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Past, Present and Future

All of the pfeasures and joys that we experience while
we build and fly model airplanes are being handed to

us l)y f}IOSG LL"H‘P were }IG?’Q‘ ;Jefore us.

All of the knowledge that we may find in this book
we will take far our own, and feef that it is our rr'glzt
to do so. It truly is our right, if at the same time we
assume the responsibility of eventually adding to the
sum total of human knowledge. How could a fountain
stay alive if we all c[r'ppea’ our cups in it and no one
took care that water will continue to ﬁow?

Pity the man who will take and use the knowledge
gatfwrea’ lJy others and does not contribute his own.
He will miss one of the finest fee/fngs of life, the glow
that comes from bringing light into a corner that has
been dark since time }Jegan....Anc[ that which he
holds so tight to ln'mse:’){ will eventually be rediscovered

SOH?GG[&!y, SOR!EP!ILICG L'y someone é‘l’SE.

May, 1058 Frank Zaic
Clifton Heights, Pa.



NOTES ON R/C FLYING
by Frank Bethwaite — New Zealand

The cliff soaring articles—both in yours and M.A.N. seem to have
started the technique in New Zealand, Eastern Australia, and on your
own West Coast. But there's a rub, and here is where I would like
your advice.

Anyomne can build a model, install a radio, and fly it in good con-
dition. We all know that. But when the weather gets tough, something
gives. It mav be the model runs out of performance. It may be the
radio gear is too critical, and begins to miss controls. Or it may be the
modeller who is unable to control properly under mounting stress and
makes mistakes.

The real fun of flying for records, as I do, is that despite the best
selection of conditions, once the model is up, the weather often changes
and one finds coditions quite different from anything previously ex-
perienced, Sooner or later something gives, but there is always a lesson
from it. Recently, it has been me that has given up first.

These last few months have been a lot of this. I tried three times
to raise Dr. Chase's 8 hr. 41 min., but I came unstuck in severe weather
once at 4 hrs., and twice at about 12 hours.—once in severe turbulence
and once in rain. Also, for the past vear I have beee working up an
R/C flying boat, using rudder and throttle control. I have been flying
it all over N.Z. and Svdney despite its earlier shortcomings. This boat
is fast and potent, and I fly it mostly in a small bay surrounded by
high banks and trees and amongst moored boats. I've got away with it
for a full year, but every time I give it to a friend to get time on, it
out-runs him and fetches up smeared against a cliff. Again, it is the
modeller who has given first.

The moral of all this is that the control method is far too diffi-
cult for the ordinary modeller. We use left-centre-right centre:—I
believe you call it “sequence” control. We have tried “Bonner” on both
large plane models and on small very fast ones, and rejected it because
it was just too slow (even speeded up to the fastest pace at which
one could be certain of selection) to do the things we wanted to do. A
recent visitor to N.Z,, Carl Schmaedig, tells us that we have developed
“rudder-only” seauence control far beyond anything he had previously
seen. So, it may be that we are accustomed to controlling the models
very closely and aquickly by overseas standards, and have no qualms
about flying in conditions and places which would be unczafe with
slower operating gear.

In your letter you say “. . . the number of controls you can pack
in ... Yet I watch the models get into awful positions.”

Do I gather from this that the same problems—the model out—
running the modeller’s ability to control it (basic design notwithstand-
ing) is a feature of your flying too? More precisely, is it a feature of
some systems but not of others?
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8 R/C DEVELOPMENTS

by Harold DeBolt Williamsport, N. Y.

Lately I have had time to think a bit about R/C and what has been
going on. It all sure amazes me to no end. Just 2 years ago we were all
struggling to add elevator control and hope for engine control too, we
did have our model designs pretty well in line but that was about all.
5 channel systems were in their infancy and the people who were having
success with them could be counted on the fingers of your hands and
their success would have to be considered without perfection, Even
single channel had yet to obtain real reliability and any second control
from it was only had in a hit and miss fashion.

Today, just 2 years later the picture seems completely changed.
The answer to it all seems to have been audio tone control, once the
possibilities of this phase showed themselves things seemed to pro-
gress by leaps and bounds. With the use of tone equipment single
channel has become as reliable as the old home broadcast receiver and
along with it the lighter weight we have looked for has somehow made
itself present too, Now, we have transistors and it looks as though we
can soon do even much better. A review of what is available for multi-
control use shows about as broad a scope of reliable equipment as one
could ever dream of.

The main problem now for the modeler is no longer a hope of
having additional controls, for now he worries about just which type
will give the results he wishes. He can have a simple single channel
radio and obtain reliable secondary controls from it or if he wants
more selectivity he can go to the new and really wonderful dual-channel
systems which come very close to 5 channel operation without the
complexity. Should he demand the very ultimate there is available
equipment which will give him most any number of channels which
he might wish, all completely separate and a weight for the most com-
plex which is just slightly above the old single channel rigs and very,
very much more reliable. He even has a choice if his pocket book hap-
pens to be thin, single and dual channel rigs are offered at prices which
any modeler can stand these days. When vou realize that he can choose
the type of multi-channel operation too such as proportional, simul-
taneous and even a combination of both it becomes really fantastic in-
deed. If the military does not watch out the modelers will be passing
them before too long!

Along with the radio equipment has come actuator advancements
too. Naturally, this had to be if the new radios were to be of any use.
The reliability and performance of these cute little power packages is
some thing to truly marvel at when you consider how little energy is
actually available and used by them.
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The main two problems with actuators were fundamental and
seem well under control now. Weight has not been serious from the
beginning but it may start to enter into the picture now with the ad-
vent of so many additional controls and the desire to have independent
operation. The main problem has been reliability, and this has been a
rough row to hoe. Strangely enough a great deal of the problem is not
in the machine itself, rather it is with the operator’s ability to handle
it under all stress conditions, and, even more important, to understand
them and to maintain them in the fashion necessary for reliability.
Fortunately the time seems to have arrived when constant machine im-
provement has gradually cut down the importance of the human ele-
ment, as a direct result we have actuator reliability.

The second problem has been the need for sufficient actuator
power. Many did not realize just how much power was actually re-
quired to operate a model's controls and the by products which effect
an actuator through these controls was not even known to exist! Today
these things are pretty well known. Power was no particular problem
with the motor driven types right from the start but design changes
did have to be made to combat such things as reverse air loads and
speed of action which raised their ugly heads as time went along.

The rubber driven types did have major power problems and still
do have in some rather isolated cases. However, tremendous progress
has been made with these types too and a lot of trouble spots have
been cured. They remain as the cheapest means of operating a control
and it is hard to see where an electric device will ever replace a 2c
piece of rubber from the cost angle. At this time there are still great
advancements to be made in the proportional types of actuators, usable
types are available but the ultimate seems yet to come. It would seem
that the greatest advancement will come with these in the future.

As a so-called model designer I feel sort of naked when it comes
time to look into model advancement in these two years. Frankly, there
just has not been anywhere near the improvements; at least nothing
radical enough to get excited about. 2 years ago we were flying sym-
metrical wings successfully and doing after a fashion, when the equip-
ment allowed, the same things as are going on today. The big advance-
ment seems to be in the quantity of this flying. Many more have
switched to semi and symmetrical airfoils during that time. ‘The things
which we foresaw then seem to have come true today. These new air-
foils have improved general performance besides adding maneuvers
that were nearly impossible wih the flat bottom types.

The key to advancement seemed to be lower wing loadings. For-
tunately, the new equipment gets lighter with progress and this, plus
more seemingly simple advances in model design and construction, have
allowed much lower wing loadings. The result is that the models con-
tinue to look similar to those before but that is the least of it, Close
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examination shows a much lighter ready to fly aircraft and numerous
improvements in structural details. In a couple of cases I have seen
high performance models which are carrying considerably more than
their own weight in R/C equipment without the slightest sacrifice in
performance. That is an achievement that even full scale can look on
with considerable thought.

It had been thought that a good rugged long lasting model needed
plenty of structural beef to stand up. This theory seems outdated by
these new ideas as the ruggedness seem to have improved intead of
our loosing it. The answer seems to lie in mass enertia and associated
forces. The lighter ships just don't hit as hard as the old style. The
enertia of lighter structural weights is less with the result that they
tend to bounce rather than disintegrate. A good example of it is pic-
tured in Dwight Hartmans NATS movies where he caught one of th?se
new style jobs actually bouncing around on the concrete runway with
no apparent damage, something to think about!

What advancements in model design that have been realized were
made along the same lines, to get the loading down. In a great many
cases it was found that the average R/C design could stand some addi-
tional wing area without detracting very much if anything from its
stability. In the case of a popular kit a wide spread change was to in-
crease the area from just over 5 sq. ft. to a full 6 sq. ft. by increasing
the chord by 1 inch and adding an inch to the span. No other changes
were required except that for contest performance the engine was
usually jumped from a .19 to a throttle equipped .29. As a result per-
formance increased considerably as the added area was to the peak side
of the performance curve, so to speak. In general this could be said to
represent the general trend, at least in monos. One advantage of it be-
came immediately apparent, take off ability increased to perfection. The
difference seemed to come from the added power and increased lift
which allowed the model to get off quicker and before it had a chance
to run afoul. In the air the performance improved to the extent that
many maneuvers could now be done from level flight which required
a rather ambitious dive before. One point worth noting was that in
spite of the greater lift and lower wing loading the built in flight con-
trols of the design, still functioned well with the result that there was
no loss of penetration or added ballooning effects,

It seems to have become apparent also that there is a minimum
dihedral angle which we can go to in models after which performance
has to suffer. Numerous attempts were made to use less than 5 degrees
but none seemed to have the inherent flyability that 5 degrees offers.
One better answerto the lateral stability problem may be to raise the

C.G. while maintaining the 5 degrees, no apparent losses occcurred
with this approach.

Of course with the more widespread use of symmetrical wings the
wing loading problem became more critical, It would seem that it has
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now been proven that to equal a flat bottom foil rate of sink, a sym-
metrical foil must be flown at a considerable lighter loading, say 10 oz.
for a symmetrical to equal a flat bottom at 15 oz. Another symmetrical
problem was speed, however this seems to have been controlled auto-
matically. With the symmetrical foil; area was increased to be able
to equal the heavier loaded flat section.The added area seemed to create
just enough more drag so that the speed would be on an equal basis.

One answer to the wing loading problem was the change to a bi-
plane. Here it was found that a tremendous amount of area could be
added with very little increase in the overall weight of the model.
Actually it was found that 709, more wing area could be added while
increasing the total weight by only about 119 which of course was a
simple way to solve a nasty problem. There were other advantages also
for the Bipe. It allows a rather small overall size model which is cap-
able of carrying equipment that would require a mono of double the
size and power to equal in performance. With the desire for so many
additional new controls it seems most probable that we are in an era
where the Bipes will become more popular for this reason alone. Very
few seem to like the effort which must be put into the bomber size
R/C ships. Another apparent advantage of the Bipe was greatly im-
proved maneuverability over the comparable monoplane. For the first
time we had a model which could maneuver so sharply that it was on
the verge of tearing itself apart in the turns! These really spectacular
close hauled maneuvers did not seem as pretty to watch as they would
be if they were just a bit larger, so another first was scored when it
became necessary to reduce the amount of control action in order to
cut back on performance! No apparent weakness has been seen in the
Bipe as yet, they are simple to design force-wise, they are compact to
handle and they fly very steadily; that is until you ask them to do
something, then things really happen!

It would appear that we may be on the verge of a new look in
models and that they will be more complex than ever before with per-
formance that will come very close to the many dreams we have had.
With many models underway that will duplicate exactly all full scale
controls in a very usable manner, it looks as though a considerable
number of flyers will be in for a pretty full flying season just learning
to use them all. Once they are accomplished, flying should take another
great step forward, perhaps close to the ultimate for the type of models
which we have today. Right at this moment the grapevine says the fol-
lowing controls are required if you are to keep up with the Jones's.
Semi or proportional rudder; trimmable and self-neutralizing elevators;
semi-proportional engine control; steerable tail wheel; positive acting
brakes; differential operating ailerons working together with the rudder
and a good set of wing flaps. With these things a guy is supposed to be
in with the “boys” but who knows what the grapevine may have
overlooked?
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R/C NEWS FROM DOWN UNDER

by Don Wilson New Zealand

Radio flying occupies all my modelling time now, which is not as
much as I would like, and I find that flying and maintaining three or
four R/C models is just about a full time occupation. My next project
is a delta for R/, to serve as test hack for a possible R/C speed-record
attempt later on. Should be exciting, if nothing else.

You will know, of course, of Frank Bethwaite 714 hour effort
with his sailplane earlier this year. We feel that this time will take
some cracking. However, we have our eyes always open .for suitable
weather, and will try to better it given the chance. Likewise the present
314 hour power R/C record held by Russia.

Frank’s next model will be for R/C power duration and should
do the trick after we get to know it. His latest effort is a beautiful
R/C flying boat with rudder and engine conirol, and it is a joy to
fly it. My first four flights with it resulted in no more than five feet
difference between the four landing spots, which, even if I say so my-
self, is a pretty good average. This model will give us both a lot of
pleasure this summer, I am sure.

We are interested out here to see how R/C is developing in the
U.S.A., especially multi-control. The commercial gear, to us, seems
a whale of a price to pay, but your experts must get the desired re-
sults from its use. We are tending to stay as simple as possible, using
just single channel carrier sets, with the obvious restrictions of only
one control at a time. However, Les Wright is hatching out some new
circuits I think, and I know that easy multi-control for the average
flyer is his aim.

I am quite sure that his present equipment cannot be beaten for
reliability and most R/C people here seem quite content to leave the
new development work to Les. Most of his time for the past year has
been on his factory production problems, especially LP records, but I
believe that the present discs are equal to the world's best in micro-
groove.

I see that the latest Wakefield results are out, and feature Russian
names near the top. If we out here could only fly our own models
personally in the Wakefield, what a difference it would make to us.
Transport of models from here is a major business and they invariably
seem to arrive late or at the wrong place now. I think that we would
have a full team in Australia in person, if the contest could have been
held there following the Alan King's win in U.S.A. However, the FAI
in its wisdom decided not, but we will never quite forgive it for that
decision. Anyway, the FAI is rapidly killing the clan by its frequent
rule changes, so what the heck?
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I have little personal news of interest, Frank; somehow, we all
seem to have been rushing around this summer, and have not had our
old “get-togethers” so often. Wind is always a bug bear in this country;
New Zealand is only about the size of California, and is smack across
the “Roaring Forties” of sailing-ship fame. Once I used to fly, wind
or no wind, but not now. Time is too precious and radio models too
valuable and complex to risk needlessly. So if it is too windy to fly,
I just change my plans and do something else. After all, there is always
another week-end in five days which might be O.K.

Frank is keen to have another go at the R/C sailplane record.
He wrote to the California, Bob Chase, who beat his record by almost
an hour—new time 81/, hrs.—and received a most cordial and interest-
ing reply. The next couple of months are probably the most suitable
for the desired wind conditions here, so Frank will probably be making
a serious attempt soon. It will be a marathon!

About the R/C Delta, Results confirm overseas reports, and this
type of model is really most stable and smooth in flight. To my eyes,
though, a delta still looks “wrong” in the air, with my preconceived
ideas of conventional aircraft. However, my own experience has con-
vinced me of their 1007/ practicability as a model, and I hope to build
another more ambitious delta in the future. There seems to be a good

deal of local interest in deltas just now, and a temporary batch of such
models will probably result.

Madel 7, Vilitkooskiho ) uss.®e E/c )

Model V. Geranimova



MULTI R/C DESIGN

by Claude McCullough Ottumwa, lowa

For sport flying or non-complicated contest work I have always
preferred a high wing loading, not only because a rugged ship can
take punishment but also for wind bucking and smoother, non-bouncy
flights. However, when it comes to the type of performance common
in multi-control events nowadays—inversion, rolls, outside loops, etc.—
there is simply no good substitute for a low wing loading.

Boxcar was designed to have as much wing area as could be rea-
scnably packed into an ordinary automobile. Using a very low A/R
gave about 1,300 sq inches and contributed to excellent maneuvera-
bility, This short coupled type of design also proved efficient from the
standpoint of keeping weight down. Although the structure was built
without skimping and packed full of batteries and equipment the total
weight was a reasonable 9 lbs,

A deep cabin provides plenty of room for any type of gadget
and space to get at them for adjustments. Large control surfaces were
chosen since I believe they deliver smoother maneuvers than smaller
areas. A big elevator is particularly necessary to outside loop a lifting
wing section, in this case a deep Clark-Y based airfoil. The lifting force
available is noticeable in a hand launch—the ship will fly right away
without dislocating your back.

Low loading is a wonderful aid to takeoff characteristics so 1
didn’t go wheel-happy for once, keeping a simple two wheel gear well
back from the L.. E. Tests with several length gears have convinced me
that a long one with high ground angle gives a quicker, smoother ROG
than a short gear, and is easier on props as well,

Power is also an important factor on takeoff. T have found no
.60-.65 as reliable as the Anderson Spitfire and it has plenty of brute
force and takes speed contrel perfectly, something that some engines
in this class are not noted for I see a lot of ships that could use more
power on high speed. I've gone to three-speed, with high really whining
to get off quick and climb after maneuvers. Medium is used most of
the time in the air, set to maintain or barely gain altitude. Low is ad-
justed as a descending speed for touch and go, etc.
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RUDDER AND/OR AILERON CONTROL
by Dr. Walter Good Bethesda, Md.

I believe the question between aileron and rudder control is begin-
ning to clear a bit. I like to look at the problem as follows:

1. RUDDER CONTROL—

Rudder Control banks a model simply because the rudder deflec-
tion causes a yaw which in turn causes the dihedral to roll the model.
Actually, the design conditions of a rudder model are nicely met if the
model is “spirally stable.” This means generous dihedral and small fin.
The MULTIBUG uses 7 degree dihedral in each panel and has a 6%
fin. Such a model will recover rather rapidly from a turn upon neu-
tralizing the rudder, By the same token, holding a small amount of
rudder is necessary to hold a steady turn, Such a ship as the MULTI-
BUG will do a rather nice slow roll, on axis, simply by holding full
rudder and pumping the elevator down and up at the right time. Of
course, the ship is in a constant yaw during the whole roll and the
dihedral is the actual roll producer.

2. AILERON CONTROL—

The use of ailerons to produce roll is very effective, but there is a
secondary action due to the drag of the down aileron (adverse yaw). If
the ship is spirally stable then, by definition, its directional stability is
weak and the dragging aileron will cause a vaw angle. The yaw brings
the dihedral inte play and it produces a roll which is “opposite” to that
produced by the ailerons. Thus it is possible for an aileron ship to start

a very rapid roll which quickly slows down due to the opposing di-
hedral.

In theory it is possible for the roll to actually reverse but I have
never seen this in a practical case. I believe I have observed this vari-
able roll rate in the SMOG HOG (Howard Bonner) equipped with
ailerons. The SMOG HOG is a high wing design with about 5 degree
dihedral per panel so it has a fair degree of spiral stability and is
usually steered by the rudder. Therefore when ailerons were added
some of the roll opposition effect should be expected.

The interesting point here is that a ship which steers well by
rudder control will not do too well with ailerons. Or, saying it another
way, an “aileron ship"” should possess a “weak or zero spiral stability”
so that the yawing does not produce roll recovery (or at most a very
weak recovery). This shows up remarkably well in the ASTRO HOG
(Fred Dunn) design which is a low wing with weak spiral stability.
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It steers easily with aileron, and rolls rapidly and smoothly with ailerons,
but try to steer with rudder and ugh! the ship yaws violently and
finally works into a very jerky turn,

Another example is a recent plane by Gene Foxworthy, His ap-
proach was to use a shoulder wing with low dihedral (less than 2 degree
per panel) and a moderate fin area such that the ship would hold a
turn in either direction with controls in neutral; weak spiral stability.
He then steered with a mixture of aileron and rudder both linked to
the same servo. In fact he used a "single” aileron and was able to do
smooth rolls in either direction. I would guess his design would fall
intermediate between a pure rudder hip and a pure aileron.ship.

Still another way of looking at the aileron ship is that its direc-
tional stability is large and hence the aileron drag cannot cause a large
yaw and hence what little dihedral effect exists cannot produce much
roll.

I have probably over-simplified the situation but I really believe
that our ideas are pretty close together. I did find an NACA report
which helps on the dihedral and fin area basis, It is:

NACA Technical Note No. 1094 "“Experimental Determination of
The Effects of Dihedral, Vertical Tail Area, and Lift Coefficient
on Lateral Stability and Control Characteristics.” By Marion O.
McKinney, Jr., July 1946,

He flies an unpowered model in the free flight tunnel with di-
hedrals that vary from -20 degrees to -18 degrees and fin areas from 0
to 35'.. He also tried both rudder and aileron control, separatelyf and
in combination. Very interesting,

Another reference which has a lot of good basic info is a text
called :

“Airplane Performance Stability and Control” by C. D. Perkins
and R. E. Hage, date 1949, Published by John Wiley & Sons, Inc.,
New York City.

The book is written for the aeronautical engineer and uses the
Math rather profusely, but I am sure some of the R/C Fliers would
like to know about it.

Our DC/RC is putting on an AMA RC Technical Conference here
in Washington on April 12 and 13th. One of the papers will be by Don
Hewes of NACA on the subject of rudder and aileron control.

Just back from a California trip where the generous Larks (Bonner
and Dunham) let me fly their famous ASTRO HOGS, hence the first
hand reference to the above.
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RUDDER, ELEVATOR AND AILERON

by Frank Zaic New York, N. Y.

Most of us use rudder for turn adjustments and take it for granted
without bothering to know how it does the job. As for the aileron,
about the only use we make of it is when we warp wings for flight
adjustments. But with R/C flying becoming more like full scale, time
has come to become acquainted with rudder and/or aileron turn con-
trol. Free flight fliers can also profit by knowing the limits of each
method so that a particular control will not be forced to do a job it
cannot do.

RUDDER CONTROL

When a rudder is set for a turn, it tends to swing or skid the
model so that its center line is no longer in flight path, What happens
next depends on the layout of the model. This can be best seen‘by
locking at the model along the flight path and note the elements which
are affected by the side exposure to the air flow.

The side area of the model will determine how effective the rudder
is in swinging and holding the model in a skid. If the area effect is
almost balanced about the C.G., the rudder needs only slight effort to
swing the model into a skid. But if the area effect behind the CG is
strong, the rudder will need a larger area as well as greater setting to
counteract the rear side area and hold the model in desired skid. And
if the area effect is strong ahead of the C.G., the rudder setting may be
just enough to make the model practically swing 180 degrees around.

The next check along the flight path is the wing. If the wing is
flat, it has relatively no influence on the position of the model in skid
and the above reaction will take place. But if it has a dihedral angle,
the change can be great. If dihedral is negative, the model will have
a tendency to roll in direction opposite to desired turn, and very likely
just tumble out of control. With a positive dihedral, the resulting roll
will be in the desired turn. The amount of roll will depend on the di-
hedral angle and the ability of the rudder to handle counter-turn-force
generated by the dihedral effect. This is an important point and needs
greater detail.

When a wing with a positive dihedral angle is set in a skid, the
wing halves will have different angles of attack. The “outside” wing
has more, and the “inner” has less. The lift and drag values will follow
suit. So that the “outside” wing will have greater lift: and drag values
than the “inner" one. The lift values we can utilize in causing the
model to roll, but the drag values can give us trouble. It is obvious that
the drag value of the “inner” wing is less than that of the “outer” one,
with the result that the remaining drag value (after balancing the
“inner” drag) of the “outer” wing will tend to work in opposition against
rudder. As long as the rudder force is greater than the excessive drag
of the “outer” wing. the side skid will be increased until rudder force



and “outer” wing drag are balanced. And, conversely, the side skid
angle will decrease if the “outer” wing drag is stronger than the rudder
force until a balance is reached. From this it can be seen that excessive
rudder control can force the dihedral -effect to roll the model into a
vertical position. While excessive dihedral, in combination with small
rudder, can hold the model almost level with practically no roll assist.
for turning.
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After the turn is established, the model may ease out of the side
skid attitude, This is partially done by the "“outside” wing travelling at
a higher speed and so generating more lift without the benefit of di-
hedral effect. And the rudder setting is also minimized by the “Cir-
cular Airflow" effect. It is quite possible that the model may now have
very little or no side skid angle after it establishes a uniform turn
pattern, However, this particular point needs greater clarification in
details for convictions, one way or other.
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The reason for utilizing the dihedral effect is to cause the model
to roll when rudder is applied. The reason or need for the roll is to bank
the model so that a portion of its lift can be used to counteract the
centrifugal force which is developed when the model begins to circle.
W ithout this side force, it would be impossible to obtain smooth circling,
if any, no matter how much rudder is applied. So we may say that the
rudder sets in operation a series of sequences which end by having the
model banked so that part of its lift is used for counteracting the C.F.
during the turn.
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AILERON CONTROL

An Aileron by itself can be just as useless as the rudder without
dihedral effect. It needs help from other elements. In principle, the
ailerons are used to cause the plan to roll and so present part of the lift
as counterforce for C.F. The depressed aileron half of the wing gene-
rates more lift than the other half, causing the plane to roll. The problem
lies in the fact that the depressed aileron, while producing greater lift,
also produces greater drag. This drag will tend to swing the model into
a yaw or side skid in direction of the turn without the benefit of rolling.
In fact, if the model has a dihedral, its action will be to counter the
work of the depressed aileron. So, where is the gain? The solution, ob-
viously, is to have side area effect extra powerful behind the C.G. so
that any tendency toward side skidding will be quickly corrected or
held to minimum.

So, here again, we see that the size of rudder area (in sense that it
is side area behind the C.G.) will determine the effectiveness of the
aileron control. Small rudder, relatively speaking, will make aileron
turn control practically useless. While a large rudder area will provide
an almost automatic assistance to the aileron. In fact, a large fixed
rudder in combination with movable aileron will provide turning ac-
tion similar to full scale rudder/aileron combination, Note that in an
aileron skid the airflow against the rudder is similar to rudder set for
a turn.
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The story of circling or turning is a long one and it can become
complexed. We have only covered the general mechanics of how a turn
is developed with rudder and/or aileron without considering other forces
involved as well as changes in the aerodynamical balances which oc-
cur when flight path is changed from a straight path to a circular one.
Some examples:

Although rudder may be large enough in area and have large an-
gular movement to force the model into a very tight circle, the rest of
the model may not be properly coordinated to do this. And if the model
is forced into a tight and highly banked circle, it may not be able to
generate enough side lift to counter the C.F., and at the same time
lose its longitudinal balance due to the “Circular Airflow” effects, and
spiral dive out of control without being able to correct it with reversed
rudder setting. Then we have effect of the power thrust line which can
affect the final outcome, depending on the type of cotrol. So, you see,
it can be fun!

R/C may give many of us an omnipotent feeling of power to cir-
cumvent all petty little things like aerodynamical trifles, but comes the
day of reckoning when all sorts of frantic button pushing will not be
able to overcome one of the little aerodynamical trifles which has been
pushed just a bit too far. It is a good rule to remember not to push
a model and its ability or inherent stability, if we want to avoid spiral
dives. Of course, this implies that you will recognize the symptoms that
every model displays just before it goes temperamental.

To us, R/C presents a wonderful opportunity to investigate all
sorts of aeronautical problems peculiar to model design and flying, And
we hope that many of you will eventually become blase about stunt
flying and do some serious experimental work,

FLYING WING CONTROL

The aileron control can be very nicely demonstrated on flying
wing designs. As any one who has tried flying wings can attest, the
natural tendecy is to warp one of the wing tips down when a turn is
desired. The reasoning being that the down warp or wash in will provide
extra lift which will roll the model into a bank in the development of a
turn. The surprise comes when the actual circle turns out to be- just
opposite to expectations. As it has been demonstrated, the higher angle
of attack besides giving higher lift, also generates higher drag. With
practically no side area behind the C.G. in flying wings to act as counter
force area, the drag of warped wing tip will naturally lag behind and
so cause the unexpected turn. Therefore, it would seem that the logical
turn control for flying wings is to have “drag” vanes on the tips.

The above action will also occur on any model whose side area is
balanced about the C.G. or favors front, and the warping of the wing
is used for “turn” control.



122 ELEVATOR CONTROL

“And very little “down' elevator is needed for a dive,” is a state-
ment usually said in surprise (because the “up"” elevator takes a lot of
maovement before action takes place). But is the nature of airplane de-
sign that only a slight “down™ elevator brings rapid and violent action.

The reason that a “down’” elevator is seemingly so effective can be
traced to the characteristics of the wing, in particular, the Center of
Lift movement with change of angle of attack. This can be best described
by referring to the diagrams,

Diagram “A" shows a model in a level flight with wing and stab-
elevator balanced. Note that the lift of the wing is centered over the
359 point at which the C.G. is also located. In this position the stab-
elevator has neutral action.

Diagram "B" shows the model forced into 8 degrees by the “up”
elevator to obtain climb or loop. Note that the wing’s lift has shifted
slightly ahead of the C G. and that its helpiné the "up"” elevator action.
However, the wing's effort is not enough to worry about.

22A

Diagram “C" shows the model in a dive. To obtain this condition,
the wing is obviously forced into a zero lift condition by the “down”
elevator. For a Clark Y, zero lift means -5 degrees. Now, airfoil char-
acteristics show that at -4 degrees the Center of lift, what is left of it,
1s at the trailing edge. Although it is obvious thart at zero lift, its position
has no meaning as it is also zero. However, we should realize that on
its way back, from 35% position at 4 degrees as the angle of attack
moved towards -4 degrees, the Center of Lift moved backward to 1007/
or trailing edge point. And that as soon as it moved from the 35% C.G.
point, the Center of Lift tended to dive the model around the C.G. point.
Or we might say that its moment about the C.G. helped the “down”
elevator bring the model into lower angles of attack.

*

So, next time, a “very little down” elevator gives you “lots of
down’ action, just remember that as soon as you start the “down"”
elevator, the airfoil characteristics jump into action and help it dump
the model into a dive, no questions asked,
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VERY HIGH THRUST LINE (VHT)
by Stanley D. Hill Santa Barbara, Calif.

If T were to generalize about these “High Thrust Line” jobs I
would say that they are a little easier to fly, not nearly as critical to
handle high power without resorting to such power wasting practices
as tight spiral climbs.

As long as the wing is in the prop wash the resulting lift and in-
creased downwash onto the stab bring about a looping tendency that
must be compensated for by use of downthrust or (less desirable)
thicker stabilizers. The “Very High Thrust Line"” jobs with the wing
out, or nearly out of the prop wash are trouble free on this point and
have no looping problems at all. There are a few very successful jobs
with wing, engine and stab on the same line but seem to require almost
fantastic thrust offsets,

Too many modelers have failed to pay attention to the rolling and
yawing moments induced by slipstream rotation—due, I suppose, to
the predominance of only one basic type model. Change to HTL to
VHTL type forces an awareness of these effects and their resulting
flight patterns. HTL models with the fin in the slipstream will normally
climb to the left and tend to dive if turned to the right under power.
Those with the fin outside the slipstream are sill rather “leftish” but
can turn right under power safely.

The greater the amount of wing, fuselage, fin and stab area within
this spiral flow of propwash, the more positive will be these effects on
the model's characteristic flight pattern.

Realization of this prompted development of the “Hammerhead,”
a VHTL job with only a forward fin, (Austrian style) which served as
an engine support, getting any prop wash at all. Torque plus wash on
the fin still gave a left climb but a small rudder tab permitted straight
or even right climb with safety.

Putting the rudder back on top in the wash countered the small
left tendency; resulting in a beautiful straight climb that used all the
power in going up—way up. No downthrust is needed on these VHTL
models yet they still have reasonable decalage of 3 to 5 degrees when
trimmed for a straight climb. Stab tilt is the only turn source, and
C.G. is in the 709 to 80¢; range.

Ossie Czepa has tried this same “engine-on-forward-fin" set-up
and from what I hear had very superior results. His has fin both above
and below the thrust line, effectively canceling yaw and roll moments
due to prop was on the fin,

Have lately been trying very long stab moments of from 509 to
75% of wing span (309 stab and 6 degree tilt) and this, in combina-
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tion with the engine-on-fin set-up, has produced the most docile and pre-
dictable yet very high performance jobs I have ever seen,

Decalage on these VHTL models does have to be greater than on
a low thrust line one to prevent nosing over under power. As far as
I am concerned this is a desirable feature as it gets away from those
dangerous “knife edge” trims of 0 to 2 degrees. Because of this, C.G.
will be carried from 59; to 109, farther forward than on a low, medium
or high thrust line job attempting to fly the same pattern.

The figures in the thrust line location effects chart are obviously
generalizations that do not take into account all possible variations of
lateral area distribution, C.G., etc., but it does show the basic relation-
ship fairly well.

As 1 see it, these “High Thrust Line” models have one big
advantage—that of being able to have a knife-edge climb plus freedom
from knife-edge stability. As you mentioned, a quick pitch-moment
calculation shows a good margin of safety obtainable in no other way.

I have done nothing but “High Thrust Line” jobs for about 13
years, in firm belief that it is the answer. Finally, others are beginning to
find that it works and are “coming over to the other side of the fence.”

VHTL and Downthrust have a lot of effects in common, but as
flight and engine speed varies more and more the similarity decreases.
Of the two, VHTL is much easier to predict and control; the prop
wash is free. But on a high degree downthrust, there is a lot of stuff
sticking out or into the prop wash,

Not that there is much, but there is a bit more power available
for climb on VHTL due to lower triangulation and drag (less of ship
in prop wash) losses.
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ABSYE | FCRWARD FIN 0 St L, Rt 3°t0 5°
\EIE\I%R TI{ISDEIFEGE)[E)‘E\F’:ING i YO Kol Sl 1.5° 10 4°
s feseme e v s | sLm. | 0w
-l i e Ll B B 0 to4®

St.L=5Stab Tilt to Left



31

i —
s — 9 i 4 " _I
=
T ¥ P
| rood === | |
1 { ! L ¢
= Uil
b =
£ v Fuwsws  wan il Rl Toey -
STEAneD fu ot ansis LY ETAS fEeyw
wesnrER i )
—— = - g
HINE TONGUE Ay AE MivEl J" = T F Py comd

FURE Mo AT 1w JLOT 1N FO2ECNGE
To Pses c& Ar SOk THEN

CEMENT v PLACE
— =“¢%‘1=_

4 wder Sibas

T Teir e

£7 GirDk

zr
Wiww 3T STag @° Tussemce
e s:DE3
) £ Fo
e/ 4 Berros
T FUSELAGE 13 I6LD 10
3 Ferid Mo T Biriwnraid
el AT T4 JNTERFALY FRn i zd
BoireD ro ' “ 3 sede
s SERE BACK id - o
Ay Fav Coks | i3 ]"”F__—T-___ — *
. Sxage BT Wons By 53
Powew: Oiver 7 24 1 Hrs il ’
T a ot —— -
e ) o ——— =t
Sk TS T — =
& 3ips FawusT = it 4

STanaEy D HILL
| San A BARBARA, CaLiF

T
|
|t T HAMMERHEAD JT |

pe VYTV VY

k.

14
.‘Va‘f?_? /76 2p.0m Siab 3/ b e F/)ﬂr EvZrrs

5 ’s ; 61 JI

T T ; : —r ~T
g Bk 1 | = . | 4
- : ! =]
1 L] i i | e

e Sheer Balisa
PoNER: ArweoD SHREK
THEUSTLNE O rowinG /* BIsrT

o

FUSELAGE: 3 Pes Haisa I
Sam Yy n 333y

e e fid. Bajsa Coraers = é—|
" | Aczg 24
USHT 049 F4/ /i | e == &
Ossse JZEPA T T ™
Chicago Asronuvis = b 3
Ma'uyg 8 Wien 1 i P Lw Bibs




32
CHANGING MOMENT ARMS

by Pete Buskell England

About modelling, I have not found time for much of it during the
past couple of years, but I have a few things that may be of interest
for your new book.

First, you may remember my building a “SLICK STICK" of 4 in.
shorter Moment Arm and finding some big changes in model perfor-
mance? Well, I tried a few other lengths in an attempt to find what
was happening.

Calling the original Length “X" I found that at X-1 in. glide sta-
bility deteriorated slightly and power handling improved a bit. Between
X-1 in, and X-4 in, glide stability deteriorated very badly (having got
a flat glide the ship would start stalling at a slight gust and built it up
rapidly) and power handling was very much easier, At X = 1 in. there
was a further flight improvement in glide stability but no noticeable
effect on power. Further increase in length produced very little effect.
I interpret these tests in the following way:

In shortening the M.A. I was moving the stabilizer into an area of
strong down-wash (turbulent wake) and the effects of this are quite
large when the C.G. is well aft. The power control improved because
it was necessary to remove a lot of wing incidence to restore the glide
turn.

On power, when the wing flies close to zero lift there is no down-
wash and hence the angular difference is much less than for a long
moment model. This may seem to point to using a short or moderate
M.A. for handling high power, but I do not think so.

The key to success is I think, in a reliable model, and in this glide
stability is of the utmost importance. Lack of it will manifest itself
in poor transfer from power to glide and even more important in the
ability to hook and hold risers and to ride it out smoothly in high winds.

On the debit side, if you can get the stab out of strong Down
Wash area you will almost certainly need a low A.R. stab to control
power,

These can be tricky if you want to do a normal take-off, on ac-
count of the ship building up too much speed before the nose comes up.
With VTO or HL this worry disappears.

Getting the stab out of strong Down Wash area would appear to
depend largely on practical experiment as conditions will vary widely
for different sections and layouts. Generally, though, I think it would
need to be a long model for a pylon layout. Other alternative would
be to lower the wing (current low pylon trend) or put the tailplane
high (structurally difficult but would go well with a layout using a few
degrees downthrust).
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One point where I would disagree with is in advocating down-
thrust as a means of trimming high power. Most people find it necessary
to add about 10° before it has any effect. In actual fact, this 10° is quite
a bit more. Taking an average sort of model with undercambered sec-
tion around 9% thick, the ship will fly with the wing near zero lift
which will occur at about -4°. Add 3° rigging to -4 and you have the
fuselage -7¢ with reference to flight path. With 10° downthrust built-in,
you are starting to waste quite a bit of power. In the example the actual
thrust line is -17° to flight path during power.

Currently over here, in FAI Power more and more people are
carving their own props and breathing more than somewhat on the
motor in an effort to get more blast, and not many find it necessary to
use downthrust,

I have had quite a bit of trouble with my current design during
the past year or so. I was not very happy with the ships I flew at
Wiesbaden as they flew on too much right rudder and took a lot of
trimming. In Wiesbaden the motors were new and I managed OK.
Later they ran-in some and I could not handle the extra blast, either
had a barrel roll at the start or a wind-in at the end of the run.

I built a light stab and chopped 2 in. off the nose (on advice of
many people, it seems my old ship should not have flown at all! ! )
after this I could not trim it at all.

Spent most of the season trying new fin layouts and finally cleared
things up by removing the underfin altogether,

But getting back to short nose, it is a thing many people say is a
must for a good gas model. All it did for mine (apart from aggravating
the above trouble) was to make the power turn very slightly more con-
sistent for changes of power or prop (never worried me anyway) and
make the glide recovery a little better in turbulent conditions. So it
would seem that this “must” is in a similar class to “heavy props” and
“Gyro Effect” etc., not a major factor.
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TRAJECTORY STABILITY
by Alan C. Brown Los Angeles, Calif.

As you can see, I have changed my address by about 6000 miles,
and have only now got settled down. I expect I shall have missed an
opportunity of putting anything in the “57 book, but like the chance
to talk over some of the items on trajedory stability with people who
may have comments to make. I have done very little new thinking on
the subject, but just recently have thought about power model per-
formance, in particular with respect to the new F.A.IL rules.

First of all, it seems that with weights up to 25-30 ounces, and
thrust for a good 0.15 not much different, it seems that we can think
more about the glide, and not need to spiral so much to preserve our
climbing stability. The description of obtaining optimum performance
is simpler than for the rubber model, as the power duration is fixed,
although, of course, it is more difficult to achieve the best possible
duration. For the best time, we must get as high as we can on the
power run, and have the best glide possible after that. This probably
sounds very obvious, but we may as well state the facts first, and then
see how to best achieve them.

Under power, we want to get as high as possible in a given time;
so first we must go the shortest way, and second the fastest. The
shortest way means no looping spirals unless it is absolutely necessary
for trajectory stability. As the thrust/weight ratio is now near one, we
can probably climb straight or very nearly. We obviously do not need
a great deal of lift in this case, but must concentrate on reducing drag.

Now I am beginning to wander, although it is not a thing that can
be satisfactorily calculated because of a lot of unknown aerofoil proper-
ties, whether we ought to go to a wing section with better glide charac-
teristics. The model is not going to climb as fast as under previous
rules, so maybe we do not need the low drag sections which are not
quite so good on the glide.

Still, to get to the climb, we are stuck with the thrust and weight,
We do not need much lift, we must cut down drag. Most of the drag
is going to come from the wing, so let us set that near its minimum
drag angle, probably about -1 or 0 degrees. It will still be giving some
lift at this angle if it has much camber. The tail probably has 2 to 3
degrees less incidence than the wing, which means that on the climb
it may be at about -3 degrees, and with less camber than the wing,
will probably be giving negative lift. Now, let us see where we are.
We are good on the drag, but have a nose-up pitching moment due
to the down load on the tail and upload on the wing. (See Fig. 1.) We
can still move the thrust line around to balance, and now we are like
this: (see Fig. 2).
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The position of the wing relative to the tail will be determined
by the best gliding performance, when the wing is up at 10%or)2® de-
grees, of course. Now we seem to have the forces and moments balanced
in the longitudinal plane,

The other major action on the model is the toraue from the motor,
Sidewash from the prop on the wing and front fuselage will compensate
this slightly, but we need a force on the front of the model to give a
yawing moment to stop the roll tendencies from the torque developing
into aspin. This yawing force can be provided by sidewash from the
prop on the front fuselage, not to provide a rolling moment, but to yaw
the model. This means side area above the prop, and so here is a pic-

ture of our complete model.

h

N

This looks a bit of a mess, but I think the idea is there, Now let
us compare with the standard pylon model. Torque /Rolling character-
istics are satisfactorily as before with the side area above the prop
center line; the tailplane is almost invariably at positive incidence, so

the moment set-up looks like this:

D e

7'/{_2—0'-57' '

Thrust/Drag gives a nose-up moment and tail lift gives a nose-
down moment so everything is fine. In fact, pylon models have been
doing pretty well for a long tim=! However, if the pylon model has
positive tail incidence the wing incidence is greater, and so the drag
is a little more, I think, than the shape I described.
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Looking at the picture I drew earlier, it looks as if the conventional
pylon model has less body drag than mine, but maybe I can draw one
that looks a bit better.

The next point is that the pylon model has a high wing and mine
has a low wing, so the pylon gains on the pendulum effect helping its
rolling stability.

Oscar Czepa's models come to mind now. They look like this:

A

kT \J
“\

It is similar layout to mine, but he gets his nose down moment
from downthrust. This is an improvement as regards getting the weight
down, but detracts, I think, because of the more inefficient thrust. As
I mentioned in my trajectory stability article, he can probably climb
at a steeper angle, in a straight line, but still, I think, he sacrifices in
possible height obtained.

Summarizing: I think all really successful contest machines must
have side area above the thrust line near the nose. And secondly: the
lower thrust line on the fuselage, the more tail incidence is needed.
Most of this material I have written is fairly well known, or at least
individual planes have been made on the lines of those T have suggested,
but at least this letter tells you what I am thinking on the subject.

Center of Lateral Area

Now let me get on to one of my pet hates, (maybe the word is
too strong) ; but I am thinking about certain C.L.A. theories, or, speci-
fically the magic phrase “Center of Lateral Area.”

The important point is that the side force on a body does not act
anywhere near its center of side area. In fact, and this surprises many
people, the lift distribution on a body which has a reasonably smooth
shape looks like this. Yes, it actually develops negative lift at the rear
end, so the resultant lift looks like this:
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Sometimes the lift can be acting ahead of the nose! This depends
upon how well the flow remains attached althe rear end. The better it
sticks, the more negative lift we get at the rear end, and so the more
unstable is the body. This may explain why people find their models
less stable when streamlined than when unstreamlined. Of course, this
effects both lateral and longitudinal stability.

Proof of this lies in the behavior of the child’s balloon on a stick.
Let me draw a picture of it. Now if the wind is blowing perpendicular
to the balloon, the center of pressure is on the middle of it like in Fig.
12, Just like a wing has its center of drag in the middle. So the center
of pressure on the balloon changes from being ahead of the balloon at
0 degrees incident to being at 509 back at 90 degrecs incidence. In
other words, center of pressure moves back as the incidence increases

like this: (Fig. 13)
)
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Now let us go back to the little boy with his balloon. If the wind
is blowing against it, what does it tend to do? Well it is unstable at
0 degrees incidence, so it will not just stream into the wind at zero
incidence, but it will tend to flap over to one side. When it reaches
about 20 or 30 degrees incidence, it becomes stable. But will generally
overshoot, and so tends to oscillate about this angle, and may tend to
hop over to the other side as in Fig. 14, Sometimes the balloon will
tend to sweep out a cone of about 20 degrees like in Fig. 15. I am sure
this seems fairly familiar from the fairgrounds.

. Well, what has happened to the Center of Pressure? It seems that
it might be anywhere, and certainly not at the Center of Lateral area,
except when we are at 90 degrees incidence.
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POWER MODEL NOTES by Ray Monks England

When I received your last year book I was very interested in
Stuart Savage's letter in which he complained about his gas models
being inconsistant. At that time I too was having much the same ex-
perience. The models were fine in calm weather, but in a little turbu-
lence would mush rather than glide. These models featured 459 stab,
identical wing and stab construction, and sections with C.G, at the
Wing's T.E.

At the last elims “in July™” I decided to approach the problem from
a different angle. I had come to the conclusion that what was wrong
was the stab was too heavily loaded and the longitudinal angle was too
small and the C.G. too far aft. So I built two new models. One was
short moment, and with a low pylon. The other had a longer moment
and higher pylon. Both had same flying surfaces, 109, thick flat bot-
tom wing and 8¢, stab, 430 sq. in. wing with 160 sq. in. stab. See plans
for other details,

Both of the models have proved very reliable during the last few
contests last year, and seem to have cleared up the mushing bother.

LOW STAB D/T by N. Ingersoll ~ San Antonio, Texas

This is the system used on the A with sheet stab in the 1956
Year Book. With this method, stab cannot be removed from the fuse-
lage, but loose fit between wire and tubing allows shimming under
stab for incidence changes. Dotted rubber band is tension band, and
correct tension will have to be found thru trial and error. The solid
band holds stab in vlace until fuse burns thru it, causing it to release
and allow stab to rotate into D/T position. D/T hook serves as limit
and D/T angle can be changed on the field by bending end toward “a”
or “b". If removable stab is desired, do not run wire thru tubing, but
imbed two pieces of wire “B" into stab and allowing them to extend
barely into -tubing. Repeated success depends on firm attachment of
tubing to stabh plaform and maintaining correct tension with dotted
band,
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GYRO CONTROL FOR MODELS
by J. Lourie McLarty Rocky Hill, N. J.

Elimination of spiral dives, and the precise control of turns, dives,
and climbs on all types of models sounds too good to be true. Actually
this type of performance is quite easy to obtain using a gyro type of
control on the elevator and rudder.

During the past three years a series of models were used to check
various gyro arrangements and flight performances. A glider was used
first with a rudder controlled by a compressed air driven gyro. This
gyro was spun by 100 Ibs. per sa. in. air pressure on the ground which
was sufficient for several minutes of control. Next an Ohlsson 23 was
successfully used with an exhaust driven gyro. The Ohlsson’s exhaust
stack was reduced to !4 diameter to obtain sufficient exhaust velocity
to spin the bucket type gyro. The tests that followed were made with a
Veco Sioux 36 span free-flight. The O. K. Cub series of engines were
used—.039, .049, .074 and .099 to check the effects of increasing amounts
of power. The engine flywheel gyro system as pictured was used, The
model was spiral free under all power used, and it was possible to ob-
tain precise flight patterns—perfectly straight or small and large circles
regardless of gusts or high winds, by adjusting the rudder setting alone,

The system shown uses an ounce flywheel mounted behind the
prop and an engine mounting which allows the engine to rotate it's c.g.
to give about a 2 degree up and down thrust. This up and down motion
is transferred to the rudder by means of a glow plug connection and a
long rod to the control arm giving left and right rudder movement. A
spring system is used to dampen the forces involved and to allow vari-
ous rudder settings to suit the flight path desired. What happens is
that when the engine is running, the flywheel becomes a gyroscope and
therefore any side motion of the fuselage causes the engine gyro to
produce a force at right angles to the force trying to move it: therefore
any side motion of the fuselage is immediately corrected by rudder
action.

| CONNZECTS 6/P ™ RUDLOER
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In radio models the engine up and down motion of the gyro could
open and close contacts to give precise turns or straight flight. The
spring which determines the rudder setting could be moved by a regu-
lar escapement or other type of control for turns. If the plane is large
enough an .049 engine powered gyro could be used as a separate unit
in the fuselage. Two such systems would add controlled climbs and
dives by controlling the elevator.

Free flight models can have freedom from excessive turns and
spiral dives and also precise predictable turns. Possibly the climb path
as determined by the stabilizer setting could be used as the control
instead of the rudder and also eliminate spiral diving, in either case the
model can probably have less dihedral and smalles horizontal tail sur-
faces and thereby be more efficient since the gyro is taking care of
some of the stability. Contest models having short engine runs could
make use of a ball bearing mounted gyro which would be spun using
a ground supply of compressed air before launching and would run for
several minutes. This would give control during the whole flight.

In U-control, it might be interesting to determine by flight tests
the effect of coupling a gyro to the elevaor and using the control lines

to move the gyro neutral setting. The manoeuvers should be very
smooth and professional in appearance.
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Most fellows have trouble with VTOs. I found that very consistant
take-offs can be had by pointing the right wing into the wind (with
model having right climb adjustments). This minimizes the tendency
of the model to flip on its back. The wind tends to lift up the right
wing rather than letting it come in the right with its power circle.
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by Ron §t. Jean

RAMROD NOTES
FROM JUNE 1956 M A.N.

Los Angeles, Calif.

RAMROD is the culminanion of many years
of trial and error designing. It started in 1948 after
the Olatha Nationals, Three other designs seemed
outstanding in my mind and my purpose was to
produce a model better than any of the three, com-
bining what I consider the best poimis of cach.
(Desizns in question were successful in competi-
tion hut were not good enough to perpetuate them-
selves.) Ramrod, I am cerain, can sustain itsell
and grow, because it is a bugless design.

The RAMROD design was finalized in the
Fall of 1954, Then another problem arose; What
was the best size model to build for cach engine
I was using?

Until thar time [ had been going on the
“hotter the berter” theory, where one attempis to
put his livle skyrocket all but out of sight in the
alloted 20 sec., hoping it will take five minutes and
40 seconds to fall through, even with its poor glide.
At this time the .19— 23 RAMROD had 350 sq. in.
of wing area. This was a four minute model but had
the following bad features:

1. It was stable under power, but hard to control,
since it was so sensitive about the rudder ad-
justments.

2. A re-check was necessary at each flying session,
because of very slight warpchanges.

3. The glide was fast enough with its high wing

loading to cause many broken props and rips
in covering.

These disadvantages of the "the hotter the
better” theory began to make clear the advantages
of the “powered glider” theory, Building a model
as large as possible without geing far overweight
does away with all the disadvantages of the small
ship and in addition does one more imporant
thing: It reduces the “sinking speed” of the model
so that it can be suspended by a weak thermal,
while the smaller one would drop right through.

1 firmly believe that we can safely throw most
of our old spiral seability theories into the scrap
box and substitute that I shall call, for lack of a
berter phrase, the “top rudder theory.” My conten-
tion is that to insure a desizn to he spirally stable
we need do only two things:

I, Provide in the design sufficient decalage, di-
hedral and rudder so that we will have, respec-
tively ample longitudinal, lateral and directional
stahility,

2. Design or adjust our model so that it will climb
against rudder. In this way the rudder offser
will help hold the tail down in a steep bank.
(Set rudder slishtly “left” for “right” bank.)

Note that a 10 degree argle of downthrust
is used. Unless there 15 something wrong with your
version of RAMROD, it will require every bir of
10 degrees, so build it right into any RAMROD.

Althourgh RAMROD uses no sidethrust, it is
the 10 degrees of downthrust which facilitates ver-
tical take offs, The down-thrust is very effective at
lew air speeds and will lean the RAMROD (or any
model with a great deal of downthrust) forward
into a normal flying altitude soon after it leaves
the ground. Thus it is unnecessary to lean this
type of model forward “on” the ground for a VTO.
Try it sometimes You will be amazed at the ease
with which your moadel will VTO.
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FLIGHT OBSERVATION — WAKEFIELD !

(AND NORDICS)
by Jim Horton Baltimore, Mr.

I have had a real wild summer, Nine out of sight flights in four
contests. However, the jobs just are not consistent. I read Stuart
Savage's article in your 56 book and that boy is on the right track.
Forget about dead air time and adjust for contest conditions, i.e. 15-25
mph with gusts and heat. Nolan's article was also good.

We did a great deal of test work—not at nite as before—but at
noon when the wind and heat are up. Your statement on page 55 of
your 51 book about bouncing characteristics covers a lot of ground.

Well, to make a long story short, I finally did what I have never
been able to do before: Six maxs with 1.8 oz. of rubber (in a row).
But the ship (Wakefield) looks like a ruptured duck in dead air (late at
nite) and only does 2:30. You figure that one out. To add to. insult,
my buddy Mazan was doing 3:15 in dead air, and could not get up over
200 ft. in the same air I made my six maxs flights,

As we are still fighting this thing out T will not give you a lot of
premature info. All I can say is that there is as much difference between
flying in contest conditions and late at nite as there is between statics
and dynamics.

It gets to be rough, though—I forgot to lite Mazan's fuze and he
stayed up about an hour—drifting up-wind in the heat. We are going
to fly every free day we have until we arrive at a design that will do
the trick.

Here is an interesting little thing: In the calm, a high powered
ship will shoot straight up to about 200 feet on initial burst. In a good
wind it will reach about 100 feet as the wind loads the wing down with
excess lift and drag. So if you lose the first burst and the second turn
in the wind you are not going very high with a short burst. The long
run job loses the first and second turn but still has a long run and it
is in a much better position to win. Then there is the matter of bounce,
if the long run job bounces up every time it turns into the wind and has
a long run—even at a slow rate of climb—it will end up way up.

Well, so far your ideas on glider adjustment in the 51 book seem
to be what we are ending up with (after years of research in dead air).
This should make you happy but it makes me sad. I always had the
happy idea that the same ships that beat me in competition would be
clunks without heat. (The big mistake is that we should not be de-
signing for dead air, but rough weather)
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December 20, 1956

Nothing much new at this end except that we fly every chance we
get. Have just about reached a good combination for the new 50 gram
rules on Wakefield.

I am enclosing plans which you might care to use. At least you
will have something ahead of time to start the boys arguing. This high
pitch prop (24 in.) and 15 strands of 1/ Pirelli gives good altitude, and
auto rudder is as good as an auto pilot. We switched to 609, C.G.
after wind testing., The old 1009, just was not consistent enough.
Glider suffers a lot but when she goes, she goes up high and that seems
to be winning the meets these days.

March 1, 1957

About our latest Wakefield set-up: It is an atttempt to solve a lot
of little problems. As you know, we found the rt/left adjustment had
one big disadvantage. You have to carry wash-in on the right wing to
get a good safe right power turn. This wash-in would sometimes cause
the ship to spin to the left in the glide due to turning with the warp. So
the only safe set-up would be to climb right agains left rudder, then
auto rudder to right for a safe right glide. T hate gadgets but this one
was necessary.

After reading G. R. Nolan's and Stuart Savage's articles in your
56 book we did some checking of our jobs in windy weather and found
the 609, C.G. position was way more consistent than the 1009, C.G.
You cannot touch the 1009, C.G. in dead-late evening. But, we have
to be practical. The average contest conditions are turbulent and wind
at least 15 m.p.h. The 1007, job gets into a semi-stalled set-up and
just plain sinks. The forward 609, C.G. gives the model bounce, as
you call it, and it gets out of trouble. We are shooting for tighter glide
circles for this same reason. The dead air time goes down but we are
not designing for dead air anymore.

The prop you may find interesting. You can carry a low pitch
prop say with 12 strands and get a minute run, or high pitch prop with
16 strands and get a minute run. The big difference is that the high
pitch job will really dig on the initial burst and so far has proven better.
The layout is one of Ray Dietz's here in Baltimore and he could really
get a rubber job up. It dates back to 1940 and if you look close you can
see it is the same pitch layout as Bilgri's except that you do not have
to glue two blocks together,

The paper tube in the fuselage is an example of one thing leading
to another. I put a square tube in one of my jobs to keep the lube from
messing up the covering job. I figured with a square nose I would need
a square tube but it turned out very weak. Then Ed Mazan made a
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round tube and pushed it through his square nose and it turned out
beautiful. Then to add insult to injury we found that when Ed’s motor
blew up he did not have a single mark on his ship. The tube guided
the broken motor thru the ship,

On my new job I used shelf paper (.004 inch) and double layered
it with plenty of dope. This one looks bullet proof. I also left a large
opening on top of fuselage forward of rear peg to eject broken motor,
I picked up some thin fiberglass cloth at a boat store, and my next tube
will be shelf paper with fiberglass on outside. After all, if we have
weight to play around with, this is the place to use it. It would be real
great, after all these years, to blow “them” things one after another
and pay no attention to it

Well, that about covers the Wakefield job.

I have also been busy testing a Nordic. This one we have really
built in bounce. Austin Hofmeister and I cooked up a beautiful ad-
Justable tow hook. A 3/32 x 34 x 41/, brass plate with 10-32 tapped
holes every 1/ inch. Three wood screws hold the plate to the bottom
of the glider, and two machine screws hold the tow hook. Only takes
a screw driver to position hook where you need it.

Have finally found construction for wings you will not be able
to beat. Multi-spars backed up with sheet leading and trailing edge.
Used it in on my new A2 wing. You can stand on it!

May 15, 1957

As I told you last time we changed tactics and are now testing
only in wind and heat. We gave up the dead air work as useless.

To show you how time consuming this can be we us_ed up 75 feet
of fuse since last Fall, all on short (one inch fuse) test flights.

I spent all Spring testing my new A-2 glider and L?clieve I've fir.xally
gotten a decent design. By using about 34 inch incidence on 7 inch
chord, 507¢ C.G. and a slight tilt in the stab I've got the monster bounc-
ing nicely. . . Which brings us to an interesting new theory.

As you know an airplane is supposed to become a part of the air
mass—that 1s, its airspeed upwind roughly equals airspeed downwind.

However, in model flying at thestart of a flight in a 20 mile wind
the model has inertia with respect to the ground. That is, if you head
the model into the wind before launching you have a 20 mile airstream
over the surface$. Now, from the time of launch until it reaches a state
of steady drift the airspeed varies upwind and' dm.unwind. Wl.len the
ship leaves your hand into the wind it has 20 mile airspeed—as it turns
downwind the airspeed decreases sharply.
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Therefore in calm air testing you never really know if the model
is stable because vou never reach this airspeed (with a Wakefield
or Nordic).

A good example of this is my short burst rubber job. In dead air
it hits constant 3 min. flights. In a 30 mile wind the first two power
turns look like it is dragging City Hall behind it. (This is due to the
terrific drag caused by the high airspeed from wind.)

I ran into the same thing with the Nordic. It actually makes better
time when 1 stall it off the line than when I float it off into the wind.
The stall dumps the excess drag and lift, and gets it into its circle with
very little lost altitude. If I float it off it sinks like a brick the first
couple of turns (which, incidentally, are very large due to high wing
forces reducing rudder tab effect.)

As you know I was working on an elevator to allow my tow hook
to be moved forward for the tow stability, I get the same effect on my
new ship by carrying high incidence in the wing, and tight turn in the
glide. The glide speed is very low so the tow speed can also be very
low with hook about 2 inches ahead of C.G. This gives very good con-
trol. T can pull the ship around in any direction. If I move the hook
back to the C.G T lose this couple and the forward wing keeps on lift-
ing once the model peels off, and it is impossible to pull it back. So
you can see that the tow stability is a function of glide speed and sur-
face setting. (This I never heard of from any of the experts in Europe.)

About your bounce which really is the thing I am after now.—
I believe we could call it wind riding. As the model turns into the
wind it rises, and at this point it must roll into a downwind turn. It
is something I never had with my other models. I will add a little stab
tilt to my rubber job to see if I can get it gliding like the A-2. T believe
the secret is to have a force built into the ship which will not decrease
as airspeed decreases. A bottom rudder is effective but on my glider I
needed some stab tilt to get the roll.

August 26, 1957

Throw everything away that I sent you as I have now got it all
squared away with this summer flying, and if you put out a book I can
send an article on Towline Trim and new rule Wakefield setups. It is
too long a story to tell now. Except to say that in dead air 1009 C.G.
is tops and in windy air you cannot beat your bounce set-up,

To illustrate, lasu Saturday we flew Wakefield Eliminations. Ed
Mazam was flying a 50¢¢ C.G. bounce set-up, and I was flying a 100%
C.G. set-up Bilgri told me about at the Nationals. I made 2.21, 3:00,
3:00 during first three rounds, Mazam made 1:31, 1:36 flying during
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same period. Then the wind picked up and I made 1:39 and 1:30. Mazam
made 3:00, 3:00 and 3:00, and beat me by 30 secs. The same thing hap-
pened to me in A-2 at the Nationals. During morning I made 1:40 and
1:35, then the wind picked up and I made 3:00, 3:00 and lost the ship.
(Bounce set-up.) At the A-2 trials I was not using tail tilt and tight
circle and got badly beaten by a JASCO Nordic with three breaks—
high dihedral wing with tight turn and bounce.

Anyway, it makes me feel gool to solve this wind problem. As
Stuart Savage said in your last book, it had me disgusted.

The whole thing would make an interesting article—but it is sad
that I am now flying your old glider set-up, and the English Wakefield
set-up after 18 years of contest flying and research. But that is what
makes the game so interesting,

I take my bounce glider out in late evening air and it looks like
a sick duck. The same goes for my Wakefield set-up. Give them some
wind and they look like the World's best adjusted ships. The 1007/
C.G. jobs at night are out of this world—when the wind blows they
look like dead ducks.

The answer—simply a dual set-up on one model—1007 C.G. for
calm dead days—>50¢: C.G. for windy and gusty air.—This would be a
hot machine Say you are flying at trials and the first two rounds are
calm with light risers; set the wing at 1009¢. Then the wind picks up
for the last three rounds; switch to 6077

We have no tow problems as they were licked by tow hook couple
and high incidence set-up. I can pull the model overhead without a
waver. If it veers I simply pull harder and it comes right around., You
cannot do this with tow hook under C.G. I guarantee you. I can even
fly it overhead and down in front of me before release.

As to inertia drag in wind off line; I simply do a vertical stall, and
with tail tilt, it snaps into clean turn. When I make my last flight at
the Nationals it looped at top and never stopped climbing.

Well, that's enough for the time, Its hard to give you all the dope
in a letter as things must be in some logical order.
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REPORT ON 50 gm. WAKEFIELD 7

by Carl Hermes Arlington, Tex.

I am enclosing plans for my 50 gram Wakefield which 1 hope you
will be able o decipher. The ship is a joy to fly and capable, I believe,
of fairly high performance. While the ship of course does not climb as
high as 80 gram jobs, it is definitely superior in thermal riding ability.
The low moment of inertia is very evident as it boobs around very
much like a H.L.. glider in a weak thermal. Maximums are the rule. In
fact, on a normal thermal day in summer (or any time of the year in
Texas!) I believe the 50 gram ships will hold their own against 80
grams. This was also true we found of 80 grams vs, unlimited rubber.

The big prop works well on 12 strands so I cannot see any point
in reducing it. 14 strands seem to yield the same altitude in about 37
seconds. The adjustments, Right-Left, seem to take full advantage of
the big prop's helicoptering action. The ship climbs straight up until
just before the stall and then veers off to the right. The result looks
very similar to the normal spiral. I do not believe the model would ob-
tain same altitude with Right and associated downthrust.

Geodetic is a lot of work—I think I will stick to conventional
structure.

The fuselage was an experiment that worked. The strength pro-
vided by double tissue and light quarter grain is fantastic. The fancy
wing mount is a lot of work that could best be done away with. A con-
stant rectangular cross section would do just as well. — I cannot say
enough for Fran Heeb's prop shaft. The lack of cussing required to
bend it is the big thing,

The sheet fuselage on the Wakefield is made as follows:

Cut two sides out of light quarter grain 1/16th (Sig's)

Cement hard 1/16th square around the outline

Cover inside with tissue with grain VERTICAL. Two coats of dope.
Cut out top and bottom and cover inside the same way.

5. Assemble and cover outside.

it A

4 plywood nose bulkhead is very important towards holding this thing
to ether when it hits straight down.

April 27, 1957

You ask about why we were not so consistant with unlimited
rubber. I am not sure, but I know I can speak for myself.

I feel the secret was in maintaining a zero slack condition—taut
motors. I can recall that the only ships I ever heard or knew of that
showed consistent good performance were the gear jobs Sooner or
later every one had to find that out. It is impossible to wind an “untaut”
motor and maintain a constant C.G. True, there is a technique where-
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most of.the time the unavoidable bunching is fairly well distributed.
I found that it is possible to develop this technique in your garage
and have it completely escape you at Cranfield with a half a dozen
people lined up on each side talking while you wind. It is all summed
up very nicely by Ed Lidgard in his article on rubber which was writ-
ten for the Wakefield Handbook of 1953. T would heartedly recommend
your reprinting that in the new vear book.

When you stop to think of the effect the C.G. shift of a 6 oz. motor
would have on a 9 oz. airplane it becomes more apparent. We all knew
about it but seemed to blunder on hoping that fate would be kind. I
personally was afraid of gears, or just too lazy to build a set.

Torque is no real problem, Frank. The Right-Left flight pattern
make it ridiculously simple. Even with Right-Right most of the ships
seem to hold the nose down under the first burst. This is probably
due to long tail moment we have come to accept.

I mentioned in the last letter that the 50 gram ship is a joy to fly.
This is due to the ease with which you can wind. No matter how you
stretch or come-in, the result seems always to be the same. This, of
course, means that less skill is required which is another argument that
I would just as soon avoid.

May 28, 1957

How the time flies! Had the Nordic eliminations last Sunday and
I WAS. I just did not have my heart in it this year somehow. I started
to build a new ship but never got around to finishing it. Last week
with a slight burst of enthusiasm I patched up last year's ships but
they just were not good enough. Herb Kothe's wife Pat surprised us
all by getting the best time. Herb and Norm Ingersoll also placed.

After watching all the gliders I have come to the few conclusions,
most of which echo your comments in your last letter.

The “European” type of glider does not necessarily produce the
best result in our weather. The thin airfoils seem to stall easily when
entering or leaving thermals, Even worse, after they stall, they seem
to loose more altitude recovering than the “American” jobs. Herb built
a 7 foot beauty this yvear with MVA 123 type section which would do
an honest 2m 25 s in calm air, Ie used the identical force arrangement
as on his old ship (1955-56 Year Book) but its gust riding ability were
nowhere near as good. Pat Kothe was flying a squared off version to
beat him out of top place. Stuart Savage expressed about the same idea
in the 1955-56 book.

Herb's old ship is at its best riding bumpy air close to the ground.
I have seen the thing do 3 minutes, 2/, of which was 50 feet off the
ground. This is where a lot of the thin airfoil “2!4 min. dead air” gliders
seem to fall apart.
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The problem is to place on the team under American strong ther-
mal conditions and then built new ships capable of performing well on
the continent. I was surprised to see Mr. Semenzato do as well as he
did with my ships in Italy last year.

When anyone tells me they are seriously considering Nordic for
the first time, I always recommend Herb's ship in the 1955-56 book.

Squaring of the tips makes it simple and does not seem to effect per-
formance.

AIRFOILS FOR WAKEFIELDS by Barry V. Haisman

Yes, the Cheeseman sections are very popular around Montreal,
especially on Nordics. Re the pointed LE 'fpils as used on the Ama-
zoom. I have followed the theorists, including Suzuki, as far as pos-
sible, but my own conclusions on practical experience are fairly cut-
and-tried, and I find that most modellers back me up.

(1) They are no good for Wakefields, even with undercamber,
demonstrating a vicious stall and lacking the “tolerance” needed for
this class model. Still air trim can be as good as other sections, but
still air trim doesn’t guarantee contest succes.

(2) On F.A.l. Gas it's a different story. If you want maximum
altitude you require maximum velocity, and blunt-entry, undercambered
airfoils are not the ultimate. With the entry right down to the base
line the mean camber line is still reasonable on the flat-typef section,
so that there is enough CP travel to keep trim off the edge of the cliff.
As far as glide is concerned we believe this to be an over-rated factor,
for the model should climb so high in 15 secs. that a difference of point
this or that per foot difference in sinking speed should be utterly ir-
relevant This doesn't mean that contemporary Montreal gas models
are climbing out of sight in 15 secs.—but the boys are working on it.
Rate of climb is all—even recovery from power to glide should not be
a great source of worry. Get altitude, then relax. The pointed, flat-
bottomed section seems to help.

The worst section I've ever had on a Wakefield was one I tried
last year. It was like Stark's, only a bit thinner. Sometimes it would,
sometimes it wouldn’t; there was no “build-up” to the best trim, indeed
it would fly much the same on widely different settings of CG and
longitudonal dihedral. It was extremely unreliable. Frequently, I'd get
a beautiful climb, and the model would do two wide, lazy glide circles,
feathering prop ticking over slowly, and then for no reason (and even
in flat calm) would get inte a stall and swoop and lurch down to the
ground with no sign of recovery anywhere. Having tried everything,
I was convinced it was the lousy wing section. So last Sunday, in an
attempt to prove that any wing was better than this one I took the
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model out with an old flat-bottomed wing, some 12¢; thick, and some-
what rashly put it up in a snowstorm and bumpy air. I had a new
model, evident even on low hand turns and not much height. Longitu-
dinal stability was excellent, and while T shall build another wing for
this ship I feel that T have proved that Stark's section is for Stark. (It's

very like Grant X-9).

I have come to the conclusion, after twenty Wakefields and twenty
years of model flying, that provided a Wakefield section follows cer-
tain general requirements it doesn't much matter if it's any particular
section or even if it is drawn very accurately:

(1) It should have fair thickness, 10¢; or more—a Wakefield
wing needs to get some “bite” on the air (may be because it flies so
slowly)

(2) Maximum camber height should be located around 35-409;
from the LE

(3) The entry should be rounded, though not blunt, at 4-5%
above a tangent to the bottom surface

(4) Excessive undercamber is no asset—much more important is
the T.E. droop of around 6-8 degrees.

In general, thin and pointed sections appear to be murder. There's
a whole flock of sections meeting the requirements listed—RAF 32,
NACA 6412, Joukowski, Davis, Eiffel 400, Cheeseman etc.

What is no good for Wakefield, however, appears to be good for
gas, probably due to the lower skin friction coefficients and the higher
Reynolds Numbers gas models operate at. The gas model, moreover,
has a higher power/weight ratio plus greater longitudinal stability
which, allied to the former conditions, reduces the need for a “tolerant”
section with large CP travel. (Please excuse my private jargon!) In-
cidentally, harking back to gas model sections aimed at helping climb
to the exclusion of all else I have often wondered if John Lenderman
(53 Book) did any more work with bi-convex airfoils. With engines
even better than they were then, it could be that John had something
that would pay off in 1957, I am thinking in terms of an F.A.l size
ship with an Oliver Tiger. . .. No?

Here is another Montreal bulletin, the section on Segrave's Wake
being in my opinion just about perfect for this class of model. He made
preliminary flight tests with this ship last Sunday and is quite ex-
cited about glide performance and general stability. Incidentally, you
are welcome to use any material in these bulletins, although I'm not
implying that anything of earth-shattering consequence has appeared
lately—or at all. Have you ever featured a featherer in the books? I
can’t recall one. I believe it's the answer for rubber—freewheeler type
climb, no transition problems, and folder quality glide.
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DEVELOPMENT OF A WAKEFIELD FLIER

West Chester, Pa.

Enclosed are a number of sketches of my 1956 Wakefield Arne
Blomgren did an outstanding job of proxy flying it at the Finals last
year at Hoganas, Sweden. He couldn’t have done better than the three
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This 1956 design is an outgrowth of tke geared job T built in
early 1954 to meet the 80 gram rubber rule. You have it in your 1955-56
year book, you'll remember. Wing and stab are identical with excep-
tion of no tip plates on the stab. Use of minimum cross-section fuselage
including a mere sheet pylon was retained altho fuse, was lengthened
to take single skein 14 strand motor. The thin pylon seems to contribute
towards stability under power burst, but the bugaboo here is the in-
herent weakness of the set-up. A streamlined strut on either side—from
platform to side fuselage longerons—adds considerable strength but
looks rather primitive.

The version of this design I gualified with in 1956 (in a 6th round
fly-off) used on a single bladed folder (2214 in. D-211. in. P) but later
tests on the second ship showed a 2 bladed 23 in. dia, 21'. in pitch
prop as quite superior. Ten to 15 seconds was added to the motor run
and more altitude was gained. Blomgren flew this one model thru the
five rounds at Hoganas and held my qualifying ship as a spare.

Of course circumstances prevented the U. S. teams from com-
peting in person in 1956 but, considering everything, the International
Team Committee has done a terrific job in recent years in getting
money and /or sponsorship for the Teams, I should know, as their hard
work put me overseas twice (1952 and 1953 Wakefield Finals) to com-
pete in person. To them T owe a debt of gratitude for a wealth of ex-
perience gained on these FAT trips. I only hope that my efforts have
justified their toil. Other fellows who have made these trips feel the
same way. We have all made lifetime friends from other countries—
engineers, professional men, production workers, farmers, students—
all interesting people with a universal interest, the modeling hobby.
Frank, you know many of the same fellows I do by cirtue of your
own trips and you can attest to their genuine and wholesome competi-
tive spirit. Tt is invigorating to be in contact with these known experts
and to feel that, in a small way, you are one of them,

Sometime ago you asked me how I got started on this Wakefield
craze, That reminds me of what my wife once said. It went something
like this, “Now that you've got an obsession, Clifford, when are you
going to get a hobby?” Well, there is no real answer to that one, T
suppose, but T will admit as I grow older and have more job responsi-
bility and the two boys need more attention, that the obsession is ac-
tually taking a back seat to the hobby.

0.K., back to your question. It all started in the summer of 1951
when I was transferred to Richmond, Va, There I met an interesting
and talented modeller, and a Wakefield Team member of 1950, Austin
Leftwich. Between flying periods, most of our bull sessions that year
were on developing a consistant four minute Wakefield. We wanted
no more than that, if possible, just a four minute average. The “long
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jobs” were starting to make news and to me (not to Austin) they
showed definite promise. The West Coast boys had carried them all
the way to the 1951 Finals but unexpected turbulent air had upset their
true potential. I wanted the potency of a long job in calm air, but with
the ability to take the wind if the occasion arose Getting ahead of my
story slightly, I was ultimately able to do this by having two separate
and distinct stab incidence and thrust adjustments—one for calm and
one for wind—a method worked out after innumerable tests in all
kinds of weather.

Anyway, my enthusiasm in these ideas at the time led to a beer
bet with Leftwich to the effect that I could or could not build a four-
minute Wakefield. Up to that time I had built a number of rubber
jobs including a few kitted “Flying Cloud” Wakefields with varying
degrees of success.

The rest is history. The original ship was designed and built with
painstaking care and even then necessitated several drastic changes be-
fore the final version emerged. The final design used a high aspect
ratio wing (14:1) and the almost flat-bottomed Davis airfoil which
was made famous in World War II on the B-24 Bomber. As a matter
of interest, all my Wakefields since have employed this same section.
I have found it extremely stable under all conditions and not in the
least bit fussy on adjustments such as is displayed by some of the
cambered airfoils. Then, after swapping out a single bladed folder for
a twin blader, I was in business.

A long series of tests began in March and soon proved that the
ship was not only consistant, but definitely a four minute plus model.
I suppose about 4:45 average could have been gotten out of it in “dead
air.” Test flights at Langley Field, Va, really had the boys take notice.

The ship survived a very gusty Eliminations to qualify for the
East Coast Semi-Finals, where it placed second to gain a berth on the
last 6-man Wakefield Team Imagine, on and off-chance bets I had
put myself on a plane bound for Norkoping, Sweden, site of the 1952
Finals.

Our Team didn’t do too well that year with only two of us in the
top ten, Joe Bilgri and myself. Better days were bound to come,

I qualified on the 1953 Team with the same model, but flew
one of those high-powered geared jobs at the Finals at Cranfield, Eng-
land. That year we were lucky enough to win all the prizes. Joe Foster,
the Wakefield Cup in a thrilling three man fly-off finish, and our Team
the F.N.A. Team Trophy. The gas boys took their events too, so the
trip was very worthwhile,

Then come more rule changes to eliminate the 6 oz. rubber—3 oz.
airframe jobs. Only 80 grams of rubber made for some head scratching
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to get the most out of this limited power, but the fellows came thru

and pretty soon it was a cinch to get the new three minute max every
time

The most recent rule changes by the FAI Model Commission have
the worlds contest fliers screaming loud and long. As one wag put it,
we can now interchange 50 gram motors for wing bands between
flights on our Wakefields. With the proposed by-annual rules for the
FATI events, I will miss the yearly Spring rush to get the models com-
pleted, rubber motors broken in, testing madly on weekends, etc. T will
also miss the excitement trying for the team every year and the chance
to meet old friends. It's an unfortunate and unwarranted rule change
and maddening enough to drive one to drink.

Well, anyway, that was a good idea and now I feel quite contented
as I sit here trying to finish this letter to you, dismissing models from
my mind momentarily, and sort of half listening to the radio and sip-
ping a double Martini. I only wish you were here to join me in one,
Frank, but since you are not, the least I can do is toast your health
and happiness, so time out while I bend my elbow to you.

I also took time out to mix another Martini and while I was out in
the kitchen I thought I migh as well drink it out there and mix another
one to bring in here to save getting up again to go mix another out
there and in so doing I feel I'm beginning to fell pretty hih. It's funny
how a cold dring can warm up your stomahc and inspire your thoughts
inn't? T must be gettign tired writing for T startew feel a littel dizzy
so i muxed another Martini and now my head fels a clear as a bell agin/
O o youcan)t beat the combnation of good gin vermouth and stiffed o
olview, beer an squoth and bourban are alrighr but you canot beet gin
ermouth with even pockeld onoions.

Now i like a littet dring now andthen and i hove take a courth or
moybe afiftf and I am more than evew convincdess that any man shqe
doesn't is stupif and not inth pref \rspirit of the season O i could drinh
martonees alday and never quibber an elelash an soso sworse a citizeh
than Tas vefore. This country is good as it evew wax. wd al know taxes
are hightm, but still we are well of f in Usa. THERE ujts inn’t a better
countrty,

Say tese Marunis is all righr, when wev neded stimulanys we sure
do evenin if some people don(t like it who are bluncoses and its a pretty
kinf of kettle fish if i cant drinj a toatst to old frenz I i coudl drong
matrinis by the quat to yourr haellh all night and still bass anu so
sobrity ets socheres again to your healtj.—*hpy Nw Yere?

Afectnantly yurous/

cl’2he Montplqizir
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PERFORMANCE OF RUBBER POWERED MCDELS
by John Booker England

I first bcame interested in the old question of the relative merits
of a fast climb or a long cruise in '55 and attempted a solution. The
flight of a rubber model is complicated by varying torque, thrust and
trim, so, to make an analysis possible I assumed a steady thrust through-
out the power run and the same trim throughout power and glide. Then
by equating the work done during the climb with the energy stored in
the rubber motor I deduced eauations for height and duration as follows:

H = height in feet

R P
H = ? < T D = duration in secs.

W <i + [ ) M = prop. efficienc

€ = ft. oz. energy per oz. rub
I L R = weight of rubber
—t e 4
D =2 e R (s.ma,,lm B | /D) W= all up weight of plane
\% W(I +W) V = glide speed

© = angle of climb

We notice from this that both height and duration depend upon
the propeller efficiency n and the amount of energy stored in the rub-
ber. Maximum height needs a trim for best glide or & max. whilst
longest duration needs a trim for lowest sinking spee org:—ﬁ—L max.
In practise both of these will probably occur at the greatest angle of
attack at which the plane can be trimmed without showing that “nod-
ding” motion which heralds “Dynamic Instability” and often builds up
to a stall. Because of “Dynamic Stability,” improving a model's L/D
ratio makes it more difficult to fly and it usually has to fly faster to
remain stable. This cancels out part of the benefit of the better L/D
ratio.

Increasing the quantity of rubber will result in a greater height
being reached but the flying speed will increase also. In open contests
we find that progressively adding rubber to the lightest possible air-
frame increases height and duration but the increase becomes less and
less until finally when the rubber weighs twice as much as the air-
frame the duration begins to decrease although the height still increases.
Under the old Wakefield rules the lightest possible airframe made up
to 8 oz. with rubber would give the greatest duration.

A typical Wakefield was imagined having a good glide of 1 in 10,
flying speed 19V, ft./sec. which gives a sinking speed of 1.95 ft./sec.
during glide. T reckoned on 2,700 ft./oz. energy stored per oz. of rubber
and 35 per cent propeller efficiency, then I plotted graphs to see what
happened when ‘the model was flown with different motor runs giving
different angles of climb. These showed that we got both the greatest



87

height and the longest duration with a slow helicopter-like climb at the
steepest angle at which the plane could be flown. This was 84 degrees
with a thrust of 8.04 oz. You will notice this agrees with Alan Brown’s
article in the 1956 Yearbook.

However I felt dissatisfied with this so I looked at our plane again
and then decided to alter one point. I had taken the propeller efficiency
as being constant at 35 per cent. Now no one has ever measured the
efficiency of a Wakefield propeller in flight so far as I know, but we
can calculate what is called the “Ideal Efficiency.” So 1 did this and
then tock the practical efficiency as 4 9 of the “Ideal Efficiency.” If 1
were doing it again | would take the efficiency as 80 per cent of the
Ideal Efflclencv and the energy in the motor as 60 per cent of the
maximum.
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Plotting the graphs again using these new values ior efficiency we
get a very different storv and one which seems to me to be more likely.
The greatest duration is in level flight with longest motor run. This
agrees with indoor vractice and Dick Baxter's ideas. We pet the greatest
height with a 40 degree climb at the expense of a little duration. The
slow helicopter climb comes nowhere with normal size propellers, be-
cause in order to obtain the necessary high thrust with a slow speed
we must waste a lot of power in the slipstream.

The varying toraue will produce a varying thrust and also affect
the efficiency of the propeller It seems that the torque at full turns is
about three times as much as at the beginning of the cruise which
itself is about twice the end of cruise value, Obviously a climb at a
steady angle is not possible under these conditions but the best plan
would seem to be to arrange our power in a fairly long run so that the
plane is flying level at the end of the cruise. The high initial thrust can
be absorbed during take-off, even if the motor-run is short, but if the
plane is arranged for maximum climb with short motor-run it would
almost certainly loop if hand-launched.

A long cruise type of model with a good L /D ratio will not be
affected much by the high thrust at the beginning of its motor run, but if
it has a low L/D ratio it will cimb steeply at first instead of having a
gentle climb. So a high L /D ratio is desirable for a long motor run
model. Differences in L. /D ratio do not show up much with steep climb-
ing models because the thrust is hauling the model up and the drag is
reltaively unimportant. A nose-down trim will be needed at the
ning no matter what the L /D ratio if a short fast climb is used.
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Downthrust is not in itself a waste of power as many people be-
lieve. In fact for an average model with 3 degrees downthrust the loss
of power is only 4, per cent. But, as Geoff Woodcock, an old “Wake-
field" flier, has pointed out to me, running the prop. shaft out of line
with the rubber does result in loss of power due to friction and tends
to cause oscillations in the motor. Downthrust trims the plane to a
lower angle of attack which results in a higher speed and usually, but
not always, a worse L/D ratio. A rubber model in a steep climb will
actually increase its height and duration if downthrust is added as
the increased speed improves the efficiency of the propeller. The trim
under power alters in two ways. Firstly the thrust makes a moment
about the C.G., this is usually a nose-up moment which can be reduced
by downthrust. Notice that this moment depends upon the thrust and
its line of action, whilst the effectiveness of the downthrust depends
upon the nose-length. Secondly if the stabilizer is set positive to the
thrust-line the slipstream will give a nose-down moment. This effect
will be most powerful when the airspeed is slow and the slipstream fast
such as at take-off and in slow climbs. Thus a pylon gas job, with a
high C.G. and a low thrust-line with downthrust, will be dangerous at
take-off when it will easily dive in, but will tend to pull out of straight
dives from a height as the speed builds up, This set up is ideal for
Wakefields to counteract the looping tendency at "take-off. Notice that
this effect on the stabilizer is greatest with low “Ideal Efficiency.”

To sum up then we want a light airframe, plenty of rubber, a big
efficient propeller and then fly with a long motor-run. Our plane should
have good stability and a high L/D ratio, high wing and low thrust-
line, no downthrust but high aiagle of incidence on both wing and
stabilizer to control the power.

I will have a go at explaining this stable climb business. If a plane
has more thrust than it needs for the angle at which it is climbing it
will speed up, and the increased lift will pull it into a steeper a:l'imb until
the climb is steady again at a steeper angle with reduced lift and a
slower speed.

The angle of climb equal to 90 degrees minus the gliding angle
is the limiting angle of climb. If, when the plane reaches this angle of
climb, it still has some excess thrust, it will loop. But obviously a model
with a low L/D ratio needs more thrust than one with a high L/D,
so it can be flown with more thrust but not in such a steep climb. I am
enclosing a graph showing this.

Forr 10° or LESS T 2e6. x> x 01745+ X

T -""7__}’%_?: DE6.
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DEVELOPMENT OF A WAKEFIELD MODEL
by Jerry Thomas Tacoma, Wash.

The Wakefield is fairly well proven by now as I have turned out
five of the same design, and found the adjustments could be built-in
and more or less fly it off the board.

This was helpful in “55" when 1 had two well adjusted models
and was getting that last minute “to make sure” test flight in, and
managed to lose one in the process. In three days I had to turn out a
new body and tail and use an older, but similar, wing. T managed to
get up to half winds in testing it the morning of the local elims when
I had to give up to start my officials.

I lost my tested job on the 3rd flight. So I had to use the “quickie”
for my 4th, comes what may. On full winds it went up like a jewel and
because of high wind and lack of transportation it went cross country
into the trees too, It got me 3rd in the elims with about 30 sec. behind
Ist and 2nd with four flights.—I managed in the semi-finals to hit my
usual California “downer” and so was just an “also ran.”

In this year's elims (1956) Gil Coughlin with copies of my job
was 6 sec. behind Joe Bilgri when his D/T worked too soon on his
5th flight, and 1 was 14 sec. behind Gil for 3rd. Someday I may break
my pattern of luck in California and get 5 flights without that “downer”
stuck in.

I wish we could have the Semi-finals up here (Tacoma) some
day as our flights are either a nice average or an easy thermal, and not
the “things” in California where, if you do not use more than 40 degrees
pop-up tail, you are sure to lose it. P.S. Downdrafts are just as extreme.

On side note; the airfoil is a Grant foil from an article explaining
why a Sharp L.E. is the thing for a model airfoil. It was first used by
Syd Seldon from Tacoma who was on the 52 Team. After his success
with it, T tried it and have used it ever since.

The sheet sides and regular cross braces are a combination of easy
construction, lighter weight and ability to get “inside” easily to check
for excess cement. With four sheet sides, you have to be too careful
as to the choice of wood, and usually end up with too light a sheet to
handle without extreme care. T would just as soon make two slides,
which you handle most, half again as heavy and very easy to handle
and put the savings into a stronger wing and prop.

The prop hinge is the type used by Foster. I added the reinforcing
plates when the wire pulled loose in a blade. For “take-off” gear I use
4 inch Al tubing. Although soft, it is light and tough enough, and it
is easy to install.—I borrowed Lidgard idea of tube in the nose to pro-
tect spring. After replacing prop shafts many times I started bending
the winding loop as shown. It is 10 times easier to make and works
very nicely.
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RUBBER POWER AND TURBULATORS

by Warren Gillespie, Jr. Hampton, Va.

The articles in your 1955-56 Year Book entitled “Hi-Power Rubber
Supply” and “Report on Some Rubber Tests” together with recent 50
grams rubber allowance for the Wakefield category have led me to
consider this aspect of modelling in greater detail.

With respect to the use of surgical tubing as a source of power,
I found it unsuitable for the following reasons:

1. Too expensive.

2. Maximum elongation is about 1009; less than for Pirelli, al-
though peak torque is much higher. This gives larger variation of
torque to the prop, which is less efficient propwise.

3. The air must be allowed to escape from inside the tubing during
winding. The best way to achieve this seems to be by a series of short
slits cut lengthwise with a thin razor blade. Pin-hole pricks are inade-
quate and the pin-holes lead quickly to failure of the rubber, when wind-
ing to capacity.

4. Surgical rubber tubing tears more easily than Pirelli, since it
contains little or no carbon filler which can act to strengthen and in-
crease tear resistance.

Recently T have made some simple tension tests of small sizes of
various bits of rubber. These included Pirelli, rubber from airplane
shock cord, and rubber from my wife's hat band. Surprisingly enough,
the hat band rubber had the greatest breaking strength, 2,460 Ib/inz ;
with shock cord at only 1,630 and Pirelli at 1,600. I suspect the shock
cord rubber may have been below peak condition. Although Pirelli was
low in strength it surpassed by a few percent the work capacity of the
hat-band rubber, with maximum elongation of 6757 for the Pirelli and
only 6009 for the hat-band rubber.

I found that in order to develop the breaking strength, it was
necessary to avoid tying knots in the rubber. Failure of the rubber
starts at the edge of the cross section, thus ;

& .
= 3 <O

Any rubbing action rapidly causes failure by
tearing of the rubber at a point of stress concentration. It would ap-
pear highly desirable to attempt to obtain rubber with a “round” cross
section. I understand round rubber has been used by some European
modellers at the last Wakefield contest.

Further, it would appear desirable to develop a model (Wake-
field, of course) in which the rubber was in straight tension {now it is
tensioned by being wound), for the following reasons:
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1. Less probability of motor damage.

2. More accurate control of energy storage (by using a spring-
scale device.

3. Phychological advantage over competition?

A calculation I made based on tension tests and wind-up tests
indicated no great increase in favor of straight tension scheme; how-
ever, it is an intriguing possibility for the above mentioned reasons.

A tension-drive scheme that appears practicable is shown on the
following sketch:
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In either a tension-drive or the customary direct torque-drixe-
model, the propeller will experience a considerable variation in driving
torque. Since the propeller is basically most efficient at “one” operating
speed (but what is it?) it might be desirable to reduce the initial torque
or “power burst” and stretch out timewise and prop turnwise this ini-
tial unwinding or unloading of the rubber motor. For the direct torque
drive we might use the following device:
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A similar scheme could be incorporated in the tension drive ship by
using a stepped drum,

As for the test concerning effect on rubber power using different
strand sizes, about which Renaud wrote you, there seems little more
to say. The torque output of a 16 strand 14 flat Pirelli motor is the
same as a 64 strand 1/16 inch flat Pirelli motor of the same rubber, The
smaller strand size is easier to tie and probably can be re-used more
often. However, there will be more strands to tie.



94

Recently, Fred Pearce has run across (in some technical research
literature) a unique type of wing turbulator device. This consists of
pasting equilateral triangular patches on the top surface from the lead-
ing edge as follows:

AR IS B A A A A SIS

The patches should be somewhat 1/, to 34 inch for Wakefield or Nordic
and 1/100 inch high approximately (we think). The idea is to break
up the wave spilling over the patches to obtain a quick transition from
a laminar to a turbulent flow. Unless this is done the boundary layer
may still separate or transition to turbulent will occur further back
from the leading edge. For the flow to become turbulent the two-dimen-
sional wave front must break up into 3-dimensional horseshoe type of
vortices, The saw-tooth arrangement of the patches is intended to assist
this mechanism of transition. A preliminary flight test on Fred's Nordic
indicated a much smoother glide in gusty air.

RUBBER POWER AND TURBULATORS

by Dick Baxter Lancaster, Calif.

TURBULATORS

One more subject in which you might be interested: Turbulators.
Henry Jex invented the “TV" or trapped vortex airfoil lwhich‘ he de-
scribed in an article in “SOARING." The airfoil looked like this:

The vortex trap is supposed to work like this: Vortex or air roll-
ing off sharp edged notch. Turbulence triggered by vortex trap.

My 1955 Wakefield had a vortex trap airfoil which looked like this.

Dashes show shape with Vortex Trap removed.
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The motel flew pretty well so I did not do any investigating. But
after being eliminated from the team I decided to see what I had.

So, I removed the turbulator in steps of !4 Span at a time. Flying
the model after each step. No noticeable trim change occurred. This
I interpret to mean that the Vortex Trap did not appreciably effect
the airflow over the wing. I have not flown the model enough since
removal of the turbulator to tell whether performance has changed
much, but I do not think it has.

If you print any of this, please state that I do not consider these
experiences a conclusive test of the Trapped Vortex turbulator, and I
only sent in the word so others will be encouraged to think about it.

While on this tangent, here's two more cents for cheap and dirty
airfoil experimenters. It seems to me that any small effect is going to
be very hard for a model builder to detect. Especially considering that
most use no equipment except the open air and their two eyes. So I
suggest this technique which I use. (So far with practically no positive
results.) To determine whether a turbulator has any effect:

1. T trim the model to fly well without the turbulator,

2. T add the turbulator in sections, first to one panel (starting at
the center) and then the other.

3. I try to fly the model enough after each addition to tell whether
anything significant has happened to the trim.

For example, with the turbulator on one wing but not on the other,
the model’s turn pattern should be affected. A device which reduces drag
would let the effected wing go faster and the model would tend to turn
away from the treated wing., A device which increased the drag would
cause the model to turn toward the treated wing. A device which in-
creased lift would raise the treated wing and cause the model to turn
away. And so on and on.

With the whole wing being treated, the pitch trim would be ef-
fected. Most of the turbulators with which I have fiddled required that
the wing incidence be increased 2 or 3 degrees to prevent the model
from diving. This has not impressed me as being necessarily good.

Now I must admit this approach has disadvantages. They are: If
a trim change does occur, how do you tell whether the turbulator is
better or worse than the untreated wing, or that the required angle of
attack for best trim has not changed for the turbulator wing. (It prob-
ably has.) I cannot answer my own questions. All I can say is if no
change occurs at all, you will at least know that. The turbulators which
produce the biggest change should be either the best or the worst.
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Fudo Takagi and I made some measurements of the Energy ac-
tually released by a rubber motor when unwound. Since I have always
wanted to see such figures, maybe someone else is interested also—

1. Motors are wound in conventional fashion, except that instead
of a fixed support the stationary end of the motor is attached to the
torque meter “U" bracket.

2. When motor is wound—winder end is held in position so length
between hooks is approximately equal to airplane motor base.

3. At max. turns, spring scale reading is taken and multiplied by
torque meter moment arm (6 in. for my case) to get motor torque.

4. Motor is unwound 10 winder at a time and torque readings taken.
This is repeated until the motor is unwound. Readings are made as fast
as possible, resulting in an unwinding time of about 2 minutes. About
similar to motor run of gear airplanes.

I have included a typical torque curve which I hope you will pub-
lish with the numbers on it. Nobody has ever done that since C.H.
Grant quit.

Unfortunately I cannot give you any information on other motor
configurations than the one shown. I have had neither the time nor
rubber to fiddle with any except motors I plan to use. Incidentally, I
have taken to doing this to each motor as I prewind it as a quantitative
check to weed out the No Good ones. Since the torque gadget is handy
it only takes about three minutes extra per motor and is well worth the
effort.  Some interesting things about the particular motor are:

1. Specific Energy Content of similar (Pirelli) rubber measured by
the pure tension method I used before was about 3000 ft, Ibs./Ibs. In
a wound motor this is reduced to about 2300 ft. Ibs./Ibs. Therefore I
am getting just under 80¢ of the rubber capacity to work in the motor.

2. Max. turns per inch for 18 strands of !4 = 18 less than many
tables show. Winding three times to this figure shreds the rubber.
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June 22, 1957

Frank,

Here, finally, is an answer to your request for comments on the
towing of gliders. No doubt it is too late to do you any good in this
years book. Also I imagine you may find the effort too highbrow, or
something along these lines. If you can tell me how to change it I might
agree.

After such a long wait you are probably entitled to the little story
behind the paper.

I started out to turn out something based on the British report,
and actually got an attempt down on paper not too long after your
requested dead line. But it bothered me! I didn't feel that I really knew
the answers to some of the problems of the towline glider, steep climb
for example, because the derivation didn't cover that and furthermore,
I didn't have a really good feel for the degree of approximation. So—
since this is a hobby with me, I must be satisfied first. I sat 'down to
go thru the entire derivation adding a little to be more general and to
look at each step with my own problem in mind. It took longer than I
thought it would! It also took longer than I thought to figure a way
to get the facts down with enough equations for the educated reader
and simple rules to follow for the others who are more interested in the
“what" than in the “why”. I don't know whether I have succeeded or
not—you can tell better than 1.

The equations and symbols I used are conventional American no-
tation (greek letters and included), and in my mind requird no
apology. Many modelers become engineers, many are engineers. Why
not use the standard language as long as there is a translation avail-
able for other readers.

I flew my Nordic with the retractable forward fin in the elimina-
tions, but between the weather and solving equations, I didn't have
it completely trimmed. All of the tows were near perfect (they had
better be) but the glide left something to be desired on two of the
flights. The first stalled all the way to the ground. The third hit a down
draft and stalled in gusty air near the ground. I could have qualified
with one goof, not with two.

Good luck with your book.

KEN QUERMAN

Note: The fancy duplicator job was for the benefit of my local friends.
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TOWLINE GLIDER STABILITY (During Tow)
by J. K. Querman Dallas, Tex.

Skillful towing of gliders is something of an art, and it will probably
remain so when I get finished, My purpose is to shed a little light on
the factors which can change a stable glider into a demon when it is
at the end of a line. I have attempted to convert some tedious analytical
work to a few instructions which can be used as a guide in correcting
trouble as it arises during the initial flights and can also be used to
improve the stability while the design is still on the drawing board.

During the early years of World War II the British did quite a
bit of work on the stability of kites, particularly those of high efficiency
(high L /D). The results of these studies were later published in R and
M 2303 “Collected Researches on the Stability of Kites and Towed
Gliders” by L. W. Bryant, W. S. Brown and N. E. Sweeting, dated
1950. Since the towline glider is nothing more than a glorified high
performance kite during the tow the data should apply directly. Un-
fortunately, the report may be difficult to understand unless the reader
has an aerodynamic background, In the following notes I have attempted
to translate some of the results into language more easily understood
by modelers. A few equations are used as a bridge, but the rules derived
from them can be used without following the eguations.

Keep in mind that since the studies were done for kites with the
string fastened to a point on the ground with a steady wind, the results
apply strictly to the towline glider when the tower runs in a straight
line up wind. He is not allowed to make any corrections. The effect of
“pilot” corrections and the direction they should take will be inferred
from the results, but only roughly. It should also be noted that it is
assumed that the model is trimmed to fly straight (with a tow rudder
or similar device).

The process of solving the equations of motion becomes so lengthy
and intricate that it is futile to atttempt to discuss a complete solution.
The trick is to determine which terms are most important. These will
vary depending on the conditions. Most of the present discussion is con-
cerned with nearly level flight (small rate of climb) and a hook located
some distance away from the center of gravity. Several other conditions,
a steep climb, tow hook close to the CG and a very short line are dis-
cussed more briefly.

It may come as something of a surprise to see some of the condi-
tions for stability written without any reference to the tension in the
line. This does not mean that it was neglected. Instead, it means that
the tension was cosidered strong enough to make the line term domi-
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nate. In other words it is the terms not dependent on tension which
are neglected. There is no point in multiplying the resulting require-
ments by tension since it turns out that only the sign is in question.

Longitudinal stability is not usually a serious problem and will not
be considered. On the other hand, I am sure the troubles with lateral-
directional stability are well known. There are two basic types of in-
stability, divergence and a divergence oscillation.

Plan views of the flight paths are shown in sketch 1.

'K I .
Fr9. 1

Sketch la shows divergencies. The model veers off to one side and
just keeps going to the same side at an increasing rate. (Note that if
the model is trimmed to go straight it could fall off on either side. If
there is a warp or slight circle remaining it will usually go in that direc-
tion.

The divergent oscillation is illustrated in sketch 1b, The model
goes from side to side with an increasing amplitude.

Both of these instabilities are commonly observed and both can
lead to disaster.

HOW TO AVOID DIVERGENCE

According to R and M 2303 divergence can usually be avoided if:

< C?); ~ CA; . .
= = is negative
K = A x
where is the yawing (or turning) moment due to side

slip. It is primarily a measure of the size of the
vertical tail. It is normally positive and becomes
larger as the vertical tail is made larger,

s

is the rolling moment due to side slip. It is pri-

C\j < marily a measure of the dihedral. It is normally

/g negative and becomes larger (more negative) as
the dihedral is increased,
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is the horizontal distance from the center of

A = gravity to the hock. Positive when the hook is
ahead.
o = is the vertical distance from the center of gravity

to the hook. Positive when the hook is below.

is a moment of inertia coefficient (radius of gy-
ration) about a vertical axis. It represents the

/ez - distribution of weig.ht away from the axis or la-
terally along the wing and longitudinally along
the fuselage The value is large when mass is
concentrated at the wing tips and /or at the ends
of the fuselage.

is a moment .of intertia coefficient about an axis
% _ in the direction of flight. It represents primarily
X the distribution of mass along the wing. The
value is large when mass is concentrated near

the wing tip.

Both of these inertia terms are always positive, and should not be
thought of as tools for fixing the stability. They are included for com
pleteness and to show a difference between configurations. For ex-
ample, Kx and Kz are nearly equal for a tailless glider. But since a
long fuselage adds to K and not Kxthe conventional glider has a
larger KZ This makes the fore and aft location of the hook,"a, “relatively
more important.

It is evident then that divergence is avoided by using A small ver-
tical tail, plenty of dihedral, and a tow hook well forward 6f the center
of gravity but only a small distance below. If in spite of everything,
divergence appears during tests, all or any combination of the following
changes should reduce or eliminate it.

A Design Changes
1. Move the hook forward J
2. Move the hook up

Lower the center of gravity .

Remove wvertical tail area F}g 3

Add a vertical fin ahead of C.G.

Increase dihedral

[ QR R L

B. Foot work

1. Run laterally in the direction of the turn, Try to get on the
other side of the model.
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2. Reduce the tension on the line. According to the approxima-
tion above, this should not affect the stability. However, by
reducing the tension the effect of the towline becomes less im
portant. As one might expect, if the lines are allowed to be-
come slack the stability reverts to the normal free flight sta-
bility which can then cause recovery. When tension is applied
again to tow the glider, the glider will diverge again—and it
may go in the cpposite direction. Repeated application of the
tow could make the glider oscillate, even though it is divergent,
This type of oscillation is pilot induced and should not be con-
fused with the divergent oscilation which occurs when the pilot
makes no corrective action.

How to Avoid A Divergent Oscillation

According to R and M 2303 a divergent oscillation can usually be
avoided if:

< Crn Ce Crp | ©£Cn, Ce
A=, Bt T
/ez A'x / ¢ ’ez A x

In addition to the definition used before,

1s positive

2

s » is the sideforce due to sideslip. It is primarily a measure of
Y8 ~ the side area. It is always negative,
is a mass coefficient. It represents the ratio of the average
A{ : density of the model to the density of the air. It increases
if either the model weight is increased or as the air density
decreases.

C’? is the yawing moment due to a yawing velocity. It is best

4  visualized by imagining the model to be flying a circular path

with the angle of sideslip at the center of gravity equal to

zero, as shown in sketch 3. The local angle of attack ahead

of the center of gravity is positive while the .ocal angle is

negative behind the center of gravity. Note "nat both effects

produce a turning or yawing moment which tends to stop

the turn. This is a negative Cw,, Cwy is always negative. It

is made larger (more negative) by auding fin area either

ahead of or behind the center of gravity. However, if fin area

is added only at one end Cmg is also changed. Cas, can be

changed without influencing Camg by adding fin area at both

ends simultaneously. It can also be increased by adding drag

to both wing tips since the tips move at a different speed
during the turn
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cz = is the rolling moment due to a yawing velocity. Return to

A sketch 3. Positive dihedral ahead of the center of gravity

will tend to roll the model away frem the turn. Similarly,

negative dihedral behind the center of gravity will also tend

to roll the model away from the turn. This is a negative Cly.

The difference in speed of the wing panels also produces a

rolling moment. When the lift is positive, the outside wing

moving faster produces a rolling moment toward the turn.

This is a positive Cfy. Thus, a model may have either sign

for C#y. Unless special attention is paid to the tail and di-

hedral the wing effect will predominate, particularly for high

aspect ratios, producing a positive C£,. Positive dihedral

ahead of the center of gravity and negative dihedral behind

will help produce the desired negative value. Washout in the
wing tips will also help.

If the model is to be stable for divergence as well as for oscillations,
then the term in the first bracket [ |, must be negative, since this is the
only requirement discussed previously. It follows that fixing a diver-
gence could lead to an oscillation. Hence, there is at best only a narrow
band of complete stability. The size of the band is influenced by the
second term. If it is a very large positive number, then there is a lot
of room to play and the model should be very easy to adjust, It is im-
portant, then, to make it as large positively as possible, particularly
during the design stages. This means:

Cr’ -cCﬂ.t + A C’-‘-&J
— —
A LKz K x*
Cyg is always negative and is merely a multiplying factor. It makes
an unstable model more unstable and a stable model more stable. It may
be dangerous to fool with unless you know the whole term is stabilizing.

In this case a large side area and a small mass are in order. To insure
the stability

must be as positive as possible

L Cl?,t + A C‘l,t
a2 R
Az Ax
This is done by using ample fin area ahead of and behind the center
of gravity and by using dihedral ahead of the center of gravity and
negative dihedral behind. Since a fin gives some effect dihedral, forward
fins should be on top, aft fins on the bottom. The tow hook should be
back close to the center of gravity along the fuselage, and well below

the center of gravity unless it is known that enough measures have
been taken to change the sign of C‘k. to negative.

must be negative.

During the flight tests, the following changes can be made in any
combination to eliminate a divergent oscillation:
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The first six changes lead toward divergence and should be used
sparingly,

Move the hook aft

Move the hook down

Raise the center of gravity

Add vertical tail area

Remove vertical fin if any from ahead of the center of gravity
Reduce dihedral

[ o

The last six changes should help without leading to divergence.

7. Add fin area ahead of and behind the center of gravity simul-
taneously

8. Put negative dihedral in the horizontal tail

9, Move vertical tail down

10, Add positive dihedral to any surfaces ahead of the center of
gravity (move forward fin up)

11. Add drag to both wing tips not recommended bccaus&)

12. Washout the wing tips _} of performance penalty

B. Foot Work

1. Anticipate the motion. When the model starts to the right pull
it back. When it starts back to the left pull or run to the right,
even though the model is still at the greatest displacement to
the right.

2. Never pull or run in the direction of the side motion,

3. Release tension on the line. This should allow the free flight
stability to help if the model is essentially gliding with the line
attached.

A few general comments on the effect of the corrective action of
the tower seem in order, It is usually easiest for an airplane pilot to
control divergence since the motion is relatively slow. The towline
jockey may not agree. To correct divergence he must run in the direc-
tion of the turn. Not only is this contrary to his instinctive reaction,
it will require a lot of running In fact, in a strong wind it may become
impossible to run fast enough.

The oscillation, on the other hand, requires a normal corrective
pull. The problem is to avoid over correction. If stability should be un-
attainable then it is desirable to help the “pilot” by increasing the length
of the period. If it is long enough, the “pilot” will be able to apply cor-
rections without effort. The pull of the line tends to increase the fre-
quency, but this effect can be minimized by keeping the absolute value
of the distance, a, small and, of course, by keeping the line tension small.
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Can gliders be towed successfully without meeting the requirements
for complete stability? As I have indicated in the previous paragraph, I
have no doubt that it can be done, but the pilot (tower) must make up
for the difficiencies of the model by his skill. Let me illustrate by an
analogy. A tricycle will stand up by itself and can be ridden by anyone
who can reach the pedals. A bicycle won't stand alone and usually
won't cooperate with a rider on his first attempt. With a little practice,
however, most people make a bicycle seem stable without trouble The
unicycle is another step down the line. Experts make unicycle riding
look easy, but few people qualify as unicycle riders.

By my standards a stable towline glider corresponds to the tricycle.
There is no need to even watch the model; certainly no ballest is needed
to jockey the model into position. I realize that this is a severe require-
ment and may result in performance losses during the glide. Thus to
gain a better glide, we may proceed to the bicycle stage. Now the model
needs watching and some corrective action, but this may be done so
automatically by the experienced modeler that it is hardly noticed, 1
leave the unicycle stage to those who must have the last drop of per-
formance and do not mind the practice and patience necessary to master
the tow.

The question of how to establish the boundaries of these regions
is a difficult one which must be done, I suspect, by trial and error.

ADDITIONAL NOTES FfrOR OTHER CONTITIONS

Steep Climb

The requirements for stability in a steep climb are very similar to
those for nearly level flight. In fact, it is easier to avoid divergence. A
glider which does not diverge in level flight will not diverge in a steep
climb. Corrective action required to eliminate a divergence are the same.

Oscillations are probably more likely to occur but the same treat-
ment as for level flight should provide a cure. Unfortunately, it is not
clear that certain terms are negligible, Thus there may be other correc-
tive measures not brought out in this note.

Hook very close to the center of gravity

It appears from the analysis of the motion that most of the de-
stabilization due to the line is caused by the rolling and yawing moments
produced by the tension in the line and not by the side force from the
line. This suggests that it is desirable to place the hook at or very close
to the center of gravity. In this way these moments will be negligible.
Of course, the sode force still remains.
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When this is done, new terms become important:
To avoid divergence

[C»gﬁ C,q,’s—[,”ﬁ (’,43] Must be negative

This is similar to the previous requirement except that

<

—_— . laced b
'ez; is replaced by C,gﬁ
and /é"'a:i is replaced by — G,r’@
x

is the rolling moment due to a rolling velocity. It is
Cilﬁ = always negative and relatively large. It is largely a
measure of the wing aspect ratio.

is the yawing moment due to a rolling velocity. It is
normally negative but small.

It would appear that a normal stable glider will automatically meet this
condition,

To avoid an increasing oscillation

[_c,t cf)‘ny- fnﬂ C’/,A must be negative
8

This is similar to the second (and important) term discussed at
length in the previous requirement except that:

£ 22 is replaced by — 049
a
and is replaced by C,ﬂ
T Z

All terms have appeared before. Since —C&and C’A’ﬂ are both positive
as & and <€ were, the changes not depending on the hook location, i.e.,
7-12 on pagellBare still valid. The changes 1-6 on pageli8are replaced by:

1. Increase dihedral
2. Reduce the vertical tail area unless enough measures have
3. Add fin area ahead of the CG )|\ been taken to makeCl‘{\legative

For most cases —C4 eﬂ&is much easier to make large than
C‘rxﬂ (‘JA so that the rules reduce to

1. Increase dihedral
2. Add vertical tail area ahead of and behind the center of gravity
simultaneously.



121

There is one advantage in placing the hook too close to the center
of gravity which does not show up in the conditions for stability. This
is the ability of the glider to follow in the direction it is towed. With
the tow hook exactly on the center of gravity the glider is not affected
by the direction of tow. This probably represents an unsatisfactory
condition for the modeler because it makes it difficult for him to keep
the model headed into the wind. It might be marginally acceptable in
calm weather, but any net turn left in the trim would require the tower
to run in a circular path. In a strong wind a turn could cause real
trouble. In any case it will be essential to have a well adjusted tow rud-
der. Trim is not so critical for a stable configuration with the hooks
away from the center of gravity.

Very_Short Lines

As thé€ towline is made shorter, i.e., not many wing spans long,
it becomes increasingly difficult to avoid unstable oscillations.

Probably the best way to minimize this tendency is to place the
hook close to the center of gravity. In addition, a large negative value
for C‘ﬂ};. is desirable (forward fin). Most of the rules previously given
are still good, but they may have to be applied more carefully.

Fortunately, very short lines need not occur unless the tower
chooses to reel in the model rather than launch it.

Very Long Lines

Complete lateral stability is easier to obtain on very long lines
(much longer than normal), but the problem of trim becomes more
critical. As the lines are lengthened, the glider loses its ability to follow
in the direction of the tow. If the glider is trimmed to circle, even by
a small amount, it is very likely to do so in spite of the line. With
shorter lines the tension on the line can overcome some normal circle.

This tendency can be minimized by placing the hook a considerable
distance from the center of gravity and by increasing the line tension.
However, since this is contrary to other requirements, particularly the
short line requirements it is probably better to use a well adjusted tow
rudder (or equivalent) to trim the glider for straight flight during the
tow.

Test Technique

The comments on long and short lines suggests that first tows
should be made with moderate to normal tow lengths. Very short lines
do not appear to be a good idea. When tows at this length are satisfac-
tory, very long lines should be used in getting the best setting for the
tow rudder. Very short lines should be approached gradually to deter-
mine any changes which will give a greater margin of safety from un-
stable oscillations.
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PENDULUM “TUNE TAB"”

by Don Tune and Jack Block Los Angeles, Calif.

This simple pendulum tab features ease of construction, and when
properly used, it gives the glider the consistency of tows which we
dream about. It is not a cure-all and it should not be construed as such.

To use the Tab properly, lock it in a neutral position while you
adjust your glider for its maximum tow possibilities with the usual
auto-rudder set-up. The reason for this procedure is obvious; you should
correct all inherent faults of the glider so that the Tab will not work
against overwhelming odds. After you have obtained satisfactory tow
under ideal conditions, if necessary, turn the Tab loose. Now try to get
a bad tow. If it does not work right away, do not become discouraged.
Check it for free floating and reaction to the slightest banking or tilting
position of the glider. It should give opposite “rudder” effect to correct
off-center veering during tow. It may be necessary to adjust your limit
stops for over or under correction, or readjust the weight on the end
of the pendulum wire. The main thing is to keep at it until it functions
for your particular design.

In our tests with the “Tune Tab"” we tried it on gliders with very
poor towing characteristics, and we were able to tow them to the top
of the line successfully, although there was still room for improvements.

On a normaly good towing glider, the results were exceptionally
good. We tried in vain to make a bad tow by launching poorly, towing
cross wind, etc. We were able to bring the glider to the top EVERY
TIME. Of course, you still have to exercise care at the top of the re-
lease so as not to whip the glider into a stall.

We were worried about the effect of the Tab during normal circ-
ling. But our worries were soon forgotten. The Tab made noticeable
corrections to the bank of the glider, but it did NOT open the circle
appreciably. This flatter circle, in fact, improved the thermal riding
ability of the gliders. This was an unexpected blessing. Models which
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had a tendency to spin in a strong thermal, rode the thermals beauti-
fully when using the “Tune Tab;" never again coming close to their
former or “no tab" spinning tendencies.

The location of the Tab need not be as shown, but it does seem to
be the best place for it without cluttering up the glider too much. We
tried the Tab in several different places; top of rudder, in front of
rudder, attached to the fuselage, etc. It seems to work no matter where
it is placed. Juts make sure it has a decent moment arm behind the
C.G., and that it does not work in a position where it may be blanked
out during tow or glide.

Do not take our word that it works. Spend 15 minutes of your time
and install one on your glider. You will not regret it,

COMMENTS ON A-2 by Pete Buskell England

Only other thing of interest in the past year was in glider. Margaret
builds the old A2, and not knowing much about them we drew up a
droop snoot “a la” Lindtner. It towed like a wild horse and had habit of
dropping one wing on glide.

The C.G. was almost exactly on the tow-hook, a layout recom-
mended by a certain gent in the Aeromodeller a short time ago. It
seemed to me that lowering C.G. down to the tow-hook position was
the most likely cause of trouble. It also occurred fo me that if possible
all areas should be kept above the tow-hook i.e., no underfin or drooped
nose.

We built a ship to these requirements using the original wing and
stab and it towed like a dream, you just stand there and it goes up
overhead. Should the launcher send it off out of line, the flyer must
run towards the line the ship is taking, i.e., you cannot alter its course
by slackening the line and pulling the nose around.

Some say that the upswept nose acts like a forward fin, though
this undoubtedly contributes. I do not think it is the sole cause, as I
have seen several forward fin layouts which did not tow well. Also, I
think you will agree from the enclosed sketch, the area disposition is
not all that different from the usual straight nose, I should think that
the large amount of dihedral Lindner uses is a “must” to make it tow.
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NORDIC DEVELOPMENT
by M. D. Andrade Qakland, Calif.

Enclosed are two sets of plans for Nordic gliders. T will try to ex-
plain their development.

My first experience on Nordic was model built four years ago. The
then prevailing rule allowed miles of tow line and so I went strictly
for a control tow setup—long nose and auto-sub rudder like this:

Q@ D

The model was very successful for tow but it tock me 2 years to
write it off to experience—a 129, airfoil and 409 tail area. This con-
figuration was good in a dead calm or with a 6 oz. payload but that is
all.

About that time Hank Cole came out with an interesting Nordic
design which I believed had real possibilities. Using his fuselage ar-
rangement. I build the model in Plan No. 1. Originally the model had a
3 x 26 in. stab. Although the planned stab worked—the model would
accelerate in speed when it hit a thermal, alas, I could not D/T it. I
am sure I hold some kind of record for number of loops and/or number
of flat spins in 50 feet,
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I changed over to a 4 x 19, stab and the pop-up was easy and
the glider did not get hurt much. A warped wing eliminated me on the
final eliminations last year with this model.

The structural disadvantage of a Iongv;,l:a?ling toward small tails,
and what I saw in Germany in '55 lead me to plan No. 2. Wing and
stab are based on Lindner’s 1954 Nordic Winner (1955-56 Year Book)
and the fuselage arrangement on what I have been using. The two
piece wing takes care of warps and breakage problems, (I hope), and
strangely enough the tapered small stab D/Ts OK.

I have only had one model where any trouble was experiences in
towing. I build a long nose sub-ruddered fuselage for a set of wing/stab
with the idea of a spare Nordic in case of emergency during 'S5, as per
plan No. 1. As an experiment I chopped }; of nose off and stuck on
some lead for balance. To say the least, it was a flop. I could not use
it except in dead calms, and it still was a case of nursing it up even
with auto-rudder. Whether it was the short nose of the model or weight
concentration (mass inertia) I did not find out. I still do not know
what makes a good tow, but I have found a configuration that seems
to work OK.

My combination is the result of finding out that sub-rudders are
better. A solid cross adjustment like Carl Rambo’s Nordic (pg. 150
1955-56 Year Book) is steady in towing. (I do not use it now but I
have). A long slim nose seems to dampen towing jitters, and a middle
approach to balance point (small stab) as individual contributions, also
help.
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TOW HOOK & CONTROLLER

by Bill Lane Los Angeles, Calif.

Right now I am getting ready to try out another towing gimmick
(it works on paper). I believe the sketch will explain the idea satisfac-
torily. T also have another idea which I have been trying to get time
enough to build for some three or more y ears. I call it Cox-Comb-
Controller and it works something like this:

Poss,b/e 7ow
locatfioas

At/ - oo

eass’y

Comb is statically balanced on
hinge line, Plane slipping in
either direction activates comb
dynamically which in turn ac-
tuates single aileron tab. What
do you think?

aseron vp"

The JATO '2A is a development of the JATO (first blood at
Wichita Nats). The best we could do at Wichita was fourth place in
“B" but after that time it did ever so well out here along the coast.
Since that time the design has evolved from one extreme to the other
(about six intermediate models). Where. the model was formerly 24
inches in length with a 320 sq. in. wing it is now 36 inches long with
same wing, but the stab area has been icreased to 37%, formerly 27%.
The NACA 6409 went by the board at least two years ago and is now
replaced by a “wiggle” of more moderate proportions. The glide did not
appear to suffer, but the real effect was in the climb and ease of trim-
ming. I might mention that I have not looped the model since about
two years ago, and I believe that you can attribute that to the new air-

foil. PLAN Page 64

The A-2 has nothing new in the way of gimmicks or design but it
is a pleasure to tow, and under normal conditions it is always a contest
threat. It rather closely follows the Austrian school of design. Fuselage
construction is a'la Lindner. MVA 123 wing of 465 sq. in. and 1 18%
stab of similar section. AN Pd._q‘f /52
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NORDIC CHARACTERISTICS
by G. J. Lefever England

We have now completed the first twe A /2 Team Eliminators and
the top 25, in each area will go forward to th efinal trials meeting.
Bob Amor and I have both been fortunate and came out third and
first in the East Anglian Area for the aggregate of 10 flights. I man-
aged 21 min. and Bob had 19 min, and as there was a strong wind on
both days we both flew ALTAIRS,

This brings me to a few notes on A/2s. With conditions we get in
England where two out of every three contest days are very windy,
to develop a 3 min. A/2 and fly it in all the elims. is not a good proposi-
tion at all. I feel that the Thoman-Lindner type model would not stand
much chance of even getting as far as our trials meeting. Bob and 1
find that the AITAIR is ideal for rough®weather even though it will
not better much more than 2 min in still damp air,

We are both working on still air type Nordics for our trials meet-
ing in case it should be calm and still. They follow the standard Central
European trend in design and have spans of 7 feet, lengths 3 ft. 6 in. to
4 ft. and 15¢, tailplanes. The sections we are using are Benedict and
Lindner and we are both making the designs as clean as possible.

The two different types of Nordic require somewhat different tow-
ing characteristics. The rough weather type should be very directionally
stable on tow so that even in a gale, and when running forward as fast
as possible, the model still goes straight up. Even when flying the turn
should be fairly tight and positive (no wandering about).

General Characteristics of Rough Weather Type

Fairly generous dihedral (preferably poly or tip.)

Not too long a moment arm (easier to maintain in a tight turn)
Reasonable size tailplane (25%¢)

Not too thin a wing section (S. I. 53009 good)

Not too small a fin.

I N

The still air type .is a different kettle of fish. The model on tow
must still be very stable but not so directionally positive. The tow hook
must be longer so that the model can be towed around in search of lift
without fear of coming off the line. This is, of course, an art and the
continentals are very skill at it. We do not have much opportunity of
practicing this “lift hunting” with our climate,

The tow hook position is quite critical in both cases, and the best
found by suspending the model by the tow hook, when the model
should adopt a slightly “nose down" attitude, This position is usually
about !4 inch. in front of the C.G. which is best between 55¢; and 65%.
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For the still air model aiming at the magic 3 min. plus, everything
must be done to cut down parasitic drag. For example:

Small cross section fuselage: Efficient, clean fuselage-wing
joint, Good finish. Also very efficient thin sections should be used,
and it seems that tailplane sections should be similar to the wing
sections.

One other point which seems very important in both cases is the
Longitudinal Moment of Inertia of the model. Without going into
technicalities this is equal to the sum of all “masses x distances squared”
from the line through the C.G. This means that the rear of the fuselage
and tailplane should be made as light as possible and consequently the
nose weight also. The weight concentrated is concentrated around the
wing and a far better stall recovery is obtained. Ideall ywhen the model
stalls the model should only rock about the wing and not dive up and
down doing 20 to 30 ft. stalls. A good illustration is the average Wake-
field which by necessity has its mass distributed well away from the
wing and which as a general has a poor stall recovery.

NORDIC DESIGN AND TRIM
by N. G. Marcus England

Regarding your request for some notes on A-2s please remember
that I have never won an A-2 contest and hence cannot be classified
among the "elite.” I have reached the final “Trials” each year in Eng-
land, but have always been out of luck in making the team. So here
are my basic rules for a new model.

Follow the basic trends of glider designs.

Keep a reasonable amount of side area, especially near the nose.

Use as small a fin as possible.

Always fit Auto-Rudder above or on the Center Line of the fuselage.

If fitted below center line and a large rudder deflection is used, it

can cause spinning, especially in windy weather.

5. Use an efficient Auto-Rudder system (that does not involve thread
or rubber bands if possible, as these are affected by atmospheric
changes).

6. Always build under 14!, oz. finished weight (wings 5 oz. max.)
and add ballast at the C.G.

7. Use a fairly large dihedral angle on wings—about 12%. degrees
which represent about 7 inches at tips on average A-2 wing.

8. Fit towhook at 409 -45% Wing Chord.

9. When towing-up, always run towards the direction that the model
goes if it veers over to one side. Many people run away from the
model and this worsens the effort,

10. And finally, remember all glider contests are a lottery, and the

model does not necessarily win. MINE DON'T! PLAN ije 148

PN
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NORDIC COMMENTS

JOE BILGRI San Jose, Calif.

I guess it i1s guys like me that make putting out books difficult.
But when it comes to drawing plans, there are about a thousand other
things that I would rather do.

My Nordic is coming out in the April issue of Flying Models,
otherwise I would have been glad to send it. Although I was a little
disappointed with its showing in Italy, I can only blame myself for
guessing wrong in sending a model which I figured would stand a
chance, regardless of conditions; meaning wind, rain or calm.

My biggest disappointment came when I read an editorial by one
of our magazine editors who does not seem to be able to read any
flight time that does not have U. 8. A. connected with it. Meaning that
I do not think that he looked up the results of the Defending Champs
(Italians) who, outside of one man placing 22nd, were right down
there with us. Perhaps he would have an idea what kind of Nordics we
do fly if he attended some of our elimination contests. But I do not
blame him if he did not attend them because for the past couple of years
contest directors from all over the country reported pretty miserable
weather.

If the eliminations out here are comparable to the rest of the coun-
try, about half or more of the entries are either built from plans of past
Nordic winner, or pretty good copies. But they do not seem to do well
in Spring weather, and very few ever get through the first eliminations.
As I see it, you cannot blame a person for building a Nordic to suit
conditions in which he does most of his flying. And if his type of model
does not fit 1007 into weather conditions of the International meet,
what do you do?

With the holding of the elims in the Fall months, which is being
started this year, the requirements will be for a calm weather type of
Nordic design to win place on the team. So, maybe when this happens,
the Finals will be held in Sweden or some other windy place. But at
least we will not be the only ones behind the eight ball,

I am sending you couple of Wakefields. I usually build a new one
every year whether I need or not. I always hope that the changes I
make in the new one will make it far superior to the old one. Although
it has always been my belief that the design and airfoils are of secondary
importance to a good prop-power combination, adjustment, and the

ability to wind a model to near capacity. ‘PLANS P“’ﬁ” 1:93
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TOWING TECHNIQUES —R. C AMOR

Thanks very much for your letter, I was very interested to read
yvour remarks on flying in tight circles and also on towing techniques.

England

I agree with you flying in circles is essential for competition flying.
I have found that performance suffers if the circle is too tight on a
calm day, and I therefore, normally trim the model tight and slightly
underelevator for windy conditions only. Then the calmer the day the
more I open the circle diameter, altering the stops on the auto-rudder
until the model is just off the stall. This method of trim for varying
wind strengths enables trimming to be done on the competition day
without actually altering the incidence on the stabilizer. Diameter of
the circles would be about 50 ft. for a tight circle, and 100 ft. for one
on a calm day.

As regards towing, I think the important thing is to have a fairly
small fin, but placed well away from the wing (long moment arm) and
in front of the tail to avoid blanketing as much as possible. T do not like
the idea of a forward fin, from watching other models fly, although I
have never tried it myself.

I have a short nose on my model and generally try to keep the
side area and cross sectional size of the fuselage as small as possible
to cut down drag. I have found that to get good towing C.G. should
not be more than 24 rds. back from the L.E., and tow hook not more
than 4 in. in front of C.G. This gives a faster climb of course, especially
in a wind, but a much straighter tow. I believe that to get the hook up
under the wing as near as possible, ie., very little depth to fuselage
also helps the tow. Of course, the worst offender is warps! If a model

is warped in anyway 1 think you might just as well give up trying!

One or two tips I picked up in Florence: Undercambered stabilizer
gives flatter glide and smoothens tow. This seems to work in practice,
although T have only used it on one model so far. Italians seem to think
a smooth and highly polished top surface of the wing is very important;
most of their wings were completely sheeted on top surface.

I have come to the conclusion that a thin wing section is most
important. I have been using a Benedik wing section about 6% thick
with very good results, I think the section should also be highly under-

cambered for best results, § Elastc close +o himge —>
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TOWING AIDS by B. T. Faulkner England

I cannot lay any claim to aeromodelling fame, because I am one
of those “fly everything” type. I would get bored sticking to one type,
and so I enter rubber, power or glider as the fancy strikes me. No radio
or control line for me. About the only model I have that has placed
high consistently is my 1 cc Payload, and T am enclosing a plan of this
model. Nothing very unusual about it, except the goalpost mounted
wings. This is to cut down on the fuselage cross section. The tail shape
and tail construction is idea. It will not warp, and now I use no other.

Below is a glider tow hook which to me is tops. Think it out and
you will see that under ALL conditions of tow the rudder is locked
central. This is essential for thermal hunting, The traditional sliding
or swinging trigger can edge back when model is VOH. Allied to this
is the clockwork D.T. which I fitted to my “Mousetrap” A2, Tow all
day if you like, and you get exactly 3 min. D/T, and no matches to
strike, or crops on fire.

THE IDERAL TOMMOIK
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On the tow the Sorbo Rubber Pad interrupts the clockwork motor,
i.e. impinges on the light balance wheel. On release of model at end
of tow, the clockwork starts. Original timer is ex W/,D and can be
slowed down by soldering extra weight on the flywheel arms. Up to 4
min. possible.
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Now for the real whizz. I call it the NEGATISER. Its use is for
towing under dead calm weather, when you can run like blazes and
nothing happens. Naturally, it has got kind of rusty with our gale force
contests. But it is useful for towing up down wind (sounds funny, I
know). This has an application when you run out of field and still have
not hit any lift. With NEGATISER you just turn around and walk back.

2ot AR Nytow  wEcH T12ER
L WIRE

G V
e
RUDDEL
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NoenaL NESATIZED

FIVED PrvoT

Pull on tow line causes toggle to straighten up and thus lift stabi-
lizer up 1/16 to 1/8 in. IMPORTANT ; Auto Rudder must be centra-
lised before NEGATISER begins to act, i.e., negatising cable is slack
when Auto Rudder cable is tight.
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About glider design: I will leave that for the experts. Suffice to
say that any well-trimmed and well-built model can win if it gets the
lift. Hence my work on the above gadgets which DO work. Do not get
me wrong, I believe in developing the breed. But all things being equal,
its the man on the rope that counts.
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ANGLED TIP FINS FOR DIHEDRAL

by Bill Park A.P.O.

My attention was first called to the idea of using large angled
tip-fins of flat section in place of tip dihedral in 1948, when the Sun-
nanvind glider kit was introduced to the British market. The model,
of roughly present-day A/l size, was designed by wing-section expert
Sigurd Isaacson as a beginner’s glider to be built in conjunction with
a radio series given by the Royal Swedish Aero Club.

At the time, most of the gliders flown in Scotland were based on
English designs, and were either of the lumbering, 1 lb. per square
foot, theoretical type (and wouldn't fly worth a darn) or were out and
out lightweights, with sparless, flimsy wings that broke the first day
out. Only a few of us were flying medium-weight, tough ships of around
200-250 sq. in. wing area (influenced mainly by Peter Russell of Stir-
ling and Peter Montgomery of Kirkaldy.)

To say that the Sunnanvind took the country by storm would be
a mild understatement. At every contest there were more and more
of them floating around, and with some reason, since the little beginner's
model was more than a match for the best British designs of the time.
Gradually some of the features, like the tip fins and the Isaacson sec-
tions, began to creep into other designs.

A follow-on design similar to the Sunnanvind appeared in the
1948 Aeromodeller Annual. This was the Hale, an intermediate contest
model by Sven Ole Ridder. The most striking feature of the design
was the absence of dihedral, apart from the flat section tips, which
were angled at 70 degrees to the horizontal. This was about the same
angle as used on the Sunnanvind, but the latter had dihedral on the
centre panels, It was claimed that the Hale was very stable, but at the
time we were rather suspicious.

After a while, interest in tip fins waned, to be revived from time
to time by articles and photographs in the model magazines. Most de-
velopment was done in Britain and Jugoslavia, with the accent in both
cases on vertical tip fins. The British fliers used dihedral; the Jugo-
slavs did not. Nothing really new appeared, except the suggestion to
extend the tip fins below the wing to provide vortex fences.

In 1955 I was looking for something out of the ordinary and easy
to transport, and remembered the tip fins on the old Sunnanvind. It ap-
peared that an A /2 wing with shallow V-dihedral and tip fins could
easily be dismantled into our sections. It woud also be simpler to
construction than a polyhedral wing. Due to lack of time, however, the
plans were changed to have only the tip fins demountable, and later
even this was abandoned. However, the fina/ one-piece wing fitted
quite comfortably into my Buick, so it did prove worthwhile. The
model proved fine on stability and performance also.
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My friend Jimmy Scarborough, of San Antonio, became interested
in the ship (Tiki X) and built Tiki XI to my outlines, but changed
the wing section and construction slightly, and used small end-plates
while retaining the original dihedral on the centre-section. This last,
as predicted, proved to his undoing. I tried towing it, and it was one
of the most vicious models I've ever handled on the line.

My Tiki didn't do so well either, for that matter. I had built an
internal spring into the autorudder, and while it looked very neat, it
just didn't have the power to ho/d the ship in a turn. On the first day
of the Dallas FAI Eliminations, things went badly. However, on the
morning of the second day, I modified the autorudder, and it began
to look as if I still had a chance. While waiting for the wind to die off
a little, I put the model under the front of the car for safety. You
probably guess what happened: I moved the car, neatly chopping the
port wing in two, so that was that,

Later I decided to experiment with the pieces of the ship. One
wing was still intact, so the port tip plate was stuck on what had been
the centre rib, and the fuselage was shortened. The model was surpris-
ingly good on tow (with offset hooks) and it began to seem that I had
a potent AMA Class design, until it hung up in a high tree in Wash-
ington, D. C. and we couldn't retrieve it. It hung there for several
weeks until someone climbed the tree and made off with the model.

The conclusions I have drawn from all this haphazard experiment-
ing are that “Dihedralled” tip plates provide good stability on: (1)
dihedralled wings, both high and low A. R., even when the centre
dihedral angle is small; (2) low A. R. undihedralled wings. (I have not
tried a flat. high A. R. wing.)

“Vertical” end-plates, no matter how large, do not appear to be
adequate unless used in conjunction with appreciable centre dihedral,
and, personally, can see no point in using them except as tip vortex
minimisers.

Suggested size for tip plates is about one chord span, two-thirds
of this being above the maximum camber point of the tip rib. Angle
should be 60-70 degrees to the horizontal when the wing panel is laid
flat. For small models, the tip could.be made from soft 1/16 or 3/32
sheet, with grain spanwise and a stiffener added. Larger models re-
quire built-up construction to avoid too much weight at the tips—
4 sheet outline with !4 sq. internal bracers in an X-pattern is fine
for A /2.
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FLYING WINGS by Bruce Forster Haverstown, Pa.

The 1955-56 Yearbook is very good, I thoroughly enjoy it. Articles
like Mr. A. C. Brown's will keep me pondering for months. Enclosed
is a check for two '53 Y. B. to try to interest some of the neighborhood
/2A U-control prefabers. I am sixteen and work in a hobby shop, so
I know how hard it is to interest somebody in this end of the hohby.

I am interested in flying wings or tailess models. Because less is
known about ‘wings’ than any other fixed-wing aircraft, both model and
full-scale, there is a large challenge to the modeler in the development
of them,

As you know, wash-out or negative tips are used for longitudal
stability on swept-back wings. With cathedral applied to the negative
section, lateral stability can be obtained. The action of a rudder on a
conventional plane is to counter-act, neutralize or stabilize the dihedral
effect. By putting a wing in a drift or turning view as in MODEL
GLIDER DESIGN, page 96, it can be seen that the cathedral tips neu-
tralizes or stabilizes the dihedral of the main section. With this item,
no rudders are needed. Without it, the model will have lateral instability
and rudder aera problems as did Mr. F. S. Gue.

Since the force of the negative section is down, it is more efficient
to have the airfoil doing this work in a inverted position. Also, the
relative angle of attack of this section is near 0 degree for a better L/D
ratio. By using a high lift foil in the negative section, the stability is
more effective. This was proven by using pitching moment charts,

I am flying now No. 14, which by changing the balance and cath-
edral can be flown in either direction.
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NOTES ON H. L. by Dick Baxter Lancaster, Calif.

I built a glider form JASCO DART kit supplies—which pretty
much determined the relative wing and tail areas and moment arms,
which were limited by the material available. In other words, the only
difference from a DART was extreme tail tilt and no rudder offset
used to turn the glider. Tail tilt was about 25-20 degrees. It produced
some interesting results.

1. It threw extremely well.
2. It would roll out either way from almost any kind of launch.

3. Its C.G. range for stable glide was very wide, due to coupling
between the gliding turn radius and the C.G. The former tightening as
C.G. moved back. In fact, if one removed enough nose weight the
glider does not stall but spirals in!

In general this was the only non-critical H.L. 1 ever built. Now,
your interest lies here, a couple of kids pestered me last summer to teach
them to build models. So we started on gliders. I let them build any
conventional looking shape they wanted with not more than 1 to 2 de-
grees of decalage. And I made them use large tail tilts. We tried these
gliders by hand gliding them-——and never touched the trim again. Three
in all got finished, and the 8 to 12 year old kids got good roll outs on
one out of two flight tries with no trim trouble. Could be a very good
feature for H.L. glider kits, especially for kids.

H. L. DESIGNS by John D. Nogy = Canoga Park, Calif.

This H. L. Glider model, see page |67 was one of a series of designs
for Mile High Flying at Denver, Colo., where I used to live. That is
the reason why the model is light and has high undercamber, But this
design proved even better at low altitude, the undercamber used will
slow the glider down quite a bit in the glide, especially when the nose
is into the wind.

I also found that just about a straight up and to the right launch
with one turn, so the model lays out on top with a left turn glide, will
give more altitude than conventional right launch. However, this is up
to the modeler's discretion.

The design is also a good indoor job if you are not hampered by
low ceiling as this model will really get upstairs providing a good
launch and strong arm are available.

Wood used on surfaces was very light grade balsa. The basswood
fuselage can be easily “warped” by blowing hot breath on it ahead of
the stab, and twisting it to the desired position. It seems that basswood
will hold adjustments much better than warps on the stab or rudder.
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BUILDING H. L. by Lee Hines Torrance, Calif.

Although I've been pidling with H.L. Gliders for over four years
I am just beginning to appreciate their fine points. The enclosed design
is my latest attempt. It seems to fit my squeaking arm, and behaves
pretty good in thermals. Using Conover’s trim method—washin left
wing and left rudder setting. Found that it gives good roll-out as well
as keep constant circle in a thermal.

At present I am undecided how to design the next glider. Should
I build a very light 18-20 inch span, or small 15-17 inch span for fast
and high climb. Tried small ones with weight under 34 oz., but this
was not enough for my arm to throw, and it sapped the arm sometimes
too quickly. Looks like an 18 inch job with .8 to 1.0 oz. weight would
be the best compromise.

I took six indoors gliders to the Dallas Nationals. All were differ-
ent in size, design and weight. I thought that if I broke one I would
still have lots left, and also be sure of having one that would fit the
conditions. Well, broke all of them within 30 min. An analysis showed
that the fuselages broke right at the L.E. of the stab. Phil Haines ad-
vised me to use )4 inch hard balsa sheet stock for fuselage, and to shape
it so that it will have an even flexure between wing and stab. I quickly
repaired two of my best gliders and shaped the fuselages as per advice.
And after cautious re-trim I gave the gliders the standard heave-hos
and found the bodies to be very substantial under any circumstance!
Have used this particular form of fuselage ever since, and have found
it real good. And when it does snap, it is easily repaired. Noted that
this form is getting around

I found Stuart Savage's notes on gliders in your 56 year book
most helpful. His finishing method is excellent. I found that after you
think you have a smooth surface, rub it all over with the back-side of
the W/D to obtain mirror-like finish. Found that 3M TRI-M-ITE paper,
soft back type, to be best. Tried his idea of using wire on leading edges,
works fine. Also built his two gliders with success.

Tried elastic turbulator on my little Nordic. But it was very de-
stabilizing. It stalled upwind, required long turn down wind, and opened
up in a riser, and tightened in a downer. It may have been my lack of
knowledge on how they work in different spots. Performance was im-
proved by the removal of the turbulator. This led me to think that my
airfoil was self-turbulating. To check on it, I used “pinholes” just aft
of the leading edge on right wing only (it glided to left before making
holes). Found that the turn was noticeably tighter. Then I “pinholed”
the left wing, and noticed that the turn or circle opened up to the origi-
ginal diameter, and that the time went up 15 sec. with stability at all
times wonderful!
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JETEX POWER MODELS by Dan C. Hodges  Tulsa, Okla.

The Jetex PAA load was made last summer about a month before
the '56 Nationals and was test flown to my satisfaction on a calm day
here. This undoubtedly contributed to my partial success at the Nats
as most of ships entered (with one or two notable exceptions) had ap-
parently never even been test flown. Another point—most of the entries
that I watched had trouble with ROG's which was probably due to
improper landing gear location. My ship did get the highest ROG time
at the Nats, and I can honestly say that I have never had any trouble
in getting the ship to take off. In fact I have found that ROG's are
easier than hand launch due to the fact that the timing of the HL is
most important with Jetex. A ship of this design built by Tom Mc-
Donald of Tulsa won Ist in the Glue Dobbers 7th Annual meet last
Labor Day weekend.

I am also including plans for my “Tow Nail”
Nordic Glider. This is a straightforward, easy-to-build design that has
excellent towing characteristics. I have built three Tow-Nails and a
number of others have been built in this area.
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You also asked for opinions on another one of my favorite events
—Free Flight Scale. I was glad to see the recent rules changes go into
effect which judge the flight on points for realism rather than the ratio
system on endurance. I believe that the FF Scale model should fly
like its real counterpart as well as look like it. The Bellanca Columbia
that placed 3rd in the '56 Nats had a level realistic take-off and a grad-
ual climb to the left. I had test flown it too before taking it to Dallas
so I was reasonably sure of what it would do. On the selection of the
model for this event, I like the fabric covered vintage aircraft because
it lends itself so well to scale model construction. The Bellanca had
exact scale wing and tail rib spacing as well as fuselage construction.
I am working up plans now for the 1928 Eaglerock. To sum this up
we can set up two categories: Features I Look For in a scale model
and Points To Avoid.

In a scale model I look for these features:
1. Construction that lends itself modeling.

2. A ship that you can back up with adequate plans and material.
An unusual plane is okay provided you can prove it is authentic.

3. A Landing gear that will adapt itself to a rearward shock load
instead of the normal spread type.

4. An engine cowling that will permit a buried model engine.

5. Knock-off wing panels. This is a most important feature and is
well worth the extra effort.

I try to avoid these points:

1. Monococque construction, or unpainted metal covered frame-
2. Non-shock mounted landing gear.

3. Exposed radial engine detail.

4. Complex wing strut and flying wire detail.

5. Fast flying planes of small area and high loading.

6. Extensive interior detail (i.e. You must include all the in-
teriors the real plane had, so choose a subject with a minimum of
insides).

As to size I try to stay with 1 inch to the foot if T can. It gives a
model of about 36 to 48 inches span which is about right. To be able
to fly with a scale prop on a model this size necessitates a larger
engine than the usual 049. The 1 cc diesel really fills the bill for scale
in my opinion. It turns the big prop and can be regulated better than
the glow engine. At the '56 Nats at Dallas in the hot weather we had
I had absolutely no trouble with the David Andersen .06 diesel turning
the scale 9 inch prop while others with enclosed glow engines were
suffering from overheating and blown glow plugs.
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DESIGNING PUSH-PULL MODELS py clarence Mather

During the early 1950’s when there was no rubber limit on Wake-
field models we decided to try push-pull designs. We wsere prompted
by the facts that counter-rotating props could be used to cancel torque
effects and that two smaller motors could be used in place of a single
large one. These were not small considerations since it was planned
to use about six ounces of rubber.

Accordingly a model was built with a left-handed prop at the rear
and a right-handed one at the nose. The prop diameters were sixteen
inches and the pitch was twenty-four inches. The motors ran the full
length of the fuselage and consisted of sixteen strands of three-six-
teenths brown rubber fifty-two inches long. The fuselage was thirty-six
inches long so there was a lot of slack.

Obviously such a fuselage will balance at its middle which brings
up the main problems with push-pulls. When the stab and fin are added
to the rear the balance point is moved still farther back. If conventional
surface areas are used the wing is placed somewhere over the balance
point. The nose of such a model is then longer than the rest of the
model! The stab and fin then have to exert a large force to stabilize
the weight and side area of such a long nose. We used a large stab
equal to fifty-five percent of the wing area. This arrangement allowed
the wing to be moved somewhat forward of its usual spot and would
provide more than the usual dampening effect at the tail. For the first
flights the wing was placed with the trailing edge about one inch in
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front of the balance point. However the model was not stable until the
wing was moved back about two inches. And this location was prob-
ably marginal for when the model was flown at full winds in windy
weather it was not stable during the power burst. This quirk did not
show up until the model was flown in contests however.

At first large tip plates were placed on the stab and a single fin
was mounted underneath the fuselage. It was placed underneath so as
to hold up the rear of the fuselage during takeoffs giving clearance to
the rear prop. Directional stability was not good however and the tip
plates were reduced to a minimum and a large single fin taking their
place on the fuselage.

There were other troubles during this trimming period. The front
prop blades persisted in catching on the blunt top of the fuselage in-
stead of folding properly. Of course this upset the glide turn trim
and usually spun the model down. Stronger prop tensioning springs
were installed and the nose was rounded off as much as possible. We
then had no more trouble with the blades catching improperly. At first
the rubber would be knotted unevenly for the glide and thus the trim
was not the same for a series of flights. By carefully adjusting the
tensioner catch screw the prop was stopped with an even row of knots
in the motors, This was accomplished with only two or three trials
and then worked consistently. %Ooking back this isn’t at least a little sur-
prising.

All of this adjusting required a considerable period of time. How-
ever once the wing position was properly set the model was a good
climber. The absence of torque was obvious in the model's steadiness
during the climb, It was circled to the right in the climb and glide.
Some side and down thrust were added to the right rudder to produce
a nice climb circle. The model's glide was satisfactory although most
observers felt it was not up to some of the better ones. The motors
would take 1800 turns each which gave a prop run of about 1:50. For
winding it was convenient to have three people. One sort of steadied
the model while the other two wound the motors simultaneously. We
wound the peg end of the motors which speeded things up. Fixed gear
were used since both hands were occupied with a prop while preparing
for takeoff. This model took second place at the 1951 Wakefield semi-
finals at Chicago. The three flight total was something over ten
minutes.

The large amount of slack seemed wasteful so a new fuselage was
built. It was forty-two inches long and tight motors were used. Larger
diameter and higher pitch props were substituted. The model seemed
sluggish with the new props however and as time was short the old
ones were placed back on the model. The model was very peppy and
gained good altitude although the prop run was reduced to about 1:10.
The model was flown with full power in a variety of weather in prep-



181

aration for the 1952 trials. The trials were held during a drizzle and
apparently a warp developed. Trim regressed until the model dove in
on the third flight.

A completely new model was built. This had a fuselage similar to
the last but the stab was only equal to thirty-three percent of the wing.
The oversize stab of the other model had not allowed the wing to be
forward very much and we felt a better glide might ensue from the
larger wing. Unfortunately this model was tested very little and was
wound full at the 1953 trials in sort of a desperate attempt. It dove in.
This was probably due to the balance point being too far back. It has
taken us a long time and some hard knocks to fully respect the fact
that there is a limit to how far back on the wing a model can be
balanced!

With so little experience we hesitate to draw any firm conclusions
about push-pulls. They are interesting models and will fly well. We
are by no means certain that they can out-fly or even hold their own
with the modern tractor design. With the rubber limit on Wakefields
they are not practical for that event, They are practical for the A.M.A.
unlimited rubber powered class. The long nose problem can be at least
partially solved by ending both motors some six or eight inches from
the rear of the model. A long prop shaft can transmit the torque to
the rear prop. Thrust adjustments would have to be made on the front
prop only but this would be sufficient since only small angles were re-
quired.

DESIGNING CANARD MODELS Clarence Mather

A canard airplane has the stabilizer located in front of the main
lifting surface and usually has the fin and propeller at the rear. Many
people are surprised to learn that most of the first airplanes, including
the Wrights', were canards. And canards are not extinct for several
of the present day missiles such as Bell Aircraft Rascal and North
American Aviation's Navaho are tail firsters.

We have built about fifteen rubber powered canard models during
the last twelve years. We have by no means explored them fully but
we have found them consistant in some respects. These notes are based
on flight observation only and thus not on precise experiments. So
there is plenty of room for error!

The general overall performance and stability of canards seems
to be about equal to that of conventional tractor models. The canard
appears to outclimb a tractor and is more stable during the climb. The
glide of our best canards was as good as our best tractors. We found
some definite limits exist if a good glide is to be obtained, however.
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The pusher prop may account for part of the canard’s good climb.
Drag may be lessened because the high velocity prop blast does not have
to pass over the rest of the model as it does on a tractor. Also the lift-
ing surfaces may perform more efficiently in the undisturbed air. How-
ever the pusher prop enters turbulent air. Presumably this is not as
detrimental as having the prop blast strike the model.

The stabilizer function at a relatively high angle of attack on our
canard models and this seems to keep the nose up throughout the prop
run. Thus full benefit of the rubber's energy may be obtained. In con-
trast many tractors level off and cruise during the latter part of the
power run,

The canards were quite spirally stable. Too much side thrust or
rudder would spiral them in but they usually gave ample warning. We
trimmed for a left climb and glide circle. This climb is against torque
because we used left handed props which could be wound up in the
conventional direction. A climb with torque was used several times
but trim was more difficult—particularly on high powered models.
Some left rudder was necessary to produce the desired glide circle
and two or three degrees of left thrust were usually added to tighten
up the climb spiral. On higher powered models some down thrust was
used to keep the climb from being too steep.

The glide of our canards was not as easily trimmed as the climb.
The stabilizers were equal to about one-third of the wing area. We did
not experiment with different size stabs. The stabs had three degrees
more incidence than the wing built into them. However after checking
several trimmed models we found they usually had five or six degrees
more incidence than the wing. It would seem that the models with the
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least amount of angular difference would be most efficient. However
longitudinal stability was not good until the stab had a considerable
amount of incidence. This decalage is necessary to insure the stab’s
stalling before the wing. If a model noses up to steeply for flight the
forward lifting surface should stall first. The nose will then drop and
the model will gain flying speed quickly. If the rear lifting surface
stalls first the tail of the model will drop and a whipstall results
followed by a huge drop. A canard’'s good stall recovery characteristics
are probably due to the fact that the wing is still lifting in a stall and
this keeps the model from dropping very far. We are assuming of course
that the model is trimmed properly or nearly so. A tractor model's
wing stalls first and this is a much greater part of the total lifting than
is the stab. Thus it would seem that a tractor would drop farther before
recovering from a stall.

We found that the fuselage length has a maximum value—remem-
bering we did not try various size stabs. A few years ago when there
was no power limit on Wakefields we tried a long fuselage canard.
For testing we built a small model. It had a thirty inch span and 115
square inches of wing area. The fuselage was forty-four inches long
and it carried a tight motor consisting of ten strands of one-fouith inch
brown rubber. A sixteen inch prop was used. The model climbed like
an arrow and we thought we had something until the glide refused to
stabilize in spite of any and all adjustments,

The slightest rough air would cause the model to stall. Howewer
small this first bounce would be a long swoop followed with a large
loss of altitude. Obviously the long moment of the rubber motor was
too much for the stab to dampen quickly. The wing was enlarged to
145 square inches of area and a thirty-six inch span. The stab was en-
larged proportionally. The model was then quite stable in fairly smooth
air and has made thermal flights up to seven minutes duration. How-
ever if it is windy and the air turbulent the model still develops a
swooping glide and sinks rapidly. As a general rule we concluded that
the fuselage should not be longer than the wing. Our models meeting
this condition have good stability even in very rough air.

It is a good idea to use tight motors in canards. Slack motors can
be braided so they are effectively tight. Uneven knotting of the motor
will upset the balance of the model and ruin the glide. We used to use
lots of loose slack and hope a double row of knots would form evenly
along the motor. Usually they did but occasionally they would not and
the model would stall or dive. Of course this will happen during a con-
test flight! If an extremely long motor is desired gears would be a good
solution we believe. Thusly the fuselage could be kept quite short as
seems to be necessary for stability.
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Fin area was very important on our canards. We used folding
props and the rearward folded blades had a fin and rudder effect of
their own. Tnvariably we had to use a fin equal to about fifteen percent
of the wing area. Even then directional stability was marginal. However
this probably worked to an advantage for the canards soared very well.
They seemed to wheel into a thermal easily and stay there. If the prop
blades flopped around instead of folding properly the models would
rock or even spin until the blades did stop. Thus a sure fire tensioner
is necessary for folding props. We used small blocks on the prop hub
to stop the folding blades in the best streamlined position and a small
rubber band to hold them there. Forward folding blades were consid-
ered but they would not fit snuggly against the fuselage. A single blade
could be folded rearward and around 270 degrees to fit against the
opposite side of the fuselage. It would then make a neat fit. We did not
figure out a satisfactory hinging system for this method. A free-wheel-
ing prop would by-pass tensioning and folding problems and should
make it possible to reduce fin areas substantially. Drag at the rear of a
model has a stabilizing effect. It would seem that the increased drag
would increase the sinking rate but perhaps not very much if small dia-
meter high pitch props were used. Several modellers have flown canards
of this type but we don’t know how their glides compared with tractors.

We found that a single fin mounted under the fuselage gave by
far the best stability. There have been pictures of canards with the
fin on top of the fuselage vet every time we tested that set up the model
lacked directional stability! On one model the fin area was increased
until it was equal to one-third of the wing area and still the ship zig-
zagged all over the sky, When the fin was taken off the top of the
fuselage and placed underneath it could be reduced to the usual size.
Obviously there must be some basic difference between our canards
and the ones described We thought that a topside fin might be in the
turbulent wake of the stab but the other models had a similar stab lo-
cation. Curiously enough we recently met a modeler who had the same
results as we did with top mounted fins on canards.

Fwin fins slung under the wing at various distances from the
fuselage were tried on several canards. In every case each fin had to be
nearly fifteen percent of the wing area.

The need for a large fin seems reasonable when the center of gravi-
ty and fuselage side area are considered. Our canards balanced about
one-third of the distance from the wing to the stab which was a little
less than half way from the rear of the fuselage to the nose. Thus the
lever arm of the fin is short and a large area is necessary to exert a
sufficient stabilizing force. Also there is more side area in front of the
balance point than there in behind and this is an unstable condition The
fin must counter balance front area. In designing canards it is well to
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keep the side area in the front part of the fuselage to a minimum.
Some canards have the stabs mounted on wire frames rather than a
pylon. We use small cabins without appreciable bad effects. One model
started out with a high cabin under the stab and it definitely needed
a larger fin. The cabin was shortened later and the model showed con-
siderably more directional stability.

As mentioned earlier the balance point of our canards was about
one third of the distance from the wing to the stab. The procedure fol-
lowed was to complete the wing, stab and fuselage except for the wing
and stab mounts, The rubber and prop were installed and the wing and
stab were laid on the fuselage in their approximate positions. The sur-
faces were moved about and the balance point checked after each move
until the described set-up was realized. We usually kept the surfaces
near the ends of the fuselage which resulted in a large distance between
them. The wing and stab mounts were then built at the proper locations.
Glide testing showed what incidence adjustments were necessary.

We have not flown a gas powered canard. If the engine was
mounted at the rear a weight would have to be placed in the nose to
bring the balance forward to the proper location. This weight would
be quite large. Several radio controlled models have their engines
mounted on narrow pylons located behind the wings. This pylon mount
could be used to hold the engine of a canard design very nicely. It could
be located as to balance the model. Probably this would turn out to be
about half way between the wing and stab. We hope to try this arrange-
ment soon, Canard models are well suited to the two events for rubber
powered models in the present A.M.A. rules,

Hand launching does away with the possibly troublesome R.O.G.
A couple of our canards had takeoff gear but we never actually did an
R.O.G. The Wakefield rubber limit allows a fuselage length compatable
with stability requirements. The unlimited class having no weight re-
quirements allows a light framework with a large part of a model’s
total weight in rubber. Perhaps there is a limit to the power that a
canard can handle but we have used as much as twenty strands of one-
fourth inch brown rubber in a 190 sguare inch model. That particular
model climber well in a spiral against torque but was touchy when we
tried to circle it with toraque.

We doubt that the glide of a canard with the surface area per-
centage described here can stand up against the large wing small stab
of the newer Wakefields. However it certainly may be possible to use
similar percentages on canards. That would seem to be a good field in
which to experiment.
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WARREN-YOUNG ANTI-STALL WING

by G. Woolls England

It was way back in 1933 that Mr. Nérman Hall Warren, an Aero-
dynamicist friend of mine dreamed up the high lift, stall and spin proof,
wing configuration featured on this model. A successful flying model
was built at that time, and, in partnership with Mr. Rex Young,
patents were granted in 1937 for a passenger carrying aircraft em-
ploying the Warren-Young wing.

The outbreak of war in 1939 prevented the construction of the
prototype airplane.

Since the war no backing has been forthcoming to finance the full
scale example but several small jetex powered models were made and
proved very successful.

Although the projected Warren-Young “Skycar” has its pusher
prop at the extreme rear, where it does have certain aerodynamic ad-
vantages, I preferred to build my version with the propeller between
the wing as shown on the drawing, thus combining airscrew protection,
minimum undercarriage, and—I think—nice lines.

From the very beginning of test flying the airplane made it plain
that it was going to fly and fly well, and after a little experimenting

with propeller pitches and gear box ratios fine stable flights soon be-
came regular,

When badly over elevated the resulting stall is quite harmless,
being merely an oscillation about a point on the rear wing, and no
tendency to drop a wing and spin has ever been noticed.

Warren has written many articles on his wing design and the
following extract from the one published in “Flight” of August 10th,
1950 is given in order to give those who have an enquiring nature
some idea of the theory behind the layout.

“The gradual stall coupled with maintenance of control will allow
the Warren-Young to make landing approaches at maximum lift and
therefore at the lowest possible speed in level flight. Moreover, glides
and also power-on descents beyond the angle of maximum lift may
be a safe flying technique, when the forward speed will be exceptionally
low and the aircraft will descend in an almost vertical path.

The relatively high value of C.L. max. derives from the delayed
stall, which depends upon the properties of swept wings. A swept-back
wing burbles prematurely in the region of the tips, whilst a swept-
forward wing has a more delayed stall, which eventually begins near
the root. The cause of these effects is as follows. With a swept-back
wing the chordwise pressure-pattern is progressively staggered rear-
ward as the tip is approached, which means that, in a spanwise direc-
tion, the negative pressure on the upper surface for adjacent chords
is greater for the outer chord (except very near to the leading edge)
and, therefore, there arises a spanwise pressure-gradient with pressure



187
decreasing towards the tip. This results in an outward drift of the
boundary layer which will carry away any stale fluid tending to collect
in the inner region of the wing. At the tip, however, there is an inflow
due to exchange of pressure from the lower to upper wing surface, and
this neutralizes the outward flow, causing fluid to accumulate and
resulting in burbling. In addition, sweep-back increases the tip upwash
and thus the local angle of attack is increased, aggravating the ten-
dency for an early tip-stall. With a swept-forward wing, on the other
hand, by similar reasoning there will be a pressure drop towards the
root, resulting in a boundary-layer flow in this direction. But in this
case the tip inflow is not opposed to the sweep induced flow; it will
increase its energy and thus delay burbling, which will eventually start
in, and spread from, the root region. The result is that for the swept-
back and swept-forward wing burbling spreads slowly, producing a
smooth flat-top lift curve for both wings, but with a higher C.L. Max.
for the forward-swept aerofoil.

In the Warren-Young wing, the front swept-back planes are
joined via tip surfaceg to the rear swept-forward planes and this ar-
rangement will prevent the early tip stall by influencing the boundary
flow as follows. The energetic inward flow along the upper surfaces
of the rear panes will scour the tip regions and remove stale fluid,
which would otherwise give rise to burbling. Also the large relative
chord of the tips will cause dilution of the tip upwash and will, there-
fore, reduce the local C.L. increase induced by the sweep-back. The
elimination of the causes of early stalling will result in a linear increase
of C.L. being extended to higher angles of attack and thus the attain-
ment of a higher C.L. max., but since not all parts of the wing will be
operating at the same effective incidence or will have the same form
of chordwise pressure distribution, burbling will not begin simultan-
eously, Moreover, due to the sweep-induced boundary layer control, the
chord-wise spread of the stall will be slow.”
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PROP LAYOUT & CIRCULAR AIRFLOW

by John Booker England

The 1955-56 Edition of the Year Book seems best yet. I was pleased
to see various people from over here contributing. I had not seen any-
thing by Robert Burns for years, If Joe Maxwell, the friend he men-
tioned, is J. H. Maxwell perhaps he would write something for you.
His articles on theory and gadgets were always excellent. It was an
article of his on Undercarriage Design which appeared in 1945 which
spurred me on to use algebraic knowledge, which I was so painfully ac-
quiring at school, to deduce my first aeroplane formula.

I was very interested in slots and flaps and worked out what
effect the CL had on the Kinetic Energy of the model. Here is the
equation: K.E. = W)32 p § CL.

This means that models with thin flat-bottomed wings make deeper
holes in the ground than those with high-lift sections. If we combine
this formula with Peter Soule's idea on Density Factor we get Kineti
Enery — K2S¥32 p CL.

Where K is constant and S equals wing area.

In other words, that 80 inch span R/C job is going to hit you
sixteen times as hard as the 40 inch junior version! There ought to be
some practical tie-up with this, air wheel sizes and wire gauges for
undercarriages.

I suppose I ought to tell you something about myself. I am by
no means an expert aeromodeller but T am very interested in the whys
and wherefores of aeroplane design and, not being a professional aero-
dynamicist T have all the fun looking for the answers. T am actually a
Municipal Engineer by profession but T think it would be true to say
that I have been studying aerodynamics ever since I bought my first
“Aeromodeller” just 14 years ago, or perhaps ever since as a nine year
old T used to fly “Frog" rubber models and balsa gliders which I
bought ready-made in Woolworths. I can still remember reading in my
“Comic" that Hollywood Stunt Men do their parachute drops at 11 AM
when the air is calmest and then proceeding to fly my models at 11 AM
on Saturday mornings! After I left school T started designing models,
my younger brother building my first glider design in 1949, This was
according to the latest theory and won first prize at the local rally first
day out.

My chief interest for the past few years has been in the theory
of flying. I joined the L.S.A.R.A. and have read many of their reports.
I like formulae but I think your method of working out examples can
make things clearer and put them in proper perspective. For instance
I do not think the anhedral tail and underfin would show up as well
as we might expect if an actual example were worked out.
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I have calculated the thrust of a 2.5 c.c. (.15 c. in) diesel for a
model flying at 20 ft./sec. (14 M.P.H.) It is based upon published
tests which I think give too low results but is interesting in that it
shows that, for slow models, propeller diameter is not important so long
as it matched by pitch. Any talk of running at peak revs is mistaken
at slow flying speéds but this is important at higher speeds of course.
Do not blame the low thrust on the diesel, glow-plugs seem to be worse.
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I am also enclosing a method of drawing out propeller angle. The
ordinary method does not give the same angle of attack along the blade
unless the angle of attack required is zero, I suggest an angle of attack
of 2° for power props and 4° for rubber would be about right, ‘this
corresponds to angle for L /D maximum at infinite Aspect Ratio. The
velocity vectors are drawn in the usual way, using the calculated speed
through the airscrew disc for the vertical. My guess is this should vary
from the speed of the plane at the hub to a maximum near the tip but I
have never seen any figures to support this,

Airspeed is the speed of the plane measured relative to the air.
This is used in all aerodynamic equations and is read by a pilot on his
A S.I. The plane’s ground speed is of importance mainly to pilots of
bombers and airliners and is the distance covered in one hour.

When a model is standing on the ground with the prop revving,
the prop-blast can be felt. Now when the plane is in the air the prop
blast is still there although not so strong, If the airspeed is V, the prop
blast = V + v, where v= slipstream velocity. Also, the speed through
the prop disc, which we need for pitch layout = V 4 v/2, or the air-
speed plus the inflow. (I am enclosing a nomograph to give the airflow
for rubber models.)

Now, if we divide the airspeed by the airspeed plus inflow we get
the “Ideal Efficiency” = V / V + v/2. The drag of the blades, etc.
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reduces this to a practical eff. A nomograph for the “Ideal Efficiency”
of power props was given in the AEROMODELLER ANNUAL for
1948 by P. R. Payne
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I must congratulate you on the Circular Airflow theory, It really
has explained things which I could not understand. I have found a new
way of calculating it for a glider which cuts out any “trying” such as
you had to do in the '52 book. I want to work out some examples as
soon as I am not quite sure yet whether your conclusion that' models
with rear C.G. are more sensitive to Circular Airflow is generally true
or not. Your examples certainly show this but is it all the theory? Which
is most important factor? The position of the C.G.; the Static Margin.
or the Tail Volume: Looking at it one way it seems the 359, C.G.
ought to be most sensitive.

Here is my formula for Circular Airflow which allows for the
correct angle of bank, increased speed—the lot! U in the equation is
the straight line speed in ft./sec., you can use the graph on p. 95 of the
'53 Book if you like,

; Fi

Sin of Increase in Tailplane Angle = Simn Ao(f:. —g—;:—"z
2

Or in more practical form: Angle in Degrees = ‘?éa f}if-z

2 | wing loadiarg
X -—
Now we know that u*= -5-)( Ti77 ot tia onn

: . : g foad 7 £
So increase in T s B g BT OWGY gk
n Tailplane Angle 100 X it coe Brcions K77

use same units throughout where £ is inches, u and r in ft.

Looking at this we can see why power models and chuck gliders
are affected by Circular Airflow so much.

The practical form can be used for calculating extra decalage angle
when designing a glider. It cannot be used for analysing flight of a
plane, for as you have explained, as the plane turns the trim is altered
thus altering ‘u’ in the equation.
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BLANCHARD WING by B. Poythress  Kingston, N. Y.

Woody Blanchard introduced what to me is a new approach in
wing construction which might possibly lend itself to kit use. This is
the construction he is now using on his Cargo Clipper. Span is over
six feet with 109, airfoil section. Rigidity is about as good as a solid
balsa wing, both in bending and torsion. The construction is the simp-
lest I have yet seen and it maintains aerodyamic smoothess on the
upper surface extremely well with very low weight, I have tried it on
a smaller scale and I am sold.

These sketches are the construction used for small ships. On
larger models the wood sizes go up and a trailing edge piece is added.
The ribs, of course, have to be plotted to allow for the angular loca-
tion (like geodetic construction.)

The lines shown as A and B are the rib positions. The 1/32 x 2
is the upper surface. The wing is built upside down by first gluing a
leading edge strip and locating rib positions. Then L.E. and T.E. are
blocked up with strips for full span. Pin these trips to the board.

All of the “A” ribs are put in first, Pin them right through 1/32
sheet. This establishes the counter and also holds down the whole
works.

Then the “B” ribs are trimmed if necessary and put in.

After the ribs are cemented in place, the wing is turned over and
sanded just as a hand launched glider wing. The dihedral is put in
the same way. Use a 1/, rib in the center. Cover top and bottom with
jap tissue.

NoTE: Fow L.E B TE PAckons Down WHEN A €185
ARE INSERTED. THEY ARE PINNE RIGHT THRY THE 7 SHEET
?_Xf/j ESTREL ISMES THE CONTIv2 X MOLLIS DOWN THE SET-ik
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FROM O'DONNELLS England

Very many thanks for your last letter and the rather nice way of
telling us to hurry up with some 3-views! Please accept our apologies
for the delay—we found the usual modeller's difficulty in drawing what
he has built! However, hope that the enclosed set of drawings will be
of use, and that you can fit them in O.K.

All are good dependable contest models, and a long list of contest
times and places could be quoted, However, such information would
mean little to a modeller unacquainted with British contest rulés and
conditions, and has therefore been omitted.

The Wakefield we flew last year in Sweden were very similar to
“MAXIE 29" that you had in the 1955-56 book. We have not produced
anything better than the basic “MAXIE" either for Wakefield or un-
restricted events.

DESCRIPTION OF MODELS
By JOHN O'DONNELL

“CASTAWAY"”

Latest in quite a long line of JETEX powered models of assorted
sizes, shapes and weight, produced by Hugh and I over the last few
years, Obtaining ratios of five or six was quite easy, but any more was
a different tale. Due to the limited power and heavy weight of the
JETEX unit, a reasonable power/weight ratio of the complete model
necessitated ultra light model structure. Eventually the high thrust line
layout was adopted and thus enabled looping to be controlled without
resorting to knife edge trimming methods, The “CASTAWAY" has a
76.5% C.G. which gives reasonable stall behaviour, and the very high
location of the JETEX discourages loops. Flight pattern should be a
very steep spiral with rudder to provide turns and wing warps to give
roll. Duration of about 1:30 to 1:40 off a single charge (7.5 sec. effec-
tive) can be obtained in evening conditions without apparent lift.

“MAXIE 38"

This is currently the latest “MAXIE"”, and is a lightweight struc-
ture model for our unrestricted events. To all intents and purposes it
is virtually a 1953 Wakefield minus U/C, and plus various refinements.
Weights quoted are after much flying, and 3.0 oz. structure is achieve-
able for a completed new model (as distinct from one compromising a
new fuselage for old components such as “MAXIE 38"). Featherers
are preferred to folder for “unrestricted rubber” as they are less sensi-
tive on glides to slight knots in the motor, can be built lighter, and in
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the event of rough landing the prop usually breaks before the fuselage
nose (quicker to field repair).

Performance is adequate for still air contest, and the model is
stable enough for bad weather. Model should fly on same trim from
509 turns onward. Ultimate performance depends on guality of rubber
available.

“PENDLETON FAULT"

This complies with the 1956 F.A.I. Power Rules when equipped
with VTO props on fin, underfin and tail tips. Power is supplied by
Eifflander 2.49 cc diesel—these are hand made in limited numbers and
several versions have been seen. The example is disc valve, twin ball
race and weight 4.6 ozs.

The model manages to combine a 959 C.G. with about 2% degree
incidence difference, and does not suffer from long dives on the glide.
Flight pattern is a tight vertical right-hand spiral with nose right up,
followed by a right-hand glide. Power climb tightens and levels out
‘with reduction in prop-pitch. The model/motor combination does not
like fine pitch wooden props and is currently (May 57) being flown
on a nominal 9 x 6 Frog Nylon prop.

GENERAL

WARPS: I feel that warps should be regarded as a trimming de-
vice, and not as an unpredictable and unfortunate result of doping.

UNION JACK CONSTRUCTION: When geodetic construction
first appeared it had two big advantages i.e. increased resistance to
warpage on doping, and to wing flexing when covering slacken thro’
damp. However, to obtain this rigidity, it was necessary to “open out"
the geodetic crosses, which left long unsupported lengths of L.E. and
T.E. These were quickly distorted by doping and were very prone to
“knocking-in". The answer appears to be a combination of both straigth
and geodetic ribs—only snags being construction and the requirement
of accurate rib plotting.

CLOSE GEVIETIC NiDE Geoderic wwvion Jack
. —— —

N/
MMA / XX

= = g === —_—

INSUFFICIENTLY B16/D  SILIGHEST ANOCK BREIKS — CAN BE ADDED 70 STAS/ -
LIZE Sr7all 5/1ZE SPARS
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THE PROXY FLIER g1 vio LANFRANCHI  England

So you think that I am qualified to give your readers some hints
on how to win even by flying proxy?

Well Frank above all we must respect the intelligence of the aero-
modellers who are most likely to purchase your very fine book. I realize
that the majority of them are both practical and technical men there-
fore it will be impossible to bamboozle them into believing anything
that we don’t believe ourselves.

We must begin with luck; without it I do not believe I could have
won at all. But we all have the same amount of space to fly in and
with the rules as they rightly are, the luck seems to be as evenly
shared as is possib/e. Naturally a wise Team Manager will see to it that
the man whom he thinks has the best chance of winning should also
be given the best conditions. In England in '56 when I tied for firt
place with Connovers Lucky Lindy I was given such consideration.
With each period of one hour each team had to put one flight in, when
we had rain in one of the periods the Manager put me on at a later
round when conditions had improved. (Incidentally, in that rainy round
as many maximums were put up as in any other).

In Switzerland in '52 when I flew Wheeleys Ship the position was
reversed and there luck probably played a major part. In Zurich I was
Team Manager, and as such it was my job to see that the British Team
put up a good show. They mattered more to me than my own flying,
so I paid concentrated but only secondary attention to my model. Now
that I have disposed of the luck element I will tell the less experienced
the need for the utmost attention to detail.

As soon as I received Connover's Ship 1 read his instructions re-
lating to the flying of the model very carefully, and when many of the
other competitors were ready to call it a day I was still test flying
ironing out as many minor snags as was possible. Timer trouble is the
most prevalent disease that attacks the competition flyer at the crucial
moment in the contest, so I concentrated on getting the timer correct
and as near to 15 seconds as possible. My amount of testing was proved
good when my engine times for the five rounds varied only between
14.5 and 14.9. One thing must be understood; without a first class
timer all efforts are useless. Engine testing on the ground is not always
sufficient. I remember flying once in Davos, Switzerland in winter.
On the ground the timer behaved perfectly yet it was far from right
when in the air. So above all; be sure of your timer.

Second only in importance to the timer is your cut out. I find
the tube constricting type the best. With a valve cutout I have ex-
périenced complete failure and partial failure to function. With tube
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constriction even in an emergency one can pass the feed tube through
two staples and with even a piece of cotton attached from it to the
timer will do the job with accuracy and certainty,

Above you have, in my opinion, the three main points which will
help you to victory. (1) LUCK; (2) ACCURATE TIMER; (3) POSI-
TIVE CUTOUT. Now what more can I say, or what further advice
can 1 give?

Quite often you find good models endowed with an inadequate
undercarriage, Such was the case with Wheelers Ship. To my mind
a curved piece of wire attached to the underneath of the fuselage does
not give the model the chance it deserves. To prevent the pile ins on
take off that so often occur I recommend the use of a wheel on all ships.

Now a word abdut dethermalizing. Tt is important to be able
to attach and light a completely reliabe dethermalizer fuse so as to
bring the plane down after 3 minutes. In this matter my club mates
have been a great help. We all use the same type of fuse and by trial
and error we have now arrived at the correct length of fuse to use.
These are cut up in the appropriate 3 minute size in ample abundance
before the days fling begins. This stops all worry on this score as long
as you remember to light the thing. In very wet weather I do use a
small shield to protect my fuse from the elements.

One item I have omitted from my notes. First and foremost one
has to be in possesion of a proxy ship that will fly. . . . and then having
taken care of all the details outlined above, be very, very careful at the
actual time of take off. Here experience and a cool approach is necessary
and of course organization. I am supposedly unable to put up a good
show unless T have my trusted friend Arthur Collinson with me., This
is substantially true, but 1 have sometimes to discipline myself to be
helped by others. In the case of Connovers Ship I required the assistance
of two helpers. Firstly the timekeper who would give me the OK when
a three point contact was made, then the Team Manager would tap
me on the shoulder, then and only then would I release. Any mistakes
incurred at this point would certainly mean defeat, by disqualification.
I mentioned a cool approach; I find that the only sure method of
achieving this is by continually flying, by doing this one acquires a
certain amount of coolness and steadiness that stands one in good stead
when the crucial moment arrives.

If you are therefore ever confronted with the task of representing
another nation in our sport, get around you some useful helpers, the one,
for instance, who will remind you gently but surely that your timer
wants releasing just before, not after you have let go. Get your friends
to tell you just how or if the machine misbehaved on any of its flights,
no good telling you that you failed to put up a max. because he knew
the glide was poor, AFTER the event. I believe that it was just such
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an event that made me fail by a mere 13 seconds to beat Wheeley in
Long Island in '54 because what happened to be a loop was in fact
regarded by me as a steep corkscrew climb, It was in fact a loop, and
in the next flight this developed much sooner and I recorded 167 in-
stead of the desired 180.

Have I, in the lines written above, satisfied you the reader? Have
I given you any useful hints? I have not given you any magical formulae
on how to win, that is an impossibility, but I have tried to tell you that
you cannot win with bad luck, and that you don't stand the slightest
chance of achieving anything of note without the utmost attention to
detail. I have been given two chances to fly proxy in the. World
Championships and on both occasions I have gained a first, I have
proved that I can also fly my own ships because I believe the recipe to
be much the same.

I have therefore proved it can be done, that a proxy flown model
stands as good a chance as anyone's to win the world championship.
So let us hear no more talk of holding the championships only bi-
annually, surely the national organizations of every country can afford
the price of a parcel to which ever country is holding the Championships.

INSTRUCTIONS FOR PROXY FLIER
by William Hartill Passaic, N. J.

I am in the midst of deciding what to build for 57 and 58. It is
almost too late to get started on ships for the 57 season but the new
FAI rules (Only Nordic and Speed in 57) wil make things a bit less
hectic.

I have in mind a Nordic with a superlight tail-condenser paper
covering on stab and rudder, light tissue covered rear fuselage, and a
wing with an ultra thin section but with same undercamber as Gott. 342.

One big consideration here is that chances are the 57 Nordics will
be proxy flown, What does this mean to the design? Perhaps a ship
should be designed so that a proxy flier will be at best advantage.

First of all, the proxy flier generally gets very little time to test
fly the ship. Only a few flights that will just serve to introduce him
to how everything works. Model hoxes are forever getting lost, arriving
too late etc., and the logistics involved of getting your model to the
hands of the proxy is a real problem.
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The parts of the model design that deserve the most attention are
the tow hooks, auto rudder and dethermalizer arrangement. The most
popular auto rudder arrangement is the type that uses a ring attached
to the rudder pull string that slips over the tow hook. Adjustable tow
hooks are sometimes a help if the flier feels a C.G. change is needed
or the ship is not towing right. At any rate, the auto rudder should
be easy to hook up everytime without thinking too much aboiit it.
Nothing will wreck a flight faster than an auto rudder that pops pre-
maturely or not at all. Check to see that there is no interference be-
tween the fuse fixings and the auto rudder, no matter how the fuse
1s put 1n.

Make a sketch showing how all the gadgets are hooked up and
how they work. The auto rudder hook-up should be designed so that
the direction of turn can be switched easily in case a warp pops up in
the wings that forces a turn,

If both ships (1st and reserve) are identical, be careful to number
wings, tails etc., so that they do not get put together wrong. Sounds
silly but it can be done.

Your instructions should include background information about
the features of the design, type of flight, symptoms of stalling etc., but
be very careful how you write these instructions. Do not insist that the
proxy fly the ship a certain way, just the desirable way it usually flies,
and let the proxy fly it the way he sees it. There is always the chance
of a slight warp creeping in by the time the proxy gets it so this is up
to the proxy to find, and either de-warp or re-adjust. There is also a
good possibility that the proxy will do a better job of flying than you
could do. He will have the advantage of being on his own home ground
but will also be suffering from an immense feeling of responsibility to
show what he can do for you. So send him a brochure, not a cook book,
and try to cheer him up. Do not go overboard in apologizing for your
super-duper crudbarge, however, he might agree with you. Just con-
centrate on explaining the tricky parts and the general flying charac-
teristics.

Aside from the outcome of the contest, one of the most rewarding
thing about this proxy flying business is the real friendships that are
struck with people in a different land through that all powerful cata-
lyst, the free flight model.

There is still a lot of luck involved in winning; the number of
downdrafts, updrafts, etc., nobody can do anything about; you, the
proxy or anyone else. The proxy fliers are not super men nor are they
driveling idiots. The best assumption to make is that they are at least
as good as you are. Once in this frame of mind the ordeal of waiting
for the news maybe alleviated somewhat. If not, try aspirin.



98 DESIGNING U-CONTROL MODELS

by Bill Netzeband Kirkwood, Mo.

As far as your question of “Can a control-line model be designed”
goes, I think it can. With reservations, of course. Using your formulae
from the 1951-52 Yearbook and the data presented in M.A.N. I have
designed and built 2 ships and had them fly as predicted. There are
naturally problems such as getting the CG built into the predicted spot
which require experience and rule of thumb techniques, but I am con-
fident enough in the information we have available. Further back-up
was provided when I checked out existing ships mathematically and
had results hit very close to observed performance. Biggest detriment
to preliminary design is the use of stabilizer-elevators rather than stabi-
lators. Moment arm and area are next to impossible to predict so we
revert to formula. Drag is another unpredictable parameter, but doesn't
give too much trouble, since most ships (stunt) seem to be about the
same. Therefore, combining mathematics and experience we can con-
fidently draw up an airplane, predict performance, and build it to
specs. It will then proceed to perform as predicted with probable minor
changes of balance.

The flying wing is another matter and I hasten to add that I don't
understand all I know about them, The constant chord wing-on-a-string
amazes me that it performs at all, although they fall into line by leav-
ing something to be desired when stalled. If kept light and fast and
never stalled out they are fair although I cannot cause one to turn the
way I'd like, that is, if I want a slight change of elevation it might or
it might not. We've also had them dive into the deck from 20 feet for
no real good reason except hunting,

The Half Fast shape or semi-delta makes a bit more sense in that
16¢, tips are used with a 127, root, taper being linear from root to
tip. Sweep back of quarter chord is 1575 degrees and I determined
the M.A.C. by geometry and fudge factors. Luckily balance came out
right where I wanted it and where I wanted it was where the airplane
wanted it too. I deliberately moved it around; aft made it unflyable,
while nose heavy trim made it docile, in fact sluggish. Increase of
elevator area and motion with nose heavy trim helped some, but never
came up to optimum trim performancewise. Reason was extra drag I
suppose, plus added weight necessary to get nose heavy. I have 2 of
them now that fly perfectly level at neutral, but respond instantly and
in a predictable manner when control is applied. Won a third in stunt
last year just clowning with one of them.

One thing I've noticed about size. The I/,A has to balance more
nose heavy than the combat, and the big stunt version balances farther
aft. Or the larger we get the farther back our optimus CG gets. Rey-
nolds Number, turbulent flow? You name it. By sweeping Center of
pressure we get the conventional layout of tip as stab. The thick tip
acts as washout and gives a stable stall. T don’t think you want a de-
tailed analysis of wings so will fire this off now.
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MODEL BUILDING IN OUR FAMILY

by Bob Hawkins Morton, lIl.

Your letter of November 14th asked if I had some words of ad-
vice or suggestions to make for those persons who are interested in
helping young model builders become more proficient. Of course, the
main experience I have had with such a project has been with my two
sons, Brent, age 12 the present Junior National Champion, and Brian,
age 8.

The hobby of model building goes back a long ways in our family.
I began building rubber powered models in 1929 and in 1935 when I
finally acquired a Brown Jr gasoline motor, my father became. inter-
ested, too. Together we became quite avid free-flight gas model flyers
and by the late thirties and early forties it was not unusual for one of
us to place first and the other to place second in contests in our area
of northern Indiana. I flew in National competition in 1936, 1937, 1938,
1939, 1940 and 1941.

During my period of military service from 1943 to 1946 my dad
carried on the family interest in model building by serving as an in-
structor (during the evening) in a park department sponsored craft
class in model airplanes.

The above serves to show that model building in the Hawkins
family has not been a passing fancy. It's a lifetime hobby with me and
for my dad who is now sixty-one and still an active builder, if not
flyer. Probably the greatest single asset my sons have in creating their
interest in model airplane building is the fact that their father and
grandfather are so keenly interested in the same hobby. Next in im-
portance is a very complete library of model magazines and yearbooks.
We have an almost complete set of Model Airplane News since 1929!
Air Trails magazines of the late 1930’s and early 1940's also contain
many articles and full size p/ans for use by beginning modelers. Of
course, we also have nearly all the “Yearbooks” published by you.

With the above information as reference material, we have found
it easy to choose plans for planes which are increasingly more difficult
as the skills of the boys progress. Perhaps one of the most important
things in teaching youngsters to build model airplanes is a wife who
will agree to let you give a four year old boy a singe edge razor blade
and let him start cutting. That is actually the age at which each boy
began working (?) on model planes. The first efforts were sometimes
hard to distinguish as airplanes and sometimes blood-spattered, but
each plane got a little better. Choice of plans is very important at this
time, Actually, sometimes T made cardboard patterns to trace on sheet
balsa and cut out, because at 4 and 5 years of age these youngsters
could neither use a ruler nor read. I found from their experience that
it's awfully hard to build an airplane when you can’t read the plans!
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Therefore the teaching method had to be changed and the cardbeard
patterns came into being.

Brent got an Atwood .049 engine for his seventh birthday. After
that progress became faster and interest in joining a club and partici-
pating in contests with others came fast, All along the line in work-
ing with the two boys, I have found the importance of helping them
choose designs which are simple enough for them to construct—and
yet which will fly to some degree. Contest activity progressed from
local to regional to the Nationals at Chicago in 1954, The main thing
gained from the 1954 Nationals was the chance to see contest models
and modelers in action. The following eleven months saw great prep-
aration by Brent for the 1955 Nationals in California. There, through
the help of Woody Blanchard at the evening test flight session, ad-
justments were corrected on several ships and Brent was able to win
a few trophies. Again the major thing gained from the Nationals was
the number of new ideas and designs which we saw in evidence.

Preparations for the 1956 Nationals at Dallas began in September
1955, when Brent began building new Wakefield ships using fuselage
construction ideas shown him by Woody Blanchard. T might add here
that if Brent has an "ideal” among model builders, it's Woody Blanch-
ard. The few minutes taken by a busy, experienced modeler to show
some youngster how to make his planes fly better is often times all
that is needed to develop a future aeronautical engineer., We could
probably all profit by Woody's example.

Both Brent and eight year old Brian have had the bitter ex-
perience of having me tell them that a completed fuselage, wing or taif
was “not good enough.” They had to be encouraged to start over
and do the job right and it was sometimes hard for them to do. I be-
lieve that the “example” method is also a good way of showing young-
sters how to build models. Sometimes a 1938 plan doesn't look so good
to a 1957 youngster, but when dad builds one of the planes and it flies
fine, then the boys are more ready to give it a whirl themselves, Until
recently I have been able to set the pace with higher times or better
workmanship than their planes. In September in Chicago I came out
a fourth in hand launched glider to Brent's second! Age is beginning
to tell on me I guess—or did he hit a really hot thermal? Anyway,
family competition is becoming keener and Brian has expressed a de-
sire to “beat Brent in some event at the Nationals before he becomes
a Senior in 1960." You see, our vacations are planned for years ahead
to include the week at the Nationals wherever they may be.

In summary, I believe young model builders need parental interest
and encouragement to become really proficient contest modelers. Their
planes must be given a chance to compete against the planes of others
if young mode/ers are to see the need for improvement in design or
workmanship. And let's not forget for .a minute that really scientific,
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competitive modeling can become expensive, so again parental interest
is needed to supply the funds for those “special” items that make the
difference. I am personally quite content not to know how much we
have spent on model supplies in the last few years. Whatever it was,
it was worth it. My boys and I enjoy each others company in our work-
shop and we are very proud of each other whenever any of us gets into
the winner's circle,

THIS YOUNGER GENERATION by Bill Lane
Los Angeles, Calif.
Your thoughts on a series of kits for beginners. was interesting.
However, I believe that you are in that same rut that most of us tend
to get into. It wa my own recent realization that the younger genera-
tion do not approach the hobby from the same tack that we did when
we were the younger generation,

The era of jets and rockets and very cheap power for models has
changed the perspective of these youngsters. As an example let me tell
vou of a recent experience. My son saw his first R.O.G. not too long
ago! He was amazed that something so small and delicate could fly. I
asked him if he would like to build one and he said “Who me? 1 can't
work with that small stuff, it’s too hard.”

The whole point is, he has never had the incentive to start one of
those things because he went straight from plastics to gas models. I
am sure he would build one if the other kids in the neighborhood would
go along with him, but they are still on the plastics, and I know that
when they finally get over this phase they will want to build gas models
jus as my son does.

In short, I believe that if you were to go into such things as R.O.G.
kits you would be letting yourself in for a lot of disappointment. Another
thing — when you see kids out at the model field nowadays flying gliders
the odds are ten to one that the glider is a copy of the contest type of
outdoor handlauncher. I know that Jim Walker sold millions of his
profile jobs, but I honestly do not believe that there is any one who is
capable of producing the same sort of glider for the same price and
still make a profit. If you have never seen his manufacturing set-up for
the gliders you should hop up to Portland some day and have a look.
When you boil down all the comments you will see that I am trying
to say that I do not believe that the glider is the correct approach. (Of
course | can be wrong, I went broke in the model business twice.)

[ am still of the opinion that the A- is the real answer to getting
these youngsters started in the model business. Since the AMA has
decided to include it in the list of categories, now it should just be a
matter of time until A-1 and A-2 are recognized glider types in this
country. In light of all this it would appear that the A-1 is the obvious
choice for a kit, perhaps even before considering anything else. This is
interesting telling someone else how to go broke in three easy lessons!



COMPETITION HINTS FOR JUNIORS
by Dick Mathis  » Dallas, Tex.

Here is a late answer to your letter asking for competition tips to
Junior Flyers.

1 have just one “secret” to offer to trophy hungry juniors, and
since after fifteen years I'm sixteen and a senior, here it is.

~FLY GLIDERS*"

That's really all that is necessary. However, if anyone is doubtful,
I have reasons. The Junior event is rapidly becoming a Father and
Son event at the larger contests. That is a fine thing for the hobby, and
should be encouraged, since it means we have two modelers active in-
stead of one, or more likely, none, However, it does make competition
a mite rough on the "Do it yourself” Junior. Dad can guide the little
hand while each joint is glued. He can trim the model, start the engine,
hand it to his boy, point him into the wind and shout, “turn it loose.”
He has followed every rule in the book and can rightfully squelch any
contest director that is fool enough to take issue.

However, our rules makers are wise and tricky. They anticipated
this situation, and to protect the orphan junior, they inserted the
equivalent of these magic words: “Father can’t throw it or tow it"

As for the other events, fly them if you have the planes. You are
sure to pick up an occasional prize on the way The experience gained
from your gliders will make you a threat in any class.

This advice is tested and sure-fire. It positively will help you win
centests. Let me outline step by step how to win a trophy at the
Nationals, or any other big contest that has a junior division and all
free flight events.

First, start your preparation far in advance., Get a good book on
model aerodynamics and read it from cover to cover. Memorize the
section on flight adjustments. | found Don Foote's “Aerodynamics for
Model Airplanes™ in the school library and kept it checked out con-
tinuously for about six months. Read everything you can lay your
hands on about free flight adjustments. There are a handful of genuine
experts in the country who contribute to the magazine regularly. They
all preach the gospel as follows: " No warps and small step by step ad-
justment. There's nothing complicated in that, but just stray one time
from the straight and narrow path they prescribe and you've had it.

Now you are ready to build. Don't build first and learn to fly later
Not your contest ships, anyway. That is the way your competition is
dcing and you want to beat them! Don't build a copy of a famous In-
ternational winner. Build a good kit. I held the Junior Nordic record
in 1955 and won the 1956 National Nordic event and many more with
a Jasco Nordic kit, built strictly according to the plans, with no altera-
ticns. Since no up-to-date kits are available at this time in Indoor H.L.,
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A-1 Nordic or Outdoor H.L. Pick the simplest ones you can find in the
year books or magazine plans. T plan to compete next year with Larry
Conover's “Flanger” for hand launch. It has the ability to ride out a
lot of turbulence without spinning in.

Now that you have the knowledge and the planes, the rest is just
a matter of practicé. Your secret weapons must be the ability to tow
and throw. Very few juniors can do either, and the ones that can are
the ones that bring home the trophys. Very little has been written on
the subject and all I can say about it is get out and do it.

Spend six months tossing and towing every time you get a chance
and then dust off the mantle and head for the Nationals. You won't
come back empty handed.

Here is how it worked for me in the 56 Nationals.

First in Nordic Third in Indoor Stock
First in Indoor Hand Launch Second in Class A F.F.
Second in Limited Towline

One last word, stay away from “gimmicks” on your planes. Build
them conventional and simple, and THINK! THINK! THINK! before
you fly,

TEACHING MODELS IN SCHOOLS
by Barry V. Haisman Montreal, Canada

The year books were extremely popular prizes at the Eastern
Canada Open. It was my suggestion they be awarded, chiefly because
I believe the modern modeller doesn't know about their value, and be-
cause he needs educating anyway. Excuse me, but I teach high school.

Personally, I have given up with juniors, beginners etc. I have
been modelling twenty years and at different times have run modelling
classes as an extra-curricular school activity, promoted and directed
beginners' contests, loaned out books (but never your year book!) and
magazines, and kept my door open to anybody who wanted to find out
the hobby or to watch me building my latest model. I have tried.

The classes were based on a four-model programme, after which
the boy was more or less turned loose with a list of recommended kits
and model dealers. One dealer cooperated to the extent of giving a
207; discount to any of my “graduates” who came along to him,

The first model was a 12 inch balsa glider for straight flying up
and down the gym, designed to teach rudimentary trimming and to
give the “feel” of launching and handing a model airplane.

The second was a tougher 18 inch version of the first model, again,
for straight flying only (many people fail to realize that the modern
hand-launch contest glider is a very advanced model) but which could
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be flown outside in light breezes. There was a grassy slope near the
school, and when the breeze was right we had a lot of fun slope-soaring,
with the occasional flight of a minute or more.

The third ship was a rubber driven indoor hand-launch, with dead
simple built-up flying surfaces, tissue covered, with 8 inch saw-cut
props supplied by the model dealer already mentioned. This involved
covering and wire-bending, two high hurdles for beginners. The per-
centage of failures with this model was inevitably higher, but some
good flying was done.

At this point you can tell which ones are potential modellers, just
how, T hesitate to say, except that it is something to do with how the
boy handles the model and how he keeps trying to improve perform-
ance. Building skill is not too important, not as important as dogged
persistence and guts, which attributes are, alas, unteachable,

The last model of the series was a 30 inch span glider with sheet
fuselage, sheet tail surfaces, and built-up, square-cut, flat-bottomed
wing. It had straight dihedral, polyhedral being a complication. While
this ship could be towed, catapault launching was more popular, as a
boy could fly without assistance. This launching method is much-
neglected. We used a 75 foot line containing about 20 feet of 1/16/ in.
sq. rubber (at the model end of the line) which, when stretched to be-
tween one and a half to twice its length, depending on wind velocity,
took the model up beautifully—slight inaccuracies in line-up didn't
appear to matter—and released it overhead. Often, the model would
“hunt” for several seconds at the top of the line before releasing itself,
a maneuver that always delighted the builder.

The school principal donated cash prizes for each of these four
models, contests being based on the best flight of six in each case.

If such a programme is to be successful, nothing must be taken
for granted, from the first time they grasp a razor blade between their
uneducated fingers. However, success is real when, and only when, the
boys take it from there, join clubs and attempt they own models, And
this is where the catch comes—they don't. Out of my group of 18 boys,
2 built other models and now, four years later, I hear that only one is
still with the hobby, and even he appears to do little more than hang
around the members of the club he joined.

I believe the programme I adopted was adequate, and standard,
proven teaching principles were applied, based on the gradual "with-
drawal” of the teacher and culminating in student independence—in
other words, the last model should be tackled with confidence and a
fair degree of independence from outside help, otherwise you must con-
clude that the first part of the course was unsuccessful.

Many people feel they are doing great educational work with such
programmes. Newspapers step in sometimes and wrap the whole thing
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up in ballyheoo. I was in on such a deal in England with Ron Warring
and Hugh O'Donnell, two effective modellers in their own right, as
ycu may know. Catapault-type gliders, all balsa, were employed, backed
by cash and publicity and facilities from an important newspaper. The
newspaper got its publicity and the model movement got nothing,
though while it was in progress you were given the impression the
whole country had gone model-mad. It just wasn't so. I believe that a
similar stunt is carried on in Cleveland and while I do not know the
full details of it I suggest it can prove only one thing—that young
people will do anything if you dangle juicy carrots in front of their
noses. That ten thousand kids build ten thousand balsa gliders means
only that somebody is selling a lot of balsa wood. Kids love to have
their pictures taken, flags and banners excite them, and they like to be
members of big groups. Take away the trimmings and they go back to
fishing and softball.

I believe that if model building is a worthwhile activity it must
stand on its own unadorned merits. It must attract, of itself, Brass
bands, parades, self-seeking promotional deals and fancy prizes have
no part of it. Anything that is worthwhile needs no gimmicks to sell
it, and if you sell something to somebody who doesn't really want it,
you make an enemy for life. Let's face it—those beauty queens, jet
fly-pasts and what all are just a big yawn to the contest modeller; he
accepts them only because he knows they are in with the package deal
from the sponsor. No Miss Glow Plug, 1957—no contest, and no air-
field to fly on. While these frills may do no actual harm let us not
delude ourselves into thinking we are doing the model movement any
lasting good. We are not.

Ballyhoo is no doubt responsible for occasional surges in the direc-
tion of the model shops. At a guess, I'd say that many dealers make
their livings out of 757, of kits sold which are never completed. Much
of the merchandise sold is unlikely to inspire the customer with any
original creative urges. Trade statistics have scant bearing on the gen-
eral health of the modelling body, for the only modellers worth having
are those who stay with the movement.

The overwhelming majority of juniors and beginners are one-year
wonders, spoiled dabblers who, once they find modelling requires effort
for proper fulfillment (as in any other sphere of activity), fade away
in search of something easier. Personally, I am through with them. I
refuse to waste any more time in that direction, It has taken me many
years and the expenditure of a good deal of effort to come to this con-
clusion. The recruiting “problem” bores me to tears. I'll be darned if
I'll vote for special awards for novices. Why elevate mediocrity to a
meaningless status? Let it be accepted that some genuine talent is re-
quired for success at contests.

All the effort directed at our pampered, over-elevated adolescents
should be applied to the organized model movement itself. Let us set
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our own house in order—and raise the value of the property. Make it
so that outsiders will want, of their own volition, to come into it, and
stay there. It is utterly useless to force, wheedle and cajole people into
the movement. You can get them that way—but next year they are
gone, so why waste the effort?

I believe that a healthy state of modelling depends most upon the
management and the leadership of local clubs. Go to any thriving centre
of model airplane building and you will find a group with a sound basis
of business-like administration; mature, friendly leaders who are un-
selfish enough to quit flying now and then to make newcomers wel-
come and tell them what the score is; use of the best flying facilities
available; good realtions with local dealers, welfare groups and business
organizations; no over-emphasizing of contest successes; literate and
energetic publicity. If a beginner feels that such a group is not worth
joining he would be doing the group harm by joining it, for it would
consist of members who gladly pay their dues at the start of a new
year and who cherish feelings of pride and loyalty towards their or-
ganization,

Given the above situation, I do not feel that we run any risk of
losing potential modellers. They will find us.

All this arises out of your interest, Frank, in developing a complete
line of kits for beginners, and it does not bear directly on your problem.
But if you do develop the idea successfully I believe you will be doing
something which does not yet appear to have been done to the complete
satisfaction of dealer and customer.

Put the right line of kits on the market and they will stay on the
market indefinitely. Such a line would be a steady seller and not a big
seller. It should receive the preliminary approval of several successful
model groups. It should not necessarily be in the 89c. category as you
cannot produce anything worthwhile cheaply.

The models should require a few hours of actual construction,
several hours for the advanced ones. The design requirements should
be, primarily, stability allied to a tolerance in adjustment—foolproof
models (if they exist) are for fools. They must fly. Looks are, I believe,
relatively unimportant to these considerations—I always suspect color-
ful decals, Air Force lettering and jet-fighter tailplanes as sales gim-
micks having no bearing whatsoever upon flyability.

I am thinking in terms of free-flight, of course, partly because it is
much easier for a novice to get airborne with a control-line model—and
hence lose interest sooner because of the lack of challenge—and partly
because there's an abundance of C/L kits already on the market.

As for the models themselves I think there are several fallacies in
the conception underlying beginners’ models, chief of which is that they
should be small. In general, as any builder knows, the larger model is
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easier to construct than the smaller one, and the small model is useless
except in dead calm air. It is not a practical flying model.

Another wrong notion is that sheet covering is easier to apply
and more rugged. I disagree with both of these premises. Make a mis-
take with tissue and you can pull it off the framework, and unless you
know how to use the stuff, sheet covering is a great way of building
in permanent warps. Why assume that the beginner will produce a true
framework on which to glue the sheet? At least he can dope out warps
on tissue-covered flying surfaces. As for it being more rugged, I
doubt that one too. It splits easily. It is also heavier and harder to
finish attractively. And it's more expensive to kit.

While simplicity is essential I think that many designers of begin-
ners' models over-simplify. As D/T’s, timers, auto-rudders, folding or
free-wheeling props are standard on contest models they should be in-
troduced as early as possible into any series of beginners’ models. He
has to live with them eventually, so why not now than later? It will
be a brave, but wise man, who is the first to assume a reasonably high
standard of intelligence on the part of the novice.

The BUG teaches quite a lot, starting with how balsa reacts to
strokes of a modelling knife or razor blade; nothing can be assumed
at the outset. It teaches the relationship between CG and CP—I had
every boy launch his model at first without any clay onthe nose. It
shows that a cambered airfoil will generate lift at zero degrees inci-
dence.'I let them discover that when turn is applied they recover best
glide only after the CG 1s moved back or the stab warped up slightly.
One of the biggest hurdles was getting the knack of releasing the model
smoothly at its correct flying speed and nothing but practice and
demonstration can solve this. Some of them never got the “feel” of a
model at all, while one or two got it after the first try.

We had a lot of fun with this little model. From atop a bench at
one end of the gym we'd launch and aim to land in a circle marked at
the other end of the gym. As they improve I erected a jumping stand
which made a curved flight path necessary to land in the circle. Finally,
we launched off a box at the side of the gym to make a complete circle
ending on the floor beside the box. One or two of the more ambitious
clambered up the wall bars to launch in an attempt to make two or
three circles before touching down. I'm not sure that we didn't get
more fun out of this little model than the other three,

FLIPPER was quite a hurdle, introducing rib cutting, wire bend-
ing and covering (we used a paste for covering which, when damped,
allowed easy stripping of a bad covering job). It was too soon to intro-
duce*prop carving and I managed to pick up a stock of 8 inch saw-cuts
at a low price. They at least involved some cutting, sanding and shaping.
FLIPPER is the ugliest of the series, but it was stable, easy to trim and
every model flew.
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Comes the question of the actual design of such a series Of m?dcls,
and I hope I have nowhere implied that I think it is easy. I doubt if one
man alone could succeed in doing it. Anyway, Frank, I do have a h_:w
ideas, but would first be interested in knowing whether you agree with
my reasoning so far. If you do I would be glafi to scribble out some
suggestions. Why not make a list of basic requirements and poll some
of the experienced modellers? Sunday, 24th February, 1957

The drawings of the four models mentioned in my last letter were
so beat up that I've made the enclosed scale drawings. While it is a
few vears since I carried through this project I would not change three
of the models in any way—I might now throw the rubber job out and
replace it with a 14, A free flight. One or two suitable 14A’s have ap-
peared in the magazines, in fact. Any beginner’s series of models today
cannot leave out gas. The engines are cheap and reliable.

You know a lot more about production than I do (I know nothing
about it, to be precise) but can very much be taught by providing many
parts that are die-cut and ready-profiled? Of course, to be able to super-
vise the novice's every move, as I did, is very different from teaching
him through a kit with printed words and printed parts. I suppose your
idea is to give the boy something that is virtually foolproof and will
definitely fly, even though he has picked up a very minimum of building
skills on the way, and then, having got a kick out of flying, he will
want to proceed further.

On the models 1 tried, you will see that there are no concessions
whatsoever to appearance. They are plain ugly—except in the builder's
eyes when he finally has them flying.

The GNAT was pretty easy after all that and I was able to allow
most of the boys to do a lot of work alone. Initial trimming was done in
the gym. Blessed with a series of near-calm days and a suitable field
with slope near the school the boys could not have had a better intro-
duction to outdoor flying. Again and again the models would float

upward ten feet or more after release before moving forward over the
field,

The SKEETER proved to be a fairly straightforward project, the
larger sizes involved resulting in a fewer boobs. Fuselages were given
two coats of dope and tissue trim applied to the nose (the only con-
cession to appearance in the whole series!) The design includes cerfain
features found useful on catapault-launch gliders, such as plenty of side
area, a slightly larger fin than usual, small stab and a thickish airfoil.
All models that were reasonably true went up smoothly on the line to
release at about 65 feet above the anchor stake. Much less stretch is
needed than you'd expect to get the model whooshing upward, except
in flat calm. It has always surprised me that Nordic enthusiasts don’t
use this launching method for early trimming, for you can operate
without a helper, and the cast-off is as smooth as on a good tow launch.




211

|

Thickness reduvced.
from hare out

No.3'GNAT*

Clay

For straight ;||',:J‘hl!
and slape searing of
gantle slopes. Many H.n

2; Dinedral ) -
l Slight Undercamber
i T ! =
Wineg Zr3x18 Soft
1_7_ S - — 18
T =
== = =
3 ==
= =il I
- — — M=
-

Stab ¥y Fin
L Med.

flights af Lmint from isft
ridge into light preeze.

No.4 "SKEETER" ="

— 75 . Unstretched langth

f
~
e S WING PLAT :r-,::}--" S 21l A
— ThLs ! ' /‘-‘\E"'
— 3’ Dihedral il x4 ﬁ‘f — M
| e ~ Strong ly
r =" cemented to
fuselnne top at &
— o ~.  incidence
T .
Wing Couering i
Ja 1ssue 4 1
witer shrunk | A :
tone coat ¥
of clupe. =
Dikeciral Brace for R
hE,TE & Canter Spar |
f‘ -7 [ 3%
Jg Incidance | l
5
2l —F
— 5/
- A . 8
o .
Lead weight AY J I’ |:_“~-..qu Hoalk x2ix2el Saft
SPProY. Jem- S stak & Fin
e i : ] ; il
i For tingl Balance 10 o, Iyn Shee
|4_ I o use CLAY r % cemented to
8 lr fusalage
| o W
|gt” o+ ——
4 - ¥ | ) .
- = e &’
o
e

D S

CATAPAULT — TOW,
LAUME by




212
SPORTS vs MODEL FLYING

by Clarence Mather Ann Arbor, Mich.

I have also wondered what effect plastic kits would have upon
young builders. I have concluded that the fellow who develops into an
avid modeler had a great desire to build things himself and would not
be satisfied with assembling six or seven pieces, even though the pro-
duct be beautifully detailed.

I think that someone without the desire or ability to construct but
who has an interest in airplanes will “build” the plastics, Thus I do
not believe the plastic kits hurt the model building hobby to any extent.
There are probably a few who would struggle with a conventional kit
if the plastic one was not available but they would not develop into a
real modeler anyhow—or so sez 1!

Here in Ann Arbor boys have many more activities available than
they could possibly partake of. In the winter parks are flooded so they
can ice skate when it is cold. There are hills in and about the city for
sledding and skiing. City schools have swimming and basketball on
Saturdays and during vacation days. Organized ice hockey is conducted
on the University's rink so it is held regardless of weather. In the
summer there is swimming, boating, water skiing, fishing, etc., on the
many lakes around Ann Arbor. There is organized baseball and other
activities on the city’'s park for boys of all ages. Of course, there are the
usual passive activities of T.V. Big Ten sports, movies, etc.,, common
to a metropolitan area,

Yet, with all this super market activities to “buy” each year, several
young fellows take up modeling which requires hours over the work
bench in building and repair. Obviously (??) they must have a need
for that particular kind of activity.

I enjoy practically all of the activities listed above and spend some
time each year on them. Yet, I still thoroughly enjoy sitting at my
work bench drawing and building the two or three models I now get
built a year. Then I enjoy fully as much as the flying of these models.
I guess that a few people with similar tastes are born each year. Our
job is to help publicize this hobby so that everyone is aware of it and
the challenge it offers,

The older 1 get the more I realize what a good hobby we have
for young and old. True, a twelve year old can assemble a kit and hook
a thermal but there are challenges to everybody. One of our builders
has a Ph.D. in aero-engineering and is a prof at the U. of M.—I hope
my little boy finds modeling interesting and so learn many useful skills
as well as keeping occupied.
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MODEL BUILDING FOR NEWCOMERS
COLIN G. CAMPBELL Angus, Scotland

One can learn to build model aeroplanes at any age between eight
and eighty. Many have come into the hobby long after “junior age.”
Late starters may have been interested in aircraft all their lives finding
at mature age that aeromodelling is an ideal outlet for their enthusiasm.
It is more educative than full-size flying, in some ways, and is much
cheaper. It is wonderful to discover that as little as a razor-blade,
straight edge and cement is sufficient equipment to convert balsa and
paper into miniature aeroplanes capable of true flight. Such beginning
leads straight to top class work. The learner must have the will, in-
genuity and spare time. He must also be patient.

After an adult trains himself to build the more spectacular types
of model he finds his work is interesting prospective youngsters. Junior
leaps at a super-scale kit from the nearest sport shop with rosy visions
of equalling Senior's efforts between two Saturdays. The inevitable
disaster of first attempt often cuts short many a career in the hobby.
A few indefatigables approach Senior after first disillusionment. Only
a smaller number ever go right on from even the second model. First
kit builders require to number two dozen or more before one likely
to succeed presents himself. Success is the ability to learn to build good
flying models unaided.

A second kind of newcomer is the youngster who is han into a
family whose members pursue various model making hobbies. This
type does well at aeromodelling and becomes a valuable recruit. 'Il‘hcy
might even appear ready trained and are a blessing to club organisers
if they are willing to learn just that little more.

Naturally skillful beginners need only the minimum of lguidance
as they are quick to teach themselves. Quiet, studious type ngt.xt even
turn up with the whole thing completely mastered. This latter is very
rare. There are many graduations between the romping kit-bashing
Juniors and the finished product patiently waiting to borrow a copy
of the Year Book.

Having reviewed the raw material we must now consider how best
to turn such into the competent draughtsmen and craftsmen the ho}oby
needs. (None of this applies to control-line flying which is not real flight
and indicates degeneration.)

One soon sees how things are going to go by training beginners
to cut and joint balsa properly without damaging themse!v‘es or the
plan. Clever ones readily understand pre-cementing and splicing. They
soon remember to protect the plan with grease or transparent papetr. It
is more difficult to train people of any age or sex to cut in such a way
that a slip of the blade does not cut a hand wide open, All workshop
injuries are avoidable.



214

It is amazing how many beginners seem unable to see straight. I
sometimes think the eye has an inherent laziness or stigmatism which
only training can cure. They are seldom able to locate pins properly
on the plan boards. Models will bg spoiled before they learn to connect
warps with their having forced components into place instead of fitting
everything to exact size.

I do not know what they do in American schools as regards maths,
but Scottish voungsters require much demonstration before they learn
to connect their purely academic geometry with the parallels, equals,
balances and curves of aeromodelling. The cube, circle, triangles, and
other special shapes are just as fundamental in our craft. It is only
after thev appraise all this that they begin to make real headway. By
this stage one should ensure that they are learning the terminology and
are aware of what dihedral and polydihedral, longerons, L/E, T/E,
and spars all represent. Wings have tips, while the vertical stab has a
top not a tip. Aeromodellers are popular with their teachers as they can
put their knowledge to practical use rather than treat it as raw theory.

Just as discipline is required of Bov Scouts so it is with us, Juniors
must be reasonablv obedient. With the youngsters this is a problem.
It is a good plan to have magazines for them to peruse when they tire
as even the keen do. As a last resource I give them muscle-building
hand-grips to work off their surplus energy upon. It is useless to lecture
or rebuke them as thev are inured to it. Stop them if they tap and
fidget as it is as bad for your nerves as well as theirs. Show an ex-
ample vourself by refraining from jingling kevs etc. Woolgathering
is difficult to cure. They may say "“yes” and “no" subconsciously with-
out ever coming out of their day-dreams. Beat this habit by causing
them them to repeat kev phrases in vour instructions word by word.
Youngsters can only hold themselves in attention for a short time at
first.

There is always research afoot for suitable models for beginners.
Novices can do the oddest things to simplest model. Some lose heart
because they tackle more than they can cope with. It is thus desirable
for them to follow a progressive elementary course. Even if they never
continue the hobby in later life, the self restraint and skill required is
never wasted.

One Junior I have helped stands out among all others. Willy is an
example of what a good trainee should be He used to come about our
club as a very little eight year old Willy, but now he is as big a Willy
as I am. At 16 he is now an up and coming Scottish competetion “dan
ger.” When he was ten we gave him old models and scrap balsa to play
around with. At Christmas and birthdays he used to reduce kits to a
sorry state of completion in about three days. (Slow work for a Junior!)
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This spring (1957) 1 asked for a list of his models since he gained
membership at twelve by getting over 30 sec. with his first glider. In
four years he built 14 models only one being a kit. 10 of them were
designs we cooked up ourselves and remaining three were mag. plans.
His first folding blade rubber model was drawn up by Willy from speci-
fications I laid down for him. This came at about 13!/ years. He had
a set of times one day which I could never get. They were 3m 15s,
2m 55s and 7m 10s, and were all flown practically consecutively.

The first glider I drew up for him was slightly bigger than present
A-1 size. As he could not keep longerons or spacers whole I let him
construct a slim box fuselage of 1/8th sheet sides and 1/16th sheet top
and bottom with sclid horizontally grained formers. Wings were flat
center section with tip dihedral. Rudder was a piece of 1/8th sand-
wiched between ends of fuselage sides. Wing and stab construction was
simple L/E and T/ with two 1/8 sa. spars, flat bottom airfoils, uniform
chord and sqguare tins. A stout towhook and metal trim tab consisted
the accessories. After a fair covering this primary glider eventually
flew better than some of his later efforts. This model served well as a
town and trim trainer.

His next two models, built in haste and over confidence were not
as good. So we turned to the rubber duration series which is now at
the stage where he has three built all alike for comp. work. He had
two great difficulties; the propeller and keeping fuselage true. Small
fuselages for 2 oz. motors did all right with 1/8 sq. longerons but he
has difficulty with those built from 3/32 sq. longerons. Distortion is
mainly caused by not setting the locating pins either accurately or in
pairs at the spacers when building the fuselage sides. Building Juniors
need constant supervision.

His last model under my supervision was a beautiful A-2. Now he
dabbles in pylon power jobs and draws up plans for Juniors,

Frank, I was surprised to read in your last note you sent me: “The
clubs meet in all sorts of places just to talk things over, but the actual
work is at home.” All of the N.E. Scottish clubs I know of build com
munally like the rooks. You should cross-section the clubs to find out
why home builders are in majority, It is bad for the progress to build
like a hermit. The complex non-balsa construction of the modern Rus-
sian Wakefield could hardly have been worked out by individuals. Team
work means progress. In a future Year Book you could include a page
or two on running a club workshop.

That is about all 1 have about training. T said nothing about wood
selection, stripping, wire bending, covering, doping, and things like
that. There is literature available to cover all these things. After all
what T have written is not only fo r the Juniors but also for the Seniors
who are instructing them.
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ONE MODELER’S REFLECTIONS (1908-1958)

by William L. Butler Los Angeles, Calif.

“The first powered flight in heavier-than-aircraft was a short one.
It spanned 12 seconds, a height of 12 feet and a course of 120 feet—less
than the length of a modern transport plane. But in another respect
this first flight of Wright Bros. at Kitty Hawk was a long one. It landed
on the pages of history.” (An excerpt from “The Air Explorer Manual—
Boy Scouts of America,)

With this background the writer first took interest in aviation
mainly thru reading and pictures in the current periodicals. If only some
had been saved. By 1908 the first flying model emerged from the base-
ment work bench, They flew, sometimes, but not far—saying was "“you
could throw a flat iron further than that flight"—but it flew—rose up
so daylight was visible between model and ground. The thrill of seeing
something becoming airborne—even after hand launch—was out of this
world, Then gliders—usually patterned along the lines of a gull—the
indescribable thrill of seeing a swept wing affair—fashioned from spruce,
piano wire, silk and shellac—hand launched from a trestle—take hold
and glide like a hawk clear across a canyon—several hundred yards
talk about pioneering and ecstasy!

Then my father returned from Paris, France, on a business trip—-
must have been 1908 or 09—brought back a beautiful single propeller
pusher rubber driven canard model—span of rear wing maybe 20 in.,
front plane or stabilizer maybe 8 in., aluminum tube for fuselage per-
haps 30 in. long, prop diameter probably 8 in. Wing leading edges were
similar to umbrella ribs and held the silk wings like sails—but it flew
very well—possibly 20 seconds. This was another clew that things
could fly. From then on life was just one model after another—ma-
terials were even purchased to build a man carrying slope glider—
fortunately it never was completed—school and finances took care of
that.

Then the real thing came to San Francisco—I saw Arch Hoxey fly
his Wright biplane at Tanforen near San Francisco. Then Frenchman
Hubert Latham flew his Antionette monoplane thru the Golden Gate
over San Francisco bay—it actually rose off the ground. By 1910 avia-
tion was going like a forest fire insofar as my thinking was concerned.
Big meets with many experimental planes. Bleriot, Wrights and Curtiss
appeared near San Francisco and around the Los Angeles area—very
close to where this is being written.

At high school in San Francisco the POLYTECHNIC MODEL
AIRPLANE CLUB was founded. We held contests back in 1910-13
much the same as we have them today. Distance was the main event.
The “A” frame canard type was the most successful type and as popular
as the tractor type is today. My innovation was to eliminate the front
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stabilizer and replace it by a conventional fype behind the wing and
just in front of the twin propellers, Result was a faster, high flying
model which could make distance. We knew nothing about thermals

those days—pilots called them "air pockets.”

Then in 1913 a group from our club met on the Ingleside Golf
Course—south of San Francisco—for the purpose of holding record
trials. Just like we would do today and we even called them “record
trials.” My new twin pusher canard had many new features—principally
light weight construction—and I did not know it but it had some
qualities of a soarer. Best time for any model those days was around
one minute. Three timers were all set with stop-watches, I wound myjy
lubed rubber motors with a rebuilt egg-beater scrounged from the home
kitchen—launched my ship—it flew breathlessly perfect. Approximately
60 seconds later the props were unwound with rubber sagging—the
model started gliding in perfect 200 ft. circles in the nearly calm aii
and perfect sunshine. It seemed to never come down until it finally
touched 173 seconds later. Records and photos were sent to the Phila:
delphia Model Aero Club and was acknowledged as a world's record
See Zaic's Year Book for 1936 for plans. This practically ended my
modelling career as I graduated from high school and found myseli
with a job as surveyor preparatory to entering the University of Cali

fornia at Berkeley.

Remember having had the record holding model in my frat house—
also flying it once, old rubber, etc. the old zip was not there so it was
faid away and I never saw it again. Busy college years followed, aviatior
went into background. Came War I—physical injury kept me out of
the service although the Navy offered me a commission as Lt. jg
Went to work for Hall Scott Motors—building airplane engines
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Then to Detroit on the French LePere biplane, to McCook Field, Day-
ton, Ohio where T made the acquaintance of Lt. Charlie Grant who was
experimenting with model planes in 1919, They flew very well and he
went into the business. Although I helped him in flying demonstrations
—somehow the old medeller's spark was just not in me. Took no interest
to the point of becoming active. Year later in 1928 in Seattle there
were some model demonstrations at Boeing where I was working. But
still not interested. Just resting on the old laurels, I fiuess,

In 1935 I was in Hartford, Connecticut—standing on the street
watching a parade with wife and two little sons. Happened to look at
a model magazine on the portable newsstand-—M.A.N.—Charles Grant,
Editor—read it from cover to cover—10-12 minutes duration—unbe-
lievable—how'd they do it? Wrote to Charlie—reply the usual postcard
—remember 'em?—explained the long durations were due to thermals.
Never heard of them. But the chips were down. Life has never been the
same since. From then on as many modelers know I have built and flown
nearly every type of model craft that would fly, and right now—being
a radio ham since 1928—the phase of flying 'em with a control system
aboard where the last minute of flight was as good as the first and the
model would go someplace other than where it would have gone without
the R/C aboard, is all the spare time available.

This second phase of modelling activity has paid off in big divi-
dends. The absorbing challenge of building and flying is as satisfying as
any activity in existence. Knowledge gained has contributed greatly to
my vocation for many years as an aircraft inspector and for the past 18
years as an aeronautical engineer.

In the field of materials used in the construction from fabrics and
dopes to steels and non-ferrous alloys model building has given me a first
hand practical knowledge which helped a lot in applying information
from books and specifications. As an engineer an applicable under-
standing of the basic laws of physics, electronics and aerodynamics
have been grasped much better than thru having struggled with them
in building and flying models.

During 30 years working in aircraft factories it is my observation
that the active modellers have gone to the key positions much more
frequently than those without such experience. The training acquired
in making a radio control model fly satisfactorily certainly fits in when
it comes to absorbing training either in the armed forces or in a factory.
I have seen it work time after time. Have been asked, “Where did you
get your understanding of aerodynamics? They did not have anv such
course when you went to school.” My answer is thru model aircraft.

Model building led to a career of continuous activity with the Boy
Scouts of America from 1940 to the present time. Have, been adult
leader of one of the most successful Air Explorer Squadron in the
country. Many boys are now active pilots for the major airlines who
started thru connection with my activity as an air scout leader and
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modeller. My son Jack was one of the most successful junior modellers
in the country and is now training as pilot for one of the major airlines.

In answer to your query, Frank, I would say, “Yes, model aircraft
activity pays off in many practical phases as well as the thrills and joys
of flying them."”

BUTLERS HYDRO.
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FROM MY EXPERIENCE by B. Poythress Kingston, N. Y.

The beginner's model is, I think, the missing link in today's model
business. The simple, easy to construct model that will fly, no matter
how sloppy it is put together, is definitely needed. I have noticed this
lack in the past when I tried to teach model building in the Newport
News Community Center.

The kids who want to learn, still need guidance, but where can
they get it? If no old-time model builders are available, who can teach
them—then what? The organizations that try to set-up something like
this are stopped before they start, usually because some volunteers
with ability to get along with and teach kids come to the point where
they do not know what to teach, and as a result, the program folds up.

What I am trying to say is that a beginner's model should not
only have all the simple aforementioned attributes, but the instruc-
tions, particularly on flying and adjusting, should be clear enough so
that an adult with as little effort as possible can understand and follow
them.

My personal belief is that the beginner's model is harder to design
in some respect than a good contest job. All models are a series of
compromises, but I believe that the beginner’s ship has more unre-
lenting ones.
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*MODEL AIRCRAFT ¥



WAKEFIELD Total Surface Area (Projected): |7 to 19 sq. dm. (263.5 to
294.5 sq. in.)]—Min. Total Wt.: 230 grams (8.113 ozs.)

NORDIC A-2 Total Surface Area (Projected): 32 to 34 sq. dm. (495.9 to
526.9 sq. in.) Min Total Wt. 410 grams (14.46 o1s.)

FAl POWER

Total Min. W4, in grams: 300 x em of engine. (173.4 o1s.

per cu, in) Max. Displace. 2.5 (0.1525 cu. in.] Max. Engine Run: 15 sec.—
Min. Surface Load: 20 grams per sq. dm. of total surface area (6.55 ozs. per

sq. ft)
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ON THE BOOKSHELF

The follewing bocks were shll in stock when this ook was pub-
fished, Tho wupply iv fimited 1o the ariginal edifions and will nol be
replenished “hen they are gone. (M.AMP. ercepted |

1951-52 YEAR BOOK: 208 page, 36 plans, Our majer ef
fart to antwer perplesing probloms with the “Circular Airfiow
Theary.”" This idee kas boen accepted as & logicsl and simple
methed for seplaining comples three dimensional action,

1953 YEAR BOOK: (28 pages 114 plars of current desigmn.
Simpilfieatinn, af Cleeulae iirflow Theoty: iand. riany timpaclant gon:
tribution. -

1955-56 YEAR BOOK: (57 pages. 135 plans, This is the hinat
wdition 1o be made up complately with contribotions from readers,
Many waelul and Hmely techrical and practical articles,

MODEL AERONAUTICS MADE PAINLESS by #AUL
HOFFMAN. ‘We are wery fortunate that Mr. Hoffman publivhed his
eallection of farmulas, charte and | af madel aercdy i
befarn he passed away. It i1 3o compact that one page could be am-
plified into & bock. It was Mr. Haffmar's intent tc pravide basic
matorial far scientific writers to erpand for pepular we b covens
the antire spectrum of sercdyramics

Crder from
[pastpaid |

MODEL AERONAUTIC PUBLICATIONS
8ar 331 Cooper Sta, & New York 3, N Y

CONVERSION TABLES

284xln  Cm 1642 Ciln  Cu, Cm
354 5 G In 085 Cu. Cm. Cu. In
BAS 1S In S Cm bB 0 FY Sec MPH
M85 0 5L di Sgy n 1467 3 MEH.  F1, Sec
2035 « O Gramy 010k P M. M
0155 4 Grams  On B MPH FE Min

CONTRIBUTIONS: We are happy fo sy that the Year
Books ate becoming more and more “for and by” the scientific and
competitive madel builders, But we are unhappy, very unhappy if you
rmalty want o kmew, te report that the books are taking more and
mare time and affort to produce by “yours fruly.” So that we will nol
get too casily divcouraged in the future by the doctor, we weuld like
ta dewelop o plan by which the major partlen of the ~ork can be
dune by others

Wa enjoy coreiponding with you, and talking yeu -Mu_umlimg
olaty and manuserip, and asembling the matorial But when if comes
ta drawing more and more plans,

We managud fo arange with senral wipert model draftumen ol
aver g world 1o dao the most important part of the book, ramaly,
the plam. To helg these draftumen [some of them do nat speak Eng-
Jign as woll 83 you do} present your design v all ity glory, please ful
law thuse suggeskiom:

Send for a Tear Buok Plan kit, Kit camithi of seweral graphed
sheets, scaled § 1 § and 10 5 10, 4 mailing tube and return ad-
drens label.

When preparing your design. uve 14 | inch o 8 & B paper
whon masimum dimensions it arcund 50 inches, And we | 5 |
inch or 10 & 10 paper when max. dimension excesdy 50 inches.
Far metric dimensions use 10 % 70 or | 5 scale graph paper.

1. Airfoils full sizn, Speciel features whatever site yeu lke, Do not
warry abaut arcargement, Wy will arrange to wit space.

4. Use medium pencil 4o that lines can ba toen through fracing paper.

5 Put In all testual information you wish on plani.

As you can e, the basic idea bohind this plan i fo cblain scaled
drawings va that we can frace them in ink an fracing paper placed
direelly over your drawings. Beliove ui, scaling full vine or werking
drawings or Hying te make accarate dramings from shetehes can be
moan on neeves from 10 pom te 3 am, the only fime we can afford.

PS5 Under no cireumitances thould you let the sbave requesty
wop you from sending plam or conbributions i you cannal redraw
them. But wo hope that most of you ean. Thanks!
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Dear Friends:

Here is another Year Book. It was an unusually
long job; over |6 months of spare time .Because of this, some
of the plans and articles may seem cutdated, but we should
remember that one of the Year Books' aims is to record the
history of developments in our mutual hobby, model airplanes.

We are happy to report that this book is made up mainly
with the contributions from you. This is a good sign for the
future of Model Aeronautics and the Year Books.

There is one point about which we are not too happy; this
edition required too much of our spare time. |t made us realize
that we should not subordinate all of our other activitiex and

interests, including the building and flying of models, to the
production of the Year Books . Yet, at the same time, we also
realize that if we were to give up the Year Books, we would
lose our personal identity in the model world. One solution
of this problem will be to get more outside help.

Since we feel that we can depend on cbtaining rlans and
articles from the Year Book read2rs the main labor is the
preparation of the material received into a form that can be
used for publication. This is where we come in.

The financial return from the Year Book does not allow
any cash outlay for anything else but work that we cannot do
ourselves. Hence, the great amount of time required to com-
plete a Year Book »--We are now also reconciled to the fact
that the Year Book circulation is limited, and that it will in-
crease very slowly. From the financial viewpoint, therefore,
the situation is not too happy. However, luckily, our per-
sonal economical future looks good ot this time, and we will
not hesitate to use our personal income to help in the prepa-
ration of the future Year Books. We are sure that someday
the accounts will balance.

We hope that you will continue to be as helpful as you
have been in the past in contributing plans, articles and sug-
gestions, and in promoting the circulation. In return we will
continue the Yeor Book publication and endeavor to be more
timely with the next edition.

Thanks!

Frand %u’.:,






