
AIRCRAFT ENGINEER
%

F i r s t  A e r o n a u t ic a l  We e k l y  in  t h e  Wo r l d  •• Fo u n d e d  19 0 9

Editor 
C. M. POULSEN

Managing Editor 
G. GEOFFREY SMITH, m.b.e. War Correspondent 

JOHN YOXALL

Editorial, Advertising and Publishing O ff ices : DORSET
Telegram s : T ru d itu r, Sed ist, London.

C O V E N T R Y :
8-10, CORPORATION  ST. 
Telegrams : Autocar, Coventry. 
Telephone : Coventry 52 10.

B IR M IN G H A M , 2 :
G U I L D H A L L  B U I L D I N G S ,  
N A V I G A T I O N  S T .
Telegrams : Autopress, Birmingham. 
Telephone: Midland 2 9 7  1 (5 lines).

HOUSE, STAMFORD STREET, LO N DO N , S.E.1
T e le p h o n e : W ate rlo o  3333 (35 lines).

M A N C H E S T E R , 3 :  G L A S G O W , C .2 :
2 6  0 /  D E A N S G A T E .  2 6 B ,  R E N F I E L D  S T .
Telegrams : lliffe, Manchester. Telegrams : lliffe, Glasgow.
Telephone: Blackfriars -4412. Telephone : Central 4857.

No. 1890. Vol. XLVII.

Registered at the G.P.O. as a Newspaper.

M a rc h  15th , 1945 Thursdays. O ne Shilling.

The Air Estimates Speech
T O most people the most surprising feature of the 

speech with which Sir Archibald Sinclair intro­
duced the Air Estimates last week was the state­

ment that several young officers of the W .A .A .F . had 
been dropped by parachute at night in France and had 
played a useful part in helping the resistance of the 
French partisans. We have travelled a long way since 
Florence Nightingale first took British women out to a 
theatre of war to nurse wounded soldiers.

For the rest, the speech of the Secretary of State for 
Air was mostly a division of the credit due to Coastal, 
Bomber and* Fighter Commands. Actually, he hardly 
made any definite allusion to Fighter Command, for his 
compliment to it was negative. It was on the destruc­
tion of the German fighter power that he laid stress., 
quoting his own remarks of last year and a recent state­
ment by General Arnold, of the U .S . Army Air Forces, 
both to the effect that the attacks on German fighter pro­
duction in February last year marked one of the decisive 
stages of the whole war. If the enemy had been able 
to increase his fighter output as he had planned to do, 
the subsequent developments of the war might have 
been very different from what they have been. Every­
one has realised by now (or should have realised) that 
air superiority is a matter of fighters ; they are the linch­
pin of air power.

Very rightly, Coastal Command came in for the 
highest possible praise from the Secretary of State. In 
conjunction with the Royal N avy, this Command had 
the responsibility of seeing that the U-boats did not 
wreck the Allied invasion of Normandy. The Biscay 
fleet of U-boats made its way on the surface to the 
western approaches to the Channel. There it was 
fiercely attacked by Coastal Command and by the NaVy, 
and during the first four critical days from D-day the

Command made 38 sightings, which resulted in several 
destructive attacks. Prisoners admitted that entering 
the Channel was a nightmare. These successes, said Sir 
Archibald, were decisive.

It makes one shudder to think what might have 
happened if the invasion of Normandy had been a 
failure ; and that reflection magnifies the gratitude which 
we must all feel towards the N avy and Coastal Com­
mand for breaking doivn the greatest threat to its 
success.
Bom ber Command’s Part

SIR ARCHIBALD turned to Bomber Command last. 
After recalling that for four years the Allied Air 
Force was the only force from the West carrying 

the war to Germany, he gave credit to this Command 
for having broken the strength of the Luftwaffe. Had 
not the Luftwaffe, he said, been outfought in the air, 
hammered on its airfields, and smashed in its factories 
there could have been no invasion of Normandy last 
year. Every port in Southern England before D-day 
was packed with shipping for the invasion— a bomb- 
aimer’s paradise—yet not a bomb fell. Of course, the 
Americans share with the R .A .F . the credit for this 
smashing of the power of the Luftwaffe ; but in present­
ing the Air Estimates it was not the business of the 
Secretary of State to say much about our Allies. H is 
business lay in getting money from the House of 
Commons for the R .A .F.

Quite rightly he went back to an earlier stage, when 
the persistent raids by Bomber Command forced the 
Germans to surrender their thoughts of a decisive offen­
sive against Britain, and to concentrate on defence 
against those raids. That meant reducing their own 
production of bombers and trying in every way to 
multiply their production of fighters. But. that effort
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had failed ; the fighters were mainly scotched in their 
factories and on their airfields (in addition to losing 
large numbers through the R .A .F . fighter sweeps), 'and 
when the critical day came the enemy had neither 
fighters to contest our air supremacy nor bombers to 
strike at our invasion fleet.

Sir Archibald admitted, in answer to an interruption, 
that there had been in no theatre of war at any time 
during this war any case of an army being so paralysed 
by air attack that it had been quite incapable of m ove­
ment. But the Allied Air Forces had reduced German 
oil production to such an extent that the enemy's 
resources were approaching exhaustion. W ithout oil, 
an army cannot m ove freely.'

Road Closed
BELATED as it was, the birching which the Govern­

ment received at the hands of many Members of 
Parliament over the shameful treatment meted out 

to the Air Training Corps is to be welcomed. In spite 
of the pious hopes expressed on behalf of the Govern­
ment, the debate on March 6th may well be the swan 
song of the A.T.C. After the way the Corps has been 
mishandled, it is by no means certain'that the young 
men will be there to volunteer when they are wanted 
next time, or even in the post-war scheme. They might 
well be forgiven for holding back, and Commander 
Brabner’s promise to ensure that post-war A.T.C. out­
put shall bear a close relationship to the intake require­
ments of the R .A .F . may be difficult of fulfilment— in 
a sense different from that which he meant to convey.

With a keenness beyond all praise, these young lads 
joined the A.T.C. as being what the Secretary of State 
for Air once described as ‘ ‘ the royal road to the Royal 
Air Force.” That road is now, to all intents and pur­
poses, closed. The closing may be inevitable ; prob­
ably it is. But at least the Air Ministry might have
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tapered off recruiting • or raised the entry standard 
instead of making a sudden announcement on the radio 
diverting these highly trained lads to the Army or even 
to the mines. It would be no more than poetic justice 
if, next time the emergency arises, the Air Ministry had 
to call in vain. Fortunately for the nation, that is never 
likely to happen. British youth, thank goodness, is too 
patriotic and too air-minded, but to trade on that fact, 
which is what the Government has done, is neither digni­
fied nor plain common justice.

Mr. W. R. Perkins, in one of the best air speeches he 
has ever made in the House, drew a sombre picture of 
the future. We do not think he exaggerated when he 
said that, unless the Air Ministry acts at once, in three 
months there will be no A.T.C., and “ this priceless 
national asset will have gone for ever, never to be 
revived.” We have received many letters from mem­
bers and supporters of the Air Training Corps, and it 
seems quite clear that the shabby treatment dealt out 
to the Corps has not only caused bitter resentment and 
disappointment, but, what is far worse, has almost killed 
the magnificent spirit with which it was imbued.

HITTING POW ER : The Mark VI Mosquito w hich Coastal Command are now using for shipping strikes. It carries eight 
rockets in addition to the usual four 20 mm . Hispano cannon and four -303 Browning m achine guns. The exploding 
cannon shells are used during an attack as tracers, to decide the exact m om ent to release the rockets. For special occasionsv ,  a number of 500 lb. bombs can'also  be carried.



14th ARMY AIR COVER : A Spitfire 
taking-off from a forward air strip on th: Burma front.
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Allies Across the Rhine : Cologne Occupied : Brenner Route 
Blocked by A ir A ttack : British in M andalay

ON E of Germ any’s best-known 
national songs was Die Wacht 
am Rhein. In the last war 

Tommy Atkins, more suo, parodied 
it by singing ‘ ‘ We- wound up the 

watch on the Rhine,”  much as this 
time he (somewhat prematurely) 
declared that he would ' ‘ hang up the 
washing on the Siegfried lin e.”  But 
the Rhine certainly has a solemn, 
almost a religious, significance to the 
ordinary German, not very inferior to 
his reverence for East Prussia.

To know, as all Germans must 
soon know, that the Americans are 
in Cologne and elsewhere actually 
across the Rhine will, therefore, be one 
of the bitterest pills that even non-Nazi 
Germans have ever had to swallow. 
Unfortunately, the capture of this 
great c ity  does not mean that the 
Allies are in possession of bridges by 
which they can pass in force into the 
heart of Germany. The main part of

BUSY BEAUS : One of the finest 
photographs ever taken of a shipping 
strike by Coastal Command Beau- 
fighters. The target w as an M-class 
minesweeper N.W . of Borkum. Thirteen Beaufighters appear in the 
picture and the towed balloon can be 
seen just behind the rudder on the left.

the city is on the west bank, and is 
connected with the eastern suburbs 
by bridges, of which the chief was the 
Hohenzollern bridge. All were pre­
pared for demolition a long time ago. 
and prisoners sav that a bomb from a

fighter-bomber of the Allies set some 
of the charges off.

Not long ago it seemed to be the in­
terest of the Allies to cjamage bridges 
over the Rhine so as to hamper Rund 
stedt’s freedom of movement. Now
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CATECHISM CORNER : Lancaster air crews back from a raid telling specialised 
interrogators how everything did or did not work.

W A R  I N T H E  A I R

th a t  h e  h a s  w ith d ra w n  th e  b u lk  o f his 
fo rces to  th e  eastern  sid e o f th e  r iv e r, it  
is to  th e  a d v a n ta g e  o f the. G e rm a n s to  
d e s tro y  th e  b rid g e s, w h ile  th e  A llie s  
w a n t  to  c a p tu re  th e m  in ta c t . T o  
cross th e  R h in e  in  fo rc e  m a y  be a 
to u g h  jo b , b u t  th o u g h  it  is u n p le a s­
a n t ly  wdde fo r  an  in v a d in g  a r m y  to  
ta c k le , its  le n g th  m a k e s  i t  h a rd  fo r 
th e  d im in ish ed  G erm a n  fo rces to  d e ­
fe n d , a n d  g iv e s  th e  A llie s  a g re a t 
ch o ice  o f sp ots fo r  m a k in g  th e ir  a tta c k .

T h e  B r it is h  a n d  A m e ric a n  h e a v y  
b o m b ers h a v e  c o n tin u e d  th e ir  ra id s, 
w ith  o il an d  r a ilw a y s  as th e ir  c h ie f 
o b je c t iv e s . O n e  n o tice s  th a t  o f la te  
th e re  h a s  b een  a  te n d e n c y  to  red u ce  
th e  size  o f th e  fig h te r  e sco rts  sen t 
w ith  th e  d a y  ra id e rs. O n e  e v e n in g  
la s t  w e e k  a  fo rce  o f m ore th a n  900 
F o rtre sse s  a n d  L ib e ra to rs  a t ta c k e d  
D o rtm u n d  a n d  o th e r  p la ce s, a n d  h a d  
an  e sco rt o f n o t m u ch  m ore th a n  250 
M u sta n g s  a n d  T h u n d e rb o lts . O n ly  
one b o m b e r  fa ile d  to  re tu rn . E v i ­
d e n t ly  th e  d a n g e r  fro m  G e rm a n  
fig h te rs  is s till s te a d ily  d im in ish in g .

W e se l, on th e  R h in e , to w a rd s  th e  
n o rth  en d  o f th e  A llie d  lin e, w a s  a 
scen e o f  se ve re  fig h tin g . A s  th e  G e r ­
m a n s g a v e  w a y , th e ir  tro o p s, arm our,, 
a n d  e q u ip m e n t w ere  w ith d ra w n  acro ss  
th e  r iv e r  in to  th e  to w n . T h e  re su lt  
w a s a  tra ffic  b lo c k  in  th e  to w n . It  
w a s a  g re a t ta rg e t  fo r  a irc ra ft. T w o  
h e a v y  a tta c k s  w ere  m a d e  on it, a n d , 
in a d d itio n , a irc ra ft  w e n t in  s in g ly  a n d  
b o m b e d  a t  in te rv a ls  o f a b o u t e ig h t 
m in u tes, a n d  k e p t th e  p ro cess up fo r 
se ve n  h o u rs. A t  th e  en d  o f th a t  tim e  
one fee ls  su re  th a t  th e  n e rv e s  o f th e  
s u rv iv in g  G e rm a n s m u st h a v e  b e en  
like  fid d le  strin gs.

T h e n , su d d e n ly , th e  G e rm a n  re ­
sista n ce  co lla p se d . T h e y  b le w  u p  th e  
b rid g e s, le a v in g  th e ir  re a rg u a rd s  to  g et 
b a c k  as b e st th e y  c o u ld , a n d  m o st o f 
th em  seem  to  h a v e  m a n a g e d  to  d o  it. 
T h e  d efen d ers o f th e  p la c e  wrere a  
p a ra c h u te  fo rce , w h ic h  fo u g h t  w ith  th e  
u tm o st d e term in a tio n  a n d  sk ill. T h e se  
m en m ig h t h a v e  b e en  v e r y  u sefu l e lse ­
w h ere  ; b u t th e  v e r y  to u g h  1st 
C a n a d ia n  A r m y  h a d  to  be  o p p o sed  b y  
g o o d  tro o p s, if a t  a ll.

To the Rhine and Across
'T 'O  th e  so u th  th e  A m e rica n s  w ere  g iv -  

in g  a n o th e r  e x h ib itio n  o f th e  sp eed  
w ith  w h ic h  th e y  c a n  m o v e , a n d , a s is 
w e ll k n o w n  n o w , th e y  c lo se d  u p  to  th e  
R h in e  p r a c t ic a lly  a ll th e  w a y  dowrn 
to  C o b le n z.

W h a t  w a s  p r o b a b ly  n o t e x p e cte d , 
or p ro v id e d  fo r b y  e ith er sid e, w a s th e  
A m e ric a n  cro ssin g  o f th e  r a ilw a y  
b r id g e  o v e r  th e  R h in e  a t  R e m a g e n . 
C h a rg e s  h a d  been  la id , re a d y  to  b lo w  
up  th e  b rid g e , b u t, “ b y  c h a n c e  o r 
a c c id e n t ’ ’ (to g iv e  th e  G e rm a n  v e r ­
sion ), n o b o d y  p ressed  th e  b u tto n , a n d  
th e  A m e ric a n s  d a sh ed  acro ss  a n d  p ro ­
ce ed e d  to  b u ild  u p  a  b r id g e h e a d .

O f co u rse , th e  L u f t w a f f e  w a s  
p ro m p tly  in stru cte d  to  b o m b  th e  
b r id g e , a n d  it tr ied  to  d o  so. E v e r  
s in ce  th e  c iv il  w a r  in  S p a in  it h a s b een  
k n o w n  th a t  a  b r id g e  is a  v e r y  d iffic u lt 
ta rg e t  fo r  b o m b s, a n d  to  m a k e  sure 
o f d e stro y in g  one it is n e c e ssa ry  to  
k e e p  on  tr y in g , a n d  u sin g  a  m o st e x ­
tr a v a g a n t  n u m b e r o f b o m b s. T h e  
L u f t wa f f e  is n o w  in  no ca se  to  k e ep  
u p  an  a tta c k  o f th a t  so rt. M o re o v e r, 
it  d id  n o t ta k e  lo n g  fo r  A m e rica n  
fig h te rs  to  sen d  sen tries to  g u a rd  th e  
p re c io u s  b r id g e  ; a n d  o f th e  first 47 
G e rm a n  b o m b e rs w h ic h  tried  to  a tta c k  
it 23 w ere  p ro m p tly  sh o t dowrn.

T h e  u n e x p e c te d  ca p tu re  o f th is  
cro ssin g  o f th e  R h in e  m a y  w e ll m ean  
th a t  b o th  E is e n h o w e r  a n d  R u n d s te d t 
w ill  h a v e  to  rem o u ld  th e ir  p la n s  fo r 
th e  n e x t  sta g e s  o f th e  g re a t b a ttle . 
T h in g s  h a v e  b een  m o v in g  so fa s t  o f 
la te  th a t  n o b o d y  c a n  fo re te ll w h a t th e  
p o sitio n  w ill b e  b y  th e  tim e th ese  lin es 
are  p u b lish e d .

E ssen  h a s n o w  ta k e n  on  a  n ew  im ­
p o rta n ce . W e  m a y  d isreg a rd  its 
fo rm e r sta tu s  as th e  c h ie f  cen tre  
o f G erm a n  a rm a m e n t p ro d u c tio n . T h e  
tim e is p a st fo r  tro u b lin g  a b o u t G e r ­
m an  fu tu re  p ro d u c tio n . B u t  th e  p la c e  
is n o w  a  r a ilw a y  ce n tre  o f g re a t im ­
p o rta n c e , ly in g  n e a r  to  th e  G e rm a n  
fro n t lin e . C o n s e q u e n tly  B o m b e r  
C o m m a n d  p a id  it  sp e c ia l a tte n tio n . O n 
S u n d a y  la st o v e r  1,000 b o m b e rs  sp en t 
h a lf  an  h o u r  o v e r  it in  th e  a fte rn o o n , 
a n d  in th a t  tim e  th e y  d ro p p e d  a b o u t 
4,500 to n s o f b o m b s. T h e  c re w s re­
p o rte d  th a t  th e  fla k  was n o t p a r t ic u ­
la r ly  h e a v y , w h ic h  sh o w s a g re a t 
c h a n g e  fro m  th e  d a y s  w h e n  E s s e n ’s 
p ro d u ctio n  w a s re g a rd e d  b y  th e  e n e m y  
a s o f first-rate  im p o rta n c e , a n d  th e  d e ­
fen ces w ere  a m o n g  th e  stro n g e st in a ll 
G e rm a n y .

F o r  a  lo n g  su ccessio n  o f n ig h ts  
M o sq u ito es h a v e  r e g u la r ly  v is ite d

B e r lin  a n d  d ro p p e d  th e ir  4,000 lb. 
b o m b s on it. T h e  o b je c t, d o u b tless , 
w a s  to  g iv e  ta c tic a l h e lp  to  th e  R u ssia n  
arm ies, b y  u p settin g  th e  m ain  cen tre  o f 
c o m m u n ica tio n s  b e h in d  th e ir  o p p o n ­
en ts. T h e  U .S .  8th A ir  F o rc e  has 
a g a in  b een  to  th e  y a rd s  w h ere  U -b o a ts  
a re  b u ilt  ;\for th e  newr ty p e s  o f U -b o a ts  
h a v e  b een  la te ly  in crea sin g  th e  a m o u n t 
o f d a m a g e  d o n e to  o u r c o n v o y s . T h e  
A m e ric a n s  a lso  w en t fo r  o il refineries 
— ta rg e ts  w h ic h  m u st h a v e  th e  m ost 
d ire ct e ffect on th e  g re a t b a ttle s.

D o w n  in  ‘I t a ly  th e  A llie d  b o m b ers 
c a n  b o a st th a t  th e y  k e p t th e  ra ilw a y  
lin e  fro m  th e  B re n n e r  P a ss  b lo c k e d  a ll 
th ro u g h  F e b ru a r y . C o n sid e rin g  th e  
fre q u e n t rep o rts o f b a d  w e a th e r  fro m  
n o rth ern  I ta ly ,  th is  w a s a  v e r y  c re d it­
a b le  fe a t. W e  m u st su p p o se  th a t  K e s- 
se lr in g  h a d  sto red  u p  la rg e  q u a n titie s  
o f su p p lies  in  g o o d  tim e, or else he 
wro u ld  su re ly  h a v e  run sh o rt b y  n o w  
B u t  h o w  a b o u t h is lin e  o f retreat?

The Sinking Sun

JA P A N  is n o t in m u ch  b e tte r  sh ape 
th a n  G e rm a n y , e v e n  th o u g h  the 

A llie s  h a v e  n o t y e t  d irected  th e ir  fu ll 
s tre n g th  a g a in st h er. F ifte e n  sq u a re  
m iles in  T o k y o  a re  sa id  to  h a v e  been  
d e v a sta te d  b y  fire. T h e  stu b b o rn  d e ­
fen d ers o f Iw o jim a  a re  n e a r  th e  end of 
th e ir  te th er, a n d  th a t  is la n d  w ill p ro v id e  
a b e tter  b a se  th a n  th e  A m e rica n s  h a v e  
y e t  h a d  fo r  h e a v y  a ir  ra id s on N ip p o n . 
T h e  la rg e  P h ilip p in e  is la n d  o f M in ­
d a n a o  h a s  b e en  in v a d e d , a n d  the 
A m e ric a n s  a t  o n ce  m ad e fo r  the a ir­
field  o f  Z a m b o a n g a . In  B u rm a  the 
B r itish  a n d  In d ia n  fo rces fo rced  their 
w a y  in to  M a n d a la y , a n d  th e  Jap an ese 
A r m y  in th a t  p a rt  o f B u rm a  seem s to 
h a v e  a  v e r y  p o o r c h a n c e  o f escape. 
A ir  ra id s h a v e  d en ied  it  th e  use o f the 
r a ilw a y  fro m  S ia m , a n d  th e  o n ly  w a y  
o f e sca p e  is to  th e  east, th ro u g h  a lm o st 
tra c k le ss  ju n g le s .
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The A ir
Sir Archibald

ON T uesday, M arch 6th, Sir A rch ibald  Sinclair, Secretary 
of S tate for A ir, introduced the A ir  E stim ates to the 
Com m ittee of Sup ply o f the H ouse o f Com m ons. H e 

com m enced b y  sayin g  th a t th e  story of the air w ar in the past 
year was the story of the R o y a l A ir F orce and the U nited 
States A rm y A ir F orce w orkin g in the closest partnership and 
harm ony for the destruction  of the com m on enem y. T heir 
tasks were com plem entary, their fortunes were intertw ined. 
T ogeth er th ey  had achieved  m astery o f the air over G erm any 
and the b a ttle  area. T h e  exten t of their m astery w as illu s­
trated b y  the reduction in the casualties incurred b y  squadrons 
of B om ber Com m and. In 1942 the bom ber sqUadroi*s lost 
4 .1 per cent, o f the aircraft despatched. In  1943 th e y  lost 
3.7 per cent. In 1944 th® figure fell to  1.7  per cen t., and for 
the first tw o m onths o f 1945 it had been as low  as r . i  per 
cen t., a lth o u gh  an increasing num ber of operation s-h ad  been 
■carried o u t by d ay. He explained th a t  now we were reducing 
the air crew train ing organ isation  to  the leve l th a t w ould  be 
required after the defeat of G erm any. H e paid  a trib u te  to  the 
tra in in g  w ork done during the w ar b y  the D om inions, 
especially Canada. .B u t the air superiority w hich we had won 
had been a t a cost. B etw een  A p ril 1st and Septem ber 30th, 
1944, B om ber Com m and alone had suffered more than  10,000 
casualties. The casu alty  rate had now fallen far below w hat 
had been an ticipated  tw o  years ago. So now it  had been 
decided to  transfer several thousands of men from  the R o y a l 
N a v y  and the R o y a l A ir F orce to  the A rm y.

Preparations for peace were being m ade by in v itin g  officers 
o f the R .A .F  V olun teer R eserve to  a p p ly  for perm anent com ­
m issions, and early last year airm en were given the chance of 
becom ing regulars.

The pattern  o f the air offensive in E urope, said Sir 
A rchibald , had been reflected in B urm a. The blows from the 
integrated  B ritish  and U .S . A ir Forces had destroyed the 
enem y's dum ps, airfields, bridges, and all form s of land and 
w ater transport. A ir suprem acy had enabled us both to starve 
the enem y’ s troops and to  sustain our ow n. A s m any as three 
divisions had been a t one tim e m aintained solely b y  air 
transport.

T h e  A ir M inister then paid a tribu te  to  the w ork of the 
M editerranean Allied A ir Force, and then alluded to  the 
attem p ts of the Luftwaffe  in F eb ru a ry  of last year to  renew 
on a sm all scale the b litz  on L ondon , as w ell as to  recent raids, 
sayin g  th a t sm all numbers of fast a ircraft m ight get. through 
from tim e to  tim e, bu t not w ith out p ayin g  their toll to F igh ter 
Com m and. On S a tu rd a y, M arch 3rd, 70 long-range fast n ight 
fighters carry in g  a lim ited num ber of bom bs had tried to 
a tta ck  us but had lost six, or more p ro bably eight, of their 
number. Sir A rchibald  briefly alluded to  the a tta ck s b y  flying 
bombs and V2 weapons, and said th a t the on ly  w a y  to  silence 
this form of long-range artillery w as the p h ysical occupation 
of the sites from  w hich th e y  were fired. H e em phasised the 
close partnership of all three Services in opposing the enem y.

D-day Operations
T his carried the speaker on to  the A ir F o rce ’ s share in 

D -day operations, and he spoke o f how C oastal Com m and, 
w orking in the closest co-operation w ith the R o y a l N a v y , had 
obtained an increasing m astery of the Germ an subm arines. 
Bom ber Com m and had also contributed b y  a tta ck s on the 
assem bly yards and pens o f the U -boats. In  the three weeks 
before D -day Adm iral D on itz was try in g  to  m ove his U -boats 
from N orw ay to  the Channel coast. Sir Sholto  D ouglas, 
A .O .C .-in -C ., Coastal Com m and, anticipated  every m ove th ey 
m ade. T h e  U -boat crews had been given a course of train ing 
against a ir a tta ck , and the b o ats had been equipped w ith a 
37 mm. A .A . gun. B u t th ey were m auled b y  C oastal C om ­
m and. W hen the invasion cam e the B iscay  U -boat fleet m oved 
to  the western approaches on the surface. D u rin g  the first 
four critical days from  D -d ay  the Com m and m ade 38 sightings 
w hich  resulted in several destructive a ttack s. These successes 
of Coastal Com m and, w on in unison w ith the N a v y , were 
decisive. Likew ise hard ly  a m otor gunboat or m otor torpedo- 
boat put to  sea w ith o u t bein g  spotted and a tta ck ed  from  the 
a ir; C oastal Com m and \Vas also carry in g  on a deadly cam ­
paign against the enem y's shipping w hich had been carryin g  
supplies to  bases in N o rw ay or eva cu atin g  troops from N orw ay.

Turning to  the work of B om ber Com m and, the A ir M inister 
said th a t its work and th a t of the U .S . S trategic A ir  Force, in 
preparation for our invasion, had been continuous over a period

Estim ates
tSinclair’s Speech

o f years. W e had know n th at the Germ ans had made a trem en­
dous effort to  build  up th e  biggest fighter force th a t the world 
had ever seen. T h e y  were sacrificing their bom ber force and 
concentrating on defence. O ur bom ber offensive was proving 
to  be the m ost effective defence of our homes and factories 
again st a b litz  on the grand scale. H ad the Germ ans been left 
undisturbed, th e y  w ould have increased their fighter production 
to  2,500 or 3,000 a m onth b.y the end of last year. T he B ritish  
and U .S . bom ber forces therefore in the w inter of 1943 and 
the spring of la st year turned their m ain effort again st the 
Germ an fighter factories.

T he A ir  M inister recalled th at, when introducing his E sti­
m ates on F eb ru a ry  29th la st year, he had said th a t historians 
of the future m igh t look back  011 the period when those attack s 
were .being delivered from Ita ly  and from  th is coun try as one 
of the decisive stages of the w a r,'a n d  he quoted  G eneral Arnold 
as h avin g recen tly  said p ractica lly  the sam e th in g. T h a t great 
series of a tta ck s had laid  the foundation o f the a ir  m astery 
w hich the A llies had enjoyed  on .D -day and since.

Seine Bridges
In the late spring the destruction of Germ an com m unications 

behind the intended invasion front took first place am ong our 
bom bing o bjectives. T w en ty-fo u r road and ra ilw a y  bridges 
over the Seine w ere selected, and b y  D -d ay all had been either * 
dem olished or severely dam aged. T h e  enem y had n atu rally  
assum ed th a t he could reinforce his defensive front by road and 
rail more q u ick ly  than we could reinforce b y  sea. A s things 
turned out, the w eather favoured this calculation,* and for three 
critica l d ays it w as im possible to  land troops or supplies over 
the beaches. B u t so thoroughly had the A ir  Forces done their 
w ork th a t the A llied  arm ies were able to  reinforce m uch more 
q u ick ly  than the Germ ans.

T he R .A .F . also successfully delivered tw o of the largest air- 
’ borne form ations ever taken into b attle . I11 the first of these 
operations B ritish  and A m erican airborne forces form ed the 
spearhead of the N orm andy landing. T h e  second operation 
succeeded later in forcing the M aas and the W aal. M oreover, 
since D -d ay  o ver 55,000 casualties had been evacu ated  b y  air.

In  rep ly  to  a question, Sir A rch ib ald  said th a t he did not 
th in k there had been in an y theatre of w ar a t a n y  tim e during 
th is w ar an y case in w hich an arm y had been so paralysed tfy 
an air force th a t it had been quite incapable o f m ovem ent.

T he A ir M inister then spoke of the sinking of the Tirpitz.  
T w o  squadrons o f B om ber Com m and, bom bing from some 
15,000ft., scored three d irect hits and tw o near misses. T he 
a im ing was done w ith  a B ritish  bom bsight of extraord inary 
co m p lexity , in gen uity , and accuracy.

Sir A rchibald  then m entioned how the R .A .F .  had dropped 
arm s for the patriots in the occupied countries, how some Polish 
officers had been brought to  th is co u n try  in a D akota, and how 
officers of the W om en’s A u x ilia ry  A ir Force had been dropped 
b y  n ight b y  parachute in F rance and had helped the M aquis.

H ow ever, said the A ir  M inister, the strategic bom ber offensive 
rem ained the principal role of the B ritish and U .S . B om ber 
Com m ands. F rom  tim e to  tim e targets were bom bed in direct 
support of the R ed  Arm ies. T h e  shortage of tanks and other 
equipm ent, and, m ost o f a ll, ot o il, w as ham pering and en­
feebling the pow er of Germ any*on every  front.

Sir A rch ibald  said th a t it was a b ig  decision of policy  when 
the Prim e M inister and the W ar C abinet determ ined in 1941 
to  launch th is trem endous offensive. W e knew , be said, that 
then  on ly a sm all proportion of our own bom bs were h ittin g  the 
righ t ta rg et, and th a t  the sam e w as true of the Germ an Air 
Force in the b litz. He described some of the difficulties which 
had to  be overcom e. F o r four years, he said, the A llied  A ir 
F orce wTas the only force from the W est carry in g  the wr<r to 
G erm any. “  H ad not the Luftivaffe  been out-fough t in the 
air, ham m ered on its airfields,, and sm ashed in its factories, 
there could  h ave been no invasion of N orm andy la st year. 
E v e ry  port in southern E ngland before D -d ay w as packed w ith 
shipping for the invasion— a bom b-aim er’s paradise. . . . Y e t  
not a bom b fe ll.”

T he com bined offensive against Germ an oil production had 
begun last A p ril. B y  Septem ber this production had been cut 
to  abo u t a  quarter o f the A pril figure. N ow  m any com bat 
units of the Germ an A rm y were not allow ed to  use oil excep t 
during actu al operations. Germ an oil production had been 
reduced to  such an exten t th a t availab le  reserves were 
approaching exhaustion.



2 7 6 F L I G H T M a r c h  i *5TH, 1 9 4 5

HERE
AND

THERE
A.T.A. Roll of Honour

SIR  S T A F F O R D  C R IP P S  disclosed last 
w eek th a t 117  men and 13 wom en 

pilots of the A ir  T ran sport A u x ilia ry  had 
lost their lives in the course of th eir 
fly in g  duties.

On J an u ary 31st last the A .T .A . had 
385 men and 86 wom en pilots a c tiv e ly  
engaged in ferryin g a ircraft.

Importance of Research

T IIE  im portance of going ahead w ith 
technical developm ent was a point 

m ade b y  W in g  Cdr. R oland R obinson 
(B lackpool), who th o u gh t we could not 
spend too m uch m oney on research. The 
Germ ans had been very  sm art about it, 
as w itness their V-w eapons, and he 
w anted an assurance th at we should give 
the greatest possible b ack in g  to the 
“  back-roQm b o y s ”  both  now and after 
the war.

H e also suggested th a t regular ph oto­
reconnaissance of G erm any b y  the 
R .A .F .  durin g its occupation would 
avoid  locking up unnecessary land forces.

P acif ic  A i r / S e a  Rescue

FO U R  R .N .Z .A .F . C atalinas picked  up 
142 su rvivors from  a destroyer 

w ith in  easy range of the Japanese guns 
on L e y te  island, one of the “  Cats ”  suc­
cessfu lly ta k in g  off w ith  no few er than 
63 men aboard.

Seven T hunderbolts covered the flying 
boats during the rescue.

Clusters Fluster F r itz

A  T R I B U T E  to  the effectiveness of the 
new “ c lu s te r ”  bom bs being 

dropped b y  fighter-bom bers of 2nd 
T .A .F . was recently paid b y  a Germ an 
prisoner on the C anadian  A rm y ’s section 
of the W estern F ron t.

“ T h e y  g ive you the creeps,”  a cap ­
tured P anzer G renadier is reported to 
have said. “  T h ey are worse than  ordin­
a ry  bom bs, for th ey come from  nowhere 
and the b last knocks you  over before you 
know  w hat h it y o u .”

C luster bom bs are bunches of 26 frag­
m entation bom bs w ith parachute

INVESTITURE : First Press picture ever taken of a Royal investiture within  
Buckingham  Palace shows the King presenting the C.G.M. to Fit. Sgt. E. Durrans,

R .A.F. Bomber Command.

R u g b y  Retirement

MR . A . P . Y O U N G , managed of 
B .T .H . R u g b y  w orks since Janu­

a ry  1st, 1929, has recen tly  retired and 
has been succeeded b y  Mr. H. T . Satchell 
as from M arch 1st. Mr. Y oun g, who 
received a presentation from the em-

FIGHTING VANGUARD : Leading a line-ahead of this U.S. Third Fleet unit in the 
Pacific is an Independence class carrier followed by one of the Essex class. Aircraft,

mostly Hellcats, crowd their flight decks.

attach ed  and tim ed to  explode a short 
distance above the ground.

A ir  Estimates D ebate

AL T H O U G H  the debate in the Com ­
mons w hich follow ed the A ir  M in­

ister’s speech on the A ir E stim ates last 
w eek d evoted  m ore tim e to  the A .T .C . 
than  to  a n y  .other su b ject, m an y other 
points were stressed b y  a v a r ie ty  of 
Members.

Mr. M ontague (Islington W est) e x ­
pressed the personal opinion th a t “ this 
w orship of the goddess of s p e e d ”  would 
be u n likely  to m ake hum an beings an y 
m ore h app y, bu t he agreed th a t  as we 
lived  in a co m p etitive  w orld m enaced b y  
w ar, we m ust th in k  in term s of 20 years 
hence, and he paid a tribu te  to  the 
“ back-room  b o y s ”  who had developed

jet-propulsion. T h e y  were, he knew  very  
w ell, actu ated  b y  patriotism  and b y  con­
siderations th a t had very  little  to  do 
w ith  m atters of p rivate  property.

Pacif ic  Partners Turned  Down

MR . M O N T A G U E  w ent on to  say, 
how ever, th at m ilitary  and civ il 

a ircra ft advanced together, and th at as 
future peace depended on “ a razor edge 
o f eq u ilib riu m ,”  we m ight as well leave 
the developm ent of the rocket bom b to  
p rivate  enterprise as th a t of the fast a ir­
cra ft o f the future.

A ll “ C h ic a g o ”  am ounted to  was 
m akin g  the air w orld safe for com m er­
cialism , and a n y  com m ercial cartel could 
do e x a c tly  the same th in g— arrange zones 
of influence and d iv id e world trade. Lord 
Sw in ton  had told  the Aerodrom e O w ners’ 
A ssociation  th a t we had achieved a com ­
m onw ealth partnership in the air, but 
we had done n othin g of the s o r t ; we had 
turned dow n our tw o P acific partners, 
and in E m pire as in tran satlan tic  ser­
vices, c iv il av iatio n  w as to  run as v ir­
tu a lly  p rivate  m onopolies.
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ployees cn his retirem ent, joined B .T .H . 
in 1901, and, excep t lor a tw o-year in ­
te rva l in A m erica, has served the com ­
pany contin uously for forty-four years.

Q u eer  Cargoes

B.O .A .C . a ircraft h ave carried some 
queer cargoes from tim e to  tim e, 

and the corporation ’s Neivs L etter  for 
F eb ru ary  lists a few of the more un­
expected item s, w hich include live  frogs 
and fleas for research, 1,000 kg. of 
m orphine for M oscow, a p acket of indus­
trial diam onds w orth £ 20,000, a £4,000 
violin, three gold bricks w orth £10,000, 
and a sm all packet of m edical supplies 
assessed a t £11,000.

P a s se d  to You

TH E  Japs w ill have their 
G e r m a n  cronies to 

th an k  if  th e y  learn, before 
too long, w h at n a sty  th in gs 
fly in g  bom bs can be.

F o r, according to  a report 
from U .S ., it is believed 
th a t a m uch faster and even 
more lethal version of the 
m issile—  a super Y ankee- 
D oodle bu g, as it were—  
w ill be used from  carriers in 
the softening-up process oi 
the Japanese m ainland.

T he U .S . O rdnance D e ­
partm ent is said to  be busy 
on their production now .

F lig ht  recently published 
a picture of the A m erican 
versio n .

King Farou.1c Visits F.A.A.

KIN G  -F A R O U K  of E g y p t  recently 
paid his first v is it  to  a B ritish  w ar­

ship when he spent some six hours 
aboard H .M .S. Hunter,  one of the R oyal 
N a v y ’s m ost m odern escort carriers on 
active  service.

The carrier was ly in g  off A lexand ria  
a t  the tim e, and the F leet A ir Arm  
“ laid o n ’ ’ a dem onstration of opera- 
tion al*flyin g technique for the visitor.

J a p  Petrol Substitutes

A  C L A IM  th a t Jap an  can 
produce su bstitu te  fuels 

for a ircraft if she is deprived 
o f the n atural resources in 
th e  Philippines and E ast 
Indies was m ade recently 
by L t. Gen. R eik ich i T ada, 
director - general of the 
Japanese Scientific M obilisa­
tion  A ssociation , in an 
article  in their news a g en cy ’s com ­
m ercial service. He said th a t petrol from 
coal, buth an ol and alcohol from 
potatoes, and fuel and lu bricatin g  oil 
from pine roots could 511 be produced in 
sufficient quantities to m ake Japan self- 
sufficient.

E ven  assum ing this is possible, he 
m ade one little  s l ip ; he should have 
said when she is deprived, etc ., not if.

N e w  Ra n g e r  Engine
A H E W  R an ger a ircraft engine which 

w ill be “ read y for peacetim e jobs as 
soon as the w ar ends,”  and is suitable 
for feeder-line aircraft, has been an­
nounced as under developm ent.

It  is a tw elve-cylin d er air-cooled in ­
verted  V -ty p e  unit w hich gives 700 h .p . 
for take-off w ith  ioo-octan e fuel, and 
weighs only 870 lb. com plete w ith  stan ­
dard a c c e s s o r ie s i t  is thus claim ed to  
be 25 per cent, ligh ter than other engines 
of com parable horse-power. C om p act­
ness is also a feature, as it  is 74.92m . 
long, 33.28m. wide, and 3 1 .1 1 m . in over­
all height.

PIN-POINTED : The camera caught this Hellcat poised m om entarily on its nose after hitting the 
barrier on its carrier A second later it fell back

KANGAROO MUSTANG : Rocket-firing Mustangs are ta  be produced in Australia 
by the Commonwealth Aircraft Corp., by arrangement w ith North American  
Aviation Inc., for the war against Japan. Note the curious camouflage effect ofthe tailplane shadow in this picture

A A sia-P ac i f ic  A ir  Lmk
R E G U L A R  round-trip air service 
between India and A u stralia  has 

been introduced .b y  the U .S .A .A .F . 
A ir  T ran sport Com m and “ to provide 
closer liaison between the A llied  C o m ­
m ands in S .E . A sia and those in the 
S .W . and Central P a c ific ,’ ’ it  has been 
announced b y  the U .S . W ar D epartm ent. 
Special missions have, of course, been 
p reviously flown over this route, but 
regular flights betw een C a lcu tta  and E x ­
m outh G ulf, A u stralia , are a new feature.

T he long over-w ater hop from Ceylon 
to a point north of N ew G uinea is made 
b y  C-54 Skym asters in 15 hr.

For Your  D iary

T

H E  R o y al A eronautical Society (with 
which is incorporated the. Institution 

of A eronautical Engineers) is to hold its 
annual general m eeting a t 4, H am ilton 
P lace, London, W .i ,  on T h ursday, March 
29th, startin g  at 5.30 p.m .

*  *  *

A n “ open se ssio n ’ ’ w ith  addresses by 
S ir Stafford Cripps and Mr. G . M an­
ning, director-general of A .I .D .,  is to be 
included in the agenda of the annual 
general m eeting of the A .I .D . T echnical 
S taff A ssociation to  be held a t the Central 
H all, W estm inster, on S atu rd ay, March 
17th .

T he m eeting is called for 1.30 p.m ., 
but the open session begins a t  3 .15  p .m .

T he 1945 conference (the fourth in the 
series) of the X -ra y  A n alysis G roup of 
the In stitu te  of P hysics has been fixed 
for A p ril 12th and 13th next, and will be 
held a t the R o y al Institution , London, 
under the chairm anship of Sir Law rence 
B ragg.

A m ong the series of papers and dis 
cussions on the program m e w ill be a le c­
ture b y  P rof. J. D . Bernal on “ The 
F u tu re  of X -ra y  A n a ly sis .’ ’
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JOURNEY’S E N D : Cleopalr > 
circles before alighting at Durban.

B.O.A.C.
WARTIME

SERVICES
D if f icu l t ie s  a n d  Achieve*  
m ents: Pioneering New Routes

B y  V L. G R U B E R G

17 O K  o v e r  f ive  y e a rs ,  since  th a t  m e m o ra b le  d a y  o f  Sep- 
1  te m b e r  2nd, 1939, w h en the first p a r ty  o f  R . A . F .  

perso n n el w a s  flow n in a n  E n s ig n  to  F ra n c e ,  the 
B . O . A . C .  has p e r fo rm e d  all k in d s  of fron t-lin e  d u ties .  I t  
ceased  to  be a  c o m m e rc ia l  u n d e rta k in g .  T h e  m a c h in e s  w ere  
s tr ip p ed  a n d  a d a p te d  to th eir  w a rt im e  tasks, th e  t im e-tab les  
sc ra p p e d , personnel a llo tte d  w a r  jo b s ,  a n d  instead  o f  the  
g a y  cro w d  of passengers , m il i ta ry  a n d  o th er  w a r  im p o rta n t  
personnel a n d  su p p lies  w ere  ru sh ed  a lo n g  th e  s k y  routes.

S o m e are  to - d a y  b e c ry in g  the loss o f  o p p o rtu n ities  and 
initial a d v a n ta g e  d u e  to  the  c o m p le te  d isregard  o f  c o m ­
m erc ia l  c o n sid era tio n s  in the  o p e n in g  stages o l the  w a i . 
B u t  it seem s o n ly  righ t th a t  a lo n g  w ith  all other resources 
o f  th e  N a tio n  air tra n sp o rt  sh o uld  h a v e  been m o b ilise d  fo r  
th e  w a r  effort w ith o u t  hesitation  a n d  lim itatio n s, a n d  w i t h ­
ou t b a c k - th o u g h t

I t  is one of th e  in h eren t c h a ra c ter is t ic s  ot w a r  th a t  it 
d isru p ts  a n d  se r io u s ly  u n d e rm in es  the e ff ic ien cy  o f  all 
tra n sp o rt  enterprise. A.ir tra n sp ort,  w ith  its lo n g-ran ge  
op eratio n s , is even  m o re  su scep tib le  to  this  d is ru p tiv e  in t e r ­
ference. C o n s id e r  th e  s i t u a t io n :  F r a n c e  h a d  c o l la p s e d ;  
I t a l y  en tered  th e  w ar. V ita l  E m p ire  c o m m u n ic a t io n s  had

been p r a c t ic a l ly  sn a p p e d , a n d  p o w e rlu l  
e n e m y  a ir  forces lu rk e d  r igh t  outsid e  the 
ho m e base  o f  tra n sp o rt  a irc ra ft .  C iv il  
a irc ra ft  co u ld  le a v e  a n d  e^iter th e ir  ho m e 
term ini o n ly  under the  c o v e r  o f  d arkn ess. 
M ost f ly in g  had  to  be d o n e  to  o r  th ro u g h  
c o m b a t  zones. S u c h  w a s  th e  set-up.

T o  re-establish  the b a d ly -n e e d e d  c o m ­
m u n ic a tio n s  w ith  E g y p t ,  A fr ic a ,  Ind ia, 

the  M id d le  E a s t ,  th e  tra d it io n a l a ir  route had  to  b e  d e v ia te d  
to  W e st  A fr ic a ,  to  l in k  u p  w ith  the tra n sco n tin e n ta l  A fr ic a n  
sy s te m  a n d  to  fo llo w  th e  L a g o s - K h a r t o u m  ro ute  e sta b lish ed  
in 1936 b y  Im p e ria l  A ir w a y s .

T h e  R o y a l  M ail C ly d e ,  w ith  C a p t .  A .  C .  L o ra in e  as 
sk ip p er , w a s  the  first f ly in g  bo at to  m a k e  the  v o y a g e  from  
E n g la n d  to the  W e st  c o a s t  o f  A fr ic a .  It flew from  E n g la n d  
to  L is b o n , so m e 1,000 m iles, a n d  th en ce  to  B a th u rst,  in 
G a m b ia ,  c o v e r in g  a  further 1,900 m iles, the  e q u iv a le n t  o f  
a n  A t la n t ic  crossing. T h e  ta sk  w a s  not e a sy .  S o u th  ot 
L isb o n  th ere  w ere  110 facilities for f ly in g  bo a ts ,  in  F rench 
E q u a to r ia l  A f r i c a  th e  p o lit ica l  s itu ation  w a s  then  d e licate . 
M a in te n a n c e  fa c il i t ie s  d id  no+ e x is t .  B u t  th e  C ly d e ,  a f te r  
c o v e r in g  so m e  T2,ooo m iles, re tu rn ed  to  E n g la n d ,  and  
the route  w a s  estab lish ed . F o u r  S h o rt  E m p ir e  f ly in g  boats 
w ere  then ra p id ly  fitted w ith  e x tr a  fu e l a n d  oil ta n k a g e  for 
the  lo n g  L is b o n - B a th u rs t  h o p , a n d  pressed into service . < 

T h is  w a s  the b e g in n in g  oi the  n ew  g rea t  route  to  the 
A fr ic a n  c o n t in e n t  w h ic h  now  b ifu rca te s  a t  L a g o s  in to  a 
2,500 m iles long la n d -a rm  o p e rated  w ith  D a k o ta s  across 
A fr ic a  to  K h a r t o u m  a n d  C a iro , and a 3,500-mile f ly in g -b o a t  
se rv ic e  u p  the C o n g o . B y  the  m id d le  o f  1944 th e  returns
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FOR F U T U R E  S K IP P E R S  : A n  Empire flying boat at the B.O .A C. Train'ng School near Johannesburg on the Vaal River

o f  tw e lv e  m o n th s  o f  o p eratio n s  to  W e s t  A fr ic a  sh o w ed  
2-659,932 c a p a c i t y  ton-m iles.

L a g o s  is n o w  w ith in  th ree  d a y s ’ reach o f  L o n d o n ,  and 
i f  the  m ore d irect route  across  the S a h a r a  w ere  to  be  e stab  
lished, th e  jo u r n e y  w o u ld  sh r in k  to  16 hours.

A t  K h a r to u m  this serv ice  l in k s  u p  w ith  the  “ H o rsesh o e  
r o u t e " — a  se rv ic e  based  on D u r b a n  (and o p e rated  w ith  
th e  “ C "  c lass  f ly in g  bo a ts ,  S 2 3 ’s a n d  S 3 o ’s) a n d  le a d in g  
v ia  E g y p t ,  P a lestin e , a n d  Ira q  to  In d ia .  T h e  im p o rta n c e  of 
these services  m ig h t  be  i l lustrated  b y  th e  fa ct  th a t  d u rin g  
12 m o n th s  e n d in g  A p r i l ,  1944, a lo n e , 7,925,708 c a p a c i t y  
ton-m iles w ere  o p e ra ted  on the “ H o rsesh oe  r o u t e ,"  or 
a b o u t  60 per cen t,  m o re  than  the tota l c a p a c i ty  ton  m ile a g e  
on a ll  tra n sa tla n tic  services.

F i  v e  B . O . A . C .  serv ices  l in k  this  c o u n try  w ith  the A fr ic a n  
c o n t in e n t : U . K .  - L is b o n  - R a b a t  - P o r t  E tie n n e  • B a th u r s t  - 
F r e e to w n  - T a k o r a d i- A c c r a - L a g o s  ; U .K . - L i s b o n  - B a t h u r s t  
b y  B o e in g  f ly in g  b o a ts  c o n t in u in g  to  B a lt im o re ;  U .K .- J e r b a -  
C a iro  and th en ce  v ia  H a b b a n iy e h - B a h r e in  to  K a r a c h i  and 
C a lc u tta ,  op erated  w ith  S u n d e r la n d s  ; a n d  U  .K .-T r ip o l i  •

MODERN C A R A V A N  : A  Lodestar at jedda 
near Mecca, on the South Arabian route

C airo , a n d  U .K .- R a b a t- T r ip o l i - C a ir o ,  both 
o p e ra te d  w ith  D a k o ta s .

T h e  a p p r o a c h in g  o f  G e rm a n  a rm ie s  to w a rd s  
th e  S u ez  C a n a l  a n d  th e  en su in g  N o r th  A fr ic a n  
a n d  M e d iterra n e a n  m il i ta r y  o p e ra t io n s  m a d e  
a h e a v y  call on th e  C o r p o r a t io n 's  resources. 
G ro u n d  staff,  a ir c r a ft  a n d  c re w s  w e re  ch a rg ed  
w ith  in n u m e ra b le  ta s k s  c o n n e cte d  w ith  th e  
c a m p a ig n ,  c a r r y in g  v a lu a b le  fre igh t,  d esp atch es, 
im p o r ta n t  persons, m u n itio n s, w o u n d e d , 
etc .

In C re te  Ihe B . O . A .C .  rush ed  u p  tw o  f ly in g  
b o a ts  w h ich  in 13 u n a rm e d  a n d  m o s t ly  u n ­
esco rted  trips, e v a c u a t e d  469 passengers, s k i p ­
p in g  b e tw e e n  sw a rm s o f  J u n k e rs  a n d  D o rn iers. 
B . O . A . C .  a irc ra ft  c a lle d  at  M a lta  4a n d  T u n is ,  
u n lo a d in g  v i ta l  su p p lies  a n d  lo a d in g  s ick

a n d  w o u n d e d  to th e

An Ensign airliner o» a c c o m p a n im e n t  o t  L u f t -
B.O.A.C circling to waf l e  b o m b s,
iand at K hartoum  L a t e r ,  th e  treach er-
(n the background is ous, A x is  - assisted

the N’ le. “ a b o u t - t u r n "  of Iraq
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to  A n k a r a ; to  T e h e r a n  v ia  D a m a s c u s  a n d  B a g h d a d ; to 
J e d d a  v i a  P o r t  S u d a n ;  to  A d e n  v i a  A s m a ra ,  a n d  once  
w e e k ly  to  A d d is  A b a b a .

S o m e  o f th ese  services , e sp e c ia l ly  th e  sh o rt-h a u l ones, 
are ,  of co u rse , t y p ic a l  w a r t im e  crea tio n s, a n d  it  ca n  be 
a ssu m e d  t h a t  a f te r  th e  w a r  th e ir  o p e ra t io n  m ig h t  be le ft  
to  a sso c ia te d  fe ed e r  c o m p a n ies .  B u t  th e ir  e s ta b lish m e n t  
d u r in g  th e  p re se n t  e m e rg e n c y  h a s  c o n tr ib u te d  v i t a l ly  to  
th e  m a in te n a n c e  o f  c lose  c o n ta c t  b e tw e e n  th e  m il i ta r y  a n d  
s u p p ly  ce n tre s  o f  th e  M id d le  E a s t  th e a tre .

W a r t im e  c o n d it io n s  are  re flected  in th e  a ir c r a ft  fleet 
w ith  w h ic h  th e se  ro u te s  are  o p e ra te d .  P r i o r i t y  b e in g  g iv en  
to  c o m b a t  t y p e s ,  th e  B . O . A . C .  h a d  to  r e ly  on  m a ch in e s  
w h ic h  u n d e r  u su al co n d it io n s  -would b e  co n sid ered  in a d e  
q u a te .  S h o r ta g e  o f  a ir c r a ft  c o u p le d  w ith  increased  traffic

(Above.) AFRICAN EXPECTATION :The arrival of the flying boat k  a 
social event in a Congo village (Top right) A Boeing flying boat brings 
freight from America to Lagos, Nigeria (Right) CONGO IDYLL : Canopus 
refuelling at Stanleyville during a 

trans-African flight
bore g r a v e  d a n g e rs  to  the s e c u r ity  of 
the  C a ir o - K a r a c h i  ro ute  v ia  th e  P e r ­
sian G u lf .  U n d e r  str ict  se c re cy ,  lan d  
a n d  sea a irc ra ft  o f  th e  R . A . F ,  a n d  the 
B . O . A . C .  s u r v e y e d  a n  a lte rn a t iv e  
route  for an  e m e rg e n c y .  In s te a d  of 
g o in g  1 orth from  E g y p t  v i a  P a le st in e  
a n d  I ra q ,  th e  ro u te  w o u ld  str ike  south  
fro m  C a iro  to  P o r t  S u d a n  a n d  A s m a ra ,  
a n d  th e n c e  e a s t  across to  A d e n ,  v ia  
th e  so u th ern  f r i n g e - o f the  A r a b ia n  
P e n in su la  to  K a r a c h i .

O n e ’s im a g in a tio n  does n o t  h a v e  to 
be v e r y  f la m b o y a n t  to  realise  w h a t  w a s  
in v o lv e d  in b r e a k in g  th is  v irg in  route.
E v e n  fro m  s c h o o lb o y s ’ m a p s  on e  c a n  
g a th e r  a  p ic tu re  o f  th is  region, 
d e p r iv e d  o f  w a te r ,  c u lt iv a t io n ,  etc.
B e c a u s e  o f  h e a v y  su rf  d u r in g  th e  m o n ­
soon p erio d  it w a s  d e cid ed  to  use la n d  
a ircra ft ,  a n d  bases h a d  to  be e s ta b ­
lished a t  S a la la h  a n d  M asirah fro m  
sc ra tc h .  R u n w a y s ,  b u ild in g s ,  h a n g a rs ,  d o rm ito ries , d is t i l­
l in g  p la n t  fo r  w a te r  a n d  w ireless e q u ip m e n t  h a d  to  b e  set 
u p .  E v e n  food  had to be  su p p lied  b y  a ir  w h en  th e  w o rk  
w a s  in progress

Middle East Hub
A t  th e  b e g in n in g  o f  1941 th e  w o rk  w a s  a c co m p lis h e d . 

S ta r t in g  a t  first as  a  m o n t h ly  se rv ic e ,  th e  S o u th - A r a b ia n  
ro u te  w a s  la te r  flo w n  w e e k ly  in a d d it io n  to  b e in g  h e a v i ly  
used b y  th e  R . A . F .  a n d  U .S .  A . T . C .  as  a  s u p p ly  line  fo r  
C h in a ,  a n d  w a s  f u l l y  e q u ip p e d  w ith  w ire less  fo r  p o in t-to -  
p o in t  a n d  g ro u n d -to -a ir  c o m m u n ic a t io n  a n d  n a v ig a t io n .

A t  C a iro  th e  W e s t  A fr ic a n  a n d  tr a n s - A fr ic a n  services  
m e e t  th e  se rv ice  to  In d ia  a n d  A u s tr a l ia ,  a n d  th e  M id d le  
E a s t  ro u tes  w h ic h  ra d ia te  fro m  here  in a  sp o k e-lik e  fa sh io n
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demands and hazardous war conditions were alleviated by 
the employment of American machines. A t present, ex­
cept for the Sunderland flying boats and the Ensigns, all. 
East-bound services are operated with American types.

Never before the war has the African continent and 
the Middle East been spun by such a close air network as 
that developed by the B .O .A .C . during the past few years. 
If this in itself is an achievement, it is enhanced by the 
conditions under which it has been accomplished.

Adm ittedly, as on many occasions in human history, war 
exigencies— and their concomitant disregard of commer­
cial considerations— forced the pace of transport develop­
ment. B ut it is under these conditions of war, with 
shortages of equipment and personnel, emergency needs 
and priority for direct m ilitary operations, that the excel­
lency of flying and engineering skill and resources come 
to the fore. Here are the dividends, of the vast fund of 
experience gathered in the early days of Empire flying.

B o m b in g P in p o in ts  in  Ju n gle

W H E N  aircrew s in E urope are briefed before a mission 
th ey  stu d y photographs of the target th e y  are to  bom b. 
L an dm arks are pointed ou t to  th e m ; the intersections 

of wide roads, reservoirs, great warehouses and m arshalling 
yards show up like arrow heads pointing to  the place where 
their bom bs m ust fall.

In B urm a, pilots, navigators and bom bardiers do not often 
know such luxuries as these. Too often the ta rg et is a place 
w ith out a nam e, a mere p inpoint on a large-scale m ap. A nd 
when th e y  are show n a  photograph of the spot th ey  are lu ck y  
if th ey  see m uch more than  the top  of trees— a few hundred 
of the m any m illions of identical-looking trees above which 
the airm en of E astern  A ir  Com m and d aily  fly.

Y e t  as the A rm y advances stead ily  southw ard it  m oves over 
tracks littered w ith sm ashed equipm ent, across w recked stores 
areas and through strong-points w hich have becom e graveyard s 
for the Japanese— all this the w ork o f A llied  airm en.
* H ow is such accu racy attained  ? W h at decides w h y one 
sm all p atch  o f jun gle, looking very  m uch like the surrounding 
forest, is the point w hich m ust be attack ed  ?

A s in a ll other aspects o f air w arfare in S ou th -E ast A sia, this 
problem is one w hich m ust be m et b y  special measures B u t 
behind all of them  is the need w hich is fundam ental in every 
th eatre: precise n avigation . W ith o u t this all the tricks would 
fail.

V .C .P . bom bing is one of the m ethods of obtain ing pinpoint 
accuracy, but it  can on ly be used when the ta rg et is w ith in  sight 
of our own lines. A  visu al control post— V .C .P .— is m anned 
som etim es b y  a fly in g  m an, som etim es b y  an A rm y officer, 
equipped w ith a sm all radio transm itter and a pair of 
binoculars. .

A n  enem y position giving trouble to  our land forces is to 
be attack ed  from  the air, and a form ation sets out to  the 
approxim ate position. A s the aircraft approach his concealed 
transm itter the V .C .P . officer calls up the lead a ircraft on his 
radio and guides the force to  its objective, using all the little

local landm arks w hich  no m ap, how ever large, could show. 
A  peculiar rock form ation, a gap am ong the trees, the scarred 
earth  where a shell has fa lle n : such irregularities as these are 
the aids to  V .C .P . bom bing. A n d  when the first bom bs have 
been dropped the ground observer corrects the aim  until the 
targ et is wiped out.

T h is m ethod is so effective that' frequen tly co n gratu latory 
messages reach the airm en from  the A rm y th an k in g  them  for 
neutralising an obstinate Japanese pocket.

A s in air w arfare in the W est, A llied  fly in g  m en over B urm a 
occasionally have Pathfinders to  d irect their strikes. B u t th ey  
are m uch more litera lly  Pathfinders in the F a r  E ast.

Som etim es a p ilot on reconnaissance over enem y territory 
notices an unusual m ovem ent beneath him . T he Japanese are 
m asters of the art of cam ouflage, bu t some change in the m ono­
tonous green landscape catches the p ilo t’ s eye. He circles, 
noting every  d istin ctive  feature on the ground, m akes a careful 
check of his position, and then flies home to  report his 
suspicions to  Intelligence.

A n  a tta ck  is ordered, against th a t sm all point, so like its 
surroundings th a t o n ly  the m an th a t has seen it  once can 
recognise it again . A nd so he leads the squadron to the spot 
— a true pathfinder— to  put his suspicions to the test of fire 
and high explosive.

Bom bs dropped in th ick ly  wooded coun try m ay hit and 
destroy some c leverly  concealed Japanese o b jective, b u t the 
success of the mission w ill also be concealed if  high explosive 
alone is used. In  this specialised w arfare the backroom  boys are 
engaged as m uch as th ey are in Europe. E xperim ents have 
been m ade on secret testin g  grounds until the best m ixture of 
explosive and incendiary has been evolved, not on ly to  destroy 
b u t also to  reveal w h at dam age has been done to  targets 
screened b y  the effective cam ouflage o f jun gle grow th.

T his and th e  m issions of the cargo a ircraft is w h y E astern  
A ir Com jnand now m ounts 3,000 sorties in a single., d a y— yet 
drops bom b loads far sm aller than  in the W est.

TRANSFERS FROM AIR FORCE TO ARMY
TH E  follow ing m essage from the Secretary of S tate for A ir 

(Sir A rchibald  Sinclair) to  all Com m ands, Groups and units 
of the R o y al A ir F orce has been issued: —

His M a jesty 's  G overnm ent recently decided th a t the armies 
in the line were to  be reinforced b y  the addition of fighting men 
who would be drawn in p art from the R o y a l N a v y  and the 
R o yal A ir Force.

W e are engaged upon the concluding stages of a great com ­
bined operation. O ur resources are taxed  to  the utm ost and 
the tim e has come when the three fighting Services m ust be 
regarded as, in effect, one Force, the m em bers of which m ust 
be prepared to  serve in w hichever arm  the need is greatest. 
L o y a lty  to  a  p articu lar Service and in d ivid ual preference must 
take second place.

T h e A rm y needs officers, and an op p ortu n ity  will sh ortly be 
given to officers and airm en to volun teer for com m issioned 
service in the A rm y. * T he A rm y also needs men to figh t in the 
ranks, and airm en w ill be asked to volunteer for transfer to 
the A rm y for service in th a t ca p a city . B u t if there are. not 
enough volunteers it w ill be necessary to  m ake up the num ber 
by com pulsory transfer. Such transfers w ill be m ade, as far 
as possible, from G roup V  trades and from  the R .A tF . R eg i­
ment, w hich is being reduced in size.

The num ber to  be transferred will represent a ve ry  sm all 
proportion only of the to ta l strength of the R .A :F .,  and trans­
fers w ill be spread o ver several m onths. T he conditions of 
transfer w ill be announced b y  A ir M inistry Orders.

I realise th a t the transfers, w ith the sh ift of loyalties th ey

entail, w ill cause d isappointm ent to those who hoped to serve 
their co u n try in the R .A .F . B u t the needs of war m ust come 
first, and this will, I know , be understood and accepted by the 
Service. . (Signed) A r c h i b a l d  S i n c l a i r .

“  FLIGHT ” HANDBOOK
A IR  C H IE F  M A R S H A L  S IR  A R T H U R  W . T E D D E R , 

G .C .B ., has contributed  an excellent forew ord to  the 
fourth edition of the F lig h t  H andbook published recently. The 
new edition has been much enlarged and is la v ish ly  illustrated. 
It surveys progress in design and construction  and briefly com ­
m ents upon recent developm ents,* including con tra-rotatin g 
airscrew s, rocket and stratosphere flight, gas turbines, je t  pro­
pulsion, assisted take-off, n ight navigation  b y  astrograph, 
radiolocation, de-icing, and the use of therm o-plastics. * A  
special chapter is devoted to instrum ents. A s well as dealing 
w ith the more advanced aerodynam ic and structural phases of 
m odern aviatio n , first principles are explained in sim ple lan­
guage.

Included in the new edition are sectional perspective d raw ­
ings of the Airspeed O xford, A vro  L an caster h eavy bom ber, De 
H avillan d  A lbatross, H an d ley Page H alifax  h ea vy  bom ber, 
H aw ker T yph oon , Short Stirling and V ickers Superm arine S p it­
fire ; also interior sectional draw ings and particulars of the 
R olls-R oyce Merlin, B ristol H ercules, N apier D agger, P ra tt 
and W h itn ey T w in  W asp engines. Germ an pow er units, too, 
are described.

The price is 7s. 6d., and the handbook is obtainable through 
booksellers or from F lig ht  Publish ing Co., L td ., D orset House, 
Stam ford Street, London, S .E . i  (post free 7s. io d .) .
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Operational Japs
Latest Official Data on Some Current Enemy Aircraft in the Far East

JILL 12, a torpedo-bomber with top speed 
of over 300 m.p.h

EMILY 22 is one of the best of all Japanese aircraft and boasts a particu­larly good performance with a top speed of 296 m.p.h.

T H E  b e lie f, c o m m o n ly  h e ld  in  th is  c o u n tr y  a n d  
A m e r ic a  b e fo re  th e  w a r, th a t  J a p a n e se  a ir c r a ft  w ere  
a s  “  c h e a p  a n d  n a s ty  "  as th e  fla sh -la m p  b u lb s  th e y  

e x p o rte d  is n o w  k n o w n  to  h a v e  b een  e n tir e ly  fa lla c io u s . 
F ro m  th e  d a y  t h e y  p lu n g e d  in to  th e  w a r  w ith  th e ir  su rp rise  
a t ta c k  on P e a r l H a rb o u r , it  b e c a m e  in c re a s in g ly  e v id e n t 
t h a t  th e  c r a f t y  N ip s  h a d  b een  le a d in g  th e  rest o f  th e  w o rld  
u p  th e  g a rd e n  fo r  y e a rs . S o  fa r  fro m  b e in g  a n y  G ilb e rt  
a n d  S u lliv a n  o u tfit , th e  M ik a d o ’s a ir  fo rce  h a d  b een  ta k in g  
e v e r y  a d v a n ta g e  o f th e  in fo rm a tio n  c a re le s s ly  p a sse d  on 
to  th e m  b y  us A n g lo -A m e r ic a n s  on h o w  to  d esign , b u ild  
a n d  use m ilita r y  a ir c r a ft , a n d  c o n s titu te d  an  a ir  p o w er 
to  be re ck o n e d  w ith .

I t  is tru e  th a t ,  b e g in n in g  w ith  th e  V a l d iv e -b o m b e rs  
u se d  on t h a t  fa te fu l D e c e m b e r  7 th , m a n y  o f th e  ty p e s  first 
e n co u n tere d  w ere  s lig h t ly  h a m p e re d  b y  fix e d  u n d e rca rria g e s  
a n d  th u s  d id  n o t c o m p le te ly  s h a tte r  th e  c a r e fu lly  n u rsed  
n o tio n  o f a e ria l in fe r io r ity  a t  one ,fe ll b lo w . B u t  th e re  
w a s, it  m ig h t a s w e ll be  a d m itte d , m o re  u p  t h a t  flo w in g  
o r ie n ta l s le e v e  th a n  a y e llo w  a rm , a n d  it  is p r o b a b ly  tru e  
to  s a y  th a t  th e  J a p a n e se  A ir  F o rc e  w o rk s  to  a h ig h e r  s ta n ­
d a rd  th a n  is g e n e ra lly  su p p o sed  e v e n  to -d a y . In d e e d  th e  
A m e r ic a n  jo u rn a l, P o p u la r  S c ie n c e  M o n t h ly , w h ic h  r e c e n tly  
p u b lish e d  an  a n a ly s is  o f J a p a n e se  m ilita r y  a irc ra ft , a g reed  
th a t  se v e ra l J a p  ty p e s  a re  su p erio r to  s im ila r  U .S . ty p e s  
in  p e rfo rm a n ce , a d d in g  t h a t  it  w a s  e q u a lly  tru e  t h a t  in 
o th e r  c a te g o rie s  th e  U .S .  ty p e s  w ere  d e fin ite ly  on to p .

High-performance Types
F o u r  ty p e s  w h ic h  co m e in to  th e  h ig h -p e rfo rm a n c e  c la ss  

a n d  w h ic h  h a v e  la te ly  b een  e n c o u n te re d  in  c o m b a t  m a y  b e  
ta k e n  a s e v id e n c e  o f th e  e ffo rts  b e in g  m a d e  in  resea rch  a n d  
p ro d u c tio n , th o u g h  n o w  t h a t  th e  U .S .  S u p e rfo rts  are  p a y ­
in g  s te a d ily  in c re a sin g  a tte n tio n  to  in d u str ia l ta r g e ts  on 
th e  J a p  h o m e la n d , i t  m a y  n o t be  to o  o p tim is tic  to  lo o k  fo r 
a  d efin ite  c h e c k  to  th e ir  p r o d u c tiv e  a c t iv it ie s . A v a ila b le  
in fo rm a tio n  in d ic a te s , h o w e v e r , th a t  c e rta in  w e a k n e sses  
co m m o n  to  m o st J a p  a ir c r a ft  a re  b e in g  ta c k le d , a lth o u g h  
i t  is tru e  th a t ,  in  g e n era l, in su ffic ie n t a t te n t io n  h a s y e t  
b e en  p a id  to  su c h  th in g s  a s  a rm a m e n t— th e  m u zz le  v e lo c ity  
o f th e ir  g u n s is in ferio r, an d  so a re  th e ir  s ig h tin g  a n d  c o m ­
p e n s a tin g  d e v ic e s— th e  le a k p ro o fin g  o f fu e l ta n k s , a n d  th e  
p ro v is io n  o f a d e q u a te ly  h a rd e n ed  stee l fo r p ro te c t iv e  
a rm o u r.

In fe r io r  c o n tro l a t  h ig h  sp eed s h a s  b een  a n o th e r  w e a k ­

ness w ith  th e ir  fig h te r  ty p e s , b u t  th is , a t  a n y  ra te , is b e in g  
ra p id ly  im p ro v e d .

T o  e n u m e ra te  th e  fo u r  n e w  (or c o m p a r a t iv e ly  new ) ty p e s  
ju s t  m e n tio n ed , F r a n k  I  is fitte d  w ith  a  w a te r- in je c tio n  
d e v ic e  to  p ro v id e  e m e rg e n c y  sp ee d , a n d  is b e lie v e d  to  
c a r r y  a rm o u r fo r  th e  p ro te c tio n  o f th e  p ilo t, b u lle t-re s is ta n t 
g la ss  a n d  le a k -p ro o f fu e l ta n k s . I ts  18 -cy lin d e r, tw o -ro w , 
a ir-co o led  ra d ia l en g in e  g iv e s  i t  a  to p  sp eed  o f o v e r  
400 m .p .h .,  a n d  it  h a s  a  ra n g e  o f  som e 1,70 0  m iles.

A 400 m.p.h. Navy Interceptor
J a c k  I I  is  a N a v y  in te rc e p to r  w ith  a  to p  sp eed  o f a b o u t  

400 m .p .h . a n d  a ra n g e  o f  ju s t  o v e r  1,000 m iles. I ts  en gin e 
is b e lie v e d  to  b e  o f  1,8 75  h .p .,  b u t  i t  is n o t  th o u g h t  to  
h a v e  a n y  a rm o u r o r se lf-sea lin g  ta n k s .

I r v in g  I I  ( illu s tra te d  a n d  b r ie fly  d e scrib e d  in F lig h t ,  
F e b r u a r y  15 th ) is a  re co n n a issa n ce  fig h te r-b o m b e r a n d  
n ig h t-fig h te r  w ith  a to p  sp eed  o f a b o u t  330 m .p .h .,  a n d  is 
f itte d  w ith  a rm o u r p la tin g  b e h in d  th e  p ilo t  a n d  le a k -p ro o f 

* ta n k s . I ts  tw o  N a k a jim a  S a k a e  21 a ir-co o led  ra d ia l en gin es 
are  e a c h  ra ted  a t  a b o u t 1 ,10 0  h .p . a t  s e a - le v e l;  it  h a s a 
m a x im u m  cru is in g  ra n g e  o f a b o u t  1,900 m iles, an d  c lim b s 
a t  a b o u t  1 ,7 0 0 ft ./ m in . a t  s e a - le v e l;  th re e  or fo u r  ca n n o n  
a re  fitte d .

T h e  fo u rth  n e w co m e r is J u d y  I I ,  a  d iv e -b o m b e r  w ith  a 
to p  sp eed  o f a b o u t 330 m .p .h . a n d  a  ra n g e  o f 2,100 m iles. ’

I t  h a s  r e c e n tly  b een  d en ied  t h a t  th e  J a p s ’ n o to rio u s  p ro ­
c l iv i t y  fo r  c o p y in g  th e  p ro d u c ts  o f  o th e r  n a tio n s  is e x te n d e d  
to  th e ir  a ir c r a ft , b u t  it  does n o t  need  a  p a r t ic u la r ly  c a re ­
fu l s tu d y  o f m a n y  o f th e ir  ty p e s  to  see th a t  t h e y  h a v e , to' 
s a y  th e  le a s t  o f i t ,  b o rro w e d  fr e e ly  fro m  b o th  G e rm a n  and/ 
A m e r ic a n  d e sign s ; in d ee d , th e  fu se la g e  lin es a n d  lo n g  c o c k ­
p it  c o v e rs , a n d  e v e n  a n  o c ca s io n a l fin a n d  ru d d e r o u tlin e , 
o f som e o f th e ir  s in g le-en gin ed , tw o -se a te r  t y p e s  are  d is­
t in c t ly  A m e ric a n  in  g e n era l a p p e a ra n ce .

Excellent Workmanship
B u t  th is  d oes n o t m ea n  th e y  are  in fe rio r  ; in som e in ­

sta n c e s  th e ir  a d a p ta tio n s  a c tu a l ly  sh o w  a d efin ite  im p ro v e ­
m e n t on th e  o rig in a ls . I t  is g e n e ra lly  a g ree d , to o , th a t ,  
so fa r  a s w o rk m a n s h ip  is co n cern e d , th e ir  a irc ra ft  le a v e  
v e r y  lit t le  to  be  d esired .

W h e n , som e tim e  a g o , th e  A m e ric a n s  c a p tu re d  a n  a lm o st 
u n d a m a g e d  “  Z ero  ”  (as it  w a s  th e n  ca lled ) in th e  A le u tia n s , 
th e y  sh ip p e d  it  h o m e a n d  w e n t o v e r  it  w ith  th e  p ro v e rb ia l 
fin e -to o th  co m b . T h e  o ffic ia l re p o rts  as a  re su lt o f th is  
e x a m in a tio n  g a v e  th e  J a p s  fu ll m a rk s  as c ra ftsm e n . T h e  
a ir c r a ft  w a s  “ m a d e  lik e  a  w a t c h ,”  an d  w a s fin ish ed  w ith  
a  v e r y  th in  c o a t  o f g o o d -q u a lity  la c q u e r ;  th e  in stru m e n ts

SPAN 
48ft. 6in

LEN G TH
35ft.



BETTY 22 is capable of about 330 m.p.h. and is believed able to carry two 
torpedoes in lieu of bombs when required-

OSCAR 2, with a 1, too  h.p. radial engine, 
climbs at r$,300ft./m in .
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w e re  a n  u n b lu s h in g  c r ib  of A m e r ic a n  in stru m e n ts  b u t  
b e a u t i fu l ly  m a d e. T h e  re p o rt  in t im a te d ,  h o w e v e r ,  t h a t  
th e  w h o le  jo b  w a s  so l ig h t  a s  t o  v e rg e  on th e  fra g ile  (it 
h a d  n o  a rm o u r) ,  a n d  i t  w a s  n o t  su rp ris in g  t h a t  it  flew  
to  p ieces w h e n  i t 'g o t  in th e  w a y  o f  a  b u rst  fro m  a  P - 4 o ’s 
0.5m . g u n s. y

Better Protection
M ore r e c e n t ly  th e  J a p  h a s  b e g u n  to  realise  he c o u ld  no  

lo n g er  a fford  t o  g o  r u s h in g  in to  th e  a rm s  o f  h is  h o n o u ra b le  
an cesto rs  w i t h  q u ite  su c h  heroic  a b a n d o n ,  la u d a b le  a s  th is  
m a y  seem  to  th e  th e o lo g ia n s  o f  N ip p o n ,  a n d  h is  c o m b a t  
a ir c r a ft  a re  n o w  design ed  to  p ro lo n g  his  m o r ta l  life  in  th e  
p u r e ly  m u n d a n e  in terests  o f  th e  “ S o n  o f  H e a v e n . "  N o t  
a ll  J a p  fighters, h o w e v e r ,  are  y e t  e q u ip p e d  w ith  a rm o u r  
a n d  se lf-sealing  ta n k s .  T h e  la te s t  d e sc e n d a n t  o f  th e  Zero , 
b u i l t  b y  M its u b is h i  a n d  N a k a j im a ,  fo r  e x a m p le ,  is th e  
Z e k e  52, w h ic h  h a s  n e ith e r  o f  th e se  p r o te c t iv e  f itm e n ts .  I t  
w e ig h s  less t h a n  6,000 lb . in f ig h t in g  tr im  c o m p a re d  w ith  
th e  10,000 lb . p lu s  o f  its  o p p o s ite  n u m b e r ,  th e  H e llc a t .  
O th e r  J a p  figh ters, h o w e v e r ,  su ch  a s  T o n y  1 a n d  T o jo  2, 
h a v e  b e en  g iv e n  th is  p ro te c t io n  fo r  m a n  a n d  m a c h in e ,  b u t  
stil l  sca le  o n ly  6,900 lb . a n d  6,10 0  lb ,  r e s p e c t iv e ly .  O th e r  
in te re s t in g  d a ta  on th e se  th re e  u p -to -d a te  J a p  figh ters  is 
as f o l l o w s : —

Z eke 5 2 :  to p  sp eed  a b o u t  350 m .p .h . ,  c l im b  a b o u t  
2 ,8 0 0 ft./m in . a t  se a - leve l,  m a x im u m  ran ge  a b o u t  1,500 
m iles, p o w ere d  b y  a  14 -c y lin d er ,  a ir-co o led  ra d ia l  N a k a j im a  
S a k a e  21 engine w ith  tw o -s p e e d  b lo w e r  g iv in g  1 ,10 0  h .p .  a t  
s e a - le v e l ; a rm e d  w ith  tw o  7 .7  m m . m a c h in e  g u n s  a n d  tw o  
20 m m . c a n n o n .

T o n y  1 :  b u i lt  b y  K a w a s a k i ,  to p  sp eed  a b o u t  360 m .p .h . ,  
c l im b  a b o u t  2 ,4 0 0 ft./m in . a t  sea-level,  m a x im u m  ra n g e  
a b o u t  1,900 m iles, p o w e re d  b y  a 60-degree V - t y p e  1 2 -c y l in ­
d e r  liqu id -co oled  K a w a s a k i  2 en gin e  w ith  tW o-speed blow er- 
g iv in g  a b o u t  1 ,10 0  h .p .  a t  s e a - le v e l ;  a rm e d  w ith  tw o  
7 .7  m m . a n d  e ith e r  t w o  or fo u r  12 .7  m m . guns.

T o jo  2 : b u i lt  b y  N a k a j im a ,  to p  sp eed  a b o u t  375 m .p .h . ,  
c l im b  a b o u t  3 ,9 0 0 ft ./ m in . a t  sea-level,  ra n g e  w ith  n o rm a l 
fu e l lo ad  a b o u t  800 m iles (e x ten d ib le  b y  d ro p  tan ks),  
p o w e re d  b y  a  14 -c y lin d e r  a ir-co o led  ra d ia l  N a k a j im a  2 
engine  w ith  tw o -sp ee d  b lo w e r  g iv in g  a b o u t  1,400 h .p .  a t  
s e a - le v e l ; a rm e d  w ith  t w o  7 .7  m m . a n d  t w o  12 .7  m m . gu n s.

First In-line Type
I n c id e n ta l ly ,  T o n y  1 is th e  first J a p  a ir c r a f t  to  b e  f itted  

w ith an  in-line l iq u id -c o o le d  en gin e  a n d  to  b e  b u i l t  s tu rd i ly  
enough to  t r y  t o  s t a y  w i t h  U .S .  a irc ra ft  in p o w e r-d iv e s  ; 
m ost o th e r  J a p  f igh te rs  w ill  n o t  s ta n d  th e  h ig h 's t r e s s e s  
imposed b y  su ch  d iv e s .  T o jo  2 is n o w  in se rv ic e  m a in ly  
in the C h in a - B u r m a  th e a tre .  I ts  a rm o u r  fo r  th e  p i lo t  is 
good, b u t  th e  a t t e m p t  to  m a k e  its  t a n k s  le a k -p ro o f  is 
ineffective. U p  t o  th e  p re se n t  th e  J a p a n e s e  h a v e  enclosed, 
th e ir  fuel t a n k s  in la y e rs  o f  ru b b e r ,  or s o m e tim e s  k a p o k ,  
t o  deal with leaks, b u t  th e  be n e fit  h a s  been  p r a c t ic a l ly  nil. 
M u ch  of th eir  a rm p u r  p la t in g ,  w h ic h  v a r ie s  in th ic k n e s s
fro m  6.5 mm. to  17 .5  m m . h a s  been fo u n d  to  be o f  such

1

JACK II, a 400 m .p.h. Navy interceptor w ith a range of 
just over 1,000 miles.

p o o r q u a l i t y  t h a t  0 .3m . b u lle ts  w ill  s h a t te r  i t ;  U .S .  
a rm o u r,  on th e  o th e r  h a n d ,  w il l  d e f le c t  0 .5 m . bullets .

%

Twin-engined Fighters
A n o th e r  recen t a d d it io n  to  th e  list o f  J a p  A r m y  fighters 

is th e  tw o -sea te r  tw in -e n g in ed  N ic k  1 .  w h ic h  is p r o b a b ly  
m a n u fa c tu r e d  b y  K a w a s a k i .  L ik e  the I r v in g  I I ,  its engines 
are  o f  a b o u t  1,10 0  h .p .  a t  sea^level, b u t  in th is  case  th e y  
are  th e  14 -c y lin d ei  M itsu b ish i  1 a ir-co o led  ra d ia ls  w ith  
2-speed s u p e rc h a rg e rs  a n d  th re e -b la d e d  c .s .  a irscrew s. 
N ic k  1, h o w e v e r ,  h a s  a  ra th e r  b e tte r  p e r fo rm a n c e  th a n  
the  m u lt i-p u rp o se  I r v i n g  I I  a n d  is a so m e w h a t  sm aller  
m a c h in e ,  h a v in g  a  sp a n  o f 50ft. a n d  le n g th  of 34ft. c o m ­
p a re d  w ith  the  55ft  Sin. a n d  40ft' re sp e c t iv e ly  o f  th e  r e c o n ­
n a issa n ce  f igh te r-b o m b e r. A c t u a l ly  its to p  sp eed , a t  a b o u t  
350 m .p .h . ,  is o n ly  som e 20 m .p .h .  fa ste r ,  b u t  it  c l im b s  
a t  2 ,4 0 0 ft ./ m in . a t  sea - le ve l  c o m p a r e d  w ith  1 ,7 0 0 ft ./ m in .  
R a n g e ,  on  th e  o th e r  h a n d ,  is less— a b o u t  1,300 m iles m a x i ­
m u m  in stead  o f th e  I r v i n g 's  1,900 m iles. A r m a m e n t  of 
N ic k  1 co m p rises  tw o  12 .7  m m . m a c h in e -g u n s  a n d  a  37 m m . 
c a n n o n  firing  fo rw a rd s ,  ,a n d  one 7 .7  m m . m a c h in e -g u n  
on to p .

In  th e  In d ia n  th e a tre , the  N a k a j im a  f igh ter  O s c a r  2 is 
n o w  re p la c in g  O s c a r  1 w h ic h  w a s  a d e v e lo p m e n t  o f  the  
o b so le sce n t N a te ,  n o w  p r a c t ic a l ly  n o n -o p eratio n a l.  O sc a r  2 
h a s  a  1,10 0  h .p .  en g in e , h e a v ie r  a r m a m e n t  a n d  a  v e ry -  
m u c h - im p r o v e d  rate o f  c l im b  a t  3,300ft. / m in.

O n e  m o re  J a p  figh te r  c u r r e n t ly  in se rv ic e  is w o rth  m e n ­
tio n in g , a n d  th a t  is R u fe  11  (recen tly  i l lu stra te d  in F l ig h t )  
w h ic h  presents  the u n u s u a l  in be in g  a  sing le-seater m o u n te d
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on  a  s in g le  f l o a t ; it  is. in fa c t , v ir tu a lly  a  se a p la n e  v e rsio n  
of th e  o ld e r  Z e k e  21 fitted  w ith  th e  900 h .p . (for take-o ff) 
N a k a jim a  S a k a e  12 e n g in e  e m p lo y in g  a  s in g le-sp eed  su p er­
c h a rg e r . R u fe  n ' s  p e rfo rm a n ce  h a s  n a tu ra lly  su ffered  b y  
th e  a d d itio n  o f flo a ts, its to p  sp eed  b e in g  d o w n  to  a b o u t 
280 m .p .h .,  b u t  its  se a -le v e l c lim b in g  ra te  is 2 ,2 0 0 ft./ m in ., 
w h ic h  is n o t to o  b a d . M a n o e u v ra b ility  is n o t l ik e ly  to  b e  
v e r y  b r ig h t, h o w e v e r , a n d  one im a g in e s th a t  R u fe  11  p ilo ts  
t r y  to  k e e p  o u t o f th e  w a y  o f C o rsa irs , H e llc a ts  a n d  W ild ­
ca ts . In c id e n ta lly , th e  su b stitu tio n  o f a  c e n tra l flo a t an d  
w in g -tip  sta b ilise rs  fo r  Z e k e  2 1 ’s u n d e rca rr ia g e  h a s  in ­
crea sed  th e  w e ig h t b y  a b o u t 100 lb .

C lasse d  as re co n n a issa n ce  b o m b e rs, tw o  s in g le -flo a t 
b ip la n e s  are* a lso  in  lim ited  use b y  th e  J a p  N a v y ,  n a m e ly , 
D a v e  1 1 , p ro d u ce d  b y  N a k a jim a , a n d  P e te  1 1 ,  m a n u fa c ­
tu red  b y  S a se b o  N a v a l  A rs e n a l. T h e  fo rm e r is p o w ere d  
b y  a  n in e -c y lin d e r  N a k a jim a  K o to b u k i I I I  a ir-co o led  ra d ia l 
o f a b o u t 650 h .p . fitted  w ith  a  tw o -b la d e d  co n tro l^ ib le- 
p itc h  a irscre w . Its  to p  sp eed  is a b o u t 180 m .p .h .,  ra te  
o f c lim b  a t  se a -le v e l a b o u t  9 0 0 ft./ m in . a n d  ra n g e  w ith  
n o rm al fu e l lo a d  a b o u t 800 m iles. ’ A rm a m e n t is lim ited  
to  one fo rw a rd -fir in g  7 .7  m .m . m a c h in e -g u n  an d  a n o th e r  
in th e  re a r c o c k p it, w h ile  its n o rm a l b o m b  lo a d  is no m ore 
th a n  som e 200 lb . I ts  u p p er w in g  sp an s 3 5 ft. 7m . an d  
the lo w e r  w in g  34ft. 6 in ., le n g th  b e in g  28ft. 4m .

P e te  11 is s lig h tly  la rg e r , its d im en sio n s b e in g , sp an  3 7ft. 
an d  le n g th  32ft. 3 m ., a n d  it  is fitted  w ith  a n  850 h .p . 
14 -cy lin d e r  a ir-co o led  ra d ia l M itsu b ish i Z u ise i 13 w ith  three-, 
b la d e d  c .s . a irscre w . T o p  sp eed  is 240 m .p .h . (a p p ro x i­
m a te ly) a n d  m a x im u m  ra n g e  a b o u t 650 m iles. A rm a m e n t 
in th is  case  co m p rises tw o  7 .7  m m . g u n s fo rw a rd  a n d  
a n o th e r  in th e  re a r  c o c k p it. T h is  a irc ra ft  is rep o rted  to  
be used  fro m  se a p la n e  b a se s a n d  c a ta p u lte d  fro m  w a rsh ip s.

"Torpedo Bombers
A m o n g  J a p a n ese  to rp e d o  b o m b e rs a t  p re se n t in  o p e ra ­

tio n a l se rv ic e , N e ll 22 h a s  th e  d is tin ctio n  o f b e in g  th e  ty p e  
c red ite d  w ith  th e  s in k in g  o f H .M .S .  P rin ce  of W ales  an d  
R e p u ls e .  O f th e  m id -w in g  ty p e  w ith  a  sp an  o f 82ft. an d  
le n g th  5 4 ft., it  is p o w ere d  b y  tw o  14 -c y lin d e r  M itsu b ish i 
K in se i 45 a ir-co o led  ra d ia l en gin es w ith  th re e -b la d e d  c .s . 
a irscrew s, ea ch  d e v e lo p in g  a b o u t 1,000 h .p . fo r  ta k e -o ff. 
T o p  sp eed  is a b o u t 240 m .p .h .,  ra te  o f c lim b  a b o u t 1,10 0  
f t ./ m in . a t  se a -le v e l a n d  m a x im u m  ra n g e  a b o u t 2,200 
m iles. F o u r  7 .7  m m . m a ch in e -g u n s a n d  one 20 m m . 
cannon, fo rm  th e  p ro te c tiv e  a rm a m e n t. P ro d u c e d  b y  
M itsu b ish i a n d  N a k a jim a , th is  ty p e  is a lso  u sed  fo r  lon g- 
ra n g e  re co n n aissa n ce.

F ro m  th e  p o in t o f v ie w  o f p e rfo rm a n c e , h o w e v e r , a b o u t 
th e  b e st o f the J a p  to rp ed o  a irc ra ft  is th e  J ill 12, b u t, as 
is u s u a lly  th e  ca se , it  h a s a sm aller  fa c to r  o f s a fe ty  th a n  
th e  U .S . A v e n g e r  w h ic h  is v ir tu a lly  its o p p o site  n u m b er. 
I t  h a s a to p  sp eed  o f 310  m .p .h . co m p a red  w ith  the 
A v e n g e r ’s 250 m .p .h . p lu s, a  ra n g e  o f 2,000 m iles c o m ­
p a re d  w'ith th e  A v e n g e r ’s 1,000 m iles p lu s, a n d , d isp en sin g  
w ith  a rm o u r a n d  se lf-sea lin g  ta n k s , w e ig h s  o n ly  10,000 lb .

JUDY 11 is a new dive-bomber with in-line engine. Top 
speed is about 330 m.p.h. and range 2,100 miles.

gro ss a s  a g a in s t th e  14,500 lb . o f th e  A m e ric a n  G ru m m a n .
In  th e  p a tro l b o m b e r  c la ss , th e  K a w a n is h i-b u ilt  E m ily  22 

is one o f th e  b e st o f a ll J a p  a irc ra ft . Its  a rm o u r a n d  p ro ­
te c te d  fu e l s y s te m -is  b e tte r  th a n  on a n y  o th e r  J ap an ese  
ty p e , a n d  w ith  a  to p  sp eed  o f 296 m .p .h . a n d  m a x im u m  
ra n g e  o f o v e r  4,000 m iles is su p erio r to  th e  C o ro n a d o  w h ich  
is th e  c o rresp o n d in g  U .S . ty p e . T h e  E m ily ,  w h ic h  h a s a 
sp an  o f 12 4ft. 7m . a n d  w e ig h s  68,000 lb . ,  is p o w ere d  b y  
fo u r  xi4 -c y lin d e r  M itsu b ish i K a s e i 22 a ir-co o led  ra d ia l 
en gin es fitted  w ith  tw o -sp eed  b lo w e rs  a n d  fo u r-b la d e d  c .s . 
airscrew s,, ea ch  u n it g iv in g  som e 1,400 h .p . fo r ta k e -o ff. 
I t  c lim b s  a t  a b o u t  1 ,2 0 0 ft ./ m in . a n d  ca rrie s  a crew  of 
n ine.

Medium-bomber Features
J ap an ese  m e d iu m  b o m b e rs a re , in g e n e ra l, n oted  fo r 

th e ir  lig h tn e ss , sp eed  a n d  lo n g  ra n g e , w h ile  th eir 
m u lti-p u rp o se  c h a ra c te ristic s  h a v e  g iv e n  th e m  a  d ecid ed  
a d v a n ta g e . T h e ir  d e fe n s iv e  e q u ip m en t, h o w e v e r , is 
d e c id e d ly  sk e tc h y  b y  B r itish  a n d  A m e ric a n  sta n d a rd s, the 
J a p  h a v in g  sh o w n  no v e r y  g re a t en th u sia sm  fo r  th e  p o w er- 
o p e ra ted  g u n  tu rre t. P r o b a b ly  th e  b est o f th e  c u rren t 
ty p e s  is th e  B e t t y  22, a  d e v e lo p m e n t o f B e t t y  1 1 , wrh ich  
is sa id  to  b e  a b le  to  c a r r y  tw o  to rp e d o e s, if  req u ired , in stead  
o f b o m b s. T h is  m e d iu m  b o m b e r  sp an s 8 2 ft., is 6 5 f t / io in .  
lo n g  a n d  w e ig h s a b o u t 17,000 lb . e m p ty . P o w e re d  b y  
a  p a ir  o f M itsu b ish i K a s e i 21 a ir-co o led  ra d ia l en gin es each  
d e v e lo p in g  a b o u t 1,800 h .p . a t  se a -le v e l, B e t t y  22 h a s a 
to p  sp eed  o f a b o u t 330 m .p .h .,  a  c lim b  o f a b o u t 1,200 
f t ./ m in . a t  se a -le v e l an d  a m a x im u m  ra n g e  o f som e 2,800 
m iles. A rm a m e n t is lim ited  to  th ree  7 .7  m a ch in e -g u n s a n d  
tw o  20 m m . ca n n o n .

F in a lly ,  in th e  h e a v y  fo u r-e n g in e d  b o m b e r  c la ss , J ap an  
h a s a p p a re n tly  b e en  u n a b le  to  d e v e lo p  a  re a lly  sa tis fa c to ry  
e x a m p le  in  sp ite  o f a n u m b er o f a tte m p ts  in  th is  fie ld , a n d  
L iz , th e  cu rre n t ty p e  in th is  c la ss , is n o w  used  o n ly  as a 
tra n sp o rt. I t  co m p a res w ith  th e  S u p erfo rtress  in d im en - 
s’ion s, h a v in g  a sp an  o f 140ft. N o  a c tu a l figu res are  a v a il­
a b le  a b o u t its p e rfo rm a n c e , b u t  it is in ferio r in  e v e r y  w^ay 
to  th e  B -29 a n d  B -32  su p er-h ea v ie s  o f th e  U .S .A .A .F .  In  
silh o u ette  it so m e w h a t resem b les th e  o u tlin e  o f a  C-54, b u t 
it is v e r y  d o u b tfu l if, e v e n  as a  tra n sp o rt, it ca n  “ h o ld  a 
c a n d le ”  to  th is  fa m o u s A m e ric a n  lo a d -ca rrier.

COMMONS DEBATE ON THE A.T.G.
EL S E W H E R E  in this issue is a sum m ary o f Sir A rch ib a ld ’ s 

speech in the House last w eek on the A ir  E stim ates. 
D uring the debate w hich follow ed, the chief subject under 
review was the A ir  T rain in g Corps.

I t  was Mr. T ouche, the M em ber for R eigate, who m oved an 
am endm ent w hich “  regretted the present lack  of leadership b y  
the A ir C o u n c il”  and called upon the G overnm ent for “ an 
im m ediate declaration of p o lic y .’ ’ T h is w as seconded b y  Sir 
W avell W akefield, who was follow ed b y  nine other Members. 
O f these eleven speakers, only tw o could not be described as 
severely critica l of the G overnm ent’s handling of the Corps. 
In his rep ly  Com m ander B rabn er (Joint U nder-Secretary for 
A ir) did little  more th an  reiterate a few reassuring (.? ) 
generalities, except for a statem ent th a t th ey  were ta k in g  steps 
to  see th a t the o u tp u t of the A  T .C . w ould be in close relation­
ship w ith  w h at would be required b y  the R .A .F .  a fter the wa*.

F in ally , Mr. Touche form ally w ithdrew  his am endm ent, 
a lthough, as he said, “ the grains of com fort are ve ry  sm all.’ ’ 
B u t his speech in m oving it stressed the point th a t not only 
had the various blow s w hich had fallen on the A .T .C .— the 
mines ballot and d raftin g into the A rm y , e tc .— had a harm ful 
effect on the m orale of the cadets, but officers and instructors 
were fran k ly  discouraged, .̂nd m any squadrons were mere 
shadow s of their form er selves. T h e  position was serious.

Sir W a vell W akefield  also stressed the harm ful effect on the 
Corps of now h avin g nothing a t w hich to  aim . “ There is a 
lack  of guidance and leadership and no purpose a h e a d ; the 
future is aim less,”  he said. H e suggested the form ation of a 
N ation al A d viso ry  Council. W h at was w anted now was not 
mere assurances, b u t decision and action.

L t. Cdr. Joynson-H icks was m ostly  concerned w ith the fact 
th a t the A .T .C . was run entirely by the R .A .F . and th a t the 
N a v y  w as not represented in its adm inistration.
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Compress! bill i j
An Analysis of Basic Factors : Some Practical Experiences with the 

Republic P'47 in Dives : Sources of Buffeting
B y  C O S T A S  E R N E S T  P A P P A S

NATURE appears determined to prevent man from travelling fast in the air. In the upper levels where the air is “  thin,”  ■ 
and where consequently the resistance to forward motion is low, jet  propulsion affords an opportunity for very high speeds. But j 
unfortunately it is also a law of nature that the airflow around the components o f  an aircraft changes when the speed of sound : 
is reached or even approached, and until we have learned how to design for the altered flow, troubles are encountered, as almost • 
every aircraft designer has discovered. To make matters worse, the speed of sound falls off with altitude, so that the attractions : 
of high-speed travel at great heights are difficult of attainment. j

The present article is based on a paper read by the author before the Albany Society of Engineers and is reproduced here by j 
courtesy o f  our New York contemporary Aviation. The author is chief of the aerodynamics department of the Republic Aviation \ 
Corporation. j

PR O B L E M S  a sso c ia te d  w ith  h ig h -sp eed  flig h t  are 
m a n ife s te d  b e cau se  a ir  is co m p re ss ib le — an d  th ese  
p ro b le m s a re , in  tru th , v e r y  c o m p le x .

C o m p re s s ib ility  is th e  term  w h ich  a e ro n a u tic a l en gin eers 
use fo r  a la rg e  c la ss  o f a e ro d y n a m ic  e ffects  a sso c ia te d  w ith  
h igh  sp eed . T h is  d e sig n a tio n  h a s been  a d o p te d  b e cau se  
ch a n g e s  w h ic h  o ccu r in  flu id  flo w  a t  h ig h  
sp eed s are  c h ie fly  p ro d u ce d  b y  th e  e la s­
t ic i t y  or c o m p re s s ib ility  o f th e  a ir. I f  a ir  
w ere  an  in co m p ressib le  m e d iu m , th ese  
e ffects  w o u ld  n o t be p resen t. A sso c ia te d  
w ith  c o m p re ss ib ility  is th e  d e n s ity  o f a ir, 
w h ic h  c h a n g e s ra p id ly , in tu rn  c a u sin g  th e  
a irflo w  to  c h a n g e  o v e r  th e  su rfa ce  o f th e  
b o d y .

A t  sp eed s a p p ro a c h in g  th a t  o f so u n d —  
a p p r o x im a te ly  760 m .p .h . a t  sea le v e l— th e  
a e ro d y n a m ic is t  is c o n fro n te d  w ith  th e  
p ro b lem  o f th e  a ir flo w  c h a n g in g  in  c h a r ­
a c te r  d u e to  ra p id  ch a n g e s  in d e n s ity  
re su ltin g  fro m  c o m p re ss ib ility  p ro p e rtie s  o f 
th e  a tm o sp h e re .

T h e  p ra c tic a l sig n ifica n ce  o f co m p ressi 
b i l ity  e ffe cts  in  a e ro n a u tic s  lies  in th e  fa c t  
th a t  th e  l i f t  a n d  d ra g  o f su p p o rtin g  su rfa ce s,' th e  e ffe c tiv e  
o p eratio n  o f co n tro l su rfa ce s, a n d  th e  o p e ra tio n  o f th e  a ir ­
screw  w ith  resp ect to  e ffic ie n cy  an d  c a p a c ity , a re  a ll a ffe cte d

sin ce  th e  a c tu a l flu id  is co m p ressib le . T h e  lift , d ra g , an d  
m o m e n t o f a  b o d y  are  fu n c tio n s  o f th e  ra tio  ot sp eed  o f 
th e  b o d y  to  th e  sp eed  o f so u n d  a t  th e  a lt itu d e  in q u e stio n . 
T h is - r a t io  is c a lle d  th e  M a ch  n u m b e r a fte r  th e  A u s tr ia n  
p h y s ic is t , E rn e s t  M a ch , w h o  sp ecia lised  in th e  s tu d y  o f 
h ig h -sp eed  p h en o m e n a .

Fig. £>
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P a th  o f  p a rtic le

Com parative position of stream lines for compressible and incom
pressible flow.

A  ra th e r  a b s tr a c t  a p p re c ia tio n  o f th e  fo reg o in g  is a ffo rd ed  
b y  a  co n sid e ra tio n  o f th e  e le m e n ta ry  fo rces a c t in g  on a 
flu id  p a r tic le . F o r  o u r p u rp o ses it  su ffices to  n a m e  p r in ­
c ip a l fo rces.

F ir s t  is th e  w e ll-k n o w n  D ’A le m b e rt  fo rce  o f a c ce le ra tio n  
T h is  fo rce  is p ro p o rtio n a l to  th e  sq u a re  o f th e  v e lo c ity  
w ith  w h ic h  th e  p a r tic le  e x e c u te s  its  m o tio n , a n d  th e  m ass 
o f  th e  p a r tic le . E v id e n t ly  th e  fo rce  is  v e r y  sm all unless 
th e  v e lo c ity  is h ig h , b u t  th e  fo rce  in creases v e r y  ra p id ly  
as th e  v e lo c ity  is in crea se d .

S e co n d  is th e  fo rce  o f p ressu re  a c t in g  d iffe re n tly  on o p p o ­
site  sides o f th e  p a rtic le . T h is  fo rce  se rve s to  b a la n c e  th e  
D ’A le m b e r t  re a c tio n . I t  is th e re fo re  c a lle d  in to  b e in g  b v  
th e  m o tio n , a n d  it  d isa p p e a rs  w h e n  th e  m o tio n  ceases. 
L e t  u s  a g ree  t h a t  v is c o s ity  fo rc e s  a te  sm a ll a n d  m a y  b e  
n e g le cte d  w ith in  th e  first o rd er a p p ro x im a tio n .

O u r  p ic tu re  n o w  is o f a  p a r tic le  o f flu id  e x e c u tin g  an 
irre g u la r  m o tio n  in  su ch  a w a y  as to  a v o id  an  a irfo il w h ich  
m o v e s  th ro u g h  th e  regio n  in it ia lly  o c cu p ie d  b y  th e  p a rtic le

Probable path o f  particle

Starting  point 
o f p a rticle^
f L .

End point_, 
ofp a rticle  ■

Fig. 1. D iagram  showing probable 
path of a particle of air over the 
top surface of an aerofoil. A t right 
is shown the developed m otion of 
the particle relative to the aerofoil 

datum

(F ig s. 1 a n d  2). S in ce  th e  p a rtic le  is a c c e l­
e ra te d  fro m  rest a n d  fo llo w s an  irre g u la r  
p a th  th e re a fte r , a c o m p lic a te d  sy s te m  of 
in e rtia  fo rce s  a p p e a rs  oti th e  m o v in g  p a r ­
tic le . T h e se  fo rces are  b a la n c e d  b y  pressu re  
d iffere n ces w h ic h  a p p e a r  b e tw e e n  d iffere n t 
p o in ts  o f th e  flu id .

S in ce  in e rtia  fo rces are  sm all w ith  sm a ll 
a c ce le ra tio n , w e  e x p e c t  sm all p ressu re  
d ifferen ces a t  lo w -sp e e d s . H o w e v e r , as th e  
sp eed  in creases, th e  p ressu re  fo rces req u ired  
in crea se  a c co rd in g  to  th e  sq u a re  of th e  
v e lo c ity .  A t  su ffic ie n tly  h igh  sp eed  th ese
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, Shock yjave 
M<1

Wing wake after 
flow breakaway

C O M P R E S S I B I L I T Y

Shock wave with flow breakaway

-Shock wave 

M< I

'hock waves'

M<l

Breakaway
p a rtia lly
suppressed

Sh o ck  w av£becom ing  
o b liq u e  a n d  m oving  back

Second  shock wave formed
Fig. 3. Illustrations of shock-wave 
patterns for an aerofoil as Mach number 

approaches unity.

pressure d ifferences w ill  th e o r e t ic a l ly  e x c e e d  a tm o s p h e r ic  
pressure, a n d  v a c u u m s  m a y  a p p e a r  in  th e  f lo w . I n  th e  
ca se  o f  a  c o m p a r a t iv e ly  in co m p ress ib le  f lu id , su ch  as  w a te r ,  
th is  p h e n o m e n o n  is u s u a l ly  ca lle d  c a v i t a t io n .

H o w e v e r ,  w ith  a  flu id  su c h  as  air , w h ic h  c a n  e x p a n d  
to  fill a n y  sp ace, w e  find  a  d iffere n t s itu a t io n . In s te a d  o f 
c a v i ta t io n  w e  find th e  a ir  b e c o m in g  m o re  a n d  m o re  a t t e n u ­
a te d  in th e  regions o f  lo w  pressure. U n fo r t u n a t e ly  for  
the  m a th e m a t ic ia n  th e  a t te n u a t io n  o f  th e  air  lessens th e  
d e n s ity ,  so t h a t  th e  in ertia  fo rces are  d e cre a se d , in tu rn  
d e cre a s in g  th e  re q u ired  pressures, t h e r e b y  u n b a la n c in g  th e  
force sy s te m , c a u sin g  th e  flow  to  u n d e rg o  fu rth e r  r e a d ­
ju s tm e n t,  e tc .  T h is  en d s in a h e a d a c h e .

Energy Loss from Sound Waves
In a d d it io n  to  th e  e x p a n s io n  o f a ir  in regions o f  lo w  

pressure, a  seco n d  p h e n o m e n o n  o c cu rs  a t  th e  sp eed  of 
so u n d . I t  c a n  be sh o w n , th e o r e t ic a l ly ,  t h a t  a s te a d y  
re c ip ro c a tin g  m o tio n  of a  pfcton in a p ip e  c a n  be m a in ­
ta in e d  w ith o u t  e n e rg y  loss so lo n g  a s  th e  m o tio n  is b e lo w  
a c e rta in  fr e q u e n c y .  A b o v e  th is  fre q u e n c y ,  in creasin g  
a m o u n ts  o f  e n e rg y  are  sen t d o w n  th e  p ip e  in th e  fo rm  o f 
sound  w a v e s .  S im ila r ly ,  a t  lo w  speeds, th e  s te a d y  m o tion  
of a  b o d y  requires  n o  e n e rg y  in p u t ,  w h ile  a t  a n d  a b o v e  
th e  sp eed  o f sound  e n e rg y  is c o n t in u o u s ly  ra d ia te d  o u t ­
w a rd  in th e  fo rm  o f a  w a v e .  T h is  w a v e  is v e r y  s im ila r  to  
th e  b o w  w a v e  ot a  bo at.

H o w e v e r ,  such  w a v e s  w o u ld  be u n im p o r ta n t  a t  present- 
d a y  sp eed s w e re  it  n o t  for  th e  f a c t  t h a t  a  c o m p lic a te d  
in tera ctio n  o ccu rs  b e tw e e n  th e  first p h en o m e n o n  o f flu id  
e x p a n s io n  a n d  th e  seco n d  p h e n o m e n o n  o f  w a v e  m o tio n . 
This in te ra c t io n  c a u se s  th e  sh o c k  w a v e s  w h ic h  o c cu r  

a p p r o x im a te ly  m i d w a y  o f th e  len g th  o f  th e  aero fo il  ch o rd  
(F ig . 3). A n  e x a m p le  o f  v e r y  s im ila r  o c cu rre n c e  is g iv e n  
b y  th e  w e ll-k n o w n  h y d r a u l ic  ju m p  in th e  s p i l lw a y s  o f  
d a m s. T h e o r e t ic a l ly ,  l i t t le  ca n  b e  said  a b o u t  sh o ck  w a v e s ,  
b u t  from  a  p r a c t ic a l  a s p e c t  t h e y  c a u se  m u c h  g re a te r  h e a d ­
a c h e s  th a n  e ith er  o f  th e  first tw o  p h e n o m e n a .

T h e  ta sk  o f  e s t im a t in g  c o m p re ss ib i l i ty  e ffects  fro m  a

I I ' I

V l-M ,2
r  m,2 M,2

2 ( 1 + Vl-M,2)

(vA/o)2 = - p/q + 1= -  C p0+ 1

» 1.4 1.8 2.2 2.6 3  3.4 3.8 4.2 4 6  5 5.4- 5.8 6.2 6-6 7
Fig, 4 Aerofoil critical velocity v. m axim um  pressurecoefficient.

m a th e m a t ic a l  v ie w p o in t  p resen ts  m a n y  in ­
te rre la te d  d iff icu lties  su ch  a s :  —

9 (1) A b s e n c e  o f  e x a c t  m a th e m a t ic a l  s o lu ­
t i o n s  o f  p r a c t ic a l  in tere st .  *

(2) Q u e st io n a b le  c o n v e rg e n c e  ot a p p r o x i­
m a te  m e th o d s.

(3) U n c e r t a in t y  as to  th e  criterion  for 
o ccu rre n ce  o f  sh o ck  w a v e s .

X4) C o n s id e ra b le  in a c c u r a c y  o f  e x p e r i­
m e n ta l  v e r if ic a t io n .

W h e n  m a th e m a t ic a l  s tu d ies  are  m a d e , a 
s te a d y  a d ia b a t ic  flow -fie ld  o f  an  idea l gas 
a b o u t  a tw o -d im e n sio n a l  b o d y  is assu m ed .
W h e n  sh o ck s  are  presen t,  th e  a ss u m p tio n  of 

irro ta t io n a l ity  n o  lo n g e r  exists.
T h r o u g h  th e  d e m a n d s  o f  s tr u c tu r a l  a n d  a e ro d y n a m ic  

design , th e  in tere st  o f  a ir c r a ft  m a n u fa c tu re rs  h a s  b e co m e  
m o re  a n d  m o re  s h a r p ly  fo cu sed  011 th e  a t te m p ts  to  find a 
s a t is fa c to r y  a n d  p r a c t ic a l  so lu tio n  to  th e  p ro b le m s o u t­
lined  p r e v io u s ly .

W e  sh all -start w i t h  th e  d ia g r a m  ot pressure  d is tr ib u t io n  
o v e r  a  w in g  a s  o b ta in e d  fro m  lo w -sp eed  w in d  tunnels . 
T h e  pressures are  p ro p o rt io n a l  to  th e  v e lo c i t y  sq u a red .

O n  th is  b a sis  th e n , th e  h ig h e r  th e  pressure, th e  h ig h er  
w il l  be  th e  lo ca l v e lo c i t y ,  a n d  as  a  resu lt,  th e  'sooner w e 
w ill  run in to  tro u b le .  (F ig  4.) T h is  su ggests  im m e d ia te ly

v/vc

Fig. 5. Apparent variation of total drag coefficient with Mach
number.

t h a t  w e  sh o u ld  be v e r y  c a re fu l  o f  c u r v a tu r e .  T h e  sm aller  
th e  c u r v a tu r e ,  th e  b e tte r  w ill  be th e  f lo w  co n d itio n s  o v e r  
th e  b o d y .  S m a ll  radii o f  c u r v a tu r e  sh o u ld  be a v o id e d  
w h e n  d e s ig n in g  rad ia l en g in e  co w ls ,  a ero fo il  section, 
c a n o p y ,  a n d  fu selag e  lines. I t  is im p o rta n t  th a t  th e  fu s e ­
la g e  lines be  as  n e a r ly  s tra ig h t  as  po ssib le  in th e  v ic in i ty  of 
th e  w in g  ju n ctu re ,  since  w e  h a v e  superposition  o f  fu se la g e  
a n d  w in g  a irflow s.

E ffo rts  to  d e term in e ,  th e o re t ic a l ly ,  th e  in flu en ce  of th e  
M a ch  n u m b e r  on th e  pressure d is tr ib u t io n  a n d  to ta l  l ift  
o f  a w in g  h a v e  a lr e a d y  been  m a d e . T h e  a n sw e r, a lth o u g h  
n o t  a p p l ic a b le  u p  to  th e  sp eed  of so u n d , is r e la t iv e ly  sim ple. 
T h e  exp ressio n  d e term in e d  b y  G la u e r t - P r a n d t l  is as  f o l ­
lo w s :  In c re a se  a l l  o rd in a tes  o f  th e  a ero fo il  b y  1 / v i - M 2. 
T h e  a ir  forces are  th e n  e q u iv a le n t  to  th o se  o f  a n  in c o m ­
p ressib le  flow  a c t in g  on th e  m o d ified  profile .

In  p a r t ic u la r ,  since  a n g le  of a t t a c k  a n d  c a m b e r  also in ­
crease  w ith  th e  fa c to r  1 / ^ 1 - M . 2, th e  l i f t  w ill  increase 
p r o p o r t io n a te ly  to  1 / y/ 1 M 2. T h e  d ra g  w ill increase  in 
d egree  in d ic a te d  b y  th e  in creased  a n g le  o f  a t t a c k  a n d  
e s p e c ia l ly  th e  increased  th ic k n e ss  o f  th e  profile. S u c h  c o n ­
d itio n s  a p p l y  o n ly  in th e  ca se  o f  r e la t iv e ly  lo w  M ach n u m ­
bers, for  e x a m p le ,  up to  M = o .6 .  T h i c k  profiles, h o w e v e r ,  
sh o u ld  be a v o id e d .  A c c o r d in g  to  th e  fa c to r  1 / \ / i-M 2, we 
h a v e  fo r  M = o .6  (i.e .,  V  = 455 m .p .h .  a t  sea  level)  a  profile 
w ith  15 p e r  c e n t,  th ic k n e ss  w h ic h  co rresp o n d s to  18.8 per 
c e n t,  th ic k n e ss  in an  in co m p ressib le  f lo w . S u ch  a th ickn ess
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Fig. 6. Variation ol lift coefficient 
with critical Mach number at which  

buffeting occurs

ratio ,  h o w e v e r ,  is 
k n o w n  to  h a v e  a p  
p re c ia b ly  g rea ter  
profile  d ra g .  In 
o rd er  to  possess 
g o o d  c h a r a c t e r ­
istics, th e  t h i c k ­
ness ra t io  of a 
h igh  speed profile  
sh o uld  not e xceed  
12 per  c e n t .

T h e  a c t u a l  c r i t i ­
c a l  effect o f  c o m ­
p re ss ib i l i ty  begins 
a t  v a lu e s  o f  M 

e x ce e d in g  0.65 a t  m o d e ra te  v a lu e s  ot li f t  o f  the  aero fo il.  
T h e  s tre a m lin e  sh ap e  now  b re a k s  d o w n  c o m p le te ly ,  and 
th e  d ra g  coeffic ient increases ia p id ly  w ith  in crea se  o f  the  
M a c h  n u m b e r  ; for  e x a m p le ,  b e tw e e n  M - 0 . 6 0  a n d  M = o .75 , 
th e  d ra g  of a  12 per c e n t,  s y m m e t r i c a l , profile  increases 
ten fo ld  a n d  th e  l i f t  b re ak s  d o w n .

I t  is o f  interest to  p o in t  o u t  th a t  w h e n  th e  fluid  a tta in s  
th e  local sp eed  o l sound , th e  a ir f lo w  does n o t  n ecessarily  
b re a k  d o w n . In  all p r o b a b i l i ty  a  w e a k  sh o ck  w a v e  c o m e s  
in to  th e  p ic tu re  a t  th is  poin t, w h ic h  
is n o t  to o  d e tr im e n ta l  to  th e  flow .
H o w e v e r ,  as  soon as sup ersonic  
regio n s a p p e a r ,  d isc o n tin u it ie s  m a y  
o c c u r  in w h ic h  th e  v e lo c i t y  d ro p s and 
th e  pressure rises o v e r  a  v e r y  sm all 
d is ta n ce .

W h e n  th e  in te n sity  o f  th e  sh o ck  
w a v e  increases (b y  in te n s i ty  w e  m ean 
th e  ra tio  o f  th e  pressure a h e a d  o f  th e  
w a v e  to  th e  pressure b eh in d  th e  
w a v e ) ,  r o ta t io n a l i ty  of th e  field sets 
in and a tu r b u le n t  flow  region e x is ts  
behind  the w a v e .  T h e s e  w a v e s  
e x te n d  a finite d is ta n c e  in to  th e  free
flo w  a n d  th en  fa d e  a w a y .  T h e  in te n s ity  o f  tu rb u le n c e  
increases w ith  th e  in te n s ity  o f  th e  sh o ck  w a v e .  T h e s e  
co m p ress io n  sh o ck s  in v o lv e  th e  d iss ip a tion  o f  m e c h a n ic a l  
en erg y  resu lt in g  in an  in crease  in e n tr o p y .  E v e n t u a l ly  
separation  sets in, e sp e c ia l ly  a t  th e  h ig h e r  a n g le s  o f  a t ta c k ,  
a n d  a t  th is  p o in t  th e  d ra g  increases p r e c ip ito u s ly  (F ig .  5) 
a n d  th e  l i f t  d ecreases r a p id ly

W i t h  th e  in tro d u ctio n  of se p a ra t io n , th e  w in g  c i r c u la ­
tio n  is decreased w ith  th e  re su lta n t  loss in 6 'L max. T h e  
tu r b u le n t  field e x is t in g  b eh in d  th e  sh o ck  w a v e  will 
c a u se  t h e  ta i l  surfaces to  b u ffe t  a n d  fa s t  a ir c r a ft  
w ill  be l im ite d  in high speed b e cau se  of b u ffe tin g  (F ig . 6). 
T h e  lo c a tio n  o f  th e  h orizontal ta il  su rfa ces  is o f  p a ra  
m o u n t  im p o rta n c e ,  a n d  it  is v e r y  d iff icu lt  to  p o sitio n  th e  
h o r iz o n ta l  ta i l  so t h a t  it w ill be  o u t  o f  th e  w in g  w a k e ,  
p a r t ic u la r ly  so since  th e  w in g  w a k e  th ic k n e ss  increases 
a p p r e c ia b ly  w h en r o ta t io n a l i ty  of th e  field sets  in becau se  
o f  th e  sh o ck  -w ave.

I

O r/gina! sh a rp  n o se  a ile ro n

M odified  blunt nose aileron

Fig 7 * Comparison of sharp-nosed and blunt-nosed ailerons
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on load factor as a result of compressibility stall.

i ii th e  ca se  of 
p ro jectiles ,  it is 
w e ll  k n o w n  t h a t  
d ra g  coefficient 
in creases a b r u p t ly  
w ith  a p p r o a c h  to  
th e  s p e e d  oi 
so u n d . I t  is now  
reco gn ised  t h a t  
th is  is a p h e n o ­
m enon o f general 
a p p l ic a t io n ,  b u t  
t h a t  it  is m o re  
p ro n o u n c e d  in th e  
case  o f  aero fo ils  
a n d  f u s e l a g e s  
th a n  in p r o je c ­
tiles, s ince  in th e  fo rm er, the in it ia l  d ra g  is p ro p o r to n a te ly  
less becau se  of fa v o u r a b le  t-hape for th e  lo w er  sp eed  ran ge.

T h e  m a x im u m  sp eed  of a ir c r a ft  w ill  p r o b a b ly  o c c u r  a t  
sea leve l since  th e  m a x im u m  speed of so u n d  o ccu rs  there . 
W e  c a n  th e re fo re  e x p e c t  a to p  sp eed  of b e tw e e n  650 to  
685 m .p .h .  a t  sea le v e l .  T h is  c o rre sp o n d s  to  M = o .8 5  a n d  
M ^ o .g o ,  re s p e c t iv e ly ,  a n d  it  m ea n s t h a t  w ith  fu rth e r

in crease  in en g in e  p o w er, a ll  t y p e s  o f  
c o n v e n tio n a l  a ir c r a f t  w ill  te n d  to  
a p p r o a c h  th e  sa m e to p  sp e e d — 650 to  
685 m .p .h .

I t  is in tere stin g  th a t  th e  sa m e  p h e ­
n om en on  is o b se rv e d  w ith  sh ips, it 
be in g  n o te w o r th y  h o w  l i t t le  the  
speed  o f e x p re ss  ste a m e rs  has in creased  
(Mauretania,  b u ilt  1909, 70,000 h .p .  
— 24 k n o t s ;  Q u e e n  M a r y , 1938, 
200,000 h . p . — 31 k n o ts) .  F o r  ships, 
a lso, th e re  are  l im it in g  sp eed s a b o v e  
w h ic h  th e  required  p o w er  increases 
b e y o n d  all p ro p o rtio n . T h i s  cr it ica l 
p o in t ,  a t  w h ic h  th e  resista n ce  rises 

a b r u p t ly ,  ca n  I k ; raised b y  in creasin g  th e  le n g th  o f  the  
vessel.  W it h  a ir c r a ft ,  to o , i t  w o u ld  th erefo re  be im p o r ta n t  
to  d is c o v e r  so m e m e a n s  o f  p o stp o n in g  th e  o c cu rre n ce  ot 
th is  cr it ica l p o in t  in th e  d ra g  c u rv e .

In d e s ig n in g  h ig h -sp ee d  a e ro fo i ls :  —
(1) M ore m a x im u m  th ic k n e ss  to  30-40 per  c e n t ,  ot the  

c h o rd  a f t  o f  th e  le a d in g -e d g e .
(2) N o te  t h a t  w h en  th e  sh o ck  w a v e  o ccu rs ,  it te n d s  to  

form  o p p o s ite  th e  m a x im u m  section .
(3) C o n s id e r  th a t  le n t ic u la r  section s  a re  best fro m  th e  

p o in t  o f  v ie w  o f d ra g  a t  v e r y  h igh  sp eed s, b u t  p o o r  as  
m a x im u m  li f t  section s.

In th e  su p erso n ic  region, the aero to il  e x p e r ie n c e d  undula  
to r y  a n d  fr ict io n a l resistance. Tt can  be sh o w n  t h a t  for 
a lm o s t  re ct i l in e a r  sup erson ic  v e lo c it ie s ,  th e  b o d y  o f  least 
u n d u la to r y  resistan ce, for a  g iv e n  v o lu m e , is b o u n d e d  b y  
tw o  a rcs  ot p a ra b o la s  s y m m e t r i c a l 'w i t h  th e  X  axis .  
F u rth e rm o re ,  fo r  a  b o d y  o f  m in im u m  resistance, for a

g iv e n  v o lu m e , th e  fr ic t io n a l  resistan ce, 
w h e n  co n sid ered , m u s t  e q u a l  th e  resist 
a n c e  d u e  to  th e  g e n e ra tio n  o f  w a v e s .

B e fo r e  d iscu ss in g  th e  a c t io n  o f  th e  
c o n tro l  su rfaces, fu se la g e , w in g ,  a i r ­
screw’ , a n d  en g in e  c o w l  in h igh-sp eed  
d iv e s ,  a fe w  re m a rk s  w ill  b e  m a d e  r e ­
g a rd in g  the  a t ta in m e n t  o f  these d iv e s  

T h e  gross w e ig h t  o f  th e  p re se n t-d a y  
fa s t  a ir c r a f t  is su c h  as  to  g iv e  
w in g - lo a d in g s  o f  a p p r o x im a t e ly  40-50 
lb ./ s q .  f t .  T h is  lo a d in g  is q u ite  h igh , 
a n d  in a d iv e  th e  w e ig h t  o f  th e  a irc ra ft  
a c ts  as th ru st .  C o u p le d  w ith  la ig e  
w in g - lo a d in g  a n d  g o o d  a e r o d y n a m ic  
c leanlin ess, m o d e rn  h ig h -sp ee d  a ir c r a ft  
a t t a in  v e r y  h igh  d iv e-sp eed s . It is in ­
e v i ta b le  th a t  a ll  a irc ra ft  w il l  run into  
d if f ic u lty  ai sp eed s a p p ro a c h in g  t h a t  of 
sound .

500
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Fig. io . (Above) Time history of 0.87 Mach number dive.
A, buffeting and pitching first encountered. B, dive flap failed 
to operate. C, elevator pull-out attempted. D, elevator stick  
force relaxed slightly when dive-flap switch was discovered 
“  off." E, flap deflected, recovery started. F, flap retracted. Fig. 1 1 . (Top right) Variation of pressure distribution over 
lower surface during 0.87 Mach number dive. Fig. 12 . 
(Right) Variation of pressure distribution over top of wing  during dive in which buffeting and pitching tendency was 

momentarily encountered.

S in ce  th e  R e p u b lic  P -4 7 a tta in s  a  M a ch  n u m b e r  o f 0.85 
t o  0.90 in d iv e s , it  is n o t su rp ris in g  th a t  d ifficu ltie s  h a v e  
been e n co u n tere d . I t  is u n fo rtu n a te  t h a t  N a tu re  h a s  
d ecreed  th a t  th e  • ty p e  o f f lo w -p a tte rn  ch a n g e s  as w e 
a p p ro a c h  th e  sp eed  o f so u n d . W ith  th e  e s ta b lish m e n t o f 
the sh o ck  w a v e , th e  flo w  o v e r  th e  w in g  c h a n g e s  in su ch  a 
m an n er as to  in d u ce  a flo w  se p a ra tio n .

T h is  re su lts  in  m a te r ia l in crea se  in  th e  w in g  w a k e — o f 
su ch  a  m a g n itu d e  as to  e n v e lo p  th e  h o r iz o n ta l ta il su rfa ce . 
B y  d e fin itio n , th e  w in g  w a k e  is a regio n  o f v e r y  tu r b u le n t  
a irflo w , an d  b e ca u se  o f th is  tu rb u le n c e  th e  ta il  is su b je c te d  
to  b u ffe tin g .

W e  sh a ll e n u m e ra te  b r ie fly  th e  e x p e rie n ces  e n co u n tere d  
w ith  th e  P -4 7  in  h ig h -sp ee d  d iv e s  a n d  th e  step s ta k e n  in 
flig h t te sts  to  o v e rco m e  th e  d if f ic u lt ie s : —

(1) E le v a to r s . D u rin g  h ig h -sp ee d  d iv e s , c o m p re ss ib ility  
h as m a n ife s te d  itse lf  th ro u g h  b u ffe tin g , in cre a se d  s tic k  
fo rces, a n d  a  d ecrease  in  e le v a to r  e ffic ien cy . S p e c ia l ca re  
sh o u ld  b e e x erc ise d  b y  th e  d esign er w ith  re g a rd  to  th e  
s lo t a n d  a e ro d y n a m ic  b a la n c e . T h e  le a d in g -e d g e  o f th e  
b a la n c e  sh o u ld  n o t p ro tru d e  b e y o n d  th e  n o rm a l c o n to u r  
o f th e  ta ilp la n e -e le v a to r  c o m b in a tio n , fo r  i f  it  d oes, h ig h  
lo ca l sp eed s w ill re su lt, c a u sin g  b u ffe tin g , e x p e rie n c e d  b y  
th e  p ilo t  a s  a s lig h t sh a k e  o f th e  c o n tro l s t ic k . F ro m  th e  
h igh -sp eed  a sp e c t, i t  m a y  b e  n e c e ssa ry  th a t  la rg e r  h o r i­
zo n ta l ta il su rfa ce s  b e  u sed , or an  a d ju s ta b le  sta b ilise r

re q u ire d . In te rn a l sea led  b a la n c e s  are  h ig h ly  reco m  
m en d ed .

(2) R u d d e r . T h e  o b se rv a tio n s  a p p lic a b le  to  th e  e le ­
v a to r s  a lso  a p p ly  to  th e  ru d d er.

(3) A ile ro n s . T h e  F rise  ty p e  a ilero n  used  011 th e  P -47 
h a s  ca u se d  som e d iff ic u lty  a t  h ig h  sp eed s w h ere  th e  
a ile ro n ’ s nose is d e fle cte d  d o w n w a rd  a p p r o x im a te ly  4 d eg. 
(F ig . 7). A t  th is  p o in t, th e  nose p ro tru d e s  in to  th e  free 
stre a m  a n d  p ro d u ce s  a  flo w  b re a k d o w n  c a u s ip g  th e  a ilero n s 
to  b u ffe t. T h e  d is tr ib u tio n  o f fo rces on th e  a ilero n s 
c h a n g e s  in  c h a r a c te r  so su d d e n ly  a n d  to  su ch  la rg e  d egree  
th a t  th e  p ilo t  is u n a b le  to  h o ld  th e  co n tro l s t ic k  a t  a  
g iv e n  p o in t. T h e  s t ic k  c o n tin u e s  to  m o v e  v io le n t ly  b a c k  
a n d  fo rth  fro m  one side o f th e  a ir c r a ft  to  th e  o th e r. T h is  
c h a ra c te r is t ic  is re ferred  to  as “ a ilero n  s n a tc h .”

Aileron Design
T h e  o rig in a l a ilero n  (F rise  ty p e )  in sta lla tio n  h a d  h in ges 

flu sh  w ith  th e  lo w er su rfa ce . A t  sp eed s o f 400 m .p .h . 
a n d  o v e r , a  v io le n t o s c illa to ry  m o tio n  o f th e  aileron s 
u s u a lly  o ccu rre d . A  series o f f lig h t  te sts  w ere  co n d u c te d  
to  e lim in a te  th is  c o n d itio n , th e  p ro ced u re  c o n sistin g  of 
c h a n g in g  th e  p o sitio n  o f th e  a ilero n  h in ge  lin e.

B e s t  re su lts  w ere  o b ta in e d  b y  m o v in g  the h in ge  line 
i in .  d o w n  a n d  -^in. a ft , w ith  resp ect to  th e  o rig in a l p o si­
tio n . T h e* n ew  a rra n g e m e n t d id  n o t c o m p le te ly  so lv e  th e  
p ro b le m , b u t  lim ited  th e  sn a tc h  co n d itio n  to  M a ch  n u m ­
b ers a b o v e  0.8. F u r th e r  w o rk  led  to  th e  co n stru c tio n  o f 
a b lu n t  n ose a ilero n  w ith  a  v a r ia b le  m e c h a n ica l a d v a n ­
ta g e  in th e  c o n tro l sy ste m  to  red u ce  s t ic k  fo rces. T h e



M a r c h  15 T H , 1 9 4 5 F L I G H T 2 8 9

C O M P R E S S I B I L I T Y

b lu n t  nose a ilero n  w ith  th e  d iffe re n tia l 
c o n tro l e lim in a te s  a ilero n  sn a tc h  a t  h ig h  
sp eed s u p  to  500 m .p .h . a n d  g iv e s  g re a te r  
ro llin g  v e lo c it ie s  a t  a ll sp eed s.

A s  a  re su lt  o f  in crea se d  ta il  lo a d s  b ecau se  
o f c o m p re ss ib ility , th e  s tr u c tu r a l s tre n g th  
o f th e  fu se la g e  m u st n e c e ssa rily  be  in crea sed . ^
T a i l  lo a d s  a re  in crea sed  b e c a u se  o f r e d is - a 
tr ib u tio n  o f  fo rces on th e  w in g , re su ltin g  in 
a d iv e  te n d e n c y  o f th e  a ir c r a ft  in g en era l.
P a r ts  o f th e  fu se la g e  su ch  a s c a n o p y , d u c ts , 
fille ts , a n d  d o ors m u st b e  re in fo rce d  b ecau se  
o f in crease  in  a ir  lo a d s  re su ltin g  fro m  h ig h  
sp eed s.

S p e c ia l e m p h a sis  h a s  been  g iv e n  to  th e  
P -4 7 fu se la g e  d esign  w ith  re g a rd  to  th e  c o n ­
to u rs  a t  th e  w in g  ju n c tu re  in t h a t  th e  
fu se la g e  lin es are  s u b s ta n t ia lly  s tra ig h t  a t  
th e  w in g  'ro o t. S p e c ia l e m p h a sis  h a s a lso  
b een  g iv e n  to  th e  le n g th  o f th e  fu se la g e  a f t  
o f th e  tra ilin g -e d g e  o f th e  w in g  to  m in im ise  
fu se la g e  d ra g .

T h e  w in g  fo rces a n d  m o m e n ts a lso  c h a n g e  as a  re su lt  
o f c o m p re ss ib ility  e ffe c ts . W ith  in crea se  in  sp eed  o r M a ch  
n u m b e r th e  re s u lta n t o f  th e  l i f t  fo rces  te n d s to  s h ift  to w a rd  
th e  tra ilin g -e d g e  o f th e  w in g . A c c o r d in g ly , c a re  sh o u ld  
be g iv e n  to  th e  d esign  o f th e  w in g  tra ilin g -e d g e  as a re su lt  
o f th is  s h ift  in  lo a d in g . T h e  le a d in g -e d g e  o f th e  w in g  
sh o u ld  b e v e r y  r ig id  as a  re su lt  o f th e  in crea se  in  p ressu re. 
I t  is e x tr e m e ly  im p o r ta n t  to  m a k e  th e  ro o t se ctio n  as 
th in  as p o ss ib le , a n d  e ffo rt sh o u ld  be 
m a d e  c o m p a tib le  w ith  th e  in sta lla tio n  
of m a ch in e  gu n s, g a s  ta n k s , a n d  la n d ­
in g  g e a r  n o t to  e x ce e d  a m a x im u m  
th ic k n e ss  o f 12 -14  P er c e n t.

I n  th is  resp ect, a irscre w  s lip stre a m  
e ffects  w ill te n d  to  in crea se  th e  lo c a l 
speed  o v e r  th e  w in g  im m e d ia te ly  b e ­
h in d  th e  a irscre w .

, In  d iv e s  a t ,M a c h  n u m b e rs  a b o v e  
0.82, th e  g re a te s t  in crea se  in  d iv in g  
m o m e n t, re su ltin g  fro m  co m p re ss i­
b i l ity ,  te n d s to  nose th e  a ir c r a ft  d o w n , 
an d  c o n tro l b eco m es d iffic u lt u n til an  
a lt itu d e  o f a p p r o x im a te ly  12,00 0 ft. is 
re a c h e d . N e ith e r  e le v a to r  n o r  fu ll 
ta b  m o tio n  is  v e r y  e ffe c tiv e , a lth o u g h  
the fu ll ta b  d e fle c tio n  w ill ra ise  th e  
a ltitu d e  a t  w h ic h  puH out is p o ssib le  b y  a fe w  th o u s a n d  
feet. T h e  p u llo u t, w h e n  it  o ccu rs  a t  a p p r o x im a te ly  
12,00 0 ft., is r e la t iv e ly  su d d en  a n d  sh a rp , a n d  e x c e s s iv e  
load fa c to rs  m a y  be d e v e lo p e d . T h e  so lu tio n  to  th is  c o n ­
dition w a s th e  in sta lla tio n  o f  a d iv e  fla p . W ith  th is  fla p  
a  co n tro lled  p u llo u t ca n  be a c h ie v e d  a t  a n y  a lt itu d e  a n d  
M ach  n u m b e r (F ig s . 8, 9, 10. i t ,  a n d  12).

T he a irscre w  p ro b le m  is v e r y  im p o rta n t sin ce  th e  a ir ­
s c re w ’s p r im a ry  p u rp o se  is to  c o n v e r t  en g in e  h o rse-p o w er 
in to  th ru st. A  b la d e  se ctio n  p re se n ts  th e  sa m e p ro b lem

a s d o es an  a ero fo il se ctio n , b u t it  in v o lv e s  m ore d ifficu lties 
in t h a t  w e  h a v e  r o ta tio n a l as w e ll a s fo rw a rd  sp eed . A s  
a re su lt  o f th ese  tw o  sp eed s, th e  p ro b le m  o f co m p re ss i­
b i l i t y  is m u ch  m ore se ve re .

T h e  g e n e ra l tre n d  o f p re se n t-d a y  a irscrew  d esign  is 
to w a rd  w id e r  b la d e  ch o rd  to  a lle v ia te  th e  e ffects  o f c o m ­
p re s s ib ility  on th e  b la d e  se ctio n . V a r io u s  a irscre w s h a v e  
b een  tr ied  on  th e  P -4 7  to  in crea se  th e  ra te  o f c lim b  p e r­

fo rm a n c e . T h e  o rig in a l a irscre w  h a d  
a  so m e w h a t n a rro w  ch o rd  d is tr ib u tio n , 
w ith  re su lt  th a t  c lim b  p e rfo rm a n ce  
w a s  sa crifice d . T e s ts  w ith  w id er 
b la d e  ch o rd  a irsc re w s h a v e  in crea sed  
th e  ra te  o f c lim b  c o n s id e ra b ly .

W ith  th e  in tro d u c tio n  o f m o re  h o rse ­
p o w e r  a n d  im p ro v e d  tu rb o -su p e r­
c h a rg e rs  w h ic h  in cre a se  th e  c r itic a l 
a lt itu d e  o f th e  a ir c r a ft  a t  w h ic h  m a x i­
m u m  h o rse-p o w er c a n  be m a in ta in e d , 
s ix -b la d e d  d u a l-ro ta tio n  a irsc re w s h a v e  
b een  te s te d  to  d e term in e  th e ir  e ffe c t  
on s ta b ili ty ,  h ig h  sp eed , a n d  ra te  o f 
c lim b . T h e  re su lts  to  d a te  h a v e  been  
d isc o u ra g in g . M ore d e v e lo p m e n t an d  
re se a rch  w o rk  w ill h a v e  to  be  d e v o te d  
to  th e  d u a l-ro ta tio n  p ro b le m .

T h e  en g in e  c o w l is v e r y  m u ch  lik e  an  a e ro fo il section  in 
t h a t  it  h a s a le a d in g -e d g e  ra d iu s . T h e  re d is tr ib u tio n  o f 
fo rces on th e  c o w l a re  s im ila r  to  th a t  o f th e  w in g . C a re  
sh o u ld  b e ta k e n  to  a v o id  sh a rp  c u rv a tu re s  a t  th e  lea d in g - 
ed ge  o f th e  c o w l, in m u ch  th e  sam e w a y  a s w ith  a n  a e ro ­
fo il se ctio n .

W in d  tu n n e l e x p e r im e n ts  sh o w  t h a t  th e  sh o ck  w a v e  is 
n o t lim ited  to  a  p a r tic u la r  p o in t 011 th e  a e ro fo il, b u t  m o v e s  
w ith in  a g iv e n  n e ig h b o u rh o o d  o f p o in ts. T h is  p h en o m en o n  
is c a lle d  b y  som e th e  “ d a n c in g ”  sh o ck  w a v e  a n d  im m e ­

d ia te ly  su g g e sts  a n  u n c e r ta in ty  fa c to r  in o u r 
th e o re tic a l se t-u p . T h e  d a n c in g  p h en o m e n o n  
m a y  b e  q u ite  s im ila r  to  th e  U n c e r ta in ty  P r in ­
c ip le  in  q u a n tu m  m e ch a n ics , w h e re  a  sin gle  
w a v e  fu n c tio n  o f a  g iv e n  ty p e  fo r  a  free  p a rtic le  
co rresp o n d s to  th e  p h y s ic a l co n d itio n  in w h ic h  
th e  m o m e n tu m  a n d  th e  e n e rg y  are  e x a c t ly  
k n o w n , b u t  th e  p o sitio n  o f th e  p a rtic le  is 
u n k n o w n .

T h e  a e ro n a u tic a l en g in eer sh o u ld  p r o b a b ly  
c o n te n t  h im s e lf w ith  c e rta in  “ b a n d "  v a lu e s  
r a th e r  th a n  e x a c t  v a lu e s  o f th e  a e ro d y n a m ic  
fo rces a n d  m o m e n ts  in  th e  su b so n ic  regio n  o f 
flo w . F lig h t  te s ts  h a v e  in d ic a te d  t h a t  c o m ­
p re s s ib ility  e ffe c ts  a re  n o t  as se v e re  as pre- 

('C o n c lu d e d  on page  2 9 1.)

Bow shock Shock

g r e a te r  than  unity

Fig. 15. Shock-w ave patterns for sharp-nosed aerofoil as M ach number
increases beyond unity.

F ig. 14. Sketch showing form ation of 
shock w ave in region of compression 
below curved plate aerofoil at zero 

incidence is supersonic flow.
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CIVIL AVIATION N EW S
EXPANSION

WO R K  has a lread y begun o n  exten d in g the ru n w ays at 
Lisbon A irp o rt for the larger airliners th a t are to  be used 

b y  B .O .A .C , and Pan-A m erican  A irw ays.

FROM BELFAST

SIR  B A fs lL  B R O O K E , Prim e M inister of N orthern Ireland, 
stated  th a t as a result of his ta lk s  w ith  L o rd  Sw inton, it  

has been arranged to  stu d y  the possibilities of establish ing an 
in tern ation al a irp ort in N orthern Ireland.

TAXI!
OP E R A T IO N  of air ta x i service in P o rtu g al is the su bject 

of a licence granted to  the firm of D aun and B la ck , L td ., 
b y  t h e . P ortuguese C iv il A v ia tio n  Secretariat.

T he ta x is  w ill be used for passenger and freigh t carriage 
inside P o rtu gal and to  places abroad.

T.U.C. ALARMED
A'P H E  G eneral Council of the Scottish  T .U .C . in a resolution 
-I- for the annual congress a t  Aberdeen on A p ril 25th 

expresses alarm  a t  the indefinite statem ents of the G overnm ent 
011 the perm anent retention o f P restw ick  A irdrom e as a  first- 
class intern ational airdrom e and a t the G o vern m en t’s luke­
warm ness on the F o rth  bridge.

B o th  projects, the Council consider, are o f exceptional 
im portance to  S co tla n d ’s industrial life.

NEWSPAPERS B Y  PARACHUTE
Q I R  M IL E S  T H O M A S , vice-chairm an of th e  N uffield 

O rgan ization , a t  the B a n b u ry  R o ta ry  C lub said he did not 
th in k  there w ould be enough aerial traffic to  ju s tify  an expen­
sive m unicipal a irport in every tow n. H e visualised  com m erce 
using the air to  a great exten t, how ever, and said he th o u g h t 
glider trains w ould d istribute m orning papers b y  parachute, 
w ith  a ligh t a llo y printing m achine aboard the tu g  plane to  
allow  latest news flashed b y  radio to  be stop pressed.

E v e n  w ith  the transm ission of the norm al news service over 
the rad io ' the w ritten  word and p articu larly  the illustrated  
w otd  w ould alw ays augm ent the spoken m essage, Sir Miles 
added.

IN  THE HOUSE

A L L U D IN G  to the proposed L on d on  A irp o rt a t  H eath  R o w , 
Mr. Fred  M ontague (L a b o u r), form er U nder-Secretary for 

A ir, said during the A ir  E stim ates debate in the H ouse th a t 
norm ally the best agricu ltural land in M iddlesex did n o t com ­
m and more th an  £25 per acre. W hile recognising the necessity 
for com pensation for farm  buildings, e tc ., again st this, he 
was to ld  th a t the G overnm ent were prepared to  p ay up to  
/600 an acre.

T u rn in g  to  post-w ar c iv il av iatio n , Mr. M ontague said th a t 
a deal had been m ade w ith  the ra ilw ay and shipping com panies 
o f th is co u n try  and th a t m inutes o f a p rivate  m eeting betw een 
L ord  Sw inton and the independent operators show th a t the 
G overnm ent was th row in g a t  them  a declared p o licy  w hich had 
not been declared previously either to  the H ouse or to  the 
co u n try.

" T h i s  idea th a t the ra ilw ay and shipping com panies have 
v a st experience in tran sp ort is all m y eye and B e tty  M artin ,”  
Mr. M ontague said. ‘ ‘ T his m eans m onopoly and prefabrica­
tion, backstair-influence and a gam e o f poker w ith  national 
interests on w orld  peace as co u n ters,”  he added.

Com m ander B rabn er, rep lyin g, said th a t there had been no 
devolutions o f W h ite P aper inform ation a b o u t c iv il a ir  policy  
+4o people outside the H ouse of Com m ons. In  legal fact there 
w as as y e t  no W h ite  P aper on the subject, he said, and added 
th a t there w ould be a W h ite P aper in due course and then 
the House w ould have, presum ably, an op p ortu n ity  to  discuss 
it. F u rth er than th a t, he did n ot th in k  he could be expected 
to  go.

THE RAILW AYS’ SHARE
NE G O T IA T IO N S  on points of principle of post-w ar civ il 

transport betw een the G overnm ent and the ra ilw ays have 
been concluded, and the railw ays hope to  have a substantial 
share in E uropean and internal a ir services, stated  the 
Southern R a ilw a y  chairm an addressing the co m p an y’ s annual 
m eeting.

T he discussions w ith L ord  Sw inton and Sir W illiam  Ilild red , 
the D irector-G eneral o f C ivil A via tio n , h ave  been frank and 
businesslike, he added, w ith  each p a rty  in no doubt of the 
Intentions and good fau lts o f the other.

SOUTH AFRICAN CONFERENCE
IS C O U N T  S W IN T O N , th e  M inister for C iv il A viatio n , w ill 

be the Chairm an of the U .K . delegation to  the South 
A frican  C iv il A v ia tio n  Conference w hich  is due to  open at 
Cape T ow n  on M arch 20th.

O ther U .K . delegates a re: T h e  H on. Sir E v e ly n  B arin g, 
H igh  Com m issioner for the U nion of South  A frica, represent­
ing B asutoland , the B echuan alan d P rotectorate and Sw azi­
land ; M r. W . C. G. C ribbett, A ssistan t U nder-Secretary, C ivil 
A v ia tio n ; Mr. W . J. B ig g , Colonial Office.

A d vise rs: V isco u n t K n o lly s , Chairm an, B ritish  O verseas 
A irw a ys C o rp o ra tio n ; M r. N . P ritch ard , D om inions O ffice ; 
Mr. B . C. H . Cross, C olonial O ffice; Mr. L . J . D u n n ett, Mr. 
R  D . P o lan d , and Mr. F . A . B u tters, Office of the M inister for 
C iv il A v ia tio n ; Mr. D . S. S. M acD ow ell, B ritish  O verseas A ir­
w ays C orporation .

TO THE CONTINENT

PR O P O S A L S  for post-w ar c iv il air services betw een the 
U nited  K in gd om  and E urope have been subm itted to  Lord 

Sw inton, M inister for C iv il AviSition, b y  Shipping Airlines, 
L td .,  w hich represents 37 shipping com panies, including some 
large tram p owners.

T he com pan y is form ed of, a group of the B ritish  m ercantile 
m arine d istin ct from the shipping com panies who are con­
cerned w ith air services to  South A m erica, and also from  the 
few  shipping com panies w ho have associated them selves w ith 
the railw ays.

M ajor M ayo w orked ou t the technical aspects of the project, 
which is designed to  provide efficient services between B ritain  
and all E uropean capitals.

T he chairm an of the com pany, Mr. R . D . R opner— a director 
o f the shipping firm of Sir R . R opn er and C o ., L td .— had a 
recent op p o rtu n ity  to  discuss the co m p a n y’ s proposals with 
Lord  Sw inton

RAILWAYS' AIR PLAN

SIR  H A R O L D  H A R T L E Y , vice-president o f the L .M .S . and 
chairm an of the R a ilw a y s A ir Com m ittee, to ld  a Londqn 

Press conference th a t the ra ilw ays planned to  operate the 
services w ith ou t subsidy, assum ing th a t neither subsidies nor 
special ad van tages would be g iven  to  other services, including 
foreign air lines entering B rita in  on a reciprocal basis.

A s  reported in Flight,  O ctober 26th, 1944, the ra ilw ays pro­
pose to  form  a separate air com pany to  operate regular services 
in B rita in , in clud in g N orthern Ireland, the Channel Isles and 
Isle of M an, and to  E ire  and the C ontinent.

T h e y  propose to  offer partnership to  other air operators 
w ho provided  regular services in this co u n try  before the w ar 
and those sh ipping lines w ho operated regular pre-w ar services.

Sir H arold  said th a t an in itia l expenditure o f £5,000,000 
w ould be availab le  to  operate the plan, all of w hich would be 
provided b y  the rail group.

‘ ‘ R a ilw a y s are n o i ask in g  for air tran sp ort m o n o p o ly ,”  he 
stated, “  we have offered to  ta k e  the rough w ith  the sm ooth—  
the profitable routes w ith  the unprofitable ro u tes.”

‘ ‘ T w o  yea rs ’ in vestigation  has shown there was insufficient 
traffic 011 the pre-w ar routes in B rita in  to  ju s tify  com petition, 
b u t as fly in g  develops and the public gets more air-m inded 
there w ill be the call for fly in g  from centres in th is coun try 
to  the C on tin en t, and th a t is w h at the ra ilw ays hope to 
operate, in partnership w ith  others.

‘ ‘ The  ra ilw ays intend to  use tw o typ es o f B ritish -built 
a ircraft, one a 25-seater tw in-engined m onoplane fo r C on­
tin en tal operations and the longer d istance intern ational ser­
vices, and the other a tw in-engined 12-seater a ircraft fo r short- 
range operations. Specifications for T y p e  1 (corresponding 

• figures for T y p e  2 in brackets) pro vid e for an all-up w eight 
of 30,000 lb . (15,000), net p aylo ad  6,200 lb. (3,500) exclusive 
crew  o f four, operational range 500-600 miles (300-500), 
ceiling 20,000ft. (18,000), rate of clim b 1 ,600ft./m in. from 
sea level ( i,o o o ft./ m in .)  and 300ft./m in. (250ft./m in.) 011 
one engine a t full all-up w eigh t. T y p e  1 is to  have an 
econom ical cruising speed o f ab o u t 200 m .p .h . (160) a t  not 
m ore th an  50 per cent, take-off power.

‘ ‘ B u t  a t  the m om ent there are no B ritish  a ircraft to  fit 
the service and in the interim  o f w h at m igh t be about tw o 
years, D a k o tas w ill be u sed ,”  Sir H arold  stated.

Mr. John E llio tt, d ep u ty general m anager of the S . R. ,  said 
th at w ithin ten to  fifteen years they visualise th a t the m ajo rity
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of the first-class traffic to  the C on tin en t w ill be b y  air, and 
hope to  run a P aris service every  half-hour.

A SCOTTISH VIEW
ON E  intern ational a irp ort w ill be to ta lly  inadequate for post­

w ar civi] a v iatio n  in the U nited K in gd om , Sir W illiam  Y .  
D arling, chairm an of the Scottish  Council on In d u stry , said 
in a recent interview .

P restw ick  is no more a Scottish  question  th a n  H eath  Ross­
is an E nglish  one, or Goose B a y  a C anadian one.

P restw ick  is a E uropean and an A m erican problem . A  fog- 
free airport on the W estern coastline of E urope is im portant to 
every  nation  on the A tla n tic  fringe.

SURPLUS TRANSPORT AIRCRAFT
H p H E  six th  allocation o f surplus transport a ircraft, non- 

standard to A rm y specifications, announced b y  the U .S . 
Surplus P ro p erty B oard, consisted o f tw elve  m achines, includ­
ing six  to  dom estic applican ts and six to foreign applicants.

A ltogeth er a to ta l of 131 surplus transports has been so far 
allocated. D om estic applications h ave received e ig h ty  of them  
and foreign applicants fifty-one.

O f the new allocations to  foreign operators, T a ca  A irw ays, 
S .A . received three, the R o y a l N orw egian A ir  T ran sp ort three 
L ockheed Lodestars, and in ad dition , one L ockh eed 12 
(E xecu tive  typ e) has oeen allocated to unspecified foreign 
applicants.

SWITCHING OVER
T J 'O R T Y  air wireless operators, including wireless navigators, 

w ill be released from  the R .A .A .F .  to  train  as aeradio 
operators for em ploym ent in c iv il aviatio n .

T his results from  an agreem ent betw een the R .A .A .F .  and 
the D epartm en t o f C iv il A via tio n , w hich, besides im plem ent­
ing post-w ar ‘ c iv il a v iatio n  expansion plans, affords selected 
men excellent post-w ar prospects in an occupation for w hich 
R A .A . F .  service has fitted  them . ,

O n ly  men who have returned from  overseas service, or have 
com pleted an operational tour in the P acific theatre, w ill be 
selected, and final release depends on R .A .A .F .  requirem ents.

W hen the required num ber o f men is selected th e y  w ill 
begin a six-m onths’ specialist course, follow ed b y  ap p ro xi­
m ately  four m o n th s’ p ractica l tra in in g  a t  a departm ent 
aeradio station . Successful appointees m ust undertake to 
serve the D epartm en t o f C iv il A v ia tio n  for a t  least tw o years. 
More men are to  be released later for this w ork.

IN  PARLIAMENT
A S K E D  by Mr. B ow les (L a b ., N uneaton) to publish 

verbatim  a ll speeches a t the P len ary  session .of the C hicago 
Conference on C iv il A v ia tio n , Sir A rchibald  Sinclair, Secretary 
for A ir, read the resolution passed a t  the conference authoris- 
ing publication  o f the final a c t  and reports of com m ittees.

Mr. B ow les protested th a t was not w hat he was ask in g  for, 
he w anted verbatim  reports o f the speeches so th a t m em bers 
ta k in g  part in the debate m igh t know  p o litica l or other reasons 
for turning dow n certain  proposals.

E arl W interton  (Con., H orsham  and W orthing) asked if 
the M inister w ould consider, in v iew  o f the fa ct th at there 
were tw o  M inisters, “  and in viesv of the rather unfortunate 
history of, past re la tio n s ,"  w hether the debate should not be 
in the hands of another M inister.

Sir A rchibald  repudiated the idea th at there is an yth in g  
unfortunate in  th e  relations betss-een his departm ent and the 
C ivil A via tio n  M inistry, and in further answ er to  Mr. Bow les 
said th at he w ould ask the M inister for C iv il A v ia tio n  w hether 
there were a n y  further docum ents o f speeches w hich w ould be 
made available.

Mr. Edw ards (L ab ., M iddlesbrough masked the Secretary 
for A ir i f  in view  of the new facilities granted to  U .S . C ivil 
A v ia tio n  b y  the rem oval of regulations relatin g  to  num bering 
of a ircraft operated  b y  U .S . com panies sim ilar m easures are 
contem plated in this co u n try.

Sir A rchibald  Sinclair, in a w ritten  reply, stated th a t so

C O M P R E SSIB ILITY  (C oncluded  f r o m  p a g e  289)
d ieted  b y  th e o ry  (F ig . 13). T h is  m a y  b e  p a r t ia lly  e x p la in e d  
b y  th e  fa c t  th a t  w e  h a v e  n o t e v a lu a te d  th e  in flu e n ce  o f 
v isc o s ity  w ith  th e  a tte n d a n t b o u n d a r y  la y e r . T h e  b o u n d a ry  
la y e r  p r o b a b ly  se rve s a s  a  cu sh io n  a n d  th e re b y  ten d s to  
a lle v ia te  co n d itio n s, sin ce  th e  te m p e ra tu re  w ith in  th e  b o u n ­
d a ry  la y e r  is se v e ra l d e g re e s wra rm e r th a n  th e  a ir  o u tsid e  
th is  la y e r .

lon g as the U .K . rem ains a  centre o f air operations and all 
ava ilab le  resources have to  be concentrated  on the prosecution 
o f the w ar 110 change is contem plated  in the existin g  policy  
under w hich the num bering o f internal C iv il A ir Services in 
th is co u n try  is determ ined solely b y  the requirem ents o f the 
national interest.

A sked b y  Sir W a ve ll W akefield (C on., Sw indon) if post-w ar 
requirem ents for Civi-l A v ia tio n  w ould include the carry in g  of 
lifeboats b y  B ritish  a ircraft fly in g  on ocean routes, 
Sir A rchibald  S in cla ir-rep lied  th at a general requirem ent of 
this ch aracter w as not contem plated, b u t the carriage of life­
boats, d inghies or rafts m igh t be stipulated  for flights b y  U .K . 
a ircraft on regular services if th is  ssrere considered necessary 
in the interests o f sa fety ,

PACIFIC TAKE-OFF
MR . W IL L IA M  T E M P L E T O N , m anager of the V an co u ver 

A irp ort, com m entin g on a report th a t San F rancisco m ight 
continue as a take-off point for trans-P acific flights after the 
w ar instead of V an cou ver, said : —

“  I t  w ould  be ridiculous for B ritish  air lines to  cross the 
A tla n tic  in peacetim e, land a t M ontreal, and then head south 
and w est osrer the U .S . to  San Francisco, and thence over the 
P acific. _

"  A lth ou gh  the shorter tran s-P acific  route is  logical in w a r­
tim e, to  contin ue it  from  San F rancisco  a fter the w ar would 
in vo lve  com petition  from  established U .S . air lines and d efeat 
the idea o f an E m pire route round the world.

‘ ‘ M oreover, an E m pire route using E m pire ports of ca ll as 
m uch as possible would save travellers the com plicated 
nuisance of passport visas and other im m igration  technicalities.

A N  AMERICAN REPORT

TH E  U .S . D ep artm en t of Justice is opposed to single-com ­
pan y operation of U .S . in tern ational air transport, accord ­

in g  to  a report b y  the A ttorn ey-G en eral, Mr. F rancis W . 
B id d le.

T h e y  also oppose the ow nership or control of air lines by 
com panies co n tro llin g  other form s o f transport.

In a recom m endation on policy to  the U .S . G overnm ent the 
D ep artm en t m ake the fo llow in g p o in ts :—

(1) C om petition  to  be controlled.
(2) In tern ation al agreem ent 011 subsidies.
(3) A n  intern ational organisation to  analyse iftform ation on 

techn ical operational problem s.
(4) M aintenance of conditions, legal and econom ic, designed 

to  encourage the contin ued p rivate  operation of A m erica ’s 
in tern ational air carriers

A s an a ltern ative  to  single-com pany operation the D ep a rt­
m ent suggested th a t different com panies should be given 
geographical zones o f operation under the A m erican flag or 
th a t there should be indirect com petition  .on a ltern ative  routes.

T h e report added th a t G overnm ent operation of in ter­
national air lines m igh t be advisable when absence o f profit 
o p p o rtu n ities ’ m ade p rivate  operation im possible. " I n t e r ­
nation al a v iatio n  p o licy  should be form ulated b y . the 
G o v e rn m e n t."

I t  w as crucial th a t the real danger of A m erican air policy  
being form ulated b y  a E uropean cartel should be recognised 
and steps taken  to  assure th a t it was both form ulated and 
adm inistered b y  the G overnm ent.

T he righ t o f carriers to  land in a foreign co u n try for 
refuelling, repairs or other services should be established as 
an intern ational principle.

T h e  U .S . should pursue a policy  aim ed a t a more liberal 
legal fram ew ork for intern ational aviatio n , says the report, 
ad d in g th a t it w ould be in the interest of the U nited States 
to  have the righ t o f transit and the right to  land for non-traffic 
purposes established as a universal principle for international 
av iatio n .

" T h e  ad va n ta g es accruing from the w orld-w ide interchange 
of land ing righ ts would be greatly  in excess of a n y  loss to  an y 
in d iv id u al co u n try th at m ight result from  the gran tin g  of such 
general rights w ith respect to  territo ry  under its so v e re ig n ty ,"  
the report states.

In  c o n c lu sio n , th e se  a n d  m a n y  o th e r  p ro b le m s 
c h a lle n g e  o u r im a g in a tio n  w ith o u t  as y e t  y ie ld in g  
in g  m ore th a n  a  ta n ta lis in g  gu ess a s to  th e ir  real 
n a tu re . F u rth e rm o re , i t  sh o u ld  n o t b e  fo rg o tte n  th a t  
sp eed s a b o v e  th a t  o f so u n d  are  n e a r  a n d  c a n n o t b e  d is­
m issed  m u c h  lo n g e r  (F ig s . 14 a n d  15). F o r  th e  m an  w h o  
w a n ts  p ro b le m s o f im m e d ia te  p r a c t ic a l in te re st to  ta x  h is  
p o w ers to  th e  u tm o st , c o m p re s s ib ility  is a h a p p y  h u n tin g  
g ro u n d .
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FIG H T E R  SPE E D S  
An E x a m p le  of B a d  Propaganda

TH E  newspapers recently published the to p  speed ot the 
H aw ker T em pest as 435 m .p.h . Surely th is figure is ve ry  

low considering the a ircraft and its engine and com parin g the 
perform ance of older fighters such as the Spitfire and M ustang, 
w hich have a top speed of 450 m .p .h .

N atu ra lly , the top  speed of the T em pest cannot be p u b ­
lished, for security reasons, bu t does it  not seem like bad  propa­
ganda on our part to  herald the H aw ker T em pest as the 
‘ ' fastest ’ ’ fighter on operational service w hen there are a t 
least tw o older a ircraft operating w ith  higher to p  speeds ?

F . T . C . S A N SO N .

LIG H T A IR C R A F T  UPK EEP  
An E x am ple  f ro m  the West  tndies

W IT H  reference to the question on the cost of operating a 
lig h t a ircraft, b y  “ P oten tial O w n e r/ ' in F lig ht oi 

F ebruary 8th. 1945, I can g ive some inform ation and figures, 
which are, how ever, applicable neither to  the conditions in 
this country nor to  the ty p e  oi a ircraft th a t w as indicated, 
but w hich, in case no more accurate inform ation is availab le, 
a t  least gives some idea as to  the cost involved.

T h e d ata  are taken from the records of a sm all flying club 
in the W est Indies, operating w ith four Piper Cubs w ith  65 h .p  
Continental engines, which a ircraft cost ap p ro xim ately  £400 
each a t the factory. T h e  a ircra lt were used for instructional 
purposes as well as for flights b y  licensed m em bers of the club. 
T he instruction was given by professional pilots of an airline 
com pany, whereas m aintenance, overhauls and inspections were 
carried out by the technical service of the sam e com pany. T he 
club em ployed a n ative  m echanic for servicin g and general 
assistance. T he aircraft carried insurance against legal lia ­
b ility , but aircraft and occupants were not insured against 
crash dam age.

T he figures given below cover a period of four years from 
the end of 1938 to  the end of 1942. L a ter figures are not a v a il­
able, a lthough the clu b  is still a c tiv e  up to  the present 
m om ent. In the figures no hangar rent, landing lees, salaries 
for instruction or an y general club expenses are included.

Number of flying hours .............  ........................... 2,300
Maintenance repair inspection .................................  £1,085
Fuel and oil ................................................................... /515
Native mechanic . . . . .  .................  ..................... . £720

.Insurance ........................................ ..............................  • £l 7°
Reservations for depreciation ....................................  £660
Crash damage ........................................ ........................  £800

Total ................................................................................  £3-95°
T otal per flyin g hour ....................................................  £1 14s '

On account of the low er salaries, w ages, and m aterial prices 
here as com pared to  those abroad, the m aintenance cost in this 
co u n try  could be estim ated at least 30 per cent, low er.

F or other typ es of aircraft the cost could be taken in the 
sam e proportion to  the in itial value of the new a ircraft.

V A N .

C AR G O  A IR C R A F T  
Tug and  Glider  Loadings

1W A S  delighted to  see th at le tter (F lig h t , M arch 1st) from 
V . A. Stanley-A dam s (L t., R .A .) , and to hear th at he agrees 

with me about the im p ra ctica b ility  of gliders as post-w ar 
f l i g h t  carriers (except for th a t " o n e  very remarkable state­
ment ”  /).

I said th at some ol our single-seater fighters could tow a 
H orsa, and there is nothing v e ry  rem arkable in th a t statem ent. 
D uring this war our fighters have had w ing loadings some 25 
per cent, lower than our h eavy bom bers. T h a t is one point 
in their favour, because for optim um  results you w ant loadings 
not too dissim ilar on glider and tug.

T h e  other m ajor issue is th at of overall pow er loading. Now 
1 saw the first test flight m ade b y  the first H orsa. T he tug 
w as a W h itley  w ith  Merlin X X  engines, and the date Septem ber 
10th, 1941. On th a t same date and on th at same airfield the 
half-scale H am ilcar m ade its first hop.

Septem ber, 1941, and we were preparing to invade the Con­

tinent ! H ow ever, the point is th at long before th a t date a 
v a r ie ty  o f H orsa tugs had been considered and com plete per­
form ance d ata  w orked out. It was not a  question so m uch of 
seeing w hich  w as the best tug, because the best tug m ight not 
be a vailab le  for th a t purpose, as of finding w hich m achines 
could best be spared for such a  secondary jo b  as glider tow ing. 
Included am ong the a ircraft considered was, I remem ber, the 
H urricane and the W ellington, both w ith  early-typ e  Merlin 
engines rated a t  1,145  h .p .

I w ill guess the w eight of the H urricane tu g  a t  6,500 lb ., 
the W ellington 30,000 lb ., and we w ill tak e  Stan ley-A dam s’ 
own figure of 16,500 lb . for the Horsa. T h a t gives an overall 
power loading of 20 lb ./ b .h .p . for both com binations w ith  the 
W ellington fractio n ally  higher.

Astonishing, isn ’ t it ? N a tu ra lly , 1 was not thinking Gf the 
old H urricane when I m ade th a t .rem arkable statem ent, but of 
our later fighters— say, the Sabre Tem pests when the overall 
pow er loading is alm ost h alved . In fact, the T em pest has more 
pow er than the W h itley  for much less than half the w eight. .

O f course, Stanley-A dam s, who has flown these gliders, is 
quite righ t in sayin g  th a t the H orsa pilot could m ake things 
very  difficult for the fighter-tug pilot i f  he did not like him.

H e could d o ju st th a t w ith  a Lancaster, too, if he were th at 
w ay inclined. H e should be dropped if he doesn’t b e h a v e !

T o  be quite  fair, I should point out some disadvantages of 
the fighter as a tu g . It w ould not g ive the required range. 
There would be overheating difficulties and perhaps some con­
trol troubles. A lso the take-off would be worse than the power 
and w ing loadings would indicate because of the restricted 
airscrew  diam eter of a fighter.

M ay I say how m uch I have enjoyed the correspondence 
and the higher m athem atics on the V2 ? It is the best of 
good, clean fun ! '

A s president, treasurer and chief stressm an of the Inter- 
Stellar-Space Circum locution, D evelopm ent and E xplo itation  
So ciety  (1987) In c., I agree th at there m ay be better planets 
than th is! “ H O R A C E ”  (T H E  T A M E  S T R E S S M A N ).

C R O PPE D  A IR SC R E W  B L A D E S  
A nd  Factors  Affecting Those That  B end

W IT H  reference to the letter from “ A g e d ”  (F lig h t , F eb ­
ruary 10th) we w ould like to m ake the follow ing points. 

(A) From  the perform ance point of view  it m atters little  
w hether the tip  of the blades are sheared off or bent sh arply—  
in either case the affected portion ceases to  have any further 
use. O fficial figures show th a t the perform ance of an aircraft 
is not m uch affected by cropping of the airscrew  w ith in  reason­
able lim its. If all blades are sim ilarly affected, the centrifugal 
loads rem ains balanced, and apart from an increase in engine 
revs, the difference would not be noticeable.

(13) If the blades are differently affected the centripetal loads 
become unbalanced and sh aft vibration  w ould be experienced.

(C) T he angle to which the affected blade is bent depends 
o bviou sly  on the m agnitude, direction and position of the forces 
to  w hich it is subjected during con tact w ith the obstruction, 
and also on the section m odulus of the part of the blade which 
is bent. T he factors affecting the angle of bend would seem 
to be:

(a) T he shape, s i* e ‘and m aterial of the blade, the airscrew 
sh aft and the obstruction  (sand, w ater, etc.).

(b) T he fix ity  or otherwise of the obstruction.
(c) T h e  ve lo city  of the blade relative to the obstruction 

and the part of the blade w hich strikes the obstruction 
depending o n : (1) T he r.p .m . pitch and diam eter of the 
airscrew ; (2) the speed and direction of flight of the aircraft  ̂
re lative  to  the o bstruction ; (4) the length of blade affected 
and duration of c o n ta c t ; (4) the efficiency of the b la d e ; 
(5) the angular position of the blade in question in relation 
to the obstruction  a t the tim e of im p a ct; and (6) the power 
behind the blade at the tim e of im pact.
“ A g e d ’s ”  experience would seem to show th at these factors 

usually com bine to give a “ h e l l u v a ”  force, and so the angle 
of bend is u su ally  approxim ately  90 degrees forw ard. He does 
not reveal how he g o t his slide rule to, say, 60 degrees We 
defy anyone to develop a form ula for the angle of bend, taking 
into account all of the above variations.

W e would like to  know wha t  would happen in the case of a
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contra-rotating airscrew . It the leading airscrew  com es into 
contact first, there is a chance th a t it  w ould clear the w ay 
lor the rear one, w hich m ight escape w ith  v e ry  little  dam age. 
H ow ever, if one of the blades on the rear airscrew  struck the 
obstruction first, interference would probably occur one-tw elfth  
of a revolution later, as the linear v e lo c ity  of im p act betw een 
the two blades would be in the region o f 1,000 m .p .h . T he 
stress and strain  caused would be considerable, and the 
resultant tangle w ould pro b ab ly  be of use only to a scrap 
m erchant.

W e w ould like  to  hear o f some read er’s .opinion on this sub­
ject through the courtesy o f vour colum ns.

J. R . F . W A R E H A M  and W . E . L A N G .

Six Men and  a Sergeant
MR . B R IT T A IN , in his letter in  Fl ight  o f F eb . Sth, is inclined 

to favo u r m etal-bladed airscrew s, whereas I, for less 
obvious reasons, am  o f the opposite school.

I have had some experience w ith  wooden blades w hile in 
the M iddle E a st som e tim e ago, and m ust confess these were 
very easily dam aged, superficially, b y  airborne stones and 
sand— often when running up, ta il on to  a stron g w ind. W hile 
a repair to the blade could oftexi be effected on the spot, as 
often as n o t the balance of the airscrew  was upset.

I rem em ber one case p articu larly , where a fro n t cow ling 
button  was le ft loose, and when run in coarse p itch , the tra il­
ing edge of each blade, near the root, was h it b y  the. b u tto n . 
W e had to send the airscrew  b ack  for re-balancing, b u t then 
our inspection section w as ve ry  to u ch y  ab o u t vibration .

I can im agine m etal blades resisting sim ilar violence, b u t I 
have seen a wooden R o to l fitted  to a H a lifax  w ith o u t a n y  
liftin g  tack le  beyond six  men and a determ ined sergeant 1

R O SS IN G R A M .

IM PLIC A TIO N S OF V 2
The Kernel of  the A rgu m en t

I M U ST apologise for a careless error in m y previous letter 
(Flight,  M arch xst). I stated  th a t  a t 500 km . the 

gravitation al attractio n  of the moon decreased the escape 
ve lo city  of a rocket from 10.10 km ./st-c. to  9.74 km './sec. T his 
should read “  from 10.69 to 10.62 k m ./ s e c ."

Com m enting furthei on “  E sca p ist's  "  le tter (Flight , 
Janu ary 25th), it  can be seen from the expression dealt w ith  
by Messrs. B ecker and Sykes, nam ely,

V  =  v  loge R  — gt, 
th at g t  m ust be k ep t to  as low a valu e as possible. T his 
figure has the dim ensions of ve lo city , and num erically equals 
the ve lo city  w ith  w hich a bo d y hits the earth when released 
from the height (H) a t  w hich  escape ve lo city  is attain ed . 
This n aturally  is greater for a ll heights than  th e  decrease in 
escape ve lo city  w hich I m entioned in m y last letter. I am 
assum ing the ve lo city  in vacuo,  o f course.

The figure H can be determ ined from the average a cce lu a - 
tion, which, for a given rocket, depends on burning tim e.

• T hus it is of param ount im portance to  keep g t  to a m inim um , 
i.e ., acceleration  a  m axim um . That th is entails increased 
stru ctu ral w eigh t is obvious, b u t it m ust be borne in mind 
th a t the principal stress is tan kage stress, and the tan ks are 
em p tyin g as the acceleration increases. A lso, V2 is operating 
a t  com parable stresses a lread y. In  the absence of a better 
fuel, I-th in k  we can safely  adopt M r. S y k es 's  figure for efflux 
v e lo c ity  of 3.565 1cm./sec.

N ow , the kernel of the argum ent is the burning tim e, for 
this affects the acceleration, hence the h eigh t a t  w hich V mar 
is reached.

M r. B ecker assum es a burning tim e of 50 s e c .. when 
g t =  490 k m ./ se c . T h is im plies th a t  V max is reached a t a 
height of alm ost e x a c tly  12 km . In  order of m agnitude, this 
is ab o u t the best we can exp ect. T h e  average acceleration 
is under 9 gs, and the final acceleration should be about iS  gs. 
These are the probable stresses in the V2.

N ow , it  seems to  me basically  uuSound to  em body a sm aller 
rocket in the bigger one, from  the engineering point of view . 
So I p u t this suggestion, suggested b y  the high g -v a lu e :

W h y not use the turbo-engine for a  short distance only, 
then h ave it  jettisoned a t  a g-value of, say , 4 to 5? T h en ce­
forth  the increasing g-value should provide the necessary forced 
feed to  obtain  the highest efflux ve lo city . A t  the same tim e, 
R  w ill be instantaneously increased, possibly to  its previous 
value. A d m itte d ly , jettisoning th e  turbine gear while stili 
retain ing the jet orifice is difficult, b u t i t  not an insuperable 
problem .

In conclusion, it seems to me h igh ly  probable th at, with 
sufficient support, the In terp lan etary Societies w ill be able to  
send a robot to the m oon w ith in  the n ext ten or 20 years.

T ravellers to our satellite , though, w ill have to  w ait tor 
the developm ent of some source of pow er other than chem ical 
com bustion In the m eantim e, th ey  w ill h ave to  brush up 
their m athem atics, as “  E scap ist "  suggests. S T U D E N T .

Minute  P ay load  in Space Trave l
W IT H  regard to the correspondence carried oh recently by 

Messrs. G atland , Spearm an, and B urgess as to  the possi­
b ilities  la ten t in V 2 as a m eans of extra-terrestrial travel, I 
should like the op p ortu n ity  of com m enting on the essential 
in adequacy of the results anticipated.

I do not, o f course, wish to  dispute the calculations o f Messrs. 
G atland and Burgess, but the chief weakness of th eir argum ent 
appears to me to be the m inute payload  a vailab le , having 
regard to the im m ense am ount o f fuel to be em ployed (the 
ratio  being about 1/12 0 ).

T his being the case, it would seem th a t the atten tion  of 
astronautical experim enters should be directed p rin cip ally  to  
th e  developm ent o f more pow erful fuels (possibly of an atom ic 
n a tu re ) . W ith  adequate d riv in g  force, the problem  o f space 
navigation  is, in  essentials, solved.

B u t, fa ilin g this, the on ly kind of space travel th a t w ill be 
p racticab le  w ill be extrem ely co stly  and o f a  purely exp eri­
m ental nature. W A L T E R  D O B S O N .

HOOK REVIEWS
Air Aces. By Gordon Antho ny , with biographical votes  by 

John Macadam. Home and Van Thai, Ltd .  125 . 6d. net.

A  B O O K  which is sure to be popular is this collection of 32 
photographs of R .A .F .  officers, all o f whom  have been 

decorated w ith  a t  least the D .S .O , and D .F .C . (or D .F .M .) . 
The short biographical notes help to  transform  a mere nam e 
in the papers into a liv in g  personality. Mr. A n th o n y is a well- 
known portrait photographer, and his studies o f these officers 
are of the highest class.

W e m ay add w ith  some satisfaction  th at all but seven of 
these portraits were reproduced in Flight  of Septem ber 21st 
last.

Merchantmen at War. Prepared for the Ministry of War Trans­
port by the Ministry of Information,  is .  gd. net.

“  'T "X 7 E  need not wonder th at airm en and sailors feel w arm ly 
VV tow ards each o th e r.”  So says this official publication , 

which gives a fa irly  fu ll account of the various w ays in w hich 
the a ircra ft of Coastal Com m and and of the escort carriers 
have helped the heroic men of the M erchant N a v y  through the 
long years of war, how the fighters drove off the F o ck e-W u lf 
Condors, how the long-range m achines a ttack ed  the U -boats, 
or at least kep t them  subm erged where th ey  could not a tta ck , 
and how on m any occasions the a ircraft have flosvn off to  find 
stragglers and lam e ducks a t  the request of the C onvoy Com ­

modore, or h ave spotted lifeboats, and rafts with men in them 
and sum m oned assistance.

Those stories are on ly  one feature of this book, w hich tells 
the thrilling storv o f the undaunted seamen of B ritain  in all 
parts of the world, ending up w ith  the invasion of N orm andy. 
It is well w ritten  and has a  num ber of excellent photographs.

Atlantic Bridge. Prepared for the Air Ministry by the Ministry 
of Information, gd. net.

TH E  R .A .F .  T R A N S P O R T  CO M M A N D  is one of the rem ark­
able things of this w ar. I t  is a b y-p rod uct, but it is of 

enorm ous valu e, and the brains, the planning, and the w ays 
in w hich the organisation have developed have all been on 
the h ighest level.

T h is little  pam phlet tells the story of this Com m and, which 
grew  ou t of the fligh t of seven H udsons from  N ew foundland 
to  B rita in  in  N ovem ber, 1940. T he early stages of the develop­
m ent are, as a m atter of fa ct, rather confusing to fo llow ; and 
it cannot be; said th a t this publication  m akes them  absolutely 
clear. T he organisation did not sta rt as a branch of the 
R .A .F .,  but as it  developed it  had in ev ita b ly  to  grow  into one. 
The nam e of A ir Chief M arshal Sir F red erick  B ow hill will 
a lw ays be connected w ith  its final developm ent.

M any good stories of ad ven turous flights are told in this book, 
w hich we advise our readers to  b u y  and stu d y  for them selves.
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SE A  SCOUTS : Tw o Cuitiss SO C’s in position 011 the tw in  catapults of U.S.S. Tuscaloosa. The 1'uscaloosa, a  io,ooo-ton 
cruiser, carrying from  four to six aircraft; w as engaged for a w hile on Russian convoy w o r k .1

S ervice A viatio n
Royal Air Force and Fleet A ir A rm  News and 

Announcements
Awards 

Fleet Air A rm
r iM lE  K IN G  has been graciously pleased to JL approve the following award for d istin ­guished service in air operations in  the Medi terranean : —

D istin guished Service Cross
L t. (A) G .' R. G r e e n w a y , R .N .V .R .

Royal A ir  Force
r p U E  KING has been graciously pleased to J- approve the following awards in  recognition  of gallantry displayed in flying operations against  
the e n e m y ;-  .

B ar to  D istinguished Service Order 
Group Capt. K. M. H a m p s h i r e , D .S .O , D F.C., R.A A F. No 456 (R .A .A .F .) Sqn.—Since being awarded th e  D.F.C. th is  officer has led th e  squad  ron on very many sorties, during which th irty- two enem y aircraft have been destroyed Much of the success achieved can be attr ib u ted  to  th is officer’s ou tstan d in g  leadership and great skill. H is iron determ ination  and u n failing  de­votion to duty have set an exam ple of the h ighest order. Group Capt H am pshire has in flicted  much  loss on th e  enemy, including  th e  destruction  of 

s-even aircraft.
D istinguished Service O rder 

A ct. Group Capt. V. A. P ope. R.A F.O ., No. b44 S q n —T his officer has taken  part in  a very large number of sorties, many of them  w ith  th is  rquadron which he has com m anded w ith  out­stand ing  success. He has displayed high q u a li­ties of leadership, great sk ill and courage, and has s e t  an exam ple w hich has im pressed all.

A ct. W ing Cdr, W. E . C o l e s , D .F.C ., A .F .C .. K .A .F .O ., No 233 Sqn.—This officer has displayed  great sk ill and courage in  operations ig a in st  the  enem y In  Septem ber, 1944, he took part in several supply dropping m issions to  our forces in

Air Comdre. J. N. Boothm an, winner 
of the 1931 Schneider Trophy, w as 
recently decorated w ith the C.B. and 
D F.C. He is seen here w ith  his 
son, F/O. P . J. Boothm an w ho re­
ceived the D .F.C at the same 

investiture.

the neighbourhood of A rnhem . On one occasion  w hilst over the dropping zone, h is a ircraft sus ta ined  severe dam age and becam e difficult to control. In  sp ite of th is, W ing Cdr, 'Joles made 
a  second run over the target to release the re­

m ainder of his containers. H e afterwards flew the badly dam aged aircraft to  base H e displayed  superb skill and great personal courage.F it  Lt. J. A .  A n u e r s o n , R .C .A .F ., No. 419  (R C .A .F )  isq'i l ' l i s  officer has displayed a high degree ol gallantry and devotion in  operations against the enemy He nas com pleted very many sorties and has set the fin est exam ple in pressing  hom e his attacks, often in the face of ficico cppo- sition  Or> one orcas.on in Septem ber, i t 44, he was pilot and captain  of an aircraft detailed  to attack Bottrop W hen ovet the target intense an ti­a ircraft fire was encountered. F it. Lt. A nderson’s aircraft was b it  repeatedly by fragm ents of shrapnel. B otn the port engines were p u t out of action. 1" e  hydraulic system was rendered unser­viceable. T he ontrolt were so. damaged thaS it  became necessary for two members of the c .ew  to  assis’ th eii captain  by pulling m anually on the rudder controls In spite of this, P it. Lt. A nder­son ..xeeuted a good bombing run. H e afterwards flew the -.rverely damaged aircraft to base where he effected a masterly landing In  m ost difficult and dangerous circum stances th is officer displayed  outstanding coolness and great courage.
B a r to  D istinguished F ly in g  Cross

F it. L t. G. A. M a r t i n , U.E.C., R A .F .V .R ., No. 73 S q n .-S in c e  the award of the D.F.C. F it. Lt. M artin has continued to  display exemplary  leadership s'till and daring in low-level attacks  on enemy targets. D uring th is period he has destroyed 31 locomotives, bringing his total to 55. In addition  he has destroyed m uch mechanical transport and 12 aircraft on the ground In  air com bat he has destroyed tw o enemy aircraft. F it. Lt. M artin has continued to display the utm ost skill and courage, both in the air and on the  ground.A ct. Sqn. Id r . S. F . B e a d m a n , D.F.C ., R .A .F  V .R ., No. 571 Sqn.—Since being awarded the
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SECOND ROUND : A  F .A .A . H ellcat flies round its escort carrier for a fresh 
approach, w ith  undercarriage, flaps, and arrester hook down.,. This H ellcat bears 

recognition stripes sim ilar to those on the Thunderbolt.

D.F.C. th is officer has com pleted m a n y  sorties a n d  continues- to display great keenness and ga l­lantry in h is attacks on the enem y. On a recent occasion ho flew w ith  great d istinction  in  a n  attack  on- an enem y target. H is sk ill, leadership a n d  resource contributed  m aterially  to  th e  success obtained.W iug Cdr. A . G a d d , D .F.C ., R .A .F .O ., No. 144 Sqn.—W ing Cdr. Gadd is  a fearless and determ ined  leader, who has delivered a num ber of successfu l attacks on enem y sh ipping. D uring one of his m issions in  Septem ber, 1944, he led an  attack  on an enem y traw ler and m erchant sh ip , both of which were left burning. In  October, 1944, W ing  Cdr. Gadd again  led  a force of aircraft aga in st  three m erchant sh ips and e ig h t escort vessels w ith successfu l results. A nother successful sortie  in Novem ber, 1944, fed to  th e  destruction of one enem y vessel w hile another was set on fire. Since  the award of the D-F.C., W ing Cdr. Gadd has  continued to  display a high order of courage and  devotion to  duty which has set a fine exam ple to  his squadron.A ct. Sqn. Ldr. M. A. E n s o r , D.S.O., D.F.C ., R .N .Z .A .F ., No. 224  Sqn.-—Sqn. Ldr. Ensor has taken part in many operational sorties during his second tour of duty. D uring th is period he has attacked enemy U -boats on three occasions. One of the subm arines was probably seriously dam aged, and, from one of these engagem ents, Sqn. Ldr. Ensor's aircraft was severely dam aged by the  heavy and  accurate anti-aircraft fire encoun­tered . T h is officer has displayed outstan d in g  en­thusiasm , tact and courage as fligh t com m ander  and officer in charge of squadron tra in ing. l i e  has contributed m uch to  th e  developm ent of new  and successful m ethods of a ttack ing  enem y sub­marines.Act. Sqn. Lclr. H . P . L a r d n e r -B u r ic e , D .F .C ., R .A .F .V .R ., No. 1 Sqn.—T h i s  officer continues to display a h igh  degree of courage and resolution  in h is attacks on the enemy. R ecen tly , he has led the squadron on m any m issions in  th e  R u h r  area, and throughout h as d isplayed great s k i l l  and tenacity. Sqn. Ldr. Laraner-Burke h a s  destroyed seven enem y aircraft in  air fighting. H e has also m ost effectively attacked  enem y tar­gets on the ground.
rF lt . L t .  D. H . G r e a v e s , D.F.C., R .A .F .V .R ., No. 25 Sqn.—This officer has com pleted very many  sorties in his second tour of operational duty. He has a t  a ll tim es displayed th e  greatest keen­ness and has set a fine exam ple of determ ination  and devotion to duty. H e h a s  destroyed nine  enemy aircraft.F /O . R. R. F . B r u c e , D .F.C ., R .A .F .V .R ., No. 418 (R .C .A .F.) Sqn.—Since being awarded theD.F.C. th is officer has com pleted num erous sorties far in to  enemy territory. H e is a navigator of exceptional sk ill, whose fau ltless work has con­tributed in  good m easure to th e  successes ob­tained. F /O . Bruce has proved h im self to be 

a  most devoted and valian t member of aircraft crew.F /O . F . M i t t o n  R o b b i n s , D.F.C., R .A .F .V .R ., N o. 25 Sqn.—A s observer, F /O . R obbins h as par­ticipated in  a very large num ber of sorties. Throughout he has d isplayed a h igh  degree of skill and co-operation and  has assisted  in  th e  destruction of n ine enem y aircraft. H is keenness and determ ination have set a very fine exam ple.
A ct. Sqn. Ldr. R . B .  C o w p e r , D .F .C ., R .A .A .F .,' No. 456 Sqn.—T his officer and F it . L t. W atson  have completed a second tour of operational duty  and .have consisten tly  displayed a h igh  degree  of skill and co-operation. Their keenness to en ­gage th e  enem y h as always been evident, and they have been responsible for th e  destruction  of five hostile aircraft.
F it. L t. G. A . H a l l , D .F.C ., R .A .F ,V .R .. No. 219 Sqn.; and F it  L t. L. S t e p h e n s o n , D.F.C ., R .A .F .V .R ., No. 219 Sqn.—Since the award of theD.F.C., F i t .  L t. H all as navigator and F it . L t. Stephenson as p ilo t have com pleted num erous operational sorties. The m ajority of th ese have  been flown over the beachhead area in  Norm andy  during J u ly  and A u gu st, 1944, and m ore recently  over the D u tch  and German b a ttle  areas. They  have throughout proved to  be an outstan d in g  team, who h ave displayed a fine figh ting  spirit, courage and determ ination. They have destroyed  a further three enemy aircraft, bringing their  total victories to  nine enem y aircraft destroyed, in clu d in g  three in  one n igh t.
A ct. F it .  Lt. N . L. M e r r e t t , D.F.C ., R .A .A .F ., No. 164 Sqn.—S in ce being awarded the D.F.C. th is officer lia s  participated in  m any sorties, in ­volving harassing attack s on enem y troops and  oositions. H e has consisten tly  displayed th e  finest qualities of sk ill and courage, se ttin g  an exam ple  worthy of th e  greatest praise. In  December, 1944, Fit. Lt. M erreu  took part in  an a ttack  on an enemy field , gun position  near Tiel. A s he went into the attack  h is aircraft was hit. N evertheless, he dived to a low level and  pressed hom e a vigor­ous attack. H e afterwards flew the dam aged air­craft to  our own lin es and effected a crash-land­ing in  a sm all field, w hich  was apparently the  only  one not waterlogged or ploughed up. This officer displayed unbeatable determ ination.
A c t. W ing Cdr. M. B o o t h , D.F.C ., R .A .F .O ., No. 271 Sqn.—This officer h as. displayed sk ill and  courage, qualities which have contributed  in good m easure to  the success of the m any operations  

i n  w hich th e  squadron has been concerned. I n  Septem ber, 1944, W ing Cdr. B ooth  participated  
i n  the operation'w hereby the first force of gliders was landed  in  th e  vicin ity of Arnhem . Three days later he took part in  a supply-dropping  m ission to our ground forces. In t h e  f a c e  of

heavy enem y opposition . W ing Cdr. B ooth  d is­played great determ ination  and devotion to duty.Sqn. Ldr. P . D . S q u i r e s , D .F.C ., R .A .F .O ., No. 271 Sqn.—This officer has com pleted  three tours  of operational duty. H e has a t  a ll tim es, d is­played the greatest keenness, and h is  undoubted  sk ill and fearless exam ple have won great praise. H e has partic ipated  in  a ll the operations to whioh  the squadron has been com m itted, and h is resolute  and g a llan t efforts have contributed  m ateria lly  to  the successes obtained. Sqn. Ldr. Squires flew  w ith  great d istin ction  on several sorties in  the  neighbourhood of A rnhem  in Septem ber, 1944.F /O . A . E . K e l l , D .F.C ., R .A .A .F ., No. 617  Sqn.—Since being aw arded the D .F.C . th is  officer has participated  in  m any sorties, the last three  of w hich were a ttack s on the German b attlesh ip  Tirpita. H e has in va r iab ly  d isplayed a h igh  degree of sk ill and courage, and h is determ ination  to m ake every sortie a success has won great praise. D istinguished F ly in g  Cross
A ct. Group Capt. C. I I .  H a r t l e y , A .F.C ., R .A .F . V.R.A ct. W ing Cdr. J . I I .  I r e m o n g e r , R .A .F ., No. 486 S q n .A ct. Sqn. Ldr. L. G a r s t o n , R .A .F .V .R ., No. 88  SqnCapt. J . A . I I a h n , S .A .A .F ., No. 37 (S .A .A .F .)  Sqn.F /O . J . A . S i m p s o n , R .A .F .V .R ., No. 225 Sqn. F /O . W. S. M a r t i n , R .C .A .F ., N o .  409 (R .C .A .F .) Sqn.W /O . E . F . Co le , R .C .A .F ., No. 409 (R .C .A .F )  Sqn.A ct. Sqn. Ldr. E. H . M. P a t t e r s o n , R .A .F .V .R ., No. 229 Sqn.F it  L t. G. II. B a s t o w , R .A .F .V .R ., No. 16 Sqn. F it. Lt. H . W. B a t h u r s t , R .A .F .V .R ., No. 245 Sqn.F it. L t. W. ,T. D a w s o n , R .A .F .V .R .. No. 620 Sqn. l<’lt. L t. D . A. J . D r a p e r , R .A .F .V .R ., No. 4 Sqn. F it. Lt. A . T. L a m b , R .A .F .V .R ., No. 245 Sqn. F it. Lt. R . A. M a r s h , R .A .F .V .R .. No. 487  (R .N .Z .A .F .) Sqn.F it. Lt. G. E. T. N i c h o l s , D .F.M ., R .A .F .V .R ., No. 226 S q n .F it. L t. J . N i v e n , R .A .F .V .R ., N o .  88 Sqn A ct. F it . L t. J . P. C o o p e r , R .A .F .V .R ., N o .  644  Sqn.A ct. F it . Lt. R. G. M c Q u a k e r , R .A .F .V .R ., No. 644 Sqn.F /O . E . G i l l , R .A .F ., N o .  88 S o n .F /O . E. G. F . L y d e r , R .A .F .V .R ., No. 180 Sqn. F /O . L .  M i l l e r , R .A .F .V .R ,F /O . G. P n i L i P S O N ,  R .A .F .V .R ., No. 266 Sqn. F /O . A . P i r n i e , R .A .F .V .F ., No. 88 Sqn.F /O . W. A . R oe , R .A .F .V .R ., No. 21 Sqn.F /O . I I .  N . S i m s o n , R .A .F .V .R ., No. 88 S q n .  F /O . G. A . W i n t e r , R .A .F .V .R ., N o .  16 S q n .  P /O . F . M o r g a n , R .A .F .V .R ., No. 180 S q n .F it . Lt. G; A n d r e w s , R .A .A .F .. No. 69 Sqn  F it . L t. P . V , M c D a d e ,  R .A .A .F ., No. 453  (R .A .A .F .) Sqn.F /O . C. R . L e i t h , R .A .A .F ., No. 453 (R .A .A .F .)  Sqn.P /O . O. M o u n t f o r d , R .A .A .F ., N o . 464  (R .A .A .F .) Sqn.P /O . E . G. W iC K Y , R .A .A .F ., No. 464 (R .A .A .F .) Sqn.A ct. F it . Lt. C. O’B. R . C l a c k e n , R .C .A .F., No. 440 Sqn.

A ct. F it. L t. D. F . H u s b a n d , R .C .A .F ., No. 401  (R .C .A .F .) Sqn.A ct. F it . L t. A . L. S i n c l a i r , R .C .A .F ., No. 401 (R .C .A .F .) S q n .F /O . T . S. W. H a r v e y , R .C .A .F ., No. 226 Sqn.F /O . J .  R. M a c D o n a l d , R .C .A .F ., No. 98 Sqn.F /O . E . A . W e l l s , R .C .A .F ., No. 226 Sqn.A ct. Sqn. Ldr. A. G . W i l l i a m s , R .A .F ., No. 9 Sqn.F it . L t. E . F . A . J o n e s , R .A .F .V .R ., No. 9 Sqn.A ct. F it . L t. R . C. L a k e , R .A .F .V .R ., No. 9 Sqn.F /O . 11. O. I I a h v e y , R .A .F .V .R ., No. 9 Sqn.F /O . F . S o w e h b y , R .A .F  V .R  , No. 9 S q n .A ct. F /O . D . M a c i n t o s h , R .A .F .V .R ., No. 9 Sqn.A ct. F /O . J . E . S t o w e l l , R .A .F ., No. 9 Sqn.A ct. F /O . W . D. T w e d d l e . No. 9 Sqn.P /O . E . S h i e l d s , R .A .F .V .R ., No. 9 Sqn.A ct. W ing Cdr. W. A . B r o w n , A .A .F ., No. 38 Sqn.A ct. W i n g  Cdr. A . H .  S i m m o n d s , R .A .F .O ., No. 254 S q n .Sqn. Ldr. R . B . F l e m i n g , A .F.C ., R .A .F .O ., No. 547 Sqn.A ct. Sqn. Ldr. J . C. T .  D o w n e y , R .A .F .O ., No- 224 Sqn.A ct. Sqn. Ldr. F . L. G o d b e r , R .A .F .V .R ,, No. 628 Sqn.F it . L t. D . O. A n d r e w , R .A .F .V .R ., N . 220 Sqn.F it , L t. P . R . B a s s e t t , R .A .F .V .R ., No. 404  (R .C .A .F .) Sqn.F it. L t. R . II. G i l b e r t , R .A .F .V .R ., No. 628 S q n .F it. L t. \V. J o h n s o n , R .A .F .V .R ., No. 172 Sqn.
F it. Lt. J .  D M a r q u i s , R .A .F .V .R ., No. 177  Sqn.F it . Lt. B. H .  Q u e i c h , R .A .F .V .R ., No. 235 Sqn.F it. L t. W McD. S o u t e r , R.A F .V .R ., No. 5 Sqn.F it . Lt. J . R . E. S t d d d a r t , R .A .F .V .R ., No. 404  (R .C .A .F .) S q n .F it , Lt. F . .1. T o o n , R .A .F .V .R ., No. 404 (R .C .A .F .) S q n .<\ct. F it . L t F . B . P a r k e r , R .A .F .V .R ., No. 211 Sqn.
F /O . S. G  D a l e . R .A .F .V .R ., No. 540 Sqn.F /O . M. R o s s . R .A .F .V .R .. No. 681 Sqn.F /O . .T. T .  S t e v e n s , R .A .F .V .R .. No. 211 S q p• A ct. Sqn. Ldr. F . J . M c I I a l e , R .A .A .F ., No. 459  (R .A .A .F .) Sqn.F it. Lt. 8. S. S h u l e Ms o n , D.S.O., R .C .A .F ., No. 404 (R .C .A .F .) Sqn.F it, L t. II. L. W a i n m a n , R .C .A .F ., No. 404  (R .C .A .F .) SqnF it, Lt. C .  R. S t e p h e n s o n , R .N .Z .A .F ., No 117 S q n .
Lt. Col. R. IT. A i t c h i s o n , S .A .A .F ., No. 30 (S .A .A .F .) Sqn.Maj. E . S a i d , S .A .A .F ., No. 30 (S .A .A .F .) Sqn.Capt. II. V. B a r f i e l d , S .A .A .F ., No. 15 (S .A .A .F .j Sqn.Capt. R . C. H i r s t , S .A .A .F ., No. 250 SqnC apt. II. G. L e e , S .A .A .F ., No. 24 (S .A .A .F .) Sqn.Capt. R .  T .  R o g e r s , S .A .A .F ., No. 260 Sqn.Capt. G. R o s e n t h a l , S .A .A .F ., No. 178 Sqn.Capt. C. M. S t e i n b e r g , S .A .A .F ., No. 30 (S .A .A .F .) Sqn.Capt. F . G. T h o m p s o n , S .A .A .F ., No. 30 (S .A .A .F .) Sqn.A ct, Capt. B. C. H a r d i n g , S .A .A .F ., No. 24 Squ.L t. A . F. C l o e t e , S .A .A .F ., No. 31 (S .A .A .F .) Sqn.Lt. N . E . I I a y m a n , S .A A .F ., No. 178 Sqn.L t. R . B. M c K e c h n i e , S .A .A .F ., No. 2 (S .A .A .F .)
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A ct. Sqn. Ldr. L. J . W a r d , R .A .F .O .. No. 102 Sqn.Act, Sqn. Ldr. D. P. W h i t e , R .A .F .V .R ., No. 166 Sqn.A ct. Sqn. L d r .  P .  A. W i l l i a m s , R .A .F .V .R ., No. 582 Sqn.F it. L t. E . A icers, R .A .F .V .R ., No. 10 Sqn.F it . L t. B a r r i t t . R .A .F .V .R ., No. 166 Sqn.F it  L t. L. F . B e l t o n , R .A .F .V .R ., No. 149 San. F it. L t. G. B r o w n , R.A F ., No. 571 Sqn.F it . L t. E .  S. B u c k l a n d , R .A F .V .R ., No. 186 Sqn. F it  L t. J . C u n n i n g h a m , R .A .F .V .R ., No. 115 Sqn. F it  L t. E .  L. D  D r a k e , R .A .F .V .R ., No. 105 Sqn. F it . L t. J . E .  E a r n s h a w , R A .F .V .R ., No. 692 Sqn.F it . L t. C. G. E n d h r s b y , R .A .F .V .R ., No. 169 Sqn.F it  L t. F . J .  H a l p i n , R .A .F .V .R ., No. 1 0 5  S q n .  F it , Lt. M. L. H a m i l t o n ,  R .A .F .V .R ., No. 617  Sqft.F it . L t. J . K. H a v il a n d , R .A .F  V .R ., N o. 141 Sqn. F it. L t. H . L. H in g , R .A .F  V .R .. No. 576 Sqn.F it . L t. W. B H o l m a n , R.A F .V .R ., No. 186 Sqn. F it. L t. W. D. F. H u g g e t t , R .A .F .V .R ,, No. 692 Sqn.F it . Lt. H . L e w i s , R .A .F .V .R ., No. 7 Sqn.F it. Lt. E . J . L i s l e , R .A .F ., No. 35 Sqn.F it. L t N. E  L i t c h f i e l d , R.A.F.V.R., No, 105 Sqn.
F it  Lt. T. J . Lo ng , R .A .F .V .R ., No. 608 Sqn.F it. L t. P . P. M a t h e r . R .A .F .V .R ., No. 7 Sqn. F it. Lt. A . J . M c C a l l ,  R .A .F .V .R ., No. 7 Sqn. F it Lt. G . R .  M c Q u e e n .  R .A .F .V .R ., No. 5 8 2  Sqn.

D istinguished F lying MedalF it. Sgt. R. J . A l l c o t t , R.A.A.F., No. 460  
(R.A.A.F.) Sqn.F it. Sgt. J .  A. T h o m p s o n , R .A .F .V .R ., No. 1 9 6  Sqn.Sgt. R. V. S w a n , R .A .F .V .R ., No. 158 Sqn.F it  Sgt. A . M cH uG n, R .A .F .V .R ., No. 437 (R .C .A .F .) Sqn.F it. Sgt. J  E. M a s i n i , R .A .F .V .R ., No. 512 Sqn. F it. Sgt A. IT H o r r y , R A .F .V  R „ No. 9 Sqn. M t Sgt W. C. K a y , R  A F  V R., No. 620 Sqn F it. Sgt J . S m i t h , R .A .F  V.R ., No. 180 Sqn.1'It. Sgt. S. Y e a r d s l e y , R .A F .V .R , No. 178 Sqn.

R.A.F. Military Awards
rI^ IIE  K IN G  has been graciously pleased to  approve the following aw ards: —

M ilitary Cross
F /O . S. W. R. H a r r i s  (R .A .F .V .R .), R .A .F . R eg t.—On Sept 27th , 1944, F /O . H arris accom ­panied by two airm en, drove a jeep into  the forward areas. As the party entered the village of Stra- done they were fired at by snipers and compelled  to leave th e  jeep and take cover in a nearby building. Shortly afterwards four army stretcher bearers were also compelled to  take cover close by. The enemy fire continued. F /O . Harris led the  two parties from the rear of th e  building in an attem pt to get clear of the danger area. As they  reached the m ain road heavy mortar fire was encountered; F /O  H arris was seriously wounded in the chest. A ll other members of his party, w ith  the exception of a corporal, were wounded and some were unable to walk. F /O . Harris, assisted by the uninjured corporal, walked back to the  village and retrieved the jeep. H aving been assisted into  the seat, F /O . H arris drove the vehicle back to  the nearest field dressing station  some four m iles away. On arrival, F /O . Harris collapsed from loss of blood and the intense pain he had suffered. The outstanding courage, forti­tude and devotion to duty displayed by th is officer are worthy of high praise.
F /O . A. 1 M i t c h e l l  (R .A .F .V .R .), R .A .F . R egt.—On Septem ber 29th , 1944, w hilst on de­tachm ent with the Oxfordshire and Buckingham ­shire L ight Infantry in South Mayu Range, th is  officer accompanied an assault party in an attack  on an enem y position. W hen the commander was killed, F /O . M itchell im m ediately assum ed com ­mand and succeeded in capturing and consolidat­ing th e  objective under accurate hostile  shell fire. D espite the unusual situation  in  which he was placed lie remained com pletely calm and showed in itia tive  and resolution of a h igh order. On October 2nd, 1944, he was attached to  a platoon  of the service regim ent w hich was detailed  as a fighting patrol in th e  area of Sunia Marpara Pim ples. The patrol was repeatedly attacked by superior forces and eventually  surrounded. Later when the situation  had deteriorated seriously F /O . M itchell gallantly  volunteered to make his way back to the com pany’s base, w ith a view to bringing down artillery support to assist in the withdrawal o f  th e  patrol. A lthough there was l it t le  cover on the journey, and th e  ground was sw ept by enemy autom atic fire, he succeeded in getting  through. H is conduct was m ost praise­worthy and m aterially assisted in the successful w ithdraw al o f  the patrol. F /O , M itchell showed m arked courage and determ ination in carrying out an extrem ely difficult and hazardous task.
F /O . N. J . P a g e  (R .A .F .V .R ,), R .A .F . Regt, —One afternoon in September, 1944, in an attem pt to  save 20 men of a L .A .A . u n it, who were sur­rounded, th e  rifle fligh t under the com m and of F /O . Page tw ice engaged greatly superior forces of the e nemy,  who were in well concealed positions in  a wood N .E . of Vaeke, south of the Leopold Canal. D uring the second engagem ent, the flight was beset on three sides by heavy enemy machine gun fire and fairly heavy mortar fire, but, by outstanding skill and leadership, F /O . Page with-

P R O W L E R  ; The Mosquito X III night-fighter has given up its four -303 m achine 
guns in favour of special equipment. Other Mosquito night-fighters are flying

w ith “  bull-noses. ”

F /O . J . L o v e t t , R .N .Z .A .F ., No. 88 Sqn.F /O . J . C . ‘ S t u a r t , R .N .Z .A .F ., No. 6 9  Sqn.F it . Lt. W. W a t s o n , R .A .F ., No. 4 5 6  Sqn. (For •citation  see A ct. Sqn. Ldr. Cowper, D .F .C .). A ct. W ing Cdr., J . R. G r i c e , R .A .F .O ., No. 2 9 7  Sqn.A ct. W ing Cdr. B. H o w a r d , R .A .A .F ., No. 4 5 6  (R .A .A .F .) Sqn.C. M. G i d d i n g s , R .A .F .V .R ., No.F it . Lt. K.118 Sqn.F it. Lt. W. W.F it. L t. D. M.F it. Lt. R. L.644 Sqn.F it . L t, R.A ct. F it,Sqn.A ct. F it  Sqn.F /O . J . H . K a y , R .N .Z .A .F ., No. 620 Sqn.F /O . I. W. S a n d e r s o n , R .A .A .F ., No. 456  (R .A .A .F .) Sqn.W /O . W. G . N i c o l , R .A .F .V .R ., N o.  29 Sqn. W /O . R A . S m i t h , R .A .F .V .R ., No. 298 Sqn.
K .  O N . E d w a r d s , R .A .F .V .R ., No.

P r o v a n , R .A .F .V .R ., No. 29 Sqn. 
R e i d , R .A .F .V .R ., No. 25 S q n .  G. S u t c l i f f e , R .A .F .V .R ., No.

D . W a r d , R .A .F .V .R ., No. 644 Sqn. Lt. W. J. G a w n e , R .A .F .V .R ., No. 644
Lt. E. S.. H u g h e s , R .A .F .V .R ., No. 19

P .  L e g g e , R .A .F .O ., N o .  575 Sqn R. S. M a c k a y ,  R .A .F .V .R ., N o .  48
W .  B .  P e a r s o n , 
A .  E .  S a u n d e r s , 
M c P .  C a m p b e l l ,

R .A .F .V .R , No. 5 1 2  
R .A .F .V .R ., No. 5 1 2  
R .A .F .V .R ., No. 5 1 2

F it . L t. J .271 Sqn.F it. Lt. B.F it . Lt. M.Sqn.F it  Lt.Sqn.F it  Lt.Sqn.F /O . A.Sqn.F /O  S S. F in l a y , R .C .A .F ., N o. 48 Sqn.F /O  G. P  I I a g e r m a n , R .C .A .F ., No. 437  (R .C .A .F .) Sqn.F /O . L  R P a t t e e , R .C .A .F ., No. 48 Sqn. W /O . K .  G. C r a n e f i e l d , R .A .F .V .R ., No. 233  Sqn.A ct. W ing Cdr. T .  A.  H e a t h ,  A .F.C ., R .A .F .O ., No. 169 Sqn.A ct, Sqn. Ldr. J . A . C. P a r s o n s , R .A .F .V .R ., No. 524 Sqn.F it. Lt. G. T .  P y k e , R .A .F .V .R ., No. 550  Sqn. A ct. F it. Lt. H .  A m b r o s e , R .A .F .V .R ., No. 175 Sqn.F /O . G. W. S m i t h , R .A .F .V .R ., No. 514 Sqn. A ct, F /O . J . II. C. B r a h a m , R .A .A .F ., No. 57 Sqn. A ct. F /O . D. P . L e a d l e y , R .N .Z .A .F ., No. 75 (N.Z.) Sqn.A ct. F / O .  T .  C. M a r k s , R .A .F .V .R ., No. 514 Sqn. A ct. F /O . J . B. T o p h a m , R .A .F .V .R ., No. 514 Sqn. A ct F it . Lt. A J . P h i l l i p s , R .C .A .F ., No. 220  Sqn. <F /O  A . V. R u g i e n i u s , R .C .A .F ., No. 113 Sqn. P /O . D. M . F i n l a y s o n , R .C .A .F .,No. 524 Sqn.
M c K e g g ,489 (N.Z.)F it. L t. H . R  R .N .Z .A .F ., No. Sqn.F /O . E. F . G. R .N .Z .A .F ., No. Sqn.

P /O . R. R.R .N .Z .A .F .,W /O . R,No. 483

B u r r o w e s , 489 (N.Z.)
A . M c L a u g h l a n . No. 5 Sqn. 

S h a n d , R .N :Z .A .F., Sqn.F it . L t. S. B. i lE  V e r e , R .N .Z .A .F ., No. 66 Sqn.
F it . L t. J . P l u m m e r , R .N .Z .A .F ., No. 75 (N.Z.) SqnA ct. F /O . J . l 'U D B E R R Y ,  R .A .A .F ., No 10 Sqn.
F /O . N . G. S i e v w r i g u t , R .A .F .V .R ., No. 182 Sqn.F /O . P .  N. A l d r e d , R .A .A .F ., No. 460 (R .A .A .F .) Sqn.
W i n g  Cdr. J .  S .  i I a m i l t o n . -  A .F.C ., R .A .F .V .R ., No. 613 Sqn.Sqn. Ldr. G. TURNER,  R .A .F .. . No. 107 Sqn.F it . L t. R . D A r m s t r o n g ,  R .A .F .V .R ., No. 16 Sqn.

F it. Lt. P .  L. B a t e m a n - J o n e s , R .A .F .V .R ., No, 164 S q n .F it. L t. R. C. C . C u r w e n , R .A .F ., No. 197 S q n .  
F it. Lt. E. E . O. I r i s h , R .A .F .V .R ., No. 80 Sqn. 
F it . L t. E. M . S p a r r o w , R .A .F .V .R ., No. 3 Sqn. 
A ct. F it. L t. R. W. H o r n  a l l , R .A .F .V .R ., No  245 Sqn.F /O . G . B .  C o l b o u r n , R .A .F .V .R ., No. 98 Sqn. 
F /O  C . E .  D a v i d s o n , R .A .F .V .R ,, No. 464 (R .A .A .F .) Sqn.F /O . A. B .  L u n d , R .A .F ., No. 107 Sqn.

W. M o r t o n , R .A .F .V .R ., No. 98 Squ. 
P a r k i n , R .A .F .V .R .' No. 180 Sqn.
W. W i l l i a m s , R .A .F .V .R ., No. 98 Sqn. 
W .  P h i l l i p s , R .A .F .V .R ., No. 172 Sqn. 
I I .  J .  P a n i t z k i , R .A .A .F  
L. D o u b e , R .A  A .F ., No.

J.
F
J.

P. , No. 168 Sqn. 
464 (R .A .A .F .)

No. 613 Sqn. 
464 (R .A .A .F .)

lio . 409

F /O .
F /O .
W/O.
P /O .
F it. L t.
F /O . M.Sqrf.F /O . W. D. U e m m i n g s , R .A .A .F .
F /O . J . M. Mo on , R .A .A .F ., No.Sqn.F i t .  L t .  L  E. F o w n e s , R .C .A .F .,(R .C .A .F .) Sqn.F it. L t. B . T. G i l m o u r , R .C .A .F ., No. 421 Sqn. F it  Lt. L. V. K i r s c i i , R .C .A .F ., No. 198 Sqn. F it. L t. J . M. R o b b , R .C .A .F ., No. 414  (R .C .A .F .) Sqn.A ct F it. Lt. A. L a m b r o s , R .C .A .F ., No. 438 Sqn. F /O . R. I .  B r i t t e n , R .C .A .F ., No. 409 (R .C .A .F .) Sqn.F /O  N E . D a w b e r , R .C .A .F ., No 438 Sqn. F /O . L. J . D e r o s i e r , R .C .A .F ., No. 107 Sqn. F /O . R . H . R o i i m e r , R .C .A .F ., No. 430  (R .C .A .F .) Sqn. r .c .A .F ., No. 56 Sqn.

K .  O r r o c i c , R .A .F .V .R ., No.F /O . D. E . N e s s ,A ct. Sqn. Ldr. A.248 Sqn.A ct. Sqn. Ldr. K.
FR^'li.t. B. R. R o d g e r s , R .A .F .V .R , No. 7 Sqn. 
F /O . D. R . B r i t t o n , R .N .Z .A .F ., No. 90 Sqn. 
F it . Lt. D. F i t z g e r a l d , R .A .F .V .R ., No.. 2 Squ. 
F it . Lt. C. H .  L o c k y e r , R .A .F .V .R ., No. 608
F U ^ L t, J . A . I;. F o r d , R .C .A .F ., No. 608 Sqn. A ct. F it. L t. G . L e w i s , R .A .F .V .R ., No. 156 Sqn. A c t F it . J . A . R o w l a n d , R .A .A .F ., No. 635 Sqn.B . C o l e  R .A .F .V .R ., No. 137 Sqn. 

M c K e e , R .A .A .F ., No. 149 Sqn.P. T r o t m a n , R .A .F .V .R ., No. 692
F /O . M. J .F /O . J . J- F /O . P . J
F /O ?  W .  II. T. U n d e r w o o d , R .A .F .V .R ., No. 166 Sqn.A ct. F /O . A

The badge of No. 120 Sqn.. 
R .A .F .— “  E nduran ce.”

C l a r k , R .A .A .F ., No. 622 SqnLt. A . F . G r e e n , S .A .A .F ., No. 184 Sqn.W /O . R . L o c k y e r , R .A .F .V .R ., No. 182 Sqn.
A c t .  W ing Cdr. N . A l e x a n d e r , R .A .F .O ., No. 7 Sqn.A ct. W ing Cdr. R . T. F r o g l e y , R .A .F ., No. 50 Sqn.A ct. W ing Cdr. M . S t o c k d a l e , R .A .F .O ., No. 12 Sqn.A ct. Sqn. Ldr. P . C. B a r GH,  R .A .F ., No. 582 Sqn.A ct. Sqn. Ldr. J . II. C r o t c h , R .A .F .V .R . No. 192 Sqn.A ct. Sqn. Ldr. T. R . A. D ow , R .A .F .O ., N o. 139 Sqn.A ct. Sqn. Ldr. E .  A . O. M a n g e , R .A .F .V .R ., No. 635 Sqn.A ct. Sqn. Ldr. P .  S. M o r r i s , R .A .F .V .R ., No. 7 Sqn.A ct. Sqn. Ldr. H . R. P o o l e y , R .A .F ., N o. 9 Sqn.A ct. Sqn. Ldr. P .  R e y n o l d s , R .A .F .V .R ., No. 186 Sqn.A ct. Sqn. Ldr. D. N . S h e p h e r d , R .A .F .V .R ., N o. 90 Sqn.A ct. S q n .  Ldr. N . F . S m i t h , R .A .F .O ., No. 23 S q n .A ct. Sqn. Ldr. J . G. '1'i m m s , R .A .F .V .R .,, No. 5 1 4  S q u .

I C E
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drew his flight w ithout loss, including casualties  on the enemy. For about 14 days F /O . Page's flight occupied the left, flank of a .forward defence locality a t Moerkerke. During th is peTiod he was tireless in  his devotion to duty, l i e  frequently  
l e d  patrols to enable mortar fire to be brought to  bear on the enemy and, by n ight, he directed  counter measures against, enemy patrols^ F /O . Page a t a ll tim es justified th e  trust and "discip­lined response of h is men by h is dash and energy, lie  directed skilfully  the tasks a llotted  to  the  flight and, a lthough th e  enem y was a t a ll tim es superior in  num bers and fire power, the operations were carried crut w ith ou t loss,' w hilst casualties  were in flicted  on th e  enemy.F /O . J . R .  B .  W i l d  (R .A .F .V .R .), R .A .F . R egt.—In  October, 1944, th is  officer was in  charge of a forward observation post, consist­ing of one troop of reconnaissance cars, on the south bank of the W ilhelm ina Canal, when a warning was reeceived th a t a patrol of the enem y was working across the canal towards him. F /O . W ild im m ediately set out to  meet th e  oncom ing patrol, covered by two of his men. H e encountered four of the ' enemy, aud  although under heavy fire, threw a hand grenade at them . F /O . W ild then  worked his way round to the enem y’s flank and threw a further grenade which wounded a German officer and two men. He then  advanced on the German position, k illing  the officer w ith  his revolver, but t h e . other men escaped, leaving their weapons behind. F /O . W ild, accompanied by others, continued the search, but the remainder of the enemy patrol had escaped across the canal. This officer, during the whole of the operation in  th is  sector, displayed courage and sk ill of the h ighest order. l i e  personally  accounted for at least six  of the enemy by sniping  and at a ll tim es set a m agnificent exam ple to his men. M ilitary Medal
W /O. II L i g g e t t , R .A .F .F it. Sgt. H . T .  J e f f r e y , R .A .F .V .R .Sgt. H .  S i m i s t e r , R . A . F .F it . Sgt., A .  E .  G r e e n i n g  (R .A .F .), R .A .F . Regt.—For about 14 days th is non-commissioned officer was a detachm ent comm ander in  a three- inch m ortar flight located in Moerkerke and close to the enemy lines. The detachm ent was under con­tinual fire from enemy mortars and snipers and was subjected to  periodical shelling. On one occasion the church tower at Moerkerke, from which F it. Sgt. Greening was observing, was h it  and set on fire, but he com pleted the shoot and escaped from his observation post. The accuracy of the fire he directed undoubtedly caused the enemy to lose the in itiative in  an area where our own positions were very th in ly  held. The offensive sp irit and good shooting of F it. Sgt. Greening's detachm ent suc­cessfully discouraged the enem y from preparing  
fo r  a series of local attacks.

Army Awards
rpH-13 K IN G  has been graciously p leased to ap- J- prove the follow ing awards in  recognition of gallant and d istingu ish ed  services iu the f ie ld : —

O .B .E . (M il.)
( . 'ap t .  (A ct.) D . B. R e n d e l l , Arm y A ir Corps.
L t.  J. lv. E n g l a n d , A rm y A ir Corps.

M ilitary Cross
f .t . J .  E. B l a c k w o o d , Arm y Air Corps.

Roll of Honour
Casualty Communique No. 480. 

rP l I £  A ir M inistry regrets to  announce t l i e  ful A  lowing casualties on various dates. The n e x t  of kin have been informed. C asualties “ in action ' are due to  flying operations against th e  enem y; "on active serv ice” includes ground casualties d u e  to enemy action , non-operational flying casualties, fatal accidents and natural deaths.Of th e  nam es in  th is  lis t  150 are second entries giving later inform ation of casualties published in earlier lists.
Royal A ir  Force

K i l l e d  i n  A c t i o n .—Sgt. M. A . V. Bareham ; Sgt. L . Cross; Sgt. G. E . T. Goocli; Sgt. W. Hunter.
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 .—Sgt. II. W. Am brose; Sgt. A .  J .  O. A r c h e r ;  Sgt. G. A rm strong; F /O . T. R .  A tkinson; P /O . J . H. Baird; Sgt. A .  S. 
B a k e r ;  F it . Sgt. K . F . F . B arton; F /O . D. V. F. B ennett; F it. Sgt. C. E . B ishop; Sgt. J . W. Brewster; F it  Sgt. R . B rotherton; Sgt. R . B urrell; Sgt. II. Cam pbell; P /O . D . Canning; F it . Sgt. R. K . C hapm an; Sgt. J . L. Colbourne; F /O . W. B. Conn; W /O . V . C. Cordery, M . M . ; F it. Sgt. D. Cromar, D .F .M .; Sgt. L . N ,  Crom well; Sgt. K . R. Corbett; F it. Sgt- R  N .  V . D aniel; Sgt. A .  S. Davis; Sgt. J . W. D iw ell; Sgt. II. Duckworth; Sgt. A. F . E astm an; F /O . D. A . V . I. D. F in lay; F it. Sgt W. II. E . F itzoarle; Sgt. K. F oyle; Sgt. P . E . Gander; Sgt. R .  G illies; Sgt .1. G r a h a m ;  Sgt. J . D. Groves; F /O . G. R .  H a r r i s ;  
P / O .  P .  E. H ead; Sgt. J . H ill;  P /O . J . T. H itchen; Sgt. W. P . H ouston; F it . Sgt. R .  J .  
H u n t e r ;  S g t .  P . G. K em oen; Sgt. J . E . K en n ison ; Sgt. C. K ing; Sgt. S. W. L am berth; F /O . C. Large; Sgt. C. J . M cLoughlin; Sgt. B. M a c h a u ; Sgt. V. M andy; Sgt. F. J .  M anley; Sgt. II. W. 
M a r s h a l l ;  S g t .  R .  M artin; F it . Sgt. C, E . M ason;

F it. Lt. \V. \V Max fie ld ; Sgt.A. M iekus; F /O . A. Moore; Fit Sgt. F . 11. M organ; F it. Sgt W. E P au l; F /O . W. II. Rogers;F it Sgt W. J . R osser; F it . Sgt.J . M. Sm ith ; Sgt. E. Starkie:Sgt. A . II. S teel; F it. Sgt.A. R. G. S tew art; F it . Sgt R. A. C. W ilson; Sgt. D. W ood;A ct. W ing Cdr. E . N. W oods.D F .C .; P /O . A. E W right; Sgt.E. J . W right.
W o u n d e d  o r  I n j u r e d  i n  A c  

riON.— F /O . S. B e r r y ;  F /O . .1 
C a m p b e l l ;  A ct. Sqn. L d r .  F . W .Lister, 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. Sgt. D. E.Firm an.

M i s s i n g .—W /O . A . A dam s;Sgt. N . A m os; Sgt. T. A. Arlow;F it. S gt E . D. A tk in son ; F /O .W. It. B eechey; Sgt. G. S.Brown; Sgt. H . C. B urnside; F it.Sgt. J . Cham berlarn; Sgt. A.Clark; Sgt. I. C ohen; F it. Lt.A. J . Craven; P /O . E. Crossley;F it. L t. J . A . Currie; Sgt. T. R.E d g e ll; F it . Sgt. C. D. E vans;F /O . D. W. E ves; Sgt. J . W.Freeborn; P /O . W. G albraith;W /O . C. W. G entry; Sgt. M. A.G oult; Sgt. E . H G rundy; Sgt. G. H arding; S gt. S. P . H u n t; F it . Sgt. A . Jam ie; Sgt. J . L angton ; Sgt. J . Law son; S gt. W. L ightow ler; F it . L t. E . W . L illey; F it . Lb. R. C. Luck, D F .C .; F it. Sgt. J . D. M cAree; Sgt. J. M arshall; Sgt. J . C. M illar; F /O . D. C. Moore; P /O . E . M. M orris; F it. Sgt. C. A . M yers; F /O . J . A . N orton; F it . Sgt. A . O xley; Sgt. E . J. P ayne; F /O . J . R edm ond; F it  Sgt. H. R uston; Sgt. E. G. Sim m onds; F /O . J . K . S m ith ; Sgt. S. O. Spence; A ct. Group Capt. W. E . Surplice, D.S.O.,D .F .C .; P /O . J. II. Tales; Sgt. J . V. Thom pson; Sgt. R. W. S. T ilsed ; F it. Sgt. W . W ilson; F it. Sgt. L  W. Woodard.
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 f r  

V i c e . —F i t .  L t .  A .  R .  I I .  P a l m e r .
K i l l e d  o n  A c t i v e  S e r v i c e .—Sgt. E. II. B ailey; Sgt. J . W. Ford; Sgt. T N . C. Johnston; P /O . 11. R .  L yle , S g t .  E. S. P ow ell; Sgt. J . W. W alker; Sgt. V. A . W aters; Sgt. B. I. W illiam 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  o n  A c t i v e  S e r v i c e .—S g t .  S. ,1. D egnan; Sgt. J . M cDerm and; Sgt. D. P .  R aiice  
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 i t .  Sgt. A .  E nglish; F / O .  C. V. M ayhead; Cpl. 
A . N . D. Young.

D i e d  o p  W o u n d s  o r  I n j u r i e s  ’ e c k i v Ed  o n  
A c t i v e  S e r v i c e .—S g t .  M .  L i n d s a y .D ik d  o n  A c t i v e  S e r v i c e .—L .A /C . J . Cameron; Cpl. L. C .'L . C aw thorn; L .A /C . L. C. Ford; A /C .l  A. G rant; L .A /C . A .  T. H arvey; L .A /C . E. Ilew by; A /C .2 P . J . K elly ; L .A /C . J . D. M cRobert; A /C .2 J. M itch ell; A /C . J  G. Oke; L .A /C . L. P. Orrom; Act. Sqn. Ldr. W. P ollock; L .A /C , T. Porter; Cpl. D . P bstlethw aite; L .A /C . P . R ichards; L .A /C . G. O. S m ith ; L .A /C . R . Sm ith ; S g t .  G. S. Souter.

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  R e ­
p o r t e d  P r i s o n e r  o f  W a r .— W / O .  J . V. C ollett; F it. L t. W . C. D allin ; F it . Sgt. E . J . C illm an; F it. Sgt. G. H ather; F it  Sgt. J . K enny; A ct. F it. Lt. W . N ich o l; F it . Sgt. G. 11. W heaton; F it . Sgt. 
P .  G. G. W ilm shurst.

Royal Australian A ir  Force
K i l l e d  i n  A c t i o n .— A c t .  F /O . R  J  I l o g g a i d ;  l’ /O. O. F . M e r e d i t h .
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 .  J . R .  I l e u n i n g -  
h  a .71

M i s s i n g .— P /O . J . B instead; F /O . L. M. llo u g b ;  F it. Sgt. M L. M orey; P /O  II. J  P earm ain; P /O  J. A Pieken

K i l l e d  o n  A c t i v e  S e r v i c e . - 
S g t .  A .  W h i t e .

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  W .  D. Hogg.
Royal Canadian A ir  

Force
K i l l e d  i n  A c t i o n . - P / O .  B .  C. Chinnery; F /O . I. Law; Sgt. II. Lowe; F it . Lt. A . A .  P ierce; F i t .  Lt. S. D. Webb.
P r e v i o u s l y  R e p o r t e d  M i s s  

l 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 . F . F orrest; P /O . L. A .  F rost; F /O . J . MeN. K endall; F /O . G. E. Lem erick; P /O . F . I I .  Palm er; W /O . I .  R odin; F /O . W. E. 'Suddick; P /O . R. T arbet; F /O . W. R . VVaddess; F /O . F . J . Znbic.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 /O . J . L. D. A r m ­strong; W /O . R .  E. B lack; F /O . A . J . Brown; P /O . K. L. Brager; W /O . J . S. B r ieg e l; F it. Sgt.E. D. Brokenshire; P /O . T. D. Cochrane; F it . Sgt. L. F. Cook; F it . Sgt. J . E . D ayton; W /O . W. E. C. Dityow; F it . Sgt. J  P. II- D ube; P /O . E. C. E cclestone; F /O . A. L. Forbes; F /O . S. J . G ibson; F /O . W. A .  H adden; P /O . J . W. K . H all; F it . S gt. H. E . M ansell; F /O . W. A . llolm es-a-C ourt; F it. Sgt. A . G. Iunes; Sgt. G. H. Jessiem an; Sgt. H . A .  K east; F it . S gt. J . E . N. It. L a b e lle ; Sqn. Ldr. J . F. L am bert; P /O . R .  G. L ec se ; P /O . G. J . L ittle ; P /O . S. II. Long; F it . Lt. F . C. Lord; F /O . J . C. Lowther; W /O . M. A .  McCurdy; F it . Sgt. D. II. M cK itterick; F it. Sgt. L. A . M cQ uestion; W /O . H . C. A  M aynard; F /O . K. M. M osher; W /O . T. W. M yers; P /O . E. F . Parker; F it . Sgt. G. J . P a r t­ridge; F /O . C.-VV. P easland; W /O . E. J . R am ey; F /O . .1. N . R .  R edpath; W /O . R. W. R evell; P /O . F . J . R oberts, D .F.C .; F it . Sgt. E. Rogers; P /O . M. C. Shaw ; W /O . L. M. Storm er; F /O . J . R . Sym ons; F /O . S. E. C. Thorn; W /O . H. A  Turner; W /O . E. L. Tycoles; Sgt. R . J . II. W alsh. F it. Sgt. E. F . Warr.

W o u n d e d  o r  I n j u r e d  i n  A c t i o n . - S g t .  D Cochran; S g t .  G. R. F aw cett; W /O . D. P. (Jarber 
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 /O  

A . J . W  Cayer; P /O . A .  T. K e e p i n g .
M i s s i n g .—F /O . B. B. A nderson; F /O . W. F  A nderson; F /O . J . F . J . B achant; F /O . W. S. P. Bonar; F /O . K. B. Brooks; F it . S gt. C. II. F. Cam pton; F /O . J . E . C lem ents; F it. Sgt. K . C C ollins F /O . D. D. Connor; P /O . M. D orrell; Sgt. R. E. F a h se lt;  F it. Sgt. O. C. G oble; Sgt. J . D. Griffin; F it . Sgt. L. G. G riffith; F it. Sgi W. II. H anes; F it . Sgt. J . R. H arper; F /O  R. W. H arrison; F /O . J . H oltze; F /O . L. J H opper; F /O . \V. H usk ilson; F it . Sgt. N. F . Jodrell; P /O . R . C. Jo in er; F /O . H . K nobovitch; F it . S gt. V. J . Lazier; F /O . H. F . Lenoury; Sgt. J  A. Lord; F /O . E. A . Love; F it . Sgt. J . Lupinsky; F it . Sgt. J . M. A . M cCann; P /O . R . J . M cCormack’ F /O . A . M cD onald; F it . Sgt. J . A . M cLea; F /O . G. A . M ortim er; Sgt. M. R. M orton; F /O . G. J . M ullin ; Sgt. V . E. N elson; F /O . A . B. Orchard F /O . R. E. B. P ike; F it Sgt. C. A . M. P otage; F /O . II. R abkin ; F /O  W . H . R egim bal; P /O . A. E . R heubottom ; F it. Sgt. A . J . R o a ch ; F it. Sgt. C. C. R obertson ; F /O . R. II. M. R ose; WJO.  L. J . R uhl; P /OA . G. Sam uel; P /O . C. A . R. Seeley; F it . Lt. G. W. Sellars; P /O . V. L. V a lde; F /O . G. J Zbura.
K i l l e d  o n  A c t i v e  S e r v i c e .— P /O . C. W. A B ritton; F /O . W. W. Cook; Sgt. W. Drozdiak  Set. If. L. Fornstrom ; W O. I I .  W. F erris; F it

SPO T TE R  : The Sea Otter I, besides replacing the W alrus in the Navy, is also 
employed on air/sea rescue and reconnaissance duties w ith the R .A .F . in Burm a.

The badge of No. 179 Sqn., 
R. A . F . —  “ D e l e n t e m  
Deleo ”  (I Destroy the 

Destroyer.)
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Sgt. W. M. F reem an; Sgt. J . F . Gazzard; Sgt.A . A. G iroux; Sgt. D. Goodwin; F it. Sgt. 
M . S .  H arbor; Sgt. J .  S.  H odd; F , 0 .  R . N . M a c ­D onald; F it . Sgt. G. W. H . P atterson : P /O . A .  R osen; F /O  A .  Sharp; F it . Sgt. G. W . Stone; F /O . R . P. W illison ; F /O . T .  M c L .  Y oung  

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  On  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 t c h J.— F /O . L .  E .  Char- naud; F it. Sgt. D. J .  D olphin; W /O . A .  W ilson; AV/O. B .  J .  Yard.

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  o n  A c t i v e  S e r v i c e .— P / O .  R .  M cG hie; S g t .  L. A . P inchless.

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 - J . S. Bean; F /O . A .  C. M ullen.
Royal New Zealand A ir  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 .— A ct. F it. Lt. L. W. 
M u n r o .

South A frican A ir  Force
K i l l e d  i n  A c t i o n .—Lt. II .  D. W heeler. 
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 .— Capt. D. J . M aree; 2 /L t . K .  W. P rescott; 2 /L t . L. A .  V an Zyl.
C a sua lty  C om m unique N o . 481

Of the nam es in  th is lis t  153 are second  entries giving later inform ation of casu alties pub­lished in earlier lists.

Royal A ir  Force
K i l l e d  i n  A c t i o n . —F /O . D. S. A r n e t t ;  F /O  P. A G. C aryer, Sgt. K. D Conway; F /O . A . F  C ullington; Sgt. J  McN. D ick; Sgt. R. D Dris cc ll; P /O . D. L F rancis; W /O . J . Garcia-W ebb; Sgt D. W. G arside; W /O . D. II. Jon es; Sgt. D. K een; F it. Lt. G. A M arshall; F it . Sgt. P . G. M asters; Sgt. J  N u gent; F /O . F . R oberts; Sgt. L. A .  R olfe; Sgt "7 R outledge; F /O . \V. A .  Sparks; W /O . R. J . W endes.
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 /Q . F . I. A l l i s o n ;  Sgt. S. G. B entley; L .A /C . C. D avies; F /O . G. J . G. de M angny; F /O . P . G. W. Goode; W /O . W. G rier; F /O . R. L. 
H a w k i n s ;  F /O . D. B. H u m e ;  F it. Sgt. A . S. Jacobs; F it. Sgt. K. M. O. K ing; F it. Sgt. S. C. L inn; F it  L t S J . L ovell; Sgt. E. Pearce; F it. Sgt. K. J . Seeley; F it . Sgt. P. G. Short; F /O . 
P  W. W ebb; W /O . W II. W estby.

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. A .  W. A rcher; Sgt. R .  B atem an; F /O . J . B attersby,B .E .M .; Sgt. D. G. Bingle.y; F it . Sgt. A . W. B ouchier; Sgt. R .  V. T. Bowerm an; Sgt. R . E. Burke; F /O . E. J . L. C arpenter; F it . Sgt. D. Clark; F it . L t. E . S. Clarke; Sgt. 11. G. C lem ents; Sgt R .  G. W. Clim e; Sgt. E. C. Cornwall; Sgt. R .  S. Cornwell; Sgt.E . J . Crowe; Sgt G. J . D avies; Sgt. J. E dm unds; Sgt. J . E. F ake; Sgt. A . IT. R. F ie ld in g ; F /O . R. S. G all; F it. Sgt. C. G ibbons; Sgt. C. Gilroy; P /O  J. E . G len d in n in g ; Sgt. F . G. G oodall; Sgt. J. H am er; A ct. F it . Lt. C. V . Harvey, D .F .C .; Sgt. A . P. H ateley ; F /O . F . W. D. H aynes; F it. Sgt. P. H. O. H erbert; Sgt. II. W. H ew itt; Sgt. L. Horrocks; Sgt. K. F . H utson; Sgt. J . E . W Iver­son; Act F it. Lt. S. Jam es; F it. Sgt. W. D. Jam es; F /O . J . D. Joh n ston ; Sgt. W. King- ham ; Sgt. W. M cA die; Sgt. D. M cCreadie; Sgt. T. M artin; Sgt L. C. N osw orthy; F it. Sgt. J . S. P oole; Sgt. A. J . E. R aven; Sgt. A . P . R eaddy; F it. Sgt. G. R idley; Sgt. R, R oxby; Sgt. J . C. S cott; F /O . T. B. Shearfer; Sgt. J . S. Sm ith; Sgt. M. F. R  Sorton; Sgt. J . C. Stones; Sgt. R. Stripe; L .A /C . C. W. Sum m ers; Sgt. C. R . T ingle; P /O . G. R. T om linson; F it . L t. S. A. Tucker; Sgt. R . V. Turner; F it . Sgt. A. B. T u ttle; P /O . C. A . W akley; Sgt. C. H . W alder; Sgt. P . W alker; F it. Sgt. W. V. W ilkes; Sgt. G. E. W ilks; F it. Sgt. S. E . YVoolf.

W o u n d e d  o r  I n j u r e d  i n  A c t i o n .— Sgt. J . K. F inney
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  D i e d  o p  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 .— F /O  T. W . Baptre.

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. Sgt. C. R . A n t h o n y S g t .  J . II. M cK ee; F /O . E. Parker; Sgt. F  T. H. Roolnvood; F it. L t. A . J. Strachan; P /O . J  L. Thom pson; Sgt. J . Y oung.
M i s s i n g .— F it . Sgt. R  C. B a rtie tt; Sgt. W. F. Beary; Sgt. J  B eeson; F it . Sgt. S. C. B en n ett;  Sgt. T. P . Brow ne; F it. Sgt. P. J . J . Byrne; Sgt.F . Caffrey; Sgt. W. A . Clowes; Sgt. E . K. Cor­coran; F it . Sgt. E . F . Craddock; Sgt. G. A. D alton ; F /O . A. G D avies; Sgt. D. F . G. D ay; Sgt F . K . D erby; A ct. F /O . T. J . Edw ards; F /O . G. E . E id ; F it . Sgt. A. McG. F ind lay; Sgt. K . J . F letch er; Sgt. J . F u lto n ; Sgt. W. J . G all; P /O  D. H ardi$; P /O . W. R . H arding; F /O . P. E. G. H arford; Sgt. R . F . H olland; F /O . J . M. S. Jackson; Sgt R . F . O. Jam es; Sgt. E. G. K elly; Sgt. N . V . M adgwick; Sgt. S. A . M eadows; Sgt. J . B. M itchell; F it. Sgt. J . W. N orm an; Sgt. E G. Paradise; F it . Sgt. J  H . Parry; F it . Sgt. TL C. P ollard; Sgt. E. W. Q uick; Sgt. J . A. R ix ;  Sgt. II. R oxby; Sgt. F . P . J . Sm ith; Sgt. R . S Stanley; F it . Lt. J . A . Sw anson; Sgt. C. Terriere; F /O . P . M. C. V eitch ; Sgt. G. E . V ernon; A ct. Sqn. Ldr. T. Y . W allace, D .F .M .; Sgt. K. II. W illiam s.
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 .— Sgt, E. Gordon; F /O . J . M orse; Sgt. K . A .  Pculden.

K i l l e d  On  A c t i v e  S e r v i c e .— F it . Sgt. G. A .  A llen ; L .A /C . D. A rm strong; F it. Sgt. D. J. B en n ett; Sgt. J . Curran; L .A /C . A. B. Gold; A /C .l  T. Gray; Al C .2  D. I. H u ghes; L .A /C . A. G. E ., Jon es; L .A /C . I. M. Jones; S gt. II. M cD onald; Sgt. J . A . Moore; F it . Sgt. W. C. P icton ; Sgt. W. P ilk in gton ; Sgt. II. V ance; F it . Set. R .  J  W estcott.
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  o n  A c t i v e  S e r v i c e .—  F /O . G. C artw right; F /O  R .  I I .  Irvine; F /O . E . A .  R o s e ;  Sgt. S. Turner.
VVo u n d e l  o r  I n j u r e d  o n  A c t iv e  S e r v i c e .—  F /O  J. B ooth; Sgt. L. J . C urtis; F /O . J . Double, D .F C .; F it. Sgt. R .  Evans; L .A /C . S. G illett; P /O . 11. J . H arris; Sgt. V. Jon es; F it . Lt. W. S. K ersey; P /O  W R a e ;  L .A /C . G. E. R .  Sage; W /O , M. E. J . Savill 
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 . R. J . G oulding; Cpl. J . L ovatt; F it. Sgt. F . G. M. Parker; F it . Sgt. M. G. W illiam s.
D i e d  o n  A c t i v e  S e r v i c e .— A /C .l  J . W. Brooks; 

S g t .  G. C. R. B utcher; F it. Lt. L. G. F arth in g; Cpl. W. E . G ibson; L .A /C . A . H a ll; L .A /C . J . E. R iley ; L .A /C . W. W adsw orth; L .A /C .' G. M. W illiam 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  R e ­

p o r t e d  P r i s o n e r  o f  W a r .— F it . Sgt. W .  Jones; F it . Sgt. G. E. P l o w m a n ;  A ct. F it . Lt. G. Rice, D .F .C .; Sgt. J . R .  Sm ith.

Women s Auxiliary A ir  Force
D i e d  o n  A c t i v e  S e r v i c e .— A / C W . l  II.  M . Alway.

Royal Australian A ir  Force
K i l l e d  i n  A c t i o n .— F /O . J . A .  Baker; F it. L t, A .  G. C arlton; F it. Sgt, D. L. M itchell; P /O . 

A .  L. P low m an; F it. Lt. R. C. P ow ell; F it. Lt.O. S. Shave; F it . Lt. S. D. T itterington .
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 .— A ct. F it . L t. C. O. A ubert, D .F .M .; F it , Sgt. C, A . M. Barber; F it. Sgt. J . B utterw orth; P /O . N . P .  Chapm an; F /O . T. E. C harles; F it. Sgt. K .  R. R. Glover; P /O . A . W. H eap; W /O . W. L. C. H ick ling, D .F .C .; P it. Sgt, G. II. Irvin; F /O . N . C. L a w ;  A ct. F it . L t. G. B. Loder, D .F .C .; F /O . O. P. L uther; F it. Sgt. C. E. M cEvoy; F it. Sgt. R. D. M cW ha; F it . Sgt. L. K .  N ich o ll; F it. Sgt. B. A. C. P ater­son; A ct. F it. L t. N .  T. R .  P oulton , D .F .M .; A ct. F it. L t. L. J . Pow ell, D .F .C .; P /O . E. W. R itch ie , D .F .C .; F /O . F . W. R u sh ; F it. Sgt. L. M. R y a n ;  A ct. F it. Lt. J . F . Sam uel, D .F.C .; F /O . R, S. Sm ith ; F /O . R . R. S tain , D .F .M .; W /O . W. A. W atson; F it . L t .  R .  P .  W ishart; F it . Sgt, R . I. W ynne.
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. Sgt. D. W. D avidson; F it . Sgt. W. K .  L oughnan; F it . Sgt. K .  A . G. R eed; A ct. F it. L t. P . H. Strong, D.F.C.
M i s s i n g . — F it. Sgt. V . G. tiam brick; W /O . K . M. B right; W /O . J . N . Casey; P /O . N .  C. R. D odgson ; F it. Sgt. E . J . E verest ; P /O . E. A. M cCasker; F it . Sgt, J . S. M cLay; F /O . C. W. P. M ortel; W /O . F . J . L. P aton ; F it . Sgt. E. M. R yder; F it , Sgt. W. O. Shaw; A ct. F /O . D. G. Sm ith ; W /O . R. D. Stopher; F it . Sgt. I I .  J . Tol- h urst.
K i l l e d  o n  A c t i v e  S e r v i c e .— F it. Sgt. A .  W. Cooke; P /O . W. A .  E dm onds; F it . Sgt. J . J . Grieve; F it , Sgt. K .  E . Jeffery; F it . Sgt. C. B. M acK ay; P /O . A .  W. S. M aggs; F it. Sgt. G. C. Swinbourne.
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. Sgt. A . L. Barr; F /O . V. G. Boyd-Gerny; F it. Sgt. R . M. Cameron.

Royal Canadian A ir  Force
K i l l e d  i n  A c t i o n .—P /O . W. G. A rm our; W /O . R. J . L. Bolingbroke; F /O . W. L. Cook; P /O . V. B. G ilson; F /O . C. R  G rassie; F it . Sgt. 

A .  C. Ineson; F it . Sgt. K. M cCormick; F /O . L. J.

R caum e; F it. Sgt. G. R ye; F /O . D. A. Staples; F it . Sgt. H . .Sulz.
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  in  
A c t i o n .— W /O . W . R. H alloran.

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. X . B artle; F /O . A. S. B ellingham ; P /O . D. J. Cameron; F /O . W. P .  Cameron; F /O . D. A .  Cam pbell; Sgt. J . H . D ip 'nto; F /O . G. E. D onald­son; W /O . W. L. Doran; Sgt. D. C. E llio tt;  W /O . 
(J. B. Gowrie; F /O . R .  G reaves; Sgt. W. H. H am jl; F it. Sgt. D. G. H am ilton; Sgt. G. If.  H ooper; F /O . B. S. Jon es; F /O . J -  A .  Linde; 
P / O .  W. .}. L o u th ; W /O . J. P .  S. M cLeod; F it. Sgt. W. D. M iller; P / O .  V. R .  P urm al; F it. Sgt. L. C. Skerry; P /O . J . W. Thrasher; F /O . B. E. A Vye.

M i s s i n g .— F /O . A . J . B ate; F it. Sgt. II. W. B otter ill; F /O . K. L. Chapm an; Sgt. AV. J . Com- m ins; F /O . O. J . C ox; F /O . A . E . B. Denovan; W /O . C. K. D ouglass; W /O . M. W. W. D uley; F /O . J . Fraser; Sgt. J . L. G allant; F it . Sgt. W. J. C. G ibson; F it . Sgt. A . N . G ould; F it . Sgt.I. McC. H am ilton; P /O . A . Jacobs; F it . Sgt. R. J . K ay; F /O . P . Leeds; F it. Sgt. D. A. Mac- L aren; F it. Sgt. II. K. M ainprize; F /O . W. N. M oore; F /O . W. F . M oran; W /O . R. D. Pic- c ia n o ; F /O . J . II. Q uirt; F it. Sgt. E. A . Sm ith; F /O . J. Me A . Taylor; F /O . G. T. W eiss; F it. Sgt. W. Y unsko; P /O . B. Zim ring.
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. E. Eddie; 

S g t .  J. W akefield.
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 . J . I I .  M acLean; Sgt. F . W .  Thomas. 
D i e d  o n  A c t i v e  S e r v i c e .— L .A /C . J . Bergin.

Royal New  Zealand A ir  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 it. Sgt. L. D. Lory.

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. J . A .  Couper; F /O . I. T. F ind lay; F it. Sgt. ,T. E. S. M nrgetts; P / O .  E. S. W ilkinson.

M i s s i n g .— W /O . G. T. B u l m a n .
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  o n  A c t i v e  S e r v i c e .— P /O . H. R. 
W i l l i s .

South A frican A ir  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 .— L t. D. N . C am pbell; F it . Sgt. A .  C. Lamb.

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 . - A c t .  F it. Sgt. A. D. Vfarsberg; 2 /L t . R .  G. Parry; F it. Sgt. F . Van Zyl; Lt. R .  II. Y aldw yn.

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 .— Lt.C. G. B o e h o f f ;  L t. K. C. Kem sley.Mi s s i n g .—Lt. P . J . D u to it; L t. R. W. P . M an­n ing; 2 /L t. R . E. Rorvik.
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 . •*- Maj. E . T. Strever, D.F.C.

Official Corrections
Casualty Communiqui  No. 476.U nder “ M i s s i n g  ” delete F /O . G. W. Davies and F it. Sgt. G. P ostletliw a ite . For Sgt. L. M arfill read Sgt. L. Marfil.D elete “ M i s s i n g , B f 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 ,”  and transfer L  A / C .  R . J . Eden to  
K i l l e d  o n  A c t i v e  S e r v i c e  ”R .A .A ,F . — U nder “ 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  ”  delete Sgt, N . R . T hurect R .C .A .F .—U nder “ K i l l e d  i n  A c t i o n  ” for F it. Sgt. F . P  Cartan read P /O . F . P . Cartan.Uwd.er “ M i s s i n g  ” th e  follow ing should r a n k  as P /O .s : —F it. Sgt. P . R. Jon es; F it . Sgt. K  L eigh; F it . Sgt. A H. M a c l e o d ;  F it. Sgt. W .  O. 
M a n n ;  F it. Sgt. W . F . ? a l m e r ;  Sgt. G. A. F. Whin fie ld ; F it. Sgt, E. C. W ilson.


