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Southern GalaCoupe Results

Entrant Club Maxes Score Time
1 | P.Hall Crookham 5 17 10.00
2 | R.Fryer 4 13 9.41
3 | E-Tyson Crotcham 3 11 8.21
4 | A.Brocklehurst B&W 2 5.30
5 | M.Stagg B&W 1 7 4.35
6 | B.Hobbs Oxford 1 6 2.00
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Southern Coupe League Table after 7 rounds

8 g c @ g E’ wl £ S % v ®©

Entrant Club %‘-% g -§ ‘_:D‘BS é ;—-_ g %_ % ‘_:D‘BS % §8‘ ‘_:D‘BS § §- Total

O c |- w | I |8’ a © |5 w
1 | P. Hall Crookham 11 15 13 17 56
2 | R. Vaughn Crookham 17 13 6 36
3 | G. Manion Birmingham | 9 12 12 33
4 | P.Ball Grantham 13 17 30
5 | W. Bales Croydon 14 11 25
6 | W. Dennis Grantham 2 2 15 19
7 | G. Foster Grantham 17 17
= | M. Stagg B&W 10 7 17
= | B. Hobbs Oxford 4 7 6 17
10| A. Brocklehurs| B&W 7 9 16
11 | D. Thomson | Croydon 7 1 7 15
= | J.Andrews Timperley 4 11 15
13| R. Fryer 13 13
14 | B. Whitehead 2 9 11
= | C. Redrup Crookham 11 11
= | E. Tyson Crookham 11 11
17| J. Paton Crookham 10 10
18 | P. Woodhouse Morley 9 9
= | K. Taylor E.Grinstead 9 9
= | E. Challis Crookham 9 9
21| A. Moorhouse | Vikings 8 8
22 | M. Marshall Impington 5 1 6
23 | R. Elliott Croydon 4 4
24 | T. Bailey Biggles 3 3
= | M. McHugh Peterboroug 3 3
26 | G.Ferrer Timperley 2 2
27| P. Tribe B&W 0
= | R. Willes Epsom 0
= | S. Willis Croydon 0

0--=s~3%3¥| -
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A-S 55 Manufacturers:

566 c.c. ALLBON-SAUNDERS L1D.,
Pembroke Works, Milton, Berks
Retail price: £2/15/6

. Material Specification
Specification Cylinder: cast iron . :
Displacement: ‘566 c.c. (“034 cu, in,) Crankcase: light alloy pressure die casting
Bore: ‘350 in, Piston and contra-piston: cast iron
Stroke: +356 in. Crankshaft: hardened nickel chrome steel
Bore/stroke ratio: ‘98 Connecting rod: light alloy forging RR56
Bare weight: 1} ounces Cylinder jacket: turned dural
Max. B.H.P.: ‘0515 at 12,000 r.p.m. Spraybar: dural (angled) L
Max. torque: 6 ounces-inches at 8,000 r.p.m. Crankcase back cover: light alloy die casting
Power rating: *091 B.H.P. per c.c. Tank: aluminium turning
Power/weight ratio: ‘034 B.H.P. per ounce Propeller driver: turned dural with split brass collet
PROPELLER—R.P.M. IFIGURES
Propeller
dia. = pitch ...

6 x4 (Frog nylon) 12,500

7 x4 (Frog nylon) 9,000

7 =6 (Frog nylon) 8,000

8 x4 (Frog nylon) 7,000

8 =6 (Frog nylon) 5,200

5 =6 (Frog nvlon) 11,000

51 %33 (D-C nvlon) 16,800

6 x4 (D-C nylon) 14,500

8 x4 (Trucut) 7.200

7 =6 (Trucut) 6,500

7 =3 (Trucut) 10,000

6 =6 (ITrucur) 8,800

6 x4 (Trucut) ; 9,200

6 <3 (Trucurt) 11,500

7 >4 (Stant) : 8,900

6 x4. (Stant) 10,500

Fuel used: Mercury No. 8
Manufacturers recommended propeller sizes:
Running in T x4
Free flight 74 or 6 <4
Control line 6x6 or 6 x4
AEROMODELLER Plans Service Power Coding ““C”?

LRAKE MASE FONER
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149 Odiham :

Chairman), Vic Dubry(SAM35) and Norman Couling (FMAE)
Inspect Vis Judge 1936 Wakefield at Odiham in the 1980 s
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Phil Siddall ROG'’s his Leishner Wakefield at Warwick in 1984.
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GLIDE TRIM

HOWEVER much may be written on the theory of glide performance the only

practical way of achieving the best possible glide remains the purely
practical method of #rimming. And even here both the type of glide trim required
and individual assessment of the trim can vary considerably.

The difference between a contest model trimmed out for the best possible
glide performance and the same design—or even the same model—not so well-
trimmed can be remarkable. In both cases the flight pattern may appear good
but, to quote from actual experience, a subtle difference in trim can increase
time of descent (and thus overall flight duration from a given height) from 47-5
seconds per 100 feet of height to a matter of 25 seconds per 100 feet—roughly
doubling the sinking speed. This with apparently good trim in the second case,
not obvious under-elevation with the model gliding steep and fast. And the
difference in the two trims may not be much more than 3 in. packing under
the trailing edge of the tailplane.

Without experience and an “eye” for trimming, it can be difficult to
estimate when trim is “spot on”. The main difficulty is that it is necessary,
mentally, to dissociate one’s self from a fixed observation point on the ground
and “fly” with the model. Just observing a model from a point on the ground
introduces optical illusion. The flight seems different headed into wind, com-
pared with downwind. It is only different, in fact, if the wind is gusty. In a
steady wind the model is flying in a mass of air which, to all intents and purposes
is still air as far as the model is concerned. The fact that this whole mass of air
is moving in a certain direction has no effect at all on the performance. To the
ground observer, however, the model appears to fly slower “upwind” and speed
up “downwind”.

If there is any appreciable wind, however, it is unlikely that the air mass
will be moving steadily. Friction between the air mass and the ground will tend
to make the lowest layers slow up, with the next layer rolling over it. Changes
in ground contour will also produce further deflections of the steady air stream.
Below a certain height, therefore, the air may well tend to be turbulent with
individual patches of air accelerating—to produce “‘gusts”—or decelerating—to
produce momentary “lulls”.

These gusts and lulls wi// affect glide performance because the model is
no longer flying in a mass of still air, although their effect will normally appear
exaggerated to the ground observer. If the model turns “upwind” at the same
time as a gust occurs it will normally tend to soar (although to the model, of
course, there is no difference between “upwind” and “downwind”, only the
effect of sudden changes in local wind velocity affecting its airspeed or
momentarily affecting its flight attitude). Similary, if the gust occurs just after
turning “downwind” (as defined by the ground observer) it will momentarily
lose airspeed and probably go into a shallow dive to correct.

A lull, on the other hand, will tend to produce a stall on either course,
which because of the groundspeed the model has to start with, will appear like a
“soaring” stall to the ground observer on an “upwind” course but a dive on
the “downwind” course (as the model puts its nose down to pick up speed to
recover). The momentary loss of speed in the second case is hidden by the
increase in groundspeed turning “downwind”.
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This simplified description—and there are obvious variations—explains
the need for appreciating what is happening to the model rather than simply
observing what the model is doing as the essence of good trimming technique.
It also underlines the truth of the basic recommendation that trimming should
always be done in calm air, so that one can be sure that variations in flight
pattern are caused by trim rather than gusts. Contrary to some opinions, this
calm air trim should then hold good in any weather. If the model goes out of
trim in high winds—e.g., starts stalling badly—this is more likely to be a design
limitation in that there is insufficient reserve of automatic stability for rough
weather flying, or some other factor such as flexing surfaces is upsetting the
original trim. There are certain exceptions to this rule where a change of trim
to a faster, flatter glide may be beneficial under particular circumstances, but
not normally where maximum duration is the main aim.

Now trim, however established (e.g., with ballast weight, adjusting wing
or tailplane rigging incidence, or shifting wing position) merely aims at estab-
lishing a balance of forces so that the model is in equilibrium—which means,
in effect, that the wing is flying at a specific and constant angle of attack. In the
case of a glider, or any aircraft gliding with power off, only two forces are
involved—the resultant aerodynamic force generated and the weight—Fig. 1.
With this balance of forces the wing has a certain incidence or angle of attack
relative to the flight path, which remains constant unless the force balance is
disturbed by some external condition (or some inherent instability which means
that the original balance established cannot be maintained). The fact that the
tailplane may also have an angle of attack (positive or negative) is merely
incidental to establishing the balance or trim.

Although Fig. 1 is a true diagram of forces, it does not tell us very much.
In other words, although the wing-fuselage-tail combination generates a single
resultant aerodynamic force in fact, unless we split this into separate “lift” and
““drag” forces such a diagram is not going to help very much. Hence Fig. 2 is
the established method of plotting the force balance where the resultant aero-
dynamic force is split into two components—Ilift vertical to the flight path and
drag parallel to it.

A simple rule of geometry now establishes that the gliding angle is
directly related to the ratio Lift/Drag. Rather than refer to angles, in fact, it is
more usual to specify glide ratio, which is then equal to Lift/Drag directly.

For the flattest gliding angle (highest glide ratio) it is thus obviously
necessary to adjust the trim so that the Lift/Drag (L /D) ratio is a maximum.
Ignoring the fact that the tail may contribute a certain amount of lift (also the
fuselage, although this is generally negligible), the Lift force is taken as being
contributed by the wings. But the Drag arises from a combination of wing,
fuselage and tail drag. The latter two components, in fact, simply detract from,
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wing performance, although wing drag is an inescapable feature of lift
production.

It is not possible, therefore, to take aerofoil characteristics alone and
assess the incidence at which the L/D ratio is a maximum—see Fig. 3. The
added fuselage and tail drag will modify the curve, and alter somewhat the
incidence at which L/D maximum occurs. It will, however, still be a fairly
small incidence value.

Even if it were possible to

obtain all the necessary data and

40 LIFT establish this incidence value accur-

ately it would still not help much for

trimming since we have no means of

establishing what the actual angle of

attack of the wings is in flight. In full-

size gliders, of course, it can be related

EXT ) to a definite airspeed and trim adjusted

to give this flying speed. But under-

standing the principle involved will

help in establishing trim on practical
lines.

The main point to appreciate is that with the trim giving flatfest glide the
operative wing incidence will be quite small, and thus the model will have to fly
relatively fast to generate the required lift. With such a trim the model will
cover the greatest distance from a given height, but its sinking speed may be
quite high because of its relatively high flying speed.

It will not, of course, be the fastest gliding speed. If we further adjust the
trim to decrease the operating incidence of the wing still further (e.g., with
more nose weight, packing up the wing trailing edge or tailplane leading edge),
the glide angle will progressively steepen and flying speed increase—and so
also will the distance covered from a given height, with sinking speed increasing
rapldly At some arbitrary point the flight path becomes a “dive” rather than a

“glide”. Such a range of trim is normally outside model requirements, except
for radlo control flying.

Taking the trim the other way by increasing the operating angle of
attack of the wings (by removing weight from the nose, packing up the trailing
edge of the tailplane or the leading edge of the wing), we again get a steepening
of the glide angle, but this time accompanied by a decrease in flying speed, and,
most significant of all, a decrease in sinking speed. This is obviously the region
for “duration” trim to give maximum time of descent from a given height.

The important thing to appreciate here is that the gliding angle is no
guide at all to good “duration” trim. Sinking speed goes on decreasing as the
actual gliding angle becomes steeper and the model flies slower, virtually right
up to the stalling point. We trim in this region on flying speed, then, rather than
on the appearance of the glide.

In point of fact trim for minimum sinking speed will occur on nearly all
conventional aircraft at an angle of attack just a little below the stall or, theo-
retically, at the incidence where the ratio Lift 1-5/Drag is a maximum. The
quantity CL'3/Cp is known as the “power factor” (where CL is the lift coefficient
and Cp the overall drag coefficient) and is derived, simply, like this:

The “aerodynamic power” for propelling a glider along its flight path is

LIFr & L

J R A ) L [N (S (N N [ A
ANGLE OF ATTACK
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derived from the component of the Lift force forwards and parallel to the flight
path, this “power” force balancing the resistance.

The power required to keep the model in motion is equal to dragXx
velocity. Now drag is inversely proportional to L/D and velocity is inversely
proportional to 4/ CL (or CLS).

CL 18 e GLTS
o X CLs'® or Co

Thus the higher the power factor the lower the forward component of the lift
force required and the greater the vertical lift.

Again there is no practical method of calculating and fixing the angle of
attack at which the power factor is a maximum on a model, so we have simply
to work on the known fact that it occurs a matter of a degree or so just before
the stalling angle. Hence for maximum “duration” glide performance the model
is invariably trimmed out just on the point of stalling—i.e., at virtually its
lowest flying speed. This may virtually halve the sinking speed compared with
flattest gliding angle trim, although the glide may not appear so good because of
the lower forward speed and the steeper gliding angle.

Finally, to summarise these main points under specific headings.

Towline Gliders

Without exception, these should be trimmed for minimum sinking speed
since maximum duration from height is the principal aim. A practical method
of achieving this trim is to go on increasing elevation, a little at a time, until the
model is definitely stalling. Then add turn adjustment until the stall is just ironed
out. This should be optimum trim, the “turn out of a stall” condition also being
excellent for meeting gusts.

An important point is that glide trim adjustments should be made off
tow-launched flights from a minimum height of about 50 ft. Hand-launched
tests can only establish glide trim roughly, and a model trimmed near the
limit of stalling may, in fact, actually stall gently on approaching within twenty
feet or so of the ground. If trimmed initially near ground level it may, in actual
fact, be underelevated when tow launched from a height.

Hence power varies inversely as

Slope-soaring Hand and-launched Gliders
While minimum sinking speed would appear desirable, a faster flying
speed may be necessary for satisfactory penetration. With a “floating”, near-
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stall trim, too, a model is more likely to turn off to one side in a gust. Trim-
ming for flattest gliding angle can often give more satisfactory results here, but
much depends on the directional and longitudinal stability of the design as well
as the conditions under which it is being flown.

Rubber Models

A right-hand circling climb is the general rule followed by a right-
hand circling glide (freewheeling or feathering propellers) or a left-hand glide
with folding propellers (to minimise the effect of trim shift). In all cases trim-
ming for minimum sinking speed is essential which is why (like gliders) a turn
on the glide is highly desirable, except for really calm weather.

Power Duration

Minimum sinking speed is the desirable trim, which represents a con-
siderable difference in trim between “power on” and ‘“power off” flight.
Hence particular attention must be paid to the transition so that no height is
lost in a stall or other unwanted manoeuvre. Again a circling glide is desirable.

Free Flight Power (Sports)

A trim mid-way between flattest glide and minimum sinking speed is a
good compromise. This gives a good glide approach angle without excessive
flying speed. There are no set rules here, but bear in mind that the nearer the
model is trimmed to minimum sinking speed the more “nose up” the approach
and the lower the speed to be lost in “rolling” on the ground.

Radio Control

Neutral glide trim is generally established near the flattest gliding angle
trim for good penetration and a fast approach. Trimming near the stall pro-
duces too much “float” and the approach becomes more difficult to judge.
Points to bear in mind when elevator control is available are:

(i) If the neutral trim corresponds to a slow, floating glide, using down
elevator to lose height and descend more quickly may, in fact, carry the
model well past the intended land spot because the gliding angle is
flattened out.

(#) With a slight “diving” glide trim (past the flattest glide trim), up elevator
may again increase the distance covered from a given height by bringing
into flattest glide trim; or drastically reduce the distance covered on the
glide into wind if trimmed nearer the stall point.

(ii1) With neutral glide trim corresponding to flattest gliding angle, applying
a little more “down” to increase the speed of approach will decrease the
distance covered from that height.

4
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The Piaggio PC7 was a unsingde seater monoplane rdwgidgpplane, designed by Piaggio falitire Regia
Aeronautica, as a possésirant for the Schneider Trophy @aeeof the many original featurestheas
"undercarriage” which consitedn fixed hydrofoils, one moutitedater end of each main legthind planing
surface was mountechamall strut under the rear of thagas®hen at rest onwlager théuselage became a
hull, almost thrgearters of it (up to the wing sidErbeing submergeather like trexperimental Congea
Dart.
The theory of operation was thastgtimg the engine, the clutch teethpropeller, under #dilewas engaged
and as forward speed increaseahaitiene rose out of the water lyditsfoils. As soon as the machiptawae
the airscrew drive was to be engaged, by means of a proportionate clutch, enabling thefpirtgafpemétshieve
maximum (estimatgg@ed was of 373 m.p.h. with a lapeed) of 103 m.p.h., span was 22 ft., length 29 ft.
Though the machine never actually
B €7 r/ flew, it floated several times across
e e LakeGarda piloted by De Molin of
= ’ ; : . % c-c Schneider Trophy fame.
Ln The proj was finally abandoned as
; 2 Piaggio were unable to deliver the
e L — ? completed and tested plane to the
' D-D Regia Aeronautica in time for the
Schneider Trophy.
@ s i rc o/ It_ s_hould _be recallm_’-,'d that a very
e similar project, the Bristol X2, designed
by Sir Dennistoun Burnley, had
g L alreadypeen planned in England as
early as 1912, and that a prototype
Projection ot hydrotoil leg | had beebuilt. This project was also
abandoned before completion of
conclusive tests.

e — —— ]

PIAGGIO PC7
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Chris Redrup flying a vintage Etienv
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Don Thompson: Read
—= :

Don Thompson: GO!!

DonThompsonSteady

Nick Peppiatt with
vintage bplanewaits

Then Up & Away




OR

Ray Elliot and E36
with Don on the clock

Ted Tyson and coupe, f#
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Crookham Coupe Results, Southern Coupe League Rd.8

Crookham Gala
Entrant Club Maxes Score Time Flyoff

1 C.Redrup Crookham 3 15 6.00 4.02

2 | P.Hall Crookham 3 12 6.00 3.15

3 E.Tyson Crookham 3 11 6.00 2.16

4 G.Manion Birmingham 3 10 6.00 2.07

5 E.Challis Crookham 2 8 5.43

6 D.Thomson Croydon 2 7 5.32

7 A.Brocklehurst B&W 2 6 5.28

8 R.Elliott Croydon 0 3 4.37

9 A.Crisp Biggles 1 3 4.34

10 | M.Stagg B&W 0 1 2.39

11 | B.Hobbs Oxford 0 0 221
g £E°E£=~°£=2p-=°-3832¢+x=2 -JFLET8&«x=2 FHDERE £ £=2EPP¥ITK=
b3°-®~=--=2] £=PM2 | K=q| ~2 +=~=2-2~8cz=_p=2f~=f£ £-2+=
£ ©0- -8-¥K
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Southern Coupe League Table after Round 8
[} (e}
S fl5s 8 E EgBsfs 5 onE
Entrant Club %5 3 § 3 = = g a *g 3 S 3 % § E S

O i N L | O N o
1 | P.Hall Crookham 11 15 13 17 12 68
2 | G. Manion Birmingham| 9 12 12 10 43
3 | R. Vaughn Crookham 17 13 6 36
4 | P.Ball Grantham 13 17 30
5 | C. Redrup Crookham 11 15 26
6 | W. Beales Croydon 14 11 25
7 | D. Thomson | Croydon 7 1 7 7 22
= | A. Brocklehury B&W 7 9 6 22
= | E. Tyson Crookham 11 11 22
10 | W. Dennis MFFG 2 2 15 19
11 | M. Stagg B&W 10 7 1 18
12 | G. Foster Grantham 17 17
= | E. Challis Crookham 9 8 17
= | B. Hbbbs Oxford 4 7 6 17
15 | J. Andrews Timperley 4 11 15
16 | R. Fryer 13 13
17 | B. Whitehead 2 9 11
18 | J. Paton Crookham 10 10
19 | P. Woodhous¢ Morley 9 9
= | K. Taylor E.Grinstead 9 9
21 | A. Moorhese | Vikings 8 8
22 | R. Elliott Croydon 4 3 7
23 | M. Marshall | Impington 5 1 6
24 | T. Bailey Biggles 3 3
= | M. McHugh | Peterboroug 3 3
= | A Crisp Biggles 3 3
27 | G. Ferrer Timperley 2 2
28 | P. Tihe B&W 0
= | R. Willes Epsom 0
= | S. Willis Croydon 0
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Fuselage.
The fuselage shape is drawn on } in. sheet balsa and

sanded to the sections indicated. The cockpit and rear

of the fuselage are cut away, the former being covered

with cellophane, and the latter with two pieces of thin

no 5

g

These are quite straightforward, the plan furnishing
all details. The blocks shown at A on the plan, are
cemented under rib No. 2. Cement completed wings to
fuselage at correct dihedral angle and give one'coat of
banana oil No. 2.

Motor Sticks.

Shape from hard { in. square balsa. Small wire hooks
are bound to the rear of each and cemented. To these
sticks the propeller bearing blocks, suitably drilled
(noting downtlirust angle), are cemented, and secured
by two thicknesses of tissue. A brake is fitted to the
starboard motor, details at B on the plan. The motor
sticks are then cemented to the blocks under each wing.
Tail Plane and Fin.

These are from 1/32 in. and 1/16 in. sheet, covered
with tissue on one side only. Leave the tissue
unstretched.

Propellers.

Dimensions for the propeller blocks are given on the
plan. One must be a left-hand and the other a right-
hand propeller. These must be the same pitch, and as
near the same weight as possible. A simple free-wheel
may be fitted. Without this refinement, as it were,
the glide suifers accordingly.

Power.

Excellent motors can be made from § in. by 1/32 in.
strip, which has been cut carefully down the centre.
Loops are then made approximately 9 in. long (one loop
to each motor).

Flying.

Wind from the rear by means of the little ** S ** hooks
shown at Fig. C. The starboard motor is arrested by
the brake until the port is wound. Launching is a
matter of practice. One hand prevents the two
propellers from turning, and the model is thrust gently
forward with the other.

The Avenger with both motors in action presents a
pleasing picture in the air, and may be relied upon to
enliven any indoor meeting.
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