
AIRCRAFT ENGINEER

F ir s t  A e r o n a u t ic a l  We e k l y  in  t h e  Wo r l d  ; F o u n d ed  iq o q

Editor 
C. M. POULSEN

Managing Editor 
G, GEOFFREY SMITH, M.B.E. War Correspondent 

JOHN YOXALL

Editorial, Advertising and Publishing Offices: DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
Telegrams: Truditur, Sedist, London. Telephone: W ate r lo o  3333 (35 lines).

COVENTRY:

8 - I 0, C O R P O R A T IO N  ST.
Telegrams : Autocar, Coventry. 
Telephone : Coventry 5 2 I 0.

BIRMINGHAM, 2:
G U I L D H A L L  B U I L D I N G S ,  
N A V I G A T I O N  S T .
Telegrams : Autopress, Birmingham. 
Telephone: Midland 2971 (5 lines).

MANCHESTER, 3 :
2 6 0 ,  D E A N S G A T E .  
Telegrams : lliffe, Manchester, 
Telephone : Blackfriars 4412.

GLASGOW, C . 2 :
2 6 B , R E N F I E L D  S T .  
Telegrams: lliffe, Glasgow. 
Telephone : Central 4 8  5 7.

SU B SC R IP T IO N  RATES : Home and Abroad : Year, £3 1 0 .  6 months, £1 10 6.

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

No, 1919. Vol. XLVIll. O c to b e r 4th , 1945 Thursdays, One Shilling.

Ûie Outlook
W hat llie Army T hinks

IJMJTURE historians will certainly choose 1939 as 
* the year in which the novelty of air power began 

to exert a serious influence in war, for in 1918 
that power had not really got into its stride. The fair- 
minded historian (admittedly a rara avis) will not accept 
as authoritative the enthusiasm which declares that the 
air is the dominant arm, any more than he will be 
affected by the grief of old cavalry soldiers that the 
horse no longer rules the battlefield. Probably the best 
estimate of the effect produced by air power in the 
defeat of Germany could be given by a highly placed 
and candid German authority. Next to that, it is most 
useful to hear the opinion of an authoritative Allied 
officer who is not a member of the flying Services. Field 
Marshal Sir Harold Alexander has given his opinions in 
a very frank interview to The Times, which did not 
deal exclusively with the air, but gave some most im­
portant reflections on its part in the Italian campaign 
from the A rm y's point of view.

Perhaps the remark of Sir Harold’s which will attract 
most attention is the one in which he said that the 
atomic bomb is unlikely to be a sufficient deterrent to the 
natural bellicosity of man, but he adtfed that what we 
want is a small staff of experts to watch rhe latest 
developments of science, and he ended by saying that 
if our N avy  and our air pilots kept abreast of the latest 
developments of science we should be able to stand up 
to anything. W e take it that he did not mean to ex­
clude the Arm y from the need to benefit from science.

The importance of airfields in modern war is shown 
by the discovery of a German document which explained 
that one reason why the enemy did not shorten his lines 
in the Apennines was that it was advantageous to fight 
as far away from the homeland as possible, so that 
hghter-bombers could not bomb the Reich. That fear

of bombing should force an enemy to fight in a disad­
vantageous position is most significant. But the Field 
Marshal did not consider that our overwhelming 
superiority in the a ir ,’ - our greater strength in guns, or 
our far greater mobility was the decisive factor in the 
German defeat in I t a ly ; but the fact that the Germans 
had their backs to the Po, and when defeated could not 
withdraw. There are, in fact, times when air supremacy 
is not decisive.

On airborne troops Sir Harold was most interesting. 
The use of them, he said, could obviously be carried 
much further. Once a commander nad to search for 
his enemy's exposed flank ; now he could go over the 
top and plant a force in the enemy's rear. Previously 
this could only be done b y  sea, and then command of 
the sea was all-important. Now command of the air 
had become even more important (of course, from the 
Arm y General's point of view). The ordinary student 
can see for himself that command of the sea remains 
of the utmost importance in a world war, but Sir Harold 
was evidently thinking of the effect of air and sea on a 
specific land campaign. W e have all heard already of 
what marvels Admiral Mountbatten was able to perform 
in Burma once he had gained command of the air. The 
importance of that is now obviously well recognised by 
the leading personalities in both N a v y  and Army.

L uxury  and Econom y

WE have always rather regretted the tendency 
towards reviving names of aircraft types. The 
practice makes for a certain amount of confu­

sion, and more often than not there is no similarity 
between the original bearer of a name and its modern 
namesake. A  case in point is the Vickers Viking, an 
article on which appears in this issue. The original 
machine was an amphibian flying boat of all-wood con-
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struction, of which several versions appeared. So far 
as comfort was concerned, it was somewhat primitive, 
whereas the modern V iking is by w ay of being the last 
word. One might also argue the inappropriateness of 
the name on the grounds that comfort was not only 
unknown to the vikings ; it was actually discouraged.

H owever/ that is by the w ay. The new Viking is by 
all accounts something out of the ordinary both in the 
matter of comfort and from the economic point of view. 
‘ 'R id in g  on A ir "  has been used as an advertising 
slogan, but with the orthodox fixed wing the riding has 
not always been as smooth as might have been 
im agined! The wing of the V iking does not absorb 
bumps, but its flexible mounting does definitely relieve 
the passenger of nearly all of the mechanical vibration 
norm ally transmitted from the engines to the cabin. 
O ne’s first flight in the new Viking takes one back to 
the days of the change-over on London buses from solid 
to pneumatic tyres. The difference is as great as that, 
and the improvement in noise isolation is comparable, to 
remain in the simile, with the difference between the old 
open-top-deck buses and the present enclosed-top 
models.

It might have been expected that all this extra pas 
senger comfort would have detracted from the opera­
tional economy to the dism ay of potential operators. 
This appears very far from being the case. A  member 
of our editorial staff attempts in this issue to evaluate 
the economics of operating the Viking. True, he has 
had to make certain fundamental assumptions, but they 
do not appear unreasonable, and if they are anywhere 
near correct, the V iking is a remarkable aircraft from 
every point of view. The L / D  ratio at cruising speed 
is high, and the cost per ton-mile and per passenger- 
mile is rem arkably low. Although he bases his calcu­
lation on maximum rather than on recommended cruis­
ing power and speed, the final result is not likely to be 
wildly wide of the mark. Just under one shilling per 
ton-mile and just over one penny per passenger-mile are 
figures which cause a raising of the eyebrows, especially 
when, as in the case of the Viking, they are coupled with 
a satisfyingly high cruising speed. Costs will obviously 
vary  widely on different routes and in different circum­
stances, but these basic figures— assumed though they 
be— hold out hopes for a bright future for commercial 
aviation, if the Government will give it a chance to 
develop as it should and car
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The W inster  of O ur Discontent

PO IN T is lent to the question in Parliament which 
Mr. Gandar Dower is addressing to Lord Winster 
(concerning the deadlock in civil aviation) by the 

purposeful w ay in which our American friends are forg­
ing ahead. A t the time of going to press the Skym aster 
is well on its world-circling flight, and there is every 
prospect that it will complete its journey to-day accord­
ing to schedule. Concurrently it is announced that Pan 
American Airw ays intends to resume regular trans­
atlantic services in the near future with Douglas 
machines without waiting for the completion of its fleet 
of Constellations. Other American companies are press­
ing forward with their plans, and in the near future we 
shall see American air lines operating very efficient ser­
vices over routes on which British aircraft ought to be 
“  showing the flag .”

The fact that B .O .A .C . and R .A .F . Transport Com­
mand are carrying on does not alter the fact that this 
country is, so far as commercial aviation is concerned, 
in a state of suspended animation, pending the announce­
ment of a Government policy. There is so much to be 
done and so little time in which to do it if the world 
in general is not to form the opinion that Great Britain 
and the Em pire are negligible quantities. The new 
Government has not given an y hint as to its intentions, 
and until it does no one can begin even to plan, let alone 
getting staff together against the time when aircraft 
become available from the British industry.

A D V A N C E D  T R A IN E R  : The Bristol Buckmastet I, which is equipped as a three-seater trainer : pupil, instructor and wire­
less operator. The instructor’s seat is on the starboard side and dual controls are fitted for the throttle, airscrew speed and 
feathering, undercarriage and flaps. A  lever on the control column enables him to take control of the brakes. The Buck-  
master is of all-metal, stressed-skin construction and is powered by two Bristol Centaurus VII engines. Four-blade Rotol

airscrews are fitted. Span 71ft. ioin., length 46ft. 5in., height 15ft. loin.
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A  temporary bridge at Cologne 
spans the Rhine beside the 

wrecked Hohenzollern bridge,

P art II— Ruhr Alum inium  Works Intact : Summary of Qerman Jet 
Propulsion Activities : Comparisons and Consensions

B y  G .  G E O F F R E Y  S M I T H ,  M . B . E .

DU R IN G  the tour of devastated Ruhr manufactur­
ing centres and the coal district we visited at 
Grevenbrucke, near Essen, the Vereinigte 

Aluminium Werke which, exceptionally, was little 
damaged, though the village suffered badly. Here 
aluminium scrap is melted down by the hot rolling pro­
cess to strip thicknesses in ten processes and re-used. 
For stressed parts 40 to 50 per cent, virgin metal is 
added. This factory would be able to get going at once 
with a little assistance, particularly electric power. In 
the works we saw miles of tin foil used to confuse our 
radar. Adjoining was the largest of the m any dumps 
of damaged aircraft I inspected, mostly German, but 
including American, British, French and Italian. Some 
instruments have been removed 
and undercarriages of the big 
bombers collected together, but 
there must be thousands of air­
craft in this huge field for the 
works to draw upon. At 
Cologne the famous Hohenzol­
lern bridge lay crumpled in the 
Rhine, a temporary affair taking 
the lines of traffic. Lines of 
lorries carrying much-needed 
coal for the north-west fre­
quently checked progress, and

constantly there were warnings of mines by the road­
side. Side streets in the Ruhr cities remain just 
ru b b le; traffic cannot negotiate them. Cologne, Dort­
mund, Dusseldorf and Essen vied with one another as 
claimants for the worst damage. Most of the huge 
Krupp works are a mass of twisted girders with only the 
outer shell remaining. Not so Villa Huegel, the 
grandiose palace of a hundred rooms formerly occupied 
by the Krupp fam ily and now one of the headquarters 
of the Control Commission. When negotiable the 
Autobahn  proved a real relief, but frequent craters, only 
hastily filled, caused sudden decelerations as well as dis­
comfort. Bailey bridges have proved of enormous help 
in restoring communications, following wanton damage.

The predicament of Germany 
can be gauged b y  the fact that 
40,000 railway wagons are not 
available as they are blocked by 
destroyed bridges. The number 
of locos, is sufficient to meet 
restricted requirements, and rail­
w ay services are gradually being 
extended ; three bridges are now 
available over the Rhine. Road 
and air services are extremely 
hard pressed because of the 
shortage of railway facilities.

THE first instalment o f this article, published in last 
week's issue of “ F l i g h t g a v e  a general review o,r 
conditions in Germany and briefly sketched the adminis­
trative set-up under the Allied Control Commission. It 
then went on to detail some of the ch ief facts gleaned by 
the author from officials of the M ilitary Government on 
the country's present position in regard to supplies of 
various industrial essentials.

The earlier phases of the itinerary were followed, and 
the activities, past and present, of such organisations as 
the 8.M.W. concern and the Hermann Goring Institute 
were described.
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Coal production has grown to approximately ico,ooo 
tons a day.

W e entered the American zone at Frankfurt by Avro 
Anson, lunching in the huge offices of the I.G. Farben 
Industries, now U.S. headquarters, which only one 
bomb had disturbed. We 
jeeped uncomfortably to 
Wiesbaden. Our hotel was 
not too bright— no towels, no 
hot water, no bed clothes, no 
glass in the windows, no 
service; but, after all, there was no charge!

Many Road Deviations Nocessary

From this point we progressed to Worms, Speyer and 
Landau, over execrable bomb-damaged roads skirting 
the French zone. Crossing the solitary pontoon bridge 
hereabouts over the Rhine we enjoyed free beer with the 
U.S. troops at Karlsruhe. En route to Stuttgart we were 
frequently on and off the Autobahn, damage to bridges 
being the cause of the deviations. We" stayed at the 
once-splendid Graf Zeppelin hotel, now badly damaged, 
but the section that remains is comfortable. W e noted 
the King of Wurtemburg’s palace in ruins from a raid 
on the city in July, 1944. Scores of porcelain enamel 
tiles of striking design lay among the rubble. Onward 
to Ulm and Augsburg we heard frequent groans from 
the rear seat of the jeep as we bounced over pave and 
hastily filled shell craters. W e encountered several long 
lines of lorries crammed to capacity with happy 8th 
Arm y men on leave, practically the only cheery souls 
we encountered. At Augsburg we talked with the 
engineers of the damaged M .A.N. Diesel Works— but 
that is another story. At Munich particular difficulty 
was experienced in finding our quarters— all normal 
direction signs in towns and villages are lacking and 
street “ corners”  have mostly gone. The B .M .W . air­
craft engine, car and motor cycle works proved par­
ticularly interesting, though little work is being done 
in the few shops remaining intact. Already the high- 
altitude test tunnel previously referred to is being put 
to good use by Britain, as we were able to see. A  thick 
frost crustation appeared on the engine under test, as its 
power reading and consumption were recorded.

German activities in the production of turbine-jet-pro­
pelled service aircraft have previously been reviewed in

articles in the June 14th and September 13th issues of 
Flight. In addition, much that was revolutionary was 
on the way, including high-powered turbines driving 
airscrews. Endurance, largely due to the lack of time 
in developing suitable heat-resisting materials, was the

main weakness of German 
turbines, which are compli­
cated in design. Hollow tur­
bine blades of sheet steel 
were adopted only because 
of the time factor in evolv­

ing suitable material to withstand the extremely high 
temperatures. As a result German jet aircraft were 
extremely fast but required constant overhaul— about 
25 hours was the average “  life.”  I counted 22 replaced 
blades in a single B .M .W . turbine wheel. The Junkers

A  corner of the 
huge Krupp works 
at Essen as it is 

to-day.

I N G E R M A N Y  T O - D A Y  
(Continued)

(Above) Three-view general arrange­
ment drawing of the jet-propelled 
Me 262. Span 41ft., length 34ft. 9m. 
(Left) About to embark on a U.S. 
Dakota troop transport at Munich for 

the flight to Paris.
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unit also had austenitic steel hollow 
blades for the turbine. In each case 
the multi-stage compressors were 
fitted with duralumin blades. It was 
reported to me that certain German 
axial flow turbine-compressors 
tended to stall, and cut out alto­
gether, due to instability of combus­
tion. A  number of aircraft have 
been lost from this cause. Most of 
them were of the 10,000 r.p.m . 
order. The HE/Hirth, of 2,860 lb. 
thrust, was the most powerful tur­
bine, but it was not ready for ser­
vice. Only twenty had been pro­
duced.

Projected types of turbines and
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The Natter was a rocket-propelled interceptor 
intended for attack on bomber formations 

The rockets in front formed the missiles.

A  glimpse of the Maschinenfabrik Deutschland, typical ot 
Ruhr factory devastation.

The ingenious Bri­
tish Bailey bridge has 
proved of enormous 
value in restoring 
c o m m u n i c a t i o n s .  
This is a 3-tier type 
on the Autobahn 

near Bielefeld.

The TA152H was a high- 
altitude reconnaissance air­
craft with pressure cabin. 
A  Jumo 2 1 3 E engine was 
fitted. Power boosting 
chemicals were used, which 
gave a maximum speed of 

472 m.p.h. at 41,000ft.

those under development were to 
be far more powerful. One 
B .M .W ., for example, had a 12- 
stage axial flow compressor, an 
annular combustion chamber and 
a three-stage turbine, not unlike 

the design envisaged in my book, “ Gas Turbines 
and Jet Propulsion for A ircraft,”  two years ago. It was 
hoped to attain 7 ,5 0 0  lb. static thrust. Brown Boveri 
were developing a closed circuit turbo unit. Junkers, 
too, had a unit of some 6,0 0 0  lb. thrust on the way, with 
a weight of 4 ,4 0 0  lb. and also a turbine unit driving con­
tra-rotating airscrews. B .M .W . likewise adopted air­
screw drive for one of its latest turbo-units. Some 
notable experiments had been started on ceramic tur­
bine blades— an extremely important development which 
should be continued.

Rockets and Jet Helicopters

Possibly it was in rocket propulsion that the German 
technicians showed the greatest advances. The con­
sumption of fuel was phenomenal and the range short, 
but the speeds were extremely high— up to 600 m .p.h. 
The HW K2509 unit installed in the Me 16 3 B  weighs 
only 3 6 5  lb. and develops a thrust of 3 ,3 0 0  lb. Fuel 
consumption exceeds 1 ,0 0 0  lb. per minute, but the unit 
can be throttled back to give a maximum thrust of 
220 lb. To increase range, the pilots resorted to gliding 
between high-altitude speed bursts. Looking ahead, a
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A  single-line pontoon bridge leads to 
Dusseldorf.

German scientist estimated that mails 
from Europe to America can be 
delivered by rocket in 25 minutes.

A  development of particular interest 
is a small helicopter with a jet-actuated 
rotor. The aircraft has an all-up 
weight of only 1,400 lb. An engine 
of 135 h.p. drives an ordinary centri­
fugal supercharger which delivers a 
petrol vapour mixture through the 
hollow rotor blades to burners at the 
tips. The burnt gas is ejected 
through tangential nozzles causing the 
rotor blades to rotate by reaction.
Other helicopters under development 
included an F a 284 with two 
B.M .W . 801 engines, all-up weight
33,000 lb., and an F a 282 as a small 
observation helicopter. Its engine of 
150 h.p. drove two rotors mounted 
with the axes close together and 
turning in opposite directions.

Another remarkable and unique ‘ ‘ find is a most 
complicated Zeiss stereoplanagraph for photogrammetry. 
This term embraces the art of constructing maps from 
aerial photographs, performs all its own corrections 
during the process and enables rapid and mathematic­
ally correct results. Its possibilities for town planning 
in peacetime are obvious.

A  Novel Tw in-engined Fig-hter

Of several notable fighters under development, pos­
sibly the Do 335 was the most remarkable. It had a 
1,900 h.p. D .B . 603 engine in the nose driving a tractor 
airscrew and a similar engine in the tail of the fuselage 
driving a pusher propeller. Its speed was over 470 
m .p.h. There was a project for installing a turbo-jet 
unit in place of the rear engine.

Another larger type of missile under development in 
Germany, the BP20 Natter (Viper) carried a pilot to 
control its brief course during the final stages of an 
attack on bomber formations, and provision was made 
for the pilot of this interceptor to bale out b y  parachute. 
The initial flight v as to be directed from radar detectors.

Still another missile to protect ground targets was a

A n  immense dump of d am ajed  aircraft 
adjoining the alum inium  plant at 

Grevenbriicke.

Heinkel rocket with wings. It was 
just on the point of production at the 
German collapse. Clearly our per­
sistent bombing attacks were seriously 
disturbing to the enemy, and caused 
concentration upon means of defence. 
Persistent bombing of communica­
tions had served to reduce piston 
engine production, judged by 1943 
standards, by two-thirds.

During m y talks I learned of a sub­
marine engine which will run success­
fully under water. It is a closed- 
circuit type, that is, the exhaust gases 
are reused. It is necessary to intro­
duce a small amount of oxygen, and 
push a little of the exhaust into the 
water— that was the German tech­
nician's explanation of the engine he 
termed the Kreislauf. I have no doubt 
the Admiralty know all about it.

British and Allied technicians in their investigations 
have unearthed much equipment of this character and 
are making a special study and detailed reports with 
the assistance of German technicians. There is no deny­
ing that technical progress in Germany was most 
marked, and enormous strides had been made in the per­
fection of diabolical controlled missiles, mostly rocket- 
propelled, for use from ground to air and air to air. 
Fortunately the Allies were always a jump ahead and the 
essential thing is that we won the war. Allied day and 
night bombing and the destruction of communications 
prevented, just in time, the final use of the later German 
weapons.

German progress with atomic bombs seems to have 
been effectively checked b y  the daring British-Norwegian 
Commando raid on the heavy-water plant at Vermork.

In armament and radar, Air Chief Marshal Sir Sholto 
Douglas told the writer in a general discussion at his 
headquarters at Buckaburg that unquestionably we were 
ahead. The captured liquid-rocket types, the Air Com- 
mander-in-Chief of the Air Force of Occupation regarded 
as too risky to flying personnel and they were being used 
only for special tests. In normal piston engine fighters, 
fighter-bombers and bombers, Britain and the Allies for

The T a  154 bad w eather and short- 
range night fighter. First produced in 
1943. Length 41ft. 3m. Span 52ft. 

6in. H eight 12ft.
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years past were in the ascendancy.
Our piston engines were alw ays on 
the top line. The Fw  190 and the 
various bomber types were not really 
a success, he added. But in the 
opinion of British technicians with 
whom we discussed the subject, Ger­
many was more advanced in the 
production of turbine jet-propelled 
aircraft, not only in designs but in 
quantity also. Three thousand per 
month were reported to be in pro­
duction. Jet propulsion was very 
attractive to the Germans because of 
the speed of m anufacture, and there­
fore it received high p rio rity ; but 
the machines were more complicated 
than British designs, heavier and 
relatively less efficient. Jet fighters 
of the 600 m .p.h. class were in proto­
type form. D ay fighters, night 
fighters, and even a couple of four- 
engined bombers were turbine- 
equipped, though latterly German 
energies were diverted from bombers 
to means of defence. In rocket- 
assisted take-off Germ any evolved m any novel designs 
revolutionary in performance ; but their life was brief.

In most applications of jet propulsion, materials of 
suitable quality, denied to them by reason of constant 
bombing and the urgency of the deteriorating situation, 
would have provided much improved results. They 
were forced to utilise hollow turbine blades of sheet 
metal, for example, save for the Schmidt turbine, which 
had water-cooled blades. Panic decisions by Nazi 
leaders led to frequent changes in leading personnel and 
their production plans, which seriously handicapped 
German output. “ Hitler was our best a l ly ”  is a good 
method of describing the final phases of the war, after 
studying the ever-changing Nazi plans which hampered 
production. Co-ordination and strong direction was 
completely lacking, and high Nazi officials frequently 
over-ruled the judgment of experienced technicians.

B y  contrast, this country pursued a definite policy 
without deviation or interruption, and scored thereby. 
This did not prevent desirable modifications and up-to-

The F w  190/Ju 88 composite aircraft. The Ju 88 was flown under the control of the 
Fw 190 and released over the target. In the Ju 88 was a heavy load of explosive 

and the aircraft became, in effect, a guided bomb.

the-minute changes dictated b y experience to ensure 
the finest aircraft for Service use. The biggest German 
factories were gradually driven underground by per­
sistent bombing, but curiously this was not a bar to 
production as it was found that due to more settled 
mentality, &ven temperature and better conditions gener­
ally, more work was achieved. Metal stocks were large. 
The largest underground factory was at Nordhausen, 
Saxony, now in the Russian zone. Here in a tunnel 
over a mile in length, with shafts on either side, some 
30,000 workers— Russians, French, Italian, Poles and 
Germans— were employed on V i  and V2 weapons and 
Ju and B .M .W . turbine jets. The output of V2s was 
900 per month. Twenty-five thousand machine tools 
were used in the factory, which had no lifts ; it is possible 
to drive straight in like entering a railw ay tunnel.

But never again will such diabolical weapons leave 
these factories and tunnels. The combined fighting forces 
of the Allied Nations have rendered their account. 
Butter, not guns, will be G erm any’s cry for m any years.

F U T U R E  OF R O L L S - R O Y C E  F A C T O R Y

MR . A R T H U R  W O O D B U R N , M .P .,  P a rliam en tary  Secre­
ta ry  to  the M in istry  of A ircra ft  P ro d u ctio n , recen tly  

visited the R o lls-R o yce  fa c to ry  a t  H illin gton , G lasgow , and 
entered into  a  lull discussion w ith  the m an agem en t and workers 
on the question of redundancy. Mr. W oo d b u rn  said th a t  the 
G overn m en t p o licy  w as to release workers from  w artim e pro­
duction in order th a t  th e y  m igh t be absorbed as speedily as 
possible into peacetim e developm ent.

D ealin g  w ith  the suggestion th a t  the G o vern m en t should 
utilise H illin gton  for the production  of peacetim e goods, he 
said there was not tim e to w a it  until legislation  g a ve  such 
powers to  the G overn m en t. I t  w as essential th a t  fa c to ry  
space should be availab le  for enterprises w ith  plans, prepara­
tions, and m arkets ready. T h e  G o vern m en t app reciated  th e  
fears of the W e st of Scotland arisin g from  experiences in the 
black period betw een the wars, and was, therefore, d es ig n a t­
ing Clydeside as a d eve lop m en t area. T h is  m ean t th a t  p rivate  
snterprise seeking to begin production  w ould  be d iverted  a u to ­
m atica lly  to  this area. So far as i t  was possible, the G o v e rn ­
ment intended to g ive  preference to  industries lik e ly  to  prove 
a perm anent acquisition  to  Scotland.

A larm  w as expressed b y  th e  w orkers a t  the ap p aren tly  
m ounting figures of un em ploym en t. Mr. W o o d b u rn  em pha­
sised in his reply th a t  it  was im p o rtan t to  distinguish  betw een 
the registered figures of unem ployed, representing w orkers 
absorl'v i into peacetim e production in the space of a few days,

and th e  figure of un em ployed  w hich  referred to  th e  pre-war 
period and w as on a  so m ew h at perm an en t basis.

T h e  M inistry  of L ab o u r, he said, had given  assurances th at 
there w as still an  urgen t dem and for labour. A  great part 
of our housin g  prod uction  w as a ctu a lly  b ein g  held up for 
lack  of the v e r y  skill th a t  w as being set free in H illington.

R .A .F.'s  W A R T I M E  E X P A N S I O N

FA C T S  and figures issued to -d a y  grap h ica lly  illustrate the 
trem endous grow th  of con struction  necessitated b y  R .A . F .  

expansion  and the enorm ous burden  of w ork th ro w n  upon the 
D irectorate-G eneral of W o rk s  of th e  A ir  M inistry.

T h e  to ta l  cost of m eetin g  the U .S .A .A .F .  w orks program m e 
carried ou t b y  the W o rk s D irecto rate  am ou n ted  to m ore th an  
^100,000,000. T o ta l  w orks exp en d iture  (excluding m ain ten ­
ance) a t  hom e and abroad  was, from  1939 to 1944, over 
^570,000,000. In 1942, the peak year, ^145,000,000 w as spent. 
T h e  norm al sum  expended on A ir  M in istry  w orks before 1935 
ranged betw een ^750,000 and £1,250,000.

U p to  the end of M arch, 1945, a to ta l of 430 airfields in 
use b y  th e  R . A . F .  and U .S . A . A . F .  in the U .K .  had been pro­
v id ed  w ith  p aved  ru n w ays. T h e  areas of p a v e d  runw ays, 
perim eter tracks and h ardstan din gs totalled  a p p ro x im a te ly  
175,000,000 sq. yd s .,  or 36,000 acres. This area is greater 
th an  th a t  of all the land w ith in  the b o u n d ary  of the c ity  of 
E d in b u rg h  (32,000 acres) and is the eq u iva len t of a  30ft. wide 
road stretching for n early  10,000 miles.
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HERE
AND

THERE

STILL T H E Y  COM E : Attempts to evolve an aircraft operated by pedalling gear 
almost date back to Icarus. This “  bikeplane ”  is among the novel inventions 
shown at the Paris Fair recently. No performance figures have been released

for publication !

Appointments

A I R  V I C E - M A R S H A L  S I R  H A R R Y  
B R O A D H U R S T ,  w ho com m anded 

a fighter group of the 2nd T . A .F .  in the 
N o rm a n d y  cam paign  and before then 
was com m ander of th e  D esert A ir  F orce  
from  T rip o li onwards, has now  been 
appointed  adm inistration  chief of F ig h te r  
C om m and. A ir  V ice-M arshal C. B .  S. 
Spackm an , w h o  served in the 1914-18 
w ar, has been appointed  A .O .C .  N o. 19 
G roup, C oastal C om m and, R . A . F .

Congratulations

MR . W A Y N E  W . P A R R I S H ,  editor of 
our contem porary, American A v ia ­

tion, has won first place in th e  m agazine 
section of the annual av ia tio n  w ritin g  
and ph otographic  com petition  run b y  
T ran scon tin en tal and W estern  A ir  Inc.

H e w as chosen as the w inner for his 
w eekly  colum n in L iberty  Magazine, and 
w as also the w inner in this section last 
year.

T h e  prize is a com m em orative  plaque 
and a cheque for $250.

N ice w ork, Mr. P .,  and here’s w ishing 
y o u  luck  in pulling off “ the h a t t r i c k ”  
w ith  another first n e x t  year.

U.S. Carrier Strength

IF  resolutions recen tly  b ro u g h t before 
Congress are im plem ented— w hich is 

probable— the U .S . N a v y  w ill h a ve  a 
peacetim e carrier strength  o f  three large 
a ircraft carriers (42,000 to n s),  24 aircraft

carriers (27,000 to n s ) ,  ten ligh t a ircraft 
carriers ( n ;ooo to n s ) ,  and 79 escort 
carriers.

T h e  o n ly  ch an ge from  the present ca r­
rier strength  of the U .S . N a v y  shown in 
these figures is a reduction of three in 
the 27,000-ton class.

Record Parachute Drop

A  R E C O R D  " d e l a y e d "  drop from 
42,000ft. b y  M aj. Vassili R o m an iuk , 

the celebrated R ussian  parach utist, was 
reported from  M oscow  b y  R e u te r  last 
wee'k.

A ccord in g  to  this report, the Soviet 
airm an, clad in fur and equipped w ith  
recording instrum ents, d elayed  opening 
his 'ch u te  for an in terval of four

m inutes, during w hich he dropped to 
w ith in  2,600ft. o f the ground— a free 
fall of some 7^ miles ! T h e  recorded 
tem perature a t  42,000ft. w as — 53 
deg. C.

One im agines th a t  four m inutes never 
seemed longer.

The Dove Takes Wing
' T H E  p ro to ty p e  of the D .H . 104— the 

de H a v illan d  D o v e — was success- 
frilly test-flown for the first time last 
week.

T h e  first brief description of this 
a ttra c t iv e  post-w ar feeder-line ty p e  was 
published in Flight,  A p ril  12th, and was 
illustrated  b y  tw o  a rt is ts ’ draw ings show ­
in g  the D o v e  to be a particu larly  well- 
proportioned low -w in g ty p e  powered b y  
a pair of the new supercharged six- 
cy lin d er in verted  air-cooled D .H . G ip sy  
Queen engines, and distinguished b y  
w ings of a high aspect-ratio, and a tr i­
cyc le  undercarriage. Three-bladed D .H . 
reversible-pitch c.s. airscrews are ju st 
one in dication  of the up-to-the-m inute 
design of this all-de H avillan d  n ew ­
com er, w hich seats from  eight to  eleven 
passengers according to requirem ents in 
the w a y  of to i le t  and b a g g a g e  accom m o­
dation.

Pathfinders Forgather

ME M B E R S  of the P athfin der A ssocia­
tion m et for the first time in their 

n ew ly  acquired  premises a t  115 , M ount 
Street, L o n d o n , W . i ,  one evenin g  last 
w eek and were w elcom ed by their first 
president, A ir  Vice-M arshal D . C. T, 
B e n n e tt ,  founder and com m ander of the 
fam ous P ath fin d er F o rce  until his re­
ce n tly  announced retirem ent from  the 
R .A . F .  to take  up a post in c iv il  a v ia ­
tion.

T h e  premises, w hich contain  the A sso ­
c ia tio n ’ s registered offices as well as pro­
v id in g  a m eetin g  place for its members, 
are a t  the B e rk e ley  Square end of M ount 
Street (a p o in t to  rem em ber when v is it­
in g  them  for the first time b y  bus or 
tu b e !)  and h ave  th a t  friendly personal 
atm osphere w hich  is so m uch better than

L A C H R Y M A T O R Y  L A Y -O U T . A  fine display of leeks and onions at the R .A .F . ’s 
third fruit and vegetable show staged in the Royal Horticultural Society’s Hall, 
Westminster. In 1944 food to the value of about £300,000 was grown on 

some 6,330 acres of “ land surplus to Service requirements/'
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R Y A N  F I R E B A L L  : A n  artist’s impression of the new U.S. Navy fighter, some 
details of which, recently released, are given in the adjoining column. It has

both piston and jet power units.

HERE  A N D  T H E R E
- wmm ■■ —  . . ....... 11 ■ mmmm ...... .... .. —  .« I ■ H  — — — — — — — 1̂ — — —

mere sum ptuousness. Soon all the usual 
amenities of a  club will be provided here, 
and it  is also hoped to open up similar 
facilities in the provinces.

A. V-M . B e n n e tt,  in his in form al speech 
of welcom e, stressed th a t  the chief ob ject 
of the A ssociation  was to continue into  
civil life th a t  adm irable  sp irit which had 
grown up in the P athfin der Force  d u r­
ing the war. F in d in g  suitable  job s for 
dem obbed m em bers of the F o rce  was 
also an im p o rtan t fu n ctio n  and, a lth ough  
this w as not a lw a ys  v e ry  easy  these d ays, 
more than 100 had a lread y been found.

T h e A ssociation  hopes u lt im a te ly  to 
svvell its m em bership to a b o u t 10,000.

. Pistons Plus

ON E  U .S .  N a v y  Squadron is reported 
to  be using a new fighter, the R y a n  

Fireball, pow ered b y  both  je t  and piston 
engines.

The F ireball has a  1,350 h.p . W rig h t 
C yclone engine in th e  nose, and a therm al 
je t  in the tail. T h e  m achine can fly on 
either form  of pow er or use both  to ­
gether, th e  je t  being really  intended to 
g ive  extra  boost in com bat. (See a d ja ­
cent sketch.)

A.T.C. in Scotland

W IN G  C O M M A N D E R  L O R D  M A L ­
C O L M  D O U G L A S  - H A M I L T O N , 

D .F .C . ,  w ho was recen tly  appointed 
C om m an d an t of the A .T .C .  in Scotland , 
carried out his first inspection of a  cad et 
unit when he recen tly  visited  the 49th 
Squadron a t  G reenock.

He said th a t  w ith  the end of the w ar 
the A .T .C .  had finished the first phase of 
its w ork. T h a t  phase w as exceed in g ly  
well done, for the cadets served as a re­
cruitin g centre when men and m ore men 
were needed for air crews.

T h e  n e xt phase w as the establishm ent 
of the A .T .C .  on a perm anent basis. So 
lon g as there were air  services, b oth  civil 
and m ilitary, said Lord M alcolm , the 
need for air crews w ould continue to  
exist, and b oys were more like ly  to  get 
into these services b y  jo ining the A .T .C .

News

G

r o u p  c a p t . g . s . m . i n s a l l ,
V .C . ,  who w as app oin ted  to  the 

com m and of N o. 3 R . A . F .  D epot, Pad- 
gate, L an cs, in 1939, has retired from  
the Service  a t  the age of fifty-one. He 
won his V .C . as a  pilot in the 1914-18 
war.

* * *
A ir  Chief C o m m an d an t L a d y  W alsh , 

D irector of the W . A . A . F . ,  w ho arrived  
in K a ra ch i f"om E n g lan d  in a B .O .A .C .  
f ly in g bo at recently , has begun a m o n th ’ s 
tour of R . A . F .  units in south-east A sia  
where W . A . A . F .  personnel are em ployed. 

*  *  *

G roup C ap t. J. N oakes, w ho thrilled 
the H endon crow ds in pre-war R . A . F .  dis­
plays, has now joined F o llan d  A ircraft ,  
L td . ,  a t  H am ble, South am pton .

*  *  *

Sir F rederick  H a n d ley  P a g e  is to  d e­
liver his presidential address to  the In ­
stitu te  of T ran sport on M onday, O ctober 
8th. T h e  m eeting will be a t  5.30 p .m . in 
the lecture theatre of th e  In stitu te  of 
E lectrica l Engineers, S a v o y  Place , V ic ­
toria E m b an k m en t, W .C .2.

in Brief
Sunderlands of the Indian Ocean A ir  

F orce  h ave  been converted  into air a m b u ­
lances each capable  of accom m odatin g 
tw en ty -five  stretcher cases. T h e y  are 
engaged in e v a cu a tin g  sick ex-prisoners 
of w ar from  Singapore direct to  C eylon, 
and m ake the 1,600 m iles’ ocean crossing 
betw een daw n and dusk. M edical order­
lies tra v e l  on each flying boat.

*  *  *

Mr. H erbert L .  W y n e k en , A .S .A .A . ,  
A .C .W .A . ,  has been appointed  secretary  
and chief acco u n tan t to  E d g a r  A llen  and 
C o., L td . ,  consequent upon the election 
of Mr. W . H. H iggin b o th am  to the ch a ir­
m anship of the co m p an y.

* * *
T h e  sports activ ities  of G uest, K een  

and N e ttle fo ld  will be supervised b y  
Messrs. P a ts y  H endren and B ill  H itch , 
w ho h ave  recen tly  been appointed  w el­
fare officers a t  th is firm ’ s M idland and 
Cardiff factories respectively .

* * *
D r. J. H. Chesters, of the U nited Steel 

C om p anies ’ central research departm ent, 
has been aw arded the degree of D octor 
of Techn ical Science b y  the U n iversity  
of Sheffield for his outstan d in g  researches 
in refractories. H e is now engaged on 
w ork in the field of open-hearth furnace 
design.

* * *
T h e  first B r itish  a ircraft to  be sold to  

Chile for e igh t years are now on their 
w a y  to  Valparaiso . T h e y  are fifteen Miles 
M agisters.

* * *
T h e  W a r  S avin g s  G roup of the Ford  

shadow  fa cto ry  a t  M anchester, where 
Merlin engines are produced, recen tly  
reached the ^1,000,000 m ark. 'T h e  
parent p lan t a t  D agen h am  atta in ed  this 
d istinction  last year, and th e  to ta l sa v ­
ings for the w hole F o rd  group now ap- 
prpaches ^2,750,000.

* * *
T h e  a v ia t io n  dep artm en t of the D unlop 

R u b b e r  Co., L td . ,  has been transferred 
from  B irm in g h am  to  the firm ’ s C o ven try  
w orks, and w ill be under the control of 
Mr. J. W rig h t.  Mr. H. E . Price, a p ­
pointed m anager of this division a t  the 
start of the war, remains at F o rt  D unlop 
as sales m anager of the equipm ent 
division.

T H E  F A T A L  H O U R  : These three pictures were taken over Nagasaki, in the 
sequence shown from left to right, the first a few moments after the atom bomb 

was dropped and the other two at 20 min. intervals.
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V i«* kers V ik in g
Remarkable Passenger Comfort Coupled with Economical Operation 

at High Speed in Latest Weybridge Production
B y  C. B. B A IL E Y  -W A T S O N

IN  th e  M a y  24 th , 19 4 5, issue o f  F l i g h t  a  r e v ie w  o f  th e  
V ic k e r s  V i k i n g  w a s  g iv e n  to g e t h e r  w i t h  a  s p e c ia l  c u t ­
a w a y  d r a w in g ,  c a b in  p la n s , d e t a i l  s k e tc h e s  a n d  v a r io u s  

t a b u la t io n s  o f  d a ta .  T h a t  so m e d is c r e p a n c ie s  m a y  b e  
fo u n d  to  e x is t  b e tw e e n  th e  la t e s t  f ig u res  a n d  th o s e  g iv e n  
in  M a y  is d u e  to  th e  f a c t  t h a t  in  e s t im a t in g  th e  p e r fo r m ­
a n c e  o f  th is  m o s t  a t t r a c t i v e  a n d  v e r y  u se fu l  a ir c r a f t ,  
V ic k e r s  erred  on  th e  s id e  o f  p e ss im ism , w h ic h ,  o n e  m u s t  
a g ree , is b e t t e r  t h a n  s u g g e s t in g  g o a ls  b e y o n d  f a c t u a l  
a t t a in m e n t .

T h e r e  is n o t  v e r y  m u c h  p o in t  in  r e i te r a t in g  a d e s c r ip ­
t io n  o f  th e  a ir c r a f t ,  b u t  h a v in g  r e c e n t ly  f lo w n  in  i t  fo r  
a b o u t  tw o  a n d  a  h a l f  h o u rs  I  m u s t  e m p h a s is e  m y  o r ig in a l  
c o n te n t io n  t h a t  th e  e m p lo y m e n t  o f  a  f l e x ib l y  m o u n te d  
w in g  p la c e s  th e  m a c h in e  in  a  c la ss  o f  its  o w n . T h is  in n o ­
v a t io n  b y  V ic k e r s  (or so m e  v a r i a n t  o f  it) seem s l ik e ly  to  
b e c o m e  g e n e r a l  p r a c t ic e  fo r , o n ce  h a v in g  e x p e r ie n c e d  th e  
q u ie tn e s s  a n d  sm o o th n e s s  o f  a  r id e  in  th e  V ik in g ,  p a s ­
sen g ers  w il l  n o t  w i l l in g ly  g o  b a c k  to  r ig id ly  a t t a c h e d  w in g s ,  
no m a t t e r  h o w  g r e a t  a  d e g re e  o f  a l t e r n a t iv e  l u x u r y  is 
o ffered . T h is  sm o o th n e s s  w il l  n o t  b e  p a r t ic u la r ly  n o t ic e d  
a s  a n  o u t s t a n d in g  f e a tu r e  to  th e  c a s u a l  a ir  t r a v e l le r ,  b u t  
to  th e  p e rso n  w h o  flies r e g u la r ly  its  i m p a c t  is s tr ik in g .

F u r t h e r ,  th e  q u a l i t y  o f  in te r io r  a p p o in t m e n t  is  v e r y  
h ig h  ; th e  s e a ts  a re  a d m ir a b ly  c o m fo r ta b le  a n d  t h e  in te r io r  
fin ish  is o f  a  s t a n d a r d  t h a t  e x u d e s  a n  a ir  o f  q u ie t  g o o d  ta s te  
c o u p le d  w i t h  a  fe e l in g  o f  sp a c io u s  ease . W h e n  th is  c r a d lin g  
in  c o m fo r t  is a l l ie d  to  a n  a lm o s t  c o m p le te  a b s e n c e  o f  v i b r a ­
t io n  a n d  a  v e r y  lo w  le v e l  o f  n o ise— o n e  c a n  c o n v e rs e  in 
o r d in a r y  to n e s — th e n  th e r e  is v i r t u a l l y  n o  fo r w a r d  p ro g re ss  
le f t  in  th e  q u a l i t y  o f  c o m f o r t  w h ic h  m a y  b e  g iv e n .  D e ­
v e lo p m e n t  w il l ,  o f  co u rse ,  g o  on , b u t  i t  is p le a s a n t  to  t h i n k  
t h a t  th e  o p t im u m — fo r a  g iv e n  p a s s e n g e r  v o lu m e — h a s  
b e e n  a c h ie v e d  as n e a r  as m a k e s  n o  m a t te r .

I t  is r e a l ly  e x t r a o r d in a r y  t h a t  th is  a i r c r a f t  w a s  c r e a te d  
in  7^ m o n th s ,  f r o m  d r a w in g  b o a r d  to  f irs t  f l ig h t ,  a n d  o n  
th e  p r e c e d e n t  o f  th e  M o s q u ito  o n e  is a p t  to  t h i n k  t h a t  th e  
q u ic k e r  a  m a c h in e  is e v o lv e d  th e  b e t t e r  i t  is. P r o d u c t io n  
o f  th e  V i k i n g  is a lr e a d y  in  h a n d ,  a l l  t h e  a i r c r a f t  a t  p r e s e n t  
b e in g  d e s t in e d  fo r  B . O . A . C .  a n d  R . A . F .  T r a n s p o r t  C o m ­
m a n d  ; h o w e v e r ,  w h e n  th e  sca le  o f  p r o d u c t io n  is a d v a n c e d ,  
t h e  a ir c r a f t  w il l  b e  a v a i la b le  fo r  e x p o r t ,  a n d  th is  sh o u ld  
c o in c id e  r o u g h ly  w i t h  a u t u m n  n e x t  y e a r ,  w h i ls t  p e a k  p r o ­

d u c t io n  a t  th e  en d  o f  1946 is e n v is a g e d  a s  b e tw e e n  25 a n d  
30 a ir c r a f t  p e r  m o n th .  T h e  first 20 a ir c r a f t  n o w  bein g  
c o n s tr u c te d  a re  to  b e  e q u ip p e d  w i t h  fa b r ic - c o v e r e d  w in g s, 
ta i lp la n e  a n d  fin, b u t  s u c c e e d in g  m a c h in e s  w il l  b e  of 
n o r m a l  s tre sse d -sk in  c o n s tr u c t io n  th r o u g h o u t — t h a t  is, 
w ith  th e  e x c e p t io n  o f  c o n t r o l  su r fa ce s ,  w h ic h  w il l  rem a in  
fa b r ic - c o v e r e d .

Aerodynamic Efficiency
N o  m a t t e r  h u w  a t t r a c t iv e  a  n e w  a ir c r a f t  m a y  be 

a e sth e tica lly  th e  c r ite r io n  o f  its  fu tu r e  is n a t u r a l ly  its 
a b i l i t y  to  e a rn  m o n e y  fo r  th e  o p e ra to rs  w h o  e m p lo y  it. 
T h e  aesthetic a p p e a l  o f  th e  V i k i n g  b o th  e x t e r n a l ly  a n d  
in t e r n a l ly  is g r e a t  b u t ,  m o re  im p o r t a n t  still ,  its  a p p e a l  
e c o n o m ic a l ly  is e v e n  g re a te r .  T h e  m a x im u m  cru is in g  
sp e e d  a t  10,000ft. is 252 m .p .h .  fo r  a  p o w e r  e x p e n d itu r e  
o f  2,080 h .p .  w h ic h ,  a l lo w in g  fo r  a n  a irscre w  e ff ic ie n cy  of 
80 p e r  c e n t . ,  g iv e s  a  t h r u s t  o f  2,468 lb .  T h is ,  a l l ie d  to  
a n  a l l-u p  w e ig h t  o f  33,500 lb . ,  p r o d u c e s  a  l i f t - d r a g  r a t io  
o f  13 .5 6  ; fo r  a  m e a n  w e ig h t  o f  31,60 0  lb .  th e  L / D  is 12.8. 
A l t e r n a t i v e l y ,  c r u is in g  a t  210 m .p .h .  w i t h  1,500 h .p .  th e

TABLE I.— Assumed approximate operating costs.
247 m .p.h. B - B  —  annual flying tim e of 2,527 hours —  1,000

miles S .A .R .

Item.

Crew  salaries per a ircraft 
D epreciation  
Insurance— A/C  

Crew
Passengers and freight 

F u e l— 435 gall, a t  2/- per gall.
Oil — 20 gall, a t  5/- per gall.
T y re s
L a n d in g  fees
M aintenance and renew als— A/C 

Engines and airscrews 
O ther expenses

Totals

Per Per A/C
hour, mile.

/ d.
1.998 1-943
1.979 1.921
1 5 8 4 i - 54°
0.099 0.096
0.297 0.289

ro.074 TO.04 3
1-235 1.200
0.438 O.426
0.432 O.4IO
0.792 ° - 77 I
3 -54° 3-44°
2.970 2.885

£25.438 24_964d
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L / D  a t  33,500 is 14 .85 a n d  a t  3 1,60 0  lb .  is  14 .02. F ig u r e s  
w h ic h  b e s p e a k  an  a e r o d y n a m ic  e f f ic ie n cy  o f  an  e x t r e m e ly  
h igh  ord er.

A  d e te rm in a tio n  o f  th e  p r o b a b le  d ir e c t  o p e r a t in g  costs 
of th e  V i k in g  is, I  th in k ,  w o r th  w h ile .  I t  is n o t  e a s y  s in ce  
V ic k e r s  th e m s e lv e s  a re  n o t  p r e p a r e d  to  s ta te  w h a t  th e  
p u rc h a s e  p r ice  o f  th e  m a c h in e  is l ik e ly  to  b e , a n d  on e 
c a n n o t  c a v i l  a t  th is  c o n s id e r in g  th e  u n fo r tu n a te  s ta te  o f  f lu x  
w h ic h  o b ta in s  a t  p rese n t.  N e v e r th e le s s  a t  th e  r isk  o f  b e in g  
q u ite  m is ta k e n , a n d  p u r e ly  fo r  th e  p u r p o s e  o f  e v o lv i n g  
som e sort o f  a p p r o x im a t e  o p e r a t in g  co s t ,  I  h a z a r d  a  g u e ss  
th a t  th e  f ig u re  m a y  b e  so m e w h e r e  a b o u t  £40,000. T h is  
figu re  is, I  b e l ie v e ,  p e ss im ist ic ,  b u t  e q u a l ly  is n o t  b e y o n d  
th e  b o u n d s  o f  fu tu r e  s ta n d a rd s .

PERFORMANCE.
M axim um  W .M . cruising speed a t  10,000ft. 
Cruising power/engine for 252 m.p.h. 
R ecom m ended cruising power/engine 
Cruising pow er as proportion of m .e.t.o. pow er 
Cruising consum ption 
Still-air range, 435 gall, fuel, 210 m.p.h. 
Still-air range, 650 gall, fuel, 210 m.p.h. 
M inim um  cruising speed a t 10,oooft.
Take-off distance to  clear 50ft.
T im e to  clim b to  10,oooft.
Service ceiling 
T o ta l d istance to stop w ith  engine failure a t  T .O  
L an d in g distance from 50ft.

252 m.p.h. 
1,040 h.p. 

790 h.p. 
51 per cent.

91 g.p.h. 
1,000 miles. 
1,500 miles. 

160 m .p.h. 
850 yards. 

8 min. 
25,000ft.

i»7° °  Yd - 
850 yd .

TABLE II— LOADINGS

Norm al Range

I t  w o u ld  a p p e a r  p r o b a b le  th a t  th e  1,000 riiiles s t il l-a ir  
ra n g e  m ig h t  b e  th e  m o re  r e p r e s e n ta t iv e  field o f  w o r k  fo r  
th e  V ik in g ,  th is  e m b r a c in g  m o st  o f  th e  C o n t in e n t  a s  w e ll  
as b e in g  a  n o rm  fo r  th e  m a j o r i t y  o f  a ir  ro u tes  in  o th e r  
p a r ts  o f  th e  w o r ld .  S u c h  b e in g  th e  ca se , it is fe l t  th a t  th e  
a d d u c t io n s  o f  c o s t  are  b e s t  m a d e  u p o n  th is  b a sis .

F o r  a  s t i l l-a ir  ra n g e  o f  1,000
m iles  a n d  a  c r u is in g  sp e e d  o f  252 --------------------------------- —
m .p .h . ,  w e  m a y  a ss u m e  a  b lo c k -  
to - b lo c k  a irsp ee d  o f  247 m . p . h . ,  
w h ic h  p r o d u c e s  a  f l ig h t  t im e  o f  
4.05 h o u rs  fo r  t h e  1,00 0-m ile  tr ip .
I f ,  th e n ,  w e  b a se  o u r  e s t im a te  o f  
th e  m a c h in e ’ s w o r k in g  life  u p o n  
its  d o in g  o n e  re tu rn  t r ip  p e r  d a y ,  
s ix  d a y s  a  w e e k ,  w e  fin d  t h a t  i t  
flies 8 .1 h r . / d a y ,  3 12  d a y s / y e a r ,  
g iv in g  an  a n n u a l  f ly in g  t im e  o f  
2 ,527 h o u rs . C r e w  a re  a ss u m e d  
to  w o r k  a n  a v e r a g e  o f  s ix  f ly in g  
h o u rs  p e r  d a y  g iv in g  a  y e a r l y  
t o t a l  o f  1 ,6 50  h o u rs  a n d  m a k in g  
1 .5 3  c r e w s / a i r c r a f t / y e a r .  S a la r ie s  
a re  t a k e n  as b e in g :  C a p t a in ,
£1,500 p .a .  ; first officer, ^1,000 
p .a .  ; ra d io  officer, £600 p .a .  ; a n d  
s te w a r d e ss  £200 p .a . ,  th is  to t a l l in g  
£3,300, a n d  re s u lt in g  in a  c r e w  
c o s t  p e r  a ir c r a f t  p e r  a n n u m  o f  
£5 .0 5 0 .

21-Seat De Luxe Viking, 

lb.
E m p t y  w eight . . . . 23^58 
F lig h t crew  (3) a t  170 lb.

each . .
Stewardess a t 130 lb.
C rew s’ baggage a t  25 lb.

each . .
F u e l— 435 gall, a t  7.2 

lb./gall.
O il— 20 gall, at 9.0 lb./gall.

5 io
130

roo

3 ^ 3 2

Passengers (21) a t  r7o lb. 
each

Passengers’ baggage a t 
55 lb. each 

F reigh t and m ail

Take-off w eigh t

T h e discrepancy from the to ta l w eight of 33,500 lb. 
is due to the reduced am ounts of fuel required 
relative  to  the original assessment.

D e p r e c ia t io n  is r e c k o n e d  o n  a  b a s is  o f  12^ p e r  ce n t,  p e r  
a n n u m  o f  th e  first c o s t  a n d  w o r k s  o u t  a t  £4,000, th u s  c o n ­
n o t in g  th a t  th e  n o rm a l  life  o f  th e  a ir c r a f t  is e ig h t  y e a r s .  
M a in te n a n c e ,  re p a irs ,  e tc . ,  fo r  th e  a ir c r a f t  is a s s u m e d  to  
co st  £2,000 p .a . ,  a n d  fo r  e n g in e s  a n d  a irsc re w s  e v e r y  400 
h o u rs  to  to ta l  £8,844 P -a - I n s u r a n c e  fo r  th e  m a c h in e  is 
b a s e d  o n  a n  a n n u a l  p r e m iu m  o f 10 p e r  c e n t,  o f  th e  first

c o s t  a n d  e q u a ls  £4,000, w h i ls t  fo r
-----------------------------------  th e  c r e w  i t  is a s s u m e d  t o  b e  £5

p e r  c e n t ,  o f  s a la r y  a n d  so t o t a ls  
£252.5  p .a .  ; a d d it io n a l ly ,  fo r  p a s ­

s e n g e r s  a n d  f r e ig h t  th e  o v e r a l l  
p r e m iu m  is  t a k e n  t o  b e  £750 p .a .  
F o u r  se ts  o f  t y r e s  a re  a l lo w e d  fo r  
e a c h  y e a r  a n d  £ 1 ,1 2 0  is se t  a s id e  
fo r  th e m , w h i ls t  la n d in g  fe e s  are  
assessed  a t  35s. p e r  la n d in g ,  
to t a l l in g  £ 1,0 9 2 p .a .  I n  a d d it io n  
t o  th e s e  q u a lif ie d  a sse ssm e n ts  th e  
su m  o f '£ 7,50 0  a y e a r  is  in c lu d e d  
fo r  o th e r  e x p e n se s .

F r o m  th e  m a k e r ’ s ta b u la t io n  
o f  t y p i c a l  o p e r a t io n a l  lo a d in g s  fo r  
th e  d e  lu x e  v e r s io n  a t  1,000 m iles  
s .a .r . ,  w e  d e r iv e  t h e  fu e l  lo a d  of 
435 g a l l . , a n d  oil lo a d  o f  20 g a l l . ,  
a n d  p r ic in g  th e s e  r e s p e c t iv e ly  a t  
2s. a n d  5s. p e r  g a l lo n ,  w e  are  a b le  
f in a l ly  to  c o n s tr u c t  a  t a b le  o f  
e s t im a te d  o p e r a t in g  c o s ts  a s  in

_________  T a b le  I .
W e  h a v e  a d d u c e d  th e  a p p r o x i ­

m a t e  d ir e c t  o p e r a t in g  c o s t  o f  th e  V i k in g  to  
b e  £25.438 p e r  f ly in g  h o u r ,  a n d  o n  t h e  b a s is  
o f  th e  p a s se n g e r  a n d  h is  p e rso n a l  lu g g a g e  c o s t ­
in g  th e  sa m e  su m  p e r  p o u n d  w e ig h t  a s  fr e ig h t  
a n d  m a il ,  w e  c a n  t h u s  assess  th e  p a y l o a d  c o s t  
p e r  a ir c r a f t  m ile  as b e in g  o .o o 3 5 d . p e r  p o u n d .  
A t  th is  fig u re  th e  c o s t  p e r  p a s se n g e r  a n d  b a g ­
g a g e  (225 lb .)  is o .8 d . p e r  a ir c r a f t  m ile ,  a n d  
t h a t  o f  m a il  a n d  f r e ig h t  7 .9 5  p e n c e  p e r  to n -  
m ile .  T h e s e  f igu res  are , o f  co u rse , e x t r e m e ly  
lo w  b u t ,  d e m o n s t r a b ly ,  are  n o t  so lo w  a s  to  
b e  im p o ss ib le .

T o  c a r r y  th e  a s s u m p tio n  to  a  lo g ic a l  e n d  w e  
s h o u ld ,  o f  co u rse , m a k e  a l lo w a n c e  fo r  t h e  use

180 27,2ro

3,57°

i , i 55
2,300 paylo ad : 7.025

34.235 lb. 34,235 lb.

WEIGHT PERCENTAGES.

21-Saat De Luxe Version Per cent. 
Gross Wt.

Structure . . 10,637 32.0
P ow er plants 6,588 19.36
Fuel and oil supply 1,052 3-09
P o w er services 594 r.74
Furnishing, accom m odation

and fixed equipm ent . . 3.712 10.92
F ix e d  protection r8o 0.52
R e m o v a b le  equipm en t . . 395 1.16

E m p t y  wTeight 23,158 68.80

The Vickers Viking is as graceful as it is economical. The return to a 
burnished silver surface is a joy after the dull-painted military types of the

last six years.



366 F L I G H T O c t o b e r  4TH, 1945

V I C K E R S  V I K I N G

o f  th e  a ir c r a f t  a t  b e lo w  its  f u l l  c a p a c i t y ,  a n d  if  w e  a ssu m e  
t h e  a v e r a g e  p a y lo a c T  f a c t o r  t o  b e  s o m e w h e r e  in  th e  re g io n  
o f  65 p e r  c e n t . ,  th e n  th e  c o s t  b a s is  m u s t  b e  in c re a s e d  b y  
35 p e r  c e n t .  A g a in ,  w e  m u s t  a l lo w  th e  o p e r a to r  so m e  
m a r g in  o f  p ro fit ,  a n d  p u r e ly  fo r  th e  s a k e  o f  f ix in g  o n  so m e 
f ig u re  w e  m ig h t  t a k e  th e  p ro fit  m a r g in  to  b e  10 p e r c e n t .  
T h u s ,  to  th e  b a s ic  s t a n d a r d  w e  h a v e  to  m a k e  a n  in c re a se  
o f  45 p e r  c e n t . ,  w h ic h ,  in  a c t u a l  f a c t ,  m ig h t  p r o v e  to  b e  
30, 50 o r  60 p e r  c e n t .  ; h o w e v e r ,  w e  w il l  t a k e  t h e  f ig u re  
o f  45 a n d  re -c a s t  th e  c o s t  a c c o r d in g ly .  T h e  re s u lt  is 1 1 . 1 3 d .  
p e r  t o n  m ile ,  a n d  i . i 2 d .  per p a s se n g e r  m ile .

A fter the 44
Disbanding the Luftivaffe

B y  M A J O R  F .  A .  d e

S O M E  p e o p le  m a y  h a v e  im a g in e d  t h a t  o n c e  th e  ‘ ‘ ce a se  
f i r e "  h a d  b e e n  s o u n d e d  o v e r  E u r o p e ,  t h e  R o y a l  A ir  
F o r c e  w o u ld  h a v e  n o th in g  .to d o  e x c e p t  e v a c u a t e  

p r iso n e rs  o f  w a r  a n d  in v a l id s  a n d  fo r  th e  re s t  p u t  in  t r a in ­
in g  as e v e r y  u n it  h a s  to  d o  in p e a c e t im e .  S u c h  a  v ie w ,  if  
h e ld ,  w a s  c e r t a in ly  w ro n g . E v e r  s in ce  th e  f ig h t in g  e n d e d  
th e  R . A . F .  h a s  b e e n  e x c e e d in g ly  b u s y .  O u r  p r iso n e rs  o f  
w a r  in E u r o p e  w e re  a ll  b r o u g h t  b a c k  to  E n g la n d  so m e  t im e  
a g o . T h e  e v a c u a t io n  o f  s ick  m u s t  b e  a  d u t y  w h ic h  n e v e r  
e n t ir e ly  en d s, t h o u g h  n o w  th e r e  are  n o  m o re  m e n  b e in g  
w o u n d e d .

T h e  B r i t i s h  A i r  F o r c e  o f  O c c u p a t io n  h a s  so m a n y  o th e r  
jo b s  to  d o , t h a t  i t  m u s t  h a v e  b e e n  q u ite  a  re lie f  w h e n  th e  
p r iso n e rs  o f  w a r  a n d  w o u n d e d  h a d  a ll  b e e n  d e a lt  w ith .  
F i r s t  a n d  fo r e m o s t  a m o n g  th e s e  jo b s ,  th e  R . A . F .  h a s  b e en  
p u t  in  c h a r g e  o f  a l l  th e  p e rso n n e l  a n d  ma te r i e l  o f  t h e  L u f t ­
waffe  in  th e  B r i t i s h  zo n e  o f  o c c u p a t io n .  T h e  m e n  o f  th e  
G . A . F .  (G e rm a n  A i r  F o r c e ,  a s  o ffic ia l  n o t ic e s  n o w  p re fe r  
to  s t y le  th e  L u f t w a f f e ) c a n n o t  a l l  b e  s im p ly  d is b a n d e d  a n d  
tu r n e d  loose  u p o n  t h e  c o u n tr y s id e .  A  g o o d  m a n y  h a v e  
b e e n  d is c h a rg e d , a n d  th e  fig u re  a m o u n te d  to  130,000 b y  
th e  e n d  o f  A u g u s t .  I t  is o f  p r im a r y  im p o r ta n c e  t h a t  G e r ­
m a n  a g r ic u l t u r a l  w o rk e rs  s h o u ld  g e t  b a c k  to  th e  fa r m s  a s  
q u i c k l y  a s  p o ss ib le .  G e r m a n y  h a s  to  fe e d  h e rs e lf  so fa r  
a s  p o ss ib le ,  fo r  w id e s p re a d  fa m in e  m ig h t  (a n d  s t i l l  m a y )  
c a u se  e p id e m ic s ,  w h ic h  w o u ld  h a v e  se rio u s  re s u lts  fo r  th e  
o c c u p y in g  tr o o p s  as wrell a s  fo r  th e  G e r m a n  p e o p le .  T h e  
g a th e r in g  in o f  th e  h a r v e s t  w a s  th e r e fo re  a  m a t t e r  o f  th e  
g r e a t e s t  u r g e n c y .

H i t l e r ’s a g g re ss io n  h a s  b r o u g h t  s u c h  m a n ifo ld  d is a s te rs  
on  a ll  E u r o p e  t h a t  e v e n  h u m a n ita r ia n s  m a y  w e l l  fee l  
so m e  s a t is fa c t io n  t h a t  G e r m a n s  a re  n o w  h a v in g  to  s w a l lo w  
so m e  o f  th e ir  o w n  m e d ic in e . '  B u t  e v e n  c r im in a ls  m a y  
e x c i t e  so m e  p i t y  w h e n  th e ir  p u n is h m e n t  r e d u c e s  t h e m  to  
a n  e x c e ss  o f  m is e r y  ; a n d  a ll  G e r m a n s  are  n o t  cr im in a ls .  
M r. G e o f fr e y  S m it h ,  th e  M a n a g in g  E d i t o r  o f  F l i g h t ,  h a s  
r e c e n t ly  m a d e  a  t o u r  o f  G e r m a n y ,  a n d  h is  a c c o u n t  h a s  to ld  
sto r ie s  o f  fa m ilie s  w a n d e r in g  m is e r a b ly  a lo n g  th e  r o a d s  in  
s e a r c h  o f  fo o d  a n d  h a b ita t io n s ,  s to rie s  w h ic h  m u s t  b e  
a d m it t e d  to  b e  p i t ia b le .  F r o m  e v e r y  p o in t  o f  v ie w ,  th e  
v i c t o r  n a t io n s  m u s t  d o  w h a t  t h e y  c a n  to  re s to re  G e r m a n y  to  
a  r e a s o n a b le  c o n d it io n  o f  p r o s p e r i t y — t h o u g h ,  o f  co u rse , 
t h e  p e o p le s  o f  G re e c e ,  N o r w a y ,  H o l la n d ,  a n d  th e  o th e r  
c o u n tr ie s  w h ic h  th e  m o d e rn  H u n s  o v e r r a n  a n d  ru in e d  
d e s e r v e  first c o n s id e r a t io n .  G o r in g  o n ce  sa id , in  th e  d a y s  o f  
G e r m a n  m a s t e r y ,  “ I f  a n y b o d y  g o es  h u n g r y ,  i t  w il l  n o t  b e  
th e  G e r m a n s . ' ’ N o w  th e  p o s it io n  is ju s t  th e  o p p o s ite  o f  
t h a t ; b u t  s t i l l  w e  m u s t  t r y  to  fe e d  t h e  G e r m a n s  r e a s o n a b ly .

S o  t h e  G . A . F .  m e n  w h o  w e re  r e c r u i te d  in th e  B r i t i s h  
z o n e  o f  o c c u p a t io n  a re  b e in g  d is c h a r g e d  to  th e ir  h o m e  
a d d re sse s , w h e re  t h e y  re g is te r  as c iv i l ia n s .  T h o s e  w h o  
w e re  e n lis te d  in  th e  R u s s ia n  z o n e  a re  te m p o r a r i ly  re lea se d  
on a  so r t  o f  “ t i c k e t  o f  l e a v e "  w h ic h  re q u ire s  t h e m  to

S u c h  a  s u g g e s te d  o p e r a t in g  c o s t  le v e l  a p p e a r s  to  b e  re m a r k ­
a b l y  lo w , b u t  u n less  so m e  o f  th e  ite m s a re  v e r y  in a c c u r a te ly  
assessed , th e  resu lts  w e  h a v e  seen  s h o u ld  s e rv e  a s  a  ro u g h  
g u id e .  I t  is, o f  co u rse ,  u p  to  V ic k e r s  to  en su re  th a t  th e  
q u a l i t y  a n d  p e r fo r m a n c e  o f  th e  V i k in g  is as h ig h  a s  p o s ­
s ib le ,  a n d  I  f irm ly  b e l ie v e  t h a t  t h e y  h a v e  a c h ie v e d  s o m e ­
th in g  q u ite  o u t  o f  th e  u s u a l  ru t. A g a i n ,  th e  o p e ra to r  m u st 
b e  p r e p a r e d  to  fo rg o  a le a n in g  to w a r d s  v o ra c io u s n e s s  if th e  
su m  th e  p a s s e n g e r  o r  d e s p a tc h e r  is c a l le d  u p o n  to  p a y  is 
to  b e  b r o u g h t  r e a l ly  lo w . F r e q u e n c y  o f  se rv ic e  is a n o th e r  
p o w e r fu l  fa c t o r  in f lu e n c in g  o p e r a t in g  costs.

T o  su m  u p , I m u s t  e m p h a s ise  th a t  th e  V i k i n g  is p r o b a b ly  
th e  m o s t  u s e fu l  c o m m e r c ia l  a ir c r a f t  in  its c la ss  th a t  w e 
sh a ll  see f o r  so m e  y e a r s  a n d  o n e  th a t  m a y  w e ll  ta k e  th e  
v a n g u a r d  p o s it io n  in th e  fu tu r e  m a r c h  o f  B r it is h  a v ia t io n .

Cease F ir e ”
; Feeding the Vanquished
V .  R O B E R T S O N ,  V .D .

r e p o r t  b a c k  to  th e  B r i t i s h  a u th o r it ie s  w h e n  s u m m o n e d .
M a n y  G . A . F .  m e n  a re  s t i l l  re q u ire d  to  w o r k  for th e  

R . A . F .  F o r  o n e  t h i n g  m a n y  a ir fie ld s  n e e d  to  b e  p u t  in 
o rd e r  a g a in ,  a n d  G e r m a n  g a n g s  w o r k  o n  th e m  u n d e r  th e ir  
o w n  officers. T h e  R . A . F .  n a t u r a l ly  o c c u p y  th e  h u ts  w h ile  
th e  G e r m a n s  l iv e  in  te n ts .  T h e  te n ts  a re  m o re  c o m m o d io u s  
t h a n  th e  b e ll  p a t te r n ,  w h ic h  h a s  h o u s e d  so m a n y  B r it is h  
so ld ie rs  o n  m a n o e u v re s  a n d  a c t iv e  se rv ic e ,  a n d  w h ic h  
s o m e t im e s  a c c o m m o d a t e d  as m a n y  as 13 m e n  p e r  te n t .  
T h e  G e r m a n s  a re  n o t  n e a r ly  so t i g h t l y  p a c k e d .  T h e  m en  
se e m  a p a t h e t ic  b u t  o b e y  o rd e rs  w i t h o u t  d e m u r.  O n e  of 
th e  p a r t ie s  o f  wrh ic h  I h e a r d  w a s  c o m m a n d e d  b y  a C o lo n e l 
w h o  w a s  s h r e w d ly  s u s p e c te d  o f  h a v in g  b e e n  m ix e d  u p  in 
th e  b o m b  a t t e m p t  o n  H i t l e r 's  life .  T h e  B r i t i s h  n a t u r a l ly  
b e a r  h im  n o  e x c e s s iv e  ill w il l  o n  t h a t  a c c o u n t .

Bom b Disposal
A n o t h e r  b ig  jo b  w h ic h  t h e  B . A . F . O .  (B r it is h  A ir  F o r c e  

o f  O c c u p a t io n )  h a s  to  t a c k le  is d is p o s in g  o f  G e r m a n  a ir ­
c r a f t  a n d  a m m u n it io n .  T h e  G e r m a n s  are  m a s te r s  in  th e  
a r t  o f  d isp ersa l,  a n d  m u c h  h u n t in g  h a s  to  b e  d o n e. N o  
fe w e r  t h a n  600,000 to n s  o f  b o m b s  h a v e  b e e n  fo u n d  in 
th e  B r i t i s h  z o n e  o f  o c c u p a t io n ,  a n d  o f  th e s e  40,000 to n s  
w e re  g a s  b o m b s .  W e  c a n n o t  use  th e ir  b o m b s  in o u r  
m a c h in e s  b e c a u s e  th e  lo a d in g  a n d  fu s in g  m e th o d s  are  
d iffe re n t,  so w e  h a v e  to  d e s tr o y  th e m . S o m e tim e s  t h e y  
a re  b lo w n  u p  in d u m p s  ; s o m e t im e s  t h e y  are  t h r o w n  in to  
th e  sea . I t  is a  d e l ic a te  a n d  d a n g e ro u s  p r o c e e d in g  to  w i t h ­
d r a w  th e  c h a rg e s ,  a n d  i t  is b e t t e r  n o t  to  a t t e m p t  it ,  th o u g h  
th e  m e ta l  ca s in g s  w o u ld  b e  w e lc o m e  to  us as scrap . P h o s ­
p h o ro u s  b o m b s  a re  p a r t ic u la r ly  h a r d  to  d e s tr o y .  A l l  th e  
g a s  b o m b s  g o  in to  th e  sea. F o r  H . E .  b o m b s  w e  o f te n  d r iv e  
s h a f ts  ‘ in to  a  c o n v e n ie n t  h ill ,  fill th e m  u p  w it h  b o m b s , 
a n d  t o u c h  th e m  off f r o m  a  sa fe  d is ta n c e .  In  t h e  la rg e s t  
o p e r a t io n  o f  t h a t  so r t  800 to n s  w e re  s t a c k e d  in sid e  on e h ill.

A n o t h e r  a n d  v e r y  d if fe re n t  j o b  w h ic h  th e  B . A . F . O .  h a s  
to  u n d e r ta k e  is th e  c h a r g e  o f  L u f t w a f f e  h o sp ita ls .  G e rm a n  
A r m y  h o s p ita ls  are  th e  b u sin ess  o f  th e  R . A . M . C . ,  a n d  it  
w o r k s  v e r y  h a r m o n io u s ly  w i t h  th e  R . A . F .  M e d ic a l  B r a n c h .  
O f  co u rse , t h e  A l l ie d  C o n tr o l  C o m m is s io n  is o v e r  a ll, a n d  
w o u ld  s e tt le  a n y  m a t te r s  in w h ic h  a r b it r a t io n  w a s  n e c e s ­
s a r y .  T h e  R . A . F .  h a s  h a n d e d  o v e r  13 L u f t w a f f e  h o sp ita ls  
to  th e  R . A . M . C .  M a n y  h a v e  b e e n  re ta in e d  fo r  its  o w n  
use, fo r  i t  is re c o g n is e d  n o w  t h a t  a  m e d ic a l  o fficer is n o t  
ju s t  a  d o c to r .  T h e  M .O .s  o f  t h e  R . A . F .  h a v e  to  m a k e  a 
sp e c ia l  s t u d y  o f  th e  e f fe c t  o f  f ly in g  e s p e c ia l ly  a t  g r e a t  
h e ig h ts ,  o n  d if fe re n t  c o n s t itu t io n s ,  a n d  k n o w le d g e  on t h a t  
s u b j e c t  is n o t  n o r m a l ly  n e c e s s a r y  fo r  a n  o fficer o f  th e  
R . A . M . C .  In  d a y s  to  c o m e ,  w h e n  i t  m a y  b e  fa sh io n a b le  
fo r  th e  r ich  o f  th e  U n it e d  K in g d o m  to  sp e n d  th e ir  w e e k ­
e n d s  in N e w  Z e a la n d ,  p e r h a p s  a ll  g e n e ra l  p r a c t it io n e rs  
w il l  n e e d  so m e  e x p e r t  k n o w le d g e  o f  t h e  e ffects  o f  f ly in g  
o n  a g e d  d o w a g e rs .
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T H E  L A ST  W O R D  in Spitfire design is embodied in the Mark X X I and XXII, making up this formation. Only visible 
difference in these Griffon-engined types is the Mark X X I I ’s bubble canopy (nearest the camera).

Last of a Fam ous Line
Supermarine Spitfire Mark X X I and XXI I

T H E  o n ly  f ig h te r  a ir c r a f t  to  be in c o n t in u o u s  p r o d u c ­
t io n  fo r  th e  R . A . F .  t h r o u g h o u t  th e  w a r ,  th e  fa m o u s  
S p itf ire ,  h a s  n o w  r e a c h e d  th e  en d  o f  its  lo n g  lin e  

o f  t y p e  n u m b e rs  w ith  th e  M a r k  X X I  a n d  its  v a r ia n t ,  th e  
M a r k  X X I I .

A l r e a d y  in p r o d u c t io n  w h e n  w a r  w a s  d e c la r e d ,  th e  b e lo v e d  
“  S p i t  '' w a s  b e in g  f lo w n  b y  t h e  t w o  S c o t t is h  A u x i l i a r y  A i r  
F o r c e  s q u a d r o n s — N o .  602, C i t y  o f  G la s g o w  a n d  N o .  603, 
C i t y  o f  E d in b u r g h — wrh o se  p i lo ts  f o u g h t  off th e  v e r y  f irs t  
e n e m y  a ir c r a f t  to  a t t a c k  th e  B r i t i s h  m a in la n d  ; th is  w a s  
a n  a t t e m p t  to  b o m b  s h ip p in g  in  t h e  F i r t h  o f  F o r t h .

B u t  i t  w a s  in th e  B a t t l e  o f  B r i t a in  t h a t  th e  S p itf ire  
p r o v e d  its  m e t t le  a lo n g s id e  its  e q u a l ly  g a l la n t  a l l y ,  th e  
H u rr ic a n e .

A s  th e  w a r  y e a r s  w e n t  o n  n e w  f ig h te r  n a m e s  b e g a n  to  
a p p e a r ,  b u t  t h e  S p itf ire  k e p t  p a c e  w i t h  e v e r y  a d v a n c e  
in  te c h n ic a l  d e v e lo p m e n t ,  so t h a t  i t  e a s i ly  h e ld  its  p la c e  
in  th e  f r o n t  ro w . M a r k  fo l lo w e d  m a r k  in a  m o u n t in g  
sca le ,  a n d  o n e  b e g a n  to  s p e c u la te  j u s t  h o w  h ig h  th e  fin a l 
f igu re  w o u ld  b e — if o n e  l iv e d  to  see i t  r e a c h e d ! T h e  im ­
p r o v e m e n t  in p e r fo r m a n c e  a n d  f ig h t in g  q u a l i t y  s in ce  th e  
firs t  ra sh  J e r r y  w a s  d o w n e d  o v e r  t h e  F i r t h  o f  F o r t h  h a s  
b e e n  t r u l y  o u ts ta n d in g .  T o p  sp e e d , n o w  o v e r  450 m . p .h . ,  
h a s  g o n e  u p  b y  n e a r ly  100 m . p .h . ,  re p r e s e n t in g  a  25 p e r  
c e n t ,  in cre a se , t h e  r a t e  o f  c l im b  h a s  b e e n  d o u b le d ,  a n d  
1 1 , o o o ft.  h a s  b e e n  a d d e d  to  th e  s e rv ic e  c e i l in g  ; a n  a c h ie v e ­
m e n t  w e ll  w o r th  re c o rd in g .

A  g r e a t  d e a l  o f  re d e s ig n in g  h a s  b e e n  c a r r ie d  o u t  o n  th e

S p itf ire  X X I .  T h e  fu s e la g e  h a s  b ee n  s t r e n g th e n e d  a n d  a 
n e w  t y p e  o f  u n d e r c a r r ia g e  f i t te d .  T h e  2,050 h .p .  R o lls -  
R o y c e  G r if fo n  61 e n g in e , w i t h  its  f iv e - b la d e d  R o t o l  a i r ­
sc re w , h a s  th e  b e n e f it  o f  t w in  r a d ia to rs  o f  su ffic ie n t size 
to  p e r m it  t h e  a ir c r a f t  to  o p e r a te  in  t h e  tro p ic s .  T h e  w in g  
a re a  h a s  b e e n  s l ig h t ly  in c re a se d , a n d  a d d it io n a l  a r m o u r  
p r o v id e d  fo r  th e  p i lo t 's  p r o te c t io n .  E v e r y  e f fo r t  h a s  b e e n  
m a d e  to  re d u c e  d r a g  to  a  m in im u m , n o t a b l y  b y  th e  n e w  
e n g in e  c o w lin g ,  a  fa ir in g  f la p  fo r  th e  u n d e r c a r r ia g e  w h e e l-  
h o u s in g ,  a  r e t r a c t a b le  t a i l  w h e e l  a n d  a  w h ip  a e r ia l.  B u t  
in  sp ite  o f  th e  in c re a se d  p o w e r  a n d  sp e ed , th is  la t e s t  t y p e  
o f  S p it f ir e  re ta in s  a ll  th e  o ld  ease  o f  h a n d l in g  w h ic h  m a d e  
t h e  v e r y  first o f  th e  l in e  so p o p u la r  w i t h  its  p i lo ts .  I n ­
cre a se d  ra n g e  is o b ta in e d  b y  th e  u se  o f  e x t r a  t a n k s  c a rr ie d  
in  th e  w in g 's  le a d in g  e d g e  a n d  b e h in d  th e  p i lo t ,  s u p p le ­
m e n te d  w h e n  re q u ir e d  b y  d ro p  t a n k s  o f  v a r io u s  c a p a c it ie s .  
A r m a m e n t  co n sists  o f  fo u r  20 m m . c a n n o n  m o u n te d  in  th e  
w in g s .

T h e  M a r k  X X I I  is e s s e n t ia l ly  th e  sa m e  t y p e  as th e  M a r k  
* X X I , a n d  d iffers  o n ly  in  h a v in g  a  b u b b le - t y p e  h o o d  in 
p la c e  o f  t h e  c o n v e n t io n a l  S p it f ire  c a b in - t o p ,  a n d  a  2 4 -v o lt  
e le c tr ic a l  s y s t e m  in s te a d  o f  a  1 2 - v o l t  s y s te m .

L en g th  .....................  ................
H eigh t .........................................
W in g  area .................................
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Refuelling in  Flight
A  Possible Solution to Many Postw ar A ir Transport Problems

B y  C. H. L A T I M E R  N E E D H A M
M . S c . ( E n g i n e e r i n g ) ,  D . S c . ( E n g i n e e r i n g ) ,  F .R . A e . S . ,  F .Z .S .

A P P L I C A T I O N S  o f  t h e  p r in c ip le  o f  t r a n s fe r r in g  fu e l  
fro m  on e a ir c r a f t  to  a n o th e r  d u r in g  f l ig h t  are  

«*- n u m e ro u s ,  b u t  a l l  c a n  b e  g r o u p e d  u n d e r  tw o  m a in  
f u n c t i o n s : —

(a) A s s is te d  ta k e -o ff ,  as  a  m e a n s  o f  g e t t in g  h e a v i l y  
lo a d e d  a ir c r a f t  in to  t h e  a ir  ; a n d

(b) T h e  e x te n s io n  o f  r a n g e  : O b v i o u s l y  th e  ra n g e  o f  a ir ­
c r a f t  m a y  b e  m a d e  in fin ite  i f  fu e l  is a d d e d  in  f l ig h t  a s  
re q u ire d .

B o t h  a s p e c ts  a re  o f  t h e  u t m o s t  im p o r ta n c e ,  b u t  th e  
g r e a t e s t  b e n e fits  w il l  a c c r u e  b y  th e  e m p lo y m e n t  o f  a  c o m ­
b in a t io n  o f  b o th .

T h e  f l ig h t-r e fu e l le d  t r a n s a t la n t ic  se rv ic e ,  p r o v id e d  b y  
I m p e r ia l  A i r w a y s  in  1939 w i t h  th e  E m p ir e  t y p e  f ly in g  
b o a ts ,  m a r k e d  th e  first o c c a s io n  o n  w h ic h  r e fu e ll in g  in  
f l ig h t  w a s  e x p lo i te d  fo r  th e  p u rp o s e  o f  a ss is te d  ta k e -o ff .  
W i n g  lo a d in g s ,  h o w e v e r ,  a re  
still on  th e  u p g r a d e  w ith  th e  
c o n s e q u e n c e  t h a t  a  c o n ­
t in u e d  in c re a se  in  th e  le n g th  
o f  ta k e -o ff  d is ta n c e  is re ­
q u ir e d ,  a n d  th u s  m o re  a n d  
m o re  a ir fie ld  s p a c e  is  d e ­
m a n d e d .  T h e r e  a re  th o se  
w h o  c la im  th a t ,  so  lo n g  as 
su ff ic ie n tly  le n g t h y  r u n w a y s  
a re  p r o v id e d ,  th e  q u e s tio n  
o f  w in g  lo a d in g  is o f  l it t le  c o n s e q u e n c e  ; b u t  th e  t im e  m u s t  
c o m e  w h e n  a c c id e n ts  d u r in g  th e  ta k e -o ff  o f  la r g e  p a s s e n g e r  
a ir lin ers  w il l  a ss u m e  s u c h  se rio u s  p r o p o rt io n s  th a t  a tte n tio n

m u s t  b e  d ir e c te d  t o w a r d s  th e  p r o b le m  o f a ss is te d  ta k e -o ff .
E v e n  t o - d a y  th e  w e ig h t  c a r r ie d  p e r  sq u a re  fo o t  o f  w in g  

a r e a  o n  c e r ta in  A m e r ic a n  a ir c r a f t  a t t r a c t s  th e  n o tice  o f  
th e  m o re  t h o u g h t f u l  m e m b e r s  o f  o u r  a ir c r a f t  in d u s tr y .  In  
so m e  in s ta n c e s  th e  w in g  lo a d in g  is m o re  t h a n  80 lb .  per 
sq u a r e  fo o t .  F o r  e x a m p le ,  th e  B o e in g  377 S tr a to c r u is e r  
is c r e d ite d  w i t h  a  w in g  lo a d in g  o f  75 lb . p e r  sq . f t . ,  w h ic h  
e n a b le s  th e  e x t r a o r d in a r i ly  h ig h  c ru is in g  sp e e d  o f  340 
m .p .h .  t o  b e  o b ta in e d ,  b u t  th is  c a n  o n ly  b e  a c h ie v e d  a t  
t h e  e x p e n s e  o f  ta k e - o f f  a n d  c l im b  p e r fo r m a n c e ,  a n d  it  m a y  
w e ll  b e  t h a t  so m e  fo rm  o f  a ss is te d  ta k e - o f f  w i l l  p r o v e  
e sse n tia l.

A p a r t  f r o m  th e  q u e s t io n  o f  h a z a r d s  it  is p e rh a p s  n o t  
f u l l y  re a lise d  h o w  g r e a t  is th e  w e a r  a n d  te a r  on en gines, 
u n d e r c a rr ia g e s ,  a n d ,  in f a c t ,  th e  w h o le  s tr u c tu r e  o f  an  
a ir c r a f t  d u e  to  t a k in g  o ff  in  a  h e a v i l y  lo a d e d  co n d it io n .

H e re  i t  m a y  be n o te d  in 
p a s s in g  t h a t  b y  fa r  th e  
g r e a te r  p o r t io n  o f  th e  w e a r  
o n  e n g in e s  a n d  a ir fra m e  
ta k e s  p la c e  d u r in g  la n d in g ,  
ta k e - o f f  a n d  c l im b ,  a n d ,  b y  
f l ig h t  re fu e ll in g ,  th e  s a v in g  
b r o u g h t  a b o u t  in th e  e l im in ­
a t io n  o f  e a c h  la n d in g ,  d u e  
t o  th e  p r o lo n g a t io n  o f  e n ­
g in e  a n d  a ir fr a m e  life ,  m a in ­

te n a n c e ,  r e d u c t io n  o f  h a z a r d s  a n d  in s u ra n c e  p r e m iu m s ,  c a n  
b e  s h o w n  to  b e  c o n s id e r a b le .

I n  th e  ca s e  o f  f ly in g  b o a ts ,  i f  t h e y  are  to  k e e p  u p  w ith  
la n d p la n e s  as re g a r d s  c r u is in g  p e r fo rm a n c e  a n d ,  
th e r e fo re ,  m a k e  use o f  c o r r e s p o n d in g ly  h ig h  
w in g - lo a d in g s ,  a ss is te d  ta k e - o f f  m a y  b e  o f  st il l  
g r e a t e r  im p o r ta n c e  o n  a c c o u n t  o f  th e  h ig h  w a t e r  
re s is ta n c e  to  w h ic h  th e  h u ll  is s u b je c te d .

A ls o  t o  b e  c o n s id e re d  is th e  c o n t in g e n c y  t h a t  
m a y  b e  b r o u g h t  a b o u t  o n  th e  o c c a s io n s  w h e n  
la rg e  a ir lin e rs  m a y  b e  fo rc e d  to  a l ig h t  a t  a ir ­
fie ld s  o th e r  t h a n  th o s e  w h ic h  h a v e  b een  
s p e c ia l ly  p r e p a r e d  to  a c c e p t  t r a n s  o c e a n  ty p e s ,  
o r  w h e n  it  m a y  b e  p a r t ic u la r ly  d e s ira b le  fo r  
th e m  to  la n d  a t  a ir fie ld s  w ith  r e la t iv e ly  s h o rt  
r u n w a y s .  I n  t h e  ca s e  o f  m i l i t a r y  a ir c r a f t ,  th e  
a d d it io n  o f  m o s t  o f  th e  fu e l  a f te r  ta k e -o ff  
e n a b le s  h e a v y  b o m b  lo a d s  to  b e  l i f te d  fro m  
s m a ll ,  h a s t i ly  c o n s tr u c te d  a ir fie ld s.

In  c o n c lu d in g  th is  se c tio n  i t  m a y  b e  s ta te d  
t h a t  f l ig h t  re fu e ll in g  o ffers th e  m o s t  a d v a n ­
ta g e o u s  fo r m  o f  a ss is te d  ta k e - o f f  on  a c c o u n t  o f  
i ts  f le x ib i l i t y ,  ease  o f  o p e r a t io n  a n d  ch e a p n e ss .

The Long N on-stop Flight Problem

O u r  th o u g h ts  a re  b e in g  tu r n e d  t o - d a y  to ­
w a r d s  lo n g - d is ta n c e  a ir  t r a n s p o r t .  D u r in g  th e  
in te r - w a r  p e r io d ,  b e fo re  th e  a e r ia l  c o n q u e s t  o f  
t h e  A t l a n t i c ,  w e  w e re  c o n c e rn e d  m a in ly  w i t h  
r e l a t iv e l y  s h o rt  d is ta n c e s  su ch  a s  th e  ro u te s  
c o n n e c t in g  th e  c a p i t a l  c it ie s  o f  E u r o p e .  A  
g la n c e  a t  F ig .  1 sh o w s  h o w  s h o rt  a re  th e  d is ­
ta n c e s  b e tw e e n  c a p i t a l  a n d  c a p it a l .  F o r

e x a m p le ,  th e  d is ta n c e  
fro m  L o n d o n  to  P a r is  is 
o n l y  215  m ile s ,  b u t  th e  
a ir  l in e  t a k e s  th e  p la c e  
o f  th e  tr a in -s h ip - tr a in  
se rv ic e  writh  g r e a t  s a v ­
in g  o f  b o th  t im e  a n d

Fig. 1.
This m ap of Europe 
illustrates the rela­
tive shortness of the 
various distances be­
tween capitals and 

prim ary cities.

IN our issue of August 2 3 rd, 1 9 4 5 , we published an 
illustrated description of Sir Alan Cobham’s system of refuel­
ling in the air. In the present article, the author of which 
is the chief engineer of Flight Refuelling, Ltd., certain 
operational and economic aspects are dealt with.

That refuelling in the air has a great contribution to make 
in future long-distance air transport appears obvious.
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Fig. 2. Diagram showing that the optimum point of all 
refuellings should take place within the second quarter of

the route distance.

tr o u b le ,  a n d  th e  fa re  ca n  b e  k e p t  s u r p r is in g ly  lo w .
B u t  w h e n  w e  co m e  to  r e a l ly  lo n g  d is ta n c e s ,  a n d  in  p a r ­

t ic u la r  lo n g -d is ta n c e  n o n -s to p  f l ig h ts ,  w e  a re  p r e se n te d  
w ith  a v e r y  d if fe re n t  p ic tu r e .  I t  is f a i r ly  sa fe  to  s a y  t h a t  
a  n o n -sto p  f l ig h t  fr o m  L o n d o n  to  N e w  Y o r k ,  w i t h o u t  re ­
fu e l l in g  in f l ig h t ,  w il l  n o t  b e  a n  e c o n o m ic  p r o p o s it io n  fo r  
se v e ra l  y e a r s  t o  c o m e ,  b e c a u s e  th e  p a y lo a d  m u s t  b e  s u c h  
a  sm a ll  p r o p o r t io n  o f  th e  t o t a l  w e ig h t .  N o  d o u b t  so m e  
n o n -s to p  a ir  e x p re sse s  w il l  b e  ru n , b u t  su c h  se rv ic e s  w il l ,  
to  so m e  e x t e n t ,  b e  fo r  a  fe w  w e a l t h y  p a sse n g e rs  p r e p a r e d  
to  p a y  th e  v e r y  h ig h  fa re s  re q u ir e d ,  or  t h e  fa re  m a y  b e  
k e p t  to  a  re a s o n a b le  figu re  b y  m e a n s  o f  s u b s id is a t io n  in 
som e fo rm  or o th e r .

B y  la n d in g  in I r e la n d  a n d  N e w f o u n d la n d ,  o r  in th e  A z o r e s  
a n d  N e w fo u n d la n d ,  o r  th e  A z o r e s  a n d  B e r m u d a  in o rd e r  
to  a v o id  th e  p o o r  a tm o s p h e r ic  c o n d it io n s  g e n e r a l ly  a s s o ­
c ia te d  w ith  N e w fo u n d la n d ,  a  v e r y  c o n s id e r a b le  re d u c t io n  
in  fa re s  w il l  re su lt .  T h e  c o s t  o f  th e  th r o u g h  n o n -s to p  s e r ­
v ic e  w il l  a lm o s t  c e r t a in ly  b e  n e a r ly  d o u b le  t h a t  o f  a  se rv ic e  
w ith  on e or t w o  in t e r m e d ia t e  la n d in g s .

A  Cold Douche

M a jo r  R .  H .  M a y o  s t a t e s * :  “ W h e n  w e  t u r n  to  th e  
lo n g e r-h a u l  se rv ic e  s t r e tc h in g  a cro ss  th e  w o r ld  w e  fin d , 
u n fo r t u n a te ly ,  a  v e r y  d if fe re n t  p ic t u r e  . . . a n d  th e  fa re - lo a d  
fa c t o r  t a b le  is n o t  p le a s a n t  r e a d i n g ,”  a n d  a g a in ,  “ F o r  a  
s e rv ic e  su ch  a s  a  d ir e c t  L o n d o n - N e w  Y o r k  s e rv ic e  w i t h  a  
s ta g e  le n g th  o f  n e a r ly  3,500 m ile s ,  t h e  p a y lo a d  c a p a c i t y  
w il l  b e  su ch  a  s m a ll  p e r c e n ta g e  o f  th e  a l l-u p  w e ig h t  t h a t  
e x p e n d it u r e  p e r  c a p a c i t y  to n -m ile  w i l l  so a r  u p  to  a  m u c h  
h ig h e r  l e v e l / '

T h e  re a l is a t io n  o f  t h e  f a c t  t h a t  fa r e s  m u s t  b e  v e r y  h ig h  
fo r  lo n g  n o n -s to p  f l ig h ts  c o m e s  as a  c o ld  w a t e r  d o u c h e  
to  m a n y  a ir  t r a n s p o r t  e n th u s ia s ts  t o - d a y ,  a n d  i t  is 
e x t r e m e ly  d o u b t fu l  w h e th e r  th e  p r o b le m  c a n  b e  s o lv e d  b y  
a n y  r e a s o n a b ly  p r a c t ic a l  so lu t io n  o th e r  t h a n  r e fu e ll in g  in 
f l ig h t.

A n y  s h o r t  or  m e d iu m - r a n g e  a ir c r a f t  c a n  e a s i ly  b e  c o n ­
v e r te d  fo r  lo n g -ra n g e  w o r k  b y  m e a n s  o f  f l ig h t  re fu e ll in g .  
O n  th e  o th e r  h a n d ,  lo n g -ra n g e  a ir c r a f t  w h ic h  a re  c o m ­
p e lle d  to  c a r r y  v a s t  q u a n t i t ie s  o f  fu e l  c a n n o t  b e  a n  e c o n o m ic

* “ Some Aspects of Air Transport Econom ics,”  The Shipping World, io th  
January, 1945- Also Flight, of Jan. 25th, 1945.
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Fig- 3 * (Above) Reduction  
in required fuel capacity by 
means of flight refuelling 
over-water routes. Fig. 4.
(Right) Potential increase 
in payload for refuellings in 
flight* Aircraft is assumed 
to have 2,000 miles range, a normal payload of 5,000 lb. and a 

consumption of one gallon per mile.
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p r o p o s it io n  ; in s te a d , th e  fu e l  sh o u ld  be ta k e n  o n  b o ard  a t  
s u ita b le  p o in ts  a lo n g  th e  ro u te .

C le a r ly  it  c o u ld  n o t  b e  a  p a y in g  p ro p o s it io n  to  refuel 
a t  to o  f r e q u e n t  in t e r v a ls  a n d  th e  m o s t  e c o n o m ic  s ta g e  m u st  
be s o m e w h e re  b e tw e e n  th e  t w o  e x tre m e s .  T h e  w o r l d ’s 
g e o g r a p h y ,  to g e t h e r  w i t h  th e  v a r io u s  fa c to r s  g o v e r n in g  th e  
d e s ig n  o f  p r e s e n t - d a y  a ir c r a f t ,  d e te r m in e  th is  d is ta n c e  as 
a p p r o x im a t e l y  2,000 st il l  a ir  m iles , o r  b e tw e e n  1,000 an d  
1,50 0  s t a t u t e  m iles  d e p e n d in g  u p o n  w in d  a n d  o th e r  c o n ­
d it io n s .  I t  w ill  a lso  b e  seen t h a t  th e  r e q u ir e m e n ts  o f  o v e r ­
la n d  a n d  o v e r s e a  ro u te s  a re  n o t  th e  sa m e , a n d  sh o u ld  b e  
c o n s id e re d  s e p a r a te ly .

I n  th e  ca se  o f  re fu e ll in g  o v e r  la n d  ro u te s ,  lo n g  n o n -s to p  
f l ig h ts  a re  p o ss ib le  w i t h  th e  fo l lo w in g  b en e fits  : —

(a) I n t e r m e d ia t e  la n d in g s  b e tw e e n  th e  m a in  te r m in i  a re  
a v o id e d .

(b) T h e  m a x im u m  q u a n t i t y  o f  fu e l  c a rr ie d  is c o n s id e r a b ly  
re d u c e d  w it h  a c o r r e s p o n d in g  in c re a se  in  p a y lo a d .

B y  a v o id in g  in t e r m e d ia te  la n d in g s  th e  t im e  t a k e n  to  f ly  
b e tw e e n  m a in  te r m in i  is  g r e a t l y  r e d u c e d ,  a s  t h e  t im e  s a v e d  
in c lu d e s  t h a t  re q u ire d  fo r  c irc l in g ,  d e s c e n t  a n d  la n d in g ,  
re fu e ll in g  on  t h e  g r o u n d  a n d  th e  r e -c l im b  to  o p e r a t io n a l  
h e ig h t .  T h e  essen ce  o f  f l ig h t  is sp e e d . N o r m a l l y  th e  c o s t  
o f  in c r e m e n ts  o f  sp e e d  b e c o m e s  p r o g r e s s iv e ly  g r e a te r ,  s in ce  
th e  p o w e r  re q u ire d  is p r o p o r t io n a l  to  sp e e d  c u b e d .  H e n c e  
i t  is e a s i ly  seen  t h a t  th e  a c h ie v e m e n t  o f  a  sm a ll  in cre a se  
in sp e e d , a t  c o n s id e r a b le  c o s t ,  m a y  b e  c o m p le t e ly  n u llif ie d  
b y  t h e  e ffe cts  o f  o n e  in t e r m e d ia te  la n d in g .  T h is  fa c t o r  
b e c o m e s  o f  fa r  g r e a te r  im p o r ta n c e  w i t h  t h e  in tr o d u c t io n  
o f  th e  v a r io u s  fo rm s  o f  j e t  p ro p u ls io n .

T h e  r e s u l ta n t  r e d u c t io n  in th e  a c c id e n t  r a te  d u e  to  th e  
e l im in a t io n  o f  h a z a r d s  a s s o c ia te d  w ith  in te r m e d ia te  l a n d ­
in g s  a n d  w e a r  a n d  t e a r  o f  en g in e s , la n d in g  g e a r ,  e t c . ,  h a s  
a l r e a d y  b e e n  d iscu sse d . In  m a n y  ca se s  s u ita b le  in te r m e ­
d ia t e  la n d in g  g r o u n d s  a re  n o t  a v a i la b le .

A s  a  s im p le  e x a m p le  o f  th e  p a y lo a d  in cre a se  d u e  to  f l ig h t  
re fu e ll in g ,  th e  fu e l  re q u ire d  b y  a n  a ir c r a f t  su c h  a s  th e  Y o r k  
fo r  a  d is ta n c e  o f  2,000 m ile s  a t  a n  a v e r a g e  c o n s u m p tio n  o f  
1 .0  m .p .g .  is 2,000 g a l l ,  o r  14,400 lb .  B y  re fu e ll i f ig  o n c e  en  
r o u te  th e  fu e l  c a r r ie d  is h a lv e d  a n d  7,200 lb .  is th e r e fo re  
a v a i la b le  a s  a d d it io n a l  p a y lo a d ,  w h ic h  a p p r o x im a t e ly  
d o u b le s  th e  n o r m a l  p a y lo a d .

F o r  t r a n s - o c e a n ic  f l ig h ts  t w o  ca ses  m a y  b e  co n s id e re d  : —
(a) W h e r e  no in te r m e d ia te  is la n d s  o ffer  p o ss ib le  la n d in g  

g ro u n d s ,  re fu e ll in g  m a y  b e  m a d e  b y  o n e  or m o re  ta n k e r s  
u s in g  th e  sa m e  b a se s  a s  th e  a ir-lin ers.

(b) W h e r e  in te r m e d ia te  la n d in g s  are  a v a i la b le  a s  t a n k e r  
s ta t io n s .

I n  b o t h  ca ses  t h e  m a x im u m  fu e l  lo a d  is re d u c e d  b y  
m e a n s  o f  f l ig h t  r e fu e ll in g  a n d  p a y lo a d  is in c re a se d  a c c o r d ­
in g ly .
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A ll  o v e r - w a t e r  f l ig h t  p la n s  are  b a s e d  o n  th e  in f le x ib le  ru le  
t h a t  it  sh a ll  b e  p o ss ib le  fo r  t h e  a ir lin e r  to  re tu rn  to  a  s u i t ­
a b le  b a se  in  th e  u n l ik e ly  e v e n t  o f  th e  r e n d e z v o u s  w ith  its 
t a n k e r  n o t  b e in g  re a lised . I t  m a y  b e  m e n tio n e d  t h a t  
w h e r e v e r  p o ss ib le  th e  t w o  a ir c r a f t  are  a rra n g e d  to  n y  t o ­

g e t h e r  in  loose  fo r m a t io n ,  th e  “ e s c o r t ”  m e th o d ,  as 
o p p o s e d  to  th e  “ e n c o u n t e r ”  m e th o d  in w h ic h  th e  
t a n k e r  flies o u t  to  m e e t  th e  lin er.

W h e r e  no is la n d s  o c c u r  on  t h e  ro u te ,  if  th e  a ir lin e r  
is to  b e  re fu e lle d  o n ce  o n ly ,  th e  o p t im u m  p o in t  is 
o n e - th ird  o f  th e  t o t a l  d is ta n c e  fro m  th e  s t a r t in g  b a se , 
a n d  th e  m a x im u m  fu e l  c a r r ie d  b y  th e  l in e r  a t  th e  
s t a r t  a n d  a f te r  re fu e ll in g  is su ff ic ie n t fo r  tw o - th ir d s  
o f  th e  t o t a l  d is ta n c e .  O b v i o u s l y  th e  p a y lo a d  c a p a c i t y  
is a  m a x im u m  i f  th e  fu e l  lo a d  is k e p t  to  a  m in im u m , 
a n d  th is  is a c h ie v e d  b y  e q u a l is in g  th e  fu e l  c a rr ie d  a t  
th e  s t a r t  a n d  a f te r  re fu e ll in g .

N o  m a t t e r  h o w  m a n y  t im e s  re fu e ll in g  t a k e s  p la c e  
th e r e  is n o th in g  to  b e  g a in e d  b y  re fu e ll in g  b e y o n d  
h a l f - w a y ,  b e c a u s e  a t  th e  h a l f - w a y  p o in t  th e  lin er  m u s t  
h a v e  su ff ic ie n t fu e l  fo r  a n  e m e r g e n c y  re tu rn  to  its  
s t a r t in g  b a se  in ca se  o f  fa i lu r e  to  c o n t a c t  th e  t a n k e r ,  
a n d  th e r e fo re  i t  a lso  h a s  su ff ic ie n t  fu e l to  c o m p le t e  
t h e  co u rse . S im ila r ly ,  th e r e  is  n o  a d v a n t a g e  in
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re fu e ll in g  b e fo re  a  p o in t  a t  a  d is ta n c e  o n e - q u a r te r  o f  th e  
t o t a l  d is ta n c e  fro m  th e  s t a r t ,  b e c a u s e  i t  h a s  b e e n  seen  t h a t  
th e  m a x im u m  fu e l  c a p a c i t y  m u s t  b e  su ff ic ie n t  fo r  h a l f  th e  
t o t a l  d is ta n c e .  H e n c e ,  a l l  re fu e ll in g s  s h o u ld  t a k e  p la c e  
w ith in  th e  se co n d  q u a r t e r  o f  th e  r o u te ,  a n d  i t  is th e r e fo re  
o b v io u s  t h a t  l i t t le  is to  b e  g a in e d  b y  re fu e ll in g  m o re  th a n  
tw ic e .

T h e  r e d u c t io n  in th e  fu e l  c a p a c i t y  r e q u ir e m e n t  d u e  to  
r e fu e ll in g  o v e r  a  w a t e r  ro u te  is s h o w n  in  F ig .  3. T h e  
re d u c t io n  a m o u n ts  to  33 p e r  c e n t ,  fo r  o n e  re fu e ll in g ,  43 
p e r  c e n t ,  fo r  t w o  re fu e ll in g s ,  a n d  47 p e r  c e n t ,  fo r  th re e  
re fu e ll in g s . In  m o s t  ca se s  m o re  t h a n  o n e  r e fu e ll in g  w o u ld  
n o t  b e  w o r th  w h ile ,  b u t  in  so m e  in s ta n c e s  a  fu r t h e r  10 p e r  
c e n t ,  r e d u c t io n  o f  th e  fu e l  c a p a c i t y  d u e  to  a  se co n d  r e fu e l­
l in g  m ig h t  b e  e c o n o m ic ,  t h o u g h  se ld o m , if  e v e r ,  w o u ld  th e  
th ir d  re fu e ll in g  b e  w o r th  w h ile .

A  o n e -th ird  r e d u c t io n  o f  th e  la rg e  q u a n t i t ie s  o f  fu e l  
r e q u ire d  fo r  lo n g  sea  ro u te s  is v e r y  c o n s id e r a b le  a n d  m a y  
e a s i ly  d o u b le  or  tr e b le  th e  p a y lo a d .  A s  a n  e x a m p le ,  c o n ­
s id er  a n  a ir c r a f t  w h ic h  h a s  a  p a y l o a d  o f  5,000 lb . fo r  a  
r o u te  d is ta n c e  o f  2,000 m ile s ,  a n d  h a s  a  fu e l  c o n s u m p tio n  
o f  1 g a l lo n  p e r  m ile . I f  i t  is to  b e  re fu e lle d  o n ce  en r o u te  
th e  fu l l  p a y lo a d  w il l  b e  re d u c e d  b y  o n e -th ird ,  or  667 g a l lo n s  
w e ig h in g  4,800 lb . ,  so t h a t  th e  p a y lo a d  is in c re a se d  to  
9,800 lb . ,  o r  n e a r ly  d o u b le .

T h e  fo l lo w in g  ta b le  a n d  F ig .  4 s h o w  h o w  th e  fu e l  lo a d  
is d e c re a se d  a n d  th e  p a y lo a d  in c re a se d  b y  m e a n s  o f  a d d i ­
t io n a l  r e f u e l l i n g s : —

Payload.
lb.

0
1
2

3
4
5
6

2,000
1,333

i , i 43
1,066
1,033

1,015
1,008

5,000
9,800

1 1 ,1 7 0
1 1 ,? 20
11,970
12,090
12,140

W h e r e  is la n d s  a re  a v a i la b le ,  h o w e v e r ,  o n ly  in e x c e p t io n a l  
ca se s  a re  t h e y  id e a l ly  p la c e d  fo r  re fu e ll in g  s t a t i o n s ; b u t  b y  
m e a n s  o f  a e r ia l  ta n k e r s  b a se d  011 
su c h  is la n d s , t h e  a ir lin e r  c a n  be 
m e t  a t  th e  m o s t  e c o n o m ic  p o in ts .
I f  th e  is la n d  is b e y o n d  th e  h a l f ­
w a y  p o in t  on  a  d ir e c t  ro u te ,  re ­
fu e l l in g  w o u ld  n o r m a l ly  t a k e  
p la c e  o v e r  th e  is la n d . T h e r e  is 
n o th in g  to  g a in  in th e  t a n k e r  
f ly in g  to  m e e t  th e  r e c e iv e r  sin ce  
th e  la t t e r  m u s t  be  c a p a b le  o f  
r e a c h in g  t h e  is la n d  in a n  e m e r ­
g e n c y  ; b u t  w h e re  th e  is la n d  is 
lo c a te d  a t  less t h a n  h a l f  th e  d is ­
ta n c e ,  th e  r e n d e z v o u s  is a r r a n g e d  
a t  so m e  p o in t  b e y o n d  th e  is la n d  
fo r  w h ic h  th e  fu e l  c a r r ie d  a t  th e  
a ir l in e r ’ s ta k e -o ff  is su ff ic ie n t  to  
c a r r y  it  b e y o n d  th e  is la n d  to  th e  
r e n d e z v o u s  a n d  b a c k  to  th e  
is la n d , a n d  th e  q u a n t i t ie s  of fu e l  
a t  ta k e - o f f  a n d  a f te i  re fu e ll in g  
are  a g a in  e q u a l.

F orm ulae  h a v e  b een  e v o lv e d  
fo r  use in a l l  p o ss ib le  ca se s  a n d  
t h e y  t a k e  a c c o u n t  o f  a ll su ch  f a c ­
to rs  as n u m b e r  o f  is la n d s , o ffse t  
o f  is la n d s  fr o m  r o u te ,  w in d s , 
fu e l ,  a n d  a ll o th e r  a l lo w a n c e s  in ­
c lu d in g  th e  e x te n s io n  o f  f l ig h t  to  
a l t e r n a t iv e  a ir fie ld s  in th e  e v e n t  
of a n  e m e r g e n c y .

Fig. 5. Variation of freight load with range for 
given cruising conditions : if passengers are car­
ried only, the broken line applies, if freight only, the 
full line, the difference being due to furnishings, 

galley equipment, etc.

O n e  o f  th e  a ir lin e  o p e r a t o r ’ s b ig g e s t  p r o b le m s  is th e  
p r o v is io n  o f  su ffic ie n t fu e l  to  a v o id  p r e m a tu r e  d e sce n t  d u e  
e ith e r  to  h e a d w in d s ,  or to  e n fo rc e d  d e to u rs  fo r  a v o id in g  
s to rm s a n d  b a d  w e a th e r .  T h is  in e v i t a b ly  resu lts  in  g e n e r­
o u s fu e l  a l lo w a n c e s  b e in g  m a d e  fo r  su ch  co n tin g e n c ie s  
w h ic h ,  in  tu rn ,  m e a n s  th a t  v i t a l  p a y lo a d  is sa crif ice d  ; b u t  
e v e n  so, fo rc e d  la n d in g  d u e  to  fu e l  s h o rta g e  c a n n o t  e n tire ly  
b e  ru le d  o u t .  A l l  th is  is c h a n g e d  w ith  f l ig h t  re fu e ll in g .  A  
r e a s o n a b le  a l lo w a n c e  fo r  w in d  is m a d e  a n d  o n  th e  fe w  
o c c a s io n s  w h e n  a  h e a d w in d  is e n c o u n te re d  o f  v e lo c i t y  h ig h e r  
th a n  th a t  a l lo w e d  fo r , th e  p i lo t  s u m m o n s  a  ta n k e r  fro m  th e  
m o st  c o n v e n ie n t  re fu e ll in g  b a se .

E x i s t in g  a ir c r a f t  m a y  b e  a d o p te d  fo r  use on  a  f l ig h t  
re fu e lle d  se rv ic e ,  b u t '  fo r  p r e fe re n c e ,  s p e c ia l ly  d e s ig n e d  
a ir c r a f t  sh o u ld  b e  e m p lo y e d .

L i t t le  m o d if ic a t io n  is g e n e r a l ly  n e c e s s a r y  fo r  c o n v e r t in g  
a n  a ir l in e r  fo r  f l ig h t  re fu e ll in g ,  b u t  sh ort-  or m e d iu m -ra n g e  
a ir c r a f t  a re  th e  m o st  s u ita b le .  In  g e n e r a l,  lo n g -ra n g e  
m a c h in e s  h a v e  v e r y  l im ite d  p a y lo a d  c a p a c i t y ,  so th a t  if 
f l ig h t  re fu e ll in g  is reso rte d  to  n o  a c c o m m o d a t io n  is a v a i la b le  
f o r  th e  a d d it io n a l  p a y lo a d .  In  a n y  ca se  lo n g -ra n g e  a ir c r a f t  
a re  n o t  e c o n o m ic .

M axim u m  Economy

T h e  v a lu e  o f  a n  a ir  t r a n s p o rt  se rv ic e  b e tw e e n  tw o  g iv e n  
te rm in i  is  m e a s u r e d  in  to n -m ile s ,  a n d  fo r  th is  to  b e  a  m a x i ­
m u m  th e  w e ig h ts  o f  f r e ig h t  a n d  fu e l  lo a d  sh o u ld  b e  r o u g h ly  
e q u a l .  In  so m e in s ta n c e s  a n  a ir lin e  m a y  fin d  it  e x p e d ie n t  
to  use  a  p a r t ic u la r  a ir c r a f t  fo r  c a r r y in g  g re a te r  w e ig h t  of 
f r e ig h t  o v e r  a  sh o rte r  d is ta n ce , or a  sm a lle r  p a y lo a d  o v e r ,  
s a y ,  a  lo n g  o c e a n  cro ss in g , b u t  th is  ca n  b e  d o n e  o n ly  a t  
th e  sa crif ice  o f  e c o n o m y .

W h e r e  th e  p a y lo a d  c o m p rise s  p a s se n g e rs  in s te a d  of 
fre ig h t ,  o r  a  c o m b in a t io n  o f  b o th ,  th e  p a s s e n g e r  seats, 
b e rth s , fu rn is h in g s ,  etc.* s h o u ld  b e  in c lu d e d  in  th e  d isp o s­
a b le  load,, i .e . ,  th e  fu rn is h in g s  a re  r e g a r d e d  as p a r t  o f  th e  
c o m fo r ts  c a r r ie d  fo r  th e  use o f  th e  p a s se n g e rs  en route,  
a n d  as s u c h  th e y  are  c o n s id e re d  as p a y lo a d  in th e  sa m e  
w a y  as c r a te s  a n d  p a c k in g  are  in c lu d e d  w ith  fre ig h t.

F o r  a  g iv e n  set o f  e n g in e  c r u is in g  co n d it io n s ,  F ig .  5 sh o w s  
h o w  th e  fr e ig h t  lo a d  v a r ie s  w ith  ra n g e , to g e th e r  w ith  th e  
v a r ia t io n  o f  d is p o s a b le  lo a d -d is ta n c e  u n its  a g a in s t  ra n g e . 
I f  p a s se n g e rs  are  c a r r ie d  in  p la c e  o f  f r e ig h t  th e  b r o k e n  line 
c u r v e s  a p p ly ,  th e  d iffe re n ce  b e tw e e n  th e  fu ll  a n d  b ro k e n  
lin es  b e in g  a c c o u n te d  fo r  b y  th e  w e ig h t  o f  fu rn ish in g s ,  etc.

In  o th e r  w o rd s ,  fo r  an a ir lin e r  to  b e  su ita b le  fo r  a n y
p a r t ic u la r  ro u te ,  i t  sh o u ld  
possess a  c a p a c i t y  fo r  fu e l  a n d  
oil e q u a l  r o u g h ly  to  h a l f  th e  d is­
p o s a b le  lo a d , a n d  th e  a c c o m m o ­
d a t io n  fo r  p a sse n g e rs  a n d  fre ig h t  
sh o u ld  b e  su ch  t h a t  its  o w n  
w e ig h t  p lu s  th e  p a y lo a d  a c c o u n t  
fo r  th e  r e m a in in g  h a lf  o f  th e  d is­
p o s a b le  lo a d .  T h is  is th e  f u n d a ­
m e n ta l  c o n s id e r a t io n . I t  m a y  be 
a f fe c te d  to  so m e e x t e n t  b y  c o n ­
s id e ra t io n  o f  f r e q u e n c y  o f  ser­
v ic e ,  b u t  th e  f i f t y - f i f t y  fuel- 
p a y lo a d  ru le  ca n  b e  d e p a r te d  
fro m  o n ly  w ith  loss o f  e ff ic ien cy .

A c t u a l l y ,  th e  a v a i la b le  p a s ­
se n g e r  or  fr e ig h t  c a p a c i t y ,  in 
te r m s  o f  w e ig h t ,  sh o u ld  be so m e ­
w h a t  in  e x c e s s  o f  th e  fu e l c a p a ­
c i t y  in  o rd e r  to  a l lo w  fo r  w h a t  is 
te r m e d  th e  p a y lo a d  fa c to r ,  i .e . ,  
th e  a v e r a g e  p a y lo a d .  T h is  v a r ie s  
a c c o r d in g  to  th e  ro u te ,  season , 
a n d  o th e r  fa c to rs ,  b u t  a  figure o f  
80 p e r  c e n t ,  m a y  b e  ta k e n  as a 
ro u g h  g u id e .

W i t h  a  f l ig h t  re fu e lle d  se rv ice  
th e  sa m e  c o n d it io n s  a p p ly ,  e x ­
c e p t  t h a t  th e  fu e l  lo a d  is ta k e n  
as th e  n o rm a l  fu e l  t a n k  c a p a c i t y  
a n d  n o t  th e  t o t a l  fu e l  re q u ire d
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fo r  th e  r o u te .  W h e n  a  d e s ig n  is b e in g  p r e p a r e d  t o  m e e t  a  
g iv e n  s p e c if ic a t io n  th e  r e la t iv e  w e ig h ts  o f  fu e l  a n d  f r e ig h t  
(or p a sse n g e rs  p lu s  a c c o m m o d a t io n )  s h o u ld  b e  c h e c k e d ,  a n d  
in th e  e v e n t  o f  th e r e  b e in g  a n y  c o n s id e r a b le  d if fe re n ce  
b e tw e e n  t h e  t w o  v a lu e s ,  th e  q u e s t io n  o f  so m e  r e - a d ju s t ­
m e n t  o f  th e  d is p o s a b le  lo a d  sh o u ld  b e  c a r e f u l ly  c o n s id e re d .  
U n f o r t u n a t e ly  ra n g e s  d e p e n d  o n  g e o g r a p h y ,  w h i ls t  t h e  
d e m a n d  fo r  c a r r ia g e  o f  p a sse n g e rs  a n d  g o o d s  c a n  b e  
m o u ld e d  o n ly  w ith in  c e r ta in  l im its .  N e v e r t h e le s s ,  b a la n c in g  
o u t  m a y  b e  la r g e ly  a c h ie v e d  b y  a d ju s t m e n t  o f  th e  fre ­
q u e n c y  o f  t h e  se rv ic e ,  w h i ls t  t h e  lo w e r in g  o f  fa re s  m a d e  
p o s s ib le  b y  eco n o m ic  o p era tio n  w ill c r e a te  d e m a n d .

A n  a n a ly s is  o f  th e  c o m p o n e n t  w e ig h ts  of p r e s e n t  d a y  
la rg e  a ir c ra ft ,  b u ilt  o r  b e in g  b u ilt ,  e n a b le s  o n e  to  c o n s tr u c t  
a  d ia g r a m  a s  d e p ic te d  in  F ig .  6. F r o m  th is  it w il l  b e  n o t ic e d  
th a t  th e  s tru c tu r a l  w e ig h t  a c c o u n ts  fo r  r o u g h ly  30 p e r  ce n t, 
o f  th e  gro ss  w e ig h t  a n d  th e  p o w e r  p la n t  a b s o r b s  a  fu r t h e r  
20 p e r .c e n t ,  o f  th e  to ta l  w e ig h t ,  l e a v in g  50 p e r  c e n t ,  fo r  
d is p o s a b le  lo a d .  A l l  a ir c r a f t  c o n fo r m  r e a s o n a b ly  to  th is  
p a tte rn ,  b u t  u n i fo r m ity  b r e a k s  d o w n  b e y o n d  th is  p o in t .

T h e  re m a in in g  50 p e r  c e n t  m a y  b e  d iv id e d  b e tw e e n  fu e l  
(a n d  oil) a n d  w h a t  m a y  b e  te r m e d  "  u s e fu l  l o a d , "  o r  f re ig h t .  
A n a ly s i s  sh o w s , h o w e v e r ,  th a t  th e re  is n o  c o n s is te n t  p r o ­
p o r t io n  b e tw e e n  th ese  tw o  c o m p o n e n ts ,  a n d  p o in ts  fo r  th e  
v a r io u s  a ir c r a f t  a re  s c a tte re d  h a p h a z a r d ly  b e tw e e n  th e  e x ­
trem e s. I t  h a s  a lr e a d y  b e e n  seen th a t  f o r  e ff ic ie n c y  th e  
fu e l  a n d  fr e ig h t  lo a d s  sh o u ld  b e  e q u a l,  a n d  th e  id e a l  d ia ­
g r a m  c a n  n o w  b e  c o m p le te d  b y  a p p o r t io n in g  25 p e r  ce n t, 
o f  th e  g ro ss  w e ig h t  to  e a c h  c o m p o n e n t .

T h e  “ u se fu l l o a d ”  ite m  n e e d s  a l i t t le  f u r t h e r  e x p l a n a ­
tio n . W h e n  it  co n s ists  o f  f r e ig h t  o n ly ,  s a y ,  fo r  in s ta n c e ,  a  
c a r g o  o f  steel g ird e rs ,  th e  fu l l  25 p e r  c e n t,  to ta l  w e ig h t  
m a y  b e  rep re se n te d  b y  su c h  f r e ig h t ,  b u t  i f  e g g s  a re  to  b e  
tra n sp o rted , p a r t  o f  th e  “  u s e fu l  l o a d ”  w il l  b e  a b s o r b e d  b y  
th e  n e c e s s a r y  p a c k in g  ca ses  a n d  s a w d u s t .  S im ila r ly ,  i f  w e  
a re  d e a l in g  w ith  p a sse n g e rs ,  th e n  s te w a r d s  a n d  s u c h  item s 
a s  s o u n d p ro o fin g ,  fu rn is h in g s ,  se ats , b u n k s ,  fo o d  a n d  w a te r

Fig. 6. Graphic representation of percentage weights for 
modern aircraft, illustrating that approximately 50 per 
cent, of the total weight is available for disposable load.

m u s t  b e  in c lu d e d ,  s in ce  t h e y  c o m p rise  th e  p a c k in g  fo r  th e  
p a sse n g e rs  in e x a c t l y  th e  sa m e  w a y  a s  c a se s  a n d  s a w d u s t  
p r o v id e  p r o te c t io n  fo r  th e  eg g s . U n le ss  th is  is d o n e  tru e  
c o m p a r is o n s  o f  a ir c r a f t  w e ig h t  c o m p o n e n ts  c a n n o t  b e  m a d e .

T h e  c o n c e p t io n  o f  “ p la n n e d  d e s i g n ”  is n o w  c le a r .  A s  
so o n  a s  th e  p r o je c t  office h a s  p r e p a r e d  th e  w e ig h t  b u d g e t  
fo r  a  n e w  d e s ig n , th e  f r e ig h t  a n d  fu e l  lo a d s  sh o u ld  b e  
sc ru t in ise d  a n d ,  if  it  s h o u ld  b e  fo u n d  t h a t  th e  fu e l  w e ig h t  
p r e p o n d e r a te s ,  the d e s ig n e r  sh o u ld  th in k  se r io u s ly  o f  a d ju s t ­
in g  th e  w e ig h ts ,  o r  o f  f l ig h t  re fu e ll in g .

T h i s  s t u d y  b r in g s  u s  to  th e  c o n c lu s io n  t h a t  a ir c r a f t  
s h o u ld  be d e s ig n e d  in  ra n g e s  o f  p r o g r e s s iv e ly  s te p p e d -u p  
sizes, so as to  c a te r  fo r ,  s a y ,  50, 100, 150 p a sse n g e rs ,  etc . 
T h e  fu e l  lo a d  b e in g  e q u a l  to  th e  “ u s e fu l  l o a d , ”  w il l  be 
fo u n d  to  g i v e  a n  u n a ss is te d  ra n g e  o f  a p p r o x im a t e ly  2,000 
st il l-a ir  m iles , a n d  th is  c a n  b e  e x te n d e d  to  a n y  d e s ire d  d is ­
ta n c e  b y  m e a n s  o f  re fu e ll in g  in  f l ig h t.

D efen din g the L in co ln
Boulton Paul “ F ”  and “ D ”  Types of Power*operated Turrets in Latest British “ Heavy f f

N O W A D A Y S  one rather takes pow er-operated gun turrets 
for granted. T h e y  becam e so m u ch  p a rt  and parcel 

_  of the w ar in the air th a t  one is a p t  to  forget the p art
th e y  played. T h e  inform ation ju s t  released th a t  the latest  
B ritish  h e a v y  bom ber, the A v ro  L incoln , is equipped with 
nose and stern turrets of B o u lto n  P a u l design is thus a useful 
remindei th a t  it  w as this firm, w hile it  w as still  a section of 
B o u lto n  and P aul, L td . ,  w hich  pioneered the pow er-operated 
gun tu rret and first installed  i t  in th e  nose of an  O verstran d  
biplane bom ber shown a t one of th e  R . A . F .  D isp lays  a t 
H e n d o n .

Nose and stern turrets of the Avro Lincoln heavy bomber
by the bomb aimer. Both carry two 0.5m.

G reat progress has been m ade and m an y  im provem ents in­
corporated in gun  tu rrets since those early  days, and the 
B o u lto n  P a u l  “ A , ”  “  C  ”  and “  E  ”  ty p es  h ave  g iven  e x ce l­
len t service durin g  the w ar. In  th e  L in coln  th e  ta il  turret, 
kn ow n  as the “  D  ”  ty p e , em ploys an e lectro-hydraulic  system  
sim ilar to  th a t  of th e  earlier turrets, w ith  the exception  th at 
a  h yd ra u lic  m otor is used instead of a  h yd ra u lic  ram  for e le v a ­
tion  and depression of the guns. These are tw o  B ro w n in g  
0 .5m ., each gun being fed from am m unition  boxes in the 
fuselage, the belts being assisted b y  electric m otors on the 
ducts in the fuselage and in the turret. T h e  nose turret of the

L in co ln  is a B o u lto n  P aul 
“ F ”  typ e, also m o u n tin g  tw o 
Brow ning 0.5s. I t  is designed 
to a llow  both  turret and bomb 
sigh t to  be operated b y  one 
m em ber of the crew from his 
position in the nose. T h e  power 
system  is the usual Boulton 
Paul, b u t instead of the usual 
control s t ick  there are d u p li­
cate  control handles-, one on 
each side, to  leave  a central 
space free for bom b sighting. 
T h e  tu rret can be rotated  45 
deg. on each side of the centre 
line, "and the vertica l  m o v e ­
m ents are 40 deg. elevation and 
40 deg. depression.- 

T h e  guns, am m unition  boxes 
and pow er-drive com ponents 
a're located a b o ve  the level of 
the m oun ting ring, w hich  is im ­
m ed iately  ab o ve  the bomb- 
sigh ting  position.

The front turret is operated 
Brownings.
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The M i le§ M onitor
First Target-towing Twin-engined Aircraft to be Specifically Designed 

for the W ork

I
N  1942 i t  w a s  d e c id e d  b y  th e  a u th o r it ie s  t h a t  g u n n e r y  

tr a in in g ,  b o th  fo r  a ir - to -a ir  a n d  g ro u n d -to -a ir ,  w a s  
b e c o m in g  a  r a t h e r  serio u s b o t t le n e c k ,  a n d  t h a t  e x is t in g  

t y p e s  o f  a ir c r a f t  fo r  c a r r y in g  ta r g e ts  w e re  o b so le te .  A c c o r d ­
i n g ly  a s p e c if ic a t io n  w a s  issu e d  fo r  a n  a ir c r a f t  to  b e  d e s ig n e d  
fo r  th e  sp ecific  p u rp o s e  o f  t o w in g  ta r g e ts  ; a n  u n p r e c e d e n te d  
s te p ,  s in ce  a ll  e x is t in g  ta r g e t - t o  w in g  a ir c r a f t  h a d  b een  
o b ta in e d  b y  c o n v e r t in g  a ir c r a f t  o r ig in a l ly  in te n d e d  fo r  o th e r  
d u t ie s ,  e .g . ,  th e  B o u l t o n  P a u l  D e f ia n t  c o n v e r te d  fro m  a 
n ig h t  f ig h t e r ;  th e  M iles M a s te r  t r a in e r  c o n v e r te d  to  th e  
M a r t in e t  ta r g e t- t o w e r .

A  c o n s id e r a t io n  w h ic h  p r o b a b ly  le d  to  th is  d ec is io n  w a s  
t h a t  th e  sp eed , r a n g e  a n d  o p e r a t in g  a l t i t u d e  o f  th e  th e n  
m o d e rn  f ig h te r  h a d  fa r  o u ts tr ip p e d  th e  c o r re s p o n d in g  
a d v a n c e s  in  t a r g e t - t o w in g  a ir c r a f t .  A  M a r t in e t  ta r g e t -  
t o w e r  a t  150 m ile s  p e r  h o u r , fo r  in s ta n c e ,  w a s  fo r  a l l  p r a c ­
t i c a l  p u rp o s e s  a  s t a t io n a r y  t a r g e t  
fo r  a  T e m p e s t  f ly in g  a t  450 m .p .h .

T h e  re su lt  o f  th ese  d e l ib e r a t io n s  
w a s  s p e c if ic a t io n  fo r  a  ta r g e t - t o w e r  
w h ic h  w o u ld  cru ise  a t  300 m .p . h . ,  
r e a c h  a n  a l t i t u d e  o f  20,000 fe e t  a n d  
p ossess  a n  o p e r a t io n a l  e n d u r a n c e  
p e r io d  o f  3 / 4  h o u rs .  T h e  a ir c r a f t  
w o u ld  a lso  b e  r e q u ire d  to  s im u la te

w it h  s lo t t e d - t y p e  f la p s , w h ic h  g iv e  th e  M o n ito r  a  s ta ll in g  
s p e e d  o f  90 m .p .h .

T h e  a l l - m e ta l  fu s e la g e  h a s  b e e n  d e s ig n e d  s p e c ia l ly  to  p e r­
m it  th e  e je c t io n  o f  t a r g e t s  w ith  a m in im u m  p o ssib le  e ffo rt  
o n  th e  p a r t  o f  th e  c r e w . T h i s  re p re s e n ts  a  c o n s id e r a b le  
a d v a n c e  u p o n  p r e v io u s  m e th o d s  o f  la u n c h in g  in  t h a t  th e  
o p e r a to r  m e r e ly  p la c e s  a  t a r g e t  o n  a n  en d le ss  c o n v e y o r  b e l t  
a n d ,  a f te r  c o n n e c t in g  th e  t a r g e t  h a ly a r d  to  th e  c a b le ,  p u lls  
a  le v e r .  B y  th is  m e a n s  th e  t a r g e t  is a u t o m a t i c a l ly  e je c te d  
f r o m  a n  a p e r tu r e  in th e  fu s e la g e ,  t h e r e b y  m in im is in g  th e  
a m o u n t  o f  d r a u g h t  a n d  d is c o m fo r t  u s u a l ly  a ss o c ia te d  w ith  
th e  o p e n in g  o f  d o o rs  w h i ls t  a n  a ir c r a f t  is f ly in g .  I n d e e d , 
th is  f a c i l i t y  fo r  a u t o m a t i c  e je c t io n  is p a r t ic u la r ly  im p o r ta n t  
to  m e  p i lo t  a n d  h is  o p e r a to r  wrh e n  f ly in g  a t  e x t r e m e  a l t i ­
tu d e ,  w h e r e  th e  e x t e r n a l  te m p e r a tu r e  m a y  b e  so m e th in g  
l ik e  20 d e g re e s  b e lo w  zero.

With two W right Cyclone engines 
the Monitor will tow a drogue at 

300 m.p.h.

d iv e  b o m b in g  a t t a c k s  : h i th e r to  n o  ta r g e t - t o w e r  c o u ld  h o p e  
t o  p r o v id e  p r a c t ic e  in  th is  r e la t iv e ly  n e w  fo r m  o f  a t t a c k .

T h u s  w a s  b o rn  th e  M iles  M o n ito r .  D e s ig n e d  a n d  b u i l t  
w i t h  th e  u t m o s t  u r g e n c y ,  th e  M o n ito r  d o e s  e v e r y t h i n g  
w h ic h  th e  s p e c if ic a t io n  d e m a n d e d .  I t  h a s  t w o  W r i g h t  
C y c lo n e  G R . 2600-31 a ir -c o o le d  r a d ia l  e n g in e s  o f  1 ,7 5 0  h .p .  
e a c h  d r iv in g  3 -b la d e d , c o n s ta n t- s p e e d ,  f u l l y  fe a th e r in g  
a irscre w s , g iv in g  a t o p  sp e e d  o f  360 m .p .h .  C ru is in g  a t  
20,000 fe e t  w ith  a  t a r g e t  th e  sp ee d  is 300 m .p .h .

Composite Construction
A s  th e  M o n ito r  w a s  a lso  f i t te d  fo r  use b y  th e  R o y a l  N a v y  

i t  w a s  in te n d e d  t h a t  i t  s h o u ld  b e  o f  a l l - m e t a l  c o n s tr u c t io n .  
D i c t a t e s  o f  u r g e n c y ,  h o w e v e r ,  b r o u g h t  a b o u t  a  d e c is io n  to  
f it  B e a u f ig h t e r  w in g s  t o  a  fu se la g e  o f  M iles  A i r c r a f t  d e s ig n . 
U n f o r t u n a t e ly  fo r  th is  a r r a n g e m e n t  B e a u f ig h t e r  w in g s  w e re  
in  s h o r t  s u p p ly ,  a n d  M iles A i r c r a f t  w e re  o b l ig e d  to  d e s ig n  
s p e c ia l ly  a n d  b u i ld  v e r y  q u ic k l y  a w in g  o f  w o o d e n  c o n s t r u c ­
t io n . T h e  M o n ito r ,  th e re fo re ,  is o f  c o m p o s ite  c o n s tr u c t io n .

B r ie f ly ,  t h e  w in g  is a  o n e -p ie ce  a l l - w o o d e n  s t r u c tu r e  c o n ­
s is t in g  o f  t w o  sp a rs  w i t h  o r t h o d o x  r ib  fo r m a t io n  a n d  p l y  
c o v e r in g .  D i v e  b r a k e s  a re  f it te d  to  th e  w in g  a n d  are  
h y d r a u l i c a l l y  o p e r a te d .  T a n k a g e  is a lso  p r o v id e d  w ith in  
th e  w in g  fo r  480 g a l lo n s  o f  fu e l.  A i le r o n s  a re  o f  c o n v e n ­
t io n a l  c o n s tr u c t io n ,  a n d  th e  r e m a in d e r  o f  th e  w in g  is f i t te d

T h e  M o n ito r  fu se la g e  is a lso  f it ted  
w i t h  a  r o t a t in g  P e r s p e x  c u p o la ,  w h ic h  
e n a b le s  th e  o p e r a to r  to  o b s e r v e  h is  t a r ­
g e t  a n d  to  t a k e  p h o t o g r a p h s  w h i ls t  
g u n n e r y  p r a c t ic e  is in progress. 
H o u s e d  w ith in  th e  fu se la g e  is a 10 h .p  
h y d r a u l ic  w in c h  o f  a  c o m p le t e ly  new 
t y p e  d e s ig n e d  b y  M iles A ir c r a f t .  It 
d r a w s  its  p o w e r  fro m  th re e  h y d r a u lic  

p u m p s  d r iv e n  b y  th e  s ta r b o a r d  e n g in e . (T h e se  p u m p s  also  
p r o v id e  t h e  p o w e r  fo r  t h e  n o rm a l  h y d r a u l ic  s y s te m  o f  th e  
u n d e r c a r r ia g e  a n d  th e  f la p s .)  T o w in g  ta r g e ts  a t  sp eed s in 
e x c e s s  o f  250 m .p .h .  m a d e  a l l  e x is t in g  w in c h e s  in e f fe c t iv e ,  
s in ce  th e r e  w e re  n o n e  w h ic h  c o u ld  e x c e e d  6 h .p .  T h e  
M o n ito r  re q u ire d  s o m e t h in g  in  th e  reg io n  o f  9 h .p .  fo r  use 
w i t h  th e  s t a n d a r d  s le e v e  ta r g e ts  a t  th e  sp eed s  e n v isa g e d .

M o n ito r  ta i l  s u r fa c e s  are  o f  a l l - m e ta l  c o n s tr u c t io n  a n d  
e m b o d y  a  v e r y  la r g e  t a i lp la n e  a n d  a  la rg e  s in g le  fin a n d  
r u d d e r ,  g i v in g  a  b ig  m a r g in  o f  p o s it iv e  s t a b i l i t y — e sse n tia l  
w h e n  l a u n c h i n g  ta r g e ts .

In  t h e  in te re s ts  o f  r a p id  p r o d u c t io n ,  M ile s  A ir c r a f t  
a d a p t e d  th e  s ta n d a r d  B e a u f ig h t e r  u n d e r c a rr ia g e ,  w h ic h  
c o n s is ts  o f  t w o  m a in  w h e e l  s h o c k  a b s o r b e r  u n its  w ith  r e t r a c t ­
in g  m e c h a n is m  o f  c o n v e n t io n a l  d es ig n . T h e  B e a u f ig h te r  
t a i l  w h e e l ,  a u t o m a t i c a l l y  se lf-c e n tr in g  a n d  r e t r a c t in g  w ith  
t h e  m a in  w h e e ls ,  w a s  a lso  u se d .

F o r  a  t a r g e t - t o w in g  a ir c r a f t  th e  M ile s  M o n ito r  is a  la rg e  
a i r c r a f t : th e  use  o f  t w o  la rg e  en g in e s ,  th e  c a r r y in g  o f  sp e c ia l­
is e d  t a r g e t - t o w in g  a n d  ra d io  e q u ip m e n t  g iv e s  i t  a n  a ll-u p  
w e ig h t  o f  21,000 lb . I t s  sp a n  is 5 5 f t . ,  le n g th  4 7 ft . ,  a n d  
w in g  a re a  500 sq. f t .  W i n g  lo a d in g  is 42 lb . p e r  sq u a re  fo o t ,  
a n d  w h i ls t  th is  m a y  a p p e a r  h ig h ,  i t  is q u ite  a c c e p t a b le  w h e n  
it  is re a lise d  t h a t  th e  p o w e r  lo a d in g  is o n ly  a b o u t  6 lb . p e r  
h .p .  T h e  M o n ito r  c a n  c l im b  to  25,000ft. in  30 m in u te s .
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CIVIL AVIATION NEWS
TO SOUTH AFRICA

A  T R U N K  air service betw een B rita in  and South  A frica  
using Y o r k  a ircra ft  is expected  to start  operatin g in the 

m iddle of n e x t  m onth.
T h e  announcem ent w as m ade a t  the first m eeting of the 

Southern A fr ica  A ir  T ran sp o rt Council b y  Mr. F .  C. Sturrock, 
U nion Minister of T ran sport, w ho said th a t  in the initial 
period the service will h ave  a frequency of one a ircraft in 
each direction.

MORE ATLAN TIC SURVEY

TW O  more landplane su rvey  flights b y  D ouglas Skym asters  
were scheduled to be m ade o ver the transatlan tic  route—  

the first b y  T . W . A .  and the second b y  A m erican  E x p o r t  A ir ­
lines. B o th  a ircraft will carry  co m p a n y  personnel and inspec­
tors of the U .S . C iv il  A eronautics A u th o r ity .

T h e  T . W . A .  flight is scheduled to  call a t  Iceland on the 
journ ey  from  N ew foundland to Ireland. A lth o u gh  T .W .A .Y ,  
route is to by-pass B rita in , it  is ' understood th a t  on this o cca ­
sion a call w ill be m ade a t  an E n glish  airport.

STUDIES IN  ICING

NO R T H - W E S T  A I R L I N E S  will use the sum m it of M ount 
W ashin gton , in  th e  S tate  of N ew  H am pshire, as the site 

for s tu d y in g  m ethods of preven tin g the form ation of ice 011 
aircraft.

Th e  research will supplem ent sim ilar studies condu cted  for 
the U .S . A r m y  A ir  Forces a t  M inneapolis, M innesota. M ount 
W ashin gton  is 6,284ft. high and can be reached in w inter o n ly  
b y  skis or snowshoes, and wind velocities of 239 m il^  an 
hour have been recorded there.

EIRE’S PROGRAMME
WO R K  on the b ig  new base lor flying boats a t  R yn a n n a , 

eight miles up the R iv e r  Shannon from F oyn es, is to 
proceed, b u t  it  w ill not be com pleted for tw o  years.

Plans had been prepared for the erection of perm anent b u ild ­
ings, b u t  i t  w ould  be a v e ry  big jo b  and in vo lve  five or six 
yea rs ’ w ork  and a large am ount of m oney.

On the position of R y n a n n a  as a stopping point on th e  tra n s­
atlan tic  route, Mr. Lem ass, E ire Minister for In d u stry  and C o m ­
merce, explained  th a t  the com panies specified in th e  Irish- 
A m erican  A ir  T r e a ty  were bound to  stop a t  R y n a n n a , b ut 
B ritish  O verseas A irw a y s  m igh t, if th e y  wished, " l e a p  f r o g "  
over the Shanfion airport as the C orp o ratio n ’ s a ircraft flew 
over E ire on a perm it renewed y e a r ly  b y  th e  Irish G overnm ent.

The perm it system  existed  because of the war, b u t  w as only  
a tem porary  arrangem ent, and a regular agreem ent w ould  have 
to be draw n up w ith  B rita in  when this co u n try  begins to  
operate a tran satlan tic  com m ercial service.

TRANSATLANTIC AIRSHIPS

A M E R I C A N  plans for the con stru ction  of dirigibles tor 
transocean and transcontinental transport focus on a 

950ft. $8,000,000 airship th a t  would carry  288 passengers in 
d a y  com fort, or 100 in the lu x u ry  of first-class ocean travel, 
a t  75 to  90 m .p .h .,  w ith  a non-stop range of 7,000 miles.

Passengfer fares of 5 cents (3d.) a mile are considered pos­
sible, 10 to  15 cents per ton-m ile for cargo. T h e  airships 
would be slow by com parison w ith  m odern aircraft, and less 
econom ical th an  w ater-borne com m erce, b u t the G o o d year 
T ire  & R u b b e r  Co., w ho h ave  prepared the plans, assume 
th a t  there is a profitable field between.

Airship selling points, as outlined b y  the designers, a r e : 
Sm ooth, silent travelling. N ew  Y o r k  su b w a y  noise registers 
91 decibels; ocean liners 7 1 ;  airships 51. “ A  950ft. airship 
w ould float like a w hite  sum m er cloud in ord in ary  w eather and 
would be as weather-safe as an ocean l in e r ."

S afety , since the l iftin g  gas w ould be helium . S ta b ility ,  
exhaust gas from  six 1,100 h.p . engines w ould be used to co n ­
dense w ate r  for ballast, a b o u t a pound of w ater for each pound 
of fuel consum ed.

C on struction  of th e  lighter-than-air liners will take tw o  years 
from the tim e detailed draw ings are begun.

T h e  designers recognise th a t  th e y  will have to  m atch  tech­
nical advances in m aterials and engineering aga in st a past 
record of airship disasters. O f fourteen rigid dirigibles built 
between the last w ar and this one, tw o  were used o n ly  exp eri­
m entally  (R-36 and R-80), four were d ism antled  (Bodensee,

N ordstern, R-100 and Los Ang-eles), three failed structurally  
in flight and were lost (Shenandoah, M acon and R - 3 8 ) , tw o 
crashed (R -10 1 and A k ro n ) ,  th e  H in den burg  was destroyed 
in 1937 when its h yd rogen  l ift in g  gas ignited , and tw o  (G raf 
Zeppelin  and L Z-130 — sister sh ip  of the H indenburg) are pre­
sum ed to  h ave  been destroyed  b y  R .A .F .  bom bing.

SOLD

IN J u ly  C anadian  W a r  Assets Corporation, the G overnm ent 
w ar surplus disposal organisation, sold 207 a ircraft and 56 

engines for $402,972 to purchasers in C anada, M exico, C o lo m ­
bia and Costa R ica .

FLYING BUS

BL A C K P O O L  C O R P O R A T I O N  is considering a proposal 
for lu n n in g  the w o rld ’ s first air-bus service. T h e  plan 

envisages a  shu ttle  service along the beach covering the four 
miles sea front of the tow n an d  operated  eve ry  five m inutes 
in both  directions.

Miles Aero van s are proposed to be used for service and 
w ould pick up ten passengers a t  a  tim e.

CANADA  -  A USTRALIA

MR . D A N I E L  M c V E Y ,  A u stra lian  M inister of A ircra ft  P ro ­
duction, stated  th a t  an air service from  V an co u ver to 

S y d n e y  w ould operate as soon as airfields and equipm ent in* 
the South  Pacific were released b y  the Services.

T ra v e l  tim e betw een V a n co u ve r  and S y d n e y  is expected  to 
be 42 to 48 hours or possib ly  less. F lig h ts  to A u ck la n d , N ew  
Zealand, w ould  p ro b a b ly  branch off a t  S uva, F ij i  Islands.

AIR MAIL

TFIE h e a v y  requirem ents of official p riority  traffic on the air 
service to  A u stra lia  and N ew  Zealand continue for the 

present to  preclude norm al facilities for com m ercial traffic. 
Pending, therefore; th e  re-establishm ent of unrestricted air  mail 
services to' A u stra lia  and N ew  Zealand, arrangem ents h ave  
been m ade for the introduction  as from  Septem ber 25th, 1945, 
of a  lim ited  air m ail service to  those Dom inions for th e  benefit 
of business firms to supplem ent th e  present service b y  air  to  
N o rth  A m erica  and thence b y  surface route.

T h e  service is restricted to  leg itim ate  business corre­
spondence and lim ited  to  letters not exceeding half an ounce in 
w eight.

U.S.S.R.—U.S.A.

TH E  establishm ent of a regular service betw een M oscow and 
th e  U .S .A . ,  w hich  began in 1941, is considered to be 

the m ost notable  ach ievem en t of S o v iet  c iv il  av iation . T h e  
route traverses N orth ern  Siberia, K a m tc h a tk a ,  and A lask a  
across n early  4,000 miles of little-explored  territory.

M an y airfields h a d  to  be constructed, and R u ssia ’s ex p eri­
ence of polar fly ing w as of great assistance in these operations 
under m ost difficult c lim atic  conditions.

CONSTELLATIONS COMING

A C C O R D I N G  to a statem en t b y  the president of Am erican 
E x p o r t  Airlines which is the overseas operating division 

of the A m erican  Airlines System , th e  fleet of four-engine C o n ­
stellations recen tly  purchased b y  the co m p a n y  will be placed 
into operation early  this autum n.

A m erican  E x p o r t  Airlines w hich  has em ployed on tne 
tran satlan tic  service four-engine fly in g  boats previously  
announced the inauguration  of a  landplane service to  E urope 
on or before O ctober 15th  w ith  four-engine D ouglas S k y ­
masters.

W h en  the L ockh eed  Constellations are put into service it is 
expected  th a t  substan tia l reductions in fares and flying tim e 
will be possible. N e w  Y o rk -L o n d o n  is to  be reduced to tw elve  
hours, London-M oscow  five hours, N ew  Y ork-M oscow  i6£ hours, 
N ew  Y ork-C o p en h agen  T4 hours. F rom  the co-term inal point 
from C hicago tw o hours will be added to these schedules, and 
from  B o sto n  half an hour will be su btracted.

T h e  Constellations will have pressurised and air-conditioned 
cabins accom m od atin g  40 to 50 passengers and equipped with 
in d ivid u al tem perature control, etc.

R e v o lu tio n a ry  m ethods of heating, ventilation, insulation, 
and sound-proofing are said to h ave  been introduced and 
v ib ratio n  dam pened b y  a “ floating cabin/*
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C I V I L  A V I A T I O N  N E W S

FAR EAST LIN K

TH E  Indo-China D ivision of the U .S . A ir  T ran sp o rt Com m and 
has started  a service betw een C a lcu tta  and Singapore and 

C a lcu tta  and Shan ghai.
T h e first service leaves C a lcu tta  three times a  w eek for Singa­

pore and B a ta v ia ,  stopping a t  B a n g k o k  and Saigon, and the 
second service leaves e ve ry  other d a y , calling a t  K u n m in g  and 
Peishiy i, the principal airport serving C hun gkin g.

FROM IRAO
* 0

AN  air transport co m p a n y  is reported to h ave been form ed 
b y  the G o vern m en t of Iraq. T o  be kn ow n  as Iraq  S ta te  

Airlines, the co m p a n y  is to  establish internal services and 
grad u ally  extend its operations to the neighbouring M iddle 
E a s t  countries.

A CRIFIC

MR . E . C. G O R D O N  E N G L A N D , the a ircraft engineer, told 
H a ck n ey  R o ta r y  C lub  th a t  while A m erica  has gone 

stead ily  ahead, B r ita in  has a lw a y s  taken  a v e r y  narrow v ie w  of 
civ il  av iation . A m erica  had gone on producing c iv il  a ircraft 
th rou gh out the w ar, b u t  civ il  ty p e s  now being m ade in B rita in , 
Mr. Gordon E n glan d  said, were “ lash-up j o b s ”  produced not 
from a clean d raw in g board b ut m ilitary  a ircraft converted  for 
c iv il  use.

AMERICAN SURPLUS

A L L O C A T I O N  b y  the U nited  States Surplus P ro p erty  B o ard  
of 20 four-engined transport a ircraft to three U .S . airlines, 

designed to fly inter-continental air routes, b ro u gh t the realisa­
tion of peacetim e air services betw een the U n ited  States  and 
Europe, the Middle E a st  and F a r  E ast, one step closer.

Airline engineers estim ated th a t  the C-54 (DC-4's) used b y  
the A r m y  A ir  T ran sport Com m and to ca rry  as m a n y  as 100 
soldiers m  b u c k e t  seats, cou ld  be con verted  w ith in  a few 
m onths lhto airliners ca rry in g  a t  least 40 passengers in peace­
tim e com fort. T h e  aircraft were originally  designed b y  the 
D ouglas A ircraft  C o m p an y as peacetim e airliners, b u t were 
acquired b y  the A r m y  for cargo and troop carrying.

T h e three airlines designated to fly international routes 
a lready h ave  been m akin g  elaborate plans for tourist air travel 
w hich, it is expected  will ta k e  residents of the U n ited  States 
to all parts of the world w ith in  the n e xt few years.

E ig h t  of the transports were allocated to P an  A m erican  A ir ­
w ays, w hich  was authorised b y  the C iv il  A eronautics B oard  to 
fly an intercontinental route linking the U n ited  S tates  w ith  
Central Europe, T u rk e y ,  Iran and K a ra ch i and C a lc u tta  on the 
W e st and E a st  Coasts of India.

S ix  of the a ircraft were turned over to T ran scon tin en tal and 
W estern Air for use on the proposed service from  the U nited

States through southern E u rope and N orth  A frica  to  Cairo, 
and from  C airo through Iraq  and Saudi A rab ia  to B o m b a y .

T h e other six were allocated  to Am erican Airlines System , 
w hich  has been authorised to  fly a  northern intercontinental 
route to  S can din avia . The airline hopes eventually  to fly to 
S oviet Russia.

FARES AND SCHEDULES

PA S S E N G E R  fares of $275 and 15-hour schedules on the N ew  
Y o rk -L o n d o n  service are envisaged b y  P a n  Am erican 

W orld  A irw a y s  for the in itia l period of their operations. These 
interim  schedules and fares are based upon the m ost econom ical 
use of the D o u glas  C -54E  recen tly  released b y  the U .S. A r m y  
and w hich  are to  be p u t  in to  service, on the first land plane 
operation.

A c co rd in g  to  Mr. H arold  M. B ix b y ,  who is in charge of P an  
A m erica n ’s trans-ocean services, a second interim  step will have 
been achieved when his co m p a n y  receives d elivery  in about tw o  
m onths of 21 L o ckh eed  Constellations. T h e  operating pro­
gram m e aim s a t  an 8 |-h ou r schedule and a fare of $100 for 
the N ew  Y o rk -L o n d o n  service.

N E W  YORK-AMSTERDAM

FO L L O W I N G  the authorisation  of three Am erican com panies 
(P an  A m erican  Airw ays, A m erican  E x p o rt  Airlines and the 

T . W .A .)  to  operate services to  E urope, the U .S . G overn m en t 
is rap id ly  m o v in g  to  secure for these designated operators the 
necessary lan d in g  rights. Persistent in securing a w ider adher­
ence to  the F iv e  Freedom  A greem en t to  w hich  on ly  three E u ro ­
pean countries (Sweden, D en m ark  and T u rk e y )  originally  su b ­
scribed, the Federal G o vern m en t has now succeeded in open­
in g  y e t  an oth er door to  the E u ropean  continent.

In an agreem en t now concluded betw een th e  U .S .A .  and 
N etherlands, the N etherlands G overn m en t has granted A m eri­
can operators full rights under the C hicago F ive-F reed om  A gree­
m ent. T h is  is a  step tow ard s the A m erican  E x p o r t  Airlines 
program m e o f  operatin g  a service N ew  York-Ireland-London- 
A m sterd am -S tockh olm -R u ssia  or A m sterdam -Polan d Russia. 
A n d  a lth o u gh  the absence of an agreem ent betw een the U .S . 
and B rita in  prevents an A m erican  operator setting down or 
p ick in g  up traffic in th is co u n try , the gran tin g  of facilities to 
A m erican  flag operators b y  Eire, D enm ark, Sweden, Holland, 
and Spain m igh t enable them , a t  least tem porarily , to by-pass 
B rita in  in their endeavour not to lose a n y  time in girdling 
Europe w ith  their services.

A MODEL

TH E  agreem ent on E u ropean  transport reached between this 
co u n try , R ussia, F ran ce  and other western powers setting 

up a E u ropean  central inland transport organisation m igh t well 
provid e a m odel for a possible co-ordination of air transport.

T h e  agreem ent provides for allocation  of vehicles, priority  
and nature of cargo  to  be m oved, etc. T h e  co-ordination of 
air transport 011 sim ilar lines betw een E uropean powers m ight 
be beneficial to  the equipm ent-starved  countries of E urope and

accelerate the re-establishm ent of norm al 
air transport facilities.

EXPANSION-
Q C O T T I S H  A irw a y s  are to increase 
v J  their n etw ork of air  am bulance ser­
vices over as m an y  islands in the W estern 
H ighlands as possible. A r g y ll  C oun ty  
Councillors h ave  discussed w ith  the com ­
p a n y  the question of landing strips on 
th e islands of Coll and Mull and sur­
veyo rs are to  m ake a report on th e  pro­
vision of suitable landing grounds..

-A N D  REDUCTION
P U B L I C  m eeting a t  L o ch m ad d y, 

N o rth  U ist, unanim ously  agreed to 
m ake stron g representations to  the Air 
M inistry, Scottish  A irw a y s, the Secretary 
of S ta te  for S co tlan d  and to  the pro­
prietor of th e  island, th e  D u k e  of H am il­
ton, against Scottish  A ir w a y s ’ decision to 
stop ca llin g  a t  the airport in N orth  Uist.

A T L A N T IC  B A S E  : Prestwick airport 
from where the B.O.A.C. North Atlan­
tic Return Ferry operates their services 

to Montreal.
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G A S  T U R B IN E  D E V E L O P M E N T  
A  Further Tribute to Mr. Stern

I A M  m ost glad to see in F lig h t, Septem ber 13th, Sir R o y  
F e d d e n ’s tribute to the careful s tu d y  m ade, 25 years ago, 

in to  the p ra ctica b ility  of internal com bustion  turbines b y  Mr. 
W . J. Stern, then w o rk in g  a t the A ir  M inistry  L a b o ra to ry  in 
the Im perial College of Science.

A s  a t  th a t  d ate  I was superintendent of the L a b o ra to ry , I 
can te stify  to the am o u n t of w o rk  th a t  ta sk  in vo lve d , w hich 
was carried o u t  w ith  exem p lary  efficiency and skill. Sir R o y  
th in ks th a t  Mr. S te in 's  report, published, he says, b y  the 
A .R .C .  in 1920, should be far better kn ow n . I agree, b u t 
it  is fair to  the A ir  M in istry  to  add th at, if published reports 
are overlooked, th a t  D e p a rtm e n t of S tate  ca n n o t be blam ed 
for a n y  lack  of com plete  thoroughness in their search b y  
those interested in this su bject.

H. E . W I M P E R I S .

G L O S T E R  M E T E O R  IN A C T I O N  
No Sm oking To-day

H . M. A B S O L O N , in F lig h t  of Septem ber 27th, states th a t  
Meteors a fw ays sm oke. I suggest th a t  he has not 

seen Meteors recently. E a r ly  in the year  observers on 
our post used to look more for the sm oke than the a ircraft  
when lo catin g  a M eteor: on one occasion an observer was 
startled into  reporting a M eteor as a to ta lly  different a ircraft 
“ on f ire ."  He q u ic k ly  corrected his error, b u t  this indicates 
the am ount of sm oke then present.

A t  the m om ent of w rit in g  I am  s itt in g  in fron t of a  w in d o w : 
every  few m inutes a M eteor flies past. I h ave  seen a dozen 
“ p l o t s "  in half an hour, b u t  n o t the slightest suggestion of 
a n y  sm oke— and m y  eyesigh t is p re tty  good !

T h e  V am pire  a t  H y d e  P a rk  was so smokeless th a t  m an y  
people m istook it  for a ty p e  w ith  piston engines.

F R E D E R I C K  H. C O A T E S .

TH E  T U N E  HAS C H A N G E D  

“ Raw D e a l ”  to A . T . C .  Officers

A S a further en lightenm ent on yo u r leading article in F lig h t  
dated  Septem ber 6th there are one or tw o item s w hich, I 

th in k, should be m ade know n as to the “ raw deal "  g iven  to 
Officers of the A .T .C .

Perhaps it  is not g e n e r a lly 'k n o w n  b y  the great B .P .  th at 
m ost of these officers have w orked hard, unceasingly alm ost, 
pu ttin g  in three to  four evenings and m ost of S u n d ays  every  
week g iv in g  instruction to the cadets, and helping them  in 
e ve ry  possible w a y  with their s tu d ie s ; also th ey  have looked, 
after their general welfare, organised and controlled their 
sports, -to fit them  for the tasks th ey  would be called upon to 
perform.

Th is has been going on since F eb ru a ry  1st, 1941, and after 
4^ years of hard work, v o lu n tar ily  done, the A ir  M inistry  tell 
these officers th a t  they are not entitled even to the Defence 
Medal, neither can th ey , on resigning, be a llow ed to keep their 
honorary rank.

These— shall I call them  p riv ile g e s?— h ave a lread y  been 
granted to  H om e G uard officers, who, in m y  opinion, h ave  
done no more to help the co u n try  in its need th an  the A .T .C .  
officers; in fact, h avin g  regard to a large proportion of the 
“  m a t e r ia l"  on w hich th e y  had to w ork, it  would appear th a t  
the A .T .C .  officers h ave  had a v e r y  uphill job .

Is it  surprising th a t  the m a jo r ity  of them  w'ere glad  to be 
able to  resign their commissions a fter  V .E .  d a y  and leave  the 
organisation w hich  th e y  had b uilt  up, w ith  few or no regrets. 
T h e  A ir  M inistry  did not even bother to w rite them  a letter 
0? thanks, in m a n y  cases, for the services rendered, b u t  th ey , 
the officers, have a certain satisfaction in the know ledge th a t  
a real job  of im portan t w ork (vide  A .M . statem en t in the early 
d a y s ) , has been done.

Some officers are still ca rry in g  on the good w ork, b u t  there 
is not the same enthusiasm  or spirit a t  present, ow in g to  the 
A .M .'s  a ttitu d e, and I ven tu re  to state  there will be m an y  
further resignations in the near future unless som ething is done 
to  encourage further sacrifices b y  the aforesaid officers and in ­
structors. M ay I say m an y th an ks for publishing the article  
in question? “ O N E  O F  M A N Y . "

C IV IL A IR F IE L D  S A F E T Y  

Helicopter Fire Tenders Suggested

R L A D  with particu lar interest the v e ry  sound proposals p u t 
J- forw ard by “ K l a x o n "  in y o u r  issue dated J u ly  19th for 
dealing w ith  fires and crashes a t  or near airfields which, while 
far less frequent than in the early  d ays, nevertheless occur 
from tim e to  tim e and result in v e ry  serious ca su a lty  lists.

M igh t I suggest th a t  authorities concerned w ith  airfield 
organisation should seriously consider the possibility  of using 
helicopter-propelled cra ft  fitted out as fire and crash tenders. 
Such craft ,  one or several of them  according to the im portance 
of airfields and traffic, could  be fu lly  equipped and m anned and 
k e p t fly in g  low near the edge of airdromes, ready to rush to 
the scene far more q u ick ly  than a n y  m otor vehicle. In the 
case of fire these “  h eli-ten d ers ,"  b y  means of generous foam  
tan ks and adequate  flooding apparatus, cou ld  dowse the 
stricken a ircraft before the fire had taken  a full hold— th ereby 
reducing the num ber of casualties. T h e danger of fire h avin g  
been so reduced, first-aid crews carried on the cra ft  could be 
lowered to render im m ediate assistance.

I t  m ust often  h ave  happened th a t  crashes have occurred 
some little  distance a w a y  from the airdrom e proper in spots 
where roads were either non-existent or so circu itous as to  
render it im possible for am bulances and fire tenders to operate 
in tim e.

T h a t  is where helicopter cra ft  would be in v a lu a b le ; in fact, 
g iven  efficient crews w orking in shifts th rou gh out operational 
hours on con stan t w atch, it  is possible th a t  m an y  im pending 
catastrophes m a y  be foreseen and, through prom pt action, be 
reduced to mere incidents.

“ A L L  F O R  A I R  S A F E T Y . "

DOES T H E  P R I V A T E  O W N E R  W A N T  TH E M  ?

“  Indicator ”  Takes a Contributor to Task

A L T H O U G H  Mr. Brodie, in his article  of Septem ber 13, has 
generally  clarified the pre-war and possible post-war posi­

tion  from his own point of view , I could h ard ly  agree less w ith  
his recom m endations of suitable types for “  flow p ro d u ctio n ."  
F urtherm ore, he has om itted  or m isplaced one or tw o  very  
w o rth y  pre-w ar types w hich  m ight well reappear.

Surely  the m ost im portan t and saleable class of all is the 
cabin tw o-three-seater, w ith  am ple room for legs and luggage, 
w ith  a reasonable power-reserve, and w hich  is easy to handle. 
Th is class, typified  in pre-war d ays b y  the M onarch and the 
H ornet M oth, has been entirely om itted . Instead, the unfor­
tu n ate  ow ner is m ade to choose between a possibly cram ped 
and certa in ly  un der-pow ered.baby, and an expensive four-seater 
affair w hich  w ould not be really  practicable  when powered w ith  
a n y th in g  m uch less than  200 h .p  I agree th a t  both the 
a ltern ative  types, in m odernised form, would be saleable— the 
first to  people w ho d o n ’ t like flying b y  them selves and who 
w an t som ething as inexpensive as possible, and the second, as 
before, to the w ealth ier people. B u t  the Leopard-M onarch- 
Hornet-M essenger class .will still, I feel, form the backbone.

In the single-seater class som ething w ith  a reasonably sport­
ing perform ance, y e t  easy enough for early  circu it flying, is 
needed. W e d o n ’ t  w an t a n y  powered packing-cases a t  cu t  
p r ic e s ; if a man can afford to fly he can afford som ething good 
— otherwise, it will ob vio u sly  be cheaper for him to hire an 
a ircraft. A n  a ircraft not m entioned in his chart, the Chilton, 
was, in m y opinion, the 'm ost practical and pleasant in this 
c lass; the original T ip s y  single-seater, though fun, was ju st a  
shade too tem peram ental for casual ownership.

Mr. B ro d ie ’s “  b ig  "  class seems to  be too b ig  and has entered 
the ch arter  and feeder-line class. N o  owner w ants to carry  
eight passengers, th o u gh  one or tw o  m igh t like the space 
a va ila b le  for other purposes. T h e  ty p e  know n in A m erica  as 
a  “ co m m u tin g  s h ip ,"  w ith  co ckta il  J^ar, resident ty p is t ,  and 
gen tle m an ’s gentlem an in attendance, is really  a professional’ s 
a ircraft  and does not concern us at the m om ent.

O f course, I am  biased, since I h ave  flown all but half-a-dozen 
of the ty p es  m entioned in the tab le  of pre-war types. O f the 
others, I w ould h ave  considered purehasing v e r y  few indeed. 
T h e  statistics  of actu a l sales are proof enough of average tastes 
and requirem ents— and these are not lik e ly  to  a lter greatly .

“  I N D I C A T O R ."
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SP IT F IR E S ON T H E  COCOS R .A .F  Spitfires of the highest-scoring squadron in S.E.A.C. lined up on their airstrip on the
Cocos Islands.

Service A viation
Royal Air Force and Naval A ir Arm News and Announcements

Awards 
Royal A ir Force

TH E  K ING  has been graciously pleased to 
approve the following aw ards in recognition 

of g allan try  and devotion to d u ty  in the execu­
tion  of a ir operations : —

Distinguished Service Order
A ct. W ing Cdr. J . G. K e e p , D.F.C., R .A .F.V .R ., 

No. 121 W ing.—This officer has com pleted num er­
ous operational sorties. In  May, 1944 , w hilst 
a ttack in g  ta rg e ts  in  N orm andy, his a irc raft was 
shot down and he was wounded. Since re tu rn in g  
to operations in F ebruary , 1945, he has led his 
wing w ith g reat gallan try  and dis 
tinction , inflicting m uch dam age on 
th e  enem y’s lines of com m unica­
tion, R ad ar insta lla tions, close 
support, ta rg e ts  and  h ead q u a rte rs .
M uch opposition from the enemy 
has been encountered during  this 
period. W ing Cdr. Keep has, a t 
all tim es, displayed outstan d in g  
courage, and has achieved excel­
le n t results.

Act. W ing Cdr. W. L. T h o m a s , 
r .F .C ., R .A .F. (L t.. The M anches 
te r Regt. (T .A .)), No. 136 W ing.—
This officer has operated in N orth 
Africa, Sicily, Ita ly  and Europe.
In  Sicily and Ita ly  he attacked  
enemy road and ra il tran sp o rt, 
often in difficult m ountainous 
country. In  O ctober, 1944 , he 
p artic ip a ted  in  an  a tta c k  on the 
G estapo barracks a t  A arhus, Den 
m ark. H is a irc raft was badly 
dam aged and was forced to make 
an  emergency landing. On another 
occasion, in  A pril, 1945, he 
a ttacked  P ritzw alk  railw ay yards 
and destroyed two tra in s  by h i t­
ting  a n  am m unition tra in . Ilis  
a irc raft was dam aged, and Wing 
Cdr Thom as was forced to re tu rn  
to  base w ith only one engine fu n c­
tioning.- H e has a t*  all tim es 
ghown a high s tan d ard  of courage 
an d  devotion to duty.

A ct. Sqn. Ldr. P. Y . H. S m it h

Badge of No. 804 
Squadron, Naval Air  
Arm. On a blue field, 
a Tiger’s face proper, 
holding in the mouth 
a dagger fessewise 
also proper. Pommel 

and hilt gold.

R .A .F .V .R ., H.Q., Special A ir Service Troops. 
—This officer has been a ttach e d  to H.Q., 
Special A ir Service Troops, since its  for­
m ation, as R .A .F . Liaison Officer. H e accom­
plished m ost valuable work during  the p re­
parato ry  stages in  tra in in g  th e  Special A ir 
Service troops for p arach u tin g . In  Ju n e , 1944, Sqn. 
Ldr. Sm ith operated w ith  th e  F ren ch  Special A ir 
Service troops in  B rittan y , where he achieved 
notable  success in  liaison w ith th e  F ren ch  units. 
Subsequently he p u t an  A m erican A rm ed Division 
in contact w ith th e  F ren ch  B atta lio n  operating 
in th a t  d is tric t. I n  A ugust, 1944, th is  officer set 
o u t from N orm andy and delivered ten  arm oured 
jeeps to  a F ren ch  P arach u te  B atta lio n  operating 
south  of the Loire. This en tailed  p en etra tin g  the 
enemy lines, and it  was largely through  his in itia ­
tive and skill th a t  th e  m ission was accom plished 

successfully. More recently Sqn. 
Ldr. _ Sm ith has served w ith the 
Belgian Special A ir Service troops 
and has accom plished m ost valu­
able work w ith  them . T hroughout 
all these operations th is officer has 
been the sole B ritish  representa­
tive w orking w ith A llied u n its, and 
by his courage and coolness in 
action he has gained th e  ad m ira­
tion of all those w ith whom he 
has served.

A ct. Sqn. Ldr. W. P. K e m p , 
D.F.C., R .N .Z .A .F., No. 487 
(R .N .Z .A .F .) Sqn.—Sqn. L dr. K em p 
has p artic ip a ted  in m any h azard ­
ous sorties. He has destroyed 
m uch enemy road and ra il tra n s ­
port, and has always volunteered 
for th e  m ost dangerous and diffi­
cu lt missions, in spite of enemy 
opposition and  adverse w eather. 
Since the aw ard of the D.F.C., 
Sqn. Ldr. K em p has com pleted 
m any day and n ig h t in tru d e r sor- 
tjes. H e is now on his th ird  to u r 
of operational duty, and, th ro u g h ­
out, has displayed high qualities 
of courage, leadership  and devo­
tion  to  duty.

Distinguished F lyin g  Cross
F /O . J .  W. P a t t e r s o n , 

R .A .F .V .R ., No. 83 Sqn. (w ith 
effect from Ju ly  2 5 th , 1944) 
since deceased).

F /O . J . 
F /O . P. 
F /O . G.

Sqn. 
F /O . G. 
F /O . S. 
P /O . It. 
P /O . R,. 
W /O. 
W /O. 
W /O. 
W /O . 
W /O . 
W/O.

B. R i c h a r d s o n , R .A .F., No. 228 Sqn.
C. Sm i t h , R .A .F.V .R ., No. 144  Sqn. 
W. W. S m i t h s o n , R .A .F.V .R ., Mo. 524

Y e a t s , R .A .F.V .R ., No. 540 Sqn. 
W a t s o n , R .A .F.V .R ., No. 502 Sqn.
R. J .  G e n n o , R .A .F.V .R ., No. 248 Sqn 
II. T h o m a s , R .A .F.V .R ., No. 524  Sqn. 
B r e t t , R .A .F.V .R ., No. 144 Sqn.

. C o u l t e r , R .A .F.V .R ., No. 179 Sqn. 
H . E y r e , R .A .F., No. 540  Sqn.
B. Of f o r d , R .A .F ., No. 224 Sqn. 
R a n k i n , R .A .F .V .R ., No. 119 Sqn.

Sm i t h , R .A .F.V .R ., No. 489 
Sqn.

J . W i l l a m s , R .A .F.V .R ., No. 502

P.
D.

C .
H.
G.

A. E  
(R .N .Z .A .FJ 

W /O . A. K.
Sqn.

W ing Cdr. R. J .  M. B a n g a y , R .A .F ., No. 570  Sqn. 
A ct.  W ing Cdr. H. E. A n g e l l , R.A .F.O ., JNo 

295 Sqn.
A ct. W ing Cdr. F . B. S u t t o n , R.A .F.O ., No 

61 O.T.U.
Sqn. L dr. C. V. B e a d o n , R .A .F., No. 215  Sqn 
Sqn. Ldr. H. G. H a n n a h , R .A .F.V .R ., No. 297 

Sqn.
A ct. Sqn. Ldr. W. W. G u n t o n , R .A .F.V .R ., No. 

161 Sqn.
A ct. Sqn. Ldr. D. H. Sea to n  (L t., the W iltshire 

R eg t.), R .A .F., No. 611 Sqn.
A ct. Sqn. L dr G. A. R. U n d r e l l , R .A .F.V .R  , 

No. 165 Sqn. (since deceased).
F it. L t. J .  F . A n d e r s o n , R .A .F.V .R ., No. 356 

Sqn.
Fit; L t. L. S. A n d r e w s , R.A .F.V .R., No. 45  Sqn. 
F it. L t. D. A. B a i l e y , R .A .F.V .R ., No. 47 Sqn. 
F it. L t. J . E. B r u n n e r , R .A .F.V .R ., No 122 Sqn. 
F it. L t. A. M. C h a r l e s 'Wo r t h , R .A .F.V .R ., No. 

12 4  Sqn.
F it. L t. F . C. C o l l i s , R .A .F.V .R ., No. 161 Sqn 
F it. L t. D. L. C ox, R .A .F.V .R ,, No. 25 Sqn.
F it. L t. F. A. D i s m o r e , R .A .F.V .R ., No. 356 Sqn. 
F it. Lt. C. K. G r a y , R .A .F.V .R ., No. 124 Sqn.

D. A. H a i g h  R .A .F.V .R ., No. 125 Sqn.
J . W. H a r p e r , R.A .F.V .R ., No. 64 Sqn. 
A. C. W. H o l l a n d , R A .F.V .R., No. 611

F it. Lt. 
F it. L t. 
Fit-. Lt.

Sqn.
F it. L t. 
F it. Lt.

Sqn. 
F it. Lt.

Sqn.
F it. Lt. 

47  Sqn.

J . L  W. I n n e s , R A 
E, R. L i v i n g s t o n e ,

F.V .R  . No. 611 Sqn. 
R .A .F.V .R ., No 215

W. C. M a r s h a l l , R  A F.V .R  , No 91 

1) T. P. O’D. M cG l o r y , R .A .F.V .R ., No.
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F it. L t. J .  C. M in t o , R .A .F .V .R ., No. 65 Sqn.
F it. Lt. J .  S. Sa u n d e r s o n , R .A .F .V .R ., No. 25 

Sqn.
F it. Lt. H. A. S h a w ,  R .A .F .V .R ., No. 2 1 5  Sqn.
F it. L t. G. B. S m it h e b , R.A .F.O ., No. 273 Sqn. 
F it. L t. W. St r in g e r -Jo n e s , R .A .F .V .R ., No. 356 

Sqn.
F it. Lt. H. T aylor, M .B.E., R .A .F .V .R ., No. 155 

Sqn.
F it. L t. A. T o o t h , R .A .F .V .R ., No. 82 Sqn.
F it. L t. R. S. W a m b e c k ,  R .A .F.V .R ., No. 82 Sqn. 
F it. L t. R. A. W h i t e s i d e ,  R .A .F .V .R ., No. 4 5  

Sqn.
A ct. F it. L t. N. R ix , R .A .F .V .R ., No. 2-14 Sqn.

(w ith effect from M arch 13 th , 1 945 ).
A ct, F it. L t. J .  R. S t e i n ,  R .A .F .V .R ., No. 234 

S q n .
F /O . M. N. D u r r e l l , R .A .F.V .R ., No. 161 Sqn 
F /O . T. P . F a r g h e r , R .A .F .V .R ., No. 234  Sqn. 
F /O . B. H. H a r v e y , R .A .F., No. 1-96 Sqn.
F /O . J .  H o r r o c k s ,  R .A .F.V .R ., No. 20  Sqn. 
F /O . G. A. J o n e s ,  R .A .F .V .R ., No. 611 Sqn.
F /O . R . M o r r i s ,  R .A .F.V .R ., No. 161 Sqn.
F /O . B  J . S c o w e n ,  R .A .F.V .R ., N o . 8 2  S q n .
F /O . R. G  W i l l d e y ,  R .A .F.V .R ., No. 155 Sqn. 
F /O . G. R. T. W i l l i s ,  R .A .F .V .R ., No. 47 Sqn. 
F /O . A. H . W i t t r i d g e ,  R .A .F.V .R ., No. 155  Sqn. 
F /O . A. D. Y e a r d l b y ,  R .A .F .V .R ., No. 126 Sqn. 
P /O . J .  A. M i l l e r ,  R .A .F.V .R ., No. 161 Sqn. 
P /O . P . M o n a g h a n ,  R .A .F .V .R ., No. 215  Sqn. 
W /O. .T. V. S. G i b s o n ,  R .A .F., No. 82  Sqn.
W/O. S. O ’C o n n o r ,  R .A .F.V .R ., No. 45 Sqn. 
W / O .  T . A. S t r e e t ,  R .A .F .V .R ., No. 161 Sqn. 
F it. L t. R . M. B a r c l a y ,  R .A .A .F., No. 45  Sqn. 
F it. L t. E. J .  I I a l l e t t ,  R .A .A .F., No. 45 Sqn. 
F it. Lt. M. A. K e m p , R .A .A .F ., No. 451 

(R .A .A .F.) Sqn.
F it. L t . W . S. M c L e l l a n ,  R .A .A .F., N o . 4 5  Sqn. 
F it. L t. J . D . M o r r o w ,  R .A .A .F ., N o . 6 8 1  S q n .  
F it .  Lt. H. M . P. N e i l ,  R .A .A .F ., N o . 45 S q n .
F it. L t. R . II. S u t t o n ,  R .A .A .F ., N o . 4 5 1  

(R .A .A .F.) S q n .
F it. L t. H. P. V a n r e n e n ,  R .A .A .F., No. 196 Sqn. 
F it. L t. J . R. V e r n o n ,  R .A .A .F., No. 45  Sqn.
F it. L t. G. F . W i l l i a m s ,  R .A .A .F ., No. 45  Sqn. 
F it. Lt. C. I. Y o u n g e r ,  R .A .A .F ., No. 681 Sqn. 
F it. L t. N. F. R o b i n s o n ,  R .A .A .F., No. 99 Sqn. 
h i O. J . O. C a r t l e d g e ,  R .A .A .F ., No. 45  Sqn.
F /O . II. H o y s t e d ,  R .A .A .F ., No. 1 9 6  S q n .
F /O . II. M. N i c h o l l s ,  R .A .A .F., N o . 4 5  Sqn.
P /O . L. A. C a m e r o n ,  R .A .A .F., No. 215 Sqn.
Sqn. Ldr. D. B . F r e e m a n ;  R .C .A .F., No. 406 

(R .C .A .F .) Sqn.
Act. Sqn. Ldr. S. E. M u r r a y ,  R .C .A .F., No. 406 

(R .C .A .F .) Sqn.
Act. Sqn. Ldr. W. H. N i c k e l ,  R .C .A .F., N o . 644 

Sqn.
'T H E  K IN G  has been graciously pleased to 
J- approve th e  following a w a rd s:—

Bar to Air Force Cross
Act. Wing Cdr. J . P . H u in s , O.B.E., A.F.C., 

A.A.F.
Air Force Cross

Wing C dr. H. R. C o l l i n s ,  R .A .F.
W ing Cdr. G. H . G ib s o n , D.F.C., R .A .F .
W in g  Cdr. L . J o b b i n g s ,  R .A .F .
Act. Wing Cdr. C. A. B a l l ,  R.A .F.O .
Act. W ing C d r. H . A. C h a t e r ,  R.A .F.O .
Act. W in g  Cdr. F . G . F e r r i e r ,  R.A .F.O .
Act. W in g  Cdr. L . E . G i l e s ,  D.F.C., R.A .F.O . 
Act. W in g  Cdr. W . G . J a m e s ,  R .A .F.V .R .
Act. W in g  Cdr. G. W. P e t r e ,  D.F.C., R.A .F.O . 
Act. W in g  Cdr. E. E. R odley , D.S.O., D.F.C., 

R .A .F.V .R .
Act. W ing Cdr. J .  II. T h o m p s o n ,  D.F.C., 

R .A .F.V .R .
Sqn. L d r. W . A . H o w e l l ,  R.A .F.O .
Sqn. Ldr. S. L u n t , R .A .F.V .R .
S q n . L d r. B . H . M o l o n e y ,  A .A .F.R.O .
Sqn. Ldr. R. C. P a t r ic k , D.F.C., R .A .F.O .
Sqn. L d r. D . S l o a n ,  R.A .F.O .
Act. Sqn. L d r. J .  E . B o y d ,  R .A .F.V .R .
Act. Sqn. L dr. N . B . B u c k l e y ,  D.F.C., R .A .F. 
Act. Sqn. Ldr. G. R. C o o p e r ,  R .A .F.V .R .
Act. Sqn. L d r. R. I. C r u m p , R .A .F.V .R .
A ct. Sqn. Ldr. E . J .  D a v id g e , R .A .F.
A ct. Sqn. L d r . R. W . D o d d ,  R.A .F.O .
Act. S q n . Ldr. W. D u n n e t t ,  R .A .F.V .R .
Act. Sqn. Ldr. C. J .  F o o k s ,  R .A .F.V .R .
Act. Sqn. L d r. H . G a n d y ,  D.F.C., R .A .F .
Act. Sqn. Ldr. A. W. G il im o r e , R .A .F.
A ct. Sqn. L dr. B. P . Gl e d h i l l , R .A .F.V .R .
Act. Sqn. Ldr. E. J .  G r e e n w o o d ,  R .A .F.
Act. Sqn. L d r. R. R. G r e g o r y ,  R .A .F.
A ct. Sqn. Ldr. O. H a il s t o n e , R.A.F^V.R.
A ct. Sqn. L d r . G. F. H a r c o u r t - P o w e l l ,  R.A .F. 
Act. Sqn. L d r. H . S. H a r t l e y ,  R .A .F.V .R .
Act. Sqn. Ldr. J .  D. H a w k i n s , R .A .F.V .R .
Act. Sqn. Ldr. G. R. H ay, D.F.C., R .A .F.V .R . 
Act. Sqn. Ldr. J .  M. I I e im e , R .A .F.V .R .
Act. Sqn. Ldr. H . M. T. H e r o n ,  R.A.F.O.
Act. Sqn. Ldr. W. H. J o n e s , D.F.C., R .A .F.V .R . 
A ct. Sqn. Ldr. T. C. K a y e , D .F.C., R .A .F.
A ct. Sqn. L d r . H . C. L a N g f o r d ,  R .A .F.V .R .
Act. Sqn. Ldr. B. P. K. O ’D u f f y ,  R.A .F.O .
Act. S q n . Ldr. E. V. S m i t h ,  D .S .O ., D.F.C., 

R .A .F.V .R .
Act. S q n .  Ldr. A. L. S t e v e n s ,  R .A .F.V .R .
Act. Sqn. L d r . E . C. W . T r o l l i p ,  R .A .F.V .R . 
Act. Sqn. L d r. R. W a l t o n ,  M.C., R .A .F.
Act. Sqn. L d r. J .  W . W a r d ,  D.F.C., R .A .F.V .R . 
Act. Sqn. L d r. F. W i l l i a m s o n ,  R .A .F.V .R .
F it. L t. M. N. B a r t l e t t , R.A .F.
F it. L t. J .  R. J .  B e l s o n , R.A .F.V .R .
F it. L t. A. B o l l i n g t o n ,  R .A .F.V .R .
F it. L t. P . B o o t h ,  R .A .F.V .R .
F it. L t. E. J .  T. B o u c h e r , R .A .F.V .R .
F it. L t. W. W . Br is c o e , R .A .F.V .R .
F it. L t. C. T . C a m p b e l l ,  R .A .F.V .R .
F it. L t. R. I. L. C h i s h o l m ,  D.F.C., R .A .F .V .R . 
F it. L t. D. W. C l a x t o n ,  R .A .F.V .R .
F it. L t. R. J .  C o l e , R .A .F.V .R .
F it. L t. A. C r e s s w e l l , D.F.C., R .A .F.V .R .
F i t .  Lt. D . M . D i x o n ,  R.A .F.V .R .
F it. Lt. K. W. D u n l o p ,  D.F.M., R A .F.V .R.
F it. Lt. J .  H. E l sh a w , R.A.F.
F it. L t. W . M . E v a n s ,  R.A .F.V .R .

F it. L t. F . C. F e r g u s o n , R .A .F.V .R .
F it . L t. R. B. F in n e y , R .A .F.V .R .
F it. L t. J . P . R. G a l b r a it h , R .A .F.V .R .
F it. L t. G. C. G il b e r t , R .A .F.
F it. L t. R . M. H a c k n e y , R .A .F.V .R .
F it. L t. W . P . H a d f ie l d , R .A .F .V .R .
F it. L t. D. II. H a l l e t t , R .A .F.V .R .
F it. L t. R . E. R. H a m m e r b e c k , R .A .F.V .R .
F it. L t. H . A. H o o p e r , R .A .F.V .R .
F it. L t. J .  G. H o r n e , R .A .F .V .R .
F it. L t. A. R . G. J a c k s o n , R .A .F.V .R .
F it. L t. L. S. L o v e r id g e , R .A .F.V .R .
F it. L t. R. R. N. L o w e , R .A .F.V .R .
F it. L t. R. A. M c K e n d r i c k , R .A .F.V .R .
F it. L t. P . C. M a r ie s , R .A .F.V .R .
F it. L t. J .  M e t c a l f ,  D.F.M ., R .A .F.V .R .
F it. L t. B. A. N o r t , D.F.C., R .A .F.V .R .
F it. L t. H. A. MacK. P a s c o e , R .A .F.V .R .
F it. L t. W. S. O. R a n d l e , R .A .F.V .R .
F it. L t. D. R o b e r t s , D.F.C., R .A .F.V .R .
F it. L t. F . R o b in s o n , R .A .F.V .R .
F it. L t. J . A. R o w a n - P a r r y , R .A .F.V .R .
F it. L t. IL  R. Sh a r m a n , R .A .F.V .R .
F it. L t. A. G. Sh e p a r d , R .A .F.V .R .
F it. Lt. G. W. Si m s , R .A .F.V .R .
F it. L t. G. C. T u r n e r , R .A .F.V .R .
F it. L t. I. E . V e r s t a g e , R .A .F.
F it. L t. J. S. V e r t ig e n , R .A .F.V .R .
F it. L t. E. F . W a l t e r , R .A .F.V .R .
A ct. F it. L t. I. S. D a v i e s , R .A .F.V .R .
A ct. F it. L t. R. N. H a m e r , R .A .F.V .R .
A ct. F it . L t. B. R. M a r k s , D.F.C., R .A .F.V .R . 
A ct. F it . L t. A. W e a t h e r s t o n , R .A .F.V .R . 
F /O . W. M. A d d is o n , D .F.C., R .A .F.V .R .
F /O . P. C. B a r r a t , R .A .F.V .R .
F /O . F. L C a r n e l l , R .A .F .V .R .
F /O . R. C r o s t o n , R .A .F.V .R .
F /O . B. S. E d m o n d s o n , R .A .F.V .R .
F /O . J . C. G il l o n , R .A .F.V .R .
F /O . F- R- H a n c o c k , R .A .F.V .R .
F /O . J .  W. H e a m e s , R .A .F .V .R .
F /O . R. J .  R o o n e y , R .A .F.V .R .
F /O . R. A. II. Sn o w , D.F.M ., R .A .F.V .R .
F /O . J. T o w e y , R .A .F.V .R .
F /O . W . J . W i l k i n s o n , D.F.M ., R .A .F.V .R . 
F /O . J .  C. W il l i a m s , R .A .F.V .R .
P /O . J. R. B a t e s , R .A .F.
W /O . G. T. C l a r k e , R .A .F.V .R .
W /O . G. E d m o n d , R .A .F.
W /O . II. E . M a r s h , R .A .F.V .R ,
W /O . E . G. W il d i n g , R .A .F .V .R .
W ing Cdr. D. R . M il l e r .
A ct. Sqn. Ldr. G. MacD. G il l e s p i e .
Act. Sqn. Ldr. A. D. R . L o w e , D.F.C.
F it. L t. N. E. G r e e n w a y .
Act. F it. L t. T. E . C. A i n s l i e , D.F.O.
W ing Cdr. J. II. M. Sm it h .
A ct. Sqn. Ldr. G. V . Do n a l d .
F it. L t. D. G. A u r i s c h .
F it. L t. R. B. B e r n e y , D.F.M 
F it. L t. M. E . N a ir n .
F it. L t. R. F. WORSLEY.
F /O . G. W. B u r n e s s , D.F.M .
Capt, J. R . Ma t h e w s .
F it. L t. H. B h a r u c h a .

Air Force Medal 
F it. Sgt. R . A. W a t s o n , R .A .F.V .R .
F it. Sgt. F. A. C h a p m a n , R .A .F.V .R .
F it. Sgt. K . E . L e ig iit o n -Be n n e t t , R .A .F. V.B. 
F it. Sgt. A. V. R e d g r a v e , R .A .F.V .R .
F it. Sgt. G. T h o m a s , R .A .F.
F it. Sgt. J . L. A r n e t t . R .C .A .F .
Sgt. W. W. B e a m is h , R .A .F.
Sgt. T. E. C. M a n s o n , S.A.A.F.
Cpl. R , E . C h a i n i n g , R .A .F.V .R .
Cpl. W. J. B u t l e r , S.A .A .F.

George Medal
F it. L t. R. B u l l e n , N o. 458  Sqn.

O .B .E .  (Mil.)
F /O . I. O. H u l l e y , R .A .F.V .R .

(Left) Badge of No. 879 Squadron, Naval  
Air A rm — “ Si vis defendre oppugna ”  
(Attack is the best defence). On a white  
field, a Peregrine falcon proper perched 
upon a portcullis black. (Right) Badge of 
No. 890 Squadron, Naval Air A rm —  
“ Caelum Verrim us”  (We sweep the sky). 
On a white field, issuant from water barry 
w avy in base blue and white, a knight in 
armour to the sinister holding in his hands 
a broom all proper : a chief w avy blue.

B .E .M . (Mil.)
L.A /C. R. T. M i l l e r .
F it. Sgt. J .  L. S h e r R A r d , R .A .F.
Sgt. L. B . V o l l e r ,  R .A .F.V .R .
Sgt. L. A. P o t t e r .
Sgt. J .  B a k e r ,  R .A .F. Police D etachm ent, Iceland. 
Sgt. W . G. S h a w .
Cpl. G. H. E d g a r .
Cpl. J .  E. B r o w n e ,  R .A .F . S tation, Chedbugh. 
Cpl. F . G. H . W o o l v e n .
Cpl. J .  S p e n c e r ,  R .A .F.V .R .
L.A /C . F . T. B i r c h ,  R .A .F.V .R .
L.A /C . D. W h i t a k e r ,  R .A .F.V .R ., No. 3 3  A.S.R. 

M.C.U.
A /C .l T. S u l l i v a n ,  R .A .F . S tation, B entw aters. 
A /C .l G. A. W a t k i n s o n ,  R .A .F . S tation, B en t­

w aters.

Army Awards
T H E  K IN G  has been graciously pleased to ap­

prove th e  following awards in  recognition of 
gallant and  distinguished services a t  A rnhem : —

Distinguished Service Order
Maj. (tem p.) C. P e r r i n - B r o w n ,  M.C., The P a r a ­

chute Regim ent, Arm y A ir Corps.
Maj. (tem p.) P . E. W a r r ,  M.B.E., The P arach u te  

Regim ent, A rm y A ir Corps._
Second Bar to Military Cross 

Maj. (act.) J .  T i m o t h y ,  M.C., The P arach u te  
Regim ent, A rm y A ir Corps.

Bar to Military Cross 
Capt. (temp.) B. B. C l e g g , M.C., The Parachute 

Regim ent, A rm y A ir  Corps.
Military Cross 

Maj. (tem p.) M. W . D e n n i s o n ,  The P arachute  
Regim ent, A rm y A ir Corps.

Capt. (tem p.) F . K . H o y e r - M i l l a r ,  The P a ra ­
chute Regim ent, A rm y A ir Corps.

CROUCHING ROOM  O N LY : Close-up of the uncomfortable but efficacious “ ball 
turret " o f  an R .A .F . Liberator. R .A .F . squadrons of Liberators and Wellingtons

made a fine contribution to the victory in Burma.
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Lt. J. A. S. Cl e m in s o n , The P arach u te  Regi­
ment, Arm y A ir Corps.

Distinguished Conduct Medal
W I O.I R. D. G a y , The P arach u te  R egim ent, Army 

A ir Corps.
Sgt. T. C. B e n t l e y , The P arach u te  Regim ent, 

Arm y A ir Corps.
Pte. A. E. E t h e r id g e , The P arach u te  Regim ent, 

Arm y A ir Corps.

Military Medal
Sgt. H . W. C a r r ie r , The P arach u te  Regiment, 

A rm y A ir Corps.
Sgt. F , S. M a n s e r , The P arach u te  Regim ent, 

A rm y A ir Corps.
Sgt. J .  R ic h a r d s , The P arach u te  Regim ent, Army 

A ir Corps.
P te . G. F l a m b e r g , The P arach u te  Regiment, 

Army A ir Corps.
P te . R. A . L y g o , The P arach u te  Regiment, Army 

A ir Corps.

r p H E  K IN G  has been graciously pleased to
J- approve th e  following awards in recognition

of g allan t and distinguished services in Ita ly  : —

Bar to Military Cross
M aj. (tem p.) M. W. H. S h e p h a r d , M.C., Army 

A ir Corps.
Military Cross

Maj. (temp.) L. A. F it z r o y -Sm it h , A rm y A ir 
Corps.

Distinguished F ly in g  Cross
Maj. (tem p.) J. S. S to r m o n t h -Da r l in g , Royal 

R egim ent of A rtillery  (since died).
Capt. S. W. B a r r o w , Royal R egim ent of A rtillery.
C apt. (tem p.) W. H. B u c h a n a n , Royal Regim ent 

of A rtillery.
Capt. (tem p.) R. F o r b e s , Royal R egim ent of 

A rtillery.
Capt. (tem p.) A . S. C. G a n d e r , Royal Regim ent 

of A rtillery.
Capt. (tem p.) I. N. K e n d a l , Royal Regim ent of 

A rtillery.
Capt. (tem p.) L. J. W h e e l e r , Royal R egim ent 

of A rtillery.
C apt. (tem p.) D. W y l ie , Royal R egim ent of 

A rtillery.

Roll of Honour
Casualty Communique No. 541.

TH E  A ir M inistiv regrets to  announce the 
following casualties on various dates. The 

next of kin have been informed. Casualties “ in  
action ” are due to flying operations against the 
enemy; " o n  active serv ice” includes ground 
casualties due to  ensmy action, non-operational 
flying casualties, fatal accidents and n a tu ra l 
deaths.

Of the names in th is list, 175 are second entries 
giving la ter inform ation of casualties published in 
earlier lists.

Royal A ir Force
K il l e d  in  A c t io n .—F it. Sgt. A . B ennett; F /O . 

F . H . Cusworth; W /O . J .  S. Davison; W /O . J . 
G rain; W /O . G. Hughes; F /O . A. S. Ledbrook; 
Sgt. A. B. C. Love; Sgt. W. S. E . Lowman; F it. 
Sgt. R. E. M arshall; Sgt. J .  M O’Sullivan; W /O. 
S. J .  V. Philo; A /C .l G. J .  Robinson; Sgt. A. W. 
Skeldon; Sgt. K. C. Sparkes; Sgt. H. Swinnerton; 
W 10. H . A . Symmons.

M i s s i n g , B e l ie v e d  K il l e d  in  A c t io n , N ow  
P r e s u m e d  K il l e d  in  A c t io n .—Sgt. H. P. T hom as; 
Sgt. W. M arsden; A ct. F /O . H. G. S. K e rr; Sgt.
C. G. Hogg.

M i s s i n g , N o w  P r e s u m e d  K il l e d  in  A c t io n .— 
Sgt. J .  A . Freem an.

P r e v io u s l y  R e p o r t e d  M i s s i n g , B e l ie v e d  
K il l e d  in  A c t io n , N o w  P r e s u m e d  K il l e d  in  
A c t io n .— Sgt. T. B allantyne; Act. F it. L t. G. H. 
Calveley; F it. Sgt. R . H . E. Collinson; Sgt. S. 
H olt.

P r e v i o u s l y  R e p o r te d  M is s in g , N ow  P r e ­
su m e d  K i l l e d  in  A c tio n .—P /O . H. R. A nthony; 
F it. Sgt. L. Barlow; F it. Sgt. R. II. Barnes; Act. 
W ing Cdr. C. S. B a rtle tt, D .F.C.; Sgt. E . Beard; 
W /O. L. J . B illen ; Sgt. H . D. Birkbeck; Sgt. D. C. 
Broome; Sgt. J . W. B roughton; F it. Sgt. R. R. 
B unker; Sgt. W. J .  C. Cambridge; Sgt. J .  McD. 
Campbell; F it. Sgt. C. L. C arpenter; Sgt. R. M. 
Cartlidge; Sgt. L. F . Chappell: F it. L t. P . R  
Coldwell, D.S.O., D.F.M!; F it, Sgt. R. S. Cor­
nelius; Sgt. F. L. Corner; Sgt. P. Corrigan; P /O . 
W. F . Crosbie; Sgt. G. F . C rum p; F it. Sgt. L. B. 
D aitz; F /O . W. E. Day; Sgt. H. W. Douglas; P /O . 
T. J .  Drew; Sgt. C. G. Dudley; F /O . L. C. 
Dudley; Sgt. J .  L. D unbar; F it. Sgt. G. C. 
Dyke: Sgt, H . R. Elsbury; Sgt. L. D. F arm er; 
Sgt. S. F la v e ll; Sgt. F . W. Flude; F it. Sgt. C. L. 
Foster; F it. Sgt. R. Fryer; F it. Sgt. T. Gaskell; 
F it. Sgt. W. H . Giles; F it. Sgt. J .  L. Gledhill; 
Sgt. W. D. Glenn; Sgt. S. S. Greenwood; Sgt. H. 
Grice; F /O . J .  L. Griffith; F /O . K. R. H all; Sgt. 
W. H all; F /O . R. A. C. Hamm ond; P /O . W. J. 
Hardwick; W /O. G. G. H arker; P /O . II. B. V. 
H arris; Sgt. R. J .  H aw ksw orth; F it. Sgt. J . 
Healy; F it. Sgt. F . H eath; F /O . F . H eath; F it. 
Sgt. J .  M. Henderson; P /O . F . N. Henley; Sgt. 
J .  Herkes; F it. L t. F . H ill, O.B.E., D.F.C.; Sgt. 
K. J .  H olton; Sgt. R. C. H ulm e; Act. W /O . R. T. 
lu n t;  P /O . A. T. Jackson; P /O . T. I. Jones; 

Sgt. W. E. Jones; Sgt. J .  K iltie; Sgt. E. R. King- 
ham ; Sgt. R. P. K innear; Sgt. L. V. L aight; Act. 
W /O . J .  Lamonby; F /O ^ H. J . Larby; F it. Lt. 
H. D. Lea; Sgt. J .  Lindsay; Sgt. E. A. Louis; 
Sgt. A. J .  M cA llister; Sgt. J .  M arshall; F /O .

W. E. M arshall; F /O . II. T. Maskell; F it. Sgt.
B. C. M attocks; F it. Sgt. D. E, Moss; F /O . 
K. W. A. M uir; F it. Sgt. D. W. M uddim an; F it. 
L t. I . M. M undy; F /O . W. M urphy; Sgt. M. E  
Mu'rton; Sgt. F. D. Nash; Sgt. F. T. Nolan; Sgt. 
W. F . O’N eill; Sgt. H. E. F . Owen; Sgt. K. W. 
Owen; Sgt. W. R. Patience; Sgt. M. Piclrles; Sgt. 
H. E. P ollard; Sgt. A. P orter; W ing Cdr. E . F. 
P orter; P /O . A. Price; Sgt. R. L. P uckett; Sgt. 
J .  Ramsay; P /O . R. R. Reed, D .S.O .; Sgt. 
N. C. V. Rooker; Sgt. R. A. Rose; P /O . J .  W. 
Rouse; Sgt. W. F . Shead; F /O . M. R. Shute; F it. 
L t. E . N. Slade; F t. Sgt. R. W. Snell; Sgt. J . 
Southern; Sgt. R. W.. Stafford; Sgt. W. A. Steel; 
Sgt. J .  Stew art; W /O. L. D. S toddart; P /O . II. A. 
Sutherland; Sgt. A. Taylor; F /O . C. J .  Taylor,
D.F.M .; Sgt. R. Thompson; F /O . A. E. Truesdale; 
Sgt. F. F . V iolett; F it. Sgt. W. R. W aker; Sgt.
F. G. W alter; Sgt. F . W ard; F it. Sgt. J .  B. 
W ard; F it. Sgt. W. T. W arren; Sgt. W. Wass; 
Sgt. E. L. W atts; Sgt. F . H. W hittington; Sgt. 
M. W igham; F it. Sgt. E. Wilde; F /O . G. A. 
W ilkinson; F /O . F . N. Wilson; Sgt. R. Wilson; 
F it. L t. R. G. Young.

P r e v io u s l y  R e p o r t e d  M i s s i n g , N ow  R e ­
p o r t e d  K il l e d  in  A c t io n .— F it. Sgt. T. Bam- 
ford; Sgt. A . B arker; F it. Sgt. E. J .  Coe; Sgt.
E. J . Courtenay; Sgt. A. Craven; F /O . J . 
C hristie; Sgt. R. G. Dean; F /O . D. K. F laherty; 
Sgt. J .  F urn ival; F it. Sgt. R. H aine; F it. Sgt,
F. W. L am bert; P /O . E. Leigh; F /O . W. 
M cGillivray; A ct. F /O . D. N. M cK echrie; Sgt. 
J .  E . M ackintosh; Sgt. F. Morgan; Sgt. K. T. 
Robbins; Sgt. S. J .  Rodway; Sgt. V. F. Scrivens; 
Sgt. R. A. W illiams.

W o u n d e d  or  I n ju r e i  in  A c t io n . -W /O . R. E. 
Coverdale; F /O . T. L. H u n t; F it. Sgt. A . Mills; 
Sgt. A. H . Stredw ick; W /O . R. L. Thomas.

D ie d  o p  W o u n d s  or  I n j u r ie s  R e c e iv e d  in  
A c t io n .— F it. Sgt. R . Rigby; P /O . W. Tonge.

M i s s i n g , B e l ie v e d  K il l e d  in  A c t io n .—F it. 
Sgt. A. A rm strong; Sgt. W. A. A usten; F /O .
E. L. Carm ichael; Sgt. R. F. G unn; F /O . J . L. 
H alcrow j W /O . A . Holmes; F it. Sgt. W. J .  B. 
Jones; F it. Sgt. D. R. Newman; Sqn. Ldr. C. M. 
Palm er; F it. L t. B. W. Sharpe; F it. Sgt. A. W. 
Snelling; F it. Sgt. K . D. Wall.

M is s in g .—F it. Sgt. G. W. Ackerm an; F it. Sgt. 
J .  B. A herne; F /O . K . W. Ain»worth; F it. Sgt. K. 
Allen; F it. L t. C. J .  B lundell-H ill; Sgt. A. Booth- 
man; F it. Sgt. G. B rain; F it. Sgt. W. T. Bray; 
F /O . R. Breakwell; Sgt. K. W. C lapperton; Sgt. 
N. MacD. Cox; Sgt. D. H . Davies; F it. L t. R. F. 
Escreet, D.F.M .; Sgt. D. S. Fielding; F it. Sgt. 
J .  D. Grime; F it. L t. C. G. H all; F /O . P . Haw ­
kins; F it. Sgt. T. J .  Henderson; A ct. F /O . R. F . 
Hennessy; F it. Lt. R. J . II. H olland; F /O . J .  S. 
Holmes; F it. Sgt. K. A. Horne; F /O . H. S. Jo h n ­
son; Sgt. J .  Johnson; F it. Sgt. K. Kay; 
Sgt. P . K itching; Sgt. F . M. Lancaster; 
F it. Sgt. V. J .  Lawrence; Sgt. J .  Lyons; 
W /O . I. M. MacPhee; Act. F it. L t. R. 
M iller, D.F.M .; Sgt. L D. Mills; F /O . R. F. 
Money penny; Sgt. A. Moore; P /O . J ..  M. Navin; 
F it. Sgt. M. O’Loughlin; Act. F /O . I. H. S.. 
Philcox; F it. Sgt. A. Rainsford; Sgt. H. Richards; 
Sgt. N. F. Scaife; Sgt. R. J .  Shepherd; Sgt. 
S. A. Sheppard; F it. Sgt. A. J . Stacey; W /O. A. 
S tandrin; F it. Sgt. H . N. Stauber; W /O. N. S tott, 
D.F.M .; F it. Sgt. A. V. Sullivan; F /O . F. Thom p­
son; Sgt. A. W est; Sgt. G. A. W hite; F /O . R. W. 
Wilson; Sgt. G. Wolloshin.

K il l e d  on A c t iv e  S e r v ic e .— A / C. 2 J .  C. 
Cantle; F it. Lt. T. J .  Cole; L .A /C . W. Dakers; 
L.A /C . S. F ordham ; Sgt. K . *S. H alliwell; Sgt. 
K . A. Keisall; A ct. W ing Cdr. C. M. Lander; Sgt. 
R. Podmore; P /O . D. J .  H . Reader; F /O . A. 
Recina; Sgt. J . W. Stubbings; Sgt. W. J .  Tyson; 
F /O . W. J . W ates; F it. Sgt. J . W right; Sgt. 
M. S. W right.

P r e v io u s l y  R e p o r t e d  M i s s i n g , N ow  R e ­
po r t e d  K il l e d  on A c t iv e  S e r v ic e .—A ct. Sqn. 
Ldr. F. A. G rantham , D.F.C.

W o u n d e d  or  I n ju r e d  on  A c t iv e  S e r v ic e .— 
L.A /C . P . J .  Bury; L .A /C . E. Bowker; L.A /C . 
A . C. Dyer; Sgt. N. P . G errish; L .A /C . G. Grif­
fiths; L .A /C . A. E. King; F /O . R  W. Merrison;

L.A /C . R. Stephenson; L .A /C . L. Wilks; L.A/C. 
C. T. G. W illiams; L .A /C . G. W illiams.

D ie d  of  W o u n d s  or  I n j u r ie s  R e c e iv e d  on 
A c t iv e  S e r v ic e .— L .A /C . G. H . Collier; Cpl. 
A . C. Trebilcock.

D ie d  on  A c t iv e  Se r v ic e .—A / C . 2 J . H. 
B utler; L .A /C . A. Commons; Cpl. C. H . George; 
A ct. F it. L t. R . R . Green; Sgt. A . W. Herkess; 
L.A /C . C. Horsfield; Sgt. A . J. Hughes; L .A /C .
G. Readshaw; W /O . A. D. Rees; A /C .l W. Reid; 
L .A /C . T. E. Rigby; F /O . R. Roberts; L.A/C.
C. A. Rogers; F /O . R . Savage; Sgt. G. T. Tustain; 
L .A /C . A. P. W arren; Sgt. H. E. W alker.

Royal Australian A ir Force
K il l e d  in  A c t io n .— F /O . N. Carroll; F/O . 

R. M. K ennard; P /O . F . J. Newton.
M i s s i n g , B e l ie v e d  K il l e d  in  A c t io n , N ow  

P r e s u m e d  K il l e d  in  A c t io n .— F it. Sgt, A. 
Olsen.

P r e v io u s l y  R ep o r t e d  M i s s i n g , B e l ie v e d  
K il l e d  in  A c t io n , N ow  P r e s u m e d  K il l e d  in  
A c t i o n — F it. Sgt, H. E. Brock; W /O . W. T. 
Jones.

P r e v io u s l y  R e p o r t e d  M i s s i n g , N ow  P re­
s u m e d  K il l e d  in  x\ c t io n .— A ct. F /O . M. T. 
Thomas.

P r e v io u s l y  R e p o r t e d  M i s s i n g , B e l ie v e d  
K il l e d  in  A c t io n , N ow  R e p o r t e d  K il l e d  in  
A c t io n .— W /O . C. A . Seeney.

P r e v io u s l y  R ep o r t e d  M i s s i n g , N ow  R e­
po r t e d  K il l e d  in  A c t io n .—F it. Sgt. E. P. 
A ustin; F it, Sgt. M. R . Burgess; F /O . A. C. 
Cameron; F it. Sgt. K. L. King; P /O . R. L. 
Nicholson; F it. Sgt. E. H . Richardson.

M i s s i n g , B e l ie v e d  K il l e d  in  A c t io n .— F/O.
H. S. C hatto; F /O . L. A. Ellis; P /O . B. F. 
Greenwood; F /O . J .  E . Paradise.

M i s s i n g .— W /O . H . J . Arney; F it. Sgt. L. J. 
B ull; W /O . R . R. Cameron; W /O. V. R. Cam p­
bell; VV/O. G. S. Catford; Fit.- Sgt. J . S. Coster; 
F /O . J .  D. C ottm an; F it. Sgt. J . A. Day; W/O.
D. P. D rum m ond; W /O . C. Jardine; P/O .
G. O. H . Lind; P /O . A. G. M urray; W /O. D. P. 
O’Donoghue; Act. F it. L t. A. R. Palling; F it. 
Sgt. V. E. Petschell.

K il l e d  on A c t iv e  Se r v ic e .— P/O . N. H 
Orchard.

Royal C anadian A ir Force
P r e v io u s l y  R e p o r t e d  M i s s i n g , N ow  R e 

po r t e d  K il l e d  in  A c t io n .—F it. Sgt. N. T 
Jam es; F it. Sgt. W. R. L ittle; P /O . F. Van- 
droogenbroeck

Royal New Zealand A ir Force
K il l e d  in  A c t io n .—F it. Lt. F. P . Adlam . 
P r e v io u s l y  R e p o r t e d  M i s s i n g , Now  P r e ­

s u m e d  K il l e d  in  A c t io n .—P /O . A . S. Jones, 
F it. Sgt. G. A . Sinclair; F /O . C. R . Strang.

P r e v io u s l y  R e p o r t e d  M i s s i n g , N ow  R e 
po r t e d  K il l e d  in  A c t io n .—F /O . I. D. Graham.

D ie d  of  W o u n d s  or I n ju r ie s  R e c e iv e d  in 
A c t io n  —Act. F it. L t. O. P. F. Taylor, D.F.C.

M i s s i n g , B e l ie v e d  K il l e d  in  A c t io n .—Act. 
F it. L t. B. A . Gumbley, D .F.M .; F /O . E. J. 
Holloway; F /O . R. J. Scott.

M i s s i n g .—F it. Lt. J. Plum m er, D.F.C.; F/O .
F. H. Thompson; Act. F it. Lt. R. L. W erner.

K il l e d  on  A c t iv e  S e r v ic e .— F /O . S. F. Par- 
lato, D.F.C.

South A frican A ir Force
K il l e d  in  A c t io n .— Lt. R. F. K raynauw ; Lt. 

W. B. Penn; Lt. E. W. Rosenstein.
P r e v io u s l y  R e p o r t e d  M i s s i n g , N ow  R f. 

p o r t e d  K il l e d  in  A c t io n . - L t .  N. Boys.
D ie d  on A c t iv e  S e r v ic e .— Capt. R . F. Leach.

Royal Indian A ir Force
K il l e d  on A c t iv e  Se r v ic e .— A /C .2 V. A. 

Mhaskar.

C O A S T A L ’S K IL L E R  : A  weather-beaten Sunderland III of an Australian squadron
being towed up the slipway for overhaul.


