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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

TECHNICAL MEMORANDUM NO. 297.

ROYAL AERO CLUB LIGHT AEROCPLANE COMPETITION.*

By J. 8. Buchanen.

I am indebted to the Air Ministry for permission to use the
material contained in the various official reports dealing with thie
subject, and I wish to say that the views expressed in this paper

of

Hh

are my own personal views and do not in any w2y represent th i-

ct
(4]

cial view of the Air Ministry, nor indicate the policy to be pursued.

I am also indebted to the makers of the aircraft for supplying
information in such detail and for permission to make use of thisg
information.

In dealing with a paper of this description, it is appropriate
that some reference should be made to the origin of the light aero-
plane, and for thic reason I have begun with a short outline of the
inception and development of a type of aircraft which may have an
important effect on the future of aviation.

The success achieved in Germany in gliding with aeroplanes with-
out a power unit during the years 1921-22 aroused great interest in
this country and led to extravagant statements being made as to the
future of this type of aviation.

The "Daily Mail" offered a considerable prize for a competition
between aircraft of this type, and trials were carried out, under

the control of the Royal Aero Club, at Itford, in September, 1922,

*Paper read before the Royal Aeronautical Society, October 30, 1924.
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A considerable measure of success was achieved in gliding on the
ridge at parts where the up-currents of air provided the power re-
quired to overcome the force of gravity. As is well knovn, the prize
was won by M. lianeyrol on a Peyret glider.

Immediately following these tests, about October, 1932, lr.
Manning of the English Electric Company put forward to the Air Min-
istry a proposal to construct a small aeroplane fitted with a 3% HP
A+B.C. engine. A contract vas wade, and one aeroplane was designed
and built by this firm. This was flown successfully by Squadron
Leader "right in April, 1923. While it was clear from consideration
of the aerodynamics of the design that an aeroplane of this type
would fly satisfactorily, it was considéred doubtful if there would
be sufficient power to get off the ground without external aid. Ar-
rangements were made for catapulting if this fear proved well found-
ed. As events turned out, the initial flights showed that there was
sufficient power available to enable the aeroplane to take off even
in a calm.

About December, 1822, Major Gnosspelius and lMr. Lancaster-Parker
commenced the design of the Gull aeroplane, which was fitted with a
750 cc Blackburn engine. Thig type was novel in its design, and fol-
lowed the lines indicated by the model tests carried out by the de-
signer at Rochester, using the pendulum method.
| Early in 1922, the Duke of Sutherland, then Under-Secretary of
State for 4ir, offered a prize of £500 for a competition between

light aeroplanes, as they had now come to be called, to be held to-
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ward the end of 1923, with engines not exceeding 750 cc capacity.

The "Daily Mail" again came forward and offered £1000 for the
same purpose. The conduct of the competition was undertaiken by the
Reyal Aero Club. Further prizes were subsequently offered for relia-
bility, altitude and speed tests.

The view held by even the most competent technical opinion on
the possibilities of this type of aircraft is indicated by the great
care which was taken toc select a suiteble site for this competition.
Finally, Lympne Aerodrome was selected, and the selection was certain-
ly influenced by the presence of a ridge of hills ncar the aerodrome
which would facilitate gliding on up-currents and assist flight. No
doubt competitors obitained considerable assistance from such currents.

The competition was held in October, 1923. An extract of the
conditions of the tests is given in Appendix I.

Table I gives a list of the aeroplanes which appeared at Lympne
for these competitions and gives their general aerodynamic character-
istic as well as the performance measured during the tests. Table II
is a summary of the detail weights of each type of aircraft, so far
as I have been able to obtain these in the time at my dispoeal. I
have endeavored to make these as accurate as possible, but it is al-
ways a matter of great difficulty to get such figures reduced to a
truly comparative basis. They are about ac accurate as any other com-
parative weight schedule..

The engines used were motor-bicycle engines not designed for

aircraft use, and while many detailed troubles were experienced, the




N.A:C.A. Technical Memorandum No. 297 4

engines, on the whole, ran very welle.

In general, the most reliable power units were those in which
the propeller was driven directly off the crankshaft. 1In those cases
where a chain drive was used, the drive gave considerable trouble,
and prevented any reasonable comparison being made of the relative
efficiency of geared and ungeared drives for the propeller.

The Sargent engine, fitted to the Peyret and the Poncelet mono-
planes, had a 25 : 1 helical spur gear drive to the propeller, but
the amount of flying done by this engine was insufficient to furnish
a real test of its relative efficiency.

The loading per HP varied from 17.7 to 60, but the majority of
the types were in the neighborhood of 30-35 1b. per HP; these figures
are approximate only, since the available information with regard to
engine power and R.P.M. actually used was scanty. Generally speak-
ing, it might be said that the HP loading of 30-35 1b. per HP gave
sufficient power for reasonable flight with the wing loading employed.

From the nunber and character of the forced landings which took
place during this competition it would appear that lighter-loaded
types - that is, types with a wing loading of about 4 1b. per sq.ft.-
could make a forced landing in a restricted area at least as easily
as aeroplanes with a larger reserve of power.

Of the fifteen aircraft flown, only three were biplanes, and
these were seriously handicapped by engine trouble during the:
whole week. For this reason it is difficult to estimate the compar-

ative merits of monoplanes with biplanes in the air for this class
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of aircraft. Both types were quite satisfactory in the air.

From a constructional point of view'the majority of the air-
craft had been carefully designed, and while it is true that the
scantlings of the parts were rather fine, no trouble in this direc-
tion was revealed during the week's flying. At the same time, it
must be admitted that in the majority of cases the size of the mem~
bers was unsuitable for any sort of rough handling.

As regards the wings, the great range of aerofoil sections used
showed that there was a considerable divergence of opinion on the
best type of aerofoil for this type of aircraft. The figures avail-
able from the tests do not show that any particular type of aero-
foil was markedly superior to any other. Various wing arrangements
were employed and various methods of spar construction, but there
was no radical departure from what is considered standard practice.

Three-ply was largely used in the construction of fuselages,
even in some cases to the extent of using three-ply gusset plates
in place of the usual metal fittings.

On the whole, the landing gears could not be considered satis-
factory, with the exception of the D.H.53 "Viget" and possibly the
Parnall "Pixie." The undercarriage of the "Pixie" was of a novel
type, and depended for its shock-absorbing capacity on the resili-
ence of the axle and the tubular struts. Experience over this past
year has shown that this type of undercarriage gives reasonable
service. It was apparent that small wheels inside the fuselage

were not suitable for general work, particularly as it involved a
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small angle on the ground, and therefore a long run to get off and
land, as well as rendering the fuselage liable to accidental damage.
On some machines larger wheels were fitted, and these in general
were the more satisfactory.

With regard to the control surfaces, it was to be expected that
these would be proportionately larger than those in common use on
ordinary aircraft, bearing in mind the slow flying speeds of these
light aeroplanes, and the experlence at Itford on gliders the pre-
ceding year.

Some of the aeroplanes taking part in this trial were purchased
by the Air Ministry. So far only three of these have veen tested at
Martlesham, and the results of these tests are given in brackets in
Table I. Further tyvwes are still to be delivered.

In addition to this, six of the D.H.53 type were purchased and
sent to various P.A.F. units for general test. These have been
flown by a large number of R.A.F. officers and are standing up to
ordinary service use in a satisfactory manner. The 750 cc "Black-
burn" is fitted to these aeroplanes.

It ig difficult to assess the results of this competition. It
can be said at once that there was nothing in any of the aeroplanes
which could be called new, either structurally or aerodynamically.
On the other hand, the aeroplanes exceeded expectations in perform-
ance, as will be seen from the figures in Table I. They got off the
ground easily and flew comfortably at 30-35 1lb. per HP, and in one

case at 60 lb. per HP. In my opinion these results can be attribus-




N.A.C.-A. Technical Memorandum No. 297

ed only to clean design and to the greatest care of the details of
construction. The aerodynamic efficiencies of these aircraft are
high, and I regret that sufficient test informetion is not yet avail-
able to sive exact fimures on this point. One of the types tested
(the Gull) has an efficiency KL/KD of about 14 to 1, and it is
possible that some of the others may have higher efficiencies.

This compares very favorably with the efficiencies XL/Kd of mil-

itary and civil types which are of the order of 5/1 to 8/1.

Orne factor which may contribute to this improved efficiency is
that the engine exerts very much less influence on the design than
is the case with what we may call normal aircraft. You will see from
Table II that the power unit percentage is small, but further than
that the engine is of guch a size as to fit easily into any fuselage
capable of accommodating a man. For this reason, as well as the ab-
sence of extraneous equipment, a clean fuselage line is possible.

At the clocse of the tests the Under-Secretary of State for Air
announced that the Air finistry would offer a substantial prize for
a two-seater dual control aeroplane to be competed for in 1924.
After some discussion, the size of the engine was fixed at a maxirmum
value of 1100 cc volume swept. There was, and there still is, con-
siderable diverrence of opinion as to the size of engine required
for this type of aeroplane, but it was felt that an engine of this
size would cive a satisfactory performance when fitted to an aero-
plane for competition purposes.

It was considercd that the experience of the 1923 tests had
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shown that petrocl consumption was relatively a small propcrtion of
operational costs, and for thie reason it was decided not to intro-
duce a vetrol consumption test in the next year's competition.

The main object of the ncw competition was to produce a dual
control light aeroplane suitable for use by both official and un-
official bodies, and to ascertain to what extent the cost of flying
could be reduced. The rules were therefore framed round the follow-
ing features:

l. . Speed range.
2« Distance to get off and land.
S« Reliability.

Each aeroplane, prior to the competition, was required to dem-
onstrate that it was in fact a dual control aeroplane and could be
flown from either seat. Ah extract of the conditions of the compe-
tition is attached as Appendix II.

The Royal Aero Club again consented to organize and carry out
this competition, and Lympne Aerodrome was selected as the site.

The competition commenced on September 37, 1934. 1In all, nine-
teen entries were received and fifteen aeroplanes were nresented to
the judges at 10 a.m. on September 37. The aeroplanes had to pass
the ecliminating test, which included a dismantlingz and housing
test, as well as a dual control test, before 6 p.m. on September
38, and the competition proper opened on September 29.

It was at once cvident that the time allowed to the engine

manufacturers to develop the engines had been insufficient, and
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only eight out of the fifteen aeroplanes presecnted to the judges
finally passed into the competition proper. 4 list of the en-
trants, together with their recorded performances, will be found in
Table III.

Table II also gives such details as I have been able to collect
of the component weights of éLe types.

The results of the tests again exceeded expectations.

The maximum recorded spced was 79 M.P.H. (Beardmore) and the
minimum recorded speed was 37.32 1.P.H. (Parnall). The Beardmore
had a speed range of approximately 2/1, which is a notable per-
formance for the weisht/HP ratio (26.8) of the aeroplane.

The length of run to take off and the length of run to pull up
were distinctly good, and compare favorably with similar figures
for normal aircraft of half the weight/HP ratio.

Table IV is a summary of the results of the tests carried out
at Martlesham Heath as part of the competition for commercial aero-
planes in 1930. These figures call for little comment, and are
reasonably comparable as the weather conditions were similar.

The general impression of pilots was that the performance and
feel of the aeroplanes were satisfactory, but in all cases it was
considered that more power was required to secure a2 better rate of
climbe.

This last competition, more than any other, demonstrated the
safety of these 1lizht aeroplanes in a2 forced landing. Statistics

for normal aircraft cshow that one forced landing in every four re-
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sults in some damage to the aircraft. It has not been possible to
give the number of forced landings which took place during the last
trials, but in only one case was any damage done to the aeroplane.
My own estimate of the number of forced landings is between forty
and fifty. The facility with which the light aeroplanes could get
into a field and get off from the same field again was quite re-
markable.

Turning to the structural desipgn of the aircraft, the general
remarks made earlier in this paper on the structure of the 1923
light aeroplanes apply equally to the aeroplanes of 1924 with some
notable exceptions. The undercarriages fitted to most aeroplanes
were distinctly superior to those fitted on the single-seater types-
- The get-off and landins tests, I do not doubt, were responsible for
this. The "gSatalite" and "Avis" are fitted with a form of Oleo un-
dercarriage and the results obtained from these‘were entirely satis-
factory. The Westland was fitted with an undercarriage with a steel
spring return and a ferrodo linéd tube to absorb energy. The Bristol
Company entered one aeroplane with a complete all-metal structure.
The production of an aeroplane of this size in metal is a distinct
achievement, and it is of interest to note that this aeroplane won
the second Air Ministry as well as the Duke of Sutherland's prize.
How far it will be possible to produce such a structure on a com-
mercial basis is a matter of conjecture. My own personal view is
that it would be a matter of extreme difficulty to produce such an

aeroplane at a reasonable price.
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It is of interest to note that nine biplanes were presented to
the judges as against six monoplanes, showinr that cdesigners in this
country as a whole consider that for all-round suitability - that is,
for performance and robustneéss in handling - the biplane is the su-
perior type.

It is difficult from the results of fhe competition to sort out
the relative aerodynamic efficiencies and performances of the two
types. Monoplanes won the principal prizes. The reliability prize
and the second prize for taking off and landing were won by biplanes,
so that so far as actual prizes were concerned the monoplanes were
easily first. The actual results, however, were so much affected by
engine difficulties that the above comparison is of very little tech-
nical value and is distinctly unfair to the biplane. Many of the
aeroplanes were unable to finish the ten laps of the speed test, and
for that reason were awarded no marks for speed range. All of them,
however, were able to finigh one lap of the high-speed course.( the
figures are given in Table III), and if this measurement is taken as
a basis of working, there is a considerable difference in the rela-
tive positions. The Beardmore monoplane is still first. Immediately
behind is the Hawker biplane (A.B.C.). The third is the Bristol mon-
oplane, and following that the Hawker biplane (Anzani), followed
again by the Parnall biplane. Even these; however, are not entirely
rid of engine trouble, as it is known that some of these aeroplanes
could have done better in their relative performances if the engines

had not given trouble. It does indicate, however, that for the pur-
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poses of the competition there is little to choose between the best
monoplane and the best biplane, with the balance in favor of the
monoplane.

The tests were carried out in very fortunate weather. The tak-
ing off, landing and slow-gspeed tests were carried out in weather
conditions which amounted to a flat calm for all practical purposes.

I attach a table (Table V) showing the wind readings taken dur-
ing the week in the middle of the aerodrome about 8 feet from the
ground, and better conditions than these are rarely found in this
countrys

The competition was of considerable interest from an engine
standpoint. As a result, it is possible to make a fair estimate of
the power required for aircraft of this type. During the wecek a
large number of engine failures were reported and a general impres-
sion was that engines were unsatisfactory, whereas closer investi-
gation shows that they were, in fact, doing well under the circum-
stances and that many of the troubles experienced were cue to over-
loading. From the type tests of the "Cherub" engine, the normal
power should be 25.5 HP at 2500 revolutions, and the "Blackburn”

27 HP at 2700 R+P.M. 1In every case these specds were exceeded, and
the aeroplanes were flown in most cases with the engines giving

more than the maximum permissible R.P.X. Under these conditions it
is not astoniching that a large nurber of failures were experienced.

I think it is clear from the results of the competition that

more power is required and that engine speeds should be kept down
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if reliability is to be attained.

Once again the geared type of engine failed to keep in the air,
and although the aerodynamic advantage of the ceared type is certain,
it would appear that considerations of engine design preclude its
use. That is most regrettable, as it puts an important 1limit to en-

gine speed and has the effect of increasing engine size still further.

Conclusions.

Having put on record the facts as they have been ascertained by
this series of competitions, it is of considerable interest to review
the position now, with a view to consideriné what steps are desirable
for the future development of this type of aircraft-.

The main object of these competitions was to make flying cheap
and safe, and thus to popularize it to the extent of waking it part
of our national life.

You will observe that a start was macde from the beginning with
the glider and progressive tests have been carried out with the sin-
gle-seater light aeroplane and the two-seater dual control type.

From these experiments we have learned the HP necessary to give a
reasonable performance for each of these types. In the case of the
single-seater it is apparent that 15-18 HP is adequate for reascnable
performance. In the case of the two-seater, it is clear that some-
where near 40 HP is required. Hitherto the aircraft designer has
been dependent entirely on the engine designer, and aircraft design

has progressed more by virtue of increased power than by increased



N.A.C+«A+ Technical Memorandum No. 227 14

aerodynamic efficiency. In the light aeroplane this position is be-
ing reversed, and the aircraft designer has now put forward his Best
efforts in order to obtain a maximum aerodynemic efficiency with a
minimum structure weight, consistent with strength and robustness,
if the light aeroplane is ever to become a factor in aviation.

A glance at the table of weight schedules both for 1923 and
1924 shows that the structure weights of these aeroplanes are rela-
tively high. The average figure appears to be 44 per cent for the
single-seaters and 43 per cent for the two-seaters, as compared with
a corresponding figure of about 32 per cent to 33 per cent for larger
types of aircraft, with the same factor of safety. The fipures for
a Bristol Fighter are attached at the erd of the table to give an ap-
proximate comparison.

It will be noticed also that the average load carried amounts to
37 per cent in the case of the single-seaters and 41 per cent in the
case of the two-seaters of the total as against a figure of 25 per
cent to 30 per cent for normal aircraft. Some of this difference is
accounted for by the small amount of petrol carried by the light
aeroplane. A further notable feature is the low value of the power
unit weight. That again is affected by the quantity of petrol which
is included in this item. It would appear, however, that there is
some margin for improvement in the structure weight by the adoption
of new methods of construction and new materials. Hitherto these
aeroplanes have been designed on established methods and with stand-

ardized materials, and it is possible that a reconsideration of these
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factors would lead to improvement- The figures for the Hawker aero-
planes indicate what can be done by painstaking design and close at-
tention to details.

It is also clear that the aeroplanes as tested at these competi-
tions were not cheap to build, but on the other hand no effort has
been made to manufacture them, becauce there is no market in which to
sell them. TUnless both first costs and running costs are kept down,
the market will be a restricted one.

The matter of petrol consumption must not be lost sight of. In
the 1923 competition a consumption of 87 miles per gallon was attaind.
In the 1924 competition, so far as I can ascertain, the average con-
sumption was of the order of 30 miles per gallon, and it is im-
portant that we do not, in our desire to provide plenty of power, in-
crease this petrol consumption until it becomes, orce again, an im-
portant factor in the operation of these light aeroplanes.

Although a great deal of work has been done dvring the past
three years towards the solution of the problem of supnlying the
cheap and safe aerorlane, a great cdeal more has to be done, and every
care should be exercised that in correcting the defects which have
been discovered by these competitions we do not sacrifice the impor-
tant assets which the aeroplanes already possess.

It will be seen that in all these tests and discussions the
question of a small seaplane has not been considered. I would suggest
that there is ample scope for such development in this country, where

suitable waters are numerous and wheére a considerable provortion of
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the youth of the couniry are interested in matters concerning the
sea. A step up in eansine size is inevitable for the small seaplane,
but I believe that a suitable aircraft could be made with an 1100 cc
engine.

I wish to apologize for my very rough analysis of the data. Ow-
ing to the short time zvailable the paper had to be written while
the data wess being collected, and there was not time to make a close
survey of the figures.

Appendix I.

lotor Glider Competition at Lympne Aerodrome, Octeber 8-13, 1933.

Organization

The Competition will be conducted by the Royal Aero Club.

Motor Glider

The Competitions are open to any heavier-than-air machine with
engine, the total piston displacement of which dces not exceed 750
cc. The Royal iLero Club reserves to itself the right to check the
piston displacement of any engine teking part in the Competitions.
Any additional motive power produced by the personal exertions of
the occupants durine flight is allowed. The machine must not be
supported either wholly or in part by any gas which is lighter than
air.

Competitors may use any launching device provided by themselves.
Pilot.

The weight of the pilot must be made up to a minimum of 168 1b.
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All pilots must be weighed prior to the start of the Competi-
tions. Pilots under the minimum of 168 lb. must carry the addition-
al weight necessary to make them up to this weight, and this will
be checked before and after each flight.

Transport

Competitors must demonstrate to the Officials that the machine
is capable of being transported on the ground a distance of omne
mile by not more than two persons without the use of any extraneous
tackle within a period not exceasding three hours. The selected
course for this test will include the getting out of a field through
an ordinary gateway, 10 ft. wide, and proceeding along a 15 ft.
road, occupying not more than half the width of the road.

Machines may be presented to the Officials for the Transport
Test from 10 a.m. on Saturday, October 6, 1923.

Machines must be presented to the Officials filly erected.

Any time occupied in dismantling will be included in the three
hours allowed for the Transport Test.

There is no restriction as to the number of persons engaged in
any dismantling necessary for the Transport Test, but only two per-
sons will be allowed for the purposes cf Transport.

No special devices will be allowed for the Transport Test un-
less carried as part of the equipment of the machine in flight dur-
ing the Competitions.

This test must be passed before any flight is made in any Com-

petition.
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Course
All flights will be made over a triangular course of approxi-
mately 127 miles, the exact location of which will be announced later.
The Turning Points will be marked by White Crosses on the ground,
which each Competitor must pass on hisg left at a height of not more
than 1000 feet, and at a sufficiently close range so that his number

may be easily identified by the Oificial Observers.

The "Dailv Mail" £1,000 Prize.

To be awarded to the Entrant of the machine which accomplishes
the longest distance in one flight with one gallon of fuel, provid-
ing such flight is not less than fifty miles.

This Prize is open to all nationalities.

Fuel

The distance covered by the use of one gallon of fuel only
will be reckoned. Competitors, however, will be required to finish
each flight at Lympne ierodrome by crossins the finishing line in
flight. ©No flight will count if the larding occurs outside the
Aerodrome.

In order to enable this to be done, Competitors will be served
out with a measured quantity in excess of the one gallon as required
by them. After the flight the amount remaining in the tank will be

. measured and the distance flown on the one gallon will be calculated

pro rata, provided more than one gallon is consumed.

r"
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Competitors who consume less than one gallon will be treated as

if they had consumed the whole of one gallon.

The Sutherland £SOO Prize.

To be awarded to the Entrant of the machine which accomplishes
the longest distance in one flight with one gallon of fuel, provid-
ing such flight is not less than fifty miles.

The Entrant and Pilot must be British subjects, and the machine
and engine must have been entirely constructed in the British Empire.
Fuel

The distance covered by the use of one gallon of fuel only will
be reckoned. Competitors, however, will be required to finish each
flight at Lympne Aerodrome by crossing the finiching line in flight.
No flight will count if the landing occurs outside the Aerodrome.

In order to enable this to be done, Competitors will be served
out with a measured quantity in excess of the one gallon as required
by them. After the flight, the amount remaining in the tank will be
measured and the distance flown on the one gallon will be calculated
pro rata, provided more than one gallon is consumed.

Competitors who consume less than one gallon will be treated as

if they had consumed the whole of one gallon.
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The Abdulla £500 Prize.

To be awarded to the Entrant of the machine which covers two
circuits of the course (approximately 25 miles) in the fastest time.

This Prize is open to all nationalities.

The fuel allowance is not limited.

The starting and finishing line must be crossed in flight.

The Society of Motor Manufacturers and Traders £150 Prize, and the

British Cycle and Motor Cycle Manufacturers' gnd Traders!

Union £150 Prize.

To be awarded to the Entrant of the machine which flies the
largest number of completed circuits of the course during the period
of the Competitions, with a minimum of 400 miles. Circuits flown
in the other Competitions will count towards these Prizes.

The Entrant and Pilot must be Britigh subjects, and the machine
and engine must have been entirely constructed in the British Empire.

The same machine end engine rmust be used throughout, and parts
will be marked to ensure this, but special fanks will be permitted,

the fuel allowance not being limited.
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Aprendix II.

Two-Seater Light Aeroplane Competitions, 1924.

(Under the Competition Rules of the Royal Aero Club)
Prizes
£3,000, presented by The Air Council.
500, presented by The Duke of Sutherland.

150, presented by The Society of Motor Manufacturers and
Traders.

150, presented by The British Cycle and Motor Cycle Manufac-
turers' and Traders' Union.

100, presented by Captain C. B. Wilson, M.C.

Organization

The Competition will be conducted by the Royal Aero Club, under
the Competition Rules of the Royal Aero Club.
Light Aeroplane

. piston
The Competition is open to any aeroplane, the total/ displacement

of the power plant of which does not exceed 100 cc.

Two-Seater, Dual Control

The aeroplane must be a two-seater fitted with dual control, and
an airspeed indicator must be visible from either seat.

British Manufacture

The aeroplane, including the engine and magneto, must have been
designed and constructed in the British Empire.

Fuel

The ingredients of the fuels used must be commercially ohtaina-

ble in bulk.
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Competitors

The Entrant and Pilot must be British subjects.

Load to be Carried

The load to be carried, exclusive of fuel, must be made up to
340 1b. This includes the weight of the pilot and passenger (if
carried). If there is no passenger, the balance of the total weight
required must be carried in the spare seat.

The carrying of a pacsenger is optional, except in the Eliminat-
ing Test "B," Demonstration of Dual Control, in which case it is not
- permitted.

Eliminating Tests.

The Eliminating Tests will be as follows:-

(A) Dismantling, Housing and Re-erecting.- For this test the

aeroplane must be presented to the Official fully erected.

It must then be dismantled or folded in such a manner as to per-
mit of its being completely transported in one journey, without the
use of any extraneous tackle, over a distance of not more than 25
yards, and placed in a shed 10 ft. in width. It must then be taken
outside the shed and re-erected.

Two persons only will be allowed to handle the aeroplane through
out this test, and the time occupied must not exceed two hours.

No special devices will be allowed unlesé carried as part of

the equipment of the aeroplane in flight during the Competitions.

(B) Demonstration of Dual Control.- This test will consist of

two separate flights, each of one complete lap of the course, at the
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termination of each of vhich one figure of eight must be flown within

the boundary of the aerodrome.

- The pilot must be alone and occupy alternately the two seats in
the aeroplane.

Eliminating Tects "A" and "B"™ must be carried out in this order,
and must be passed to the satisfactiom of the officials before any
flights are made in the competition proper.

Aeroplanes must be presented to the officials, fully erected,
for the Eliminating Tests at 10 a.m. on Saturday, September 27, 1924.
Aeroplanes not so presented will be debarred from taking part in the
Competitions

The Eliminating Tests will commence at 10 a.m. on Saturday,
September 27, 1924, and will be continued on the following day-.

These tests must be completed by 6 p.m. on September 28. Aeroplanes
not having done so will be debarred from taking part in the Competi-
tion.

Competition.

In order to be eligible for any of the Prizes offered, competi-
tors must complete at least ten hours' flying in the various tests
during the period of the competitions.

Prizes

1st Prize, £2,000, presented by the Air Council.

2nd Prize, 1,000, presented by the Air Council.

The Prize of £2,000 will be awarded to the entrant of the aero-

plane which shall have obtained the greatest aggregate of marks in
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the Schedule of Tests.
The Prize of £1,000 will be awarded to the entrant of the aero-
plane which is placed seconc.

Schedule of Tests

1. Range of Speed.
(a) High Speed.
(b) Low Speed.

2. Getting off.

3. Pulling up.

High Speed

This test will be carried out over & course, in two separate
flights of approximately 75 miles each.

An interval will be allowed between the two flights for taking
in fuel and oil only.

A1l flights will be made over a triangular course of approxi-
mately 125 miles.

The Turning Points will be marked by White Crosses on the ground,
which each Competitor must pass on his left at a height of not more
than 500 feet, and at a sufficiently close range so that his number
may be easily identified by the Official Observers.

The same line will be used for starting and finishing. Compet-
itors will be at liverty to take off from any point on the aerodrome,
but will be timed from the first time they cross the starting line
in flight, keeping the Aerodrome Turning Foint on their left.

There is no restriction as to the number of attempts allowed in

the High Speed Test provided such flights do nct interfere with the
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carrying out of the other tests.

Competitors must hand in written notice to the Official Office
at least half an hour vefore each flight is made. Competitors not
starting within fifteen minutes of the time stated in the notice may
be required to put in a further notice.

Low Speed

The aeroplane will be timed up and down a straight course of not
less than 50C yards.

The width of the courcse for the Low Speed Test will be 25 yards,
and will be indicated by red flags placed at intervals on each side.

‘The aeroplane will be considered as being on the course provided any
part remains within the boundaries indicated by the red flags. No
marks will be awarded if the aeroplane flies outside the limits of
the course.

The course must be covered twice in eacn direction in one flight,
at a constant height of not more than 30 feet. The gpeed of each of
the four flicghts will be taken and the average of the four gpeeds
will constitute the perfcrmance.

Competitors will be at literty to take off from any point on the
aerodrome. Therrust enter the Low Speed Course within five minutes
of their starting time. On completing the course after each of the
first three flights the Competitors must turn and immediately re-enter
the course. On completing the test the Competitors must land, so as
not to interfere with other tests. The Stewards will be the sole

judges as to whether time has been unnecessarily wasted between the
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flights on the course, and may rule that no marks be awarded.

Range of Speed

Ilo marks will be awarded unless the aeroplane satisfies both the
Tollowing conditions:
High Speed . . . Not less than 60 .l.P.H.
Low Speed . . . Not more than 45 1l.P.He.
larks will be awarded for Range of Speed exprecsed as a percent-
age of the Low Speed, €.g.:
Eich gpeed is . . . . . 60 M.P.H.
Low Speed is « « « .« » 40 l.P.H.
Range of Speed is . . . 230 Il.2.H.
Percentége, Range of Speed/Low Speed = 50%.
The basis of marking to be:-
‘No marks for a nercentage of 33 1/3% or less.
Eight marks for every 1% over 33 1/3%, and parts of 1% pro

rata.
Getting Off

.This test will consist of a take off, starting from rest and fly-
ing in a straight line over a barrier 25 feet high.
The pilot will gelect his own distance from the barrier.
Marks will be awarded according to the distance from the starting
point to the barrier, on the following basis:

One mark for every yard by which the distance is less than
450 yards.

The wheels of the aeroplane will be placed on the line of start
selected by the Competitor. The start will be a standing one. No

assistance, launching devices or chocks will be permitted for the ac-
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tval getting off.

Competitors must land immediately after the attempt.
Fulling Up

This test will consist of a straight landing over a barrier 6.
fget high.

Marks will be awarded according to the distance from the barrier
at which the aeroplane comes to rest, on the following basis:

One mark for every yaru by which the distance from the center
of the barrier is less than 150 yards.

The engine may be shut off beéfore crossing the barrier.

Any form of braking device may be used provided it is carried
throughout the Competitions.

The distance will be measured from the center of the barrier in
a straight line to the furthest point of contact of the aeroplane
with the ground. Only normal straight landings will be measured.
In the event of damage to the aerorlane which in the opinion of the
Sterards would prevent further flight, no marks will be awarded.

%_Sneed, Getting Off, and Pulling Up Tests

=

The Stewards will decide from day to day the time allotted for
the above tests. Their decision will be announced on the Official
Jotice Board at 2.30 a.m. each day, together with the order and time
of efarting.

A1l Competitors will be allowed the same number of attempts, but
iny Competitor féiling to start within five mimutes of his starting

cime will not be allowed to start, and the attempt will count against

aim.
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The Stewardes may allow additional attempts in the same order,

as time permits.

Table II.

Triels at Lympne, 1923, (Single Seaters).

Weight of Components as % of Total All-up Vt.

Mono or{Total |Total [Total |Total | Total |Total

Firm Aircraft biplane|wings| tail| body |struc-| power  load
ture | unit| unit

Air Nav. Co. A.N.E.C. I. M 30.0 27 14.3| 47.0 21.9 ] 31l.1
A+« V. Roe Type 558 B 19.1 3.1 18.6| 40.8 24.4 | 34.8
A+ V. RoOe Type 560 1 19.7 3.0 1847 | 41.4 22.9 | 35.7
De Haviland| D.E. 53 M 20.0 4.0 22.6 46.6 16.7 | 36.7
Gloucester | Gannet B 16.8 | 2.5 | 23.3| 43.6 | 17.4| 40.0
Short Bros.; Gull i 24.8 3.4 | 18.1 ] 46.3 24.0| 29.7
Handley Page H.P. 13 29.8 | 4.0 | 17.1! 50.9 | 11.1| 37.3
R.A.E. Club| Hurricane i |21.0 | 3.6 | 14.9| 39.5 | 27.5| 33.0
Parnall Pixie I M 14.0 3.5 17.% | 34.8 27.1| 38.1
farnall Pixie II M 14.6 3.5 1 17.23 | 35.3 26.9| 37.8
Vickers Viget B 21.6 | 3.6 | 18.5| 43.7 | 35.4| 30.9
ing-. Elec.‘ Wren i 24.7 4.8 19.6! 49.1 12.5| 38.4
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Weight of Components as % of Total All-up Wt.
lono or|Total|Total |Total|Total | Total |Total
Firm Aircraft biplane| wings| tail| body|sfruc-|power | load
ture | unit| unit
Bristol Brownie M 21.8 3.1 20.7| 44.6 | 15-7{739.7
cranwell cranwell B |19.6 | 4.0 | 19.8| 43.4 | 16.5] 39.1
Beardmore Wee Bee M 20.9 2.4 21.3| 44.6 15.9 1 39.5
Westland Wood Pigeon| B [18.1 | 2.7 | 20.0| 40.8 | 16.0| 43.2
Westland Widgeon | ¥ |15.6 | 2.6 | 29.8| 48.0 | 14.1 37.9
Air Nav.Co.{ A.N.E.C. II M 20.6 | 2.9 | 17.5] £1.0 g 18.2 | 40.8
Short Bros.| Satellite ¥ |21.7 | 3.4 | 26.2] 51.3 | 13.4| 35.3
Supermarine| Sparrow B 23.1 3.1 14.6| 40.8 i 19.9 | 39.3
A. V. Roe | Avis B |19.2 | 2.4 | 27.1| 48.7 | 14.4 36.9
Blackburn Blue Bird B
Hawker Cyenet I 5 |16.5 | 3.2 | 12.8| 32.5 | 20.5 | 47.0
Hawker Cygnet II B |16.8 | 3.3 | 13.1| 33.2 | 18.6 | 48.23
Vickers Vagabond B [20.8 | 2.7 | 20.0| 43.5 | 17.5 | 39.0
Parnall Pixie III ¥ {18.3 | 3.8 | 16.5| 38.6 | 19.0 | 42.4
Parnall pixie IIla B 23.8 | 3.5 | 15.4| 43.7 | 17.8 | 39.5
Bristol Bristol Fighter
F.28 B 13.3 | 1.85| 12.2| 27.35| 45.1 | 27.55
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1§ L 5 4 S
, _ ; Lbs Wt. Lbs. Wt. "Lbs/  Length  Height on Mean Aws ;- ;” i: o H: 1 i ﬁ 5
Contractor. Aircraft. Type. Engine. H.P. at R.P.M. Prop. Drive. Empty, Loaded. Lbs. H.P. sq. ft. Overall. G g an. *ho: ¥ i ; : ; : : : 1 Hours Z 3
- Bristol'.\ircraft Brownie I. Cantilever 1100 c.ctnz_‘herub 32.2 at 3200 in:::ze ;o.};’ 862 26.8 ‘;'.23 2(;’“ l_;" o'"om::” 34,9" ;-' ,,(f'h :;lfr ,: 4 : ‘\"ﬁ‘a:leds“:n‘l R':,‘“ h;“s'-" 24 5! 2=X 3 !: g& Flown. rlﬁ.:-. = e
Co. Low Wing 25.5 at 2500 i 33.9 RAF. 15 .0 5.19 e 38.73 :t;.:; 218 1036 10,308 . SHRE ST s«
Monoplane 3 g
=
Bristol QAircraIt Brownie 11. Canxi.le'\_'er 1100 ¢.c. Cherub 32.2 at 3200 Direct 500 873 27.2 455 o 3 o o 34 77 o o' 192 Based on 6.0 Lo 2 " 25 g &5 £ = g :
Co. lﬁow \\I:\g 25.5 at 2500 343 R.AF. 15 g &
onoplane : i
t i = S
Cranwell Aero  Cranwell Biplane 1100 c.c. Cherub 32.2 at 3200 Direct 515 ‘g 35 N af 67 - 7.8 s e ' o't 2 No. 2 o e 3 —em g a
Club 25.5 at 2500 85 | : z;’ 8”g 3’ o' i . - A 3¢ 94 Ny G . °
: - o = %
W. Beardmore = Wee Bee Braced 1100 ¢.c. Cherub 32.2 at 3200 Direct 462 837 260.0 .01 R i 8’ of ! o 208. Shacklet 6 5 % =
and Co., Ltd. High Wing 25.5 at 2500 32.8 ! ’ $ ¥ (::_. 7 Fy 3966 3045 235 14 1912 737.5 %
Monoplane kel 7937 39-71 ks e
Al T S . =S 4t X et A
Westland Air- Wood Pigeon Biplane 1100 c.c. Cherub 32.2 at 3200 Direct PY SR e % e el T SR S AR il 201.5 No. 64 o.15 o 2 = s il 5% & «1
craft Works 25.5 at 2500 30.6 227 o' 3 8 | $8.6 2.528 125 é
Westland Air- Widgeon Parasol 1100 c.c. Cherub 32.2 at 3200 Direct 475 696 R W arof 6 1t 30 8 ¥ o 186.4 Airscrew No. 4, 6.46 9 s g e, 3 i g
craft Works Monoplane 25.5 at 2500 35.1 R. & M. 322 : -— e A =
Air Na;wigat_ion A.N.E.C. 1L .Braceg 1100 c.C. \’-t\\'iq 31 at 3000 Direct 4b0 830 20.8 395 20 8 6 8 38 o 5 o 216 Shockisthn 7.6 oA " e 5 e s
and Eng. Co. High Wing inverted Anzani .0732 camber i po— —
Monoplane . , s
P SRS - O a7
Short Bros. Satellite Not:mgl 1100 c.c. Cherub 32.2 a'nt 3200 Direct 6g0 1034 gEETTEREe 23 o' 3 6F 34 o 5 o 211 RA.F. 15 to 6a o i = = 8 e —
ﬁaozs;;::‘: 25.5 at 2500 - 398 Glenmartin U S e
Supermarine < Sparrow Biplane 1100 c.c. radial 32 at joco Direct ik “oos - W3- a8y a3y o I 3 1 ogm o gn t ':*"
Aviation Works Blackburn 27 at 2700 335 ’. ¢ ok 1;, u":; -’z, smT., 316 Aj)‘o;'m(&‘;{?);“) 74 e S = - — ot .._ P, -3
A. V. Roe and Avis Biplane 1100 c.c. Cherub 32'f fll 3200 Geared 2 to 1 550 920 28.6 j:fu 24 o 9 o 30 o't P 330 No. 64 0.7 e v X 5 . "
Co. 25.5 at 2500 304 A T 3 X B P
Blackburn Aero-  Bluebird Biplane 1100 c.c. radial 32 at 3000 Direct s00 875 an 3-,0;— T 0 T Pl ¥ o't e A g
plane a:r:\:’i Motor Blackburn 27 at 2700 ot ;‘3 S Sets Ty g"u :, 3,'; 284.6 s — — -— & e iy T . s =
Hawker Eng. Cygnet 1. Biplane 1100 c.c. Anzani 35 at 3600 Direct 380 750 21.4 —.3‘5, 20 3 6 6 28 o't 7 ey - - ' "y :,
% E: ¢ % R . 3.2 .\[l& Locnmg 5-15 — — 43.95 =¥ 26¢ =
Co. 4 31 at 3000 220 24.2 23’ o' 3t n"_n yi.s . 9 66.7 8.382 4oo t,
Hawker Eng. Cygnet II Biplane 1100 c.c. A.B.C. 35 at 3600 Direct 385 5 236 e 200 3" O 6" 8 o't Pl s S ‘ g o
Co. Scorpion 31 at 3000 ™ 24.4 i3-55 o 27 o' ':: ;‘,.f, b R e .. ks - = 71_31 37-42 ‘;9 250 72.66 10.4123 4750 e
st L S ; by 5 . 33 . TN B
Vickers Vagabond Biplane 1100 c.c. Cherub  32.2 at 3200 Geared 2 to 1 428 887 a3l gAs 322 o =7 10! 28 o' 4 6's - 2Ba R.A.F. 13 0.22 — — — — - : |
25.5 at 2500 348 0 W ofvic ¢ &% £y e o s i
Geo. Parnall ana  Pixie II. l B.raae.(.i 1100 c.c. Cherub 32.2 f" 3200 Direct 463 831 is.st.:s.:s 0y Ve o g 2 '8'-5 .—R. & M. 322, 7.0 : 1Y = = 5
Co. \‘;):nopl ing 25.5 at 2500 326 | Airscrew 1-4 . — S
4 ane
Geo. Parnall and Pixie IILa Biplane 1100 c.c. Cherub  32.2 at 3200-—~~»—'l-)imc; 523 »8:,71—.’37,7 ;3__. Nt g% gt 35: 8 2 262.5 R. & M. 322, .0 e g i i o
Co. 25.5 at 2500 35.0 32" 3% Airscrew 14 7.3 i = " e
bottom 8
Geo. Parnall and Pixie I1l.a Biplane 1100 c.c. radial 32 at 3000 Gc;lrc(l 552 «)zo.——;s,f _‘;; - _3;; -:3'- ¢ -3 257“;'"!‘ 2 g 262.5 ‘T_(; plane -
Co. Blackburn 27 at 2700 341 32' 3"s . anknown ’Z: - 37.22 33—63 3o1 70 10.704 450 j
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Firm | Aircraft imcgine;Y;rd: Hzigh
i : d? | Run |in It
—_—— e —_—— ——————I——— ———1——— R
(Handley Page { W.8 | 2x450 | 275 |74.1
1 '
{ |
Vickers | Vimy Com- |
Large | mercial | 3x350 | 275 [26.45
iero- i ; ;
planes Central Air- | | |
L ornft Co. | Contaur | 8x180 | 275 | O©
U | |
Austin Motor f \
COe Kestrel 160 | 175 |13.18
Small |Bristol Acro.
Aero- 9 Co 230 sSid-
planes deley
230 Puma
Siddeley 230 175 119.27
Westlands 6-Seater 450 175 |23.75
A. V. Roe Triplane 230 ; 175 | 1.18
Sopwith Avi-
ation Antelope 200 175 123.0
N—
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Table V.

Summary of Air Meter Readings taken at Lymone Aerodrome

0-29-24

During the Light Aercplane Trials, - 10-4-34.
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Table V (Cont.)

Summary of Air Ileter Readings Taken at Lympne Aerodrome

Durirg the Light Aeroplane Trials, 9-29-34 - 10-4--24.
| Time of | Speed
Date ; Oobservation ! Direction 1%.P.He.

>

10-2-24 i 10.10 T.N. 5.3
" 10- ‘;‘;* ‘HT-:‘-T'T- 8-
" 10.48 W. 1.8

" 11.43 S.S.W. 4.0

i 3.50 S.Eo 4‘-3

: 12.33 S-E. 5.2
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wn
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" 16.“:5 W- :T- 306
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" 8.52 E.3.E. 3.4
" 9.48 S.5.E 8.5
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-
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0 wn
0
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S.S.E. 7.2
" 12.3) S.E. 9.8
S

LB 9.2
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Table V (Cont.)

summa.ry of Air lMeter Readings T-ken 2t Lympne Aerodrome

During the Light Aeroplane Trials, 9-29-24 - 10-4-34.

Time of ‘ Speed
E}te Oobservation Direction M.?.H.
10-3-24 13.45 S.E» 7.0
. 13.48 S.E. 5.8
" 14.41 S.E-S 7.5
. 14.44 S.E. 7.3
4 15.55 S.E. 4.6
" 15.58 S.E. 5.0
" 17.30 E. 2+9
" 17.33 E. 2.0
10-4-24 9.03 E.S-E. 5.0
" 9.05 S-E. 5.3
a 9.57 S S+-E 7.3
" 10.00 S.E.S 6.2
" 10.31 S*E.S. 3.9
" 10.34 S-E. 4.7
i 10.55 S-S-E. 4.3
" 10.58 S 4.9
" 11.10 S-E. 4.0
" 11.13 S. 3.7






