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28 CANADIAN AVIATION 

DELTA WINGS 
Sl1ape of tl1e Future? 

The Nen e-power ed Boulton-Paul P 111 is a 
new delta-winged experimental type . Span 1s 

33.5 feet , wing loading is fairly high. 

T HE fre sh laurels gained for the RADICAL PIE-SHAPED ~ TINGS ARE IN THE AIR 
British airplane industry by its 

latest jet bombers and fighters are AS U. K. FLIGHT RESEARCH EXPLORES NEW IDEAS 
certainly not to be rested upon , and 
the year has seen the appearance of 
many new and important research 
airplanes. These have signified 
Britain's leading position in at least 
one profoundly important field of 
aerodynamic research, namely the 
delta wing experiment. Upon the 
team of four deltas, two of which flew 
for the first time in 1951, largely falls 
the weighty responsibility of securing 
for Britain the lead in aerody nami c: 
and structural design. 

Several British authorities have 
more or less staked their reputations 
on the promise offered by the delta 
wing configuration and demonstra­
tions of these deltas have proved that 

BELOW-Smallest British aircraft, the delta• 
w i nged Fairey FD 1 hos a wing span of only 
19.5 fl. , may be experimental predecessor to 

a rocket fighter. 

a great deal of w ha t was until r ecently 
theory ca n n ow be accepted in prac­
t ice . 

T he Avro 707B, powered by a Roll s­
Royce Der went a nd a ppearing fo r th e 
f irs t t ime la st yea r , has nuw been 
joined by the s imil arl y p uwered but 
more advanced Avro 707A, and both 
machines are now engaged on a c:om-

BELOW-The Hawker P 1072, first British 
fi3hler lo use liquid -rocket boost. II is the 
1040 with the new Arm strong-Siddeley Snarler 

rocket in the toil. 

Avro 707 A , a la ter version than 
the 707B, on opposite page. Air 
intake of the " A" hos been Irons-

fe rred to th e wing roots . 

prehen sive sub -sonic: research pro­
gram w hi ch is gen erall y associated 
wi th the developme nt of a four-jet 
delta -w ing bomber at present taking 
shape and perhaps destined to be one 
uf th e hi gh lights of our next year 's 
annual rev ie w of British aviation. 

At first glance, the Avro 707 A 
appear s to be differe nt from the "B" 
mode l onl y in the ty pe of air intake 
employed , but closer examination 
reveals th a t refined , high-speed con­
trols are used, the ail erons of the "A" 
being placed further outboard and a 
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flap to assist I. rim and di v,: recov e ry 
supplanting th e inboard el<: valor sec­
tions of the "B." The root profile of 
the Avro 707A has been modified lo 
incorporate the air intakes which re­
place the dor :,al "saddle" ty pe inta kes 
of the other machine. 

On a smal ler scale and intended 
for research ;,t, speeds associated more 
w ith fighter~, are the Boulton Paul 
Plll and thf: Fairey F.D. I. The PI I 1 
is powe red by a 5,000-pound-thrust 
Nene enginf: 'Nhich is fed by a flat­
ened oval intake in the nose. Spanning 
33.5 fe et, the Pl 11 has a good dea l 
hi srher wing loading tha n the Av ro 
de ltas and th e leading edge is notice ­
ably sh a rper. The control sur fa ces a re 
sealed and, act ing toge th e r or di ffer­
entially to se rve as e levators or 
ailerons, arf: gene rally kn ow n as 
elevons. 

The smallest airplane produced in 
Britain during 1951 and the remaining 
member of the delta quartette is the 
Fairey FDl which spans only 19.5 feet. 
The FD 1 carr ies a T -type tailplane 
and wing slots for its initi a l tria ls but 
these will be di sca rded later in the 
test program. Fairey Av iation have 
announced that the FDl has been de­
signed for "important research work 
with revolutionary possibilities in the 
design and operation of fi ghter air­
craft," which is generally interpreted 
to mean that the FDl is a prototype 
for a vertically launched rocket-pow­
ered " target-defense" fighte r. 

Another of 1951 's crop of research 
airplanes was the ill-fated Handley 
Page HP88, a most intriguing aero­
dynamic pie, the "crescent" type wing 
of which was jointly designed and 
constructed by Handley Page and 
Blackburn General Aircraft. A Super­
marine finger in the pie could also 
be discerned, the fuselage apparently 
being that of the third prototype 
Supermarine Type 510, an ancestor 
of the current T ype 541 Swift. The 
wing, which was of double-cranked 
planform and featured very noticeable 
flap guides and mass balances, is said 
to have been a reduced-scale version 

(Continued on page 60 ) 

ABOVE-The Avro 707 B flew for the first 
time last year , has now bee:, joined by the 
707 A . The two de l to, ore now engaged in 
research flying be lieved to be associated with 

deve lopment of a four-jet bomber. 

LOWER LEFT-One of the pioneers in British 
postwor flying reseorch, the Armstrong Whit ­
worth AW 52 "flying wing" has been in­
vestigoting the problems of high speed flight 

with this type. 

BELOW-This view of the Boulton Po , i P l 11 
shows the delta wing plan and the •·e/evons" 
which serve the dual function of elevc :ors and 

ailerons. 

BELOW-The Avro Ashton, powered by four 
Nenes, is a high-altitude flight resea rc h labor­
atory. Six of the type have been ordered by 

the British Ministry of Supply . 



fact, two ASM3 Mambas w h ich, a l­
though attached at the fron t end and 
usin '.! the same air intake and air­
screw shaft. gear casing. are otherwi~e 
two quite ~eparatc power units . et 
d r~· ,,·l' igh t of t hl' ASMD I is 2.000 1 b. 
ancl :l total of 2.640 c:shp. plus 8 10 lb . 
residual thrust is delivered for a fu el 
consumption of 270 galfl per hour . 

A pure-jet , ·e rsion of the Mamba 
ASM3. weighin!! onl~· 550 lb .. is kno\,·n 
as the Adder ASAL The Adder gi\'es 
a take-off thrust of 1.100 lb. at 15.000 
r .p.h . and has a fuel consumption (at 
maximum continuous cruising thrust 
-900 lb. a t 14.250 r.p .m .) of 1.20 
lb./hr .!lb . thrust. The central boss ai 
the intake annulus of this small. s lim 
unit is extended to form a long. 
s treamlined "snout" in which is 
housed the sta r ter unit. 

(The Adder powers th e first (p ilot ­
ed) prototype of the Australian high­
speed pilotless airplane that is under­
going tests on the Woomera r ocket 
range in Western Australia. Later 
examples of this airplane will be 
powered b~· the Viper A SVl , which 
~ives a thrust of 1.145 lb .. or the ASV2 
which gives 1,500 lb . st. This is an ex­
pe ndible version of the Adder . but 
the units differ in that th e Viper has 
a n annula r com bustion chamber a nd 
a different turbine : it is unique among 
curren t British power plants in using 
unorthodox materials in its construc­
tio!1. The Viper's workine: life is not 
i nt end ~d to be much above I O hours 
and. thus. normal commercial steels 
r;rn bi;- i;, rnnloyed in place of the sne­
r;al materi;ils used in nonexpcndible 
units. 

Another British production turbo­
prnp is the Rolls-Royce Dart which 
w<is fi- ~t t ~s t.ed in the nose of a Lan­
raster in 1947. The Dart. wh ich passed 
two type tests to ARB ronditions. one 
at l .000 eshp . and ;111other at 1.250 
cshp . is now riv ine- l .400 eshp. nlus 
?.Q :-i lb. iet thrust in th e Viscount 700. 
Thi s ve rsion of the Dart. the RDa~ . is 
:,Jso installed in tv ·o Dakotas which 
arc used bv BEA "11 ~h ort- a nd 
Medium-range car?o haul s. 

Deve lopme nt of p 'ston engines in 
Brita in has r·ontinw·d unobtrus ive! .,· 
duri n <;! t he past year. ;ind well-estab­
lished units suc h as th e• Gipsy Major 
,ind Queen . the C irru s Major ;111d the• 
Bristol He rcules have continu<'d to 
c•nha nce their already enviable repu­
tations. However, there appea r to be 
one or two gaps in the Britis h airplane 
power range that co u ld well be fill ed . 
For instance, the lack of lightwei gh t 
un its in the 40-60 hp. bracket is sorely 
fe lt by ultra-light p la ne e n th usiasts, 
:i nd r ad ia l p iston -engines in th e :-i00-
1,000-hp. ca tegory would find a ready 

DE H A V I l l A N D 
SPRITE ROC KET M O ­
TOR. A li q uid -fuel 
co ld r o cket moto r f o r 
semi. permanent in ­

slollotion on o ircrofl 

for take-off assis ­

tance. length , 84.25 

in.; Di ameter , 19. 5 

CANADIAN A VIATlON 

in.; Empty Weigh t, 250 l b .; Operati n g W eig ht, 925 lb . ; Rat ed Co nt i nuous Th r ust , 5,000 lb . 

ma rket . although we believe that Al­
,·i,; Ltd. has already taken the latter 
requirement in hand. 

Blackburn ,rnd G en er a I have 
la w1ched a ne,,· and ad\·anced series 
of in-line e ngines. headed b~· the now 
t~·pe-tested 180-hp . Bombadier \\'hich 
has recent!_,· appeared in the Auster 
B4. Model S and Saunders-Roe 
(Cierva l Skee ter. The Bombadier is 
str ict] ~, a postwar unit. its ma in point 
of difference from all previous Cirrus 
en gines being the use of direct fuel 
injection into the cylinders. Other 
engines of greater power . one of them 
supercharged . are under development 
to form a series with the Bombadier. 
These are the Musketeer and the 
Grenadier, the latter being a super­
charged unit deve lopin g 300 hp . Over­
seas orders for the earli er Cirrus units 
continue to be placed. the latest being 
for the Major III which will power 
the new Hindustan HT2 elementan' 
trainer. 300 of which are on order. 

The onl y airplane power plant being 
produced by Al vis Ltd. at the present 
time is the 500-550-hp. nine-cylinder 

COVERS UK AND EUROPE 
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radial Leonides. production of which 
is be in g stepped-up to meet ever­
growing dema nds. The vertically­
mounted version of the Leonides for 
hel icopter installation is used by the 
Westland S51 Dragonfl~·- the Bristol 
171 s~,camore and the new Bri stol 173. 
while it is hoped that the unit will 
soon be givin~ increased power suffi­
cient for its installation in the West­
land S55. The standard Leon ides is 
also required fo r use in the P er cival 
Prince. Pembroke and P rovost and 
ven ; recent]~, a licensi ng agreement 
has been discussed \\"ith the Italian 
Government with a view to building 
the Leonides in that country. 

In spi te of the Bristol Aeroplane 
Compan~··s heav~• gas turbine commit­
ments. production and improvement 
of the Hercules and Centaurus radial 
piston-en.ll ines conti nues. 

Delta Wing Designs 
Sha pe of the Future 

(Continued from page 29 ) 

of that to be fitted to the forthcoming 
Handley Page HPSO four-jet bomber. 
but unfortunatel y the HP88 was total­
ly destroyed d uring the early test 
flight. 

P erha ps th e most interesting of the 
~,ear's power plant deve lopment air­
planes was the ex peri mental Ha wker 
PI 072. Britain 's first fighter to emplo_,· 
liquid -rr,cket boost. The Pl072 is. in 
actua l fact . the original PI040. an­
cestor of all Hawker jet fighters. 
modified to test the new Armstron~ 
Sidde ley Snarler rock et. The Snarl e r 
is ins talled in the rear fuse lage of the 
1"'1072. ,t ve ntral pipe ca r rying th ree 
minutes· fuel (a mixture of liquid 
oxygen and water/methanol J from a 
tank behind the pi lot to the rocke t 
motor. At sea level the Snarler boosts 
the P l 072's power by 2,000 pounds, but 
thrust increases with altitu de and at, 
say, 50,000 feet, the Snarler can 
doub le the power availabl e to the 
P l072 from its Ro lls- Royce Ne nc. 
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