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Free F/fgizt

Be it so I'cng ago, none of us can ]{orget the wonder of
our first Free Flight.—Be it only a minute ago, all of
us ook farward to the next ﬂ:‘g}rt.

How clean the mind: how weary the !Jocfy c:fter a c[ay

of thermal Auntf'ng‘—H'ow much more exciting fife can

be for us because of Free F/r'gfrt.

Some would have us belicve that the price is not worth
Free Flight. Could it be that it takes a special kind of
a man to do all the t’n’ngs that need to be done before
Free Flight can become a reality?

Yet, who else but those who are wiﬂing to pay the price
will know in their hearts the gfory af the skies; wafcfu'ng

their own creation Fly Free.

March, 1056 Frank Zaic
chw YO?’L, I\‘T. Y



PLAYING SEAGULLS
by Frank Bethwaite New Zealand

Have you watched a gull soaring a coastal ridge, and imagined all the
things you could do with a model up there? Of course you have, So had I.
And when a really reliable radio control unit was given me, that was the
target I worked for.

It all started with the radio. This equipment was unusual in that it prom-
ised almost unlimited endurance. Then came the model. If the model was
expected to fly for long periods, what sort of model would fly the longest?
What would keep it up? The wind, of course. Yes, but what wind? Where
from, and how hard, and how long, would it blow?

The research started in earnest in the records section of the Central
Weather Office There I found that Auckland's summer winds were not,
as a rule, reliable. But a few times a year a very steady westerly would blow,
always starting at least 9 mph a little after dawn, and rising to about 25 mph
in the early afternoon, falling away again later. Armed with this knowledge,
I then visited all the likely slopes to try to visualize the sort of lift to be
expected, and the sort of turbulence to be overcome.

The result of all this was a very clean, stable glider of about 600 sq. ins.,
weighing about 65 ozs., and flying at 25 mph. with a sinking speed of about
214 to 3 ft. per sec. It was (still is) very strong, and has an escapement motor
capable of storing 4000 to 5000 turns. The radio will go for longer than day-
light will last. So much for hopes and ambitions,

First flights from a ridge showed up the errors and difficulties. First, of
necessity the country was steep, and the model took an appalling amount of
punishment simply because it flew fast and hit steep hillsides, usually flat
out, downwind. Next, the region where lift is to be found is very small at
ridge level, but grows much larger at some height above tht crest. T had
thought the model too heavy to tow up, and all launches were from hand.
Thus it was soon apparent that the critical time was just after the launch—
if the model could be climbed away, it could be held up almost indefinitely.
But it might require five attempts before one successful launch, in even the
best of conditions. Finally, the lift available was not anywhere near that which
would be expected from a visualisation of a given wind blowing up a given
slope. The wind does not blow up the slope, it seems. It simply slows down,
and, “thickens,” at lower levels. And it blows much harder over the ridge.
Thus a wind which will barely lift the glider at ridge level may blow it back-
wards two hundred feet higher up.

After a few months of absorbing all this, T reached the stage where I
could pick those conditions which would be reasonably sure of giving me sus-
tained flight. At that time, January '52, the World Radio Control Duration
Record was held by Dr. Walter Good, at about forty minutes. I awaited suit-
able weather, coerced timekeepers into enduring the cold, (for ridge soaring
is bitterly cold even in Summer,) and flew the glider for just over one hour.
This flight, ratified by F.A.L, gave me the World record I sought.



During the next few months I changed my technique in the light of the
lessons mentioned above, as well as growing experience. The model was re-
worked, and came out lighter, at 53 ozs. It was given a towhook, and proved
to be easy to tow provided there was any breeze at all. This tow solved all
the woes of launching which had previously plagued me. If, for example, a
flight was attempted at a time when there simply was not enough lift, then
the model, instead of clouting some obstacle lower down the hill, could be
easily and gently landed nearby on the ridge-top, without ever being put
in the dangerous “below the ridge” position at all. It proved possible to fly
from a towed launch on many occasions when | am gertain it would not have
been possible to climb from ridge level Also, I found my choice of ridge
altering. There are many coastal cliffs which offer perfect soaring in the right
wind, but I had thought it too risky to fly them in case of mishap, for there
is nothing but breaking surf below. But in all the months, there had never
once been any control failure. I ought to explain that the equipment used is
unorthodox in that there is no sensitive relay. The receiver works the escape-
ment directly. Also, by its nature it is insensitive to small voltage changes;
it does not need critical adjustment. The current drain is small, and there is
no battery-life problem. So it seemed justifiable to fly the model out over the
open sea, and 1 did!

FAl R/C RECORD GLIDER
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by FRANK BETHWAITE
New Zealand
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It was not long before my hour was surpassed, first by an Englishman and
then by a Russian. Twice during the Summer of '53/°54 did I try to do better.
On each occasion a seemingly perfect wind would grow imperceptibly stronger
until the model blew backward, once at 53 minutes and once at 65 minutes.
This variation in strength of a seemingly unvarying sea breeze I now think
is due to thermal activity. Often seagulls are flying with and around the model.
When the air seems warm they all fly several hundred feet up, and there is
lift over a great area. Then they all fall lower and lower, although the tell-
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tale marks of wind on water out to sea do not change, and soon all the gulls
are flying a “lane,” just above the cliff-top,—and that is where my model is
too. After say five minutes they are on their way up again, and shortly there-
after the wind will be at its maximum strength, with the glider held poised
straight into it, and only luck determining the outcome. It is interesting to
note that the glider glides slightly better than a seagull. Inquisitive gulls have
to give an occasional flap to keep up with it.

In May of this year another suitable day offered, and again we tried to
raise that record, this time successfully. Launched just after three p.m., the
glider just matched the wind-speed for about five minutes. I thought there
would be no hope at that particular trim speed, but after awhile it forged
ahead a little, and the game was on. Half an hour later both the model and
all the accompanying gulls were much lower, but not at a critical height. At
the end of an hour the model was again away up, and going backwards by
inches. For perhaps ten minutes it lay perhaps one hundred yards behind
the cliff-line, hardly moving. At last the wind eased a trifle, and again we
were in business. But half an hour later the strength seemed to have gone
out of the wind, and I was perforce flying the glider far lower than was satis-
At one particular turn it so nearly did not lift again above the cliff level that
I was reduced to nervous exhaustion, and hardly noticed the subsequent in-
crease in wind strength. Which brings up another lesson,—a good model may
be capable of flying for longer than a good modeller is capable of controlling
it. I know that there was nc pleasure in the last half hour. I was strained
and tense, using far too many control movements and still controlling badly,
despite that were in fact improving conditions. We flew for two hours for
the sake of doing two hours, and then in the rising wind and failing light T
drove the model with scant ceremony into the trees and shrubs a hundred
yards behind the cliff-edge. This flight of two hours and five seconds is, at
writing, the F.A.I. R/C Duration record; the second that this glider has won.

The lessons from this flight? Simply that a ridge-soaring flight such as
this was the purest luck. A shade less speed, or a little more sink, and it
would not have been possible. The model itself, while capable of improvement,
is nevertheless very good, and simple design refinement will not help much.
Future work, for our New Zealand conditions, will concentrate on two-speed
models, necessarily a little different from the old ship. The radio gear, now
into its fourth year, is beyond praise. Winter and Summer, in rain or dry
heat, it simply works. More cannot be said. And the man? I feel that we have
already gone beyond the reasonable endurance of one man, and that future
attempts will all be based on a system of flying in spells, Otherwise it becomes
inevitable that silly mistakes will be. made due solely to fatigue.

A final word about the pleasure of all this. Despite the work and the dis-
appointingly slow progress, [ would not exchange this for any other sort of
flying. For to fly a clean, fast glider, soaring gracefully up above the hills,
often out over the sparkling sea, and in fitting company playing amongst
soaring sea-birds, is an experience utterly unlike any other I have known.



January 13th, 1954

Thank you for your letter of October last. I apologise for the long delay
in answering ; over the past six months we have changed over from the flying
boats to DC-6's, and there hasn't been any spare time at all. It is only now
that I am beginning to pick up the threads of what used to be a very wide-
spread corresvondence again.

Your request for material arrived only a week after I had scratched out
the enclosed, “Playing Seagulls.” I only hope that it will be in time. It seems
to be exactly the sort of stuff you ask for.

Now for the rest of your letter. Turns—you're not too worried about them
now. We've learned that something like a glider, or a clean low-powered
model, which has a C.G. position about 509; or 559, a reasonably small
stabiliser, and about 4 to 4!, degrees of decalage, will turn easily in reason-
ably tight circles without winding up into a spiral dive. But over the past
year or two we have been chasing, primarily, speed, and a setup has been
evolved which seems peculiar to New Zealand, and it certainly is fast. What
could be called a “standard” model would be about 60 inches span, 9 inches
chord, 45 inches long, with the motor set high over the trailing edge as
sketched, and no unnecessary drag whatever. An undercarriage is not con-
sidered necessary. Weight is usually around 50 ounces, and power anything
up to a hot .19, although a good 2V, c.c. diesel is the more usual choice. This
sort of model is deliberately trimmed such that it only just lifts its nose at
speed—any tendency to “waffle” is firmly dealt with by reducing incidence.
The whole setup makes for a very fast, and highly manoevrable little machine.
Normal practise is to use gross rudder, and blip all the time. On extreme
power I have seen these models climb away at about thirty degrees, and do
full rolls on the climb. Such power is akin to a control line stunter—whatever
way the model points it goes. It is also very, very tiring to fly, due to the
concentration needed, but it's fun,

During the past six months or so we have had a crop of troubles, in all
of which one of this sort of model, travelling very fast, would either noose
over to the vertical, or else just not bother to recover from one loop. Needless
to say, there has been some head scratching to find the answer. We now think
we have it in wing twist. Despite their extreme strength, these models are
fairly critical due to the small decalage, and as a wing ages, and varnish and
possibly heat slowly soften the dope, and the model is driven faster and faster,
the point is reached finally where the washout at the tips, due to speed, re-
sults in a slightly negative longitudinal dihedral. Tt seems that the moment
on an average wing, running at about seventy mph, would be about four foot
pounds, nose down. Very roughly, the torsional stress on the wing would be
about one foot pound, nose down, on each wingtip, and we have found that
a normal, strongly constructed wing will twist about three to three and a half
degs. under this applied load.

In search of an answer to this problem, we have had success with wing
profiles such as NACA 2R2-12, which have a negligibly small moment. I
should point out that most of the “old” wings were of about 69 camber,
and thus were to be expected to have a moment coeff (Cm c/4) of about
minus 0.13,

You are very welcome to publish the glider plans. I suggest that a copy
of those published in “Aeromodeller” would be about the size you need, and



will save me the business of sketching them out again. For your information,
a Mk 2 glider has been flying around for a month or two, and it is so great
an improvement on Mk 1 that it i1s hard to see why. The two models are
identical in size Weight of Mk 2 is 44 ozs, instead of 53. Wing is 9% thick
instead of 157, with a very sharp entry and almost a circular arc curvature
on top, and only a trace of undercamber. My conception of wings on this
ship was “blades,” rather than three-dimensional structures. Squashy near
the stall, sinking speed reduces as speed is increased until at some fairly high
speed the most perfect flat, “knifing" glide results, perfect for penetration and
thermal soaring provided that a sufficient initial altitude is gained for the
large-radius turns to hold rising air. Speed is such that upwind flight from
thermal to thermal is easy, and life is not a battle to avoid being blown down-
wind in the usual light breezes associated with good thermal weather.

Later.

Strange behaviour has shown up on this Mk 2 glider; it goes crazy, stall-
ing and plunging, when it gets near the ground in a breeze, despite perfect
stability at all other times. It has taken some time to work out why. The
reason is so interesting that I give it here in full. It is clear that we have
entered a new regime of model flight, and I would be interested to know
whether any other modeller has reported this trouble, and if so whether there
IS any easy cure.

If we consider longitudinal stability, the reason why a model trims to a
particular speed is fairly plain. Fig. 1 shows a representative set-up in the
trimmed speed, the too fast, and the too slow, condition, and it is clear that,
given any variation from the trimmed speed condition, there will be a force
tending to pitch the nose up or down to regain that trimmed speed.

Airflow é
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Too Fast
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The way this works out in practise is that, if upset, the model will perform
the well-known phugoid, with diminishing oscillations until the trimm 1 speed
is regained. It is vital to realise that drag is a stabilising force. A brick is
completely stable—it will rapidly attain its terminal velocity and thereafter
little indeed will defect it. On the other hand a dragless aircraft, were it pos-
sible to build one, could never be stabilised. Once upset it would go on phu-
goiding for ever. (This is not necessarily true. Theoretically, the phugoid




would probably increase catastrophically.) Fig. 2 shows the phugoid paths
of a dragless aircraft, a low drag one and a high-drag one, and it will be seen
how drag helps stabilise the draggy one. In cach case let the trimmed speed
be assumed to be 100 units, and the upset such as to cause an Increae of 10
units.

/l v o
Undisturbed Path ot 100 ) DRAGLESS
A 90 100
100
102 ¢ LOW DRAG
% 100 106 ¢
t
UndisturbeP? B
of A 90

HIGH DRAG

The important point here i1s the realisation that, because drag is increas
ing or decreasing as the sguare of the speed, the trimmed speed is regained,
except in the dragless case, always a litile before the aircraft has completed
a “symmetrical” oscillation In other words, the trimmed speed is regained,
and the nose ceases to pitch one way and begins to pitch the other, always
at some angle which is tending closer and closer to the angle of the undis-
turbed path. Tt follows that a low drag model will be difficult to stabilise.

Consider now the effect of the variation of speed of the wind near the
ground, due to the surface friction, on a model gliding into wind. The velocity
gradient (as it is called) is sketched in Fig. 3.
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If a model is upset by turbulence, then a phugoid will commence. Now,
in the case of a very clean model, it will be possible that the loss of speed
due to a nose-up attitude (relative to undisturbed flight path and due to phu-
goid) will be less than the gain in airspeed due to the gain in height and con-
sequently flying into a stronger wind. Now, until speed drops to the trimmed
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speed, the nose will continue to be pitched up. Obviously, if the gain in speed
due to the velocity gradient is considerable, the nose may be pitched very far
up before speed drops to the trimmed value. A nasty stall results. But the
trouble has only begun. As the model plunges down, endeavouring now to
regain trimmed speed—it is travelling too slowly, and the nose is still pitching
down—it is traversing the velocity gradient the other way, and for every unit
of speed the model accelerates due to the dive, it will lose a proportion of that
unit due to the loss of headwind. The whole effect s clearly destabilising, and
the dive becomes far more cf a plunge than it should.

Now, to tie all this up. I{ the mechanism of the phugoid is thought about
at the same time as the mechanism of the velocity gradient, then it becomes
clear that, for every degree of stability, there will be a theoretical velocity
gradient which will just destabilise it.

It seems to me that, for the first time, this new model of mine, which is
clean far beyond the normal idea of “cleanliness,” has proved to be of suf-
ficiently low drag to be destabilised by the quite usual, and normally harm-
less, velocity gradient characteristic of the winds in which we fly. It is no-
ticeable that it matters little whether the elevator trimmer is in the low-speed
or the high-speed condition. The model still is likely to rear up about twenty
feet with no apparent reason, and fall heavily. But at all times, well up, sta-
bility is excellent. And as soon as the surface wind falls to a low value—say
5 mph or less—then the model becomes a pleasure and joy to play spot
landings with; the glide is so flat that a few feet miscalculation in height
invites an error of the odd hundred yards.

As yet I can think of no easy cure. One could always land downwind, of
course; the effect of the velocity gradient in reverse is intensely stabilising!
Or I could fit a second control, and operate spoilers to increase the drag to
an acceptably high value for the final approach and landing. But I want speed
trim on the second control, and in any case I fight shy of second controls—
they are too much work. Also, it seems already that Mark 2 can be improved
by reducing drag even more. But to what point until some way of achieving
stable flight is evolved?

Ten days ago 1 was fortunate enough to crack the R/C Duration record
for the third time, this time with a power job, which flew 3h 02m 06s before
we ran out of daylight. But that is another story.

Wt less fuel, 750z FAl R/c RECORD POWER
Wing=116"x 125" 3h.2m 6s Jan. 30,1955

&

Mills .08 cu.in.

Diesel N
= | E >
s Fuselage= 80"

by FRANK BETHWAITE
Stab=44"x 11" New Zealand
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April 27, 1955

Thank you for your letter, just received. I sent my note off to you without
drawing up the R6-B which has the motor set high over the trailing edge.
There just was not time to sit down and draw it. I felt that you would rather
have the rest, than none at all. Since writing you last, the R6-B has been
described at length in the Aeromodeller, and you will be able to adapt your
plan from the one published there.

Re the wing flexing troubles, Allan Rowe, the designer, L__ put the 2R212
(an NACA section) on his latest job. He has kept the weight low, used plenty
of power, and the results are good. In particular, the model can be driven
at any speed at all, right up to its TV, with the certainty (so far) that it will
not change shape catastrophically. The aerobatics which can result are not
as yet fully explored. Ever seen a vertical eight? Nor have [—yet—but it
won't be long.

Re my Mk 11 soarer. I feel that you have read the wrong meaning into
my remarks re “plunging.” The action is far removed from the forced, nose-
light action which we usually call “stalling” in a model (in fact, whether it
is a true stall, or simply the onset of longitudinal instability depends on the
model, and it is 959, probable that it is the instability, and the wing is no-
where near the stall.) In this glider of mine, the action is independent of
elevator position—it will plunge in the right conditions just as much with
the elevator down as with it up. The plunge seems critically dependent on a
velocity gradient, plus some initially upsetting maneuvre, Without the velocity
gradient, it will not plunge at all. My guess, (and I am now several months
the wiser with this model) is still that it is a true phugoid action, and that
as my models become cleaner and cleaner, I will get into more and more
trouble with this problem. A Mk111l is being thought up, and, cleaner yet,
it should prove me right or wrong, because I will improve the static functions
(larger stabiliser, lighter ends etc.,) but, due solely to its lower drag, (due to
thinner wings and slimmer body) the dynamic problem will be worse. We
will see if it plunges as much, or worse, than Mk 11.

A photo of Mk 11 is enclosed. For your information, we flew it for 3 hrs.
24 mins. on April 16th, and for 3 hrs, 28 mins the next day. The latter flight
has been claimed for as a new world record. Both flights were cliff-soaring,
with the model ranging up to about 1,000 yards both ways. Both flights were
terminated by mistakes, due probably to inattention or fatigue, and not by
any loss or lift or other compelling cause.

Other news—about two months ago I flew a long-duration power RC job
for just over 3 hours. Had word yesterday that FAI have ratified it as OK.
All these bits and pieces of short flights are not what I seek, though. I'm
after the open record.

Interesting point re Mk 11. I estimate it to have been aighorne for about
20 to 25 hours, at a speed of close to 30 mph. How far has it flown? And
how far have we come from the Moffat and Texaco jobs pre-war?

Thanks for the offer to include info on the HMV radio-control. This too
has been written up in Aeromodeller, but a few words extra would not go
amiss. I'll write to Les Wright, who master-minded it, and if he would like
it mentioned, I'll write you again about it very shortly.
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LES WRIGHT Wellington, N. Z.

I feel that you may still be interested in a short account of the radio
control system that we are using in this country. In fact this letter is a be-
lated answer to your earlier request to Frank Bethwaite for information on
the receiver etc. that he uses for his various attempts on the record. But first,
a general picture.

The full story is the more interesting in that it goes back directly to the
1937 year book sent out to Vern Gray (Auckland). If you recollect there was
a section on R, circuits and a direct challenge by Ross H. Hull.

I took this challenge seriously and the present equipment is developed
directly from Ross's early efforts. Came a time when my firm considered
there would be a measure of profit in manufacturing and marketing the com-
plete unit, (my position as technical manager may have had some bearing
on this!)

Anyway, the sales in this country alone have more than justified the
project. A sample was sent to England and favourably commented on by the
Aeromodeller (March last). As a result of this I have had dozens of requests
for more details and have written a semi-technical article which I understand
has been reproduced in the 1955-56 Aeromodeller Annual.

So far T have only dealt with English publications but letters are being
received from most outlandish places, not only for information but requests
for the availability of the equipment.

This of course has interesting possibilities and these are being considered.

But quite apart from the commercial angle, I believe that the system
makes very interesting material for the Aeromodeller. It is another and quite
different method of controlling a model. It's simplicity makes for more re-
liability.

112 AEROMODELLER ANNUAL
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Yetanother R6-8 in a sized-down
version built by Mort Glading seen
here preparing it for flight.

The Receiver

So there’s the
problem, and let us
now discuss one way
in which it can be
solved. This is the
method used in the
carrent equipment.

Fig. 2 shows a
self~quenched detector,
transtormer coupled to
a relay valve in the
plate of which is a
simple reflex arrange-
ment, It will be realised
that the several frequencies already mentioned appear as small AC voltages in the
plate of the detector, and it is at this point that our first separation occurs. It is
well known that a condenser will pass high frequencies more easily than lower
ones. The condenser between detector plate and earth will effectually pass the
very high signal frequencies so that from here on they can be ignored. Unfortun-
ately, the amplitude of the squegg frequency combined with its closeness to the
wanted hiss, precludes the possibility of separation by condenser alone. Likewise,
the microphonics, being lower than the wanted frequencies cannot be disposed
of by a parallel condenser. A series condenser could possibly be used, burt the
diagram shows the only practical answer to the problem—transformer design.

This transformer, although only a small component, is the heart of the
system and the key to the problem. Weighing less than one ounce it will only
pass frequencies between well defined limits. Roughly resonant at 6,000 cycles,
it effecti: ely rejects all frequencies below 3,000 cycles and above 10,000 cycles
per second. Mcreover, this component not only separates the wanted band, but
also provides a measure of voltage gain at the same time.

Returning to the circuit, these frequencies having been selected, they
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are passed to the grid of the second valve and appear as amplified AC voltage
across the relay in its plate circuit. This relay, being a DC operated device is
not affected by the AC voltages. From the plate these voltages are now passed
through a condenser to a diode where rectification takes place. The negative
DC potential so produced is then fed through a resistance and the transformer
secondary, to the grid of relay valve, where it controls and limits the DC current
flowing through the relay. Thus the relay valve is being used to produce its own
grid bias from the frequencies passed by the transformer.

Now—when a signal is received, the hiss is eliminated and the grid bias
reduced, with a corresponding rise in relay current. In actual practice, the idling
plate curent is 4+ milliamp which rises to 9 milliamps on reception of a signal.
This relatively large current resulted in a marked improvement in reliability
against all other methods where a smaller current change was produced. No
longer was any critical relay adjustment necessary, and a sturdy relay could be
rigidly mounted and the contacts more or less permanently sealed against
exhaust fumes, dirt, etc.

The Relaytor

So far I have spoken of the use of a normal relay in the circuit, and this
was in fact used while earlier receiver experiments were being carried out.
However, it soon became apparent that many of our troubles in the field were
directly attributable to the relay which at best was only an intermediate step

in the control process. Con-

ﬁg 3 TRIGGER —- sideration of the healthy

1 current change available,

logically led to thoughts about

the elimination of this middle-

man—and so after negotiating

the usual pitfalls, came the

Relaytor, so named because

it combines the functions of

relay and actuator. This

operates directly from the

receiver with no intermediary
relay.

First thoughts were
not actually very encouraging
as a few calculations soon
showed that the receiver
power available to operate
the escapement was hopelessly

PALLET PIECE
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ap

'‘RELAYTOR™ ACTION SHOWING HALF CIRCLE
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IDEAS ON R/C MODEL DESIGN
by Harold DeBolt Williamsville, N. Y.

I have delayed answering your letter until this time so that I could do
the whole thing at once. Pleased to hear that you are getting along well
and that there will be a new year book. Of course, I envy your California
vacaticn, never have been there and would love the chance!

First off, I do definitely have some ideas to pass on regarding R/C
design. This past year has been lucrative in giving up answers to problems
and shedding a little light in other respects. My only wish is that I could
have known the answers in advance; would have some models to fly now
if I had. Equipment wise very little showed up to advance the radio end
which was not an improvement on some existing rig. Howard Bonner did
have a new rig at that Nats and this relay-pass 2 channel receiver showed
the boys that Multi-Channel equipment could be made that was light in
weight, It definitely could be called new and possibly revolutionary if time
proves it out. Otherwise the big change seemed to be in the actuator field.
There was a strong trend towards the use of motor driven servos in place
of the rubber band types. This was a logical advancement and I was more
than glad to be fortunate enough to be able to offer them for use by all
modelers. It would appear that these gimmicks will get better as we go
along and as a result we have not seen anything yet!

Model design: Rather than go into all the details I would refer you to
the Sept. '53 issue of M.A.N. for the dope on the basic design which I will
use, its pretty much all there. I have looked all year for some inkling of
a direction in which to head. Frankly, 1 was disappointed to find that
what we already have seems to be proving out very well. I did think that
some of the more mysterious aspects of the design came out a bit stronger
through wide spread use under varying conditions. For one thing, the basic
force setup seems proven, when you review the entire performance ob-
tained with any other arrangement there always seems to be something
lacking. The fact that this setup gives good power on penetration and
maneuvering, and yet allows for a penetrating glide with a low sinking
speed makes a mighty nice combination. One of the design points which
came out a bit stronger is the use of the thick stab; using a 157/ section
for this gives the speed control which we need so much. It seems to be a
good match for the wing so that as the speed goes up the stab lift remains
very much in proportion. giving excellent longitudinal stability over a
wide speed range. The only ill effect from it seems to be a bit more diffi-
cult in building elevators onto it due to their thickness. However, this
proved a simple structural problem which worked itself out. I was quite
surpriser to see a number of L.Ws flying this year which were greatly
overpowered with .35 engines, and yet the large speed build up did not
seem to effect the longitudinal stability, which seems to be a point in
favor of this type stab setup.

One of the strong points of this stab which seems to be overlooked and
yet proving out is the stall control when turning into the wind with a
abnormal speed buildup, usually from flying down wind. As the model
turns into the wind the force of the wind slows the model down quicker
than it does the engine. Result is that you get an increase in slipstream
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effect momentarily while the craft is adjusting iself to the change. Thus
just as the model starts what would be a rather sharp stall the increased
slipstream flowing over the stab and under the wing causes the stab to
increase its lift far more than the wing, which is an ideal situation just
at that point. Result is that the model goes up alright due to the increase
in total lift caused by the higher air speed, but the important thing is that
the model goes up in a flat manner without the nose rising unduly. Makes
for a smooth recovery from such a turn. When close to the ground a stally
recovery from such a turn could prove disastrous.

Another design factor which worked out is the use of spoilers for stall
control. They seemed to do the job well under all circumstances and took
one headache out of the construction. We found that they did not need
to be large at all, cover an area 30 of the total span and quite small in
cross section. Just keep the edge sharp.

Early in the year a problem cropped up which was anything but simple.
Of course it only effected models with elevators and fairly large in size
but with the trend to this sort of model it was important. Frankly it cost
me 9 ships before I felt that it was solved! For some unknown reason we
did not seem to be able to get out of terminal velocity dives. Short dives
and shallow ones were O.K,, but stick the nose straight down for over 50 ft.
and you had it! Experiments were made to prove the model design sound
by getting a ship into such a dive with neutral elevator, in every case there
was good recovery, which meant that we were not getting rid of the down
elevator in these death dives. Now that 1t is solved we know that most of
the trouble was in the equipment, but we did come up with a distinct ad-
vancement in elevator design as one result of the research. We worked out
a 1007¢ balanced elevator which has its hinge point at the 509 station. In
applying it to our 15% stab, we used a 157 thick full symmetrical section
for the elevator also. In as much as the L. E. of this elevator was quite
sharp and fell where the stab was still quite thick we had to work out an
arrangement whereby a slot was opened up when the elevator moved from
neutral in order to get any effect from the balance. It really worked out
good and we came up with a beautiful slot when the elevator was in a full
position. The main result was that the air load on the elevator in a dive was
transferred from the push rod (as it was with with a elv. hinged at the
L. E.) to the hinges, and as a result there was no possibility of the air load
being applied directly to the actuator and thus jamming it. One of the
secondary results was far better model reaction to elevators using the new
type. They seemed to smooth out the reaction to them and far less move-
ment seemed necessary to accomplish an equal result.

We have always liked a dural gear for its simplicity of installation plus
good looks. One of its drawbacks was that it lacked shock absorption in aft
direction which meant that a real rough landing could cause it to come loose
from its mounting or else bend up. This trouble seems to have been cured
also with the help of Dick Shumacher. We have been keying the gear to its
usual hardwood mounting block with a couple of headless screws so that it
stays in place under normal use. We then fastened the gear to the fuselage
by using dowels and wrapping rubber bands around the gear and the dowels.
Now if the gear is forced backwards the rubber bands give and stop damage.
In a real model rough situation the bands break and the gear flys off allow-
ing the model to skin over the ground without digging in, this usually re-
sults in practically no damage other than broken rubber bands and a prop.
It would appear that these dowels and bands could be installed so they were
practically invisible by anyone who might not like the looks of them on the
outside of the model.
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We had hoped to do a lot of work this year on the symmetrical wing pro-
ject which was started last year. Unfortunately due to the other problems
which cropped up we accomplished very little over what had already been
done. It is tough to fly a ship inverted when you are not sure that it will
respond®o full down elevator! However, as | look back, we might have been
better off with the symmetrical wing. For all that would have been neces-
sary would have been more down elevator to go around in an outside loop!
Anyway I cannot recall dive troubles with the symmetrical wing. Even so
the entire vear was not lost a= some advancements were made.

For one thing we proved out that one of two things is necessary for good
performance and sufficient lift with this symmetrical wing. You either have
to have a high flying speed or clse an extremely low wing loading. The air-
foil just does not lift much at close to zero incidence. We spent most of the
year flving them fast. Now we believe the answer lies in the other direction
with the low wing loading, Speed makes them tough to launch and things
happen much auicker, making maneuvering a split second business. Getting
the low loading is tough. It means lighter equipment at a time when it is
felt that more weight is needed for reliability or else bigger ships at the same
weight, There certainly will be an effort made in both directions!

Directional stability cropped up this year as a persistent problem with
these designs. Finally traced it to the fact that with a zero set wing the down
wash comes out higher than it did with the wing at 5 deg. Result is that the
fin was thrown right into this down wash and apparently effected enough to
hurt the directional stability., There seems to be two answers to it, lengthen
the moment arm or twin rudders. Did not like the.idea of the longer arm so
tried the idders. Lowering the area down and spreading it out seems to
have helped. At least the latest version seems better so far. Another discovery
along these lines also was that this type of model does not like a high angle
of attack directionally. We took out a considerable amount of decalage which
flattened out the flight and obtained far better turn control. Original thought
was that we would loose our rate of climb, but surprisingly enough, it was
increased. The model now goes up at a shallow angle but faster. Before it
sort of clawed its way up and must have been working inefficiently even
though the higher wing angle increased the amount of lift. Looks like the old
lift-drag ratio working again.

Inverted flight improved considerably this year. Found that we could fly
for considerable distances, and under good conditions actually make inverted
turns.

Seems as though two things contributed towards this. Most important was
an actuator development. We worked out a actuator for the elevator which was
both self-neutralizing and trimmable, This was a distinct help as it removed
the necessity of hunting for neutral or trim after getting inverted. All we had
to do now was to return the stick to neutral and the elevator came back too,
then by watching the model, trimming for level flight was easy as we already
were at neutral. Another change which helped was to raise the C.G. a bit,
seems the higher you can get it the better, of course. Good part is that it does
not seem to effect upright flight, guess we have enough other things built in
for that purpose,

For complete dope on the basic symmetrical design see July '54 issue
of A. T.
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Otherwise the only progress here has been in the structural design of our
models. We found that an equally rugsed ship could be built, whether sym-
metrical or otherwise, which could carry considerably more than its own
weight in euuipment weight, and still maintain the same performance as be-
fore. For instance, our Nats ship weighed 4 1bs total, of this 21, Ibs was equip
ment leaving only 115 lbs, for the model. Yet this 4 lbs. was equal to what
we had before with only 2 1bs. of eauipment. This was a big improvement for
it meant a higher pavload and thus multi-controls in relatively small ships.
The weight reduction was accomplished rather simply now that we look
back. All that was done was to reduce the number of pieces in the model and
increasing the size of the remaining to carry the stress. The increase was
never the equal of the two, and the resulting less cement etc. was enough
to make the difference. Surprisingly enough, these new ships seem to be
even more rugeed than the old ones, could be the result of structural weight
enertia or something?

Four wheel gear . . . Saw McCullough with one at Nats liked it . . .Made
some minor changes in design to reduce weight etc. Been using it for some
time and find it very pood. Model tends to run in a straight line no matter
what, if diverted by a bump it just changes its heading and goes straight
that way. With the steerable tail wheel its a cinch to keep straight down the
runway. Have even been getting my symmetrical bombs off a grass strip

with it and that takes some doing with any other type!

Secret is that you can arrange it so that the model rests on the rear wheels,
which can be very close to C.G., then it can rock up onto both, and with the
extra sideways resistance provided by the wider spaced bearing points, you
have got what it takes. .

Frank, [ guess this is it unless I think of something which we missed.
Right off I realize I did not say a thing about scale designs, we did some work
towards this end. For one thing we found strictly scale taboo, you lose too
much in inherent stability, We have found however that you can take a basic
R/C design such as ours, and lay many scale designs right over it. Thus, we
had good luck by adapting the features of several full scale designs to our
design and the end result was a darn good flying R C job which looked very
much like the full scale machine, Seems like the logical approach to the prob-
lem at this time.

T

ELEVATOR

| 50%
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TURNS AND SPIRALS
by Lloyd M. Licher Santa Monica, Calif.

Glad the Mexico trip treated you O.K., and that you are now on the way
towards writing up the next book Also hope we can get together if you set
out here again around New Year. We are taking a week vacation during the
holidays. We are going skiing up near Bishop, and will watch any wave soar-
ing attempt by the glider pilots who try for heights during that season. Dr.
Kuettner has a project all lined up for later in February when he will try to
soar in travelling waves in the jet stream, possible distance—1000 miles.
(Winter 1054-55.)

Be sure and see Jex when you come. He has some good ideas on the aero-
dynamics of RC models. He wants you to write to him as a prod to send a
discussion on the RC problem and the endurance ideas he has worked up.
1 was talking to him on the phone this morning, consulting on the spiral dive.
First, some definitions:

SPIRAL is a two-dimensional plane curve such as those called Archi-
medes, logarithm, etc,, A HELIX is a curve cutting the elements of a cylinder
or cone at constant angles, A cylindrical helix is on any shaped cross-section
cylinder while a circular helix is on a right, circular cylinder,

CIRCULAR SN

Constant Angle -

_— Elements — —“\\Eh:z__‘{l/)‘

Pitch Pitch !

“" Varies Constant {7

/

I figured the “spiral” (should be “helical") dive started out as a conical
helix until the radius was that of a vertical bank after which it continued
on down as a circular helix. However, Henry has investigated it more thor-
oughly and believes the initial helix is a horn shaped cone with a logrithmic
curve until the ship reaches its stable spiral dive attitude.

Evidently a balance point is reached short of a vertical bank after which
it follows down a circular helical path. It is coming down so fast, though,
that it probably hits the ground before the steady state condition is reached.
The angle of bank is steep though and because the path is downward any
morenegative in the stab (up elevator) only aggravates the situation and
tightens the spiral and dive because the trimmed condition has been altered
to allow it to roll over more. That is why pilots call it the graveyard spiral—
on instruments all you see is the rate of climb going down and the airspeed
building up; hence a hand back on the stick. And its worse before he thinks
to look at the turn indicator (needle) to show he should stop turn FIRST!
So the opposite bank is needed.
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The thing that fools you though is that the ball indicator shows a por-
fectly coordinated turn (no sideslip) as indeed it is. However, opposite aile-
ron requires some rudder to eliminate yaw during the roll. In an RC model
only opposite rudder will do it which slips the ship into the turn so the di-
hedral can pick up the low wing, rolling it out., If the vertical tail area is
large compared to the dihedral (many RC ships look that way) the ship
never side skids enough when upset by a gust or control to allow the dihedral
to pick up the low wing—the vertical tail “weathervanes” the ship too much.

It is called “spiral divergence” and is built into piloted aircraft where it is
easy to correct. If you build in spiral stability with more dihedral it makes it
very uncomfortable to fly for the pilot. (Dutch Reoll) Spiral divergence he-
comes worse at high Cy,, right where the model glides, Under power at lower
C§ it is not as bad.

RC ships fly fast and in the spiral dive they are much faster so that ordi-
nary spring loaded power for the rudder may very well become insufficient
for control at the higher'q.(qg = '4 eV?). That would indicate to me that an
aerodynamical balanced rudder would be a necessity. That is not static bal
ance, which is just a weight balance about the hinge line, but would call for

Negative pressure L/
ahead of H.L. ____-H‘_"'_
FIN & RUDDER CONTROL "'IZ | Hinge Line

a hinge line set back from the L.E. of the rudder so that the L.E. (with
nicely rounded nose) will stick out into the airstream when deflected, and
cut down on the hinge moment necessary for deflection. Flutter must be
watched for! This system warrants experimenting, The rudder should be
statically balanced too, including the horn used for control (everything rigidly
attached to the hinge line axis). The horn might even be designed to act as
the static balance,

DEVELOPMENT OF SPIRAL DIVE

Considering the mechanics of entry into the spiral dive: A rudder deflec-
tion skids the model, the forward wing then picks up because of the dihedral
which in turn causes a turn due to the bank. Then, if the vertical tail is too
big, the model is prevented from slipping into the down wing or turn side,
and since it is in a turn with the outside (up) wing going faster (therefore
creating more lift) it tends to gradually roll over more, losing more lift, and
diving steeper and steeper. Then, as previously mentioned, an equilibrium is
probably reached before it gets to a vertical bank and it continues down.

To have prevented the initial downward motion would have taken up ele-
vator when the bank (and resulting loss of lift) occurred to make up for the
lost of C) . For smooth, realistic RC flying I think an elevator tab linked to
the rudder would be called for, although, then, how to get it down becomes
a problem unless it is used for turns in one direction only.
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SPIRAL DIVES IN A “CUB"

I had Henry up in the CUB one day and we tried a few spiral dives by
letting the controls go free, (trimmed out) and giving the rudder a kick, Tt
started on around all right and we did not even lose 100 feet on the first turn,
but then it tightened up a bit and got increasingly worse. And contrary to
my initial information, the ball was not in the:center but skidded a little to
the outside.

Back pressure on the stick only tightened the spiral and dive. It is quite
important to realize that the turn must be stopped first, and that means op-
posite aileron to roll out so a straight dive results which can be pulled out of.
In RC ships the only solution if there is no aileron control, is to have a rudder
that will work at the spiral dive speed, and so slip the model into the turn
which will pick up the low wing because of dihedral and roll it out. Aero-
dynamic balance on the rudder, either plain or of paddle variety seems to be
the realistic solution other than more brute power to the rudder control.

Considering what goes on in the actual spiral dive in more detail, the
reason it reaches some sort of equilibrium and continues down in a cylindrical
helix path makes for interesting speculation. Because the ship is not in a ver-
tical bank, there must still be some rolling moment due to yawing velocity
(outer wing going faster gives more lift and so wants to roll more.) What
keeps it from rolling over? The stab setting will pnlyallow a certain radius
of turn (or loop) after which any further tendency to tighten or reduce the
radius causes a power, to keep the radius constant, coming from the stab.
Then, too, it could be bordering on a high speed stall so that each time it tried
to roll too far, thus tightening the turn and increasing the Cy,, it would mush
through a high speed stall and so prevent excessive bank from occuring.

RELATIVE AIRFLOW DIAMETER OF A HELIX

Your specific question asking for an equation expressing “relative airflow
diameter of a helix" should also be dealt with. I suppose you could get an
equivalent physical diameter, half of which would be the instantaneous radius
of turn (not the radius of the helix). Your last sketch seemed to indicate
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that is what you desired. If so, the length of path travelled in one cycle or
turn, "R", would equal the hypotenuse of a right triangle whose sides were
pD and “P" where “D" is the helix diameter, and “P" is the helix pitch. Since
helix is a curve cutting all elements of a cylinder at equal angles, if you cut

the cylinder along an element and laid it out flat you would have a straight
line for the helix:
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Not too much of an increase but then the usual spiral dive probably has
pitch appreciably larger than helix diameter. T do not think the equivalent
radius expressed above is your circular airflow radius unless the lift vector
of the airplane goes through the previous flight path on the opposite side of
the helix.

Hope this will be of some help.

AERODYNAMICS FOR R/C MODELS

by Henry Jex Sherman Oaks, Calif.

1. “Scale"” effect is very important. A source of most trouble is effect of
Reynold number on the “boundary layer."

Laminar Separation

Transition Pf
Separation Pt.

HIGHER R.N.

Transition to turbulent boundary
layer prevents separation.
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2. Small models must have LOWER wing loading than large ones (14 A
about 23 of Rudderbug's)

3. Small models need proportionately LARGER stabilizing and control
surfaces. (!3A needs about 1.5 times area of large models such as Rudder-

bug.) n
[ | | C T ]

35%
25%

4 Airfoils for small models should NOT be too thick (89, Clark Y is
0.K.) For larger models, use blunt noses for gentle stalls.

5. Turbulence producers such as wires, sand, etc. help on small models.
6. Zaic's “Circular Airflow"” theory is useful.

7. For less violent reactions, use long tails of smaller area. Make (Tail

area) x (tail length) = Constant.
LT -
Za Ya
e
—Y = >—ﬂj(
T.L.x Za= Constant TL.x Ya= Constant

8. C.G. governs recovery (like weathervane pivot). Foreward C.G. (10,
to 309) is very safe. Stalling tendency should be reduced by auto-elevator
hooked tc rudder. Aft C.G. (309 to 607 ) is smoother but dives easily.

9 Avoid large deflections to prevent separations (rather increase size of
surface). Keep hinge gaps small (leakage promotes separation). Use long
narrow surfaces. To prevent jamming of actuator, use “aerodynamic or paddle

balances™ (keep gap small!).

NOT THIS]

== o
- M Paddies —

Large Gap — Rounded
No Balance‘/

USE THIS
Small Gap — —

/Fiush
S{!arp

; '
Aerodymic Balance
Nt guaranteed at low R.N. so maybe paddle balances should be used.
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NOTES ON WAKEFIELD ADJUSTMENT
by J. Horton Baltimore, Md.

GLIDE ADJUSTMENT

For longitudinal glide trim we have three variables: 1. Stabilizer incidence;
2. Wing incidence; 3. Center of gravity location with respect to mean wing
chord.

Several years of dead air testing with a stop watch proved that the center
of gravity should be located on the trailing edge of the mean wing chord.
As you move the center of gravity forward (holding stab incidence constant)
you must increase wing incidence. This will greatly decrease glide duration
as the wake drag goes up sharply, and this wing iincident will give you a
slow glide which will not penetrate in a wind. Moving the center of gravity
aft of the wing will result in a model with zero or little wing incidence and
high sink in a wind. (You must carry wing incidence to prevent nega-dive—
a dive with no recovery.

The stab setting is the key to good glide. Begin by setting the stab as
close to zero degrees as possible. In calm air the model should glide flat with
fair speed. If the model sinks in the glide it may be because of too much
positive or too much negative incidence. If you use excess positive you will
be forced to increase wing incidence to get a decent glide. Then the wing
and stab will both be dragging, causing a slow sinking glide. If you use too
much negative in the stab, the whole fuselage will be given an angle of attack
and the model will really sink. One good indication of too much negative
incidence is poor recovery from stalls caused by gusts, etc. Thus it is a good
idea to test your model in windy weather. If it does not recover immediately
from a stall, but oscillates several times you probably neced packing under
your stab leading edge—just use the minimum to get good recovery. Too
much positive incidence will sometimes give you a model which will not re-
cover from a dive at all, once it gets its nose down--the stab lifts strong
and as speed increases the lift increases.

The wing incidence will thus be determined by C.G. location and stab
setting. Once these two are set, carry just enough wing incidence for a clean
glide
E=)

DIRECTIONAL TRIM
For contest models it is necessary to carry a good circle in the glide. A
strong rudder turn makes for a more stable model. If upset it will return
quickly to its original circle without floundering around and in a stall it will
roll out in a turn. Your rudder tab should be high on the top rudder to keep
the turn flat,

The rolling moment due to the high tab will be opposite the turn. A rud-
der tab on a sub-rudder will roll the model into the turn and make it unstable.
On our rubber models we always use at least 309, rudder area below the
model. This sub-rudder is very effective when the model has its nose up.

A good turn setting is a flat turn with nose slightly high and a fair glide
speed.
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While on the subject of glide, we should discuss one of the poor inherent
design features of the rubber powered model. The long motor length gives the
model high angular inertia as compared with a gas model or a glider. For
those of us who are formula minded (formulas are bad as they are full of
immeasureable variables) we can represent the motor as a thin uniform
rod. Then:

Inertia -~ 1/12 ml* (m = mass, 1 length:

Or we can say inertia varies as the square of the length.
Further development will show the model develops high kinetic energy
when it is pitched by a gust and large corrective forces are necessary.

For this reason we use a tail boom on our models equal to 509, of rubber
length to increase dampening effect of the stabilizer (which goes up as the
square of distance from C.G.) For example with a 35 inches long motor our
model is 54 inches long.

Another little glide tip is to build your wing with a slightly drooped
trailing edge. We don't know how good this is but we do know a reflex trail-
ing edge is very bad.

For our folders we find a NACA 6409 wing section and Clark Y stab,
good enough for a three minute Wakefield. High lift sections such as RAF
32 are not necessary as we are gliding faster than the old free wheeler glides.

We have also found that Poly-di-hederal is superior to other types due
to the fact that when disturbed, the model will recover in a smooth rolling
motion with minimum loss of altitude. We believe this is due to the fact that
this type offers less resistance to roll than does single break or poly-hederal.

POWER ADJUSTMENT

Along about 1940 we were getting a 2:30 average out of our free-wheeling
stick models (200 sa. inch, 3 ounces of rubber). We tried folders and found
our glides very much improved. However our duration was still 2:30 average.
Also our models were more unstable with folders.

We added the tail boom to increase glide stability, but still our times were
too low. The only possible answer was that the free-wheeler was outclimbing
the folder.

The Wakefields after the war proved further that the free-wheeler was
outclimbing the folder.

The English started the theory of C.G. shift but we eliminated this theory
by placing a spring behind prop—it did not help.

We found the bug one day while gliding a stick model off a high tension
line pole. The model was trimmed out with a folder, then a freewheeler of
the same weight was substituted. The model dove into the ground at about
a 45" glide angle. The answer was simple. The free-wheeler had so much
drag it slowed the model up and the wing did not develop enough lift to glide.
The ship required about 2 more degrees wing incidence with the free-wheeler
for decent glide.

Now to tie this in with the poor climb of the folder, we must realize that
the rubber model is operating at an airspeed close to glide speed during the
latter 2/3 of the power run.
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Lets consider two models, one with free-wheeler and one with folder. The
free-wheeler will glide most efficiently at say 5 mph and the folder at say
10 mph

Now suppose we apply enough power to fly the models at 10 mph. The
free-wheceler, since it is moving at twice glide speed will be climbing, The
folder traveling at glide speed will be sinking at glide sink. (This is hypo-
thetical to illustrate the point, several variables have been neglected.)

Tao get practical, our folders during the last part of the prop run actually
sank at a speed greater than glide sink due to the fact that the prop was
dragging and it could not develop glide speed.

To date, 19955, there are four methods of rigging a folder and getting free
wheeler type climb.

I. The English method—locate the C.G. at 50%, of wing chord.
Thus increasing wing incidence and giving a slower glide.
Advantages—stable, good right power, right ghde performance
Disadvantages—dead air time is lower than 1009, C.G. model due to
higher wing wake drag in glide.

1I. California Solution—100%, C.G. location with right climb and left
olide,

Advantage—You can carrv a tight left glide without vower spins due to
the fact that vou are climbirg against rudder turn. The small ghde circle
will give you enough wing incidence for good climbs, You can adjust for
steep climb without stalls when the model slows down, the rudder effect
decreases and the right thrust turns model out of stalls, The glide is tops and
dead air time over three minutes.

Disadvantage—You must carry slight right wash-in on right wing to pre-
vent power spins. In the glide you are carrying warp with the turn. If the
model gets its nose down in glide it doesn’t pull out of spiral dive. We found
the wing must be carefully built with very little wash-in on right panel.

I1I. Use of gadgets—Incidence changer such as was on my model in 1951
Zaic Yearbook.

Advantage—Top performance with right power, right glide setting—good
stability.

Disadvantage—Gadget must be carefully built.

IV. Use of short burst prop run. This is the reason for the popularity of
single bladed folder.

Advantage—By keeping airspeed under power much higher than glide
speed you keep out of trouble You get up high in wind, etc.

Disadvantage—With a 30 second prop run youll need a 150 second glide
to do three minutes—that's a rough ratio.

The new rules have not been with us long enough to determine best
power set-up.

A 70 second prop run seems too sluggish in wind. A 30 second run seems
too short for consistent 3 minute performance. A good compromise is 50 sec-
onds. We use 14 strands, 3415 inches long, 'y inch Pierelli rubber with a
22 inches diameter—22 inches Pitch two blade folder. This type rubber seems
better than Dunlop or United States brands, but it nicks very quickly. There-
fore it must be broke in fast or it will develop nicks and broken strands. Also
we use a new motor for each contest.
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While on power adjustments we ran across one interesting thing. In calm
air, right thrust or down thrust seem to give same duration. However in a
wind the right thrust will pull the model out of a nose up into the wind
attitude whereas the down thrust won't. Therefore we are using no down-
thrust—all right thrust adjustment.

While discussing wind there is another wind effect worth noting. Theo-
retically a model is supposed to become a part of the air mass. That is it's
airspeed downwnd is supposed to be the same as upwind. However this doesn't
happen in a three minute flight, Proof of this is that our models always stall
heading into the wind. Thus it is apparent that the wind increases the air-
speed of the model when heading into the wind. Therefore you need a fairly
ticht power turn to get a decent climb in wind. With a large circle the model
flies downwind hardly climbing at all.

Under the new rules your model should do three minutes in dead late
evening air consistently. This is not out of line, we were doing 2:30 before
‘the war with free-wheelers, However, you have to get it up to get three
minutes. Last year we were doing 3 minutes on 18 turns per inch. (A good
safe figure.)

We include the following list of items we have accumulated during the
past years to get top performance.

1. Test your motor by making up several 1 ft lengths with the number
of strands you intend to use and blowing them up. This will give you the
maximum possible turns per inch.

2. Use a short fuse equal to motor run and open the model up to check
performance under full power in calm and wind.

3. Build a jig out of a plywood base and balsa horses to band your wing
and stab to, so that it won't warp between contests.

4. Key your wings and nose block. A wing shift will ruin your adjustments.
A nose block in upside down has proven f[atal.

5. Design your model so that your motor has no slack. The geared jobs
proved the extra power gotten by this trick. Also wind in slow to prevent
large knots.

Use a small band to hold in lower blade for glide. A blade in the wrong
position when folded will really upset your glide.

Glue in all adjustments.

Use two sets of adjustments on your model. Calm air and wind. Know
exactly what you need to change for wind. Use a short fuse to test your model
in wind—it might not fly at all.

Check your motor before the contest for nicks. This will prevent a broken
strand right when you want it least.

Do not change your adjustments during a contest unless absolutely neces-
sary. A downdrift will make your model look all out of adjustment while it
is set up perfect,

Check your prop for track and balance—also for the same pitch in each
blade after locating bearings.
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Another good tip is to be sure your top and sub rudders are at 0" attack
when cementing to the fuselage. To check: Put pin in the center of the nose.
Then pass a thread from this point around T.E. of the rudder and back to
the pin. By lining up the rudder’'s L.E. to be in center of two thread strands,
the rudder will be at 0. We have had some strong rolling moments under
full power caused by rudders out of line, even though the glide circle (low
speed) was beautiful,

We always carry washing against power turns to prevent spins. However,
use just a minimum amount Too much washin will cause this panel to stall
in the glide, and the model will fall off on this side (usually with the turn).
Then, after stalling, picks un speed and stalls again,

A good general tip on the shape of your model is to keep all curves as
shallow as possible. Too much attention has been paid to skin drag and not
enough to wake drag. A classic example of this is adding a bulge to fuselage
to keep surface area down, while still meeting cross section rules. By this
method it is true you reduce skin drag. But the wake drag goes way up. Air
will simply not follow a sharp curve. It will break away and cause high wake
drag.

Due credit must be given to the following model flyers for the role their
planes played in this article—Ray Dietz, freewheeler expert—Austin Hof-
meister, Wake Team '51—Ed Magam, short burst artist.

HI-POWER RUBBER SUPPLY
by Sherman W. Schultz Jr. St. Paul, Minn.

Real surgical tubing has power potency that has to be felt to be believed.
An excellent power supply for sling shots, and almost unbreakable motor
for “rubber” powered models. Since there are no “edges” to start a fatigue
tear, surgical rubber tubing can be wound to maximum with safety. Tt is a
power supply that may prove highly dependable. Be sure to use genuine item,
They have what they call red rubber. This is not the type. The type used by
the writer is sold as Davol Amber. Can be had: No. 2703 '4 x 3/64 wall, No.
2710 3/16 x 1,16 wall and No. 2706 5/16 x 1 10 wall

Now to pass on a few hints that will be helpful in applying this type of
power. The inside is easy to lube—just suck the lube up the tube and let it
drain out. Qutside is lubed the usual way. The big deal originally was to let
the air OUT of the tubing BEFORE the loops are tied into a motor. Tried
removing air by twisting the tubing with ends open, but this did not prove
practical. Finally solved the problem by puncturing tubing with a common
pin every 6 or 10 inches intervals, when UNWOUND. If you puncture a
bubble when it is wound, you get an explosion and a split in the tube. But
puncturing the limp rubber zcts as a valve to let out air when it becomes the
least bit compressed, with no tearing or splitting,
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THOUGHTS ON THE HELICOPTER
by Parnell Schoensky Kirkwood, Mo.

There must be quite a few creative modelers still with us, fo- intérest in
quality events such as R/C, Clipper Cargo, Wakefield and Navy Carrier con-
tinues t ogrow. There is evidence that some of these modelers are becoming
intrigued by the helicopter event, now that the Hiller Competition rules have
given it direction and new life. The lack of basic rotary wing know-how is
naturally a deterrent to many modelers, as is the scarcity of meets offering
the helicopter event. I would like to offer a few hints on the first count; the
contest opportunities will come when more of us get out of the easy kit habit
and do a bit more experimenting on our own.

What can you expect of a well-made helicopter, built to one of the current
designs? Right now, climb and duration are plenty good-—but stability and
control leave much to be desired. There is plenty of challenge here, and
that's what makes it so interesting, The creative modeler who isn't afraid of
work can make some genuine contributions to our knowledge of model
‘copter design.

Most of the gas-powered helicopters flown at the past three Nationals
have utilized the Clough feathering rotor system, and employ either 3 or 4
blades in the main rotor. These models will make beautiful vertical flights in
calm evening air, provided that their blades are freely pivoted and have iden-
tical hinge axes at the proper chord point, and further provided that rotor
inertia is sufficiently low to permit rotor RPM of 125 to 175 to be obtained
from low-torque glo engines. Try adding a pinch of clay for nose ballast; the
conventional feathering-rotor 'copter will ease forward—probably start to
circle, as propwash takes effect on the fuselage. The contest judges will never
see that gentle forward motion on a typical breezy contest day, so let us add
more clay. Up she goes . . . and forward . . . nose eases down-farther—too
much! Almost every such model will nosedive or spiral dive when ballasted
for.a useful degree of horizontal movement. Now you know how Langley
and Lilienthal, Wilbur and Orville used to feel. It's back to the shop for pliers
and pencil . . . there must be a way to make model helicopters with far better
longitudinal stability than the feathering rotor type.

Suppose the problem is simply to make a vertical flight, but the wind is
fresh and gusty. Should turbulent air tip an underpowered model, or one
with an overlarge fuselage and fin, you've had it. Either the model slips
rapidly, goes into a dive as though noseheavy, or inverts completely and falls
like a dead duck. What's the answer? Excess horsepower helps, as do high-
speed rotors with their greater gyroscopic stability effect. Get off to a good
start by keeping your mind on these painfully simple features: a) light
weight, b) ample power, ¢) smooth-functioning, carefully balanced rotating
and pivoting parts. Through neglect of such elementary requirements, half
of all helicopters built are glued to the ground—and half of those that do get
aloft are prone to wobble uncertainly and work themselves into a spiral dive.
If your model falls into the latter class, its time to do a little thinking and a
lot of experimenting. Consider the fuselage; it is working in a strong slip-
stream which may impinge on the top and sides in such manner as to de-
stabilize the model. Recheck mast alignment. Move the c.g. farther foreward,
then aft, so that you know for sure what its effects are. Follow with more
drastic steps; rip off your original fuselage and replace it with a cleaner
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Now, let us have a look at the answers. First of all, the angle of climb is
very steep. It is actually given by (90" minus the glide angle), so that aero-
plane will have an ideal flight path like this

Secondly, referdnce to Fig. 2 shows that the climbing speed is of the order
of 1 3 of the glidihe speed. In other words. the aeroplane should helicopter
up for max. duratlon. You can see this without being very mathematical in
that the aim is tg2®t the model to the greatest height from a given amount
of work out of motor, but you must spin the power out to a reasonable
time,

Now, no matfer what the flight path, the work done to get the weight of
the model up tof a certain height must be the same, so the residue of work,
which s that required to gvercome the model drag, must be a minimum. If the
motor run is mgde very long as is the case with the long fuselage model, the
climb will be shallow, the speed fairly high, (somewhere near glide speed)
and the work glone against the drag is high for two reasons. One that the
speed is highef than the ideal case, and the other is that the work done to
overcome the drag equals D V.t, so that the longer motor run, the more work
is required to pull the model along. At the other extreme is the very short
motor run fast climb, which will not get very much higher, if it does get
higher at all, and has taken a very much shorter time to do it.

So, to summarize, we want a fairly fine pitch prop to keep the climbing
speed low, a motor run about '4 to '3 of the total time to get a steep climb,
and the rubber weight twice the structure weight.

Everything we have said about Cpand L/ D for gliders applies equally to
rubber models. I am including some specimen cales of typical models in the
sums section. The most important thing to note is that all these sums are
completely general. I do not suggest that you can calculate the actual flight
time by these methods, because it is obviously difficult to estimate Cp and
L/D accurately, but you can at least see which way to go to get maximum
performance, and see the relative importance of the various parameters.
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TRAJECTORY STABILITY

There are now two types of stability in general. One is that associated
with the layout of the aircraft and involves forces and moments. It can be
broken down into longitudinal and lateral stability, and I shall define it as
internal stability, as it is dependent primarily on the position of various parts
of the aircraft relative to C.G. The other stability concerns the position with
the various forces acting on it, considered as a point in space. This is trajec-
tory, or what we may call external stability. It will be noted that the moments
of the forces about the C.G. does not affect this stability, only the actual
forces and the direction in which they act.

The first point is that the aircraft is always neutrally stable in a horizontal
plane, In other words, in still air, the aircraft will follow a similar path in this
plane whether you start it off facing north, south, east or west.

The same cannot be said of its path in the vertical plane, because the di-
rection of the weight force varies with the angle of the flight path. We shall
define, for present convenience, thrust to be along the flight path. Drag, of
course, defined in the opposite direction to the thrust and the lift is perpen-

dicular to these two. Then, if @ is climb angle:

Th =D+ Wsin @~
Th D =Th-Wsin@
L = W cos@
Wcos& _ _ cos&r
Wsingr & -sing

L .
D Th-

}_';'-_ ( —smej —sin@ + cos2g
R L

%’- sin@+1 For
- =0 neutral
Th _ gin 3)2 stability
W
. Th / For neutral :
That is W - sine stabili ty L. ______JCOS@' =C0S@'Sing 14 g
D —— -sing cos2er

sin®

First of all, consider the model climbing at a small angle. Then imagine it
displaced so that & is increased. Note that this does not involve changing
L and D as for internal stability, as we imagine moving the whole block of
air in which the model is flying. Then the only effect is to swing the weight
backward through a small angle, (now shown dotted). The principle effect is
to increase the component of force in the drag direction, without altering the
force in the lift direction (as W is moving almost perpendicular to the lift).
This tends to slow the model down, so its nose drops and it returns to its
original attitude. This condition is therefore stable.
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Now, let us have a look at the answers. First of all, the angle of climb is
very steep. It is actually giver by (90' minus the glide angle), so that aero-
plane will have an ideal flight path like this
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Secondly, refergnce to Fig. 2 shows that the climbing speed is of the order
of 1 3 of the ylidihs speed. In other words. the aeroplane should helicopter
up for max. duraglon. You can see this without being very mathematical in
that the aim is tg)Z®t the model to the greatest height from a given amount
of work out of motor, but you must spin the power out to a reasonable

time.

Now, no matfer what the {light path, the work done to get the weight of
the model up tofa certain heizht must be the same, so the residue of work,
which s that required to gvercome the model drag, must be a minimum. If the
motor run is mdde very long as is the case with the long fuselage model, the
climb will be shallow, the speed fairly high, (somewhere near glide speed)
and the work glone against the drag is high for two reasons. One that the
speed is highef than the ideal case, and the other is that the work done to
overcome the drag equals D V.t, so that the longer motor run, the more work
is required to pull the model along. At the other extreme is the very short
motor run fast climb, which will not get very much higher, if it does get
higher at all, and has taken a very much shorter time to do it.
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So, to summarize, we want a fairly fine pitch prop to keep the climbing
speed low, a motor run about '4 to '3 of the total time to get a stecp climb,
and the rubber weight twice the structure weight,

Everything we have said about Cpand L/D for gliders applies equally to
rubber models. I am including some specimen calcs of typical models in the
sums section. The most important thing to note is that all these sums are
completely general. I do not suggest that you can calculate the actual flight
time by these methods, because it is obviously difficult to estimate Cy and
L /D accurately, but you can at least see which way to go to get maximum
performance, and sece the relative importance of the various parameters.
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TRAJECTORY STABILITY

There are now two types of stability in general. One is that associated
with the lavout of the aircraft and involves forces and moments, It can be
broken down into longitudinal and lateral stability, and 1 shall define it as
internal stability, as it is dependent primarily on the position of various parts
of the aircraft relative to C.G. The other stability concerns the position with
the various forces acting on it, considered as a point in space. This is trajec-
tory, or what we may call external stability. It will be noted that the moments
of the forces about the C.G. does not affect this stability, only the actual
forces and the direction in which they act.

The first point is that the aircraft is always neutrally stable in a horizontal
plane, In other words, in still air, the aircraft will follow a similar path in this
plane whether you start it off facing north, south, east or west.

The same cannot be said of its path in the vertical plane, because the di
rection of the weight force varies with the angle of the flight path. We shall
define, for present convenience, thrust to be along the flight path. Drag, of
course, defined in the opposite direction to the thrust and the lift is perpen-
dicular to these two. Then, if @ is climb angle:

Th =D+ Wsin @
Th D =Th-Wsing@
L = W cosg
Wcos& _ _ cos&
Th-Wsin& ~ I _singy

L
D

Vol
d DL_G;’—sinQ) —sin@ + cos2gr

de i (Twh' _sfng)z

Ih sin@+1 For

y = _2-_-_0 neutral
T _ . stability
(-Z' .sm.B’)
That is :Vl: %9' :?;;ﬁf;:a‘ L __cos@ _cos@sing 4qn o
D L _sing cosie

sing

First of all, consider the model climbing at a small angle. Then imagine it
displaced so that & is increased. Note that this does not involve changing
L and D as for internal stability, as we imagine moving the whole block of
air in which the model is flying. Then the only effect is to swing the weight
backward through a small angle, (now shown dotted). The principle effect is
to increase the component of force in the drag direction, without altering the
force in the lift direction (as W is moving almost perpendicular to the lift).
This tends to slow the model down, so its nose drops and it returns to its
original attitude. This condition is therefore stable.
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The other case is a climb at a very steep angle. Here only a slight increase
in & swings W back to dotted position, but now the force in the lift direction
is noticeably increased without making much difference to the drag. More
effective lift pulls the aeroplane over on its back, and so the condition 1s un
stable. In other words, as proved mathematically, there is a condition for
neutral stability.

L

Now (reference to your own classical experiment) if the thrust/weight
ratio is larger than 1 it is not possible to climb at any angle up to 90", and in
fact for a thrust/weight ratio of 2, it is only possible to sclimb in a traight
line at an angle of up to 30'. The only solution to the higher angle straight
climb is to reduce the thrust/weight ratio, which can effectively be done by
putting downthrust on. This puts a component of thrust in the weight direc-
tion and so reduces the effective Th/W. This was in fact the solution which
you yourself adopted in your experiment. Note that downthrust can be used
than for both internal and external stability changes.

It can be proved quite simply that in the general case, where the aeroplane

is tuning and looping that the general formula for neutral stability is:
2
TP singr = cosy + Y_Co5€
w R.g

For positive stability the left hand side
S!IOLIId be smaller than the right hand
side. You can see that for a given

climb angle, the stability increases as
the velocity increases, and also as the )
looping radius decreases. A
R = Looping Radius
V = Velocity (Ft. Sec.) ¥ — Angle of Bank (r gra. accel. (32 ft./Sec.)
Comparing this with Th/W sin@ — 1 for straight flicht, we see
that an angle .of bank of  reduces the possible Th/W ratio for an angle of
climb © in the ratio cos Y :1, so is undesirable. On tzhe other hand for no
bank, the formula becomes Ih_ siid = |4 V* cosQ
w R
Then the radius of the loop is decreased, so the possibleql'h_."w ratio for a
given angle of climb is increased. In other words, if a model is trimmed at
too high a climb angle for its thrust/weight ratio, it will go into a loop which
tightens until it reaches a steady state when it is once more in a stable con
dition. Hence the spiralling pylon climb. No power on earth will make that
climb high and draight if it has a large power/weight ratio, Remember that
the spiral is only a stable loop with a lump of roll thrown in to keep it going
up.
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ALAN C. BROWN (England) October 19, 1053

To revert to more general topics, 1 have finalised on the auto-rudder sys-
tem, which now looks like this:

This method works very well. With

overhead launches, the weight of the Rubber band
line pulls it off as soon as the ring .
comes off the tow-hook, and 1 have 1UDbing on
had no jamming troubles. I used it on Fin & Rudder
the glider which you published in the
last couple of months to win the West-
ern Area glider eliminations for the [oose thread to
Area Central Championship, towline ring

Trigger \
Pin .b

1 would like to make a small comment on Pecte Buskell's aerofoil tests, T
see that he got very poor results from Benedek sections, which are designed
to give a high C Cp ratio at high lift values. If you operate with this type
of aerofoil at a lower C], i.e. a lower incidence, than that for which it is de-
signed, then the drag will be greater for that given lift than a section of less
camber like NACA 6409 or Pete's “Slick Stick” section. Hence its efficiency
will be lower.

The reason why Pete's Benedek sections were, I think, at a low operating
Cp, was because he used a tailplane probably of Clark Y type section for all

his tests. Now, let us suppose a few typical operating incidences, just for com-
parison: Clark ¥ at 6" — NACA 6409 at 9° — Benedek at 13",

Note that, for a given Aspect Ratio, all these sections have approximately
the same lift curve slope which looks like this:

We now trim our NACA 6409

Benedek model which may fly like this:
a reasonable set-up for stabilit

NACA 6409 # 3

LIFT

Clark Y 9o 6T —
Now we put our Benedek on
13° ——
INCIDENCE = —

The wing is operating efficiently, but the tailplane has either to operate at 6",
which involves a very inefficient C.G. position (7° angular difference!) or
alternately we increase the tailplane incidence, and now find that it is operat-
ing at a reduced local Kt curve slope, point A on curve. Or it may even be
stalled completely.

The tailplane efficiency depends on the lift curve slope, and so the stability
suffers when trimmed at this incidence. Our next alternative is to trim it at
reduced incidence, when we shall give the Benedek wing 9° or 11 incidence;
in other words, another Benedek type section, although probably one of smal-
ler camber than the wing. I am quite convinced that this set-up is an improve
ment on any of the conventional types that Pete Buskell has used. — Not
for power models, of course, but that's another story.



TURBULENT FLOW AIRFOILS %

by C. M. Christie Scotland

The first work done with turbulent flow wing sections was a comparison
of CIa.rk Y with the reversed section, the rangehof 30,000 to 80,000 RN. By
visualisation tests, it was found that an eddy is formed at the nose of Clark Y
reversed, the eddy creating turbulence on meeting the section. Later, this was
found to be as Schmitz had predicted.

Lamilar Flow on Top
Lamilar Flow
— Top & Bottom

e BN
w_ﬁ:‘“-—--ﬁs‘_‘ﬂ
Eddy <

Turbulent ﬁ
——— e 5°
Lomilar bom

A crescent aerofoil, of same thickness as Clark Y, was next tried, and
balance tests were interesting in that the lift showed a definite “surge” be-
fore the tall. The last section tested, had, again, the same thickness as Clark
Y, and at the same position, 309, but the nose was dropped and pointed, the
nose angle being 45". Here an even more curious curves, with two stalls, one
at 7", the other at 13",

Now, it seems at present that the “nose vortes theory seems to be the
key to the understanding of turbulent flow wing sections. The crescent aero-
foil has a sudden increase in lift due to the eddy changing sign and making
the top surface turbulent instead of laminar.n This has two effects. 1—The
flow adheres better because it is turbulent. 2—The favorable direction of the
eddy increases the circulation and hence the lift of the aerofoil.

The double stall of the 309 aerofoil can be explained in the same way.
The flow at 7' is leaving the back of the foil to such an extent that a stall
develops; yet increases the wing incidence, and the flow becomes turbulent,
clings to the back of the wing, and lift increases.

At present, these results are just being studied and it is a bit too early to
give any definite conclusions, apart from the obvious one that for a flat-bot-
tomed foil it is advantageous to have the maximum camber about half-way

back, rather than in a forward position,

"AEROFOQILS FOR MODEL AIRCRAFT"
Excerpts from a Thesis by C. M. Christie

Originally, it had been hoped to use the results of tests directly in the
design of models, and so a similar form of construction was used for the wings.
However, unknown turbulence of the tunnel, the unsatisfactory balance ?e
sults, and Low Aspect Ratio (even with end plates) for test wings, all caused
the idea to be abandoned. "

The results, therefore, as shown on the charts, should be taken more for
comparison value than for actual performance calculations of a new model.
For example; the drag values include the drag of the balance arms and end
plates. Of course, approximate plus or minus values can sometimes be more .
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helpful than none at all. And the drag of the balance arm and end plates
'may be considered as the drag of the model parts other than the wing, if you
like. The main purpose of the tests to investigate the effects of RN, however,
proved of value.

CHART 1I: Clark Y tested at RN of 47,000 (20 ft./sec.) and RN 78,000
(33 ft. /sec.)

CHART 2: The effect of RN on Cl and Cd. Note how value of Cl increases
without appreciable increase of Cd when RN changes from 35,000 to 45,000.
This is caused by the change of airflow about the aerofoil from “laminar” to
“turbulent.” As you can see, it is desirable to have the aerofoil operate at the
higher RN to gain extra lift without drag penalty. As luck would have it
models tend to operate at the lower end of the “critical” point of the airflow
change due to increase of RN values.

CHARTS 3, 4, 5, 6 and 7: How to cause “turbulent” type of airflow with-
out necessarily going to high RN is a problem many have tried to solve. Some
do so by use of turbulent type of airfoils, characterized by pointed leading
edges. Others use wire or string in front of the aerofoil to cause turbulent
airflow before it reaches the aerofoil itself. The result of “turbulators™ are
shown in the charts mentioned.

CHARTS 7 and 8: Show results of testing three “different” type of aero-
foils to demonstrate the properties of the pointed leading edges. One is a simi-
lar to Clark Y from 309 back to Tr. Edge, and thinned slightly towards the
Leading Edge. The second is regular Clark Y but with Trailing Edge as
Leading Edge. And the third is crescent or an arc. As you can see, the sharp
edges do not have a “critical” change in the Cl and Cd values with Rn
changes. So that it can be taken for granted that such sharp leading edges
produce turbulent flow at relatively low RN, and do not go through transition
from laminar to turbulent airflow as many other aerofoils do.

MORE INTERESTING POINTS: The thesis consisted of about 130
pages. It made very interesting reading on Mr. Christie’s appreciation of
model aerodynamics. — The 309} aerofoil was tested with a blunt trailing
edge; rectangular instead of taper. At low angles of attack, its Cl values were
lower and Cd values higher than standard 309, aerofoil. However, it had
similar values at about 6 degrees. Seems to indicate that at low angles small
variations cause differences. — Mr. Christie also made a run in a smoke tun-
nel for visual inspection of laminar and tubulent flow. — Of special interest
was the study of the boundary layer by using kerosene coated test wings.
By observing dry, almost dry and wet spots after a test run, an approximate
airflow condition could be plotted over the wing.
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WHIRLING ARM AIRFOIL TESTING
by S. Suzuki Japan

In order to test the performance of the model wings, I designed the Whirl-
ing Arm test stand and tested about 90 different sections during the period
from 1948 to 1952.

The wings used for the tests were similar to those used on models with
ribs spaced about 409, of Chord. Double covered with thin Japanese tissue
and water sprayed. Some of the wings were covered with 4 mm. card board
or wood veneer to compare with tissue covered type. Very little difference was
found between them.

The airfoils designed by me were tested on three sets of wings and the
mean value taken. Wing sections for practical model work, such as Clark Y,
NACA 6409, 6412, were thoroughly tested by making 7 wings for each type.
The best aerodynamic performance of the lot was taken. This means that the
performance of the model airfoils is very changeable according to their con-
struction.

These tests proved that the most important conditions for improvement of
duration capacity are as follows: 1st, The Airfoil Section, 2nd; Aspect Ratio
3rd; Reynolds Number.

For one test a very long time (15 hours) is required, and we must calcu-
late the air density by always reading temp. and air density. I would like to
advise those who plan to use whirling arm test stand to study the method
used in windtunnel test, otherwise they cannot give credence to the value of
the Whirl. tests.

By making the whirling arm tests, I could understand the aerodynamics
phenomena. For instance, that the dynamic Lift and Drag are as follows:

L&Deo< P V2S (1)

I. = Dynamic Lift D = Drag p = Air Density . V = Velocity
S — Wing Area. As dynamic pressure P is 14 pV, therefore:

if L&D p V2SS (2)

and the proportional constants are Cf.and Cp, L and D of formula (1) will

become as follows: | 2
L=CLz P VS (3) D=CpzP V*S (4
Cp. is called lift coefficient and Cp is called drag coef. I understand that

formulas (3) and (4) are same as those for full size aircraft

Wings for a duration race must have a considerable large lift coef. and
ratio of dynamic lift to drag (L/D). In the diagram the max. ratio of L/D
is plotted for each section. The equation to satisfy the measurement of these

ratios becomes as follows: L ‘+m ) (
YA (5
105

—=mMax = (7 9450
D

Rn — Reynolds Number (4 to 12 x 10%) A= Aspect Ratio (5 to 16)

t = Wing Thickness max % Chord (0 to 15%, Chord)

m — Mean Camber max 9 Chord (2 to 89, Chord)

This formula can be applied to wings of the present model airplanes.
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I found many things that surprised me in these tests. But above all, T am
surprised by the large min. drag coef. Accordingly, the max. ratio of L./D is
extremely small, and the angle of attack that gives the max. ratio of L/D
is extremely large, on verge of stall. As it is considered that increase of the
min. drag coef. will bring falling off of the Laminar Boundary Layer, a suit-
able equipment for turbulent flow must be designed. It is considered that the
laminar boundary layer under low RN will soon return to the former laminar
flow, even if disturbed a little, and not be changed to turbulent flow so rapidly.

In Report No. 1 I made public two kinds of wing which were covered
with rumpled paper and which showed the best performance in my tests of
the turbulent flow equipment. By rumpled paper cover I mean that the wing
was first normally finished with regular covering, and then covered again
with finely rumpled and crinkled paper which was cemented to the leading
and trailing edges only, with sufficient stretching to obtain airfoil shape.
These wings were not good looking, but have the best performance.

The wire turbulator will injure the performance if its size and location
are not correct.

Another interesting test is that of the sink and source wing. Most wings
are hollow, therefore, if many small holes are bored on the surface of the
wing, the sink is high at the leading edge and low at the trailing edge, and
natural sink and source take place. Then the increase of the pressure becomes
slow, and as a result, the laminar flow is maintained for longer time, and the
min. drag decreases. The reason is that the vortical flow behind the wing
becomes smaller and the drag decreases because of the removal of the point
of falling off of laminar flow in the rear, but frictional drag does not decrease.

This kind of wing makes a very big hiss of sink and source during flight,
and is stirring, but as the increase in ratio of dynamic lift to angle of attack
(% M)decreaser,, it is not suitable for duration,

It is understood that the aerodynamic center of the aerofoil section is at
the place of 23% to 27% of the chord. The shifting of the center of air pres-
sure is not as large as on full size aircraft. This means that the model wing
construction is easier,

It is advisable to use airfoils for duration models that have “high” mean
camber, about 4-5%, and make the thickness of the wing as thin as paper.

LAMINAR FLOW

The laminar boundary layer is easy to fall off from the surface, but the
turbulent boundary layer is not easy to fall off the surface because exchange
of energies take place within the layer.

Therefore, if laminar flow is changed purposely to turbulent flow, the
frictional drag increased a little, but the total drag is decreased. The reason
why the drag of the model wing is extremely large, is that the greater part
of the drag is occupied by the drag produced by the vortical flow caused by
the falling off the laminar boundary layer.

They who do not understand these facts are easy to give thoughtless cre-
dence to the test value of low velocity tunnel,

The natural wind and the wind in wind tunnel are quite different. The
difference is whether or not there is turbulence in the wind. The wind with
turbulence has greater energy than the natural wind. Therefore, it is not easy
to leave the wing surface, and accordingly shows a smaller drag value.
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The influence of the turbulence under low Reynolds N_umbcr cannot ?.:e
improved at all, because the shape of the air stream passing by a material
object is entirely changed by existance or non-existance of the turbulence.

C:_m\

No turbulent flow can be produced by fitting a wing spar on the surface
of the wing ribs and covered with thin paper. The spar disturbs this smooth
curve on the wing surface, decreases the ratio of LD, owing to increase of
drag of the spar together with a great decrease of dynamic lift. The design
of such mainplane structure must be changed immediately, I have tested with
NACA 6412 as shown on the diagram.

THE TEST WITH LATTICED TURBULATOR

The diagram shows the latticed turbulator equipment. It 1s a simple equip-
ment consisting of a frame like a picture iframe, on which iron wires of ap-
propriate thickness has been tightened vertically. The thickness of the wire
was selected through test, so as to match RN of the wing.

The result of the test showed, as expected, decrease of drag, increase of
dynamic lift, and increase of Zerc angle ol lift. But it showed decrease of
dcl-é(-x" as shown in the following diagram. A

As the angle of lift zero of the wing section is extremely small in my test,

there are opinions in Japan that the test might have been made erroneously
but I do not think so.

As already stated, the model wing is stalling even at small angle of attack,
owing to falling off of laminar flow, so I call the model wing “stalling wing."”

Genera.l]y.daé“' of model wings is larger than the value of wind tun-
nel test. It means that dvnamic lift decreases greatly owing to decrease of
the angle of attack, and the angle of zero lift devreases inevitably, The de-
crease of the angle of zero lift means decrease of removal of the center of air
pressure, which was proved by my test. I ask you to understand this as my

personal opinion. b= 12" & 24" - et ;““_/”
q R= 5ft & 10 ft.

R

In testing, Lattice
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of airfoil G
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a8 WAKEFIELD PROPS

JOE BILGRI SAN JOSE, CALIFE

I don't know why you want a little background music on Wakefield
props, but it all started several years ago flying indoor models and traveling
around the U. 8. to various Nationals; sometimes flying in a high ceiling,
and sometimes in a low ceiling. Well, one year after I had developed a fairly
good prop-power combination for a high ceiling cabin, and with the next
large contest to be held in a low ceiling, I decided to leave the pitch the
same and increase the diameter, figuring the larger prop would hold down
when using the same power. But the effect was just the opposite for the mcdel
climbed faster and higher.

It wasn't until the days of the early morning Wakefield flying that I
thought to try the indoor style props outdoors. By indoor prop style I mean
an X type blank with the front cut back to absorb some of the excess power
of a tightly wound motor. While my first props were of too high a pitch
they were a great improvement over what I had been using. From that point
I started trying lower pitches and larger diameters up to about 26-inches
bu soon decided that there was limit for practical purposes and dropped
back to props that ranged from 22 to 24-inches with about a 1 = PD ratio;
with the best all around prop being a 22-22 carved from a 1-lg by 3l4 by
11-inch block cut diagonally and joined in the center to form a 22-inch prop
block.

How or why my name became connected with these props I don't know,
for in my magazine articles on the Duster & Drifter no details other than
being carved from an X type block were given. But at the 1952 Wakefield
Finals in Sweden many were curious about the props I was using, and they
were examined rather carefully by many after the contest was over. At the
1953 Wakefield Finals held at Cranfield, England which was won by Joe
Foster, he noticed several models props similar to his. While I'm not sure
whether he or someone else put the “Bilgri” tag on the props but anyway
when 3-views of the winners appeared in one of the magazines two of the
top three places were noticed as having “Bilgri” type props, which was quite
a surprise to me since I had never written anything about the props. One of
the articles on Gustav Saaman's 1955 winner also had this notation about
his prop, and one of the things that he said when I was talking to him at
the Finals in Germany was that he felt that this type of prop was the only
major improvement in Wakefield models in a long time.

While many who have tried this type of prop have commented that it
added from 30 to 40 seconds to their models average I often wonder whether
the reason so many like the X style is because of its performance or the
fact that they can carve a 24-inch prop from a 12-inch block.

I5x 33 x\l Block
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——
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EFFECT OF SPAN-WISE SHIFT OF C.G.
by G. R. Nolan Fairborn, Ohio

1 just cannot quite accept Test No. 11 (1951-52 Year Book) as a good
test, although the information on Pages 22 and 23 seems proper. I believe
that the energy in a glider can be said to be effective at the C.G., and that
the thrust which is causing it to move is actng at the C.G. [ also beleve that
for a model to be directionally stable there must be limits on the degree of
yaw (skid). If there are no limits the model will fly sideways in the direction
the upsetting yawing force started it.

To me the reaction of the glider in test No. 11 looks like the series of
drawings I am enclosing. I am trying to show that Test No. 11 results could
be achieved by the horizontal effect of the displaced C.G. as well as by the
vertical effect. Toraue, of course, has no thrust effect in a horizontal plane
when considered by itself. — It will be interesting to see how you handle
the tilted tail business. T used the tilted stab for a couple of seasons, and find
it a godsend. Eliminates a lot of sour thrust adjustments necessary to get a
proper gliding circle. T have noticed that further forward the ship balances,
less the tilt works. Figure the gliding up load on the stab is less with forward
C.G. At increased speed the effect is similar to forward C.G., but not really
too noticeable in practice.
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On the prop wash effect on pylon-deep belly, fin, etc ; the easiest way for
me to show what I have in mind is to send you my little test rig—R.O.G.
stick with gas model prop. If you have a half hour to kill sometime you might
enjoy sticking the fins in different positions and observing the results your-
self. Walter Good shows in one of your books how he makes use of the idea
to obtain proper power-on characteristic.

The main reason that I settled on the propwash idea is that I ran a series
of tests on my contest models wherein the fin was moved back and forth
while maintaining the same area moment (Area x dist. from C.G.) The right
turn was less with the big fin forward than it was with the little fin far back.
The only explanation I could dream up was that the larger fin, although it's
moment arm was shorter, was able to make more efficient use of the prop
wash. I have a notion that prop wash does not diminish in a strictly linear
manner as distance from the prop increases.

January 20, 1955

Attended the Annual Indoor Meet, Jan. 3rd, in Cleveland. It was windy
again—real windy! Did better this year. Won paper covered and got fourth
in mike and glider. Obarski won mike. I threw 53 sec. in glider. Proudest
achievement in many a year. I used a 7; size Foster glider from the 1953
Y. B. A GOOD GLIDER DESIGN—if kept light and thrown “West Coast
Style.”

Your Y. B. plans are really handy when a person needs to get “good” in
a hurry. That little glider by Gordon Cain (in M.G.D.) is really a jewel
fantastic glide. Five sec. better than anything I could come up with.

I built Foster's Wakefield (1953 Y.B. & Jan. 1953 M.A.N.) last year pri-
marily because I felt I had fallen behind current Wakefield practice and
needed a proven ship in a hurry. Turned out to be the best Wakefield ever.
Got me all the way up to the fourth round of the Semi-Finals where my rubber
pooped out. This year I will fly a slightly modified version of the same ship.

Have not decided what to build for FAT. One thing T am sure, a big dead
air “barn” does not work too well here in the Midwest. I climbed as high as
anybody last year, but the rough windy weather brought the ship down in
two minutes or so. The ship would do better than three minutes at night
without effort.

I never had much luck with the “modern” style gas models anyway. They
run high without fuss, but they just cannot stand the turbulance I guess.
Many times I ran one up a mile—hopped into the car—stepped down the
road a guarter of a mile,—just in time to see the ship landing. And if you do
hit a thermal way up on the top of the climb, the model goes out of sight too
quickly and is almost impossible to D/T down.

Now, Taibi has hit on a good thing with his “SPACER.” They are really
different from the “Hogan"” type. Inasmuch as they carry enough angular
difference to enable them to ride rough air without too much loss of height.
Sort of a compromise between the “new"” and the “old" style.

Incidentally, Taibi and Mahieu adjust in the manner described in my
“Adjusting for Climb" bit in the 53 Book. Taibi has been doing it since the
40's or before, and the Zekes were supposed to be adjusted that way—though
most are not.
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I've been running a hit or miss program at the club, aimed at teaching
the kids how to build indoor models, and it has heen a revelation indeed.
Boys that do the stunt pattern are utterly helpless when it comes to adjusting
a Baby R.O.G of a H.L. glider. Most of them did not realize that you could
adjust a model. They figured that it would either fly or not. And wood—.
They would use anything, and harder so much better. Some models could not
be heavier if made of maple. No one seems to dare to believe that he could
carve a prop, and sometimes I am not sure if they ever will.

This brings us back toc the Year Books. They filled a need for model
builders for almost a generation. In the thirties when you were an eager
young lad you put out the best that you could dig up each year, and the early
vear hooks provided a solid foundation in model building know-how. Most of
the grad model builders of today, and years past, owe a lot to you for provid-
ing them with the fundamentals.

Since the war your books have catered to the experts, for the most part
men thirty or more. And now you propose to put out a yearbook for radio
only. They will probably go about as before. Radio it seems, marks the end
of the road for the old-timers. What do vou do then?

Frank, there are about a zillion kids between 0 and 15 years old, tearing
around who really NEED help. They really want to be good, and do not
know how or where to start. Somebody either collars them and shows them
how, or they blunder through their teens building what they do and then
quit.—

Tell them about wood and weight and adjustment. Give them a few good
and reliable designs. Show them how to carve props and bend wire and slice
wood ; how to handle rubber~and throw gliders, and all the rest. Above all
else, avoid giving them the “bum steer.” Do this and I'll bet my shirt you
will sell books like you have never sold before!

May 24, 1955

Sorry I did not write sooner, but I have been busy getting ready for the
Eliminations at Columbus..—Flew them off yesterday. Won first in gas and
second in Wakefield. Flew my old Wakefield (Foster Design) because my
new one was not finished. The bus is getting a little limp but it is still re-

liable.

My FAI job seems about perfect. Aerodynamically it is virtually the same
as last year's design. Shorter nose, greater concentratioh of weight at the
C.G., higher pylon, more dihedral in center and less in the tips—were the
significant changes. Structurally it is 1009 new. Much neater, lighter, stiffer,
cleaner ete. Mechanically I tried to make it reliable with no gimmicks. Every-
thing 1009, sure fire if possible,

All this paid off as the ship could not have been better. Perfect R.O.G.,
groove climb, fine rollout and nice rational glide. However, like most low
angular difference jobs, it is not at its best in rough air, but I don't know
what to do about it at this stage of the game. If they are stable you cannot
get them up, and if you can get them up they have a slow recovery rate. So,
until T investigate Taibi's set-up further I will just have to settle for the best
I know now.
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GLIDERS AND POWER FLIGHT CONTROL
by Hank Cole Palo Alto, Calif.
NORDICS

Made the mistake of shipping my NORDICS back via the Panama Canal.
Only advantage to this is that I will be forced to build new stuff since only
one of the NORDICS arrived in flying condition. T have a lot to learn about
waterproofing, I did salvage one NORDIC and took it out the other day to
try my hand at some of the towing tricks which Max Hackling showed me.

I feel that the main lack of American Nordic Team was our inability to
handle our gliders on the tow and to maneuver them into thermals. I can see
that this is an art and something which requires continuous practice. Man-
euvering the model from the launching site, or holding it on the tow to find
the thermal was virtually unheard of in our contests, In fact in our elimination
contests, we were held to launching our models within three minutes after
obtaining a timer!

It is little wonder that we did not bring home the bacon with that kind
of experience. If we can field a team which has had experience in thermal
hunting with NORDICS 1 think we can give them a run for their money
next year. I for one am going to put a lot of time on the line and hope that
I am lucky enough to make the team next year.

1 built three NORDICS this last year of widely varying design. This
was necessary because T had no previous experience with towlines. However,
my {irst glider turned out very well. It would average 2m 15 sec. in morning
air. The long nose was necessary to balance the model since I made it on the
heavy side. This long nose gave the glider some rather peculiar flight char-
acteristics. It would tend to wander until running into a thermal, then it
would tighten up to the verge of spinning Also, it proved to be very stalle
in the 30 m.p.h. wind in which our semi-final contest was held for the U. S.
Team. I expected calm weather in Germany so T set to work on a high aspect
ratio job. Unfortunately, this model was barely finished in time to make
the trip. When I left for Germany, it had only 5 flighs.

This model is definitely in the 3-minute average class. Only flew two
flights in Germany (2m ls. and 2m 5s.) On the latter flight, the wind was
coming up and I felt that it was getting too windy for the high AR glider, so
1 switched to my other job, This proved my undoing because the other glider
for some reason was badly out of trim. I suspect that it was not sufficiently
water proofed because it had been alright in test flights before it rained.

Live and learn. There is a noticeable increase in nerformance with the
high Aspect Ratio, but they are too easily upset in wind. Hence, you need
two types for wind or calm. Of course, if you can tow into a thermal every
time, you need only one type, Lindner's,

POWER FLIGHT CONTROL

Noted your interest in the elevator control I have been using on my gas
Jobs. It started back in 1950 when I built a B job which had bad half-looping
tendencies. Downthrust did not solve it so I installed the elevator which was
down for climb, and up for glide. This gave plus-plus set-up for climb, and a
tow-line glider set-up for glide. You know, lots of decalage allows tight
circle in glide without spiralling in, (Circular Flow to you.)
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This worked very well. Took the job to the 1951 Nationals in Dallas
where it made one 10m flight, and was last seen heading North over a large
~mp.

One of the advantages of this system is that you adjust the glide and
climb separately. Also you do not need inefficient downthrust, or those hair-
trigger adjustments with the C.G. far back. The enclosed sketch shows the
size of elevator and model I used. More recently I have been experimenting
with this set-up of an FAI with promising results. I believe that it is im-
portant to keep the C.G. wel! forward for adequate stability in the climb.
The elevator can be used to trim the model for climb and glide separately
without resorting to the inefficien method of downthrust.

It is very important to have a mechanism which locks the elevator in
position in the same position at all times or the flights will be inconsistent,
Also the lock must be firm erough to prevent flexing in flight. The trigger
set-up I use with the Elmic timer is shown in sketch.—1: Timer arm strikes
wié arm which is pivoted in alum-tube. 2: Wire arm is carried around its
pivot and so allowing the rubber band to cross the pivot point. 3: As pivot
point is crossed, the rubber band is released instantaneously, and whatever
action was held captive, it can now happen.
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TAILLESS DEVELOPES

FRANK S. GUE Hamilton, Ontario

The small job described herewith was designed and built this,Spring
(1955) and tested extensively on our holidays just over. The preliminary
design was from MODEL GLIDER DESIGN recommendations, and was
made small because of lack of time and limited room available in our apart-
ment. It was intended to indicate what might be expected from a larger job
built for radio control.

We had bad troubles with side areas. We should have known better than
to use sheet sub-rudders, but even after we got rid of them, we added area
a second time at the rear and discarded a complete fuselage in favor of one
showing about one-third of the side area of the original. Finally got a job
that would tow up and did not run with the breeze, Each rudder now has
about 149, of the area of the wing proper. The stages of the development
are shown.

You asked about drag rudder vs. moment rudder. I used moment chiefly,
although I did adjust by always starting with the rudder on the inside of the
turn; then if more rudder were needed, I used the outside tab. I am very leery
of the drag method, because I feel one is likely playing around with a control
surface in a stalled or near-stalled condition, or worse yet at the point where
a little gust or other upset will swing it from lifting to stalled. Must confess
I haven't too sound grounds for such suspicions, expect that rudder stall is
the only thing by which I can account for the occasional nasty spill I had
while trying to use drag control.

I have set for myself a purely empirical rule; never set a trim tab at an
angle higher than you would consider setting a main surface. This limits
rudders etc. to about 7 or 8 degrees. I have never had occasion to regret this.
If T can't get enough control this way, I enlarge the tabs. My idea is to avoid
at all costs a sudden change in the model's trim, which would probably occur
at the instant the model was fighting for control anyway and might make
it impossible for it to get back on an even keel. Trim tabs on the little tail-
less, by the way, are a bit too small. Big tabs, of course, mean sensitive ad-
justments and a need for fairly heavy gauge hinges to hold a setting. I
wound up cementing mine.
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MARK 1: Full size sketch of side area distribution. Flight characteristics:
poor. Sluggish response to rudders (tabs probably too mall). No directional
stability except in dead calm air. Would not launch: after climbing to 25-30
feet, it would pick up a little side wind and try to turn with it. Towline
would preven the turn, causing a skid until all lift was lost and model would
drop like a stone. All this would happen so fast that numerous performances
had to be observed to deduce what was happening.

MARK I1: Numbers in circles indicate sequence in which changes were
made. Flight characteristics better than Mk I but still bad. Model would
start swinging on the towline part way up and would have to be released
to prevent loss on control. Skid on early stage of tow cured, however, Model
would run with any breeze.

Changing Fins'
Locativrns
X Areas

MARK III: (Rudders extended to rear). Launch much better though
still escillatory in some wind and catapault conditions. Model still ran with
the wind, however, and could be made to circle only with excessive rudder
adjustments which in turn resulted in difficult launching and the odd brief
spiral-dive when wind and rudders worked together. This version was, how-

ever, the first civilized and promising one, and was the first one giving flight
durations worth timing.

MARK IV: Flight characteristics very good under most conditions. This
model circled properly regardless of wind, although it slowly became evi-
dent that we had finally got more than enough rear area, as the model would
occasionally nose into a strong gust and stall. Centrally located tow hooks
made the model difficult to launch when adjusted for proper turn. Careful
judgment of wind conditions and a little luck with the side-wind launch,
however, resulted in some really exciting flights.

MARK V: Relocation of the hooks corrected all the launching problems,
giving better height and a straight launch. We got the model right up over
the catapault anchor every time with this arrangement. Catapault was about
28 ft. of l/g flat rubber and 88 ft. of thread

MARK VI: Addition of the horizontal trim tabs was a convenience in-
tended to make possible minor changes in horizontal trim without having
to fuss with the ballast in the nose, which was small gravel with cement
poured in on top, and so not very handy to alter in the field.

This resulted in a very flexible arrangement which
could be adjusted rapidly and fairly predictably.



8 REPORT ON SOME RUBBER TESTS
by Walter Erbach Lincoln, Nebr.

The item ef most concern to the rubber model builder would obviously
be rubber. He can modify the structural design of his ships to alleviate de
ficiencies in construction materials but there is nothing he can do to overcome
defects in the quality of the rubber available,

The impertant characteristic of the rubber are the amount of unwinding
torque delivered and the chance in this torque as the rubber unwinds. The
unwinding toraue can be easily determined, at least for indoor sizes of rubber,
with a simple homemade torque meter, It is probable that the average model
ler has nct done such testing because there seems to be no immediate practical
use for the results—he will till have to use whatever rubber he can obtain
for his ships. If he tries a motor of a different brand in a ship he can tell from
from the flight performance whether the change is for the better. Years ago
however, as a prelude to still unmade indoor flight tests, | ran an extensive
set of tests on a 2 strand of 3/32 in. brown rubber (prewar). The results were
interesting and conclusive. Unfortunately they are in large measure no longer
useful except for comparative purposes. Since the time of the original tests
further work has done for such comparison, first with post war brown rubber
and more recently upon Pirelli, samples of which were kindly provided for
the purpose by Ed Dolby, Reg Parham, and Phil Read.

A few of these comparisons are herewith presented together with an em-
phatic statement that these are not definitive or the last word by any means.
Toc few tests have been performed upon both post war and Pirelli for this.
There are several other items that make direct, accurate comparison difficult.
No control of rubber production is possible, and none of aging (although its
effect has been greatly exaggerated) until the rubber reaches the experimen-
ter's hands. Cross-sections and densities differ from brand to brand of rubber.
Lastly, the turns per inch at breakage varies with the rubber (and also with
the temperature although this effect will be ignored, only room temperature
tests, about 65’ to 70", being cited). The last mentioned difficulty appeared in
the tests made. The maximum turns per inch, with the winding technique
employed, was 120 for the brown rubber but only 110 for the Pirelli. The
original tests were made primarily at 20, 40, 60, 80, 100, and 120 turns per
inch so the maximum turn Pirelli tests fell in a gap in the data.

Figure 1 shows the unwinding torque graphs for the third windup to 110
turns per inch of the three types of rubber, each motor being 2 strands of
3/32 in.. rubber or its equivalent. The third windup was chosen because the
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motors had by this windup become reasonably stabilized. These were selected
graphsfor motors having almost identical weights per foot, although differing
slightly in cross-section and density. The superiority of the prewar brown
rubber motor is even more evident than it appears because this motor was
killed by holding it fully wound [or ten minutes before beginning the test.
(The only data available at 110 turns per inch.) The tabulation on the graph
lists the maximum output torque, T-max ; the average delivered torque, T-av:
the total work delivered in irch-ounces per ounce of rubber for each of the
three motors. These same guantities for the average of the tests run are as
follows:

Data for 110 turns per inch, Third windup

Rubber T-may, in. oz. T-av, in. o1, Work, in.-01. / oz,
Prewar " 0.45* 0.127% 29,000%
Post war .. 0.46 0.115 24,000
Pirelli .. 0.43 0.125 28,500

#lnterpolated Trom available data.

A glance of these figures would lead to the erroneous conclusion that pre-
war brown and Pirelli are about equivalent. It must be remembered, however,
that the Pirelli was operating at maximum turns (maximum insofar as the
first windup was concerned) while the brown rubbers were not fully wound.
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Figure 2 shows graphs of all three types of rubber fully wound and sa.’ent
values for these tests. Most useful for comparison however is the followirg
tabulation of the average values for the tests made.

Data at breaking turns per inch, Third windup

Rubber Turn;rrin. T-max, in. oz, T-av, in.-on. Waork, in.-o1 /oz.
Prewar ; 120 0.48 0.132 32,500
Post war . . z20 0.52 0.107 26,500
Pirelli 110 0.43 0.125 28,500

Obviously some things in this glorous, new post war world could stand
little improvement!
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MICROFILM HINTS

by C.rtis Janke Sheboygan, Wis.

Much misunderstood, much maligned though it may be, it is difficult to
imagine what could take the place of microfilm. Properly used, a good micro- -
film solution and the sheets resulting from its use are far superior to anything
yet proposed for the purpose it is quite safe to assume that as long as there
are high-performance indoor rubber models, they will be covered with some
form of it.

Since the advent of the really light braced models, the standard nitrate
solution which had become almost traditional, is no longer satisfactory. It is
intrinsically unstable dimensionally, this instability being aggravated by the
addition of large amounts of plasticizer to prevent brittleness, cut down in-
flammability, increase flexibility, and prevent wrinkles while drying on the
water. Unless some sort of trickery is used, a light model covered with the
usual nitrate film is soon warped to ruin by the spontaneous shrinkage of the
covering. This can be obviated to some extent by covering very loosely, by
using almost no plasticizer in the solution, by aging the sheet for as long a
period as possible before using, and by method discovered by Walter Erbach
and myself. This consists of holding the dry sheet near a skillet containing
sputtering cooking fats of some sort, which appear to pock it, loosen it to
scme extent, and render it dimensionally stable. This procedure is highly
experimental, and is mentioned here only as a curiosity, but a light wing
covered with a single nitrate sheet stabilized by this method showed no signs
of warping over a period of nearly three years. No further information is
available, and it is suggested that interested parties experiment with the
method in the name of science. The sheet need not be held near enough to
the spattering fats to become wetted by them—apparently the odor-bearing
vapors of such foods as frying onions are the most effective, even at some
distance from the source.

In the effort to find a more satisfactory base for an improved solution,
many common plastics were tried. The various vinyls show some promise,
and further test may be rewarding. Vinyl acetate, which was the base of the
once popular “plastic bubbles” was tried, and outside of its original tackiness,
presented no particular problem. Vinyl butyral produced permanently sticky
sheets, and offered no discernable advantages. Vinyl formaldehyde—"form-
var”—appeared to have excellent strength characteristics, and was sufficiently
flexible without plastication, but it is relatively difficult to obtain, and no
suitable solvent could be found.

[

The cellulosics, of which the nitrate is one,—“nitrocellulose,”"—appear to
be the most practical at present. Tests were made with cellulose acetate, cel-
lulose acetate butyrate (the base of the so-called “fuel-proof’butyrate dopes
which they are not!) other bi-derivatives of cellulose acetate, and ethyl cel-
lulose. Of all these, the nitrate was the easiest to handle, and it is indeed
unfortunate that it has so many other bad points. In all cases it was found
that the base of highest viscosity, or polymerization number, produced the
strongest and most flexible film, but at the cost of difficult spreading. All
bases but cellulose nitrate presented many other difficulties also as, for ex-
ample, solvency, but where these difficulties could be overcome, practical
solutions where the end result and one of them is now on the market. Theugh
not as easy to handle as the doyen, nitrate, it has been found to be non -arp-
ing after a very short curing period, is stronger and lighter, thickn ss for
thickness, than the nitrate, and further development may result in ccher de-
sirable attributes. In the meantime, research continues.
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If you must use a nitrate solution, use little or no plasticizer, ana nse
a very carefully contrelled heat source if trimming by such method, to pr.
vent the film from bursting into flame. In the trimming operation, the film
is melted, not burned, and the cut is smooth and progresses evenly. Any
sputtering, smoking. or jerky cutting is indicative of tooc high a trimming

temperature,

If fairly expert, use thin film, and distilled water only fer the covering
“adhesive.” Dissolved solids orice considered necessary in saliva, tap water,
or other covering liguids, to “stick”™ the covering to the outlines, add weight,
make it difficult to strip the frames for recevering, and soak into the balsa
pores to remain, so that the weight continues to build with each recovering.
Distilled water, used lavishly, apparently pulls film of sufficient fineness
into the pores of the wood by capillary action, where it remains after the
water has evaporated, with a surprisingly strong bond.

Warping may sometimes be caused while covering, by pressing a highly
cambered surface against a taut sheet of film until the outline is in contact.
This flattens the ribs temporarily, only to tighten the covering when they
recover their shape after the pressure is released. No matter what type of
film is used, it is necessary to provide enough slack in the sheet, by some
method, to allow for camber. Also, if you've any doubt as to the stability of
the film you are using, provide for contingencies by covering loosely. Then
if the film should shrink, it is not as likely to warp the surfaces to uselessness.
If you are the squeemish type, you may stick the film to the ribs with distilled
water on a very soft, fine brush, but this must be very carefully done. Other
than this, you need have no fear that the loose film will render the airplane
less efficient—models have been flown with incredibly baggy covering with
no apparent disadvantage in performance; there is must still to be learned
about low-speed aerodynamics. It is this sort of thing that leads to the oft-
heard, smug assertion that “indoor flying is an art, not a science!”

GENTLY STALLING CLARK-Y
by Tony Brooks England

When testing a tissue covered CLARK-Y model wing the other day, we
found CL and CD almost identical to an accurate solid wing up to the stall.
The model with tissue covering stalled much more gently. Subsequent in-
vestigation showed this due to distortion of the tissue asshown on the ketch

Original Section

--—— —— Distorted Section
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FREE FLIGHT FAMILY DATA

by Frank Heeb Connerville, Ind.

You asked about my free flight family. I worked out the enclosed data
sheet few years ago. The basis for this is my- 500 sq. in. Torp .19 job that
was in one of your yearbooks. It was one of my best gas models, and this
year I scaled it up and down—200 sq. in. 4A to 850 sq. in, .35 job.

I figured that by using this form, the only decision I would have to make
would be the wing area. With this known, just crank out the answers for
the dimensions and displacement. I do not think that one could make such
a rule due to the difference in engines. For example: A K & B .19 certainly
has more than 2/3 the power of a .29, and a .35 has more than 7/6 the power
of a .29.

So I think experience and good judgment enters into the selection of the
size of a model. Also, each builder knows what he wants in a plane—good
climb, med. glide, slow climb, good glide etc. Also, the builder should have
a weight target to try for; maybe many could not make a 500 sq. in. model
weight 19 oz., and so they should go to less area and size for a lighter design.

I have just finished and test flown my new 700 sqg. in. job with a .23.
It came out 25 ozs., which hurts, but it is a good safe and strong airplane
with an excellent glide, and, T believe, an average climb. I know now that
I could build one down to .23 oz., but I can always slug this one and put a
.29 in it. My main criticism of the model is that it seems too light; by that
I mean it seems to bounce around a lot in the turbulence of average weather.
But more flight test time will find out.
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F.A.l. POWER DESIGN CHART 61
by Z. 6. Currington

Rosemere, Canada The FAL set

their minimum loading (3.93 ozs./ft’ or 2.73 0z /100 in’.) on the surface area,
which is the total area of the horizontal lifting surface. This area is not cor-
rected for dihedral effects and is in effect the “look-down' area. In the case
of a perfectly parallel chord surface with square tips, it would be the chord X
the straight line distance between the tips. It also includes any portion of the
surface that is enclosed by the fuselage or is on top of the fuselage.

So much for that, and now to the charts themselves, Let us imagine for
instance that you are going to build the largest and lightest ship you can for
that brand new “super duper™ .049 that you won at the upper Gumtree con-
test last fall. Well the displacement is .049 cu. in. so mark that point on scale
1 of graph 1. Then, as you want the lightest ship, draw a straight line from
that point through the 116 oz./cu. in. mark on scale 2, and carry it on until
it cuts scale 3. We have made it cut the 116 oz./cu. in. mark as this is the
minimum power loading allowed under F.A.I. Rules (7.06 oz./cc or 116 oz./
cu.). The point where this line cuts scale 3 gives the minimum weight for the
model i.e. in this case 5.6 ozs.

From this 5.6 oz, point cn scale 3, draw another line passing through the
2.73 0z./100 sq. in. mark on scale 4, continuing it to cut scale 5. Again we had
this line cut scale 4 at the 2.73 mark, as this is the minimum F.A.L. loading
(3.993 oz.ft* or 2.73 0z/100 sq. in.) The point where ‘this line cuts scale 5 is
then the maximum surface area for the ship, i.e. 210 sq. in.

Summarizing, for an A F.A.L job, we read a minimum weight of 5.6
ozs. and a surface area of 210 eq. in.
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TAILLESS RUBBER MODELS
By G. Woolls England

For sport flying in restricted areas, Tailless seems ideal. Stability and
recovery from gusts and turbulence set up by nearby trees is excellent. I
had the model shown, in a tree, about 15 feet up. It fell out nose down, but
recovered within maybe 10 feet and glided in quite safely.

Tailless may be adjusted to climb very fast and steeply to a good height,
and then settle in a stalled condition (as if d/t'd) after power has cut. This
is done by using high power, excess downthrust, and excess negative on tips
or elevons.

For duration work, keep wing loading low. Remember wing is probably
only 609, effective as a lift producer. Aim to duplicate weight, size, and area
of an orthodox duration model. My proceedure is as follows:

Keep span the same and add stabilizer area to chord. Alter plan to incor-
porate a sweep back of about 30°, and taper (Tip about 2/3 Root). If adjust-
able tips are decided upon, make them about 179, of total area. Build in 5"
to 8” washout on main wing panels. Model will probably trim out with tips at
about 20" negative, with C.G. at about 1/6 root chord forward of apex of
Trailing Edge. Wing Section at root can be N.A.C.A. 6409, or similar, chang-
ing to a thin flat bottomed section at tips. .

Adjustable elevons are effective and possibly simpler. These should have
about 7159, main plane area, and be placed at Wing Tip Trailing Edge. Use
about 7" - 10” washout, when using elevons, and be prepared to set them at
about 30" negative.

C.G. remains approximately as previously stated.

Whatever type of control surfaces are used, be sure that adjustments are
positive, as they are very sensitive. Slight accidental movement may ruin
subsequent flights.

Don't stint dihedral. Use up to 1/10 span under each tip.

If you use a large diameter folding propeller, carry the motor as far as
possible rearwards, and keep the front end as light as possible. This is to
keep the distance between the front of the Wing Centre Section and propeller
a long as possible, to allow room for the blade to fold.

Some form of antiwarp construction on wing is recommended. Due to the
built in washout, unwanted warps (increasing or decreasing washout) are
difficult to detect.

Keep rib spacing close at Leading Edge, or use sheeting, as sweep back
tends to aggravate tissue sag at points of maximum curvature,

Balance with C.G. a suggested, and check washout and control surface
angles. Make sure that these are the same on both wings. Hand glide, adjust
angles and C.G. until dives or vicious stalling are eliminated. Then use power.
My experience indicates that Tailless are safe under power, as recovery ra-
dius from stall is small.

Design shown is fifth of a series and incorporates most of the desirable
points listed above. It is a little on the heavy side, but greater care in wood
election should reduce weight and duration should go up in proportion.



MODEL AERODYNAMICS[»2] «

The ** circular airflow ' theory, expounded by Frank Zaic, is an
ingenious explanation as to why models tend to misbehave in
circular flight—particularly to exhibit drastic signs of under-eleva-
tion or change of trim.

If we consider a model perfarming a symmetrical loop in still air
(Fig. 1), 2 moment's thought will show that the airflow path over
the model is a circle (i.e. exactly the same airflow condition is given
by cansidering the medel fixed and the air flowing in a circular path).

At any particular instance, therefore, magnifying the airflow dia-
gram as in Fig. 2, this flow is actually curving down where it meets the
wings and up where it meets the tail,

The effect is even mare noticeable as we reduce the radius
of the loop—Fig. 3. Wing and tailplane are rigidly spaced with
a certain mement arm and there is an appreciable decrease in e ffective
angle of attack over the wings and an increase ir effective angle of
attack over the tail. The magnitude of each effect is the same,
which we shall call " (change in angle of attack)—Fig. 4. Their
value can be found from basic geometry and is equal 1o

moment arm
Jie= a ngle whose sine s ————
2xR

Since the angles involved are quite small we can justifiably adopt
the appreximation that (at small angles) the sine of an angle equals
the angle[{in radians). And since there are o radians in 180 deg.

180 x moment arm
Aa (in degrees) = ——————0nH—
imR
The total effect on trim is 2 similar change in angle (but opposite in
sign) over wings and tail. Hence the total angular changeis2 x Maor
180 x moment arm
effective angular change = —

a R

Exactly the same considerations apply with a model circling in a
vertical bank—Fig. 5.

In practice, no F/F model would be deliberately trimmed for
looping or vertically banked flight, hence these two cases are
uunmllz hypothetical, Some models are trimmed to circle flat
without banking—Fig. 6, when there is no circular airflow effect.
But a banked turn is more common—Fig. 7—and here circular flow
is effective, although not to the same extent as in a vertical bank.
The greater the angle of bank, the more nearly ** vertical bank "
conditions are approached, and vice versa. The practical formula
therefare becomes

180 moment armx F
effective angular change = — —

7 R
where] the factor F is determined from Fig. 8. This formula
can be simplified still further to
57.3 moment arm - F

R
The two linear factors, moment arm and R, must be measured
in the same units (e.g. feet or inches).

As a typical example, suppose we have a model with a 24in,
moment arm trimmed to fly a 100 ft. diameter circle with an angle
of bank of 45 deg. Under such conditions

57.3 <207

effective angular change =

effective angular change = =
]
1.6 deg. {approx.)
In terms of trimming angles, this represents 1.6 deg. underelevation,
And if the circle tightened, the degree of underelevation would
increase, e.g. with a 50 ft. dia, circle the effective angular change
would be 3.2 deg.

Besides an explanation of why models do become underelevated
in circling flight, the theory can be applied to assess the degree of
turn required to stabilise a particular design layout, e.g. automatic-
ally reducing the effective wing lift to prevent stalling under power,
although the complete picture as regards trim alse includes
downwash effect on tailplane angle of attack.
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NEW AIRFOIL FAMILY

by Gail A. Cheesman Savannah, Ga

Have a new airfoil family that is giving very good results. The thicker-
prefiled airfoils in my earlier family (round 14 percent thick) were rather
disappointing in performance, probzbly because of a premature stall oc-
casioned by thickening of the Loundary layer near the trailing edge. Al-
though this could probably he remedied by using cusped airfoils such as
NACA 6-Series Laminar Flew Foil, my present inclination is to favor the
thinnest profile consistent with sufficient strength without ercessive
weight, meanwhile using blunt leading edges on =uch thin airfoils to pre-
vent a premature stall resulting from laminar separation at the leading
edge.

I am workine on such a family of airloils right new and will pre-
sent them for publication in the magazines shortly, Here are the ordinates
for two of them, the 608 for free-flight gas models and the 810 for rubber
powered models and towline gliders. I am currently working on an “A"
free flight model with a 608 airfoil; about 8.5 Aspect Ratio, with lower
surface of the wing covered with 1 32 inch sheet balsa in an attempt to
maintain laminar flow across the under surface at high angles of attack
(glide condition), a possibility once suggested by Dr. Lippisch in an
article.

Other members of the family
will iie between these two ex-
tremes, both in thickness and
mean-line camber, For now, it
appears that these airfoils will

sTa. |_608

UPFER | LOWER ||
0.0 || 1.035 | 0.0

‘;:":5 ?;g .20 meet just about all present day
5% 5760 contest model needs, but if
5.0 . BE modellers insist they can do
7.5 5440 better with 129, thick airfoils

13.0 6.10
15.0 770

than the 89 and 109 thick
sections, I will be glad to ex-
tend the family to include
slightly thicker profiles.

£.70 | +0.60
30.0 9.05 | 1,35
35.0 9.30 | 1.85%
L0.0 9.40 | 2.2

50.0 .10 2.95
60.U Badi5,] 3.20
70.0 || 7.10 | 3.10
80.0 | 5.4L0 | 2.60
90.0 3,00 1 .50
95.0 || 1.6C | 0.80
100% 00 00
1 T I T
| =
= e
+
] = —
. | 1
—— —1
HH C+810 —
7 i et
1 T S T —"
I—— - — 1
I - 1
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WING SECTION - NACA 6409

SPRUCE 843

WING AREA:
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CARL RAMBO (Oakland, Calif.) May 25, 1955

In response to your request for material this info on my Nordic is for-
warded. It may have the Open Nordic record of 14:42 established at Sacra-
mento Aopril 24th. T do not believe the time till stand up through all the elims
coming up this year, Time was set in extremely windy and cold weather with
perfect and a 2:42 (which was the result of an early DT setting to save my
self a 1ot nf chasing in the wind).

Basically, the glider is a version of Don Foote's “Westerner” Originally
the ship had no rudder ard depended upon wing's washin for turn. O.K. at
fixed gliding soeed but upon increase of speed in thermal, it would open up
and stall. My damper (I hate to call it a rudder) has little effect at normal
speeds, but the tab takes hold at higher speeds and helps counteract opening
up effect mentioned. At normal speeds the model is uneffected by fin as I can
remove it or leave it on without noticeable change. The amount of fin area
shown is not necessary for the glider but for rudder to aid towing.

I used washin in left wing for left turn (built-in) and the tab on fin is
small enough that it only hecomes effective at higher thermal speeds to aid
in maintaining constant turning radius. This is a cut and try proposition.

I am approaching a stable turn from the other end of the adjusting process.
Most people put on a big rudder with turn and then twist washin into the
wing to keep from spinning. I hope you to see the fine distinction here

The key under the wing platform is what | think of as a pivoting keel.
A large vertical area near the pivoting axis of the ship Something for the
wing wash to lever against without skidding the ship. As a secondary feature
it makes a nice landing skid.
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Here is a list of the items which I feel contribute about equally to the
glider's total time: l:-Technique of Launch. 2:=Excellence of Workmanship.
3:-Quality of Wood. L4:-Design of Glider.

I use a ~wire leading edge on all my gliders (it ismade from .0l0 eor .012
control-line wire) Glue it along the leading edge of the wing blank before
the airfoil is formed. It serves three purposes: It aids in building an ac-
curate airfoil (especially undercambered wings). It gives a much smaller
radius than it would be possible without it. And it protects the leading edge
from nicks. I have collided many times intec seats and found the model in
serfect condition upen retrieving it.

Yhe finish I use is as follows: Take the undoped wing and spread talcum
powder on it. This is rubbed into the pores with finger tips, and surplus
wiped off, Then a thin coat of glider polish is brushed on to seal it.

Usually one ireatment of this works. I use just one coat of thin glider polish
on the remainder of the model. The talc and dope treatment gives an extremely
light finish. Most of the weight is usually in the clear dope, but with this
method there is only a thin film of dope over talc.

It seems a waste to go Lo the trouble of finding the lightest wood, and
then go right around and increase the weipht a zZrea deal by using 3 or 4
coats of wood filler. I have never i
been able to notice any real im=- " Dope Fiin
provement in the glider caused by LY g i or Outline
the better finish. Usually, any Lodd
improvement in time is caused by Talcvm Powder
higher altitude mostly due to the 7?'//5 Pores
increase weight, and in this cass . -
the glider was probably too lighi M@W{}fﬁx
for the ceiling anyway. I would Darta
rather concentrate the weight in
the fuselage. By the way, when = ¥
flying under unfamiliar ceiling, / - are dihe-
I build 3 gliders, and vary the ¥ .
welght of fuselage stock to gel 2‘{’&;&’5{9”
a range of glider weights.

.
HANDY GLIDER TEAHFATE
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PROFILES OF MODELS | HAVE SEEN OR MADE — M.ESAKI-JAPAN-1955
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NOTES ON POWER MODELS
by Norman Marcus England

Here are few notes that may be of help with your new book. These con-
cern gas models, which I believe, have still to be developed much further—
especially those with no power or weight restrictions (like our open compe-
tition). As follows:

1. The fuselage should be shaped so that the side areas are roughly sym-
metrical about the thrust line—to balance the side forces (i.e. their moments
about the C.G.) due to the slipstream.

2. Wing should be clear of main prop blast to avoid extra lift due to slip-
stream on port (left) wing (mainly).

3. Tailplane should be in prop blast — increased tail force or lift during
climb. Do not use much downthrust as this directs the prop blast above the
tail.

4 No sidethrust as prop blast on pylon (in front of C.G.) tends to turn
model in opposite direction when it is used.

5. Best fin position behind the tail gives increased moment arm.

The plan enclosed is of my last gas model (early 1955) “Eureka” which
has been around now for 2 years. During its first year, 1953, it out-climbed
all other gas jobs over here, but this year one or two have been rivalling it.
Most prominent being Tom Smith’s “Fried Fritter” which climbs vertically
(literally) without turning. He has been very successful this year with this
model which has taken 3 to 4 vears to develop.
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ROBERT BURNS (Scotland) September 6, 1954

You never heard of me, but this letter is about 17 years overdue. I took
up aeromodelling all that time ago and I was lucky enough to meet up with
your Year Books early on, and what a help they were. So my thanks are due,
with interest!

I have been an invalid all these years and it isn't too much to say that
this flying game has been most of my life in that time, starting a club here,
forming the Scottish Aeromodellers Association, helping with the SMAE
Area in its early days and doing a lot of thinking, writing, drawing and just
plain hacking. In fact if it was all to do over again, I would start right away.

Now the main reason for this letter is that Joe Maxwell brought me your
two Year Books along when I saw him last week, after years of separation.
And I have been through them with a lot of interest and some regret. Regret
for the old days and ways, which that bit about the change in the outlook of
modern modellers brought to mind. I agree they don't like to think now. It
is all “Quick and Easy" that goes with them. Of course in their defense we
only had rubber jobs to argue about and all the skill and brains of the whole
club went into them, so we could all follow any article even if it was deep
enough to cause frowns and odd scribbles on paper before we got it. But now
the same amount of effort is spread pretty thin, control line, radio, power
durations, glider, scale and sports flying share the energy we used to put
into only one branch, and it gets sort of thin before it is done.

Now don't mind if I say I have some thoughts about Torque which does
not match with your findings in the 51-52 book. It isn't a fair test to use a
weight on a wing to duplicate the effects of power flight, This because the
slipstream is always spiralling behind a model propeller. I know from trials
that this is so. It means that if there is any flat surface just behind the prop,
such as wing or pylon, there is a lot of sideways lift generated by the spirals
and these act to balance out some of the torque. In fact you can balance it
all out with a thin pylon and I know one or two designs which over-balance
it, although that ought to be impossible. The thickness of the pylon is very
important. If it is thin, there is a lot of help for the model, but a bluntnosed
thick pylon has little effect. I have had a midwing which needed no side
thrust at all, but it seems that the strength of the anti-torque effect is greatest
only when the surface is very close to the propeller. On sports models with a
lot of weight, and light engines, hence long noses and rather fat fuselages,
the effect is least. Likewise low wing models seem to gain little from the
spiral, but a typical pylon comes off best.

If I had the energy to test it I would compare a model with clay on a tip,
and thrust given by a Jetex, with another having the same weight and thrust
but with a propeller. But I am laid up so can’t do the job.

Now for the next argument. When you worked out the clay weight on
the tip, you don’t seem to have a factor for the drag of the wing. Surely the
tip with the clay (on page 26 to 28) will have more drag and this will act
against the side forces, hence maybe why for one given dihedral and torque
(taking pylon help etc. into account) we get a neat balance. The drag would
not vary with dihedral angle for any given torque since the extra lift is the
¢ ime, but the side force will. Which raises a lot of complicated questions.



Now T think of it T can put up a good argument for the existance of the
help from spirals in the slipstream by quoting experience. [ have often changed
props and found that the power turn had altered, The engine revs were about
the same and from the shape of the published test results there could not be
enough variation of the torque produced by the engine to disturb a fly's eye-
brow. Yet the model would act definitely, much like giving 1" of sidethrust.
Now this could only be because the propeller was churning the air to a dif-
ferent extent than the other one. A real bad prop, the sort you carve in half
an hour instead of taking twice as long and doing it right, would always
tend to give a left turning model a straighter flight, or put more right into
one which had a little already. Pitch change does the same, although it will
change speed a little too.

These days I am playing about with scale models, and radio, but this year
I build a rubber job again and what fun it has been. I often took it out when
I was rather under par and couldn’t be bothered with the radio jobs. I solved
the turning troubles on this one by low cunning. I used a single bladed folder,
and set the fin for what would have been a left turn in the glide. Then I set
in a bit of right sidethrust, and finally stopped the prop with the blade on the
left and the counter-weight sticking out to the right. Just like your bit of clay.
Result, a slightly right yaw and extra drag in glide from right wing which
would normally give a right turn in glide, balanced by left fin adjustment.
Hence a near straight glide. Under full turns, a right turn holds down the
nose (gyroscopics) and this fades out to near straight at end, when trim is
set for the nose heavy condition by slight upthrust. Then the prop tops and
folds, and a near straight glide. What more can you want? It was worked out
on the drawing and it duly trimmed out, so I haven't forgotten how, even
after ten years away from rubber.

I have been thinking some more about the lack of interest in the type of
model theory which was popular (even if only to a limited degree) in 1938,
I have found myself that model mags. won't take articles explaining ideas
behind designs. They want the designs however Then modellers adapt these
and the new theory gets built into models and altered and developed but the
very peeople who ultimately own winning models as a result will tell you
thecry is bunk,

Another aspect is the huge increase in aircraft design staffs since the 1939
expansion. Now a hundred times as many men know the fullsize aerodynamic
approach to design, and they can only follow articles of the type which use
the standard way of presenting theory. You and I are handicapped, we both
seem to have worked things out from first principles aided by sound instincts
but the wise guys won't have it unless it is in the form they are used to. And
the rest won’t have it either, as above. So we are forced to accept the situation.

Since 1938 1 have done a lot of work on models, aerodynamically I studied
Wakefield design, wing aspect ratio, some pioneering work on stability which
was liked by the LSARA, and T have done a lot of glider design and develop-
ment. In addition I have spent time studying diesel engines, fuel chemistry
for team racing, stunt models, deltas, the effects of drag reduction on power
duration models, some unpublished design theory for these, ducted cooling
for low drag, and sundry other notions. Then radio control set me reviving
an old interest, building transmitters and a lot of receivers which after trials
were reduced to components and rebuilt again. Actuators, two-speed units,
test gear, wavemeters, and just models to fly them in. So after over a hundred
models and a lot of side issues, you would think I had done it all. But no ..
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I still want time to try autogyros, helicopters, ducted fans, flying boats,
and maybe other types which will come along before I get these done with.
And radio is only starting. So you can see why thinking is spread thinner
than it used to be,

I know men who spread it thick, still. One is a scale fan, does nothing
else, and is full of deep knowledge of tiny details of all sorts of aircraft. A
few others spent years with one type, and end up famous. But they sure kill
themselves over it, and T don't think that it is worth all that just to put up
the time of a Wakefield from 3 minutes 45, to say 4 minutes 15. See what
I mean?

Of course we all have to live, and this is a spare time affair, even the man
who keeps a model shop and spends all his time in the atmosphere of the
thing, doesn’t get time to do much, if he wants to keep eating. Around her}:
there isn't enough trade to keep a model shop on aircraft alone, they all sell
toys and radio or bicycles and models become a sideline owing to the small
financial return compared to the others. When that happens the dealers don't
take the trouble to help and prefer to sell a kit which is a simple transaction
with little effort, compared to helping a worthy type to assemble all the items
from stock for building something of his own. It is the same tendency as is in
all trades now, (packaged goods) as the village grocer no longer weighs out
things, just picks up a packet and there you are.

I have been running a model club in this small town for 18 years, and I
would despair of it, but it isn't as bad as you think. You can't keep a good
boy down. If he has the stuff in him, out it will come, given the little bit of
help which every kid needs when he is young and things sort of gang up on
him. I have had quite a few boys who are now doing well in the aircraft in-
dustry, or elsewhere, and some of them even remember to come back and
thank me for the starting push! The rest just take it up, play about, and
quit. But I suppose the few good ones justify it all.

Anyway, I have been overdue to thank you for the help I had out of your
books long ago, so now I can call that quits. If you can still keep it going,
you never know, there might be more like me who would like a push them
selves. . . .

BOB GILROY (England) January 25, 1956

As regards the short nose idea, I find that the low moment of inertia
makes for a quick stall recovery. I also use an undercamber tailplane (some-
thing like Hacklinger's section) which has a very powerful action and raises
the rear end of the aircraft when an incipient stall appears. These two effects
work together to give one of the fastest stall recoveries I have seen, and often
results in a slight gain in height.

The short nose gives no difficulty on the tow line, provided that suffi-
cient side area is retained by using a fairly deep front fuselage profile.

The wing is thinned down Hansen section but retaining his drooped
trailing edge which gives the same effect as 10 deg. of flap.

The fuselage aft of the C.G. and the tailplane must be kept light or ex-
cessive ballast will be required to bring the C.G. to the desired 55 or 60 per
cent of the wing chord,



170 ABOUT NORDICS
by John Wordin Middletown, N. Y.

Tow Hook Position: T usually put it at 50% chord and then try it It
usually has to be moved forward. Experience only can tell just how much. If
the glider tends to veer off to one side just after launch, move the hook for-
ward. If it dives into the ground right after launch, the tow hook should be
moved forward much more than if it begins to veer off after it is up fifteen
feet or so. On my model, Y4 inch movement will take care of the dive tenden-
cies, and 3/16 inch of fifteen feet. And only !4 inch change will smoothen out
veering when the glider is approaching the top. By shifting the tow hook
gradually, overhead launch should be achieved without difficulty, The posi-
tion should be determined in calm weather; and it will also hold on windy
days.

Why do T use straight dihedral? T find it just as efficient as tip, and much
easier to construct due to the fact that there is only one break at the center.
I also had trouble of tip breakage at the dihedral joints.

I also use relatively large rudders. In the early development of the glider
it was found that small rudders would not work; even in combination with
low dihedral 1 experience spiral dives,

I built a small wind tunnel just to test for an efficient tip plate shape. I
found that air spills over the back of the plate into the last 409 of the chord.
This can be counteracted by making the plate larger nearer the trailing edge.

About airfoils: I have a collection of some one hundred. Few I designed
mysell and had good results. The others are mostly NACA and Eiffels. Hans
Hansen's airfoil makes my models glide straight into the wind. While NACA
6409, which may be good for all around flying, makes my Nordic designs
wander. So [ laid out JW 1009 which is a cross between the two. Gives the
exact results that I want. Nice tight circles without dives. So far performance
has been good. Been catching many risers that other ships did not get.

On the subject of moment arms: I find that three to four chords distance
between wing's T.E. and stabilizer’'s L.E. is a good. And for nose length,
found that this proportion worked well

Nose Moment x‘fw:'nq Area = Tail Moment x VTaH Area

I have a short moment design in the
testing stage. Glides good but has poor towing characteristics, The circle is
very tight, as it should be expected. Here is a summary on five designs that
I made and tested:

SHIP RUDDER AREA TAIL MOMENT DIHEDRAL
JASCO 33sq.in. 24 in Tip 5zin

I 18 sq.1n. 21 in " §Sin

T 37 59.1n. 24 (n “  Bmn
I 4l 59.1n 25 in  Straight 5in
ring 36 59 (n. 17 1A 1 5in

_]ASICO NQRDIC had a good glide with NACA 6409, but it did a lot of
wandering, gliding left, right and straight; even with excessive rudder. Shor-

tened its moment arm to 19 in. It then had a constant left circle. Original
rudder area used.



171

No. 1. Was a good ship except that it had a tendency to spiral dive, and
the tips kept breaking off.

No. 2. Was a better glider than No. 1, but the tips broke off many times.
Lost two designs. No. 2 was very hard to adjust to circle, having a tendency
to glide into the wind. I think it was due to the use of Hanson's airfoil.
Change to my airfoil solved this problem.

No. 3 and No. 4. Just back from a flying session with No. 3 and 4. As you
can see No. 4 is short moment layout, and it bounces a lot in the wind just
like the “old floater” used to. Tow is not as good as No. 3. Tried this experi-
ment with No. 3.: First I flew it as I usually do and got good results with
no evidence of dives or stalls. I then removed 10 sq. in. from the rudder, and
the effect was very evident. It never made a circle without spinning into a
spiral dive. Luckily, the model was able to take it.
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STUART SAVAGE (USAAF) August 8, 1955

I hope that the enclosed info will not reach you too late. At the time
you wrote I had no airplanes that I could send you plans of. T built most
of the airplanes I have flown this year in about a month. I returned from
the Nats last week. I took first in indoor H.L. gliders but couldn't make
the first 10 in any other event I entered. Competition was about the toughest
1 have ever seen, If you failed to make a max or a near max on any one
flight it was hopeless to continue.

With this letter I am sending you plans for this year's Limited Towline
Glider and a couple of successful indoor gliders. The towline has received
many favorable comments and several fellows have asked for plans. It has
wonderful towline stability, just a few running steps and it is overhead. A
careful look at the airfoil will reveal the drooped trailing edge advocated
by the Danish Nordic flyers.

The effect this drooped trailing has is amazing. A friend of mine, Denny
Rusling had a Nordic with a rather fast glide, due to the wing section. (Thin
airfoil, little camber.) I told him of the results I was getting with flapped
trailing edges. Since he had quite a wide trailing edge he decided to cut a
flap and droop it about 10 degrees. The effect was immediately noticeable,
the glide slowed down and duration went up.

All this made me think. In the past we always used to try to increase
our L/D ratio. This is an important factor but dpesn’t tell the whole story.
The real thmg we should try to increase is our C CD which is proportional
to duration. I will explain it simply below.

y/\:f"’ ©- GLIDING ANGLE
V= VELOCITY

L, St
coT 8 :k= =

From the sketch it can be seen that duration is a function of 1,/v and
87 /C » 1/Vis a function of\fq Therefore duration is proport:onal to
}/Cl.. X CL/C_D or Ciz/Cp. This is why the boys have been getting increase
in performance fmm elastic turbulators. They enabled the plane to fly at a
higher Cy. before stalling out. The Cp also goes up and, although the L/D
may be lower, the Cp'/Cp is increased and duration goes up.

In a few days I will send you plans of my }2A FF and a Limited rubber
job. I have not been too pleased with the way my 2As have been perform-
ing, In the 1st couple of years I think I have been approaching the problem
from the wrong angle.

With the advent of some good kits and increased ability of the average
contest flyer it has come to the point where you can no longer afford to have
one of those 1%, minute flights that just happen for no apparent reason.
Perhaps I just have had more than my share of downdrafts but more likely
there is something lacking in the airplanes themselves. The set-up I have
been using is thin airfoils (approx. 7 deg.) large wing area, big horizontal
tail (40-457) and rearward C.G. position.

I have had several planes capable of an honest 5-6 min, in dead. evening
air. I used to think that all I needed wa sa slight bump and I was good for
a max. Bitter experience has proven me wrong. A 2,-3 min. flight was hard
to explain. I doubt if all of them are due to down drafts,
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I have come to realize that the combination of light wing loading (hence
low forward speed), critically thin airfoil and critical aerodynamic set-up
(big tail, near 0-0 degree set-up) yields an airplane which is easily upset
in normal gusty day-time flying conditions. A slight tail gust can stall it out
and cause a considerable loss in altitude before recovering. Usually, by the
time the airplanes are down to about 150 ft. altitude (remember this is where
towlines just start hunting for thermals) it is just about as good as in vour
hand. They have never come close to matching the standard of consistency
of flight time reached by my rubber jobs and gliders. None of this consis-
tency was due to being out of trim.

[ am now working on a different set-up. Still air times will probably go
down. I have not tested anything yet so that I cannot give you any results.
It was getting to be disappointing to be beaten by planes I felt T could
outperform in dead air. I really did not know which way to turn. T was be-
ginning to think it was almost a matter of pure chance. The new plane may
not pan out as I hope, but 1 now have a firmer grasp of the problem and
should come up with an improvement.

V. P. INGERSOLL ALLE-VOU-ZOOM ;A San Antonio, Tex.

This model was born of earnest desperation in the attempt to evolve a
V2A contest gassie that could turn in consistent performance under any and
all conditions. From 1951 tc the present, I've constructed all of my free
flight designs along the same pattern with excellent results, This particular

model is a departure from it's lineage in several ways and hence, I chose to
submit it.

This ship climbs faster than any free flight T have ever seen and has a
fast, flat glide. The climb pattern imitates the “dutch roll" made popular by
the ZEEK. Despite the attitude or natural elements, it always tends to keep
the nose up during the power run: the climb-glide transition is only average.,

Unusual features include the external “Thermal Hopper” set-up (I'm
indebted to Bert Striegler of San Antonio for this novel mount), the em-
pennage (small rudder and all-sheet stab) and the overall decalage set-up.
You'll probably raise an eyebrow at the thrust off-sets required to control
the original model. This model was constructed in August of 1953 and a sub-
sequent version in the Fall of last year. The latest version required only
2 degrees of left thrust. The only design changes in the two models are in
the stabilizer (the latter has a normal airfoil and is mounted on ton of the

fuselage). Perhaps warps in the first model necessitated the extreme thrust
off-sets.

WcNDY (LIMITED TOWLINE GLIDER)

This towline is the second in the series and performs well under tow
and in the glide. The wing flaps were incorporated for thf: purpose of trim-
ming to obtain the ultimate time. If T were still in Indiana, and harl. the
benefit of the still, evening air there, something definite might be ascert.amecl,
but in the ever-present Texas gale they have done little more than aid the
model in coping with wind variations.

The airfoil in this model is original and an auto-rudder hook up is'used_
I would strongly recommend this model to my friends without hesitation.



174 "SLICK STICK" DEVELOPMENT
by Pete Buskell England

My long moment “Slick Stick” design was developed from an earlier
moderate moment model. The basic 70°, C.G., right spiral climb and right
glide were retained. This set-up being about the best, in my experience.
to cope with 30 m.p.h. winds which always seem to fall on our elimination
days.

Snag with 707, C.G. is trimming out the loop on high power. My usual
method in adjusting is to keep motor straight, and adjust incidence of
wing and stab, with stab in the slip stream.

I thought that a long moment might give better power handling. On
test, power handling was improved, but not to the degree hoped. Ship
would handle a 2.5 cc wih ease but not a 3.5 cc. Trouble was that stab
needed more than plus 1.5 rigging to control the loop. And at this setting
ship developed a left turn on take-off. Due, it is thought. to spiral slip
stream effect, (This was cured by increasing the stab chord to 8 inches
from 6'% inches and reducing span to give same area. Hence more stab
area in slip stream.)

Power handling, with the new stab, was considerably improved. The
3.5 ¢c being controlled at under 1| stab incidence. Incidental advantage
was easier rigging adjustment since wing and stab chord were similar.

Another difficulty experienced with the 2.5 cc. model was in finding a
propeller which would enable a full motor power to be used. On test we
found that dropping below 9 inch diam resulted in considerable loss of
efficiency. This indicated a 9 x 4 to reach peak revs. But in practice, more
height was gained on a 9 x 6, even though the motor was considerably
below peak. What was needed was a high A/ R 9 x 6. A wooden one was
out of question on account of strength. So we got round to carving from
Tufnol which is tedious to work but gives a thin high efficiency prop
which will satisfactorily absorb normal landing shocks. We rate them
207 more efficient than standard commercial props.

One advantage of the long M.A. is that the stab operates outside the
downwash from the wing which results in exceptional ability to recover
from the stall. On ships which suffer from stall build-up, I think the cause
is changing downwash angle with changing angle of attack, causing effec-
tive angle changes which aggravate the stall.

Other tests have been to find the most aft C.G. position whicch gives
reliable operation in all weathers. 75-807, seems to be the limit depending
on the trim used. 857 is OK up to moderate wind conditions, but in the rough
the ship is liable to not ouite make the first roll cut, and comes whistling
back at vou

With a view to improve the latter, the original design date was checked
up again and we found that the C.G. in practice was ! to i, inches lower
than originally estimated. This means that the C.L.A. was not on or below
the C.G. but above it. The ship normally trimmed with wash-in on the
starboard (right) wing. which, combined with the effects of torque causes
a left drift on the climb. Thus the side areas are under lead, and if their
centre is above the C.G. we have a force rolling into a spin. To check on,
this a new fuselage was built having a lower C.L.A. Tests are not yet com-
pleted but the power flight pattern appears much improved. Ship climbs
almost vertically with a very positive roll-out.
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PETE BUSKELL (England) January 10th, 1955

Nice to hear from you again and to hear you are still keeping up the good
work,

About those five dashes —— —— — —— —— in the 1954 FAI finals.
My fault I think. Seems like I had pushed the C.G. a btt too much. Had flown
one of them for two vears without trouble, but don't think it was Hager's
fault as Lanfranchi showed me a film of him making a perfect take-off fligh:
pattern as ner normal. He must have been dead unlucky.

After Hager's horrifying experience I checked up on the original design
layout and found one major point which didn't work out as planned. This was
vertical C.G. location. I checked on what “Sticks™ I have left and find it comes
15 inch to % inch lower than estimated. Thus the C.L.A. is not on or below
but definitely above. This means that the roll out must be due to wash-in on
the right wing only, i.e. the side pattern drag is to high to allow the ship to
reach drift angle necessary to equalize tHe warp. This checks in practice as
a warp free ship flies a right spiral banked in. If 1 lower the C.L.A. some
I should get better rolling ability. Ship is built but not tested. Will let you
know.

Incidentally, I think the advantage of straight climbers is largely overated.
They appear to climb faster due to high forward speed brought about by the
aft C.G., but normally do not exceed 45" climb. The 70" spiral model doesn’t
make much forward speed but climbs about 70" which adds up about the same
height in the end.

About stall, I see the Germans claim to reach 12 deg. with thin sections
and tubulators. I've abandoned the latter myself as 1 find a blunt carved L/E
gives similar results and less effort.

As you will see from my “stick” piece I think the violent type stall is due
in main to down wash effects. I am led to this view by a recent test. Built a
“Stick” with 5 inches shorter M.A. thinking spiral stability might be better
and got a few shocks. First, I had to reduce incidence about 3 deg., which
says we were out of downwash before and have moved into it. Second, the
stability deteriorated out of all proportion to the reduced M.A and becamp
average. Lastly, I was unable to get sufficient elevation on power. Finally got
it climbing straight at 45" but needed 2 deg. neg. on the stab to do so. This
I put down to the slip stream killing the downwash so bringing the power
rigging down to 1 deg. Anyhow, the glide stability did not compare with the
long model so I checked it in.

It aroused my interest sufficiently to get out the 52 year book and work
out a pitching moment chart for 70" model without downwash. It shows a
considerable improvement in recovery forces. All of which probably explains
why my long ship has gentle type stall more a la text book.

Had to break for a few days at this point and managed to get out the
new ship. Roll out is very much improved, climb being near vertical, rolling
the inside wing up all the time.

On gliders! our mob are abandoning the long moment small stab model
after two years of careful observation. Though they are tops in still air they
are liable to mush out of lift if it is at all turbulent, Geoff Hancock has an
interesting new model. High aspect wing, short moment. 309, stab with
lifting section and ultra short nose. The nose in fact is a block of lead. It has
almost instantaneous recovery and good thermal locking properties.
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JOHN WORTH (Hampton, Va.) July 28, 1953

Just finished the 53 yearbook and as with all previous editions I feel much
enriched. Realizing the financial troubles the postwar books have presented
1 feel very grateful that somehow you have managed to get them out. Prob-
ably at this time I wouldn’t have much sympathetic company, considering
the non-technical minded group we have in modeling, but I wouldn't mind
paying $5.00 a copy. My sincere thanx to you for your continued efforts with
the books. Someday, I'm sure, the score will add up in your favor with a
reward more substantial than financial.

Incidentally, somebody in the 53 book wrote that he thought the material
should be presented in regular engineering form. To me, that's for the birds!
I'm sure that there are hundreds along with me who can understand your
presentation but would balk at the engineering type. You've presented tech-
nical information in a way we can understand and apply to current practice.
In fact, I think that maybe one good reason we have largely neglected much
good applicable full-scale technical data is that there is such doubletalk and
high fallutin’ language that we've been discouraged from wading through it.
It takes an engineer to understand it and that's what we should change. My
pet gripe is legal language and a close second is engineering language. To me,
there's no reason why we can't keep it on a conversational level with resort
only to illustrative sketches. We all know that common practice takes the
good and proved engineering features and uses them in a sort of rule of
thumb that does away with reference to formulae and charts. Sure, they are
necessary the first time to prove the worth of an idea but after that we forget
the fancy talk and boil down the info into usable talk and action. The place
for the books, I feel, is to do the boiling down, to analyse in simplified form
the theories or engineering studies that apply to the model field.

I have a feeling that we're coming into a resurgence of technical thinking,
Around the radio control field the past year or so I've taken note that there
is much talk and evidence of greater engineering consideration in the design
of models. The radio control model is now coming into its own in that
it is commonly recognized that a good model for this field must be one
which is not merely converted from freeflight use, but must be engineered
from nose to tail. Jim Walker apparently was one of the first to realize this
as for years now he has been flying a ship many of us at first thought was
just too much airplane and too little model. But there is much thought now
that he has been working in the right direction. We might not go so far as
he, but we are realizing the need for better construction, use of better ma-
terials, provision for better flight characteristics, etc.

My feeling, too, is that it is the old timers—the fellows who saw in the
early yearbooks the value of engineering in design—who will give the model
field its new shot in the arm. I think I have plenty of company in fellows
who originally used the yearbook information liberally then later got away
scmewhat, relying on a few tried and true rules of thumb to guide model de-
sign and trim, but now realize the need for a return to the book to come up
with better radio control airplanes.

We're becoming more concerned with power on and off effects, c.g. loca-
tions, and something not too much considered before: control surface size,
effectiveness, movement, actuation, etc. We realize the need for better struc-
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ture, better airplane to engine matching, a better balance between stability
and maneuverability. We're getting nearer to full scale practice and maybe
closer to usable Reynold's number information. There's one important factor
influencing all this—the wind. The plain old simple breeze that has bothered
us for years is having much to say about model design. The up and coming
radio control model is an investment—too much of one to sit around on the
ground on those few days us old-timers (next year I'll be thirty!) are able
to get out on the field. And while in past years there has been a goodly num-
ber of rc¢ gents who seemed to prefer to have the wind as an excuse not to
fly the models but to sit around and chat, there is a steadily growing number
of fellows who are not grounded by the wind. Their models indicate the trend
—the wing loading is up, there’s [ittle difference between power on and off
speed, they land with a sinking speed and scares the pants off the floater boys
but that also brings the model in somewhere close to the ‘spot’. These models
are built to take it on the nose and I mean that literally. The past month I've
had a ship that has survived smashes that would have made tissue and balsa
dust out of the old type ships.

On one flight the ship completed a series of four vertical banked circles
within ten feet of the ground by piling in under full power into a stack of
rocks. It hit hard enough to tear the cylinder head out of the crankcase and
fold a rugged landing gear back flat against the fuselage, but the airplane it-
self needed only rezluing of some joints and was back flying the next evening.
This next session saw it come in for a hot bouncy landing on the ramp in
front of our NACA hangar at Langley Field—it hit once, bounced and soared
fifty feet or more into a wire meshed reinforced glass window, neathly punch-
ing a 3 inch diameter hole in same. Try punching one with a hammer! This
time damage to model was less, involving only scrapping of a part of a too
fancy cowl and some touch up with fuel proofer. Last night we piled the ship
in from a prolonged spiral and this time removal of about six inches of nose
was necessary ! But the rest of the ship is good as ever. Radio still works fine.

But I've got my next winter project set up now. I've started to engineer
the next radio model from the spinner to the rudder. Using previous lessons
as a guide, the old yearbooks to take care of aerodynamics, better structure
with much plywood and metal, I hope to have a ship that will loock good, fly
better, and last longer. This will be no heavy clunker for 1 don't believe
weight makes a stronger model. I mentioned Jim Walker before as having
indicated the direction for future radio models, although perhaps on the ex-
treme side, particularly in size, and Walt Good should be mentioned too.
His Rudderbug has much engineering and probably represents a less extreme
example than Walker's of what a good radio ship should be like. Now we can
carry the ball a step further and take these examples to guide design of even
better models.

So mavbe I'll have something positive to report for the next yearbook,
whenever that might be. If it all pans out like I expect, I'd like to write up
what I learn and the thinking behind it. It may be six months or a year from
now and I think that others in the field will have much to report along simi-
lar lines. My guess is that 1954 will be the year to watch in radio control.
That's when I think we'll see some real airplanes and some hot flying. And
behind it all somewhere I think that the yearbooks will have played a big
part—if not in direct application now at least in the past schooling they have
given to guide us in design and adjustment.

Heading for the Nats this week—maybe I'll see you there. rope so. For
now, best regards and thanx again for your efforts with the books.
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January 4, 1956

Surprise and Happy New Year! I haven't died, as you might have sus-
pected from my lack of correspondence. But there has been much water under
the old bridge in the past year. All of a sudden I find now that I am deep in
a project that didn't exist last summer, This is right down your alley and 1
hope to have a lot to report to you over the next six months or so.

Since last October the BrainBusters have been reformed and many of us
are full blast in a model research program. It all started when Bob Champine
came back from the Internationals and got everybody fired up on what the
boys in Europe and elsewhere are doing. Bob, who is an NACA Flight Re-

search pilot—same section as Hewitt Phillips and myself—was top U. S.
man on the '55 Wakefield team. He came back with a bunch of color stereos
and gave a talk on the meet. From what he said and what the pictures showed,
plus the actual results of the meet, he got a warm reception from his proposal
to get some research on the road since it appears obvious that the U. 8. has
no monopoly on talent.

First step was the reformation of the BrainBusters into the B.L.G.—
BrainBusters International Group. Many of the old members are back in the
fold. Joe Boyle, Tex Hartmangruber, myself, Woody Blanchard, Max Faget,
etc. Hoping to reinterest Caldwell Johnson and Joe Dodson, among others.
nitial purpose of club is to serve as an info exchange medium. At meetings,
specific topics are programmed. Boys bring in their models or idea and every-
body else gives them a good going over. Not to tear them apart but to offer
suggestions for betterment. Such topics as the detection and use of thermals,
towline technigues, rubber lubing, etc., indicate the scope of these discussions.
The club interest so far is confined to the FAT free flight categories—Gas,
Wakefield and Nordic. No controline interest.

As an offshoot of this, most of the members are helping out in the research
program which was started by Bob Champine and Harry Shoaf. It started
cut with simple outdoor glide tests, at night in calm weather. Idea was to
shoot flash pictures to get a sequence picture of the glide that could be
measured, After one session in 34 degree weather that lasted from 8 pm te
1 am the program was considerably overhauled! The process has been greatly
refined and we finally feel that we're on the right road to getting the first
truly accurate and reliable model data.

Glide tests are conducted indoors, over alout a 200 ft. course, using a
special catapult. Over a 40 ft. section of the glide path, flashes are made at
intervals to obtain a seauence picture of the test. The resulting print is then
measured to find rate of descent, coefficients of lift and drag, model attitudes
and angles, airspeed, etc. The technique has taken three months to develop
and is quite elaborate, to insure accuracy. Even though indoors, temperature
and humidity records are taken, various correction factors are figured, such
as less distortion, model deviation from straight track, etc. It takes a week
to work up the data after one glide session! So far, the actual data obtained
has been limited and all concentration has been on developing the techniques.
But now we are about set and the next session will be for the record.

The enclosed photo is one of our earlier and cruder attempts. Since then
the results are much better, with sharper individual images and better back-
ground. We have lights on the model, too, to provide light streaks between
images to show continuity. We are also gctting six images on a print now
instead of only four,
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At present we are working on Wakefields and we hope to try out every
wing and tail available locally. Later we will work with complete modes, but
right now we are using a “Standard” fuselage, with adjustable incidences
and c.g., lights at c.g. and tip of fin. Nordics will probably get attention after
the Wakefield program, then FAT gas.

Several of the boys are corresponding actively with the European gang
so there is a good bit of information exchange. Frank Parmenter writes regu-
lariy to several English boys, Champine is in touch with a German, Harry
Shoaf is also writing to a German boy. This helps to keep interest up and
provides extra “meat” for llively meetings.

Hewitt Phillips is advising on much of the test procedures. He is greatly
interested in what we're doing and has been very helpful. Hewitt is probably
the best combination of modeler and scientist in the country. He no longer
flies actively, but I have an idea that our present activity may stir him up
again. He has always had models in his office and always talks with anyone
that asks his advice.

Meanwhile, Harry Shoaf has the most ambitious project of all well in the
works. He is building a low speed wind tunnel for wing section testing. He
has been designing the tunnel for over two years, doing much consulting
with all the NACA tunnel people. As a result, he has probably the best
tunnel design for model work that has yet bee dreamed up. Last summer he
did a lot of construction and has much of the detail work finished, such as,
the tunnel prop, balance system, recording system. Data will be obtained
by pressure distribution method rather than moving of model. Wing sections
will be orificed with tubes to outside the tunnel to a manometer board which
will indicate directly the pressure distribution. This board can be photo-
graphed and measured on the print. Harry hopes to be using the tunnel by
next winter,

He has also developed a quick and relatively simple method for making
the test wings, It uses a sort of routing method on a circular saw and re-
quires no particular skill once the airfoil templates are made. The installation
of the orifice tubes is also fairly simple. Originally this was a stumbling
block, but Harry developed a fairly simple procedure that makes it practical.
We're expecting great things from this tunnel, to get some truly accurate
low Reynold's number data.

So, quite a lot has happened since I last wrote, It may be that we are on
the verge of a scientific upswing in modeling. We've gotten interest else-
where, too, which indicates that the interest is not just local. One of the Balti-
more boys writes that he has located a wind tunnel that a couple of Glenn
L. Martin engineers built about three or four years ago but dropped due to
lack of interest. The tunnel is located in a barn and may be taken over by the
Baltimore Aero-Craftsmen as a club project. This tunnel uses strain gages
and T think is big enough to handle a complete model of Wakefield size. Hope
they put it to work. Let me know what you think of all this—will keep you
posted on our results.

Best regards—
John.
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by Pylonius Uwanhim?
If the model stalls move the wings backwards . . . er . . , forwards . ..
no ... backwards . . . now let’s see . . . OK we'll skip it. Knew it was hope-

less asking me to write for the Year Book. Might be alright for those learned
pundits who can discuss ‘Circular Flo' (is that the correct Americanised spell-
ing?) without thinking she's the fat barmaid at the Rose and Crown, but
whenever I sart to give forth on the technicalities I am promptly asked to
put a sock in it, for Pete's sake. Now it seems I must press on regardless
for Frank Zaic.

Come to think of it, Mr. Zaic must be something of a philanthropist. After
all, its no mean act to jeopardise the good name of his august volume just
to show charity to one who is no longer socially at ease in the Old Country,
where Manufacturer and Modeller hunt him relentlessly down with balsa
knife and hobby-horse whip. But Mr. Zaic must be a kind man. In fact, I had
an inkling of this some years ago, when seeing him at a model meet, He was
the only one who didn't laugh when I came up to the take off board. But just
afterwards . . . Well, that's different—he's onl yhuman.

Model planes are perverse things, getting up to all sorts of capricious
nonsense in spite of the sternest remonstrances of the formulae fiends, but
the creatures who throw them about are even more unpredictable. Take, for
instance, the bred-in-the-bone modeller—the inveterate Yar Book reader. One
moment he's acting like a normal human being, casually lighting the Dit
fuse with only two timekeepers to hold his trembling hand steady, and the
next he’s like a demented being, belting downwind and crying joyfully to
the startled birds that his new turbulator theory works, while upfield the
crowds are wildly applauding the genius who has managed to get his com-
mercial radio job airborne at the third attempt. But not for the true aeromod
the plaudits of the gallery. He is a modest being, conteat just to win the odd
half dozen cups during the season and the Wakefield once in his lifetime.

Sadly, though, the day of the aeromod as a dedicated and single minded
fanatic is on the wane. Nowadays, aeromodelling has become more of a
family past time, humbly lodged at the bottom of the ‘Do It Yourself' list.
A couple of bored Spacemen turn an idle, super vision eye away from the
telescreen as Pa puts the finishing touches to Grandma's bed-table and
reverently opens the Prefabricated Super Kit. Three weks later a gaunt but
eager Pa makes for the nearest park under cover of two diminutive and
rebellious Davey Crockets. Next day a saddened and wiser Pa struggles
gamely with the intricacies of the Eesi Bilt Kitchen Table,

On a slightly more intense level than the family modeller comes the
hobby fiend. During early adolescence he invariably acquires the nickname
of Stinker; leaving later acquaintances to ponder the intriguing mystery of
the origin of this effluvient appellation, whether it was connected with a too
morbid preoccupation with a chemical set or a too casual attitude towards
personal ablution. Anyway, the hobby fiend arrives on the flying scene fresh
from his miniature train triumphs, having endeared himself to the neighbours
by electrocuting the Landlady's Pussem-Woossems. Soon his collection of
engines has become a byword in the club, and then one glorious, unforgettable
day emerges forth his Sportnippy. Never mind if it looks like the result of a
quarrel between a firewood dealer and a one armed paperhanger, the wonder-
ful thing is that it f1 . . . Well, a 5 c.c. engine. [ ask you. Undismayed our
hobby fiend gets to work -on that super radio job, and a few weeks later the
local camera club have acquired a new, enthusiastic member.
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A more mature and usually more effluent variant is the character who
produces a six channel radio job as his first attempt at aeromodelling. Lon-
doners would quaintly refer to such an initiate as ‘Bighead,” and readers of
various racial denominations are cordially invited to apply their own suitable
colloquialism. A ritzy looking sports car and masse of eye-catching equip-
ment, including a languorous blonde, soon establish him as a prominent and
popular figure on the airfield. It might be said that his star remains in the
ascendancy just so long as his model doesn't. Or to put it less cryptically,
once he yields to the nagging temptation to fly the model both his reputation
and the model —are ruined. Some strong willed characters manage to stay im-
pressively grounded for a whole season, adding to and modifying the equip-
ment, mostly by way of replacement blondes. But even the strongest suc-
cumb eventually, and the day inevitably arrives when his loyal public gather
in not-so-silent homage around the funeral pyre.

Other types of non Year Book readers are too numerous to mention, but
all have the imupudence to style themselves aeromodellers, just in the same
way that any floozie who does a sightseeing tour of Hollywood calls herself
a film actress. Including funny (sic) columnists who don't know whether
to put the wing forward or backwards.

DENSITY FACTOR
by Lt./2 Peter W. Soule A.P.O.

Sometimes I have seen people tryving to fisure out why bige :
“take higher wing lomiing."l I - ) P REEEEE s e

Here, briefly, is the story: For a series of articles or objects of the same
geometrical shape and material, but different sizes, the weights will be pro-
portional to the cube of a characteristics length. And arca proportional to
the sguare of a characteristic length.

Wl A~ wek? A=Ky 2 W= Kga%

where the K's are constants.

This says that for any given series of models, say, their weights will vary
with the 32 power of the wing area. The factor K is called the "aircraft weisht
density factor.” This factor will be pretty close for one class of airplanes. It
works out that for a given K3 any aircraft conforming to Wo — K3 Swyz
will fly at the same Cy, . That is, the airplanes would be geometrically and
aerodynamically similar,

For exampie, take the “Amazon” series of free flights worked out by ex-
perience, no doubt. The wing loadings for the '3A, A, B & D models are
quite different, varying from .065 oz sq. in. for D job, and .033 oz ‘sq. in. for
the LA, but if Wo is in ounces and Wing area in sq. in. K is about 1,380
for A and VLA, and 1/450 for the big ones. Showing that the smaller jobs
tend to be a little more dense due to the fact that they cannot be made as
well, but that the K factor is much closer than wing loading for comparing
planes of dilferent sizes. For instance, the Piper PA 11 “Super Cub” has a
density corresponding to most radio models,

In general, after comparing a great number of models, I find K3 for free
flight duration gas jobs to be about 1/400, For stunt about 1/250, and so on—
regardless of the engine intended for them
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URLAN WANNOF (Scotland) January 1, 1954

I am delighted to hear that there will be another YEAR BOOK again
this year. 1 can see that the 1951-52 and 1953 editions did not pay you well
financially. But while those of us who digest the BOOKS are not hurt by
their not paying vou, and it may therefore be easier to say this, we certainly
hope you continue to publish them.

They represent far more than could any other magazine or book. The ap-
proach of the monthly aeromodelling magazines in both Britain and U. S. A.
is regretted by all modellers 1 know. Being published to make profit they
cater for the person who only stays in aeromodelling for a year or little more.
As with everyone else, they have to make a living, so they publish the maga-
zine to catch the transient modeller — of whom there are more than there are
of serious fliers So it is only rarely that we get anything in the magazines
that is of interest and seriousness. You have to make your own living, but [
hope you manage to do it by publishing your YEAR BOOK too.

1 feel selfish in saying this, I feel as though I was urging vou to starve,
I hope it's not that serious! But the YEAR BOOK does mean an awful lot.
Its on approach to modelling that is printed nowhere else.

I am enclosing two plans, and 1 hope they will be of interest to you. The
one model is my own, the other is by my friend Charles Christie. Upon re-
ceiving your letter, I wrote to him, for I thought he could be of more help to
you then could. Charlie is just completing his degree course in Engineering at
Aberdeen University, and is writing his thesis—at his Professor's suggestion—
on the aerodynamics of aerofoils at model speeds. They have a wind tunnel at
Aberdeen, for which Charlie has been building various wing sections. The
work is largely completed, but not fully considered. So I have got a summary
of the observations so far examined, while there should be a more complete
report later,

Charles has been a modeller for longer than I have, and over the past three
or four seasons we have both been refining the designs of our respective
rubber jobs. While we both fly Wakefields, we are keenest on light weight
models, what vou call Unlimited Rubber. The two plans show our different
approaches, Charlie's being by large models, myself by design half the area
and weight. The two models are very similar in performance, both giving a
time of around 4 minutes in calm weather full turns. In weather with any lift
around—Ilate on summer evenings when there are no thermals, but when
there seems to be a cushion of air over the ground on which models float
these lightweights will turn in high times on few turns, They are not models
for rough conditions, but I cannot bring myself to build strength into a model
with the addition of payload weight.

So while “Winding Boy" and “Sunday Girl" are two different samples of
a lightweight model, they have common features. Both have been fitted with
compensating folding propellers, both use long fuselages and high pylons.
Charlie’'s next model will have high aspect Ratio as has mine. The efficiency
and glide being far better. The high pylons are necessary to control the initial
high torque of the motors,

I have used the HATSCHEK AA 1950 section in the wing these past two
scasons, and am convinced of its value. After his windtunnel tests, Charlie
has also decided to build his next version of his model with a flat undersur-
faced section on the wing. We feel that this way we get a more controlled
and far better climb, and we have found that the glide is certainly as good
as that got with Marquardt §-2 or the more moderate Benedek scctions.
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Aft.r:r having put a section with Benedck extreme characteristics through
the wind tunnel, Charlie is horrified, and completely swears himself off tt]:le
exaggerated Continental aerofoils. Czepa won the A2 event once, in absolute
calm, but he hasn't had that success again, In still conditions “bird" aerofoils

perl;aps are efficient, but they seem to lose if there is the least disturbance
in the air.

I was entertained by Pete Buskell writing of his tests, for he seems to
agree that undercamber is a dangerous thing. Don Butler's French Curve and
ruler's is very little off a flat bottom surface, which I feel is the reason for its
success. A couple of years ago I would have disdained to use a flat bottom
section. I would have quite scorned it! Now I am not so scornful. 1 feel that
rubber modellers — and glider fliers too — have slavishly built undercam-
bered surfaces, and have "progressed” by increasing the undercamber. This
summer I will have free time as I have not had during my course at Univer-
sity, and I will get wings built using various sections. I think we are on a use-
ful Frack. and will see if it leads us further than we have so far got. — I de-
design by what I think, and not by what 1 theorise. Charlie does both.

REG PARHAM (England) September 4, 1954

My principal news concerns our indoor activity and progress in this field.

At my instigation, Rushy, with his usual tact and thoroughness, managed
to get us the use of one of the airship sheds at Cardington for four two day
meetings this year. The hanger, in which the ill fater R100 was built, is 600
ft. long, 220 ft. wide and 180 ft. high, It is completely sealed at one end and
the doors at the other end are very close fitting and very little drift is ap-
parent. Curtis Janke tells me that this compares well with your best site.
Incidentally Cardington is only ten miles from Cranfield.

So far, two meetings have been held. The last being attended by about
twenty fliers. Test flying got under way slowly with most of us trying to get
used to so much space and height. Bob Copland flying a non braced model
with a wood prop put up the best time during the first afternoon of about
131 min,, but in the evening I took out my 045 oz. “C" stick and made three
successive {lights: 1000 turns about 131 min,, 1600 turns 19 min. 31 sec.,
1800 turns 21 min, 12 sec. The last flight was the highest of the meet and
gave me the honour of being the first Britisher to exceed 20 mins.

On the following day when the lads had “got their hand in"” the standard
of flying improved considerably and times below 15 min. were almost frowned
upon. We held a contest and Phil Read of Birmingham came out on top with
21:09, Bob Copland with 19:50 and then myself with 19:11.

We have a long way to go before reaching the American expert class, but
we are learning fast and will improve. Most of our supplies at present have
been sent over by chaps such as Walter Erbach and Joe Bilgri. Joe Maxwell
in Scotland has recently started cutting indoor stock and whilst he is having
difficulty with the quality, is coming along fine with his cutting technique.
He also strips Dunlop and Pirelli rubber down to useful sizes and so at last
we are being catered for over here.
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H. J. KNIGHT (England) October 17, 1955

Thank you for your card from Monte Carlo. I must first of all make it
clear that this letter is not coming from J. B. Knight but from his father,

John is at present working at Vickers Weybridge. He is employed there
on wind tunnel work as he holds a degree B.Sc. (London). He seldom gets
home and he is living in lodging (or is it apartment) so his opportunities
fer modelling are poor and his interest has waned.

However, he still comes along and does retrieving for me, on the rare oc-
casions that I do a spot of flying,

If you saw the names of the finalists of this year's British Wakefield
Team you will know that I was in fourth place. I declined the offer of being
in the British Team as I felt it was too strenuous for me. (I am 65 and not
a very good traveller.)

However, there was no fluke about my getting a place in the team as I
knew at the beginning of the season that 1 had got a model that barring
accidents could do the job. I designed it myself and it differs considerably
from what most people consider a Wakefield should look like. If you are
interested in its details and design and what prompted me to build something
different, let me know and I will tell you more. I don't pretend to any knowl-
edge of aerodynamics as applied to model aircraft, but what ideas I had
paid off handsomely,

November 19th, 1955

Thank you for your letter of Nov. 3. We have copies of your past Year
Books and read them again and yet again with sustained interest. Another
one will be more than welcome.

1 have this week sent along sketches and details of my 1955 Wakefield
to G. Woolls so I trust they will prove of some interest to you.

When you have studied the plans you may likely think it a somewhat
odd model. So you may care to know some of the considerations which
prompted the design.

The previous Wakefield rule which placed no limit on the weight of rub-
ber motor brought about the long fuselage model; the only consideration
being to get the rubber into the fuselage somehow,

However, when the weight of rubber was restricted many modellers still
retained the long fuselage because they believed that keeping the motor as
long as possible between the hooks avoided the need of much pre-tensioning
and allowed more turps to be put on. In addition the weight of the rubber
saved was built into the airframe; often by completely sheeting the fuselage.

I watched many of these models fly and the flight path of some of them
was far from elegant. It seemed to me that this was largely caused by the
weight of the model being distributed over the entire length. This means hat
should the normal course of model be distributed, large inertia forces must
be overcome before it can resume its correct flight path. In doing so the
power stored in the rubber motor is wasted or if it be gliding the sinking
speed increases.

I know that I am concerning myself only with mechanical considerations
but it seems to me that in the ideal machine all the weight should be as near
the C.G. as possible.
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In an endeavor to reach this ideal, I have used a rather long moment
arm; but I have kept the weight of the tail end of the fuselage, the tail plane
and the fin, as light as possible. The wing also is very light, not forgetting
the tips. No attempt has been made to get the longest possible distance be-
tween the motor hooks. I have gone to the other extreme and kept them as
close as I dared (Note Johnny Gorham's remarks page 117 1951-2 Year
Book). I placed the L.E. of the wing only 74 in. from the front of the fuse-
lage, used a reasonably light prop assembly and found I needed about 11/}
ozs. of extra weight to come up to limit. This was stuck on the underside of
the upper sheeting just behind the nose block. C.G. came out where I like
it at about 60¢, chord.

The model has a 20 in. low pitched feathering prop, motor 14 strands
Pirelli. Takes about 650 turns without risk of breakage and yields about
45 =ec. motor run.

The flight path is a stecp close R.H. spiral. It holds it with gradually
reducing steepness until the last turn and goes into glide smoothly (Tight
R.H. circle). It is pretty to watch and the model flies with an effortless
buoyancy! Not struggling as some jobs do.

Now, a word about props. Few of us can try all sorts as time conditions
and opportunities do not permit. I feel that too many modellers concern
themselves with pitch without relating it to diameter,, and the natural speed
of the model. More information on props would be welcome. It is a very
negleced subject. I can only build from my own experience. With a model
flying at the speed of the average Wakefield, I feel that the angle of the
blades near the tips should not be above 30 degrees. If more pitch is needed,
then increase diameter and retain same tip angle as before.

I hope 1 have not bored you but it is this constant striving for improve-
ment that makes aeromodelling fascinating. I hope to continue for some
time yet, but I fear I am getting too ancient to put forth the effort required
to keep in the limelight. (After all, I can remember the Wright Bros. ex-
perimenting at Kitty Hawk.) Do you remember this quotation from a “poem"
at the time—

“And then cne morning up they flew
And all the village seers

Just stood around

And pawed the ground

And chewed each others ears.”

Perhaps you have heard it. There is a lot more that I forget.

I am pleased to have accomplished what I have this year. It was not a
casual success, but just the result of determined effort and working to a
p'an. I am saticfied, although I could not make the trip to Germany.

My daughter, Daphne, won the Ladies' Challenge Cup this year, so we
shall have one Pot on the sideboard.

You may remember that I won the 1949 Power Comp at British Na-
tionals from over 400 entrants, but I designed and built the engine myself
(including die-cast crankcase). That may be news to you.

My very kindest regards.
Yours sincerely,
Harry Knight
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M. HACKLINGER (Germany) January 14, 1955

There has been done many a thing since my first emperical step with tur-
bulators and with model stability. The turbulator experiments have come to
a momentary end and the resume was published in the May, 1954, issue of the
Aeromodeller. We have experimented with surface turbulators, also with suc-
tion holes in the wing. but the old vibrating cord is now as before the best
turbulator fnr both stability and performance.

As for aerofoils: From a series of free flight models (beginning with my
Graz A2) T had developed a type of fully turbulent airfoil which is in use now
one year in many designs. HA12 it to be measured in the Gottigen wind tun-
nel by Schmitz. Free flight measurements of MP 11, my Bled model with
HA12, have been done already in a hall, I have measured performance and
angle of attack (bv Foto) in long series. The complete report will be pub-
lished in one of the next issues of the organ of WGL, the ZFW (journal of
flight sciences). In the same issue will appear theoretical works of my friends,
R. Eppler and F. X, Wortmann, also members of the WGI, regarding calcu-
lations of airfoils for low Re numbers. One of these newer calculated airfoils
of Eppler is tested now in free flight, seems not to be superior to the practical-
ly developed, however, up to now.

What you say on the stability of our “still air designs" is very true. A
long time ago we have come to the conclusion that the key to all weather
performance is the Longitudinal Stability. Lindners victory in Denmark, be-
sides, followed this cognition. I have, therefore, concentrated my studies on
the theory of Longitudinal Dynamic Stability.

We make test flights with various types of stabilizers, have measured and
calculated for comparison the moments of inertia of our A2s, varied the V-
values (V=37 +% ) and the most important; we hope to find from the Dyn.
Stab. theory the trajectories for the case that a stall causes a singularity of
the flight path. From this mathematical struggle can be seen definite tenden-
cies at last and it should be possible to find out some general rules indepen-
dent of the polar curve of the considered model.

But this theory takes much time, so I have concluded previously our mostly
emperical experiences with the end to enable the practical modeller to trim
his job systematically so that it is flying with minimum sinking speed but
with greatest amount of Longitudinal Stability. When this was ready, a friend
pointed out that some facts of our system were quite in conformity with the
things stated in your 1952-53 Year Book. (That a rearward C.G. makes the
model more sensitive and brings about the spiral dive with smaller amount
of rudder setting.) It is a fine thing when results found in different ways,
show conformity.

For a new Year Book, it would be useful to bring not only plans from as
many countries as possible but also short explanations why the boys built
their models this way and that way. There are the most phantastic theories
afloat among aeromodellers. But sometimes the ideas are good indeed and
worth to be known.
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I.M.A.C. MEETING REPORT

Paris—December 1955

(As reported by Mr. A. F. Houlberg,
Chairman of the F.A.l. International Model Aircraft Committee)

Items Raised by Belgium

A vote was first taken to ascertain if
the Committee was of the opinion that
a change in the formulas was desired in
1957. Belgium raised this point in par-
ricular because of the results of the
Championships last year in Germany. The
vote had the following results.

Gliders: No change.

Wakefield: Eight to two votes against
any increase in the maximum flight time.
Eight to two against increasing the num-
ber of contest flights. Nine to nothing
against increasing the total weight of the
model. Six to one for revising the rules
for 1957.

A lengthy “discussion then took place
on the question, which resulted in the
following voting:

Reduction of rubber to 50 grams—
five for. Reduction of rubber to 60 grams
—two for. No change—one for,

The rubber weight will therefore be re-
duced to 50 grams for 1957,

Power: Six to four vortes for change.

A discussion took place on the question
of increasing the power loading to 300
or 400 grams per cubic centimerer of dis-
placement. When put to a vore, there
were five votes for and three against 400
grams. The voting was the result of the
majority feeling that if any change was
made, it should be an appreciable change
or else the Committee would find itself
in exactly the same position again by the
end of 1957.

The President pointed out that these
were drastic alterations and that the meet-
ing could either pass them then and there
or refer them back to the National Aero
Clubs for ratification.

The Committee considered thar as each
delegate held a mandate from his National
Aero Club, the Committee was authorized

to make a final decision. When put to
vore, six were for making a spot decision
and two against,

The power loading for 1957 will, there-
fore, be 400 grams per cubic centimeter
(or double the present power loading).

Championship Jury

It was agreed that it was the preroga-
tive of an organizing National Aero Club
o appoint a Jury or Stewards Committee.
It is preferable that two of the three
members be of a nationality other than
that of the organizing nation, and prefer-
ably chosen from among members of the
International Model Aircraft Commirtee.

Official Languages

It was confirmed that the official lan-
guages were French and English, and that
the rules of all international contests were
to be in these two languages. The text of
the rules is to be sent to the F.A I Bureau
for a check and approval of the translation
to avoid misunderstandings.

R.O.G. Requirement

It was agreed by six votes to two to
abolish the rise off ground requirement
for 1957. This does not affect the require-
ment that hydroplanes must take off from
water or the requirement that control line
models take off the ground.

Sporting Code Annex B

After a detailed discussion, it was
agreed thar it was advisable for the whole
of Annex B of the present Sporting Code
to be incorporated in the Rules when the
Code is reprinted in 1957. This applies
to such points as requiring competitors
to provide templates of lifting surfaces,
requiring competitors to vacate the start-
ing position immediately after a fligh,
forbidding metal propellers, allowing only
the competitor and one assistant at the
take-off area, etc.
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Dear Friends:

And I know I have at least 1,000, because
that is the number which sent the pre-print orders.
Thanks a lot!

The pre-print order idea was planned to ease the
financial uncertainty. But it did not seem to work. We
sent 14,000 letters.(At a cost of $1,500.00) Percentage
wise we were above average. But we had hoped for super-
average. It would have made life less complicated, but
not as much fun. Future announcements will be more
economical as now we know who is interested in our work.

Right now we are not in a mood te talk about new
books. This edition was super-imposed on a 50 hour WORK
week, And it was a question of time who will win, the
virus or the book. Well, I am writing this, floating
in penecilin and vitamins and waiting to call on Doc.

Answers to the questionaire were very interesting
and encouraging. And we will be guided by them. Of
course, we cannot promise anything at this time. A
great deal will depend on the sale of this book. No
matter what we say or do, winact actually counts in the
end is the number of people who are interested in our
type of model work. And roughly, 5,000 readers would
make future very interesting.

I find that I can no longer give time as freely as
I used to. I still enjoy corresponding and cdlecting,
but I think I have had done had it as far as drawing
plans is concerned. Luckily, I know several model builders
around the world who volunteered to do plans at $10.00
each., But when you think of 140 plans, and where the
$1,400.00 will come from, you can see why 5,000 readers
would make it interesting.

Many things happened while the 1955-56 YEAR BOOK
was in production, and we will be glad to talk about
them over YOUR tea. But, on the whole, it was a pleasure
to collect the material from you, and present it to you
in this form. Let us hope that you will have as much
enjoyment from it as we had.

Thanks to all of you who helped. Let us hope we can
keep this up for a long time to come.--=I%t is fun after

it is donel
Wc
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CONVERSION TABLES

2.54 x ins = Cm.

+394 x Cm, = In,

6.45 x sgein = Sq.0m
+155 x 5q+«Cme = 5q.In.

28.35 x Ozs. = Crams
«0355 x Grams = QOzs.
16.4 x Cu.In = Cu.Cm.
«06 x CusCms = Cu.In.

0.68 x Ft.Sec = M,P.H.
1.467 % M.P.He = Ft,Sec.
011 x Ft.Min. M.P.H.
B8 x M.P.H. = Ft. Min.

CONTRIBUTIONS: We are happy te say that this edition is made up entirely from
contributions. In most cases, these contributions are the result of corres-
pondence or requests for special information from people who know their bu-
siness. In this manner a paerticular deficiency in model aeronautical know=-
ledge can be covered when it is needed.----Plans, as a rule, were obtained in
similar manner. Since we do not know what goes on all over the world in way
of model work, we have to depend on contests and our friends to guide us in
selecting the models.-- But we would especially like to hear from Lhose of you
who are working on projects and have no way of publishing the material.--

You may present your version this year, and in the next issue someone may find
a better way of solving or explaining the problem. The main thie is tec do
something, right or wrong, and tell the rest of us about it. You would be
surprised at what may turn up. When sending plans, see drawings in this book
and note the information given. Thanks for your cooperation.






