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Flagging Spirits

With all the panoply of flag waving, banqueting and general festivity overlaying the modern international
meeting the insignificant programme feature of model flying is almost lost sight of. Indeed, you might
imagine that the forests of flags were there to screen this odious activity from visitors who are innocent
enough to believe that the nations of the world are met for some nobler purpose, such as a coronation
or the inauguration of a five-year plan. Entering into the carnival spirit of things, the visitors have but
one grievance: the hordes of noisy people cluttering up the hotels with large boxes.

Happily, the zealous competitor is prepared to suffer much in the cause of the hobby. He can put
up with all the tiresome preliminaries if only he is left in peace on the airfield. Leaving the final banquet
he staggers to the flying field under a load of aspirin and bicarb. But, if he thinks his suffering ends
there, he is very much mistaken. Before you can say " Union Jack " he is formed up in procession
for a flag waving tour of the airfield. How many times he is called upon to undergo this penance we
do not knowl possibly every time someone does a max.

Two Years’ Duration

| like that waggish remark about radio models taking " a hundred hours’ work for ten minutes’ flying.
Wild exaggeration, of course, as far as the average radio flier is concerned. He'd like to know where
the ten minutes’ flying comes in.

Anyway, in radio modelling, the actual flying is quite unimportant. In fact, it is an ordeal which should
be delayed as long as possible. "Two years’ waiting for 15 seconds’ flying," is nearer the mark,
based upon a schedule which optimistically allows for eight flyable Sundays in two years.

Sunday I. Concours exhibition and general equipment display on club field.

Sunday 2. Start up engine. Discuss with club pundits the technical difficulties of replacing broken
engine bearers and bandaging damaged finger.

Sunday 3. Test glide model. Discuss with club pundits the best means of extricating undercarriage
from inside fuselage, and where to locate 2 Ib. of lead behind c. of g.

Sunday 4. Test radio. Sunday 5. Test radio. Sunday 6. Test radio.

Sunday 7. Fly model with faulty radio removed.

Sunday 8. Fly rebuilt model with rebuilt radio. Discuss with club salvage experts how to separate
engine from 2 Ib. lead weight.

All Catered For

The happy club is the club where every member has a job to do. Not everyone can be Hon. Sec.,
or Hon. Treasurer, and as these two jobs involve actual work, not everyone wants them. But members
are hardly likely to hang around the clubroom unless they have some official status to cling to, and
fortunately most clubs are inventive enough to think up enough non-functioning official posts to
gratify the pride of these simple souls.

Posts can be allocated according to age and disposition. The elderly member is sustained by a vice
presidency, while the younger and wilder member rejoices in the title of Combat Liaison Officer. Even
the single junior member need not be forgotten. Junior Committee Representative will give him
something pompous to boast about.

When | first heard that the Long Eaton Club had appointed a catering officer | thought that they
were either displaying a simple sense of humour or pushing the appointments system just a bit too
far. Amazingly enough, they have a catering officer who actually functions as such, following the
club around with his pop and choc chuck wagon. At present, nothing stronger than lemonade is
served, but if the club hopes to beguile the local councillors into allowing them the use of the park?

m. 2 - 8§83 #
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SILVER STREAK
2:5 c.c.

Manufacturers !

A. E. RIvers (SaLEs) Lp,,

15 Maswell Park Road, Hounslow, Middlesex
Retail prisc: £6/5/8

Specification

Displacement : 249 c.c, (152 cu, in,)

Bore : -5782 in,

Stroke : *5782 in.

Bore stroke ratio ¢ 10

Bare weight : 5-6 ounces

Max, B.H.P, : 277 B.H.P. at 15,800 r.p.m.

Max, torque : 22 ounce-inches at 8-9,000 r.p.m.

Power rating ; '11 B.H.P. per c.c. (183 B.H.P./
cu i)

Power/weight ratio : *049 B.H.P. pet ounce

Material Speciﬁcati on PropeLLER—R.P.M. FIGURES
Crankcase : light alloy gravity die casting E b pedt’ s
Cylinder ; hardened steel, stress relieved 10 %6 (Frog nylon) 8,000
Cylinder jacket : dural, turned g R ik ovien) foed
Piston : Meehanite, ground and honed 824 (Tiger) 14,500
Contra-piston : Meehanite, ground and honed L q;ﬁg;\ }2;333
Crankshaft : 85-ton steel, hardened on journals, 1x5 -:¥rw,m§ 13,800
i #6 (Trucut
tempered on crank pin and threaded length s Liansn 13500
Bearing sleeve : hardened steel 84 n',?rucutg 10,200
: i : 8 x8 (Trucut 300
Bearings : rollers (sleeve and rollers forming an 94 (Troeat) 10,800
integral twin roller race assembly) 9% 6 (Trucut) 8,400
Connecting rod : DTD 363 dural i e T
Spraybar assembly : brass, 4 B.A. 84 (Stant) 14,200
Prop. driver (hub) : machined from dural 8 6 (Stant) 13,700
Fuel used : Mercury No, 8
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Editors Version

HY Kot I’USHERS?

: : The author’s consistent contest victories
How a twin-pusher Is launched. Forte is great longitudinal stability. prove that pushers have plenty on the ball.

I, he launched it backward!” -
Y “Boy, what a head wind! Oh—it’s a pusher.”
“One of those things. Didn't you know that pushers are
obsolete ?”’ : _

And so it goes.- Anyone who builds pushers nowadays is re-
garded as a die-hard, a throwback or just a plain nut. Is all
this ridicule deserved or should we gwe the pusher another
chance?

Prior to 1933 the only type of outdoor stick model seriously
considered as being capable of winning contests was the twin-
pusher. Tractors were unstable and too hard to adjust. Then |
in 1933 through the use of larger stabilizers and the discovery of
the principle of the offset thrust line, a tractor won first place
in the Nationals. Immediately modelers began' to build tractors,
arguing that here was a ship that was easier to build, was lighter,
glided better, and finally, looked more like a real airplane. By
1936 the pusher had practically wvanished.

The -author, realizing that the pusher has good qualities not
found in tractors, has been experimenting with such models for
the last few years. Presented here are the results of his experi-
"ments, in the hope that other builders will find them helpful and
will renew the competition between the pusher and the tractor.

Longitudinal Stability. - Perhaps the most outstanding char-
acteristic of the pusher is its great. Iong1tudmal stability. In a
tractor we obtain longitudinal stability by using a large lifting
stabilizer, the idea being that as the angle of attack of the model
begins to ‘increase, the tail lifts the rear end of the ship, keeping
the nose down and preventing a stall. In the pusher we have the
same set-up except that what was formerly the tail is now the main

supporting surface, and can exert a much greater stabilizing
force. :




NN

It may be noted that having the larger surface at the rear
produces another very ‘interesting effect. whenever the model is
stalled by a gust of wind. A properly adjusted model, cither
pusher or-tractor, always has its front surface stall first, thereby‘
causing the nose to drop and the model to dive in order to regain
flying ‘speed. The forward surface of a tractor represents about
75 percent of the total lifting surface, and when this ceases to
function the model drops rapidly until speed is regained. The
forward surface of a pusher, on the other hand, is only 33 percent
of the total lifting surface, and the loss of this part of the lift for
a second-or so will not greatly increase the sinking- speed of the

model.
to soar out of qlght

This explains why a poorly adjusted pusher is often seen:

( Tum io page 55 ) ;

stable spirally as are tractors, The
method ‘of obtaining spiral stability
is the same in either case, namely,
to locate the center of lateral area
a little to the rear of the center of

gravity. If 2 newly desxgned ‘pusher

flies with the rear end swinging from
| side to side, the C. L. A. is ahead
of the C. G. 'The cure for this is

to decrease the dihedral of the ele-

vator or increase that of the wing,
A model which tends to dive spirally

‘into the ground probably has: the

C. L. A. too far to the rear, al-
though insufficient angular. differenice
between the wing and elevator may
be the cause. - -
Since the t\vm-pusher ’nas two
propellers rotating in opposite direc-
tions, the torque effect is entirely
eliminated. A properly
twin-pusher will show no spiral prob-
lems, even when fully wound.

Propellers, Moters. Each propeller of
a twin-pusher should have a diameter

| of - ahout 70 percent of that of a

' Spiral - Stability. I’ushers are just as||
"SIZC

-blade area than a smgle-pmpeliered

smgle—propeﬂered model ‘of the same:
This gives conslderab}y more

model of the same size would have;:
resulting in a longer: motor run and |
yet - a rapld climb... Each motoru_

should - have about' half as many

80 sq. in.
-4.80 oz.

several times with cement.

‘aligned

~ strands as- would be used in a s,mglev
- propeller mm_l_el of the same size.

This enables a very large number of
| turns to be stored in each motor and
_consequently the motor run is very'

Jong. ,
The t“m-puqher (lescnhed in the-

“drawing is a time-tesled contest de-

sign. Out of eight contests entered,
it - has won four “firsts, one: second,
one third and two fourths. The long-

.'.est. flight to date with this model is

:40.2, out of sight.. The wing area |

_-_15 160 sq. in., :md that of the elevator

is fifty percent that of the wing or
The required weight is
Be sure to use firm balsa
for the fuselage and to coat all joints
_ If the
fuselage is properly built the propel-
lers will clear each other and the
_fuselage with -room to spare. The
“rest of the model is of conventional
conﬂtructmn
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‘Fiying. Faqt.en the- wing and eclevator

- to the fuselage wsth rubber lcops and
put two motors of ten strands of
3/,6” rTubber, each 40 in. long, in -

place, closing the propeller and S

“hooks with: small - rubber bands.
~Place a piece of 34" sq. under the
leading edge of the elevator and ghde:'
‘the model, moving either the wing-
_or ‘elevator backward if it stalls, or:
forward if it dives. When the model
“plides  smoothly, wind each motor

about 250 turns and release the
model. It should fly smoothly both

‘in climb and glide. A smooth climb.

~and stalling glide indicate that the
| angular difference between the wing

‘and elevator is too low. Increase the

‘incidence of the elevator. A stall-
| ing climb and smooth glide indicate
“too much incidence in the elevator.
The model will" proba‘bly ﬂy in large
circles either to the left or right. If

it. does not, set the elevator askew
on the fuselage. The end which is

farther forward will be on the out-

side of the circle. The model may |
also be made to turn by washing out
the end of the wing which is to be

on ‘the inside of the circle. Continue
- to fly the model, gradually increas-
)ng the power until you are storing
.about 1,200 turns in.each motor. If
any ““bugs’ appear, s_traaghten_ them

out before going to higher power.

._ISiﬂglevp'luﬁer- The deﬁign of a;'-Single- :
 pusher presents much the same case
'as the twin-pusher, except that here

we have torque problems. The
model will glide somewhat better
than the twin, but the motor run
and climb are cut down to those of
a tractor. The model in the drawing
presents no- difficulties. It flew hest

in left circles, both in the climb and

‘glide.  The adjusting procedure is
‘the same as that for the twin, except
that a little side thrust may be neces-
'sary in order to control the torque.

the ground.
folder should fold forward against
the fuselage. This would necessitate
some sort of a spring to pull the
blade forward,

Further Improvements. A twin-pusher

with inclosed motors should be quite
easy to construct. Folding propellers
were not used on- these models as
they would act as rudders extending
behind the model and steer it into
A successful pusher

Editor again
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WEIGHT IS STILL IMPORTANT
Despite the fact that the majority of contest specifications no longer place a premium on lightweight
construction, weight is still the enemy of performance. At the same time, we have the apparent
anomaly that an increase in total weight for a given model size does not necessarily reduce
performance, but can even improve it if that extra weight is used properly.

Rubber Models

Nearly a quarter of a century ago, the Wakefield specification called for a minimum total model weight
of 4 ounces and a majority of the top class models were built down to near this figure. When the
1937 rules doubled the minimum weight, the first thought was that performance must suffer, but the
reverse was proved true. Performance, in fact, went on increasing right up to the end of the
"unrestricted rubber" rules largely because designers found that they could go on increasing
performance by increasing the rubber weight or power/weight ratio. The last of these truly high-
performance models exceeded the 8 ounce minimum simply to pack in some 6 ounces of rubber,
consistent with the theoretical analysis that optimum performance from a rubber model should be
realised with a 66 per cent rubber weight. Structural weight, therefore, remained a vital factor in order
to achieve this power/weight ratio.

The interesting fact also emerged that for a given amount of rubber the lightweight airframe loaded
up with concentrated dead weight to arrive at a certain total weight, performed better than a model
with the whole of this additional weight incorporated in the airframeld a point which has largely been
absorbed in present day Wakefield design in concentrating weight in a really strong fuselage and
still employing relatively light wings and tail surfaces.

The fact remains that for maximum performance from a rubber-powered model, a balance of one-
third airframe weight to two-thirds rubber weight is required. At the end of the power run the rubber
weight then becomes so much dead weight, demanding a minimum loading for maximum glide
performance. Essentially, then, the lightest airframe., which can be built for any given size and
preserve this power/weight ratio will give maximum performancel] provided the airframe is rigid and
strong enough for consistent performance; and the aerodynamic design capable of efficient, stable
flight, with propeller design correctly matched to power available.

Gliders

On a theoretical basis, the lighter the loading for a given model size, the lower the ultimate sinking
speed and hence the better the performance. The ultra-lightweight gliders of the mid-1940’s flown
off 300 ft. lines had outstanding still air performances] 4 ft., 5 ft. and 6 ft. span models weighing 2
to 4 ounces.

The lightweight model, however, is never so happy in turbulent air and with modern rules restricting
towline length, the chances of launching in smooth air are less. Also making a lightweight model
strong enough to withstand tow-launching strains in windy conditions is a severe structural problem.
And the more heavily-loaded model with higher flying speed has better penetration.

A peculiar feature of the large ultra-lightweight glider, too, was that it could be made to fly too slowly
where, it seems, the Reynolds Number of flow was so low as to make the wing very inefficient. Hence
its gliding angle became relatively steep, and its sinking speed high. It would still better the best of
present day A2's, however, in dead still air when trimmed out to the limit, its sinking speed being of
the order of 6 inches per second, although its performance from height was not always consistent
with this figure. Certainly the more heavily-loaded modern design is a better proposition for all-
weather flyingd and probably also a better thermal catcher. But again the evidence points to the
best performance coming from a design with light wings and tail surfaces, concentrating the
necessary additional weight elsewhere (preferably around the centre of gravity in structure or even
dead weight).

Power Models

Bounded by the international specification, and with modern engines capable of developing more
power than can often be controlled, total model weight is perhaps not all that important, compared
with other vital design factors. Again, however, the advantages of concentrating the bulk of the
weight around the pylon area are very real. In particular, really light tailplanes and reasonably light
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wings (particularly the outboard panels) are desirable, consistent with sufficient strength to withstand
tip-over and dethermalised landings.

Radio Control

The most misunderstood feature of radio model design is getting the "penetration” required. A
heavily-loaded model which inherently flies fast is not the answer to getting "penetration" under windy
conditions. The answer is elevator control when, for any given size, the lighter the model the faster
it can be flown and hence the better its ability to battle upwind.

This is mainly a matter of wing drag. The lower the weight of the model, the lower need be the
operating angle of attack of the wing to produce the necessary lift at the same speed. There is
appreciably lower wing drag at this speed because of the reduced flying incidencell hence there is
a balance of thrust available still further to increase speed, implying an even lower operating angle
of incidence for the same amount of lift until the balancing condition is reached. With elevator control,
therefore, the model can be trimmed out to maximum flight speed, which will be highest on the model
with the lightest wing loading (for same thrust and same design layout). Equally, without elevator
control, the model could be trimmed to fly at maximum speed, with the same results. It would not be
a happy trim, however, on which to attempt manoeuvres by rudder action only.

The other outstanding feature of the lightly loaded radio model is that it must be more manoeuvrable
and require less power to complete its manoeuvres. Within structural limitations, therefore, it appears
that the lighter the radio control model the better, provided it is fitted with elevator control. A major
limitation with a considerable number of inherently manoeuvrable r/c models is lack of power due to
the relatively high loadings at which they are flying; whereas at lighter loadings the power available
might be quite adequate.

Control Line Stunt

Again similar considerations apply the lighter the loading the less power the model requires for
manoeuvres and, usually, the tighter these manoeuvres can be performed. The first models to
appear in this country which were truly acrobatic were very lightly loaded and the difference in
performance between the hitherto single loops and rather staid inverted flight attempts was almost
revolutionary. Since that time, engine power available, for a given engine size, has been increased
considerably and minimum weight is not essential for full manoeuvrability. Nevertheless, the fact
remains that the smoothest control line stunt flying usually comes from the larger sizes of models
which are relatively lightly built and lightly loaded.

Extracted from Aeromodeller Annual 1960-1

An Aeromodellers Nightmare
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Warwick in 1984 &= . - it B ]
Dave Hippero@CDMAC) ROG’s Richardson’s 40z Gordon igt Wakefield t6 ilahe 80z class
Looking on clockwise are Ron Moulton (lakpinp), Laurie Barr (steadytageoff board),

Peer Michel (with brokéisis"), Mike Kemolin Watts, David Baker, Alwyaéghhalgh,
Denis Fairlie, (UK '34 kigfield team)/Valter Getzia (USA 34 Wakefield team), arler&dite.

.
- - '
I‘

Hetheringtrbn (SAM35) holds his replica Getzia 40z Wakefielttlain\i&sd
watchedy the model designer3®US team member WaRetzia.

Mike



ON

--1 ez " .; y YT = ‘; \.. “- %‘-‘ ‘: .Fu.:{* v‘t ‘i‘*?m?
Mlke Herlngton (SAM35) ROG s his Get2|a 4oz Wakefield at WarW|ck in 1984.

Mike Kemp’s (SAM35) 8oz "Hereward" Wakefield airborne at Warwicktipla@84n8ozlass.



(0] 0)

Paul Masterman holds Wallenhorst’s "Ying" 40z Wakefipfdxy Bryan Spooner (CDMAC)
at Warwick in 1984. Laurie Barr holds the pigplace in 4 oz class.

Phil Ball ROG'’s his "*Hb" 80z class winner at Warwick in 1984.
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Outstanding electric powered 1932 Pitcaift®Rwtogyro by Alisdair Clark.
It had not been flown before the meeting, but its performance had to be seen to be believed. A wonderful achievement.

Pete lliffe version of Anthony Fokker s Spin (Spider), his first aeroplane from 1910, powered by a GaspaitnG10 CO
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A couple from lan Pearéen own design Legal Eagle, left
and a very light version of the Phantom Flash from the 1937 Joe #esigfekitted by Comet.

Two 1921 Waldo Waterman Mercury Gosling Racer Peanuts. Anthony Druce s left and Alghtlair Deas r
Anthony also had a fine flying rubber powered ornithopter.

Two more PeanutsBryan Stichburys 1906 Santos Duniatiiis and
Alisdair Clark s Peck 1928 Pietenpol Air Camper, which is condenser paper covered and weighs less than 10g with rubber.
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John Scates Bostoniaséd on the General Aristocrat. Peter the Waco man Boys beautBBulrév@@937.
From Bill Hannan plan, vinyl lettering from Russ Lister. An Ope Scale entry.

Sl

Alan Orthof designed Parlor Fly from 1937 Flying Aces  Pete lliffe brought along amiber of models for us to admire

built by Rod Green. 11 in wingspan. including this 1/12 scale Hamrandenberg W29 from 1918.
Electric powered for filbuseradio. Note the engidetail.

Dave Banks pilots. Obviously, not flown at the meeting!
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Those who built the fascinating little Tail First {gpmnardel in the
Nov. 1969 AAM) will need no urging to get going ondhisnimdielv
with its easy sheet construction and ngidetliké appearance.
Trace the fuselage side and transfer it to 1/16" sheet balsa. Cut out tw
sides, making sure the front elevator and wing slots are lined up accurate
Cut a length of 1/4" and one of 1/16" balsa for the top and bottom of th
fuselag and build this assemblyqketehes), adding reinfopigmes
A and B. Carve and sand the fuselage top, and round off the bottom edge
to the section shown. Push a length of 1/8" dia. dowel rod through the ho
at the front of the fuselage.
Make tha@ose cone from three pieces of 1/4" sheet and cement it to the
front of the fuselage. Fair the nose cone into the fuselage shape with fir
grain sandpaper. Then give the fuselage two coats of clear thin dope.
Construct the propeller block from a pigEesheét cemented to two
thicknesses of 1/16" sheet. Accurately drill a 3/32" dia. hole and insert
short length of 3/32" outside dia. imhantirbing. Insert the propeller
block into the fuselage rear and sand it to shape.
Take a 7" dia. Kaysun plpstig or a small Sleek Streak prop and sand
or file the center flat. Bend a loop in a piegaunfel®ire and push the
bl ‘ * | wire shaft through the prop. Since this is a pusher model, the prop must ¢
e e quata s techiiaue- | on with the front of the prop facing the propel&iibtackwashers or
reledse, noiprog/wash, aver suitaces, beads on the shaft and insert it through the prop block (see sketch). The
form the hook for the rubber motor with small pliers, and the prop assemk
is complete. Give the block two or three coats of dope and put a tiny tingmibfdnlihesshaft. Check prop for
absolutely free revolving.
Cut the fin from 1/16" sheet, noting the grain direction, as well as the small cut near the bottom. Thee fin fairing
is cut from 1/16" sheet. Pin all sheet surfaces down ama thopedone side at a time. Pinning avoids warps. Give
these parts two coats of thin clear dope, lightly sanding between coats. The canopy can be a commercial bubb
as we used, the end from a plastic toothbrush container.
The wing is cut frorh6l/sheet (joining is needed with the usual 3" wide sheet). With a knife or razor blade, scor
do not cut through, the centerline on the underside of the wing. Crack along the scored line and tilt the wing pane
Run cement into the crackpanthe wing to the building board while the tips resteainathéyd(R). Wax paper
undethe joint will prevent the wing from sticking to the board.
Elevators are fitted as shown in the wing construction sketches. Round off all edges with sandpaper and give
two coats of dope, following the same procedure as for the fin. Two layers of tissue doped over the center of tt
the undersideinforce the center section. Repeat this method for front elevator, using dihedral jigs(y).
Ballpoint pen lines can be drawn on the wing and elevator, and the insignia (ours is that of the Swedish Royal
can be painted directly on the mopleint@d on thin paper, cut out and glued in position. Wing and front elevator ¢
then slipped through their respective slots, checked by viewing from the front for equal dihedral and firmly cel
place.
Make up the test motor (see plan), lubiticatéker lube, and install it in the model. Balancing is important. Man
beginners, and old hands too, so often negleotploigait item before flight testing. Suspend the model from a threac
tied to a pin which is pushed into the balancewniahghe plan (black arrow). Put a little weight (sheet lead or folde:
empty cement tube) into the recess provided in the nose cone until the model hangs level. The ship should not
one wing down (front view). If it does, add a tiny spohefqlasodeling clay to the top of the lighter wing.
Choose a calm day for flying and test over long grass. Without winding the motor, launch the model into the bre
shoulder height, with a smoothflottmygh movement of the arm. Neveththroadel. It should glide down straight
ahead and land about 15 to 20 yd. away. To get a really shallow glide, bend the elevators on the wing tips up
(about 1/16"). Correct a sharp turn in either direction by gently warping thefiean gaetdifebgon opposite to
the turn. Now it is ready for a power flight.
Wind the propeller in a counterclockwise direction and put on about 200 to 250 turns. The model should climb a
from a smooth folilmough launch, cruise a shaxhdestind glide in to a smooth landing. If the model dives, put a
piece of 1/16" sq. balsa strip between the bottom of the prop block and the fuselage, or bend the elevators up a
If the model stalls (climbs steeply, falls backwards, ssetlihes) pot a piece of 1/16" sq. balsa strip between the
top of the prop block and the fuselage. When the model is making short but steady flights, install the larger mo
will take about 700 turns cinriutricated rubber.
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Extracted from theok: Ray Malmstrom s 60 years of IVCMAC

Supplied by Chris Strachan

N.B. Use MEDIUM balsa
All parts: 2 coats thin clear dope
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POWER: Test motor: 2 loops 18"flat strip 13'long.

LUBRICATE MOTORS WELL
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Peter Jellis observes his departing E36 model
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A closeup of the rear, View from below.
showing the wing and propeller mountings.
Themotor stick and wing posts have been covered in tissue.
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