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Hhe Outlook
Future of the Forces

TH E  debate on the future of the fighting Services 
initiated by Lord Trenchard last week elicited 
some information from Lord Stansgate (who 

replied for the. G overnm ent), but not very much. He 
was definite in his denial that the Governm ent intended 
to unify the three Services, as Mr. Patterson has advised 
the United States to do. He could give no information 
about the future strength of our forces, and therefore 
could not comfort troubled officers and other ranks w ho 
want to know what their prospects will be if they con­
tinue in uniform. H e gave the good news that the 
Imperial Defence College would reopen next year, and 
agreed that it ought to be a residential college, though 
quarters at present were difficult to find. H e suggested 
that the chairman of the Defence Committee was in 
effect the Minister of Defence. He did not accept 
wholeheartedly Lord Trenchard’s advocacy of the short- 
service system. Universal service is one thing, and 
would, we think, be a very good thing ; but we have 
never felt enthusiastic about Lord Trenchard’s plan for 
officering the R .A .F . m ainly with short-service men. 
Lord Stansgate pointed out some of the drawbacks. 
Permanent commissions in the Air Force are to rest, as 
before, on the basis of Cranwell, the universities and 
the promotion of airmen.

The Air Minister’s support of the A .T .C . was very 
welcome ; but it was puzzling to hear him say that it is 
to be the main source of recruits both for aircrews and 
ground services in the regular and non-regular Air 
Forces. W hat is to happen to Halton and the other 
schools of aircraft apprentices ? Lord Stansgate cannot 
have meant that those splendid institutions are to dis­
appear, but he did not make it clear what he really 
did mean.

As for the Reserve, it is to form a new Com m and in

the R .A .F ., including both the volunteer reservists who 
join from civil life and the regulars who have done their 
time with the squadrons. Once before there was only 
one Reserve, comprising regulars and civilian volunteers, 
but then all pilot members held commissions. W hen 
the R .A .F .V .R . was formed at the time of the expan­
sion, nearly all the members joined as sergeant-pilots. 
Presum ably that will still be the arrangement.

The debate brought out the general desire among the 
peers for the closest integration of the w ork 'of the three 
Services, and that is evidently the policy of the Govern­
ment as well. Lord Stansgate was able to allude to the 
School of Air Support (on which there is an article on 
another page in this issue), and to announce that the 
R .A .F . instructor at the Imperial Defence College will 
be Sir H ugh Lloyd, who commanded the Air Force at 
Malta at the time of the toughest attacks on the islafid, 
and who consequently knows a great deal about the three 
Services and how they must work in unison.

Altogether, the debate was encouraging, though it 
did not carry one as far forward as one would have 
wished. The crux of the matter is the Governm ent’s 
inability to forecast what will be the future strength of 
the forces. That difficulty cannot be overcom e by wish­
ing ; but it is to be hoped that there will be no undue 
delay.

A Memorable 46 First ”

T H E  council of the Ro^al Aeronautical Society is 
to be congratulated on- founding the British 
Com m onwealth and Em pire series of lectures, and 

on selecting for the honour of giving the first of these 
lectures a man who has done a very  great deal for Empire 
aviation, Mr. W . Hudson F ysh. W e have not the 
slightest doubt that in time these lectures will rank in
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importance with that other series of annual lectures, 
the W ilbur W right Memorial lectures.

As we see it, the two series of lectures should be com­
plementary to each other. It has been the practice to 
invite as speakers in the W ilbur W right series men of 
international repute. In the first of the Empire lectures 
Mr. Hudson Fysh dealt with political and operational 
aspects, and few men could be better qualified to deal 
with these subjects!* As managing director of Qantas 
Empire Airways he has had very long experience of air­
craft operation, and the close link which exists between 
B .O .A .C . and Qantas will, we hope, be maintained dur­
ing the new set-up now proposed by the Government, 
so that he will be playing a very important part in the 
future development of Empire aviation. A  key to the 
way in which he will play that part is afforded b y  his 
remark : “  It is quite clear that for the good health of 
our future we have to be just as thoroughly British 
about our air effort as the Americans are American and 
the Russians Russian, but in the long count excellence 
is the only final te st/ ’

Celebrating the Record

TH E R E  was a typically British atmosphere at the 
luncheon in London last week when the two 
Meteor pilots were toasted b y  representatives of 

British aviation : pleasure that this country has added 
the world’s air speed record to the land and sea speed 
records which she already held, and a quiet confidence 
that if anyone should care to attack the speed of 606 
m.p.h. we shall be ready to defend it. But no extrava­
gant claims nor any vainglorious boasting.
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The achievement was, in fact, the culmination of a 
long period of close teamwork by members of nearly 
every section of the British aviation community. First 
and foremost, the designers of the aircraft and power 
plants. Their genius laid the foundation, but to trans­
late their ideas into practical results the help of many 
others, unstintingly given, was needed. The employers 
and employees who built the machines ; the Controller of 
Research and Development, who sponsored the pro­
gramme ; the Air Ministry and the R .A .F .,  who organised 
the high-speed fligh t; the R oyal Aircraft Establishment, 
who contributed useful d a ta ; the National Physical 
Laboratory, who organised the timing equipment— all 
these, and others too numerous to mention, played an 
essential part in reminding the world that the spirit of 
co-operation which did so much towards winning the 
war is still alive. May it be extended to many other 
spheres of peaceful air development.

A T  T H E  W O R L D  R E C O R D  LUNCHEON : All sections of British aviation combined to honour the two Meteor pilots for 
their record-breaking flights. In the upper pictures are, from left to right, Air Commodore Whittle ; Mr. C. E. Wallis ; 
Mr. Geoffrey Smith ; Air Vice-Marshal S M. Vincent, S.A.S.O., Fighter Command ; Air Marshal Sir J. Robb, A.O.C -in-C. 
Fighter Command ; Air Marshal Sir L. H. Slatter, A.O.C.-in-C., Coastal Command. In the lower pictures are Mr. Eric Greenwooc 
Gloster’s chief test pilot ; Dr. S. G. Hooker and Mr. J. P. Herriott, of Rolls-Royce ; Group Captain Wilson, pilot of th 
record Meteor ; and Air Vice-Marshal I. Boothman, Assistant C.A.S. (Technical Requirements), who piloted a Supermarin 

seaplane to victory in the last Schneider Trophy Contest ;n 1931 at a speed of 340.1 m.p.h.
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T o-m orrow’s The 3/4-seater Miles Messenger : A  pilot who knows it 
well is able to take the Messenger off in a matter of 60 

yards. The sta11?ng speed is in the region of 28 m.p.h.L igh t A ircraft Conflicting Claims : Wood or

Metal 1 High Wing or Low ? Comfort and Safety versus Performance
B y  R O G E R  T E N N A N T

X  J f  T H A T  w ill our p o st-w a r l ig h t a irc ra ft  lo o k  like? 
V / V '  “ I n d ic a t o r ”  an d  th e  recen t corresp on d en ce his 

* ’  ideas h a v e  inspired g iv e  us som e idea of w h a t  th e  
p riva te  ow n er w an ts. H o w  w ill th e  designer m e e t  th eir  
dem an d s? L ik e  all users of a ircra ft  t h e y  ask  for th e  m a x i­
m u m  in con flictin g  req u irem en ts. H ig h  top  speed and low  
sta llin g  speed ; good v ision  and good lines ; perform an ce, 
co m fo rt,  s a fe ty  an d  e c o n o m y — all d ire c tly  co n flic tin g  re­
q u irem en ts  w ith  w h ich  th e  designer m u st ju ggle  until he 
reaches th e  best com p rom ise.

If  w e look  a t  som e o f  these p ro blem s from  th e  d esign er ’s 
angle w e shall, perhaps, be in a b e tte r  position to  see how  
far th e  p ilo t 's  d em an d s ca n  be m et.

T h e  first problem  for th e  d esign er is to  choose his 
m ateria ls— w ood, l ig h t  a llo y , or steel an d  fab ric . W o o d  
has a lw a y s  been the fa v o u r ite  m ed iu m  in B r ita in ,  an d  is 
lik e ly  to  rem ain so.

A  lig h t a llo y  stressed-skin design is v e r y  e x p e n s iv e  for

Ultra modern in conception is the twin-boom Piper Skycoupe. 
four ”  engine driving a pusher airscrew through bevel gears.

device, fixed slots are buil.t into the leading edge

p ro to ty p e s  or sm all-scale  p ro d u ctio n . O n ly  a large  firm 
w ith  orders en ou gh  to  en able  q u a n t i t y  p ro d u ctio n  can  be 
e x p e c te d  to  p ro d u ce  a m eta l-sk in n ed  aerop lan e a t  a  c o m ­
p e t it iv e  price. E v e n  th en  it  is l ik e ly  to  rem ain  a lu x u r y  
t y p e  for th e  w e a lth ie r  class of ow ner.

T h e  fa c t  t h a t  th e  m in im u m  gau ges for h an d lin g  and 
seco n d a ry-fa ilu re  req u irem en ts  w ill be  th ic k e r  th a n  those 
in d icated  b y  th e  d ire ct  loads also ten ds to  m a k e  a  m e ta l­
skinn ed  t y p e  rath er h e a v ie r  th a n  its  e q u iv a le n t  in w ood.

F o r  these reasons, it  seem s u n lik e ly  t h a t  l ig h t  a l lo y s  will 
e v e r  gain  th e  a sc e n d a n c y  in th e  p riv a te -o w n e r  field th a t  
t h e y  h a v e  a m o n g  co m m e rcia l  an d  m ili ta r y  ty p e s .

Constructional
A  w eld ed -stee l-tu b e  fuselage an d  a  w ood en  w in g — once 

ca lled  “  F o k k e r  co n stru ctio n  ” — has long been th e  fa v o u rite  
in A m e r ic a  for low -p riced  ty p e s . T h e  an glicised  versions 
o f th e  A m e ric a n  T a y lo r c r a f t  a n d  A e ro n ca  h a v e  been the

o n ly  recen t B rit ish  rep rese n ta tives  in this 
class.

W e ld e d -tu b e  co n stru ctio n  has m uch to  
co m m en d  it for l ig h t  a ircra ft ,  p a r t ic u ­
la r ly  in k e e p in g  d o w n  th e  costs  in p ro to ­
t y p e  or sm all-scale  p ro d u ction . O ne effi­
c ien t  w eld er a n d  a  co u p le  of h a rd -w o rk in g  
fitters can b u ild  an e x p e r im e n ta l fuselage  
in a m a tte r  of tw o  or th ree  d a y s — an  
e co n o m y  in la b o u r n o t  to be a p p ro a ch e d  
b y  a n y  o th er  m eth od . S tee l also gains 
som e points  for d u r a b i l i ty  an d  ease of 
m ain ten a n ce .

O ne d is a d v a n ta g e  is its s lig h tly  grea ter  
w e ig h t  co m p a re d  w ith  a n  e q u iv a le n t  
fuselage  in w ood. A n o th e r  is th e  fa c t  
t h a t  th e  e ffic ien cy .o f  th e  stru ctu re  d e­
pen ds n o t  o n ly  on th e  efficiency of th e  d e ­
signer b u t  on th e  skill of th e  w elder. 
■Designer, w eld er an d  in sp ector  all need 

It has a “  flat con sid erable  exp erien ce  to  g u a ra n te e  safe 
As an anti-stall fuselages. O n ce  th e  w eld in g  is done no

m od ification  or repair w o rk  can  be done
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TO-MORROW ' S  L IGHT 
A IRCRAFT

The D.H. Moth Minor of pre-war design had a top speed of 118 m.p.h. Fully 
loaded it had an all-up weight of 1,550 lb. and the normal range was 300 miles. 

Production plans were interfered with by Nazi aggression in 1939.

w ith o u t  reh ea tin g  th e  m eta l and, c o n ­
s e q u e n tly ,  w e a k e n in g  it. D istortion  
is a n o th e r  trou ble  th a t  som etim es 
m a k es  it d ifficult to  w o r k  to  close 
lim its.

In  a tried p ro d u ction  m odel such as 
th e  T a y lo r c r a f t  all these p roblem s 
h a v e  long been so lved , b u t  th e y  m u st 
be considered afresh  in d ecid in g  th e  
m ateria ls  for a n ew  design.

O n con sid eration s of w eig h t, cost, 
a c c u r a c y  and ease of w orkin g , w ood is 
p ro b a b ly  still the best  m a te r ia l  for a 
l ig h t  a ircra ft .  Im p ro v e m e n ts  th a t  w e 
are  l ik e ly  to see include m o u ld ed  p l y ­
w ood  m on ocoqu es to  g iv e  a t tr a c t iv e  
fuselage lines, an d  com pressed  an d  im ­
p re g n a te d  w ood to  sa v e  space in h ig h ly  
stressed m em bers, such as cen tre-sec­
tio n  w in g  spars. In  th is  w a y  w e m a y  e v e n tu a l ly  reach  
th e  a ll-p lastic  a irfram e.

High or Low Wing- ?
In  th e  Miles M.38 fa m ily ,  p ly w o o d  m o n ocoq u e fuselages 

replace  th e  b o x  t y p e  of earlier m odels. T h e  b o x  fuselage 
p ro b a b ly  still w in s  on w eigh t, becau se  of th e  re la t iv e  p re ­
cision and s im p lic ity  of its stress a n alys is . I t  also g ive s  a 
good  w in g-fu selag e  jo in t  fo r  a  lo w -w in g  m o n o p la n e— o n ly  
its so m e w h a t  crude a p p e a ra n ce  is a g a in st  it.

A  fu n d a m e n ta l  decision in d ecid in g  th e  ou tlin e  is b e ­
tw een  h igh  w in g  or low  w in g. T h e  low  w in g  has been 
th e  B ritish ,  indeed, th e  E u r o ­
pean , tra d itio n . O n ly  in 
A m e ric a  h as  th e  h igh -w in g  
fashion persisted. E v e n  
th ere, th e  p ro p o rtio n  of h igh  
w in gs a m o n g  th e  n ew  p o s t­
w a r  p ro jects  is r e la t iv e ly  low.
T h e  m id -w in g  is o u t  a l to ­
g eth er for t ra c to r  ty p e s ,  b e ­
cau se  it interferes w ith  the 
c a b in  sp ace  an d  b lo ck s  th e  
p i lo t ’s v ie w .

T h e  h ig h -w in g  t y p e  g ives  
good  in h eren t s ta b i l i ty  an d  
good  v ie w  ea rth w a rd s, b u t  
c u ts  off th e  p i lo t ’s v ie w  in a 
tu rn . T h e  fu selage  is e a sy  to  
g e t  into, an d  can  be b u ilt  
s a t is fa cto r ily  of w eld ed  tu be, 
b u t  n ot so e a sily  of w ood, b e­
cau se  of th e  co n c e n tra te d  
loads an d  large  openings for

doors an d  w in d ow s. T h e  Jow-wing m on op lane allow s a 
lig h te r  fuselage an d  is m u ch  b e tte r  suited  to  w ooden 
con stru ctio n , as th e  fuselage  can be a sim p le w ood en  b o x  
w ith  a cu rv e d  lid into w h ich  th e  passengers c l im b  from  011 
top . I t  also p ro vid es  a b e tte r  an ch o rage  for th e  u n d er­
carriage  legs an d  enables th e m  to be k e p t  o u t  of th e  slip­
stream , or re tracted  if desired.

T h is  does n o t  b y  a n y  m ean s e x h a u s t  th e  pros and cons 
of a su b je c t  t h a t  ca n  be argu ed  in d efin ite ly . Suffice it  to 
s a y  t h a t  th e  low  w in g  is in th e  ascen d a n t, an d  is a lm ost 
c e r ta in ly  th e  b est  for an  a ll-w ood  aircraft.

A lth o u g h  th e  ty p ic a l  p re-w ar l ig h t  a ircra ft ,  h igh w in g

The unorthodox Stearman-Hammond Y  which K.L.M. used before the war to train their pilots 
in the art of tricycle landings. It is a two-seater with a 150 h.p. Menasco engine and

numerous interesting features.

Designed expressly as a “  fool­
proof ”  aircraft, the Ercoupe 
has a maximum speed of 100 m.p.h. 

and stalls at 31 m.p.h.
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Lightest of light planes the Aeronca weighs only about 600 lb. It has a maximum  
speed of 88 m.p.h., a rate of climb of 450ft. per min. and still has a family  

resemblance to the old original wire-braced Aeronca of the 1936 era.

TO-MORROW' S  L IGHT 
A IRCRAFT

or lo w , w a s  of co n ve n tio n a l tra c to r  
la y o u t ,  th ere has been an in creasin g ly  
stron g “ l e f t - w in g "  opp osition  in 
fa v o u r  of th e  p u sh er w ith  engine and 
a irscrew  behind  th e  c a b in  an d  tw in  
boom s in p lace  o f  a rear fu selage.

T h e  ob vio u s  a d v a n ta g e s  o f th is  l a y ­
o u t are m u ch  b e tte r  view' for  th e  p ilo t  
an d  passengers, less engine noise, an d  
less in con ven ien ce  fro m  th e  airscrew  
on th e  groun d. T h e  long nose also 
provid es  a  go od  w h eelb ase  fo r  a t r i ­
c y c le  undercarriage.

D is a d v a n ta g e s  are g re a te r  w e ig h t  
an d  drag, an d  v a rio u s  te ch n ica l  diffi­
cu lties  in k e e p in g  th e  engine cool, 
p ro v id in g  a irscrew  c lea ra n ce  w ith  th e  
ta il  d ow n , an d  a rra n g in g  the* f ly in g  con tro l syste m . T o  
p u t  th e  m a tte r  b rie fly , th e  a d v a n ta g e s  in c o m fo rt  ca n  be 
ga in ed  o n ly  a t  som e cost  in p erfo rm an ce. Is the c o m fo rt  
w orth  th e  cost?

“ I n d i c a t o r "  sa ys  " y e s . "  H e  likes to  be in the nose 
o f his a ircra ft  so th at he ca n  see w h a t  he is go in g  to hit, 
an d  so a v o id  it. Is this preferen ce gen eral?  I d o u b t it. 
P ilots w h o  h a v e  spent m a n y  h ours up in the nose of a  
m ulti-engined  m ach in e  m a y  beco m e accu sto m ed  to it, b u t  
the a v e ra g e  am ateu r, w h eth er he is d r iv in g  a ca r  or p iloting  
an aircraft, feels safer a n d  ju d g es  his d istances better if 
he is som ew here aft.

Pusher P ossib ilities
T h e  P ip e r  S k y c o u p e  described  in F lig h t  o f  A u g u s t  30th 

show s th at A m e r ic a  is ta k in g  the p u sh e r  seriously, b u t  the 
p ictures an d  description su ggest a  so m e w h a t p rem atu re  
release of an exp erim en t, to test p u b lic  opinion, rath er th an  
a p rod u ction  design. N o  w eig h ts  or p erfo rm a n ce  figures 
were g iven , b u t  ju d g in g  from  the illustrations it seem s a 
little o v e rw e ig h t an d  oversize  for its 113  h .p .

Y e s ,  the pusher has possibilities, b u t  not y e t  does it 
seriously  ch allen ge  the p o p u la r ity  of the tractor.

N o  one can  d o u b t  th at the tr icy c le  h as  com e to stay , 
but at the sam e tim e, its a d v a n ta g e s  are n ot so o v e rw h e lm ­
ing th a t  one m ust n ecessarily  spoil the p erfo rm an ce  of an 
otherw ise efficient design b y  in sisting on its em p lo y m e n t 
in e v e ry  case. It is u n fo rtu n a te  th a t  the a v e ra g e  ligh t 
a ircra ft  w ith  a tra cto r  airscrew  has so sh o rt  a nose t h a t  it 
is d ifficult to obtain the distance betw een  the nose w heel 
an d  the m ain w heels desirable  for g o o d  s ta b ility .  A s  
a lre a d y  m entioned, this is a point in fa v o u r  of the p usher.

A  lig h t  a ircraft  is b ette i ab le  to e x p lo it  the potentialities 
of the tr icy cle  th an  h ea v ier  typ es , b ecau se  it ca n  sa fe ly  
la k e  a d v a n ta g e  of the opp ortunities  for sudden b r a k in g  or 
v io le n t  changes of direction. A lso , it can  be ju st  flown 
on  to  th e  ground.

T h e  tricycle  is a “ m u s t ”  for trainers an d  fo r  a n y  low - 
p e rfo rm a n ce  typ es  that p la ce  special em p hasis  on sa fety  
or s im p lic ity . F o r  the fast tou rin g  a ircra ft  or a ir-tax i it 
is d esirab le , b u t  not essential.

“ F ix e d  or retractable? ”  is an oth er u n d ercarriage  p ro b ­
lem  a b o u t  w h ich  there will be great a rg u m en t. I t  is the 
w riter s ow n  opinion th a t  th e  v a lu e , o f re tra cta b le  u n d e r­
carriages in ligh t a ircraft  has been over-rated , an d  th at 
retraction is u n lik e ly  to be w orth  w h ile  on a n y  ligh t ty p e  
w ith  a cru isin g  speed of less th a n  150 m .p .h .

L e v e re d  suspension w ith ‘ ‘ liquid  sprin gin g ’ ’ is an oth er 
m odern d e v e lo p m e n t m ore u sefu lly  a p p lied  to large typ es  
th an  sm all ones.

I f  the u n d ercarriage  is to be fixed, a  ca n tile v e r  leg  is desir­
able, to reduce a ir  resistance to the m in im u m . W h eel and 
leg fa irin gs are u su a lly  considered n ecessary  fo r  a p p e a r­
a n c e ’ s sake, w h ile  n o t  m a k in g  m ain ten an ce  a n y  easier.

I f  a tr icyc le  is fitted, a steerable nose-w heel is m ost desir­

ab le . T h e  question  as to w h e th e r  it should  be steered from  
the ru d d er ped als  or the w h eel brin gs up the prior question 
o f w h e th e r  the ailerons an d  e levators  should  be controlled  
b y  w h eel or co lu m n . It  w o u ld  be interesting to h a v e  “  In d i­
c a to r ’s "  opinion  on this. T h e  w rite r ’ s ow n  preference, 
based  on e x tre m e ly  lim ited  a n d  in co n clu sive  exp erien ce, is 
fo r  a  “ s t i c k "  w ith  a sp ad e  grip , b u t  the p u sh -p u ll w h eel 
seem s to h a v e  beco m e a stan d ard  featu re  in A m e ric a .  Is  
the w h eel re a lly  a  m ore su itab le  form  -of control, or m e re ly  
a su b terfu g e  to m a k e  the m otorist feel a t  h om e in the air?

T h e  a v e ra g e  p ilo t  is still susp icious of p a te n te d  s a fe ty  
a irc ra ft  w ith  tw o -co n tro l sy ste m s or l im ited  e le v a to r  m o v e ­
m en t. T h e y  m a y  lim it  th e  p i lo t ’s a b i l i t y  to  ge t  into 
tro u b le , b u t  the p ilo t  is a fra id  t h a t  t h e y  m a y  also l im it  his 
a b i l i t y  to  g e t  o u t  o f  tro u b le , if tro u b le  is th ru s t  upon him .

V e r y  r ig h tly ,  "  I n d i c a t o r "  em p hasises th e  d e s ira b ility  of 
large  an d  v e rsa tile  w in g  flaps, co n n ected  so t h a t  th e y  can 
p ro v id e  w h a t  Mr. M iles has c a lle d  “ g lid e  c o n t r o l .”  T h e  
t y p e  of f lap  t h a t  is to  be used brin gs  up  th e  question  of 
w in g  load in g. T h e  wrar y e a rs  h a v e  seen th e  w in g-load in gs 
o f m ili ta r y  a irc ra ft  d ou b led , an d  p o st-w a r  airliners are  in ­
h erit in g  b o th  th e  h igh  load in gs a n d  th e  lon g ru n w a y s . 
S h a ll  w e  see th e  sam e te n d e n c y  in th e  l ig h t  a irc ra ft?

A lm o s t  c e rta in ly  not. M ost l ig h t  a irc ra ft  a lre a d y  h a v e  
h igh -p o w er load in gs, a n d  a lw a y s  w ill  h a v e .  H ig h -w in g  
load in gs go h a n d  in h a n d  w ith  lo w -p o w e r loadin gs. O n ly  
in th e  case  o f  a  fe w  fa s t  to u rin g  ty p e s  are w e l ik e ly  to  see 
a n y  n o ticea b le  increase in w in g  load in g.

I f  w in g  load in gs are  n o t  to  increase, n eed  w e go on from  
split  flaps to  F o w le rs ,  I rv in g s  an d  o th e r  co m p lica ted  ty p e s ?  
O n ly  if w e w a n t  to  go on  fro m  c r ic k e t-p itc h  la n d in g s  to  
ten n is-co u rt lan d in gs. T h e  sim ple sp lit  flap  seem s l ik e ly  
to  do all t h a t  is required  for th e  a v e ra g e  l ig h t a ircraft .  I t  
can  be su p p le m e n te d  b y  an e x tra  d ra g  f la p  if required .

W h a t e v e r  “  I n d i c a t o r ”  m a y  s a y  a b o u t  lu x u r y  interiors, 
a p p e a ra n ce s  co u n t  fo r  so m u ch  in selling a  l ig h t  a irc ra ft  
t h a t  m o to r  car ‘ ‘ s ty l in g  "  is in e v ita b le  for p o p u la r  ty p e s . 
H o w e v e r  sco rn fu lly  the sp orts-car e n th u sia st  m a y  ta lk  of 
th e  “ c h e m is t ’s shop "  in teriors  o f  A m e r ic a n  cars, th e  m an 
in th e  stre e t  likes th e m .

In ca b in  design, b o th  co m fo rt  a n d  s a fe ty  are in co n flic t  
w ith  p erfo rm an ce. S id e-b y-s id e  seatin g  h as  co m e to  s ta y ,  
an d  cab in  w id th s  are c o n tin u a lly  on th e  increase. A  few  
y e a rs  ago th e  gru d g in g  d esign er considered a 36m. ca b in  
w id th  as m u ch  as he cou ld  afford  to  g iv e  a w a y  for side- 
b y-s id e  seats. N o w  44m. w o u ld  b e  considered  the m in i­
m u m  for reason ab le  c o m fo rt.  In c id e n ta lly ,  exp erien ce  has 
show n t h a t  in creasin g  fuselage  w id th s  h a s  n o t  reduced p e r ­
form an ce  as m u ch  as w a s  im agin ed .

A  d eep  w in d screen  as n ea r th e  p i lo t ’s fa ce  as possible  is 
essehtial. A s  “ I n d i c a t o r ”  h a s  p o in te d  o u t, th e  old- 
fash ion ed  tu n n e l w ith  an a lm o st  f la t  w in d screen  a t  the end 
is n o t  safe enough for th e  c ro w d e d  skies o f  th e  n ear fu tu re.

(Concluded at foot of page 554)
b  7
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HERE
AND

THERE
SIM PLICITY is the keynote 
of the pilot’s cabin in the 
Miles Aerovan. Above the 
blind-flying panel is the 
gauge for the brakes, and 
to its left the few dials 
required by the unblown, 

air-cooled engines.

M A K E S H I F T :  This 
runway of wooden planks 
was laid by the Japs at 
Sapporo municipal air­
port, Hokkaido. It is 
about 4,000ft. long and 
300ft. wide, the planks 
being about 4in. thick, 
Capt. R. A . Hickerson, 
co-pilot of Gen. Eichel-  
berger's B -17, describes it 

as “ pretty bad.”

City's Wartime Record

A N addition has recently been made to 
the pictures of local factories on war 

work which provide the Manchester City  
A rt  Gallery with a lasting record of the 
c i t y ’s wartime production.

It  is Sir Muirhead B one’s drawing of 
the Dunlop barrage balloon factory which 
haj been accepted b y  the art gallery 
fro*n the company.

Research. Celebration

ON the n ext page is a picture taken 
at the dinner recently held by  the 

Directorate of Engine Research and 
Developm ent of the M inistry of Supply 
and Aircraft Production, which was by 
w ay  of a victory celebration.

Some 240 members of the directorate 
were present, including technical and 
clerical staff from Millbank and from

various “  out-stations,”  and the guest 
of honour was the new Controller of 
Research and Developm ent a t  the 
Ministry, Air Marshal Sir Alec Coryton.

Scandinavian Sky-pilots

WH A T  is believed to be the w orld’s 
first flying missionary service has 

been started from Stockholm.
The Swedish, Danish and Norwegian 

missionary societies have jointly  pur­
chased an aircraft (type unstated) to 
carry relief to a number of their m em ­
bers who have been cut off from their 
homes for several years, and some oi 
whom are reported to be seriotisly ill.

On its first trip the aircraft is flying 
b y  w a y  of Marseilles, Athens, Addis 
A bab a and Nairobi to Madagascar, and 
is carrying ten Norwegian and three 
Swedish relief missionaries. It is hoped 
to make 15 similar trips during the next 
twelve months.

Air Excursions ?

SP E A K I N G  “  as no ex­
pert, and therefore as 

one w ith no partiality for 
any particular method of 
transport, road, r a i l ,  

. w a t e r  or air, ’ ’ the 
Minister of W a r Trans­
port, Mr. Alfred Barnes, 
told members of the In ­
stitute of W ar Transport 
at their 26th anniversary 
luncheon recently that 
he was resolved that the 
masses should in future 
enjoy the full ad van ­
tages of every form of 
modern locomotion.

Sir Frederick Handley Page, the presi­
dent, appealed to the Minister for some 
governmental assistance in securing a 
fitting home for the Institute of Trans­
port— ‘ ‘ as a memorial to that Victorian 
era when private enterprise held s w a y .”

Liberated

TH E R E  is great jubilation (and 
naturally so) among the devotees of 

model aircraft— design, construction and 
use of— at the final removal of wartime 
restrictions on flying their creations. The 
last few “ don’ t s ”  to disappear applied 
chiefly to petrol-driven models and 
limited their engine running time to a 
mere 45 secs, per flight, and on a closed 
circuit at that. B u t at last they are 
again free to fly as straight and for as 
long as they like (or can !) subject only 
to “  normal police regulations.”

R.A.F. Flying Club
' T H E  temporary committee which has 

been formed to reorganise the R .A .F .  
F ly in g  Club will be glad to hear from all 
pre-war members who wish to resume 
membership, and from potential new 
members, and those interested should 
write to W ing Cdr. R . E . G. Brittain, 
Air Ministry, K in g  Charles Street, L on­
don, S A V .i ,  giving full name, rank and 
permanent address, and stating if pre-war 
or potential new members.

The ban on civil flying lifts on January 
1st, 1946, and the club intends to resume 
activities as soon as possible when 
formalities are completed to obtain air­
craft and the use of an airfield. Before 
the war, the club operated from Hatfield 
and had a branch at Alm aza airfield, 
E g y p t.

Giving Youth a Chance

A  S C H O L A R S H IP  to the value of 
approxim ately £200 a year has been 

established by the board of E dgar Allen 
and Co. in memory of their late chair­
man, Mr. C. K . Everitt, and will be ten­
able at a university or other appropriate 
educational institution. I t  will be known 
as the Charles Kingston E v e ritt  Memorial 
Scholarship and will be confined to the 
firm's employees or those of subsidiary 
companies.

Applicants must, except in very special
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circumstances, have had at least two 
years’ service, and the first scholarship 
will be awarded next autum n to the one 
who, in the opinion of the wTorks educa­
tion committee, has shown best progress 
a t  his work and part-time studies and is 
able to take full advantage of a univer­
sity or other course of study.

Without Comment

OP P O S IN G  the proposal to  merge the 
U .S . armed forces in a single defence 

department, Vice-Admiral Charles M. 
Cooke, U .S . D epu ty  Chief of N aval 
Operations, recently told the Senate 
M ilitary Affairs Com m ittee: “ W e all 
know the British N a v y  entered the war 
almost fatally  defective in its air arm.

“ I t  had to come to  the U .S . N a v y  
to get aircraft w ith which it could defend 
its ships from air attack  and contend on 
even terms against a modern n a vy  such 
as the Japanese."

Adm iral Cooke claimed th at because of 
the lack of an adequate air arm the 
British N a v y  would have been unequal 
to launching the air-sea offensive which 
enabled the U .S . to seize the positions 

- in the W estern Pacific which led to  the 
defeat of Japan.

Referring to the proposed merger, he 
s a id : ' ‘ Such a merger made tw en ty  years 
ago would have confronted the U .S. with 
the very  real possibility th a t  victory  
would have been delayed for several 
years or we would not have won the war 
at a l l .”

G M W H I Z Z ! — A  captured picture 
of a German piloted rocket-driven  
missile, the Viper, leaving its launching  
ramp. The pilot ejects himself after 

aiming it at the intended target

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

R E S E A R C H E R S  C E L E B R A T E  : Some notabilities at the dinner held by the 
Directorate of Engine Research and Development, M .A.P. (see previous page). 
Left to right at the head table are : Dr. W . R. Hawthorne (Deputy Director, 
engines); Mr. F. A. Foord (D.D. reciprocating engines); Capt. (E.) M. Luby, R.N. 
(D.D. engines); Air Marshal Sir Alec Coryton (Controller R. & D . ) ;  Air Comdre. 
F. R. Banks (Director, engines); Major A. A. Ross (Chief Technical Advisor); 
Group Capt. G. E. W ait (D.D., turbines); and Capt. A. Swan (D.D., engine accessories).

News in Brief

T

H E  French A ir Minister is recruiting 
personnel, preferably w ith  flying 

experience, to man airfields in France 
and her colonies.

*  *  *

R.A.A.F". courier flights of 7,000 miles 
to T okyo were recently begun. The 
route b y  w ay of Morotai, Manilla, and 
O kinawa was begun on a five-day 
schedule, later to be shortened to  four 
days.

*  *  *

The Postmaster-General announces 
that air mail correspondence for A u s ­
tralia, N ew Zealand and the South 
W est Pacific area, prepaid at  is. 3d. per 
half ounce (postcards 7d.) as well as 6d. 
air letters, will be carried all the way 
by air from Britain.

*  *  *

President Edelmiro Farrell has 
accepted the resignation of Sr. Edm undo 
Sustaita, the Argentine Secretary for 
Air, and has designated Brigadier Barto- 
lome Delacolina, who formerly held that 
post, as his successor.

Mr. J. Ure Primrose, nephew of a 
former Lord Provost of Glasgow, who has 
just been appointed Lord Provost of 
Perth, has been chairman of Perth Tow n 
Council’s airport committee for several 
years, and is a former chairman of the 
Aerodrome Owners’ Association.

*  *  *

No. 80 Squadron, B .A .F .O . ,  R.A.F"., 
is anxious for news of three of its former 
Com manding Officers, namely, Major 
V . D. Bell (C.O. in 1918), Major G. 
Allen, and Major C. M. Lem an (C.O.s in 
1919). Anyone who can furnish helpful 
information, such as a last-known 
address, is asked to write to F /O . F. L. 
Withers at the Squadron, c/o B .A .O .R .

*  *  *

The Association for Scientific Ph oto­
graphy is holding a dinner and social 
meeting 011 Friday, Novem ber 30th, a t  
F rascati’s, 6.30 p.m. for 7.15 p.m. till 
10 p.m. On the previous evening the 
Association will hear a paper b y  Mr. 
A. G. Sabin, at the Alliance Hall, W est­
minster, entitled “ Some Notes on I l lu ­

mination Photom icrography.”  This 
meeting starts at 6.30 p.m.

*  *  *

Marshal of the R .A .F .  Sir Arthur 
Tedder was awarded New Y o r k ’s 
‘ ‘ Certificate for Distinguished Services ’ ’ 
b y  M ayor L a  Guardia on Novem ber 10th 
at an impressive ceremony at the C ity  
Hall. A fter lunching w ith New Y o r k ’s 
celebrated Mayor, Sir A rthur and L a d y  
Tedder saw a football match at the 
Y an kee  Stadium, which drew a gate of 
75,000 people.

*  *  *

A  p arty  of officials and workers in the 
Rolls-Royce factory a t Hillington, Glas­
gow, recently Jronoured Mr. C. D. Platt, 
chief of the A .I .D .  in B lock  A3, who 
leaves to take up a post in the firm’s 
D erby works. Mr. Hodkinson, deputy 
chief inspector of the factory, presented 
Mr. P la tt  w ith a wallet of notes, and Mr. 
A. Dorward, production superintendent, 
and other officials added their tributes to 
Mr. P latt  for his services.
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3ver 3,000 b.h.p. for 

Vake-off :Lowest Specific 

Veight of Any Pro- 

luction Piston Engine

H a p i e  r 
S a b r e

VI I

R E G U L A R  readers of F lig h t  m a y  rem em b er t h a t  a octan e fuel are no longer burned to  p roduce o n ly  h o t w ater,
d etailed  description of th e  S abre  engine w as g iven  w h ich  is im m e d ia te ly  cooled again  ; b y  using regenerative

in the M arch 23rd, 1944, issue, to g eth er w ith  a good d yn a m o m eters  th e  pow er o u tp u t  is used to  produce elec-
la n y  illustrations, in clu d in g a special c u t- a w a y  d r a w in g ;  t r ic ity  for th e  fa c to r y 'a n d  outside su p p ly , and an exam p le
ut the su b je ct  o f t h a t  description w as th e  M k. II , w hereas of th e  o u tp u t  is t h a t  if a S abre  is running on a S u n d a y
he la test S abre  is th e  M k. V I I .  (when th e  fa c to r y  is n ot w orkin g )-th e  e le ctr ic ity  generated

Series II  engines w ere d evelop ed  in th ree  guises, th e  II ,  b y  a single engine is sufficient to  su p p ly  th e  entire dem an d
I A  and I I B ,  in w h ich  the boost pressures w ere p ro gressive ly  fro m  th e  w hole  W illesden area  an d  still lea ve  sufficient
icreased  an d th e  pow er ou tp u ts  stepped-up fro m  2,090 o v er  for feeding into the n ational grid system . 
d 2,220 an d  th en  to  2,420 b .h .p .  W e ig h t  h ad  also in- . 
reased, b u t  n ot p ro p ortion ally , so th a t  specific w e ig h t  Teething Troubles Cured
rent dow n re s p e c tiv e ly  from  1 .12  to  1.06 u n til ,  w ith  th e  A s  w ith  all engines d evelop ed  a t  h igh  pressure during
IB , it dropped  below  u n ity  w ith  th e  v a lu e  of 0.98 lb. / b .h .p . th e  w ar, te e th in g  troubles w ere exp erien ced  w ith  th e  Sabre.

W ith  increased o u tp u t  and increased rate  o f  d eve lo p m en t One such tro u b le  wras sleeve w ear due to  th e  ingress of sand
:ie eq u ip m en t for research an d  p ro d u ction  testin g  natur- an d  d u st from  new  airfields and landing-strips. T h e
lly  had  to be exten d ed , and in th eir  choice of a d d ition al resu ltan t w ear w as in the natu re  of a groove, and piston-
?sting eq u ip m en t those responsible d isp layed  th e  estab- ring fa ilu re  follow ed if this w as a llow ed  to  becom e exces-
shed te n d e n cy  of N ap iers  to  explore and utilise th e  la te st  sive. T h e  con seq u en t in vestigation s w ere carried to  great
evelopm en ts. B y  bu ild in g  a com p lete  test  estab lish m en t lengths in order to  find a solution, w h ich  e v e n tu a lly  la y
i t h  fu l ly  regen erative  d yn am om eters  for engine an d  u n it  in h a v in g  th e  sleeves nitrided an d  lap p ed  before a ssem b ly  ;
evelop m en t th e  firm created  an e x tre m e ly  v a lu a b le  pre- b u t  some 18 different m aterials  and m a n u fa ctu rin g  processes
sdent. (It is interesting to  point ou t t h a t  this  idea w as w ere in vestig a ted  before the final choice, 
roposed m a n y  ye a rs  ago b y  Mr. G . G eoffrey  S m ith , T ro u b le  w a s  also experienced  w ith  supercharger c lu tch
[anaging E d ito r  of F light.)  T h o u san d s of gallons of high- linings, w h ich  w as found to be due to  th e  speed-up of pro-

Maximum. Power 3,055 h.p. Dry Weight 2,540 lb.
~  /r. ..  ^

abre from above, sftow- 
ig  magnetos, distribu- 
3rs, hydraulic pump 
nd combustion starter
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internal increases of strength to w ithstand h igh er boost 
pressures an d  r .p .m .,  and the use of V a n d e rv e ll  strip-type 
th in -w all bearings, this being the first occasion on w hich  
such bearings h a v e  been  used in an  a ircraft  engine w ith  such 
high r .p .m . and h e a v y  loadings. D isposition of the sp ark ­
ing p lu gs  w as also altered  an d  ignition  harness w as 
re-designed to obtain  m ore a d v a n ta g e  from  the h igh-altitude 
ignition  equipm en t now  fitted.

Supercharger Modifications
T h e  d o u b le-en try  supercharger im peller w as replaced by  

a sin gle-entry  im peller of increased c a p a c ity ,  and the 
h y d ra u lic a lly  op erated  tw o-speed  c lu tc h  w as re-designed 
to effect a sa v in g  of space and an increase in efficiency. 
R em od ellin g  also in cluded th e  ad d ition  of a bo ost pressure 
correction capsule to  the boost-corrected  ignition servo 
unit w h ich , lin ked  to  the c .s .u . an d  th u s responsive to 
engine speed, regulates th e  ignition tim in g  for a n y  engine 
op e ratin g  condition. P e rh a p s  th e  m a jo r  m odification of 
the V a o v er  the p reviou s m arks w as the replacem ent of 
the c a rb u re tto r  w ith  H o b s o n - R .A .E .  fuel in jection  and 
m eterin g equ ipm en t, w h ich  em bodies a fu lly  a u to m a tic

(Above) W arwick installation of the 
Napier Sabre VI with annular radiator. 
(Right) Graph showing performance 
at altitude of the Sabre VII on 100 
octane fuel. * Allows for drop in power 

due to weak mixture.

duction and not to design. T h e  p rac­
tice of using the linings im m ediately  
after m an u factu re  robbed  th em  of an 
age-h ard en in g process, b u t  an  artificial 
h arden in g w as introdu ced w h ich  satis­
factorily  ov erca m e the trouble.

T h e  Sabre  I I b  w as installed in the 
H a w k e r  T em p est V ,  an d  this engine 
was c losely  fo llow ed  b y  a  M k. I l l  
w h ich  was sp ecia lly  d evelop ed  for the 
B la c k b u rn  F ir e b r a n d ; h ow ever, only  
25 M k. I l l  units w ere installed, ow ing 
to the v e r y  h igh  priority  attached  to 
the p roduction  of the M k. V .  A  pre­
lim in ary  flight d evelop m en t engine for 
the M k. V  w as k n o w n  as the Sabre  IV .

N u m erou s m odifications w ere in ­
corporated  into the design of the 
M k. V  an d V a , am o n g w hich  were

MAX 3 P M MAX BOOST
L B ./ S Q .IN .

MOD. SUPERCHARGER FULL SUPERCHARGER
MAX 0 H P ALTITUDE MAX B H P ALTITUDE

T A K E - O F F 3 8 5 0 + I7^i 3 0 0 0 S  L • - -
C L I M B I N G 3 7 0 0 H O ^ 2 2 3 5 8 5 0 0 I 9 6 0 1 8 2 5 0

C O M B A T 3 8 5 0 + I 7 h 3 0 5 5 2 2 5 0 2 7 6 0 1 2 4 5 0

M AX  C R U I S I N G 3 2 5 0 + 7 1 7 3 0 8  5 0 0 1 5 7 0 1 7 0 0 0

TAKE-OFF 3850 R P M
I 4-4-4

r\ \SA&^G

CRU ISING

o  WEAK]_

1000 ~

A L T IT U D E  -  T H O U S A N D S  O F  FEET

Sabre from be.ow, show­
ing fuel pumps, double­
entry air intake and 

coolant pumps.

6 ft. 11 in.
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N A P I E R  S A B R E  V I I

boost con tro l u n it  an d  ch a rg e  te m p e ra tu re  co rrectio n  of th e  
fu e l/ a ir  ratio .

T h e  S a b re  V a passed  its t y p e  te s t  a t  th e  first a t t e m p t  
a n d  is now  bein g  d e live re d  in sta lled  in th e  T e m p e s t  V I .  
D e v e lo p in g  2,600 b .h .p .  for  a w e ig h t  of 2,460 lb . ,  its  specific  
w e ig h t  is 0.94 lb ./ h .p T  M a x im u m  r .p .m . h as  b een  in ­
creased to  3,850 an d  th e  m a x im u m  b o o st  pressure to  15 lb .,  
th e  u n it  o u tp u t  bein g  e q u a l  to  71 b .h .p ./ l i t r e .

F o llo w in g  a  d e v e lo p m e n t p ro g ra m m e  t h a t  p a id  special 
a tte n tio n  to  in sta lla tio n  p ro blem s, th e  S a b re  V I  em erged. 
T h is  w as b a s ic a lly  a V a w ith  m od ificatio n s to  su it  an 
a n n u la r  ra d ia to r  a n d  an  en gin e-d riven  coo lin g  fan . V e r y  
su ccessfu l fligh ts  h a v e  been  carried  o u t  w ith  th is  in s ta lla ­
tio n  an d  th e  p erfo rm a n ce  is q u ite  p rom ising . H o w e v e r ,  
th is  p a rt ic u la r  fo rm  of in sta lla tio n  is d e p e n d e n t u p o n  
e m p lo y m e n t  in an  a irc ra ft  e sp e c ia lly  d esign ed  for it  if  th e  
best  use is to  be m a d e  of th e  in creased  p erfo rm an ce .

T h e  la te s t  s ta g e  in S a b re  d e v e lo p m e n t  has com e w ith  th e  
M k. V I I  in w h ic h  th e  p h y s ic a l  c a p a c i t y  of th e  b lo w e r

N A P IER  SABRE VII 
D ATA

Sin. (127 mm.). 
4§in. (121 mm.).

................................................... 7.0 : I
... 2,238 cu. in. (36.7 litres).

................................................... 0.2742 : I
... Spur gear through four layshafts.

Left-hand tractor.

Bore .......................................
Stroke
Compression ratio 
Total swept volume 
Reduction gear ratio 
Reduction gear type 
A/S shaft rotation ...
Supercharger drive ratios :—

M.S............................................
F.S.............................................

Net dry weight 
Rated power :—

M.S. ... ... ... ... 2,235 b.h.p. at 3,700 r.p.m. at 8,500ft. 
F.S. ... ... ... ... 1,960 b.h.p. at 3,700 r.p.m. at 18,250ft. 

Maximum power (combat?) rating— 5 minute limit :—
M.S. ... ... ... ... 3,05^ b.h.p. at 3,850 r.p.m. at 2,250ft. 
F.S. ... ... ... ... 2,760 b.h.p. at 3,850 r.p.m. at 12,450ft. 

Maximum take-off power :—
M.S. ... ... ... ... 3,000 b.h.p. at 3,850 r.p.m. at sea level. 

Continuous cruising (weak mixture) :—
M.S. ... ... ... 1,610 b.h.p. at 3,250 r.p.m. and +7 lb./sq.in. 

T V. dive maximum ... ... ... 4,050 r.p.m. and + I7£ lb./sq.in.

............... 4.68:1

............... 5.83 : I
2,540 lb. (1,152 kilos).

Fue| C O N SU M PT IO N S
Max. take-off conditions
Max. climbing conditions at altitude :—

M.S...................................................................
F.S....................................................

Max. combat conditions at altitude
M.S....................  .....................................
F.S....................................................................

Max. continuous cruising conditions at altitude
M.S........................................... .......................
F.S....................................................................

Water/Methanol :—
Max. take-off conditions ...
Max. combat conditions at altitude :—

M.S..................................................................
F S....................................................................

Oil :—
At maximum cruising conditions 
At maximum climbing conditions 
A t maximum combat conditions

235 gallons/hour.

214 gallons/hour. 
204 gallons/hour.

239 gallons/hour. 
241 gallons/hour.

117 gallons/hour. 
112 gallons/hour.

65 gallons/hour.

66 gallons/hour. 
102 gallons/hour.

47 pints/hour. 
67 pints/hour. 
71 pints/hour.

On the test bed. The surplus power output from Napier’s engine test, beds goes 
to augment W illesden’s electricity supply. The idea of utilising power developed on 
test beds— and normally going to waste— was advanced by Flight and Aircraft

Production in 1942.

The Sabre with annular radiator installed in a Hawker 
Typhoon. The fan can be seen immediately behind the

airscrew boss.

im peller has been fu rth er  increased in con ju n ctio n  w ith  
w a te r / m e th a n o l  in jectio n  eq u ip m en t. T h e  purpose of 
w a te r  / m eth an o l in jectio n  is to  enable h igh er boost pressures 
to  be used w ith  co n seq u en t increase in p o w er o u t p u t ; 
w a te r  h as an e x tre m e ly  h igh  a n ti-d eto n atio n  v a lu e  w hen 
in tro d u ced  w ith  th e  fu e l an d  enhances th e  e ffective  v o lu ­
m etric  efficiency b y  v ir tu e  of ch arge  cooling effect. 
M eth an ol, a lth o u g h  a fuel, is em b od ied  to  p re v e n t the 
w a te r  freezin g a t  h igh  a ltitu d es, 60 per cent, m eth an o l 
a d d it iv e  offering p ro tectio n  for h eigh ts  up to 40,000 ft. 
I n  th e  M k. V I I  th e  p ercen tage  o f w a te r  / m eth an ol to  fuel 
is  of th e  order o f 35 p er cent, in M .S . gear* an d  70 per 
ce n t,  in F .S .  gear, an d  it  is, of course, n ecessary  to  arrange 
p ro p o rtio n ate  a u to m a tic  strictu re  of th e  fuel passed b y  th e  
fuel in jecto r  if over-rich  m ix tu res  are to  b e  a v o id e d .

A n  in terestin g  p o in t is t h a t  w ith  th e  re m o v a l  of a  few  
gallons of fuel fro m  an  a ircra ft  and its rep lacem en t w ith  
w ater  / m eth a n o l— w h ich  is o f g reater  w e ig h t— the range of 
th e  a ircra ft  is q u ite  co n s id e ra b ly  increased, th is  be in g  due 
to  th e  h igh er p ow er o u tp u t  ob ta in ed .

V a r io u s  co m p o n en ts  in th e  S ab re  V I I  h a v e  been 
stren gth en ed  in order to  co p e  w ith  th e  increased loads, and 
th e  con tro ls  h a v e  been m odified to  suit the  a ltered  boost 
pressures an d  speeds and, fu rth er, to  ensure t h a t  th e  w a t e r / 
m eth a n o l ca n n o t  be used e x c e p t  un d er ap p ro p ria te  co n ­
ditions. In  ad d itio n  to  th e  w a ter  / m eth an ol unit, w h ich  
is fitted  on to p  of the  su perch arger b en d  a t  th e  rear of the 
engine, an ignition  con tro l over-ride  v a lv e  is em b odied  to

v a r y  th e  e ffective  pressure actin g  
on th e  capsule  in th e  ignition 
c o n tio l  u n it  w h en  w a ter  / m ethanol 
is b e in g  used, an d  thus to alter 
th e  ignition  t im in g  accord in gly . 
T w o  sa fe ty  m icro-sw itches are 
fitted  to  ensure th a t  th e  w a te r  / 
m eth an ol p u m p  can n o t function  if 
engine conditions are not suitable, 
a n d  a boost-restriction servo- 
v a lv e  is in corporated  to p reven t 
c o m b a t  or take-o ff  b o o st being 
used unless w ater / m ethan ol is 
bein g  supplied . In  addition , the 
cy lin d e r  h ead  form  has been re ­
designed to  a llo w  tw o  com pression  
rings to be fitted  betw een  th e  head 
an d  th e  sleeve in stead  of th e  
single ring used on p rev iou s  
engines.

I t  should  be n o ted  t h a t  a t  
m a x im u m  c o m b a t  con dition s th e
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N A P I E R  S A B R E  V I I

S ab re  V I I  produces 110 less th an  3,055 b .h .p . ,  w h ich  is 
e q u iv a le n t  to  the a m a z in g  u n it  o u tp u t  o f 83 b .h .p ./ l i t r e ,  a 
figure h ith erto  u n a p p ro a ch e d  b y  a n y  o th er  a irc ra ft  piston

UTILITARIAN
IT  is difficult to know whether one should treat Mr. Francis 

Chichester’s latest navigational device* as a book review. It 
consists, in fact, of a handy little instrument in the pocket of 
an explanatory booklet. The " s t a r  com p ass”  itself is made

V " "

Consisting of a rotatable disc carrying the date-marks and 
star positions, a transparent graticule with a time-scale 
and bearing lines, and a simple base-board, the Star Compass 
is quite a small affair. In the position shown, a “ picture ’ ’ 
is given of the sky hemisphere as at midnight on March 16. 
The disc’s centre of rotation is, of course, the Pole Star, and 
the opaque section of the graticule covers that part of the 
star “  map ’ ’ which is not visible on any particular date 

in the Northern Hemisphere.

engine in p ro d u ction , and one w h ich  represents an  increase 
of 50 per cen t, o v e r  th e  original p o w e r  o f th e  S ab re  I — a 
re m a rk ab le  a c h ie v e m e n t w h ich  has been a tta in e d  w ith in  
a  period  o f five years.

T h is  s ta n d a rd  o f d e v e lo p m e n t applies  also  to  th e  specific 
w eig h t, w h ich  has gone d ow n  to  the v e r y  low  v a lu e  of 
0.83 lb. / b .h .p .

STAlt-GAZING
up of a rotating disc, carrying the various constellations to be 
seen in the sky at all times of the year between the latitude belt 
of 50 deg. and 55 deg. N, covered with a transparent graticule 
and the whole mounted on a necessary base. B y  turning the 
disc to bring the date-marks to coincide with the time-scale on 
the graticule, the dial provides a picture of the complete night 
sky at any particular moment. The stars to be seen amongst 
those used for air navigation are named on the chart in capital 
letters, while the main groups are named in italics.

A lthough intended for serious use in setting a course, in 
checking a magnetic compass, in obtaining the Local Mean 
Time, or in finding one’s longitude, it is felt th at the instru­
m ent’s primary value and interest lies in its educative value as 
a handy planisphere pure and simple. I t  can be used for this 
purpose in most areas of the Northern Hemisphere, and primary 
students of astro-nav. should, with its use, soon learn both to 
recognise the various stars of navigational importance and to 
know their relative positions. For an accurate navigational 
device it is rather too small, and it is felt that, except in ideal 
conditions, there might be some difficulty setting the disc 
correctly and in reading oif the appropriate bearings with the 
required accuracy.

Mr. Chichester, who, at the time of his release from the 
R .A .F . ,  was Senior N avigation Officer a t the Em pire Central 
F ly in g  School, has, nevertheless, produced a most ingenious 
and useful instrument for the pupil, the casually interested 
am ateur and the navigator travelling in a vehicle somewhat less 
fast and cramped than the average aircraft. The Star compass 
is an instrument complementary to the previously “  published ”  
Sun compass.
* “  The Chichester Star Compass.”  B y  Francis Chichester.

George Allen and Umvin, Ltd.  5 5 . 6d.

INTERIM R.A.A.F.
TH E  R .A .A .F .  will maintain a strength of 40,000 men 

until the Governm ent decides what size of force can be 
carried in peacetime. It will be known as the Interim 
R .A .A .F .  The permanent air force will probably consist of 
20,000 officers and men. The Interim Force will remain estab­
lished for probably another 18 months. Further discharges 
will be made from the Interim Force when the size of the 
permanent force has been decided by the Government.

The R .A .A .F .  is at present diverting most of its resources 
to the task of evacuating women and children and prisoners 
oi w?ar from Sumatra, where conditions have been the worst 
in south-east Asia. In five days it took 2,000 people to Singa­
pore.

The 2,375 h-P* Rolls-Royce Griffon 69 as fitted 
to the Vickers-Armstrongs Supermarine Spiteful.

SPITEFUL WITH GRIFFON 69
 ̂ the recent release of the Vickers-Supermarine Spiteful it 

- was stated that the aircraft was powered with a Rolls- 
Royce two-stage two-speed Griffon 61. Strictly speaking, this

is not wholly accurate, as the 61 was fitted only to the early 
prototypes of the aircraft, the normal production machines all 
having the Griffon 69.

As mentioned in Flight,  September 20th, 1945, the maximum 
powers in the appropriate supercharger gears haVe been in­

creased (in the Griffon 69) to 2,375 b .h.p . at 
1,250ft. in M.S. gear, and 2,130 b .h .p . at 15,500ft. 
in F .S . gear, these being developed at a boost 
pressure of 25 lb./sq. in. Furthermore, the m axi­
mum output of the 69 exceeds that of the earlier 
two-stage Griffons b y  some 300 b .h .p . without any 
increase in weight, and connotes, in addition, that 
each cylinder contributes no less than 198 h .p ., 
which is equivalent to a unit output of 64.75 h.p./ 
litre and a power of 7 h .p ./sq . in. of piston area; 
specific weight has gone down to 0.88 lb ./h .p .

The new Griffon 69 is basically similar to the 
Mk&5 fully described in Flight  (as above), and 
differs from the earlier unit only in the arrange­
ment of the ,ignition timing unit and the auto­
matic boost control.
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A Record Party
Meteor Pilots Toasted at Qreat Qathering

T E A M W O R K  w as th e  le i tm otif  of a ll  th e  speeches 
m a d e  a t  th e  lu n ch  g iv e n  in L o n d o n  la s t  F r id a y  b y  
th e  R o lls -R o y c e  a n d  G lo ste r  com p an ies  in h o n o u r 

of G rp . C a p t.  W ilso n  an d  Mr. G reen w o o d , th e  t w o  record- 
breakin g  pilots. T h e  gu ests  in c lu d ed  re p re se n ta tive s  of 
th e  R . A . F . ,  A ir-M in is try ,  M in istry  o f  A ir c r a ft  P ro d u c tio n , 
research a n d  in d u stry .

Mr. T .  O. M. S o p w ith , h ead  of the H a w k e r  S id d e le y  
grou p , w h o w a s  in th e  ch air , recalled  t h a t  w o rk  began  
som e five or s ix  y e a rs  ago  w h e n  th e  first G lo ster  je t-p ro ­
pelled m ach in e  w as designed. S ince th en  th ere h ad  been 
rapid  d e v e lo p m e n t,  a n d  R o lls -R o y c e  engineers h a d  o b ­
ta in ed  m ore an d m ore th ru s t  fro m  th e ir  je t  units. In  th e  
record fligh ts  th e  w hole a v a ila b le  th ru s t  w as n o t  used, an d  
th e  record w as a c tu a l ly  estab lish ed  “  in cru isin g  c o n d i­
t io n s ."  H e  p aid  a w a rm  tr ib u te  to  all concerned, w ith  a 
special reference to  A ir  C o m m o d o re  W h it t le .  G re a t  B rita in  
now  held  th e  w o r ld ’ s speed records on lan d , on th e  w a te r  
a n d  in th e  air. H e  presen ted  sou ven irs  to  th e  tw o  pilots 
in th e  form  of gold  c ig a re tte  cases inscribed w ith  th eir  
n am es an d  th e  speeds w h ich  th e y  h a d  a tta in e d .

In his speech M r. S o p w ith  stressed th e  n eed  for th e  
B ritish  a irc ra ft  in d u s try  to  use its tech n ica l su p erio rity  in 
th e  e x p o rt  m a rk e t,  b u t  he p oin ted  o u t  th a t  th e  in d u stry  
m u st  n o t  be h a n d ica p p e d  b y  restriction s su ch  as those 
w h ich  e x isted  a t  present. In  A m e r ic a  in d u s try  w a s  g iv e n  
e v e r y  e n co u rag em en t to  m a k e  d irect  c o n ta c ts  an d  con ­
tracts . W a s  it, he asked , d e m a n d in g  to o  m u c h  for B ritish  
in d u s try  to  be g iv e n  s im ilar  facilities?

A Delightful Understatem ent
G rp. C a p t.  W ilso n  said  Mr. S o p w ith  h a d  m en tio n ed  s ix  

y ea rs  of d e ve lo p m e n t. H e  an d  G reen w o od  w ere o v e r  th e  
course a b o u t  11  seconds, an d  t h a t  ro u g h ly  represented th e  
re la t iv e  co n trib u tio n s  to  s u c c e s s ! H e  h op ed  to  be g iv e n  
th e  o p p o rtu n ity  to  h a v e  a n o th e r  go  if th e  record  w ere 
ch allen ged . H e  con clu d ed  b y  th a n k in g  th e  tw o  firms for 
h a v in g  en abled  h im  “  to  h a v e  a nice ride "  !

Mr. E r ic  G reen w o od  spoke of th e  p leasure he h ad  d erived  
from  w o rk in g  w ith  th e  G loster tech n ic ian s, an d  expressed  
confidence th a t  t h e y  w o u ld  a lw a y s  be re a d y  to  m eet a n y  
challenge.

A ir  M arshal Sir R a lp h  S o rley , w h o w as C o n tro ller  of

F a m o u s  n a m e s  on  
t h i s  m e n u  
card include 
those of the 
designers of 
aircraft and 
engines. The  
signatures of 
the two pilots 
a re  in  th e  
bottom right- 
hand corner

R esearch  an d  D e v e lo p m e n t  w hen the M eteors were being 
p rep ared , sp oke w it t i ly  of the p rep aratio n s  as a  gam e of 
ro u lette , w ith  th e  w h eel som etim es d oin g  16,000 r .p .m .,  
som etim es 20,000, som etim es 14,000.

S ir A r th u r  S id gre a ve s , m a n a g in g  d irecto r  o f  R o lls -R o y c e , 
recalled  t h a t  all th ree  speed records (land, sea an d  air) had  
been estab lished  w ith  R o lls -R o y c e  engines. T h e  firm n ow  
h a d  a tu rb in e  engine m ore p o w erfu l th a n  th e  D erw en t, 
b u t  so fa r  th ere w as no a ircra ft  to  t a k e  it. T h e  a irc ra ft  
designers w ou ld  h a v e  to “ g e t  th e ir  skates  o n ."

O ne of th e  g rea t  a d v a n ta g e s  of tu rb in e  u n its  w as their 
g rea t  s im p lic ity ,  w h ich  m a d e  rap id  d e v e lo p m e n t  possible. 
D esign ers were now , S ir  A r th u r  a d d e d  sm ilin gly , hard  a t  
w o rk  designing t h a t  s im p lic ity  o u t  of th e  u n i t s !

Mr. S o p w ith  read  te legra m s fro m  Sir F r a n k  S p riggs  an d  
S ir  R o y  D ob so n . T h e  fo rm er s a id :  “ V e r y  m u ch  regret 
enforced absen ce from  w h a t  I hope will be a n o th e r  record 
gath erin g. C o n g ra tu la tio n s  to  all c o n c e rn e d ."  Sir R o y  
D ob son  sen t th e  fo llo w in g  from  C a n a d a  : “  C o n g ratu latio n s  
to  designers, m a n u factu rers, an d  p ilots  of th e  record- 
breakers. W e  shall require all y o u r  assistance in  th is  
c o u n try .  D o b b ie ."

LIGHT AIRCRAFT
(Continued from page &47)

H ere, again , p erfo rm an ce  lost b y  deeper w indscreens is less 
th a n  it m ig h t  a p p e a r  to  be.

In  th e  y e a rs  im m e d ia te ly  before th e  w ar, a  n u m b er of 
sm all tw in -engin ed  a ircra ft  w^ere e x p e rim e n te d  w ith , b u t  
none of th em  eve r  reach ed  th e  p ro d u ction  stage. T h e  
sm all tw in  has m u ch  to  reco m m en d  it on se c u rity  con sid era­
tions, b u t  it  will n ot h a v e  th e  p erfo rm an ce  of a single- 
engined t y p e  of th e  sam e to ta l  pow er. I ts  size, first cost ' 
a n d  m a in ten a n ce  costs w ill  all be greater, an d  it  will not  
be  so e a sy  to  hand le . C o n se q u e n tly ,  it is n ever l ik e ly  to  
h a v e  a wide m arket.

T h e  in v e rte d  four-in-line has lon g been the s ta n d a rd  form 
fo r  th e  m ore p op u lar  B r it ish  l ig h t  engines. D u rin g  th e  
w a r  w e h a v e  been in tro d u ced  to  th e  flat fou r so p op u lar 
in A m e r ic a ,  an d  used w ith  success in the A u s te r  I V  an d V . 
H o w  th e  price  of th ese  engines w ill  com p are  w ith  th eir  
B r it ish  e q u iva le n ts  is y e t  to  be seen.

C om p arison  o f  ty p ic a l  engines of  b o th  ty p e s  show s th a t  
th e  f la t  four is b o th  lig h ter  an d  m ore co m p a c t ,  an d  it  fits 
well in to  th e  lines of a s ide-by-side tw o-seater . T h e  flat

four ca n  also h a v e  w et-su m p  lu b rication , w h ich  ‘e lim inates 
th e  c o m p lica tio n  of e x te rn a l  oil ta n k s  and p ip in g , an d  th e  
c a rb u re tto r  is p laced  b elow  th e  engine, m a k in g  possible 
th e  use of g ra v ity - fe e d  w ith o u t  p u m p s. Som e of these 
engines also h a v e  red u ctio n  gears, w h ic h  increase airscrew 
efficiency. T h e  A m e rica n  F ra n k lin  c o m p a n y  are  said to 
be p ro d u cin g  a tw o-speed  gear w h ich  will im p ro ve  the 
take-off.

A l l  these points  ad d  up to  a con sid erable  a d v a n ta g e  on 
the side of th e  f la t  four, an d  B ritish  con structors m a y  well 
feel justified  in a p p ly in g  th e ir  w id e experience to  d e v e lo p ­
ing an even  b e tte r  engine o f th is  ty p e .

T h e  new co n tro lla b le-p itch  airscrew s for low  p ow ers  a n ­
n oun ced  b y  de H a v il la n d s  w ill g ive  considerable  im p r o v e ­
m en ts in all-round a irc ra ft  p erform ance. T h e ir  s im p le  d e ­
sign arouses hopes o f  a price w ith in  the reach of th e  a v e ra g e  
p r iv a te  ow ner. A  ch e a p  v a r ia b le -p itc h  airscrew  prom ises 
m u ch  g re a te r  im p ro v e m e n t in take-o ff  th an  a g ear b o x  on 
th e  engine, as w ell as im p ro v e m e n t o v e r  th e  w hole of the 
speed range.
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A H D T O W  T H E  A V R O  L I \ ( I I L A

The W ar’s final developm ent in heavy bombers— The Avro Lincoln, carrying 
even bigger loads a t greater speeds for longer distances th an  the world-famous 
Lancaster. These essential factors of load, speed and range, plus ecomony 
and comfort, will be found in the Avro Air Liners of to-day and to-morrow, 
on the Air routes of the world.

M l  (IF THE SBPERPLANES BY

A.  V. R O E  & C O . L I M I T E D , M A N C H E S T E R  ( B R A N C H  O F  H A W K E R  S I D D E L E Y  A I R C R A F T  C Q.  L T D . )
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MO R E  th an  once in the p a st h a v e  rep resen tatives of 
F lig h t  v is ited  O ld  S aru m  an d  seen th e w o rk  done 
at its S ch o o l. I t  w a s then  ca lle d  th e S ch o o l o f A rm y  

C o-o p eratio n , an d  the w o rk  w h ich  it d id  w as v e r y  effi­
c ie n tly  p la n n ed  an d  carried  ou t. B u t  its scop e w as lim ited . 
T h e  nam e su ggested  th a t it  co v e re d  a ll form s an d  d escrip ­
tions o f A r m y -A ir  w o rk  ; b u t in a c tu a l fa c t  it  d e a lt o n ly  
w ith  ta c tic a l recon n aissan ce ex te n d in g  up  to  som e 50 m iles 
b eh in d  th e e n e m y ’s lines, an d  w ith  sp o ttin g  fo r  th e artil- 
lery.

W h en  A rm y  m anoeuvres w ere h eld , th e cu sto m  w a s fo r 
th e C o m m a n d  th en  k n o w n  as A ir  D e fe n ce  o f G re a t B rita in  
to len d  a few  sq u ad ro n s o f figh ters an d  d a y -b o m b ers  te m ­
p o ra rily  to  the A r m y  to su p p lem en t th e w o rk  o f the a rm y  
co-o p eration  squ ad ron s, w h ich , o f cou rse, jn o v e d  w ith  the 
A rm y  form atio n s an d  carried  ou t th eir re g u la r  w o rk . T h e  
A rm y  au th o rities  w ere  n a tu ra lly  v e r y  m u ch  co n cern ed  w ith  
the recon n aissan ce w o rk  o f th e A .C .  squ ad ron s, w hose 
p ilot-ob servers h ad  been  tra in ed  a t th e O ld  S a ru m  S ch o ol ; 
but th e y  d id  n ot a p p e a r  to  ta k e  v e r y  m u ch  in terest in 
the w o rk  o f the figh ters an d  b om b ers. In  fa ct, no a ttem p t 
w as m ad e in those d a y s  to  w o rk  ou t a d octrin e  o f A rm y - 
A ir  w o rk . E u ro p e  presen ted  th e cu riou s sp ectacle  th a t in 
G e rm a n y  an d  R u ssia  the A ir  F o rce s  w ere lo o k ed  upon 
a lm o st e n tire ly  a s  an arm  o f th e  n a tio n a l A rm y , w h ilst 
in d ep en d en t a ir  o ffen sive  w as n ot stu died  ; w h ereas in 
B rita in  a lm ost th e e x a c t  op p osite  p re v a ile d . T h e  A ir  
M in istry  a lw a y s  h a d  its e y e  on the p o ss ib ility  o f a  b om b er 
offen sive d irected  a ga in st th e w a r p ro d u ctio n  o f the en em y, 
b u t n o b o d y  to o k  th e tro u b le  to  w o rk  o u t a  d octrin e  for 
com b in ed  w ork  betw een  the A r m y  an d  th e A ir  F o rce .

A Tragic Campaign
T h e resu lt ot th is  n egligen ce  b eca m e a p p a re n t d u rin g  the 

1940 ca m p a ig n  in th e L o w  C ou n tries an d  F ra n c e . T h e  
ta ctica l recon n aissan ce squ ad ron s, then  eq u ip p ed  w ith  
L y sa n d e rs , n eeded, b u t did  n ot get, stron g fig h ter p ro te c­
tion aga in st the Me 109s. T h e  B a ttle  b o m b ers also  needed 
figh ter p ro tection , an d  d id  n ot g e t a n y th in g  lik e  en ou gh  
of it. T h e  cam p aign  w as a tra g e d y  in m a n y  respects, and

A  Halifax dropping 22 containers. Another dropped a jeep( 
a 6-pounder gun and four containers.

The jeep made a successful descent. Special shock-absorbers
protected the wheels.
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from  the point of v ie w  of in ter-Service  
co-operation it w as a fiasco. A t  D u n ­
kirk  the soldiers w ere v e r y  in d ign an t 
because th e y  did n ot see B ritish  
fighters o v e r  th eir  heads. A s  a m atter 
of fact, the fighters w ere d o in g  their 
jo b  m ag n ificen tly , a n d  it is n ot too 
m u ch  to s a y  th a t  b u t  fo r  th eir  efforts 
the losses of the A r m y  on the D u n k irk  
beaches w o u ld  h a v e  been fa r  h igh er 
than th e y  w ere. B u t  few  soldiers of 
a n y  ra n k  h a d  a n y  k n o w le d g e  of how  
the R . A . F .  did, an d  o u g h t to do, its 
w ork. T h a t  b y  itself w as all w rong.
E a c h  S erv ice  o u g h t to h a v e  a general 
w o rk in g  k n o w le d g e  of the pow ers and 
m ethods of the other tw o.

T h e  ch a n g e  cam e ju st  befo re  A la  
m ein, w hen the 1st T a c t ic a l  A ir  F o rce  
w as form ed. I t  is a  m atter of h istory 
t h a t  th ings w'ent w ell from  th en  on.
In B rita in  the 2nd T a c t ic a l  A ir  F o rc e  
w as form ed , and the A m e ric a n  A r m y  
form ed a T a c t ic a l  A ir  F o rc e  a t  the 
same t im e . A ir  M arshal Sir A rth u r  
C o n in g h a m  w as b ro u g h t  fro m  A fr ic a  
to  co m m an d  th e  2nd T a c t ic a l  A ir  
F o rce , brin gin g  w ith  h im  th e  e x p e r i­
ence w h ich  he h a d  gain ed  in w o rk in g  
w ith  th e  8th A r m y .  T h e  A r m y  of G en. E ise n h o w e r a t  O ld  S a ru m  w a s  tran sform ed  into the Sch o ol of A ir  
learn t h o w  to w ork  w ith  these T a c t ic a l  A ir  F o rces  b y  d oin g  S u p p o rt.  T h e  ch arter  of th e  n ew  school is :  (1) to teach  
it, a n d  as  the a d v a n c e  w en t on m ore w a s  learn t b y  experi-  a co m m o n  doctrine in a ir  su p p ort b y  h o ld in g  courses of 
ence. T h e  T a c t ic a l  A ir  F o rce s , too, learn t to ap p re c ia te  instruction fo r  all three S e r v ic e s f, (2) to  s tu d y  a ll m atters 
the p roblem s of the grou n d  troops, a n d  a doctrine w as affectin g  the a ir  su p p ort of arm ies ; (3) to m ain ta in  close 
b u ilt  u p  as a  result of experien ce. liaison w ith  its cou n terp arts  a t h om e an d  overseas, and

keep  th e m  up to d ate  w ith  cu rren t d evelop m en ts . T h e  term  
Using- Experience “  A ir  S u p p o rt  ”  in clu d es assistance b y  air (both R . A . F .  an d

R .N .)  to the assault, th e  lan d  battle , a irborne operations, 
W h e n  G e rm a n y  su bm itted  the T a c t ic a l  A ir  F o rc e s  w ere air-transported  operations, an d  s u p p ly  an d  m ain ten an ce  of 

d isban ded ; b u t  o b v io u s ly  it w o u ld  h a v e  been  extrem e the A r m y  b y  air.
fo lly  to  w aste  all th a t  exp erien ce. T h e re  m a y  still b e  other T h e  S ch o ol h a s  been organ ised  into tw o  W in gs, the 
w ars, an d  w e m u st n e v e r  start in the p arlou s  con d ition  in O ffen sive  S u p p o rt  W in g  an d  the T ra n sp o rt  S u p p o rt  W in g , 
w hich  w e fo u n d  ou rselves in 1940. M oreover, a  n ew  fea- T h e  C o m m a n d a n t of the S ch o ol is an  A ir  V ice-M arsh al (at 
ture of w a rfa re  h a d  gro w n  u p  in the course o f the struggles present A . V  M. L .  O. B ro w n , C . B . ,  C . B . E . ,  D .S .C . ,  
a g a in st  G e rm a n y  a n d  J a p a n , n a m e ly ,  s u p p ly  an d  tran sp ort A . F . C . ,  w h o  has served  w ith  the D esert  A ir  F o rc e  and has 
b y  air. A  school w as needed to crysta lise  the n e w ly  dis- c o m m a n d e d  N o. 84 G ro u p  of th e  2nd T a c t ic a l  A ir  F orce): 
covered  doctrines, to  s tu d y  th em , to e x p a n d  th em  w h ere  T h e  A ss is ta n t  C o m m a n d a n t  is an  A r m y  B rig a d ie r  (now 
possible, an d  to te a ch  th em  to officers o f all three Services. B rig d r. P .  H . W . H icks, C . B . E . ,  D .S .O . ,  M .C .,  w h o  com - 

So in D ecem b er, 1944, the Sch o ol of A r m y  C o-operation  m an d ed  th e  1st A ir la n d in g  B r ig a d e  a t  A rn h e m ). T h e
D e p u ty  A ssistan t C o m m a n d a n t is a- 
n a v a l  C o m m a n d e r  (now C m d r. O . N . 
B a i le y ,  w h o  has c o m m a n d e d  a n a v a l  
fighter squ ad ron  a n d  h as been  C h ief 
In stru ctor  a t  the N a v a l  A ir  F ig h t in g  
S chool). E a c h  of the tw o  W in g s  has a 
G ro u p  C a p ta in  as C h ie f  Instructor, 
w ith  officers from  the A r m y  and 
R . A . F .  to assist h im . T h e  O ffensive 
S u p p o rt  W in g  has also  tw o  L ie u t.  
C om m an d ers. R .N . ,  as instructors. 
T h e  three S ervices  are th u s w ell c o m ­
bined at the S chool. A t  present the 
R o y a l  N a v y  is not con cern ed  w ith  the 
O ffen sive  S u p p o rt  W i n g ; b u t  the 
C o m m a n d a n t is desirous to exp lo re  the 
possibilities of tran sp ort support from 
a ircra ft  carriers. O ffen sive  support 
from  carriers a lre a d y  has a w a r  h is ­
to ry , n o ta b ly  a t  the A n z io  lan d in g , as 
w ell as in v a rio u s  actions b y  the 
A m e rica n s  in the P a cific .  I t  is an 
o b v io u s  su b je ct  for the n ew  Sch o ol to 
study.

R e c e n t ly  som e visitors, a m o n g  
w h o m  rep rese n ta tives  of F lig h t  w ere 
n u m b ered , w ere  in v ite d  to  O ld  S aru m  
to  lo o k  o v e r  th e  Sch o ol an d  w itness 

A  Dakota has just “ snatched ”  the Hadrian glider off the ground a d isp la y  of s u p p ly  droppin g. There

A  wonderful demonstration was given by an R4B helicopter. The anti-torque vanes 
at the tail revolve so rapidly as to be practically invisible.
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M O RREX Rotary Industrial 
W ire  Brushes are made from 
a high grade steel specially 
treated to ensure a stiff and 
uniformly sharp abrasive sur­
face which wears evenly with­
out crystallising, bending or 
breaking.
There is a size and type for 
every job, and complete lists 
will be sent on application.
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THE S C H O O L  OF AIR SUPPORT

w as m u ch  of interest in th e  lectu re  room s an d  lib ra ry ,  
e sp ecia lly  som e m odel p a n o ra m a s  le t  in to  th e  w alls , w ith  
m irrors a b o v e  them , fro m  w h ich  one could  co m p a re  th e  
d ifferent aspects of a s tre tch  of c o u n try  as seen fro m  th e  
grou n d  and from  th e  p i lo t ’s seat in an  a ircraft .  I t  w as 
astonishing how som e road tra ck s  w h ich  w ere h a rd ly  d is­
cernib le from  the grou n d  sh o w ed  up  in the m irrors w h ich  
g a v e  the p i lo t ’s v ie w . O n the o th er h a n d , one field gun  w as 
easily  visib le  from  the grou n d , b u t  co u ld  h a rd ly  be spotted 
from  the air, even  w h en  one k n ew  w h ere  to  lo o k  for it. 
There w ere m odel operations room s in w h ich  students, p a r ­
ticu la rly  A r m y  officers w h o  h a d  not h ad  m u ch  to do w ith  
air support, w ere  m ad e to  w o r k  ou t schem es as if th e y  
were A ir  Officers th em selves. F re n c h  officers h a v e  a ttend ed  
the school, an d  w ill start a  s im ilar one in F ra n c e .

Technical Unhitch
P resen tly  w e w en t on to the airfield, an d  three D a k o ta s  

in V  form ation  a t  600 feet d ro p p ed  ten  p an n iers  each, 
filled with, one presum ed, b a d ly  needed supplies. T h e n  
three H a lifa x e s  in line astern, a t  15-second in tervals , dropped 
22 containers each . T h e  w e ig h t  o f  a  con ta in er a n d  its 
good s should not e x ceed  250 lb. T h is  m eth od , used w h en  
a ir  superiority  is uncertain , w as em p lo y ed  a fte r  the cross­
ing o f the R h in e. N e x t  cam e a real sensation. O n e H a li fa x  
d ro p p ed  a jeep, a s ix-p o u n d er gu n , an d  fo u r  con tain ers 
from  1,000 feet. T h e  jeep cam e d o w n  acco rd in g  to  p lan , 
su p p orted  b y  fou r p a r a c h u t e s ; an d  the con tain ers also 
b e h a v e d  them selves. B u t  the gu n , fo r  som e reason not 
disclosed, decided to descend w ith o u t a p a ra ch u te . I t  w as

rather ben t b y  co n ta ct  w ith  the grou n d , an d  w ill  not ba 
of m u ch  fu rth er use. F o rtu n a te ly  there is n ow  no urgent 
n eed to fire l iv e  rounds at a n y b o d y  in E u ro p e .

A  W a c o  H a d r ia n  g lid er w as tow ed  o v e r  the grou n d  a n d  
released. I t  ca m e d ow n  in go o d  style , la n d in g  qu ite  as 
n ear to the spectators as w as co m fo rta b le . I t  w a s  fo l­
low ed  b y  a S ik o rs k y  R 4 B  h elicopter. W h e n  th a t  w eird- 
lo o k in g  con trap tion  to o k  *ofi a g a in  th e  p ilo t  g a v e  a  rea lly  
w o n d erfu l d isp la y .  R is in g  s lo w ly  fro m  the grou n d , he 
flew  b a c k w a rd s , an d  then  s id e w a ys  in each  d irection, o n ly  
a few  feet off the grou n d . H e  p iv o te d  the m ach in e  roun d 
a n d  roun d on its ow n  a x i s ; a n d  fin a lly  ca m e low  a n d  
h overed  w hile  his m ech a n ic  w a lk e d  up, opened the door 
of the c o c k p it ,  an d  clim b ed  in w ith o u t d ifficulty.

Pull-off
T h e  d isp la y  ended w ith  th e  “  sn atch in g  ”  of the H a d ria n  

glider. Its N y lo n  tow -rop e w a s  raised o v e r  a te m p o ra ry  
su p p ort lo o k in g  som eth in g like  the h orizontal b a r  in a  
g y m n a siu m . T h e  D a k o ta  low ered  a  rod w ith  a  h o o k  at  
its end, and sw oop ed  d ow n . T h e  h o o k  en gaged  the N y lo n  
rope an d  the tu g  c lim b ed , d ra g g in g  the g lid er beh in d  it. 
In  a v e r y  short tim e the H a d ria n  w a s  airborne, an d  the 
p a ir  flew  a w a y .  T h e  je rk  w a s  absorbed  b y  the fle x ib ility  
o f the N y lo n  an d  b y  the D a k o ta  p a y in g  out its h o o k  until 
a ll w a s  ta u t .  T h e  lo u d sp ea k er  assured e v e ry o n e  th a t  a m an  
in the glider, if  he h a p p en ed  to be d rin k in g  a glass of beer, 
w o u ld  not spill it w h en  the g lid er w as “  s n a tc h e d ."  I t  is not 
a lw a y s  possible to  rescue gliders a fter th e y  h a v e  m ad e a 
la n d in g  in w a r  ; b u t  if  the g lid e r  is u n d a m a g e d  this “  sn a tch ­
in g  ’ ’ can  b e  carried  out w ith o u t the tu g  h a v in g  to la n d —  
an  o b v io u s  a d v a n ta g e  w h en  the e n e m y  m a y  b e  round a b o u t  
an d  w h e n  the g lid er  is on a  c learin g  in the ju n g le  w h ich  
cou ld  n ot be h on oured  w ith  the title  of airfield.

For Valour
— in the Face of Close*range A. A. Fire : R.A.F. and Naval Air Arm  ID .C .8

T W O remarkable feats of valour having certain points 
of similarity though performed in very different cir­
cumstances have resulted in posthumous awards of the 

Victoria Cross to an R .A .F .  D akota  pilot and to a N aval Air 
Arm pilot.

The D akota pilot was Fit. Lt. D avid  Samuel A n thon y Lord, 
D .F .C .,  of No. 271 Sqn. On the afternoon of September 19th, 
1944, at the height of the desperate Arnhem fighting, our A ir­
borne troops had been surrounded and were being pressed 
into a small area heavily defended by A .A . guns. F it.  L t. 
Lord's aircraft was one of a number detailed to drop supplies 
to the force. A t  the briefing crews were warned that the flak 
over the area would be intense ; nevertheless, they must fly 
at 900ft. to ensure accuracy in dropping.

Approaching the area at 1,500ft., the D akota  was twice 
hit in the starboard wing, and the engine on th at side set 
on fire. F it.  Lt. Lord (says the official citation) would have 
been justified in leaving the main stream of supply aircraft 
and continuing at the same height or even abandoning his 
aircraft. B u t on learning that his crew were uninjured and 
th at the dropping zone would be reached in three minutes 
he said he would com pletediis mission, as the troops were in 
dire need of supplies.

B y  now the starboard engine was burning furiously. 
F it. L t .  Lord came down to 900ft., where he was singled out 
for the concentrated fire of all the anti-aircraft guns. On 
reaching the dropping zone he kept the aircraft on a straight 
and level course while supplies.were dropped. A t the end of 
the run he was told that tw o containers remained.

Although he must have known that the collapse of the 
starboard w ing could not be long delayed, Fit. Lt. Lord 
circled, rejoined the stream of aircraft and made a second run 
to drop the remaining supplies. These manoeuvres took eight 
minutes in all, the aircraft being continuously under heavy fire.

His task completed, F it. Lt. Lord ordered his crew to 
abandon the Dakota, m aking no attem pt himself to leave the 
aircraft, which was down to 500ft. A few seconds later 
the starboard wing collapscd and the aircraft fell in flames. 
There was only one survivor, who was flung out while assisting 
other members of the crew to put on their parachutes.

The citation concludes: “ B y  continuing his mission in a

damaged and burning aircraft, descending to drop the supplies 
accurately, returning to the dropping zone a second time and, 
finally, remaining at the controls to give his crew a chance 
of escape, F it. L t. Lord displayed supreme valour and self- 
sacrifice."

This is the twenty-second R .A .F .  V .C .,  or twenty-seventh if 
the Dom inion A ir  Forces are included. I t  is the first to be 
awarded to a member of Transport Command.

The N aval Air Arm pilot was Tem porary L t. Robert 
H am pton Gray, R .C .N .V .R .  The citation records th at His 
M ajesty the K in g  has approved the award for “  great valour 
in leading an attack  on a Japanese destroyer in O nagawa W an 
on A ugust 9th, 1945. In the face of fire from shore batteries 
and a h eavy  concentration of fire from some five warships, 
Lt. G ray pressed home his attack, flying very  low in order to 
ensure success, and, although he wras hit and his aircraft wras 
in flames, he obtained at least one direct hit, sinking the 
d estroyer/  Lt. G ray has consistently shown a brilliant fighting 
spirit and most inspiring leadership.”

This is the second Victoria Cross to be awarded to a member 
of the N aval 'Air Arm. The first was that of L t. Cdr. E. 
Esmonde, won in the Channel action against the Scharnhorst, 
Gneisenau, and Prinz Eugen.

JETTISONING BY INTENT
IT  appears th at the M artin-Baker hood incident— mentioned 

in our continuation report of the Farnborough display in 
last w eek’s issue— was by  no means as simple as it appeared. 
Mr. Greensted did not " l o s e ”  the hood of the fighter during 
his demonstration— he discarded it intentionally after the cock ­
pit had suddenly filled with smoke towards the end of his show. 
The engine had rebelled in its own w ay under the influence oi 
25 lb. of boost and had suffered a damaged piston. It  is not 
always that a jettisoned hood departs from an aircraft as 
quickly and concisely as it did in this case, and the incident 
might have had its demonstration value in less urgent circum ­
stances.

The contra-rotating airscrew of the M artin-Baker fighter, 
incidentally, was a D .H .
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Refuelling in Flight
Further Examination of the Possibilities of Sir Alan Cohham’s System 

in Application to Trans-Atlantic Airlines
By C . H. LATIM ER-NEEDHAM ,  

M.Sc. (Eng.), B.Sc. (Eng.), F.R.Ae.S., F.Z.S.
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W H E N  con sid erin g  th e  possib ilities of a n y  p ro ject  
in w h ich  f l ig h t  refu ellin g  is to  form  p a rt  o f th e  
schem e, it  is first n ecessary  to  m a k e  an in v e s t ig a ­

tion of the route  in order to  determ in e th e  b est  op eration al 
a rran g em en t, ta k in g  into a c c o u n t  such fa cto rs  as u n ­
refuelled range an d  p a y - lo a d  c a p a c it y  of th e  airliner, a v a i l ­
ab le  airfields fo r  airliner an d  ta n k e r, w e a th e r  con dition s, 
w ind, a lte r n a tiv e  airfields and o th e r  con sideration s.

F o r  in stan ce, a tra n s -A tla n t ic  airliner 
has to be designed  to c a rry  sufficient fuel 
to o v e rco m e  a 50 m .p .h .  .h ea d w in d  w hen 
flying w estw a rd , w h ich  m ean s a lm o st in ­
e v i ta b ly  t h a t  it m u st  be em p lo y ed  
u n e co n o m ica lly  on th e  return  trip . T h is  
h a n d icap  d isappears, or a t  lea st  is 
g r e a t ly  reduced, b y  th e  in tro d u c ­
tion o f refuelling in flight, since th e  
n u m b er o f re fu ellin gs  is a d ju ste d  to 
suit th e  w in d  con dition s.

A g a in , an  airfield  such  as G oose 
m a y  be considered  u n su itab le  for th e  reg u ­
lar op eration  o f passenger a ircra ft ,  o w in g  
to  th e  h igh  in cid en ce o f fo g g y  con d ition s 
th a t  ob ta in  o v e r  th e  N e w fo u n d la n d  coast.
B u t  a ta n k e r  service  based  upon G oose is 
a v e r y  d ifferent prop osition , becau se  the 
ta n k e r  p ilo t  w o u ld  g e t  to  k n o w  his ow n  
airfield as fa m ilia r ly  as a sea-liner p ilo t 
k n o w s his r i v e r ; m o reover, under e x c e p ­
t io n a lly  a d verse  con d itio n s  he m a y  f ly  to  
an a lte r n a tiv e  base a fte r  th e  refu ellin g  
op eration  (carried o u t  a b o v e  or a w a y  from  
th e  fog  ban k) w ith o u t  cau sin g  a n y  d e la y  to  
th e  airliner service. A n y  risk  th ere  m a y  
be is fa ced  b y  a crew  of, sa y ,  th ree  or 
fou r in th e  case of a ta n k e r  (landing light) 
as co m p a re d  w ith  th e  gre a te r  
risks to  w h ich  f ifty ,  one h u n ­
dred, or m ore o c c u p a n ts  o f the 
airliner are su b jected .

C on sid er n o w  th e  N o rth  
A t la n t ic  rou te  from  L o n d o n  to  
N ew  Y o r k :  e ig h t  possible 
arran g em en ts  are g iv e n  in T a b le  I on the opposite p age. 
W in d  has not been  ta k e n  into acco u n t. T h e  v a rio u s  a rra n g e ­
m en ts  are i l lu stra ted  in F ig .  1. I t  m a y  be m en tio n ed  th a t  
w here a ta n k e r  sta tio n  (island or m a in la n d  airfield) lies 
d ire c t ly  on th e  rou te, th e  re fu ellin g  p o in t  w ill be bey o n d  
the station  if it  is s itu a te d  less th a n  h a lfw a y  from  th e  s ta r t ­
ing base to  th e  term in u s (or n e x t  re fu ellin g  p oin t), b u t  will 
be over  th e  sta tio n  if th e  d istan ce  is g re a te r  th a n  h a lf  th e  
to ta l  ju s t  defined. T h e  o v e rru lin g  con d ition  is t h a t  it  shall 
a lw a y s  be possible for th e  airliner to  retu rn  to  its own 
base, the t a n k e r ’s base, or an a lte r­
n a t iv e  airfield, in th e  e v e n t  of th e  re- ---------------------------
fuelling op eration  being ab o rtive .
W h e n  th e  ta n k e r  station  lies to  one 
side of a route, th e  o p tim u m  refuelling 
p oin t m a y  be offset from  the station  
(see R o u te  3), so t h a t  the a ir liner 's  
route is caused  to  d e v ia te  as l itt le  as 
possible from  th e  g reat circle route.

T h e  route an alysis  (T ab le  I) show s 
th a t ,  neglectin g  w ind, non-stop flight 
is possible betw een  L o n d o n  and  N e w  
Y o r k ,  w ith  a ircra ft  h a v in g  a range as

TANKER

CONTACT LINE

PAWL GRAPNEL

The making of contact 
between tanker and 
“ r e c e i v e r ”  s h o w n  

diagrammatically.

IN “ Flight ”  of August 23rd, 1945, 
there appeared an illustrated description 
of Sir Alan Cobham’s system of refuelling 
in the air. In the issue of October 4th 
Mr. C. H. Latimer-Needham (who is chief 
engineer of Flight Refuelling Ltd.) exam­
ined various aspects of the fuel problem 
in trans-ocean airline flying, and in this 
article he discusses the practical applica­
tion of the system to the Atlantic routes.

sm all as 1,350 s ta tu te  m iles, b y  m eans of three flight 
refuellings (R o u te  8), or a  range of 1,560 m iles w ith  tw o  
refuellings (R o u te  7). T h e  la tter  is considered to  be a  
p ra ctica l  proposition , for it m u st be rem em bered  th at,  
oth er factors  being equal, th e  low er the fuel load (range 
required) th e  greater  the p a y lo a d .

R o u tes  2 and 5 call for long range to geth er w ith  long 
route d istances, an d  can therefore be discounted. R o u te  6

show s no im p ro vem en t over 
3, despite  an a d d itio n a l re­
fuelling, an d  can also be 
ignored.

R o u tes  3 and 4 offer suit­
able so u th erly  routes if an 
a lte rn a tiv e  to  th e  great-circle  
route is desired for the w inter 
m o n t h s : the  required ranges 
differ little  from  th a t  of the 
n orth erly  route, but the tota l 
route d istan ce  of 4 is high. 

T h is  brief an alysis  is in tended  to  illus­
trate  th e  m ost prom ising a ltern a tiv e  routes, 
b u t  som e com prom ise w ould  p ro b a b ly  be 
m ade in th e  final selection.

T h e  reduction s in range required, 
bro u gh t a b o u t  b y  flight refuelling, v a r y  
from  20 per cent, in th e  case o f tw o  in ter­
m ediate  landings (Azores and  B erm u d a) 
to  33 per cent, in th e  case o f one in term e­
diate  (Azores), an d  to  51 per cent, for the 
non-stop flight. F or an a ircra ft  o f the 
size of th e  T u d o r,  these reductions of fuel 
load c o n v e rt  to  betw een  3,000 lb. and 
12,000 lb. of p a y lo a d .

T h e  cost of operation  o f  aerial tankers 
is d ep en d en t upon the size and ty p e  o f 
ta n k er  a ircraft,  w hilst the cost of running 
a service  m u st depend on th e  distance to 
the p o in t of ren dezvous, the  freq u en cy  of 

service and th e  q u a n t ity  of cargo fuel to be 
delivered.

F lig h t  R efu ellin g , L t d . ,  h a v e  m ad e v e r y  care­
ful cost estim ates  for a ta n k e r  organisation 

op eratin g  a ircra ft  of th e  L a n ca ster ,  H a li fa x  or Stirling 
ty p e  on th e  A t la n t ic  routes. T h ese  estim ates ta k e  into 
acco u n t all possible item s of expense, in cludin g cost of 
a ircraft ,  m ain ten an ce, spares, insurance, crew s, establish­
m en t costs and  others too  num erous to d etail here.

T h e  cost  per operation, for a on ce-daily  service, varies 
acco rd in g  to  the ta n k e r ’ s f ligh t d istance, an d  is g iven  below 
for th e  th ree  refuellings called  for on th e  L o n d o n -N ew  
Y o r k  non-stop route.

T h e  to ta l  cost for the three operation s called  for  011 the
out-an d-return  tr ip  is therefore seen to

-------------- ------------be £750, or an a ve ra g e  of /250 per
operation.

L e t  us first see w h a t  can be done 
w ith  an a ircra ft  th e  size of th e  T u d o r  
I I ,  of gross w e ig h t  76,000 lb. E v e n

PROJECTILE

Rendezvous Cost of Operation

560 miles W . of Rineanna
Over Gander
220 miles E. of Gander

£400
£150
£200
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Fig. 1. Refuelling points 
along various possible routes 
between London and New 

York.

Table I.— Main Features of London-New York A ir Routes

Route
N o.

Itinerary Refuelling Points No. 0 / 
Refuellings

Mean
Route

Distance,
S ta tu te
Miles

Range
Required,
S ta tu te
Miles

Rem ark  >

O u t In

1 Great-Circle Off Rineanna, Off Gander ( 2  O u t ) 3,450 1,685 Suitable northern
route over Gander I '  In j route

2 Azores Off Azores O ver Azores 1 each way 4,184 1,930 Long range re­
quired

3 Azores Off London, Off New York, 2 „  ., 3,585 1,730 Suitable southerly
off Azores off Azores route

4 Azores O ver Azores, Off New  York, 2 „ 4,045 1,6S0 Suitable southerly
off Azores over Azores route

5 Azores, Off Azores, Off Bermuda, 2 „ 3,930 2,460 Range too great
Bermuda off Bermuda over Azores •

6 Azores, Off London, off Off New York, ( 3  O u t) 3,695 1,720 No improvement
Bermuda Azores, off off Azores \ 7  In j on (3), but ad­

Bermuda ditional refuel­
ling

7 Azores, Off Azores, Off St. Johns, 2 each way 3,838 1,560 Suitable for short-
St. Johns off St. Johns off Azores range aircraft

8 Azores, Off London, off Off New York, 3 „  .. 3,918 1,350 Suitable for short-
St. Johns Azores, off off St. Johns, range aircraft

St. Johns off Azores

W e  h a v e  considered, for  
con ven ien ce, the L o n d o n - 
G a n d e r  stage on ly , bu t b y  
m eans of flight refuelling it 
is seen to be possible  to c o n ­
v e y  an  ad d ition al load of p a s ­
sengers an d  fre igh t as far as 
G an d er, an d  th e y  can  then be 
transported  o v e r  the fu rth er 
stage to N e w  Y o r k .  W ith  
an un refuelled  service, h a v ­
ing a restricted p a y lo a d , it is 
v e r y  u n lik e ly  th a t  ad d ition al 
p a y lo a d  co u ld  be p ick ed  up 
at G an d er, an d  therefore the 
airliner is fo rced  to continue 
to run u n eco n o m ica lly  all the 
w a y  to N e w  Y o r k .  In  other 
w ords, the cost figure of ^15 
per a d d ition al passenger 
co u ld  be assum ed to c o v e r  
the w h o le  d istance from  L o n ­
don to  N e w  Y o r k .

B e fo re  co n clu d in g  this sec­
tion, m ention should  be m ade 
o f a fu rth er im p ro vem en t 
w h ich  becom es possible  w ith  
a  flight-refuelled  service. It 
has been  show n  th a t  the fuel 
a b o a rd  the airliner a t  take-off 
an d  a fter refu ellin g  should  be 
eq u al in order to obtain  the 
m a x im u m  payload., an d  it is 
this fa cto r  w h ich  determ ines 
the refuellin g point. On the 
w estw ard  flight the refuelling 
operation  is a rran g ed  580 
m iles w est of Rineanna,. but 
if, instead, refu ellin g  takes 
p lace  o v e r  the ta n k e r ’s a ir­
field, the a irliner w ill be g iven  
an o v erlo a d  a t  th a t  point (not

w ith  no p a y lo a d , such a m ach in e  is in cap ab le  of fly in g  
non-stop fro m  L on d on  to N e w  Y o rk ,  b u t  for th e  e x p e n d i­
ture of £750,  as detailed  a b o v e , th e  full co m p le m e n t of 20 
sleeping passengers a t  175 lb. each, plus personal lu ggage  
a t  100 lb. per passenger, can  be carried , to g e th e r  w ith  full 
fre ig h t  load  of 5,300 lb . ,  g iv in g  a t o ta l  p a y lo a d  of 
10,800 lb.

Atlantic Comparison
In order to ob ta in  an idea of the re la t iv e  m erits  of an 

unrefuelled an d  a fligh t-refu elled  service, th e  stage  from  
L o n d o n  to G an d er m a y  be e xa m in ed . T h e  w eigh t 
schedules are g iven  in T a b le  II .

In  th is  case the refuelling p o in t is 580 s ta tu te  m iles w est 
of R in e a n n a  w h en  w estb ou n d  and 596 m iles east of G a n d e r  
on th e  retu rn  flight.

T h e  first p o in t t h a t  becom es a p p a re n t  is th e  large  p a y ­
load d iscrep a n cy  betw een  th e  tw o  unrefuelled  trips an d  th e  
c o m p a ra tiv e  u n ifo rm ity  of p a y lo a d  w h e n  f lig h t refuelled. 
T h e  p a y lo a d  increases are 153 per ce n t, a n d  39 per cen t, 
resp ective ly  ; on th e  e a stb o u n d  trip  the benefits  are n ot so 
great, an d  since unrefuelled  th e  p a y lo a d  is n o t  m u ch  less 
th an  on th e  refuelled, w e stb o u n d  fligh t, th e  retu rn  refu el­
ling cou ld  be dispensed w ith . H o w e v e r ,  for  th e  sake of 
com parison we w ill reta in  both  refuellings. T h e  costs of 
the refuelling operation s are ^400 a n d  ^450 re sp e c tiv e ly ,  for 
w h ich  the p a y lo a d  in crem en ts are seen to  be 6,607 lb . and 
3,597 lb. T h is  w orks  o u t  a t  £15 an d  £31 per ad d it io n a l 
passenger (246 lb.) for th e  jo u rn e y , or 1 .3 1  pen ce an d  
2.72 pence per passenger m ile.

Table II.—W eight Schedule

London to Gander
5tem (lb.) Refuelled Unrefuelled

Fuel 14,114 20,721
Oil ........................... 1,260 1,260
Day passengers at 246 lb. (34) 8,364 (16) 4,936
Food at 20 lb. each 680 320
Freight 1,872 53

Total disposable ... 26,290 lb. 26,290 lb.
Total payload 10,916 lb. 4.309 lb.

Gander to London
Fuel 12,114 15,711
Oil ........................... 1,260 1,260
Day Passengers (34) 8,364 8,364
Food 680 680
Freight ........................... 3,872 275

Total disposable ... 26,290 lb. 26,290 lb.
Total payload 12,916 lb. 9,319 lb.

Tanker
operation

Tanker fuel Cargo fuel
Total fuel 

load

Galls. lb. Galls. lb. !b.

Rineanna ... 
Gander (westward) 
Gander (eastward)

1,320
410
511

9,580
2,970
3,706

2,680
2,334
2,925

19,430
16,920
21,206

29,010
19,890
24,912
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Fig. 2. Cabin layout of the F.R.10, with accommodation for 20 sleeping 
or 40 day passengers. Four R -R. RM .14 sm engines. Gross weight

70,000 lb.

REFUELL ING IN FLIGHT

at take-ofl)  a m o u n tin g  to  a p p ro x im a te ly  615 
gallons, or 4,460 lb. T h is  is an  o v e rlo a d  of 5.9 
per cen t, o n ly ,  a n d  ca n n o t be con sidered  un­
reasonable. T h e  ta n k e r  jo u rn e y  is red u ced  b y  
a p p ro x im a te ly  1,000 statute  m iles, an d  the cost 
oJ the operation drops im m e d ia te ly  from  ^400 
to ^130, or the a b s u rd ly  sm all figure of ^4.6 
per ad d ition al passenger, a n d  0.4 pen ce  p er 
p assen ger m ile !

T h e  p ictu re  is n ot y e t  com p lete . F o r  our 
e x a m p le  w e to o k  an  a ir liner o f 76,000 lb . gross 
w eigh t, in w h ich  case  the c a rg o  fuel carried  b y  
the tanker foi the L o n d o n -N e w  Y o r k  route 
am o u n ts  to ro u g h ly  1,000 gallon s, or  7,250 lb.
N o w , as will b e  show n in a la ter  section, the 
L a n ca ste r  or L in c o ln , used as an  aeria l tan ker, 
is c a p a b le  o f c a rr y in g  2,000, or even  3,000, g a l ­
lons of fuel for the requ ired  distance, w h ich  
m eans th a t  these ta n k e r  a irc ra ft  co u ld  be o p e r­
ated  w ith  airliners o f tw ice  or three tim es the 
size of the T u d o r  II ,  an d  since the cost of 
op eratin g  the tan kers  rem ains su b sta n tia lly  u n ­
ch a n g e d , th e  cost of c o n v e y in g  the a d d ition al p a y lo a d , 
a lre a d y  a b s u rd ly  lo w , m a y  b e  d iv id ed  b y  tw o  or three w ith  
the a d v e n t  o f larger  airliners.

Handicap
U ntil n ow  all a irc ra ft  f itted  for fligh t refu ellin g  h a v e  

been a d a p te d  for th e  purpose. T h is  has n o t  o n ly  m ad e 
in sta lla tion  difficult (for in stan ce, in th e  L a n c a s te r  in sta lla ­
tion  all fuel tan ks, hose un it, con tro ls  a n d  o p e ra to r ’ s ca b in  
had to  be c ra m p e d  in to  the b o m b  b a y  a n d  to  be re m o v a b le  
in a m a tter  of h o u r s ! ) ,  b u t  has p reclu d ed  th e  realisation  of 
a n y th in g  like th e  full p o te n tia l  a d v a n ta g e s .

F l ig h t  R efu e llin g , L t d . ,  h as  p rep ared  designs for a irc ra ft  
o f v a r io u s  passenger ca p a cities  w h ich  w ou ld  be su itab le  for

Brie? Performances.
Maximum speed, m.p.h. .. 322 310
Cruising speed, m.p.h. ... 235 257
Landing speed m.p.h ... 81 83
Maximum range, miles ... 2 400 2,400
Take off to 50 yds. ... 1000 1,110
Power loading, lb./b.h.p. 10.5 11.7

use on a flight-refuelled  service  o v e r  the L o n d o n -N e w  Y o r k  
great-circle  route, or v ia  th e  A zores, a n d  also for th e  diffi­
c u lt  stage  V a n c o u v e r -H o n o lu lu  on th e  route  fro m  E n g la n d  
to  N e w  Z e a la n d  a n d  A u stra lia .  T h ese  three ty p e s  h a v e  
a cco m m o d a tio n  for 20, 50 an d 100 sleep ing passengers 
r e s p e c t iv e ly : th e  first is based la rg e ly  on th e  B ra b a z o n  
I I I  A  specification, n ow  can celled  ; th e  second is designed 
to  m e e t th e  req u irem en ts  of th e  B ra b a z o n  I specification ; 
w h ilst  th e  th ird  represents w h a t  is considered to  be an 
airliner su ita b le  for the tra n sp o rt  o f  100 passengers (sleep­
ing) o v e r  lon g d istances. A ll  these ty p e s  a llow  for tw o  
refuellings on the n on-stop  fligh t from  L o n d o n  to  N ew  Y o r k  
a n d  one refuellin g on th e  retu rn.

T h e  th ree airliners are il lu stra ted  in F ig s . 2 to 4 an d
th e  m ain  featu res  are t a b u ­
la te d  in T a b le  I I I .

T h e  w in g  lo a d in g  has been 
m a d e  a p p r o x im a te ly  50 lb. / 
sq. ft . in each  case, since this 
figure is rep rese n ta tive  of 
c u rre n t  B r it ish  airliners and 
str ic t  com p arison  is therefore 
possible. In  o th e r  w ords, th e  
possible  a d v a n ta g e s  of h igh er 
w in g  load in gs n ow  bein g  
a d o p te d  in th e  U .S . A .  h a v e  
n o t  been e x p lo ite d , a lth o u g h  
it  is a t  once realised th a t  re ­
fu e llin g  in f l ig h t  offers tlie  
a d d itio n a l an d  con sid erab le  
benefit  o f assisting th e  h e a v i ly  
lad en  a irc ra ft  a t  th e  initial 
p eriod  of ta k e -o ff  an d  c lim b  
(see p. 372 of p re v io u s  article  
in F lig h t , O c to b e r  4th).

T h e  p a y lo a d s  of T a b le  I I I  
h a v e  been p lo tte d  a gain st  
gross w e ig h t  in F ig .  5, and 011 
th e  sam e d ia g ra m  is show n 
th e  c u rv e  g iv in g  th e  p a y lo a d  
of cu rre n t ty p e s ,  designed to 
f ly  th e  A t la n t ic  u n refu elled  ; 
th e  design show s a t  once th e  
trem en d o u s im p ro v e m e n t  
t h a t  c a n  be effected  b y  m eans 
o f f ligh t refuellin g.

P a y lo a d s ,  as p ercen tages of 
th e  gross w e ig h t,  h a ve  also 
been a d d e d  to  F ig . 5, and 
th ese  c u rv e s  are p erh ap s m ore 
e n ligh ten in g  th a n  the p ay-

Table III.— Main Particulars of Flight-Refuelled Passenger Airliners

Type No F.R.10 F.R.II F.R.12

Engines ........................... 4 R..R. Merlin, 14 sm

Passenger capacity—
Sleeping ... ... 20
Seated ... ... ... 40

Component Weights, etc.
Gross weight, lb. 70,000
Passenger load, lb. 3,500
Freight load, normal, lb 4,100
Total payload, lb. 7,600 (10.85 

per cent.)

Structure weight, lb. 21,430 (30.64 
per cent.)

Power plant weight, !b.... 13,400 (19.15 
per cent.)

Disposable weight, !b. ... 25,849 (36.93 
per cent.)

Fusl capacity, gallon 2,000

Main Dimensions.
Span, ft. ... ... ... 120
Length, ft. 99
/Ving area, sq. ft. 1,450
Aspect rates 10.0
Wing loading., ib./sq. 1... . 48.25

6 R.R. 14 SM 6 Bristol Centaurus 57

50 100
100 134

117,000 185,200
8,750 17,000
8,550 14,200

17,300 14.96
per cent.)

31,200 (16.84) 
per cent.)

■4,800 (29.86 63,285 (34.17

22,650
per cent.) 
(19.44 30,760

per cent.) 
(16.62

42,860
per cent.) 
(36.8 68,575

per cent.) 
(37.03

2,850
per cent.)

4,600
per cent.)

150 195
129 146

2,340 3,800
9.62 10.0

50.0 49.0

300
242
82

2,320 at 242 m.p.h. 
1,438 

12.25
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load  cu rv e s , for it  is seen t h a t  w h ereas  th e  un refuelled  
p a y lo a d  rem ain s c o n sta n t  a t  a b o u t  5 p er ce n t,  th e  flight- 
refu elled  p ercen tage  figure increases ra p id ly  w ith  gross 
w e ig h t  an d  ten ds to  stabilise  a t  a b o u t  18 per cent, for th e  
b ig g e r  size o f a ircra ft .  T h e re fo re  n o t  o n ly  does f ligh t 
refu ellin g  m u lt ip ly  th e  p a y lo a d  b y  3 or 4, b u t  w e h a v e  
a lre a d y  seen from  th e  p rev io u s  p a ra g ra p h  t h a t  th e  cost 
o f  a fligh t-refu elled  serv ice  sh ow s a  ra p id  fa l l  as th e  
q u a n t i ty  o f cargo  fuel, i .e .,  th e  size of th e  airliner, increases. 
T h u s  the economy brought about  by this means is doubly  
enhanced as we go to larger typ es  of aircraft. In  fa c t ,  the  
additional cost of refuelling in flight becomes a negligible 
part of the operational costs of an * airline service w h en  
v ie w e d  in a prop er p ersp ectiv e .

Passengers Plus
I t  is possible to  c o n v e r t  th e  p a y lo a d  to  th e  a p p ro x im a te  

n u m b e r o f passengers carried , an d  to  use th is  as th e  scale 
in stead  of p ou n d s w e ig h t .  T h e  w e ig h t  of passengers, p lus 
b a g g a g e , p lus a d d itio n a l fre igh t, p lus food, va rie s  to  som e 
e x te n t  in d ifferent a ircra ft ,  b u t  a figure of 325 lb . per p a s ­
senger is a  fa ir  a vera g e . T h is  figure has been  used for c o n ­
stru ctin g  th e  scale of passengers carried  as an a lte r n a tiv e  
to  th e  p a y lo a d  w e ig h t  scale  show n in F ig .  5.

A v r o  L a n ca ste rs  h a v e  a lre a d y  been fitted  o u t  as aeria l

H  T  559

G R O SS  W E IC H T  - LB.

Fig. 5. Passenger payloads carried by flight-refuelled and
non-refuelled airliners

ta n k e rs  (see Flight  o f A u g u s t  30th, 1945). T h e  
p u rp ose  for w h ich  t h e y  w ere required  ca lled  for 
a ca rg o  ta n k  c a p a c ity  of 1,200 gallons, a n d  th is  
is carried  in tw o  ta n k s  housed in th e  forw ard  
p a rt  of th e  b o m b  c o m p a rtm e n t.

T h e  large  a ir liner con sid ered  in th ese  notes, 
the F .R . 1 2 ,  requires a m a x im u m  a m o u n t o l 
fu e l of 2,925 gallon s for th e  refu ellin g  east of 
G an d er, w h en  th e  airliner is f ly in g  ea stw a rd , 
an d  th e  cargo  ta n k  c a p a c it y  shou ld  th erefore  
be n ot less th a n  3,000 gallons. A n  a n a lysis  of 
ta n k e r  fu el req u irem en ts  is su m m arised  in th e  
ta b le  below .

T h e  co n su m a b le  fuel carried  b y  th e  ta n k e r  a t  
ta k e -o ff  is a  m a x im u m  of 1,320 gallon s for th e  
R in e a n n a  op eration , an d  th is  is w ell w ith in  th e  
c a p a c it y  o f th e  L a n c a s te r  (norm al fuel ta n k  
c a p a c it y  2 ,154  gallons). I t  should  be n oted  
t h a t  th e  co n su m a b le  fuel, an d  h en ce to ta l  
ta n k e r  fuel, co u ld  be red u ced  if th e  refu ellin g  
ta k e s  p la ce  o v e r  th e  t a n k e r ’ s base instead  of a t  
th e  “ o p t i m u m ”  p oin t, as described.

T h e  m a x im u m  to ta l  ta n k e r  fuel load  is seen 
to  be 29,010 lb .,  an d  this  g ives  a w e ig h t  
schedule  for  th e  L a n c a s te r  ta n k e r  as f o l lo w s : —

L a n c a s te r  ta n k e r, ta re  ............  34»5°° lb.
C a rg o  ta n k s  (3,000 galls.) . . . .  1,530 lb.
F lig h t-re fu e llin g  e q u ip m e n t . . 900 lb.
O il (full 140 g a l l s . ) .....................  1,260 lb.
C rew , 4 a t  200 l b .......................... 800 lb.
T o ta l  f u e l ............................... 29,010 lb.

G ross w e ig h t  68,000 lb.

T h e  L a n c a s te r  ta n k e r  is a t  present fitted  up 
w ith  tw o  ta n k s  in th e  b o m b  b a y  w ith  a  ca rgo  
fuel c a p a c ity  of 1,200 gallons. A  th ird  ta n k  

- of 600 gallon s c a p a c it y  ca n  also be a c c o m m o ­
d a te d  in th e  b o m b  b a y ,  an d  these th ree  c o n ­
tainers, to g e th e r  w ith  th e  tw o  in b oard  w in g  
ta n k s , g iv e  th e  desired  i o t a l  cargo  fu el c a p a c ity  
of 3,000 gallons. T h e  fo u r rem a in in g  w in g  
ta n k s  g iv e  th e  L a n c a s te r  th e  fu el ran ge t h a t  
is requ ired  fo r  th ese  ta n k e r  services. T h e  to ta l  
w e ig h t  of th e  L a n c a s te r  ta n k e r  w ith  these quan - 

Fig. 4. F.R .12  layout: 100 sleeping or 134 day passengers. Six Centaurus tit ies  o f fu e l is w ith in  th e  m a x im u m  perm issible
57 engines. Gross weight 185,200 lb. ta k e -o ff  w eig h t, an d  th u s  it is seen t h a t  110

Fig. 3. F.R. 11 cabin layout : 50 sleeping or 100 day passengers. Six R.-R .  
RM.14 sm engines. Gross weight 117,000 lb.
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d ifficu lty  is l ik e ly  to  be ex p erien ced  in th e  p ro vis io n  of 
ta n k e r  a irc ra ft  for th e  n e x t  fe w  years .

T h ese  notes h a v e  been  w ritte n  in an  a t t e m p t  to  show , 
b e y o n d  all d o u b t, tha£ refu ellin g  in f l ig h t  is n o t  a  p a llia t iv e  
for certa in  w e a k  fea tu res  t h a t  m a y  e x is t  in p re se n t-d a y  
a ircra ft ,  nor m a y  it  be  regard ed  as b e in g  a n y th in g  in  th e  
n a tu re  of a “  s t u n t .”  I t  is u n d e n ia b ly  a soun d fu n d a m e n ta l  
p rin cip le  t h a t  passengers, or goods, c a n n o t  be tra n sp o rte d  
e co n o m ica lly  o v e r  lon g  d istan ces  if, a t  th e  sam e tim e, v a s t  
q u a n tit ie s  of fuel are  also to  b e  carried . T h e  essence of 
f ligh t is speed, w h ile  th e  u n a v o id a b le  co st  of speed is h igh  
fuel co n su m p tio n , an d  u n til  fuel, o th er th a n  p etro l an d  
th e  like, w e ig h in g  lb. p er gallon , can  be p ro d u ced , th e  
p a y lo a d  of a irc ra ft  c a n n o t  com prise  m ore th a n  a n eglig ib le  
p ro p ortion  o f  th e  a ll-up  w e ig h t  of a lon g-d istan ce  a ircra ft .  
T h e  an sw er to  th e  p ro b le m  is s im p le : th e  fu e l m u st  be 
ta k e n  on b o a rd  a t  c o n v e n ie n t  in te rva ls .  T h e  m e ch a n ica l  
difficulties h a v e  been  d e m o n s tra b ly  solved  ; th e  econ om ics 
are in d isp u tab le , a n d  th e  m ateria ls  are a t  h a n d  w a it in g  to  
be e m p lo y e d .

I t  h as  been  show n  t h a t  th e  costs  of f l ig h t  refuelling are

n egligib le  w h e n  v ie w e d  in th e ir  prop er p ersp ective , an d  the 
scales are w e ig h te d  still m ore h e a v i ly  in fa v o u r  o f  fligh t 
refu ellin g  b y  th e  econom ies effected  b y  so m a n y  b y ­
p ro d u cts , th e  v a lu e s  o f w h ich  are v e r y  real b u t  d ifficult 
to e v a lu a te .  S e v e ra l of th e  m o st im p o rta n t  featu res  h a v e  
been d e a lt  w ith  in th is  s t u d y  an d  in clu d e such  item s as 
assisted  take-o ff, w ith  its a c c o m p a n y in g  d im in u tion  of 
risks ; sa v in g  of aerodrom e space an d  red u ctio n  o f w e a r  an d  
te a r  o f engine a n d  a i r c r a f t ; th e  s a v in g  aga in  o f w ea r  and 
tea r  of engine an d  u n dercarriages, b y  v ir tu e  o f each  la n d ­
in g  rendered  u n n ecessa ry  b y  refu ellin g  in th e  air, to ge th e r  
writh  th e  e lim in atio n  of la n d in g  risks, a n d  th e  sa v in g  of 
t im e  or increase in o v e ra ll  speed ; th e  a v o id a n c e  of p re m a ­
ture lan d in g s  du e to  shortage  of f u e l ; th e  o p e ration al f le x i­
b i l i t y  o f  a irc ra ft  conferred b y  th e  u n lim ited  exten sion  o f  
ran ge  ; th e  e q u alisatio n  of p a y lo a d  o v e r  all stages ; an d  
th e  d e fe a t  o f th e  ad verse  effects o f  w in d  on ou t-an d -retu rn  
p a y lo a d .

F in a l ly ,  it  should  be m en tio n ed  t h a t  th e  w a r  has le ft  
us w ith  a g re a t  p a u c ity  of c iv il  airliners, b u t  w ith  an  a b u n ­
d an ce o f re d u n d a n t  bo m b ers  w h ich  can  be re a d ily  co n v e rte d  
to  e x c e lle n t  ta n k e r  a ircra ft .  H ere th ere  is a  golden o p p o r­
t u n it y  of so lv in g  ou r im m e d ia te  p ro b lem , a n d , in doing 
so, to  l a y  th e  sure fo u n d a tio n s  for th e  fu tu re  of B ritish  
lon g-ran ge c iv i l  airlines.

(Above) Two views of the galley looking 
forward. The refrigerator, by Frigidaire 
Ltd., has a capacity of 5J cu. ft. and 
weighs less than 130 lb. Both the grill 
boiler and hot cupboard are made by 
G.E.C. and operate from the aircraft’s 
24-volt D.C. supply. The Jackson 
electric urn has a half-gallon capacity, 
which is supplied from two ten-gallon 
water tanks under the fuselage floor. 
(Right) The Tudor tail wheel unit is 
designed and built by Dowty Equipment  
Ltd It is fully retractable and the 
mechanical linkage for closing the doors 
behind the wheels can be seen in the 

photograph.

A V R O  T U D O R  I 
I N S T A L L A T I O N S
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AVIATION

NEWS

M A K IN G  A N  E X P O R T  
S T A R T : The three D.H.
Rapides and one Percival 
Proctor which have been 
purchased by the Portu­
guese operating company
C.T.A. and were flown 
out to Lisbon a fortnight 
ago. These are probably 
the first civil-registered  
aircraft to be sold by 
ordinary commercial con­
tract since the start of 

the war.

THE SPRINGBOK SERVICE

IN  Flight  of November 8th it was announced that B .O .A .C .  
and South African A irw ays were reopening the service 

between this country and Johannesburg. The first Y ork , which 
left H urn on November 10, reached Johannesburg 68 hours 
later. T h e reverse service from Johannesburg completed the 
run in 63 hours.

I t  m ay be remembered that the through South African air 
mail and passenger service was first opened in 1931 and ran 
without interruption until June, 1940, when Ita ly  entered the 
war and the Mediterranean was closed. In the immediately 
pre-war years Short Empire boats were used for the whole run, 
using Durban, where the traffic was taken over b y  the South 
African Airways, as the African terminal. Some of the Short 
boats are still being used on the “ H orseshoe”  route between 
Durban and Karachi.

STOCKHOLM-U.S.
TH E  first transport flight between Sweden and Canada was 

completed last month when an aircraft of the Swedish 
Inter-Continental Air Lines section of A .B .  Aerotransport 
landed at Montreal on October 11. The aircraft, a converted 
B-17 F ly in g  Fortress, was one of a number which made forced 
landings in Sweden after U .S . bomber raids on Germ any.

Since early June, Sweden has been operating two converted 
Fortresses on six services a month each w ay between Stockholm 
and New York, via Iceland and Mingen, Quebec. In due 
course, when A .B .A .  is equipped with Douglas C-54 Skymasters, 
the service will, writes a Montreal correspondent, be operated 
daily.

Meanwhile, in Europe, A .B .A .  are now operating ten services, 
using a fleet of eight Douglas DC-3S, five JU-52S and three con­
verted Boeing B-19 Fortresses— apart from the two Boeings 
at present being used on the A tlan tic  service. The longest 
regular runs made are those between Stockholm and Paris (four 
times weekly), Geneva and Prague (each once weekly) and L on ­
don and Croydon (four times weekly). In the first half of 1945
A .B .A .  carried 25,586 passengers, in comparison with the 10,165 
carried in the second half of 1944. Although the services are 
naturally used mainly by V .I .P .s ,  quite a few seats are available 
for ordinary travellers. The London office of A .B .  Aerotransport 
(Swedish Air Lines) is now at 57, Grosvenor Street, London, 
W . i  (Mayfair 2064/5).

P.I.C.A.O. IN ACTION

A F T E R  completing the necessary preparatory work, the 
Provisional International Civil Aviation Organisation has 

now started to function as a fully-fledged concern. I t  came 
officially into being on June 6th, 1945, after the acceptance, 
by twenty-six nations, of the Interim Agreement at the Chicago 
Conference, which provided for the setting up of such an 
organisation to deal in detail with international regulations 
and to continue the work of the conference. Headquarters 
have been established at Montreal.

The principal business of the second conference was th at of 
making definite decisions on the suggestions of the various 
committees and sub-committees. For instance, the committee

on air transport has been gathering general data on such sub­
jects as subsidies and operating costs, while a committee on 
air navigation has taken over the work of formulating and 
recommending standards and practices covering technical 
aspects such as load limitations, qualifications, measuring unit 
standardisation, and rescue organisation.

Mr. A . C. Campbell Orde, of B .O .A .C .,  has, incidentally, 
been recently elected chairman Of the technical committee of 
the International Air Transport Association.

TRADE BEGINNINGS

TH E  Portuguese operating company, Companhia de 
Transportes Aereos (C .T.A .), has recently purchased three

D .H . Rapides and one Percival Proctor, and these aircraft 
have been flown out from this country by Portuguese airline 
pilots. These four are probably the first civil registered 
machines to be sold by  commercial contract and to be exported 
since the beginning of the European war.

The com pany is based at Lisbon, and the first route to be 
opened will be that to Oporto, carrying passengers, freight 
and newspapers. As and when other airfields become avail­
able in Portugal, a network of internal airlines will be built 
up, and it is hoped that there m ay even be international exten­
sions in due course. The com pany’s technical director will be 
remembered by those in aviation in pre-war days— Senor Carlos 
Bleck, who was the D .H . representative in Portugal for m any 
years.

ARGENTINIAN SUNDER IANDS

TH E  first of the Sunderland fleet purchased by Compania 
Argentina de N avegacion Dodero, S .A .,  was due to leave 

Poole for the Argentine early this week. The route to be fol­
lowed, as already stated in F light , will be Lisbon, Bathurst, 
Natal, Rio de Janeiro and Buenos Aires.

This first boat was christened Argentina by Senora Dodero 
at Belfast on Novem ber 1. The second boat is to he named 
Uruguay.

B oth  these boats have 45 seats, and a high state of passen­
ger comfort for short domestic journeys has been provided. 
The third and fourth boats will have fewer seats for conversion 
into sleeping berths.

For his operations, Senor Dodero has engaged fifteen ex- 
R .A .F .  crews on a temporary basis, after which Argentine-born 
trainees are to be recruited. I t  is surprising to know that 
there are more than three hundred such aircrews in the R .A .F . ,  
so that there should be plenty of experience available.
B .O .A .C .  are training the first group of crews, who will go 
out to the. Argentine at the end of the year, and they are also 
“ le n d in g "  their despatch and route arrangements to cover 
the delivery flights.

The deliveries themselves and the crew arrangements are, 
as already recorded, the responsibility of A ir Cdre. G. Powell, 
whose newly formed company, British A viation Services, Ltd., 
is acting as general agent for the Dodero Com pany. Capt. 
D udley Travers has been loaned by B .O .A .C .  for the first 
delivery, and Air Cdre. Powell himself will be taking one of the 
later boats.
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From  the A ustralian Viewpoini
Mr. Hudson Fysh Delivers the First Commonwealth and Empire 

Lecture to the R.Ae.S. : Need for World Co-operation in Air 

Transport : The History of Australian Services

830 London— Edinburgh... 
370 London— Melbourne... 
910 London— Melbourne... 
945 London— Sydney

BE C A U S E  th e  t e x t  itse lf  w a s  so con sid erab le  in its 
scope an d  w ou ld , if  read  in e n tire ty ,  h a v e  in v o lv e d  
th e  listeners in an a ll-n ig h t  session in th e  lectu re  

hall, Mr. W . H u d so n  F y s h ,  D .F . C . ,  th e  m a n a g in g  d irector 
of Q a n ta s  E m p ire  A ir w a y s ,  g a v e  o n ly  a brie f s u m m a ry  of 
his lectu re  on “ A u s tra lia  in E m p ire  A ir  T r a n s p o r t ."  H e 
d e a lt  w ith  th e  gen eral air tra n sp o rt  s itu a tio n  in 
A u stra lia  a n d  elsew here, a n d  ' th e n  co n tin u ed , w ith  
th e  help  of la n tern  slides, to  a s u m m a ry  o f th e  h is to ry  of 
A u stra lia n  air tra n sp o rt.  T h e  lectu re  w as th e  first o f  th e  
new  C o m m o n w e a lth  a n d  E m p ire  series to  be d elivered  an d  
was, th erefore, o f  special interest.

In  th e  p rin ted  version  o f  his p a p er  Mr. H u d so n  F y s h  
d e a lt  first o f  all, an d  a t  len g th , w ith  th e  h is to ry  o f h u m a n  
co m m u n ica tio n s, le a d in g  on to  e a r ly  efforts a t  a ir-m ail 
d e liv e ry ,  an d  d escrib in g in c o m p a ra t iv e  d eta il th e  pioneer 
w ork in A u s tra lia .  M ore 
recent A u stra lia n  a ir  h is to ry  
s ta rte d  w ith  Sir Ross 
S m it h ’s f lig h t in a V ick e rs  
V im y ,  in a m a tte r  of 
tw e n ty -e ig h t  d a ys , from  
H ou n slo w  to  D a rw in ,  and, 
in som e w a y s ,  the even  m ore 
o u ts ta n d in g  fligh t b y  C a p t .
(now A ir  V ice-M arshal)
W r ig le y  an d  L t .  (now A ir  
Com modore). M u rp h y  in a 
B . E .  2E  across A u s tra lia  to 
m eet -the V im y  a t  D a rw in .

A s  a con seq u en ce  of these 
flights Mr. H u d so n  F y s h
an d  L t .  M cG in n is  w ere asked  to s u rv e y  b y  car  a route across 
A u stra lia .  In 1920 these tw o  pioneers, w ith  Mr. F ergu s 
M cM aster, s ta rte d  Q u een slan d  an d  N orth ern  T errito ries  
A eria l S ervices  (Q antas) as a jo y - f ly in g  an d  t a x i  concern 
i\sing surplus A v ro s .  In th e  sam e w a y  W e s t  A u stra lia n  
A ir w a y s  w as form ed  b y  M ajor N o rm a n  B re a r le y ,  a concern  
w h ich  la te r  s ta rted  th e  first subsidised  service  betw een  
G e ra ld to n  an d  D a r b y — to be e x te n d e d  e v e n tu a lly  to  a run 
from  P e r th  to  A d e la id e .  A  litt le  la ter, in 1922, Q a n ta s  
o b ta in e d  a su b sid y  for a  service  b e tw een  C h a rle v ille  an d  
C lo n cu rry , using A . W .  F .K .8 s  an d  ?, D .H .4 ,  an d  d oing  the 
jo u rn e y  in tw o  stages. T h e  d iff icu lty  th e n  w a s  to  find an 
a ircra ft  w h ich  cou ld  f ly  sa t is fa cto r ily  in the h ot, th in  air 
an d  w h ich  w ou ld  p ro v id e  the passengers w ith  som eth in g  
resem blin g  com fort.

Passenger Comfort
T h e  first successful a irc ra ft  to  im p ro ve  on th e  “ c a p  

and g o g g l e ’ ’ passenger arra n g em en ts  w a s  th e  D .H .5 0 ,  an d  
Q a n ta s  la ter  c o n v e rte d  th is  t y p e  for use w ith  a B risto l 
Ju p iter, w h ich  g r e a tly  im p ro v e d  its p erfo rm an ce. L a te r  
still, th e  D .H .  61 arr ived , w ith  a la v a t o r y  an d  an  “ a i s l e ’ ’ 
for th e  e ig h t  passengers. Progress w as bein g  m a d e. More 
m odern still w ere th e  V ic k e rs  V ia s tra  used b y  W e s t  A u s ­
tra lian  A ir w a y s  a n d  th e  A v r o  T e n s  used b y  th e  original 
A u stra lia n  N a tio n a l  A ir w a y s ,  w h ich  w as fo u n d ed  b y  th e  
late  S ir C h arles  K in g s fo rd  S m ith , b u t  w as la te r  l iq u id ated  
an d  re-form ed b y  H o ly m a n s  an d  oth er sh ip p in g  interests, 

uinea A ir w a y s  show ed w h a t  cou ld  be done in c a rry in g  
i v y  an d  useful loads o v e r  th e  w ild est  co u n try .  

A u stra lia n  N a tio n a l  A ir w a y s ,  using A m e ric a n  a ircraft ,  
e v e n t u a l l y ' p ro v id e d  n ew  sta n d a rd s  in p assen ger co m fo rt  
a n d  a h igh  degree o f “  u t i l i s a t io n ” — roun d w h ich  re v o lve s  
th e  w h ole  e c o n o m y  of airline op eration . U n d e r  th e  im p etu s  
of w ar, th e  Q a n ta s  S h o rt  E m p ire  b o a ts  w ere e v e n tu a l ly

S O M E  J O U R N E Y  T IM ES
. . . and a dip into the future

f ly in g  2,500 hours a  ye a r, b u t  e v e n  th is  figure did  n ot m atch  
t h a t  o b ta in ed  from  th e A m e ric a n  ty p e s .

A f t e r  d escrib in g  the in tern al airline  d e ve lo p m e n t and 
th e  p ion eerin g  side of th e  E m p ire  services, Mr. H udson 
F y s h  co n tin u es  in his p ap er to  deal w ith  th e  genesis of 
these services in re lation  to  A u s tra lia  a n d  to  show  th e 
e v e n ts  w h ic h  led up  to  the E m p ire  A ir  M ail S chem e and 
to th e  co m b in e d  op eration s of Im p eria l A ir w a y s  and the 
n ew  Q a n ta s  E m p ire  A ir w a y s .  In  th e  th ro u g h  service, 
Q a n ta s  to o k  o v e r  from  B . O . A . C . — or Im p e ria l  A ir w a y s —  
a t  S in gap ore , using D . H . 86 a irc ra ft  for th is  d ifficult section 
u n til  t h e y  to o k  d e liv e ry  of S h o rt  E m p ire  boats. A fte r  
T a s m a n  E m p ire  A ir w a y s  h ad  been form ed  in 1940 tw o  of 
these b o a ts  carried  011 w ith  th e  S y d n e y -A u c k la n d  service 
th ro u g h o u t  th e  w ar an d  d u rin g  th e  period w hen 
sea-borne tran sp o rt w as a lm o st n on -existen t.

F o rtu n a te ly  an • engine-
...................................................... a r > o v erh a u l w orksh op  had

been established a t  S y d n e y , 
otherw ise there w ould  havr/ 
been great difficulties in re­
p lan n in g  the operation of 
the E m p ire  route after the 
o u tb reak  of w ar. B .O .A .C .  
w ere then v e r y  short of f ly ­
ing staff an d  m aintenance 
facilities east o f the broken 
M editerranean link, and 
Q an ta s  carried  th ro u g h  to  
K a ra c h i  until the Japanese 
w a r  started. T h ereafter

Mail coach (399 miles) 42i hr. 
Clipper sailing ship 70-90 days 
Steamship ... 30 days 
Avro Lancastrian

service ... 62 hr.
“ That the future lies in the utilisation of the gas 
turbine, jet, the rocket and even newer sources of 
propulsion is certain . . . some form of ballistics will 
be the order of the day.”

Q a n ta s  p aid  th e  price of 
w ar in the loss of n early  all their boats, d irectly  or indirectly  
as a  result of en em y action. T h e  A u stra lia n  c iv il  airline 
pilots and operators did trem endous w o rk  d u rin g  the period 
w hen the Jap an ese  w ere nearing the shores of A u stra lia .

Indian Ocean Epic
V e r y  little  has ev er  been w ritten  a b o u t  the Ind ian  O cean 

service  b etw een  C eylo n  and P e r th  during the d a y s  when 
J a p a n  held  th e  E a s t  Indies. Mr. H u dso n  F y s h  described 
th e  op eration  of th e  C a ta lin a s — assisted la ter  b y  a couple 
of L ib e ra to rs— o v er  th is  3 ,513-m ile  crossing. F o r  it the 
C ata lin as  w ere loaded  up to  a  figure m ore th a n  8,000 lb. 
greater  th an  th eir  norm al all-up w e ig h t of 27,000 lb ., y e t  
an avera g e  p a y lo a d  of 1,000 lb. w as carried. R a d io  silence 
h ad, of course, to  be m ain ta in ed  an d  th e  m eteorological 
s itu ation  w as sp ecia lly  in v o lv e d  since sea an d  rough air 
conditions h a d  to  be co rre ct ly  pred icted  for t h a t  p art  of 
th e  run durin g w h ich  the C ata lin a s  w ere h e a v i ly  o v e r­
loaded. A  special tech n iq u e  of take-o ff w as  perfected  b y  
the pilots, an d  extrem e range w as o b ta in ed  b y  progres­
s iv e ly  reducin g the pow er w hile m a in ta in in g  a con stan t 
air speed a ?  th e  a ircra ft  becam e ligh ter. T h re e  or four trips 
w ere also m ad e to  th e  Cocos Islands. T h is  flight, w ith o u t 
radio aid, d em an d ed  the u tm o st  a c c u ra c y  in D / R  and 
astro n o m ica l n avig a tio n . T h e  C a ta lin a -L ib e ra to r  service 
form ed a f ittin g  prelude to the  regular L an castrian  ser­
v ice  w h ich  w as  started  this sum m er.

T h e  C h icago  C onference, in Mr. H udson F y s h ’s v ie w , 
d id  splendid  w ork  in la y in g  th e  foundations of agre em en t 
on te ch n ica l  m a tters  and, even  if it  did leave  questions of 
in tern atio n al operation  m u ch  “  in the a ir , ”  it a llo w ed  a 
v ita l  v en tila tio n  of v iew s based on the fam o u s F iv e  F ree­
dom s. O u t  o f this conference cam e th e  P ro vis io n al In te r­
n ation al C iv il  A v ia t io n  O rgan isatio n  (P .I .C . A .O .) ,  
ch arged  w ith  a con tin u an ce  of th e  w o rk  of the  conference,

b 10
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FROM THE AUSTRALIAN VIEWPOINT

w hile th e  o ld  In te rn a tio n a l  A ir  T r a n s p o rt  A sso c ia tio n  
( I .A .T .A . )  w a s  re v iv e d  as an o p e ra to rs ’ foru m , w ith  th e  
C o m m o n w e a lth  A ir  T ra n sp o rt  C o u n cil  ( C .A .T .C .)  a n d  
C o m m o n w e a lth  A ir  T ra n sp o rt  O p e ra to rs ’ C o m m itte e  
( C .A .T .O .C .)  to  deal w ith  ou r ow n  E m p ire  problem s. T h ese  
four organisations, an d  th e  n u m erou s su b -co m m ittees  c o n ­
cerned, h a v e  m a d e  a good start. A s  Mr. H u d so n  F y s h  
rem arks, it  is b e tte r  to  k eep  people  ta lk in g  th an  fighting.

E v e r y  one of these n ew  organ isation s carries  a t r e ­
m endous resp o n sib ility . P e o p le  can  no lon ger s ta n d  alone 
a n d  to  h elp  in th e  w o rk  of co-o p eration  it  is essentia l t h a t  
th e  E m p ire  shall be k e p t  go in g  as a  un it. T h e  need for 
th is  co-op eration  is p a r t ic u la r ly  pressing in a ir  tran sp ort. 
A u s tra lia  w ill p la y  her p a r t  w ith  those on w h o m  w ill  fa ll 
the ta sk  o f w o rk in g  o u t  an  in tern atio n al p lan . T h e  ideal 
w as th e  e sta b lish m en t of an in tern a tio n a l a ir  tran sp o rt 
a u th o r ity  w h ich  w o u ld  b e  responsible for th e  o p e ration  of 
a ir  services on prescribed  in tern a tio n a l t ru n k  ro u tes  an d  
wrhich  w o u ld  ow n  th e  a irc ra ft  an d  e q u ip m e n t e m p lo y e d , 
w'hile le a v in g  each  n a tio n  free to  h an d le  its o w n  in tern al 
transport.

In  Mr. H u d so n  F y s h ’s opinion th e  fu rth e s t  p o in t to  
w h ich  th is  U to p ia n  ideal can be ta k e n  w ill decide th e  span  
o f  fu tu re  w orld  peace. Y o u  c a n n o t h a v e  in tern a tio n a l c o n ­
trol w ith o u t  in tern atio n al op eration . M a n k in d  will o n ly

: :
: T W O  N E W  “ O R D E R S ”  :• •
; For passengers travelling by Catalina from Ceylon to S
I Perth— average time, 27 hours: “ The Rare and Secret ;
! Order of the Double Sunrise.” SU
; For passengers on Liberator Kangaroo service over the 
! same route— average time 17 hours : “ The Order of the »
• Longest Hop.” *

■ : 
................. .... ................................................ ..

beco m e fr ien d ly  o v e r  a lastin g  period  w h en  b o u n d  to g e th e r  
b y  a single econ om ic organ isation  wrh ich  p ro vid es  an  equ al 
econ o m ic  s ta n d a rd  for all.

A u s tr a l ia n  air tran sp o rt d e v e lo p m e n t is a t  an  in terestin g  
stage. A fte r  th e  p ioneer period  A u s tra lia  is n o w  c h a l­
lenged b y  la c k  of p o p u la tio n  an d  w e a lth — in fa c t ,  b y  u n d er­
in d u stria lisation . T h e  p o st-w a r level o f a ir  traffic depends 
on th e  le v e l  of p ro sp erity , an d  a p o st-w a r p lan  of in tern al 
o p eration  h a d  been p ro v is io n a lly  d evised  to  p ro v id e  for 
m a x im u m  “ u t i l is a t io n ”  an d  econ om ical operation . F o r

- P O IN T S  FRO M  T H E  PA PER  =
■ m
5 During the siege of Paris in 1870, 66 balloons left the I 
> capital with 66 aircrew, 102 passengers, 409 carrier pigeons S
■ and 9 tons of mail. ■

During 1940 a total of 380,121 passengers used the inter- ;
I city air services of the United States. 2

No spot on earth is more than 60 hours from your local ;
I airport. ;

“  I have seen a Gipsy Moth come in for repairs with dog S
■ chains for centre section wires and an iron bedrail wired ■
• along a broken wing spar.”  ;

Aircraft for the Pacific route will probably be either the !
3 Canadian-built D.C.4 with Merlin engines or the Tudor II. S
« C ■• a 
0 < a a a i a a i B H a a B O B c a B i a H « i B « « a a B 3 i B « « i B a i » a B i i B « B i D B a a a B « i B B i i i a a a B B B B B j

th is  schem e it  w a s  e st im a te d  t h a t  28 aircraft, 
each  f ly in g  3,600 h ours a  y e a r ,  w ill  be necessary, 
w ith  a n o th e r  28 a irc ra ft  to  deal w ith  feeder-line an d  
c h a rte r  services. T h e  V ic k e rs  V ik in g  ap p ears  to  h a v e  
th e  correct  ch a ra cte ris t ics  for th e  reg u lar  services, w ith  th e  
ad d itio n  of a special fre igh ter  t y p e  an d  so m e th in g  on the 
lines of th e  D .H .  D o v e  for th e  b ra n ch  lines. T o  A u stra lia  
w ill  also  go th e  w ork  of d e v e lo p in g  th e  services to local 
overseas territories. F o r  th e  A u s tra lia  to  N e w  Z ealan d 
service  the m ost su itab le  ty p e  to  b e  e n visa g ed  a t  p resen t is 
th e  A v r o  T u d o r  II  or H a n d le y -P a g e  H erm es, th o u g h  Mr. 
H u d so n  F y s h  considers t h a t  f ly in g  b o a ts  w ou ld  be ideal if 
c o m p a ra b le  in e c o n o m y  a n d  cru isin g  speed. O u tsid e  th e  
A u stra la s ia n  area a ir  tra n sp o rt  w o u ld  be a m a tte r  for 
C o m m o n w e a lth  co-operation , w ith  the U n ite d  S ta te s  c o m ­
ing into  th e  p ictu re  on th e  P a c if ic  side.

T h e re  is, he th in k s, a d is t in c t ly  useful m a rk e t  in A u s tra lia  
for a p r iv a te -o w n e r  t y p e  of a irc ra ft  w h ich  is b o th  p ractica l 
an d  as n e a r ly  fool-proof as possible. W h e re  tra n sp o rt  ty p e s  
are  con cern ed , th o u g h  th e  E m p ire  m u st  n a tu r a l ly  e n d e a v o u r  
to  use her ow n  a ircra ft ,  A u s tra lia  w ill  b e  w ise to  c o n c e n ­
tra te  on a lim ited  n u m b e r of ty p e s  an d  even  to  im p o rt a ir ­
c ra ft  w h ere  n ecessary . S in ce  th e  g re a te st  ch an ces  o f fu tu re  
air tra n sp o rt  are in o p e ration s  b e tw een  large cen tres of 
p o p u la tio n , Mr. H u d so n  F y s h  is n o t  sure t h a t  A u s tra lia  is 
q u ite  such a good  field for a v ia t io n  as it is g en e ra lly  c o n ­
sidered to  be. T h o u g h  a ircra ft  are a v i t a l  tra n sp o rt  need 
w h en  a c o m p a r a t iv e ly  few  people  are spread  o v e r  v a s t  and 
u n econ om ic spaces, th e ir  op eration  m a y  n ot n ecessarily  
be such a p a y in g  proposition  as in th e  case o f op eration  
b etw een  t h ic k ly  p o p u la te d  centres.

A u s tra lia  w a n ts  to  t a k e  her p la ce  as a u n it  o f our E m p ire  
a n d  in th e  w orld  cou n cils  in order to  share in th e  sh a p in g  
o f th e  evo lu tio n  o f a tra n sp o rt  sy s te m  w h ich  m ean s so m u ch  
to  th e  fu tu re  of c iv ilisa tion .

46 IS M Y

Y E A R S  of cinema-going, mostly in the capacity of pro­
fessional critic, teach one not to take too much notice o f  

film titles,. Most of us, no doubt, can think of m any a film 
which turned out to be far better than its ill-chosen label led 
us to expect. So I went to see “ God Is My C o -P ilo t”  quite 
undismayed by  this sanctimonious ta g ;  it would, I assured 
myself, no doubt turn out to be just another of those curiously 
inapt titles which somebody in Hollywood imagined would help  ̂
to give the girl in the box office a busy life. How wrong I 
w a s !

Religion is a very difficult matter to handle 011 the screen; 
it needs a complete understanding of the subject and the 
characters to which it is applied, and a skill approaching genius 
in its application. In this film it has received neither, and the 
result is a mawkish sentimentality which, at best, is not in 
very good taste. The trouble, I suspect, is that the film has 
probably been made b y  persons who, com fortably remote from 
the grim realities of war, have only met the fighting man on 
leave with his fa m ily ; they know nothing of the canteen or 
the crew-room.

Fighter pilots m ay often have secret misgivings about whole­
sale killings and the effect on their souls, but they do not talk

CO -PILO T ”
about it— not even American pilots! In any case, I cannot 
imagine a less suitable moment for a parson to .recite pre­
tentious verse over a pilot's shoulder than when the latter is 
busy dodging mountain peaks in a blinding rain-storm. And 
when this rhym ing appeal to the A lm ighty produces a miracle 
of clear visibility like a rabbit out of a hat, it almost borders 
on blasphemy. If the parson had greeted the fortuitous sun­
shine with a “  Hey-presto ”  I should not have been surprised.

The story, which matters very little, is about a U .S .A .A .F  
pilot who swops his Skytrain  for a P-40 with the F ly in g  Tigers 
in China (the said P-40 changing from an Allison-engined model 
to a Merlin-engined tvpe during a take-off, which was lucky 
for him, at th a t!) .  B u t  most of the flying scenes are very 
well done and quite exciting. Nevertheless, I find it a bit 
difficult to imagine American pilots and their Jap adversaries 
indulging in wisecracks, even of the unfriendly kind, over the 
R / T  during a dogfight. The shooting-up of a Jap convoy on 
the Burm a road is realistically thrilling, and another excellent 
shot is a belly-landing b y  a wounded P-40 pilot, followed, 
unfortunately, by  one of those death-bed scenes which just 
never happen on active service. No, this is not one of Warner 
Brothers’ best efforts. N . D. R .
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NORTH PACIFIC ECONOMICS
Oblique Mercators and P olar G n o m o n ics

CO N G R A T U L A T I O N S  to Mr. E. T. House for his article in 
s  Flight, November 8th. Now th at the A ir Age is here and 

that this Air Age has “ altered the shape of the earth ,”  it is 
refreshing to see one more convert to the theory that the earth 
is round.

It is a pity, however, th at Mr. House has not considered 
that a route from Singapore to New Y o rk  is desirable. His 
early illustrations of Polar Gnomonics can be shown. These 
are far better than Oblique Mercators in that they ‘ ‘ look 
more reasonable.”  I feel sure that potential traffic on this 
route is heavy, for it would tap centres of population a little 
more important than Okhotsk and Markovo.

A. C. L O R A IN E .

CAMPAIGN AWARDS 
Flying Instructors are Rarely Rew arded

IN view of repeated assertions th at instructors have received 
honours in proportion to their exertions (F lig ht, November 

1st, W / O  Wakeford), we should like to state categorically that 
the receipt of any decoration is the exception rather th an 'th e  
rule.

Although certain fortunate C .F .I .s  got well-deserved awards 
in a matter of months, and after a few hundred hours’ instruc­
tional duties at most, the vast m ajority of junior instructors 
strove for as much as three years and put in thousands of 
instructional hours without any recognition.

They are now democratically gouged to the same scale as the 
undecimated “ ground t y p e s ”  (though many of these latter 
warriors sport the M .I.D . and/or O .B .E .) .

T W O  E X -IN S T R U C T O R S .

AIRCRAFT ENGINEERS 
Varied D e m a n d s  of War and Peace

QU O T A T IO N  of a resolution passed 'a t  a meeting of the 
Aeronautical Engineers’ Association and published in 

Flight, November 8th, seems to me deserving of more comment.
The resolution apparently “ condemns most vigorously . the 

policy of the Air Ministry in accepting the principle that only 
pre-war 1939 apprentice-trained men are skilled aircraft-main- 
tenance engineers.”  On the surface, this would appear to be 
a very unlaii policy— if true— and in actual fact I think there 
does exist, unfortunately, quite a bit of “ fe e lin g ”  on the 
matter between the pre-i939s and the post-i939s.

The crux of the problem seems to lie in the definition of a 
“ skilled maintenance engineer.”  In most trades it is under­
stood th at if a man is classed as skilled he must have reached 
a certain predetermined standard of workmanship and ability, 
and is entitled to be paid accordingly. In aircraft maintenance, 
however, another factor looms up, a very major factor— that 
of the responsibility of the engineer for the airworthiness of 
the aircraft— and, in consequence, for the safety of passengers 
and crew.

It is possibly upon this factor that the split in outlook 
occurs.

Nobody who has worked 011 aircraft both before and during 
the war can have failed to notice, with “  half an e y e ,”  that 
the standard of safety on the maintenance side has been 
lamentably lo\yered. This was undoubtedly a wartime expe­
dient when the essential factor was a compromise between 
time, speed of operation, and airworthiness.

Tn peacetime conditions, however, the accent has to be— and 
absolutely rightly— on safety, first, last and all the time. The 
old motto used to be, “  If in doubt, don’ t let it g o .”  The w ar­
time cry appears to have been, “ If in doubt, let it go! 
Well, this type of school could hardiy be described as the best 
ground for training peacetime maintenance engineers.

As everyone knows, a whole host of regulations exist cover­
ing the safety and maintenance requirements for civil aircraft, 
and great stress was laid by the A .R .B .  before the war— and, 
no doubt, still is— 011 a sound working knowledge of these regu­
lations before a G .E . ’ s licence was issued, and the oral exam in­
ations held then were as much a searching test of an engineer’s 
sense of responsibility as anything.

1'he practice of these safety regulations and the knowledge of 
what is and is not “ perm issible”  can only come with ex­

perience of the maintenance and operation of aircraft under 
civil conditions.

As regards actual engineering skill, given natural ability 
and keenness, four or five years in the trade is quite long 
enough to have resulted 111 a very large number of maintenance 
men appearing 011 the market as genuinely skilled aircraft engi­
neers.

One of the most skilled men in sheer craftsmanship and 
technical ability  that I ever met was a pre-1939 carpenter 
directed into aircraft in 1940, and I knew him in 1942 ! If the 
older type of G .E . feels that he has got “  something the others 
haven’ t g o t,”  he certainly has in the shape of a nearly thorough 
grounding in basic aircraft-ejigine practice and rigging. Also 
he can nearly alw ays turn his hand efficiently to the 101 odd 
jobs that fell to the lot of a club G .E . before the war, such 
as a compass to be swung here, a bit of welding to be done 
there. The more recent type of G .E . is right up to date on 
aircraft development— a specialist, brought up on boost and 
hydraulics.

I have noticed a tendency in conversation among war-trained 
men to dismiss the pre-war G .E . as being almost antediluvian 
and incapable of recognising one end of a H alifax from the 
other, but I also know m any wartime engineers who wTould look 
pretty silly in front of a Tiger Moth.

In future aviation surely there will be room for the experi­
ence of both types, as, obviously, heavy aircraft will require 
more and more specialised maintenance, while the “ light 
s t u f f ”  operators will still need a more versatile type of engi­
neer. P A T R I C I A  P A R K E R .

[Although we are not prepared to comment 011 the relative 
skill and experience of pre- and post-1939-trained engineers, 
we do not think th at our correspondent is fair in the suggestion 
that a “ when in doubt let it g o ”  attitude was prevalent in 
war conditions. Production aircraft were necessarily less well- 
made, but the testing and final checks were as thorough as 
they have ever been and the same conditions obtained when 
the aircraft reached the A . S.U .S.— E d . ]

THRUST AND GROUND SPEED 
JeZ’s A d va ntag e When Taxying

Y O U R  “ T y r o ”  correspondent (F lig h t , November 1st) raises 
an interesting question. 1 am afraid, however, that his 

argument is fallacious
A ll aircraft propulsion systems obtain their thrust from the 

reaction to a change of momentum in the working fluid, which 
in the cases of the airscrew and the gas turbine jet propulsion 
unit (which I presume “ T y r o ”  had in mind) is air.

The means by w’hich the change of momentum is brought 
about is relatively unimportant. Suffice it to say that an 
accelerating force is applied to the air to bring about an in­
crease in momentum. The reaction to this force is made avail­
able in the form of forward thrust. In the case of the airscrew 
no great change in the physical condition of the air takes place, 
whereas the gas turbine increases the air temperature consider­
ably.

Since air is necessary to the working of a turbo-jet engine, 
such a unit will not function in a vacuum . A  rocket-propulsion 
unit will do this, as it carries all the necessary ingredients (in­
cluding oxygen) for the manufacture of its own propulsive 
gases, and is entirely independent of the surrounding atmo­
sphere. Such a unit obtains its thrust in basically the same 
manner, i.e., by  imparting a momentum to a quantity  of gas 
evolved within the unit.

Now let us examine “ T y r o ’ s ”  question. Does a headwind 
have the same effect 011 a jet-propelled aircraft as upon one 
driven by  an airscrew ?

Imagine two aerodynam ically similar aircraft, one being 
powered by  a turbo-jet engine, the other b y  a normal engine- 
cum-airscrew combination. For a given flight condition in still 
air, the same power output will give the same thrust, and 
therefore the same airspeed in both instances. Now should 
a headwind be blowing, with otherwise similar conditions, air­
speeds will still be equal, and ground speed will be reduced 
by the value of the wind speed.

Should the aircraft be stationary or ta x y in g  into wind, 
though, it would appear th at the turbo-jet has a slight advan­
tage over the airscrew. The air will enter the intakes at a 
higher velocity  when a wind is blowing, and this m ay havt, 
a beneficial effect on compressor efficiency, and therefore on
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fuel consumption for a given thrust. In the case of the air­
screw 110 such effect will occur, the airscrew providing the same 
change of momentum and the same thrust as before.

The magnitude of the efficiency-increase in the turbo-jet will 
probably depend 011 the intake ducting. H aving never seen 
any relevant data I cannot s a y ; perhaps others may like to 
express an opinion. R. E . T .  H A C K .

A  F un dam ental Principle  Involved

A S another non-technician, I have read with interest the argu­
ment put forward by your correspondent “  T yro  "  (F lig h t , 

November 1st) that since the forward movement of a jet- 
propelled aircraft is due to pure reaction, a headwind would 
not have the same effect on ground speed as in the case of an 
aircraft driven by an airscrew.

I t  appears to me that the fallacy in this argument lies in the 
fact that " T y r o "  has ignored the fundamental principle that 
lor a state of equilibrium thrust must be equal to drag. Con­
sider a jet-propelled aircraft travelling in still air, both ground- 
speed and airspeed being 400 m .p.h. B y  some magic a 
40 m .p.h. headwind suddenly springs up, incretising the air­
speed to 440 m .p.h. This immediately increases drag by exactly  
the same amount as in the case of a conventional aircraft, and 
to maintain the new airspeed (which must be done to avoid 
reducing groundspeed) a corresponding increase in thrust is 
required. If more thrust is not provided airspeed must fall 
to the original figure of 400 m .p.h. so as to reduce the drag 
to its former value of parity with thrust, and groundspeed 
becomes 360 m .p.h. just as if an engine and airscrew had been 
the means of turning the energy of the fuel into propulsive 
effort.

It would have been as reasonable to suggest that the speed 
of a bullet (which, like the “ je t ,"  is not provided with an 
airscrew) would be unaffected whether the projectile was travel­
ling against a headwind, in still air, or even in vacuo. W ithout 
the least knowledge of ballistics it seems obvious to me that 
the increased drag involved by  a higher muzzle velocity rela­
tive to the air would cause the bullet to lose groundspeed more 
quickly and fall to earth in a shorter distance. A part from 
the fact that a bullet derives its motion from a momentary 
reaction of burning gases and is thus subject to continuous 
deceleration, whereas a jet- or rocket-propelled aircraft in 
flight is in a state of equilibrium, there is no difference between 
the tw o cases. L IN D S A Y  R. G L E G G .

Ingenious but Fallacious A r g u m e n t

I'M afraid th at “ T y r o "  has fallen into the old trap and 
confused air speed and ground speed, though I adm it that 

he has done it quite in gen iously! I should like to try to put 
his mind at rest.

Let us consider the case of tw o similar aircraft, one orthodox 
and one reaction-propelled, having the same weight and the 
same lift and drag characteristics.

W hen the effort needed to drag an aircraft through the air 
is the same as the thrust developed by the propelling agent, 
the aircraft is in equilibrium (as far as its speed in level flight is 
concerned) and the air speed will remain steady. If the thrust 
increases, the air speed will remain until the drag of the air­
frame and aerofoils once more exactly  equals the thrust, and 
the air speed remains steady at a higher figure. Therefore, if 
both our hypothetical aircraft are being driven by  a thrust 
of 2,000 lb., they will both attain an air speed such that the 
drag of their airframes is equal to 2,000 lb., and since we have, 
chosen two aerodynamically similar aircraft, they will attain 
the same air speed. If we now subject them to a head wind, 
their ground speeds will be reduced equally. Obviously, to 
have the same ground speed, they must have the same air 
speed. If the jet aircraft had a greater ground speed (and 
therefore a greater air speed) we should be getting something 
for nothing because the drag of the aircraft would have risen 
with the increased air speed without any increase of thrust.

The fallacy of “ T y r o ’s "  statement that the orthodox air­
craft is “ slowed d o w n "  because it has to claw its w ay into a 
head wind is shown by the logical extension of that argument, 
which would hold that its air speed would increase in a tail 
w ind.

And is it reasonable, “ T y r o ,"  that two aircraft flying in a 
beam wind could have the same air speed and drift and that 
their ground speeds would differ if they altered course into 
wind? If that were so, our two aircraft under discussion might 
fly from Manchester to London in formation, but arrive at 
different times! D. J. M A S T E R S , F it. L t.

LONG-RANGE ROCKETS
S q u a re -c u b e  Law and Acceleration

IT  is refreshing to be able at last to see authentic details of 
the V .2  in print (Flight, November 8th),' but the calcu- 

lations of Mr. Perring w ith  regard to winged rockets appear 
very far-fetched. He seems to take little account of the tre­
mendous stresses-involved in fitting wings to a rocket, or of 
the stability problems which arise in considering vertical flight 
w ith wings. The gliding angle of the “ New Y ork  ro cket,"  
1 in 80, is ridiculous, and it is noticeable that the other projects 
have much steeper flights downward.

On the other hand, he seems unduly pessimistic about the 
range of the ordinary V.2 with boosters. I t  seems to me 
reasonable to take it that boosters can be designed up to a 
weight of about 90 tons with a similar proportion of structure 
weight, fuel weight and “ p a y lo a d ."  B u t  the wreights of the 
engine and accessories will be much less, thus offsetting the 
weight of the parts carrying the V.2 inside. Owing to the 
square-cube law drag will go down to less than half the value 
for the V.2, so that a steady acceleration to about 4,500 m .p.h. 
at a height of 38 miles is possible.

From  here the V.2 takes over in almost dragless conditions 
and reaches a final velocity of rather over 9,000 m .p.h ., 150 
miles along its flight path at an altitude of 133 miles, pointing 
at 45 degrees to the vertical for m axim um  range, and touching 
ground 1,050 miles from starting point, allowing for drag on 
entering the lower atmosphere. If the 2,150 lb. warhead is 
replaced by  a 400 lb. atom bomb and its apparatus and the 
remainder made up with fuel, the initial speed goes up to nearly 
10,500 m .p.h ., and the range to 1,450 miles.

It  is worth noting that, with the high a now achieved, the 
reason for the great change in range corresponding to a small 
change in a lies more in the reduction of load carried than 
in the increase of the acceleration period. A bove all the range 
varies as the square of the m axim um  speed.

Perhaps some reader will explain the effect of the earth 's 
curvation on range as I am not sure how great this is. Account 
must, of course, be taken of centrifugal force.

I. G. H E N R Y .

ECONOMICS OR EXTRAVAGANCE ?
What to Do With S urplus Parachutes

CE R T A I N  sections of the tax-paying com munity are begin­
ning to feel very concerned about the disposal of Govern­

ment surplus equipment, judging by remarks made b y  the 
public at large and some of your correspondents in particular. 
Not an unnatural instinct to display, is it ? From an aero­
nautical aspect it is especially provoking to visualise the loss 
of equipment to private and club flying which could actually  
constitute a better and cheaper form of subsidy than perhaps 
the Ministries realise. As has been proved b y  “ In d ic a to r"  
and others, this country reaped a dividend from the efforts of 
amateur aviators in this last war out of all proportion to the 
meagre benefits so generously ( ? )  distributed in earlier days.

Will history repeat itself ?
I do not intend to pursue the ramifications of this theme 

ad lib. for obvious reasons. R ather would I attem pt to draw 
attention to  one small but im portant feature I would consider 
worth driving for in any debate involving equipment disposal.

The inconsistency of our law demands mechanically perfect 
aircraft on the grounds of safety, but does not compel the addi­
tion of a parachute. I am not suggesting it should  become 
compulsory, but I do think it should be encouraged. I t  seems 
probable that amongst the different Services there must be a 
considerable number of serviceable but redundant parachutes.

An effort should be made, therefore, to earmark a quantity  
of these, N O T  for manufacture into ladies’ “ w otn ots ,"  etc., 
but for free distribution  to the light aeroplane and soaring 
clubs.

The m ajority of these clubs could not afford to bu y  such 
necessities before the war, and are hardly likely to change 
110w. Hence the manufacturers will not lose any customers, 
and it would be a fine gesture of mutual confidence if the 
Ministries involved were to adopt such a measure which would 
assuredly repay big dividends— intangible perhaps in a material 
sense— but of value to the com m unity nevertheless in so many 
ways.

Neither should it prove difficult to assess a fair method oj 
distribution, based on the needs and integrity of the clubs 
making application.

As the B .B .C .  would sa y :  “ Think on these th in gs."
G. A. C H A M B E R L A IN .
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A v ia tio n

“ Flight  ” photograph,
W E Y B R ID G E  W A R R IO R  : The W ellington ancestry oi the Windsor is apparent in this view of the new bomber. Appear­

ance suggests that conversion to transport work might be easier than it is with some contemporary types.

Royal Air Force and Naval Air Arm News and Announcements

Honour for 
Air Marshal Baldwin

A IR  M A RSH A L S ir  J o h n  E u s t a c e  A r t h u r  
B a l d w i n , K.B.E., C.B., D.S.O., has been 

appointed a Deputy Lieutenant fo r  the County oi 
Lincoln. A i r  Marshal Baldwin commanded the

No. 487 (R.N.Z.A.F.) Sqn. 
E n t w i s t l e , R.A .F . V .R., No. 181

Tactical A ir Force 
formed in 1943.

of Eastern A ir Command

Awards
Royal A ir Force

pleased to 
recognition 

the execution
THE K IN G  has been graciously 

approve the following awards in 
of gallantry and devotion to duty in 
of air operations: —

Bar to Distinguished F ly in g  Cross 
Act. W ing Cdr. F. W. S n e l l , D.F.C., R.A.F.O., 

No. 82 S q n .

Distinguished F ly in g  Cross
F/O . M. N. S c o t t , R.C.A.F., No. 52 Sqn 
Act. Sqn. Ldr. P. C. L a l, R .I.A .F ., No. 7

(R .I.A .F J | q\ LLINGTON( r .n .z .A.F., No. 152
K.

L. C l o w , R.N .Z.A .F., No. 64 Sqn. 
G a l e , R.N .Z.A .F., No. 117 Sqn.

E .  P a p p s , R.N .Z.A .F., No. 681 Sqn. 
E g l e y , R.N .Z.A .F., No. 137 Sqn. 
S t o c k e r , R.N .Z.A .F., No. 159 Sqn.

D u n n , S.A.A.F., No. 44 Sqn. 
G. G. M c K e n d r i c k ., R.A .F .V .R .

F it. Lt.
Sqn.

Fit. Lt. D
F it. Lt. D.
F it. Lt. C.
F /O . R . A.
W /O . E. P.
Maj. D
Fit. Lt.

Sqn.
Fit. Lt. II . W. P e a r s o n ,  R .C .A .K , 

No. 436 (R.C.A.F.) Sqn.
W /O . D. G, P a r k e r , R.C.A.F., 

No. 436 (R.C.A.F.) Sqn.
F /O . D. E. Y e o m a n s , R.A .F.V .R ., 

No. 209 Sqn.
Sqn. Ldr. R . W. C a m p b e l l , R.A.F.

(L t, Tank Corps), No. 175 Sqn.
Sqn. Ldr. I. F. M c C a l l , R.A.F.O., 

No. 605 Sqn.
Act. Sqn. Ldr. A. H U D S O N , R.A .F., 

No. 570 Sqn.
Act. Sqn. Ldr. M. J A C K S O N ,  

R.A .F.V .R ., No. 296 Sqn.
Act. Sqn. Ldr. R. A. J o n e s , 

R .A .F .V .R ., Fighter Intercep 
tion Development Sqn.

Act, Sqn.' Ldr. T. C. W o o d , 

R .A .F .V .R ., No. 29 Sqn.
Fit. Lt. C. A. B a i l e y , R.A .F.V .R .. 

Fighter Interception Development 
Sqn.

F it Lt. P. E. B a r n s , D .F .M , 
R .A .F., No. 21 Sqn.

Fit, Lt. G. E. C a s s i e , R.A .F.V .R ., 
No. 283 Sqn.

F it Lt. G. II. D a v i s , R.A.F.. No 
129 Sqn.

F it Lt. A. W. D e a n , D.F.M , 
R .A  F.V.R., No. 487 (R.N.Z.A.F.) 
Sqn.

Fit. Lt. A C. D u n n , M.B.E.,

No 209

E A

C. S t o c k b u r n , R.A .F .V .R ., No. 274 

T e n n a n t , R.A .F .V .R ., No. 263

R .A .F .V .R .,
Fit. Lt. T.

Sqn.
Fit. Lt. L. E v a n s , R .A .F .V .R ., No. 29 Sqn.
F it. Lt. W. R. C. S m i t h , R .A .F .V .R .. No. 21 Sqn. 
Fit. Lt. D. H. S p u r g e o n , R .A .F .V .R ., Fighter 

Interception Development Sqn;
Fit. Lt. J . N. S t a n i f o r t h , R .A .F .V .R ., No. 603 

Sqn.
Fit. Lt. R.

Sqn.
Fit. Lt.

Sqn.
Fit. Lt. D. B . W e b b , R.A .F .V .R ., No. 161 Sqn. 
Fit. Lt. C. D. B .  W h i t e , R.A .F.V .R ., No. 487 

(R.N.Z.A.F.) Sqn.
Fit. Lt. C. J . W o o d w a r d , R.A .F., No. 161 Sqn. 
Act. F it. Lt. J . E .  H o w e l l , R.A .F .V .R ., No. 418 

(R.C.A.F.) Sqn.
Act. Fit. Lt. C. F. P e a r c e , R.A .F.V .R ., No. 274 

Sqn.
Act. Fit. Lt. H .  E .  T u r n e y , R.A .F.V .R ., No. 222 

Sqn.
F /O . W.
F /O . B.
F /O . S.

mental 
F/O . N.

Sqn.
F /O . W. J.
F /O . D. W.

Sqn.
P /O . A. J . C o s g r o v e , R .A .F .V .R ., No. 184 Sqn. 
W /O . E .  A. D a y , R.A .F.V .R ., No. 295 Sqn.
W /O . J . R . I s h e r w o o d , R.A .F .V .R .. No. 184 Sqn. 
W /O . A. W h i n c u p . R.A .F .V .R ., No. 21 Sqn.
Fit. Lt. R . G . C l e m e s h a , R.A .A .F ., No. 453 

(R.A .A .F.) Sqn.
Fit. Lt, J . H a r r i s o n , R.A .A .F., No. 193 Sqn.

B. O ’H a l l o r a n . R.A .A .F ., No. 180 Sqn.

J .  J o r d a n , R .A .F .V .R .. No. 21 Sqn. 
L E N S O N , R .A .F .V .R ., No 193 Sqn.
F. M e l l o y , R.A .F .V .R ., Fighter Experi- 
Flight, Central Fighter Establishment. 
P O U N T N E Y ,  R .A .F .V .R ., No. 487 (N.Z.)

S m i t h , R .A .F .V .R ., No. 98 Sqn.
C W o r s l e y , R .A  F .V .R ., No. 297

Fit. Lt. 
Fit, Lt. 

Sqn.

J .
K

Cdr.
No.

Cdr.
No.

D.
418

B . A n n a n , 
(R.C.A.F.)

R, F. TIa t t o n . 
409 (R.C.A.F.)

H o a r e , R.C.A.F.,

Badge of No. 350 
(Belgian) Squadron, 
R. A .F .  —  " B e l g a e  
G a l l o r u m  F o r t i s -  
s i m i  "  ( B e l g i a n s  
Bravest of the Gauls)

O. S i m e s , R.A .A .F ., No. 464 (R.A.A.F.)

Fit. Lt. F. S. S t e v e n s , R.A .A.F., 
No. 456 (R.A .A .F.) S q n .

F/O . J .  M. H a s l o p e , R.A .A .F., 
No. 165 Sqn.

F /O . J .  C. J e n n i s o n , R.A .A.F., 
No. 180 Sqn.

P /O . A. C. I n g l i s , R.A .A .F ., No.
274 Sqn.

Act. Wing 
R.C.A.F.,
Sqn.

Act, W ing 
R.C.A.F..
Sqn.

Son. Ldr. T. IT.
No. 127 Wing.

Fit. Lt. R. B . B a r k e r , R.C.A.F., 
No. 412 (R.C.A.F.) Sqn.

Fit. Lt. V. .1. B l a k e , R.C.A .F , 
No. 644 Sqn.

Fit. Lt. R , A. B r o w n , R.C.A.F., 
No. 438 S q n .

Fit. Lt. E. F. J .  C l a r k , R.C.A.F., 
No. 430 (R.C.A.F.) Sqn.

Fit. Lt. R. J  C u t t i n g , R.C.A.F., 
No. 414 (R.C.A.F.) Sqn.

F i t .  Lt, J .  B .  F r i e d l a n d e r , 
R.C.A.F., No. 247 Sqn.

Act. Fit. Lt. W. H .  G o d f r e y , 
R.C.A.F., No’. 400 (R.C.A.F.) 
S q n .

Fit. Lt: B . E. I n n e s , R.C.A.F., 
No. 402 (R.C.A.F.) Sqn,

Fit. Lt. G. R. P a t t e r s o n , R.C.A.F., No. 416 
(R.C.A.F.) Sqn.

Fit. Lt. J .  G. P e n f i e l d , R.C.A.F., No. 245 Sqn. 
F /O . R. N. M . B r o w n , R.C.A.F., No. 245 Sqn. 
P /O . G. S. J o h n s t o n , R.C.A.F., No. 418 

(R.C.A.F.) Sqn.
Act. W ing C d r .  I I .  M .  M a s o n , R.N .Z.A .F., No. 

135 Wing.
Act. Fit.  Lt. A. W. B u r g e , R.N.Z.A .F., No. 64 

Sqn.
Fit. Lt. W .  G. M a r t , R.N .Z.A .F., No. 222 Sqn. 
Fit. Lt. C. J .  M c D o n a l d , R.N.Z.A .F., No. 486 Sqn. 
Fit. Lt. G. D .  T h o r p e , R.N.Z.A .F., No. 487 

(R.N.Z.A.F.) Sqn.
Fit. Lt. J .  C . W o r t h i n g t o n , R.N .Z.A .F., No. 605 

Sqn.
F /O . M .  L. C r e q u e r , R.N .Z.A .F., No. 161 Sqn. 
F /O . F. A. F r i a r , R.N .Z.A .F., No. 605 Sqn.
F /O . L. D .  G i l b e r t s o n , R.N .Z.A .F., No. 487 

(R.N.Z.A.F.) Sqn.
F/O . G. J . H o o p e r , R.N .Z.A  F., No. 486 (N.Z.) 

Sqn.
F /O . W. G .  M c C o n n o c h i e , R.N.Z.A .F., No. 603 

Sqn.
F /O . A. T. P o w e l l , R.N .Z.A .F., No. 127 S q n .  
F/O . E .  P .  S c o t t , R.N .Z.A .F., No. 183 S qn .

F/O . J . H .  W e t e r e , R.N .Z.A .F., No. 184 Sqn. 
P/O . A. H .  L e t h a b y , R.N .Z.A .F., No. 182 Sqn. 
P/O . J . E .  W o o d , R.N .Z.A .F., No. 486 

(R.N .Z.A .F.) Sqn.
Lt. J .  I .  A. W a t t , S.A.A.F., No. 137 Sqn.
F /O . P .  C l a r k s o n , R.C.A.F., No. 436 (R.C.A.F.) 

Sqn.
F / O .  J .  A. F e r g u s o n , R.C.A.F., No. 428 

(R.C.A.F.) Sqn.
F / O .  A. V. F o o r d , R.C.A.F., No. 436 (R.C.A.F.) 

Sqn.
F /O . D .  M a c d o n a l d , R.C.A.F., No. 406 (R.C.A.F.) 

Sqn.
F /O . N. J .  M c I l h o n e , R.C.A.F., No. 60 Sqn.

Distinguished F lyin g  Medal
Fit. Sgt (now P / O . )  M .  A. P o t t e r , R.C.A.F., 

No. 419 (R.C.A.F.) Sqn.
Sgt. (now W /O .) A .  J .  C o c k a d a y , R . C . A . F . ,  No.

424 (R.C.A.F.) Sqn.
Fit. Sgt. W .  S. A l l a n , R.A .F .V .R ., No. 159 Sqn. 
F it. Sgt. G. V. D a v i s , R .A .F .V .R ,, No. 11 Sqn. 
Sgt. (now P/O .) J .  H .  E d w a r d s , R.C.A.F., No.

428 (R.C.A.F.) Sqn.
Sgt. A. E .  D u n s t e r , R.A .F .V .R ., No. 99 Sqn. 
Fit. Sgt. L. T. H a r m a n , R.A .F.V .R ., No. 635 Sqn. 
F it. Sgt. W. C. I I u m e , R .A .F .V .R ., No. 60 Sqn. 
F it. Sgt. L. J a c k s o n , R.A .F.V .R ., No. 35 Sqn. 
F it. Sgt. A. P .  M a c k e n z i e , R.A .F.V .R ., No. 42 

Sqn.
F it. Sgt. L. A. I I o w e s , R.A .F .V .R .
Fit. Sgt. R. G. M e a l e , R .A .F .V .R ., No. 209 Sqn. 
Fit. Sgt. N. T h o r p e , R .A .F .V .R ., No. 209 Sqn.

Naval A ir  A rm
THE K IN G  has been graciously pleased to 

approve the following award: —

B .E .M . (Mil.)
Air Mech. (A) (J. A. N o s s i t e r , for outstanding 

gallantry in the rescue of an airman whose plane 
burst into flames after take-off at Carnoustie 
on June 15th, 1945.
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Army
' p l f E  K ING has been graciously pleased to 
-1- approve the following award in recognition oi 

gallant and distinguished services in tlio field: —

O . B . E .  (Mil.)
Lt. A. E. B a k e r , The Parachute Regt., Army Air 

Corps.

Roll of Honour
Casualty Communique No. 550.

rp H E  Air Ministry regrets to announce the fol 
I- lowing casualties on various dates. The next 

of kin have been informed. Casualties “ in action ” 
are due to flying operations against the enemy;
" on active service ” includes ground casualties due 
to enemy action, non-operational flying casualties, 
fatal accidents and natural deaths.

Of the names in this list, 187 are«second entries 
giving later information of casualties published in 
earlier lists.

Royal Air Force
K i l l e d  i n  A c t i o n .— Fit. Sgt. 1?. L. Baglcy; Sgt. 

it. Barnes; Fit. Sgt. G. A. Bassett ; Fit. Lt. N. V. 
I^orland; F/O. P. 11. ILemsley, Fit. Lt. It. II. 
Ireland, F/O . L. R. John, Sgt. G. W. E. 
Keeble; P.O. F. E. McLoughlin; Fit. Lt. W. K. 
Mitchell; Fit. _Sgt. A .  Naylor; Fit. Sgt. E. M. 
Rodwell; Fit. Sgt. CL R. Tuckett; F/O . A .  Turn 
bull, D .F.C.; F/O . J . \V. Whitehead.

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 i t .  Sgt. M . 11. Broden; Sgt. P. J. 
Brown; Sgt. A. R. Burley; Sgt. N. A. B. Cooper; 
A c t .  F/O . R .  Davies; F/O . J . D. Mackie; Sgt. 
T. J . Minns; Fit. Sgt. E. Newman; Sgt. L. 
Phillips; P/O. L. J . Phipps; Sgt. E. M . P. Rice; 
Lit. Sgt. C. D. Richards; F /O . E. W. Sawyer; 
s g t .  II. V. Ward.

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. R .  W. Athey; 
Lit. Sgt. A. E. W. Ayre; Fit. Lt. B. G. Benstcd. 
'V/O. K. S. Biggs; Fit,. Sgt. ,J. G. S. Boanson; 
Sgt. R. S. Bond; Sgt. J . C Booth; Sgt. II. 0. 
Brady; Sgt. A. G. Brooks; P /O . J . N. Brown; 
Sgt. R .  D. Burns; P / O .  C. L. Burrage; Act. Sqn. 
Ldr. W. R .  Butterfield, D .F.C.; Fit. Sgt. P. 
Cashin; P /O . C. C. .Ch itty; Sgt. W. Coekshott; 
Sgt. II. G. Colwell; F it. Sgt. S. F. Cooper; Sgt. 
It. B. Corkill; Sgt. S. W. Courtenay; Fit. Lt. 
II. W. Cowan; Fit. Sgt. W. A. Crawford; Sgt. 
J . A. Cunningham; F /O . W. It. Cuthbertson; 
Sgt. G. W. Dalton; Sgt. J . V. Dew; Sgt. J . N. I). 
Dewar; Fit. Sgt. L. Diggle; Sgt. N. J . J . Dobson; 
Sgt. A. G. Dollery; W /O . H. .1. Dowse; Sgt. C. S. 
Drew; Sgt. G. M a c K .  Edwards; Fit. Lt. R. W. 
Fvans-; Sgt. R. E. Fielder; Sgt. A. Fisher; Fit. 
Lt. lt. T. Forgan; P /O . II. A. Foster; F /O . J .  D. 
Foster, D.F.C.; Sgt. W. Freeman; F /O . K .  B. 
Freer; S g t. P. Froud; Sgt. T. G ilm artin; Fit. 
Sgt. A. L. Goulding; F it. Lt. P. C. Granger; P/O .
F. G. Graves; F it. Sgt.- K. G. E. Graves; Sgt. 
L B. C. Gray; Fit. Sgt. R. T. Green; P/O. 
It. W. Gngys; Fit. Sgt. T. W. Grisdale; Sgt. R. 
Guile; Fit. Sgt. R. C. Guy; Sgt, G. W. Haswell; 
P/O. M. C. Hennessey; Sgt. M. II. Ilewes; Fit. Lt. 
I). Hewitt, D .F.C.; F it. Sgt. R. II. Heydon; Sgt.
G. Hodder-WTilliams; Fit. Sgt. S. Hodgkins; Sgt. 
I*. Holmes; Sgt. II. W. F. Howe; F it. Sgt. A. 
Ife; Fit. Sgt. G. R. Irving; Sgt. A. Jenkins; Sgt. 
A. D- Jones; Sgt. It. H. Knowles; F it. Lt. R. 
Korer; Sgt. A. E. Lee; P /O . T. E. Leggett; P/O . 
M. F. Lombard; Sgt, T. Lyth; W /O . D. B. 
McFarlane; Sgt. R. A. McKeand; P /O . A. Mahon; 
Lit. Sgt. S. Mansfield; P/O . R . P. Maude; Fit. 
Sgt. D. M. Maughan-Taylor; Sgt. R . E. Miles; 
Sgt. P. E. M illintgon; Sgt. J . A. Moore; Fit. Sgt. 
S. E. Morgan; Sgt. .J. Murgatroyd; F/O . H. R. 
Murray; Sgt, J . P. Murray; Sgt. \V. Offord; W /O . 
F. W. Preston; Sgt D. K. Hay; W /O . F. .). 
Reid; P /O . E. F. Richardson; Sgt. F. J . Richaid- 
s o n ;  P/O . 11. A. Riddle; Sgt. ,1. M. Robertson; 
Sgt. II. Russell; P/O. P. Shaw; Sgt, .1. L. 
Sheahan; Fit. Sgt. P. A. Shepherd; P/O . T. S. 
Smiley; Sgt. E. G. Smith; Sgt. A. P. Soper; Sgi. 
F. E. Spinks; Sgt. R, I). J . Sutherland; Sgt. 
.1. A. I. Sutton; Sgt, J . M. Thomas; Act. Fit. Lt. 
T. M. Thomas; F /O . C. II. Tidby; Sgt. F. G. 
Tomlinson; F /O . R, W. Tovey; P /O . L. A. Veary; 
VV/O. J . Walmsley; Fit, Sgt. K. R. Ward; F/C). 
S. C Ware; Sgt. R. C. West; Sgt. W. J . White; 
Sgt. F. Wilcock; Fit. Sgt. R, J . W iilis; Sgt. R. II. 
W right.

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  I ) e - 
p o r t e d  K i l l e d  i n  A c t i o n .— Fit. Lt, I ’. Bolton; 
Sgt. S. Gilder; F/O . R. A .  Newton; F/O . It. A .  B. 
Slee; W /O . A .  Thomason.

W o u n d e d  o r  I n j u r e d  i n  A c t i o n .—P/O . M. J. 
Odium.

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 .—Fit. Lt. 
W. Knell; F /O  J . M. Simpson.

M I S S I N G .  - W /O . K. Atkinson; Sgt. F. Brookes; 
Sgt. T. A. Cotter; F/O . E. G. Draper; Fit. Sgt.
F. Dyson; Fit. Sgt. I). O. Grady; F/O . .1. G. 
Hallowell; F/O . J . Ileggarty; F /O . G. Ilorsaman; 
Fit. Sgt. C. T. Jones: Sgt. T. R. Jones; Fit. Sgt,
G. V. Knowler; Fit. Sgt. S. Larcombe; Sgt. A. W. 
Scott; F/O . B. W. Sm ith; Sgt. It. Sperling; Sgt. 
il. V. Stokes; Fit. Sgt. A. Storey; Sgt. P. II. 
Tomlinson; Fit. Sgt. F. Vernon; Fit. Lt. I,. 
Whiteside; F/O . V. R. M. Williams.

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 .—S gt .  I). E. B e y n o n ;  F/O . II. B r o w n ;  Sgt. 
C. R .  H a m l i n :  Sg t .  R ,  A .  l l a n n e y ;  F / O .  I I .  
L ew is ;  S g t .  D. Lurnan; S g t .  R .  I1’. M c L e a n ;  W /O. 
W . P a r r y ;  Sgv. K .  M . S m i t h .

K i l l e d  o n  A c t i v e  S e r v i c e  —
Sgt, J . A ldred; Fit. Sgt. P. Antro- 
bus; Fit .  Lt .  D. J . Barrett; Wing 
Cdr. R„ II. Bunker, D.S.O., D.F.C.;
Act. Sqn. Ldr. A. P. S. Chipling,
D.F.C.; F /O . G. F. Elkington;
Fit. Sgt. L. W. Evans; Sgt. K. G.
Gardiner; F it. Sgt. M. J . C. Gar 
rett; F it. Sgt. F. S. Holmes; Sqn 
Ldr. J . R . Johnson; F it. Sgt 
T. W. Johnson; Sgt. F. C. King 
F/O. II. Macauley; L.A /C . IT.
Mansfield; F it. Sgt. J .
F /O  J. Robinson; P /O .
Sulsh; F /O . G. R . T. Taylor; Sgt.
0. I. Walker; F it. Sgt. E. W at 
kins.

P r e v i o u s l y  R e p o r t e d  M i s s i n g  
B e l i e v e d  K i l l e d  o n  A c t i v e  S e r  
v i c e , N o w  P r e s u m e d  K i l l e d  o n  
A c t i v e  S e r v i c e .— F/O.  N. A t k i n  
s o n ;  Fit. Sgt. L. B r e w e r ;  W /O.
S. Brumhead; P /O . W. Charters;
Fit. Lt. K . G. E llio tt; F it. Sgt.
R. Ferguson; Sqn. Ldr.
Harper, D.F.C.; Fit.
Lilly white; F /O . G. W. Lucas,
D.F.C.; F it. Sgt. G. S. Marshall;
Fit. Sgt. R. Peats; Sgt. D. R.

Sharman; W / O .  E. A. Walker.
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 .—Fit. S g t .  
A .  G. J o h n s t o n ;  F/O . R .  W .  S h e p h e r d .

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

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 .—  
L.A/C. L. I I . Bennett; S g t .  W .  G. Carter; Cpl. 
W. C. Jenner-Akehurst; F /O . B .  C. Johnson; 
L.A/C. D. G. Noakes.

D i e d  o f  W o u n d s  o r  I n j u r i e s  k e c e i v e d  o n  
A c t i v e  S e r v i c e .— F/O . G. Chapman; S g t .  G. L. 
M or phew; Sgt. R. L. Stratford.

D i e d  o n  A c t i v e  S e r v i c e .— L.A/C . A. E. Alex­
ander; L .A /C . J . Barnes; A c t .  Sqn. Ldr. M. C. 
Corner; L .A /C . S. G. Cond; S g t .  lt . E. Davies; 
A /C .l J .  Gibbons; L .A /C . E. Greenwood; L.A/C. 
A. C. Hurley; Cpl. A. E. Milward; L.A/C. 
I! V. W. Powell; F it. Lt. II. Sawdon.

Women's Auxiliary Air Force
K i l l e d  o n  A c t i v e  S e r v i c e . — L .  A /CW. W. 

) l u t c h i s o n .
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  —  

L . A / C W .  M . M a c L e a n .
D i e d  o n  A c t i v e  S e r v i c e . - C p l.  E .  M . B u r d o n .

Royal Australian Air Force
K i l l e d  i n  A c t i o n .— W / O .  G. R. A d a m ;  W /O. 

K .  B .  N u n n - P a t r i c k ; W /O . G. R. S a v i l l 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 , B e l i e v e d  

K i l l e d  i n  A c t i o n , N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n —  P/O . A .  T. Field; W O. R ,  A .  H a r t ;  
Fit. Sgt. L .  Toomey.

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 lt .  S g t .  D .  F .  B i c k f o r d ;

C. Dickson; Fit. Sgt. II. H. 
Forden; F it. Sgt. O. S. Furniss; 
P/O. C. G. H ill; W /O. E. R. F. 
Macleod; Fit. Sgt. E. R. Moore; 
Fit. Sgt. J . A. Nicholson; Fit. 
Sgfc. R. II. Osborne; Fit. Sgt.
L. G. Paxman; Fit. Sgt. R. Thur 
low; Fit. Sgt. W. J . White.

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 . T. J , Higgins;

S. Jack; W /O . A. J.
Mirow.

M i s s i n g .— W /O. G. M. Bag 
shaw; F /O . A. D. J . Ball; Act. 
Fit. Lt. P. E. Cawthorne; F/O.
.T. W. Duffy; Fit. Sgt. N. V. 
Evans; F /O . M. Frank; W /O . T. 
Reid; Fit. Sgt. J . M. Tait; W/O.
R .  R .  T a y l o r .

K i l l e d  o n  A c t i v e  S e r v i c e , - 
W /O. C II. S h e p le y .

P r e v i o u s l y  R e p o r t e d - M i s s ­
i n g , B e l i e v e d  K i l l e d  o n  A c  
t i v e  S e r v i c e , N o w  P r e s u m e d  
K i l l e d  o n  A c t i v e  S e r v i c e .—  
W /O . A .  A .  Cook; P / O  D. P .  L. 
Hawkins.

Royal Canadian Air Force
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 .— Fit. Lt. W. J 
Anderson; Fit. Lt. W.  G. D a v i 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  K i l l e d  i n  A c t i o n .— P/O . E. F. C h r i s t y ;  
F/O . R . B. Learn.

M i s s i n g .—W /O. G. Anderson; F/O . R. A, 
Brown; Sgt. R . II . Bruce; Fit. Sgt. L. Cocker ham; 
Fit. Sgt. J . L. Cook; P/O. G. D. Dickie; F/O . 
L. A. Dunn; F /O . (i. P. Haliburton; F /O . W. 
McD. H un t; F /O . G. A. Hyland; F /O . R. O. 
Johnson; Fit. Lt. J . B. Kennedy; W /O . W. J . 
Kinsella; F /O . T. S. Lewis; Sgt. R. L. McCaskil; 
F it. Sgt. C. C. McDonald; Fit. Sgt. G. Matuszew- 
ski; F it. Lt. II . A. Metivier; F /O . E. F. W. M it­
chell; Fit. Sgt. E. E. Morphy; Sgt. J . A. Neilson; 
W /O . E. J. O’Rourke; Fit. Sgt. G. J . Peden; 
F/O . D. G. Rathwell; Fit. Sgt. G. J. Rude; P/O. 
W. M. Soramerville; F /O . J . E. Suttak; F /O . J . 
Todd; Fit, Lt. T. W. Trewin; Sgt. II. S. Tulk.

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 .—F / O .  T. B .  A t k i n s o n :  F i t .  S g t .  G. L. 
G e o r g e ;  F / O .  D. J. McL. R o b e r t s o n .

K i l l e d  o n  A c t i v e  S e r v i c e .— W /O. F. F. 
G e o r g e .

D i e d  o n  A c t i v e  S e r v i c e . -F/O. J . C. Scorer.

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

K i l l e d  i n  A c t i o n , N o w  P r e s u m e d  K i l l e d  i n  
A c t i o n .—F i t .  S g t .  J . M c C . .  B r i g h a m .

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 .— Act. W ing Cdr. J . F. 
Barron, D.S.O.. D.F.C., D .F.M .; P/O. E. L. Burke; 
Fit. Sgt. R .  II . Grant; P / O .  W. J. Green; Act, 
Sqn. Ldr. II. W. B. lleney, D.S.O.; F it. Sgt. A. L. 
Kay; P 'O . G .T Mee; Fit. Sgt, G. W. 11. North;

ON T H E  ISLE OF ISLAY in the Western Isles, ten miles from the nearest village, 
is an R.A.F. “ O c c u l t "  site— two mobile lighthouses and wireless apparatus. The 
lights are a visual warning to aircraft indicating dangerous hills. The site is 
manned by two men, whose tour of duty varies from two to three months. This 

view shows L.A/C. Bidwell attending to one of the lights.

Badge of H.Q. No. 
8o Wing, R .A .F .—  
“ Confusion to Our 

Enemies. ”w.
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AV/O. R. A. O' Kane; F/O . F. R . Ross; F /O . E. V. 
Sage; P /O . F. S. Sewell.

M i s s i n g .—Act. F /O . L . K .  Driver; F it. Lt. P. S. 
Jennings; F /O . R . L. Nugent; F /O . G. G. Parkin.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  
K i l l e d  o n  A c t iv 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 iv e  S e r v i c e *t- W / 0 .  J . A .  New­
man.

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 iv e  S e r v i c e .--Fit. Sgt. D . A. Franklin.

South African A ir Force
K i l l e d  i n  A c t i o n .—Lt. A .  R. Blacklaws; Lt. 

P. A . B latt; Lt. E. P. Carter; Lt. C. L. Cowell; 
2/Lt. K. C. Dalton; W /O . L. Stephens; Capt. 
D C .  Uys; W /O. R. J . Volsteedt; Lt. Wright.

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 .—Capt. G. F. Kaufman, 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 .— Lt. 

J . S. Lawrence; Lt. J . H. Nixon.
K i l l e d  o n  A c t iv e  S e r v i c e .— L t. F. H . D e y n s ; 

Capt. R . S. Douglas; Lt. K. G. Dupre, D .F.M .; 
2/L t. R. E. Gritten; Lt. G. B. l i a r  v e ry ; F it. Sgt. 
H. B. Hobson; F it. Lt. E. F. Kirkman; Lt. C. t .  
Moolman; Lt. G. D. Roetz.

Casualty C om m unique N o . 551
Of the names in this list, 187 are second entries 

giving later information of casualties published in 
earlier lists.

Royal A ir  Force
K i l l e d  i n  A c t io n .—P/O . J . W. Chambers; Sgt. 

K . S. Goodman; P /O . C. V. Higgins; F /O . A. E. 
Jeffs; Fit. Sgt. C. Mcl. McM illan; P/O . K . C. 
Mousley; P/O . C. T. W .,Perrm g; Fit. Sgt. G. J . 
Symonds; Fit. Sgt. W. Thomas.

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 io n .—Sgt W. A. Adams; Sgt. A .  L. Chisman; 
Fit. Sgt. H. G. Clarke; Sgt. H. F. Dott; F / O  
L. W. Harding, D .F .C .; P / O .  F. C. Hawkins; Fit. 
Lt. C. J . G. Howard; P /O . R .  D. Lucan; W O .
F. McQ. Reid; F/O . D. T. Watkins, D .F C .; W /O . 
P. E. Woods. ^

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 . A .  Adams- 
Langley; F /O . E. A lbon; Act. F /O . A . J . A ld­
ridge; Fit. Sgt. R .  H. Ames; Sgt. J . Armstrong; 
Sgt. W. L. Arnold; Sgt. D. Askwith; F it. Sgt. 
R .  M. Atkinson; W /O . A. P. Baines; F it. Sgt. 
P .  S. Band; Sgt. E. G. Banks; Sgt. S. G. R .  Bar­
ham; Sgt. G. G. Barker; Sgt. J . F. MacD. Barson; 
Set. R .  G. Beecroft; F it. Sgt. J .  Bengston; Sgt. 
W  McK. Biehl; P /O . R .  G. Blackburn; Fit. Sgt. 
A . Bouch; Sgt. G. AV. Boundary; Fit. Sgt. E. 
iBryan; Act. Sqn. Ldr. M. Bryan-Smith, D.F.C.; 
Sgt. T. A. Buckle; Sgt. W. L. Bugg; Sgt. J . R .  
Burgess; Act. F it. Lt. C. J . Burnell, D.F.C.; Fit. 
Sgt. P .  J . Butcher; Sgt. C. A. Byng; Sgt. R .  J . 
Campbell; Act. Sqn. Ldr. J . W. Carmichael, 
D F.C.; Act. W ing C’dr. E. J . Carter, D.F.C.; Fit. 
L t A. Chambers, D.F.C.; F /O . H . Clark; Sgt. 
J  P. Cooke; P/O . D. R .  Cooles; F it. Sgt. G. V. 
Cottrell; Sgt. W. R. Cowan; F it. Sgt. D. Craggs; 
P /O  V. B. Crosby; P /O . G. A. J . Curtis; Sgt. 
K  IT F. De Lengerke; W /O . J . Devlin; Sgt. 
M. F. Dilkes; Fit. Sgt. A. S. Dott; Sgt. T. D. 
Duggan; P /O . G. E. Dunning; W /O . L. J . Eard- 
ley• Sgt. R .  Ellis; P / O .  E. Fahy; Act. F it. Lt. 
A Feeley; Sgt. R .  Fitchett; Sqn. Ldr. J . G. 
Fleming, D.F.C.; P /O . H . Fletcher; F it. Sgt. D. 
F lett; P /O . D. Flynn, D .F.C.; Sgt. R .  Glass; Sgt.
G. N. Glithero; Sgt. J . W. Golder; W /O . J . R. 
Gordon; F /O . K . W. Gray; Sgt. L. J . Guest; Sgt. 
A. G. H a ll; Sgt. K. Hannell; Sgt. A. C. Harding; 
Sgt. F. R . Hardy; E /O . K. C. M. Hayman; Fit. 
Sgt. F. A. Hayward; Act. F it. Lt. J . H . Hewitt, 
D.F.C.*, F /O . H. T. H ills; Fit. Sgt. J . C. Hock­
ing; F it. Sgt. E. L. C. Howell; P /O . G. R. Howell; 
F it. Sgt. E. S. Hutchinson; Fit. Sgt. W. H . Iba ll; 
P /O . A. J . Innes; W /O . G. B. James; F /O .
H. W . E. Jeffery, D .F .M .; F it. Lt. D. Johnson,
D.F.C.; P /O . D. G. Jones; F it. Sgt O. Jones; 
Sgt. F. H . Joy; Sgt. L. L. Kay; P /O . C. W. 
Keighley; W /O . H. K itto ; Sgt. G. J . Lamb-Shine;

r
. D. J . Lawler; Sgt. J . B. Lawrie; F it. Sgt. 
W. Leverington; Sgt. A. R . Lewendon; Fit. 
Sgt. R . C. L. Lewis; Sgt. V. H . Lusher; F it. Sgt. 

C. J . R . MacDougall; Fit. Sgt. J . T. McKeown; 
Sgt. J . M cM inn; P /O . E. V. Magee; Sgt. J  H. 
M altby ; Fit. Lt. D. S. Margach, D.F.C.; F /O . 
R . Matthews, D .F.C.; Sgt. K . E. Maynard; Sgt. 
A. L. Mellor; Sgt. C. Moss; Sgt. A. Naylor; Fit. 
Sgt. C. Nicolson; W /O . W. B. Northall; F /O . 
G. W. Oldham, D.F.C.; F /O . J . I I ,  Ormrod; P/O . 
J . N. Papworth; Fit. Sgt. S. Parr; Sgt. F. H. J. 
P au l; Sgt. R . J . Paul; Sgt. W. S. O. Pearce; F /O .
C. E. Pointon; W /O . C. G. Polkey; F /O . D. E. F. 
Potter; W /O . A. T. Raine; F /O . J . B. Raine; 
F /O . G. L. Ramsay; Act. Sqn. Ldr. A. W. Ray- 
bould, D.S.O., D .F .M .; Sgt. J . J . Read; Sgt. I. 
Reid; P /O . P. S. M. Robinson; Sgt. W. E. 
Samler; Sgt. L. Segaloff; F it. Lt. J . W . Shaw; 
F it. Sgt. A. C. Shenton; Act. W /O . W. Smith; 
S*t. T. J . B. Stafford; Sgt. P. M. Steers; Fit. Sgt
E. E. Stevens; Sgt. A. K. Sutton; Sgt. W. Teape; 
Sgt. E. Tonge; F it. Sgt. J . H . Tucker; Sgt. P. B. 
TMthill; Sgt. A. M. C. V ine; P /O . D. A. Wads­
worth; W /O . W. W aldron; Sgt. G. J . Ware; Sgt. 
P. H. C. Ware; Sgt. N. P. Warlow; F it. Sgt. E. J . 
Waspe; P /O . F. R . Watson; Act. F it. Sgt. J . E. 
W atts; Sgt. C. G. Wenyon; F it. Sgt. C. J . Weston; 
Sgt. D. L. WThamond; P/O . R. F. Wheatley; Sgt. 
M. T. Wheeler; F /O . V. R . W hite; Fit. Sgt. H. P.

T H E  P E R U V IA N  COM BINED SERVICES MISSION visited Bentwaters Fighter 
Command Station and were entertained by W ing Cdr. P. B. Lucas, D.S.O., D.F.C., 
and Group Capt. Bader, D.S.O., D.F.C., Sqn. Ldr. Benaby acted as interpreter. The 

members of the Mission were shown Meteors, Spitfires and Mosquitoes.

W hitehead; Fit. S'gt. J . W hittaker; Sgt. G. R. 
W hittle; Sgt. A. J . W ilm ot; P /O . H. L. W il­
son, D .F.M .; Sgt. I I . J . W ilson; Sgt. J . R. 
Woodcock; W /O . R. A. R . M. Woodhouse;
Sgt. J . G. Woods; Sgt. L. J . W orrall; F/O .
L. C. Zeffertt.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  R e ­
p o r t e d  K i l l e d  i n  A c t i o n .— S g t . A . S. 

Chapman; F /O . F. C. G. Debrock, D .F.C.;
Sgt. W. D. Piggott; Sgt. W. F. S'latter; Fit.
Sgt. R . Smellie; Sgt. W. J . Tucker; Sgt.
R . F. II . Viollet.

M i s s i n g , B e l i e v e d  K i l l e d  i n  A c t i o n , 
N o w  P r e s u m e d  K i l l e d  i n  A c t i o n .— F / O .
N. J . R . Buchwald.

W o u n d e d  o r  I n j u r e d  i n  A c t i o n .— F i t .  S g t.
P. Adsero.

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 .—
Sgt. W. A. J . Thurston; P /O . E. Tomlinson.

M i s s i n g .—Sgt. J . M . Andrews; Sgt. II . V. 
Barrow; F /O . C. W. G. Biddlecombe; Fit. Sgt.
T. W. Booker; Act. Wing Cdr. R . E . P. Brooker,
D.S.O., D .F.C.; F it. Sgt. C. Brooks; F it. Sgt.
A. E. B u ll; F it. Sgt. J . Cartmell; Sgt. J . T. 
Chitty; Act. F /O . R . Cluer; Sgt. M. K. Fortin; 
F it. Sgt. R . Fosbury; Sgt. J . E. A. Gray; Sgt. A. 
Higginbottom; Fit. Sgt. A. P. W. E. H illier; Fit. 
L t. L. A. S. Ilodge; F it. Sgt. W. G. Howitt; F /O . 
F. S. Hughes; Sgt._ P. F. C. Jackson; Fit. Sgt. 
R . A. Jeffery; F /O . A. N. Jennison; F /O . P. W. 
Kennedy; F /O . A. J . Lewis; Sgt. P. L ipp; F /O . 
R . G. Lowen; F it. Sgt. C. McBurney; Sgt. R . 
McGarvie; Sgt. G. A. MacLennan; F it. Sgt. R . P. 
Margetts; A /C .2 D. J . M artin; F it. Sgt. J . K . 
Michael; Sgt. A. P. Moreton; F /O . F. J . Naylor; 
Fit. Sgt. W. H. Ogilvie; F it. Sgt. J . W. R„ Old; 
Sgt. P. P. Olson; W /O . S. R . Paddick; Fit. Sgt. 
J . Park in ; Sgt. W . A. Parsons; Sgt. II . A. Pater­
son: F it. Sgt. C. P lan t; F it. Sgt. N. G. Reed; 
F /O . A. S. Seymour; F it. Sgt. J . E. Short; Fit. 
Lt. L. Smith, D .F.M ,; F it. Lt. A. J . Spencer; Sgt. L. 
Squire; F /O . B. E. S. Stagg; F it. Sgt. S. G. 
Taylor; F /O . E. G. R. Thatcher; F /O . R. Weldon; 
Fit. Sgt. R . E. W ilkins; Fit. Sgt. E. W indus; 
F /O . G. T. Wood; Fit. Sgt. J . F. Woodcherry; 
P/O . G. C. R. Woodhouse; AV/O. D. A. T. Young.

K i l l e d  o n  A c tiv e  Service.—Fit. Sgt. R . D. 
Fishbourne; F /O . J . H a ll; F it. Lt. A. Smith; 
Act. Sqn. Ldr. A. Stewart, D .F.C.; Sgt. L. Ward.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , B e l i e v e d  
K i l l e d  o n  A c t iv e  S e r v i c e , N o w  P r e s u m e d  
K i l l e d  o n  A c t i v e  S e r v i c e .— Fit, Lt. R .  R .  
McNair-Taylor; Sgt. C. W . Mathews.

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 iv e  S e r v i c e .— L.A/C . 
T. C. S h a rp .

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 iv e  
S e r v i c e .—S g t. S . Foster; S g t. I I .  M a r in e r ;  F/O . 
A. R . Pewsey.

W o u n d e d  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 . AV. J. W . Atty; L .A /C . L. E. K in g ;  L.A /C . 
A .  Owen.

D i e d  o n  A c t iv e  S e r v i c e .— F/O . H. Chapman; 
Act. F it Lt. I I .  W. Clover; Sgt. R . S. Finney; 
F /O . A . S. Haynes; Sgt. E. C- Johnson; L.A /C . 
F. C. Tanner.

Royal Australian A ir  Force
K i l l e d  i n  A c t io n .— P/O . C. W. Evans; F/O .

E. Johnston; W /O . E. G. Murphy; W /O . J . II. 
O’Keefe.

W o u n d e d  o r  I n j u r e d  i n  A c t i o n .— F/O . J . H. 
Bridekirk; W /O . A. D. Brown.

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 .
F. M. Jackson.

M i s s i n g .—Fit. S g t . C. R. H. Foster; Fit. Sgt. 
J . H. McGuigan; Fit. Sgt. E. D. Tisdell.

W o u n d e d  o r  I n j u r e d  o n  A c t iv e  S e r v i c e .—  
L.A /C . R . A .  Samuel.

Badge of No. 258 Badge of No. X V  
Squadron, R.A.F. Bomber Squadron, 
— “ In Medias R es”  R . A . F . —  “ A i m  
(Into the Thick of Sure.”

Things).

Royal Canadian A ir  Force
K i l l e d  i n  A c t io n . —P/O . J . A . Allen; F/O . 

T. P. Dollery; W /O . II. A . Fisher; F /O . A. P. 
Jensen; F /O . J . G. S. J . Livingstone.

P r e v i o u s l y  R e p o r t e d  M i s s i n g , N o w  R e  
p o r t e d  K i l l e d  i n  A c t io n .— F / O .  D . D . 
P la t a n a .

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 io n .— F/O . 
R . L. Cotnam; F it. Lt. R . F. Galbraith; P/O. 
R. J . Grisdale; F it. Sgt. J . M. H irak; F /O . W. G. 
McLeod; Fit. Sgt. D . W. Roberts; Fit. Sgt. F. G. 
Seeley; F /O . I .  B . Zierler.

M i s s i n g .—Fit. Lt. D. Buchanan; F it. Sgt. 
M. J . Burns; F /O . II. E. L. Chapman; Fit. Sgt. 
J. W. Churms; Fit. Lt. E. E. Ettinger; F/O . 
R . S. Evans; F /O . G. W. G e ll; W /O . W. M. L 
Green; W /O . WT. Henderson; F /O . J . A . R. G. 
Heroux; F /O . D. H . Johnson; Fit. Sgt. G. J 
Jones; Fit. Lt. AV. Kroeker; Fit. Sgt. J . C. P. A. 
Laferriere; Sgt. G. A. Livingston; F /O . C. R . 
Loft; F it. Sgt. D. L. Lorenz; F /O . J . A. MacFar- 
lane: F /O . M. R . McKay; Fit. Sgt. C. C. 
MacLaren; F it. Sgt. H. A. Mitchell; F/O . C. E. 
Modeland; F it. Lt. L. H . Parker; Sgt. J . A  L. 
Potvin; F /O . I I . W. Reid; F /O . J . L. P. 
Routhier; F /O . W. Semeniuk; F /O . M . F. E 
Sergeant; P /O . J . G. L. R . Sicotte; Fit. Lt. W. D. 
Sm ith; W /O . D. J .  Spence; F /O . L. M . Sprv; 
Sgt. J . Stevenson; F /O . J . E. Stillings; Sgt. J.  R. 
Switzer; Fit. Sgt. D. R . Teevin; W /O . A. F  D. 
Turner; F it. Sgt. J . C. Valiquette; F it. Sgt. A . E  
Vardy; F /O . L. E. Veitch; F it. Sgt. E. R. 
W ightman; F /O . D. W. Wincott.

K i l l e d  o n  A c t i v e  S e r v i c e .— Fit. Sgt. I I . C. 
Daer; F /O . K .  V. Dunning; F /O . R . E. Feather- 
stone; F /O . R . J . Glazier; Fit. Lt. H. D. Mackey; 
Fit. Lt. I. W. Smith.

W o u n d e d  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 . II. Crown; W /O . C. D. Lovegrove.

D i e d  o n  A c t i v e  S e r v i c e .—Fit. Sgt. G. B. 
Stevens.

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 io n , N o w  P r e s u m e d  K i l l e d  in  
A c t io n .— F/O . L. J . Brennan.

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 . II. Callow; Fit.  
Sgt. G. B. Roche; F it. Sgt. K . E. Smith. • 

M i s s i n g .— Act. F it. Lt. J . Currie.

South A frican A ir  Force
K i l l e d  i n  A c t i o n .— Lt. N. Bremner; Lt  G. J . A .  Van Dam.
M i s s i n g .— Lt. R .  S leep .


