ” delete Sgt. E. F. Deadman, 
Fit. Sgt. A . D. Eagle, Sgt. R .  L. Leverington, 
Sgt. J .  B. Lucas, Sgt, H. K. Ormrod.

Under “ R C .A .F . M i s s i n g , ’ F /O . M Bernyk 
should be inserted under “ K i l l e d  i n  A c t i o n . ” 

Under ‘‘ M i s s i n g , B e l i e v e d  K i l l e d  o n  A c t i v e  
S e r v i c e ”  delete F /O . T. II. R. MacAulay.


