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to Carmen 



Past, Present and Future 

All of the pleasures and joys that we experience while 

we build and fly mode/ airplanes are being handed to 

us by those who were here before us. 

All of the know/edge that we may find in this book 

we will take for our own, and fee/ that it is our right 

to do so. It truly is our right, 1/ at the same time we 

assume the responsibility of eventually adding to the 

sum total of human knowledge. How could a fountain 

stay alive 1/ we all dipped our cups in it and no one 
took care that water wi1! continue to /low? 

Pity the man who will take and use the know/edge 

gathered by others and does not contribute his own. 

He will miss one of the finest feelings of /,f e, the glow 

that comes from bringing light into a corner that has 

been dark since time began . .. . And that which he 

holds so tight to himself will eventually be rediscovered 

someday, someplace by someone else. 

May, 1958 
Clifton Heights, Pa. 

Frank Zaic 



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. 

Anyone 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 may 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 1 y2 hours.-once in severe turbulence 
and once in rain. Also, for the past year 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 Sydney 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" sequence control far beyond anything he had previously 
seen. So, it may be that we are accustomed to controlling the models 
very closely and quickly by overseas standards, and have no qualms 
about flying in conditions and places which would be umafe 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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R/C DEVELOPMENTS 

by Harold DeBolt ---------- William~port, 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 conti:ol 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 s-oon 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 s ingle 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 withput 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 ~as 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 you 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 ach ievement 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 ru g gedness 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 af if is pic­
tured in Dwight Hartmans NA TS movies where he caught one of these 
new style jobs actually bouncing around on t he concrete runway with 
no apparent damage, something t o 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 avera ge R / C desi gn 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 
wer e required except that for contest performance the engine was 
usually jumped from a .19 to a throttle equipped .29. As a result per­
formance incr:eased 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 notin g 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 m1mmum 
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 ans.werto 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 mus\: 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 70 % more wing area could be added while 
increasing the total weight by only about 11 % 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 7 Yi hour effort 
with his sailplane earlier this year. We feel that this t ime ·will take 
some cracking. However, we have our eyes always open .for· suitable 
weather, and will try to better it given the ch<mce. Likewise the present 
3Yt. hour power R / C record held by Russia. 

Frank's next model will be for R / C pow er 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 comrol, and it is a joy to 
fly it. My first four flights w ith 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 JC 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 F AI 
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 t he 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 8Yz 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 100% 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. 

M odel J. Vi'lickovskeho 

LETECKY MODELA!l 

~~ ~'" *6 
' Model V . Gerasim(Jf)a 



MUL Tl R/C DESIGN 

by Claude McCullough ----------- Ottumwa, Iowa 

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 
fli ghts. 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 loadin g. 

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 desi g n also proved efficient from the 
standpoint of keepin g weight down. Althou gh the structure was built 
without skimpin g 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 si nce 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 dislocatin g your back. 

Low loading is a wonderful aid to takeoff cha ract eristics so I 
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 lon g one wi th high grou nd angle gives a quicker, smoother ROG 
than a short gear, and is easier on props as wel l. 

P ower is also an important factor on takeoff. I have found no 
.60-.65 as reliable as the Anderson Spitfire and it has plenty of brute 
force and takes speed control perfectly, something that some engines 
in t his class are not noted for I see a lot of ships that could use more 
power on hi gh speed. I've gone to three-speed, with hi gh 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 IMULTIBUG 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 yaw angle. The yaw brings 
the dihedral into play and it produces a roll which is "opposite" to that 
p roduced 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 
f;ome of the roll opposition effect should be expected . 

The interesting point here is that a ship which steers well by 
rudder control wi ll 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; ,weak1 ·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 
intf!rmediate 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 ~uch 
roll. 

I have probably over-simplified the situation but I really believe 
that our ideas are pretty close together. I did find an N ACA 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 0. 
McKinney, Jr. , July 1946. 

He fl ies 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 <j(. He also tried both rudder and aileron control, separatelJ1 and 
in combination. Very interestin g. 

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 seenby 
looking 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 · C.G. 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 ha.ve 
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 i;et 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 lifti 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 
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and "outer" wing drag are balanced. And, conversely, the side skid 
angle will decrease if the "outer" wing drag is stronger than the rndder 
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. 

THIS 
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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 an gle after it establishes a uniform turn 
pattern. However, this particular point aeeds greater clarification in 
detaih; 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. 
Without 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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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 de~ermine 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~ 

ti on 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 t he aerodynamical balances which oc­
cur when fl ight path is changed from a stra ight 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 dow~ 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. 



22 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 
movement before action takes place). But is the nature of airplane de­
sign that only a slight "dovvn·· el evator brings rapid and vi,olent a.ction. 

The reason that a "down" elevator is seemingly so effective can be 
traced to the characteris tics of the win g, in particular, the Center of 
Lift movement with chan ge of angle of attack. This can be best described 
by referrin g to the diagr.ams. 

Diagram "A'" shows a model in a level fli ght with w ing and stab­
elevator balanced. Note that the lift of the wing is centered over the 
35% 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 win g's lift has shifted 
sligh tly ahead of the CG. and that it's h~I µ ·1 l"lg the "up" elevator action. 
However , the wing 's effort is not enough to worry about. 

c 
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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, 
is at the trailin g ed ge. Al thou gh it is obvious that at zero lift , its position 
has no meaning as it is also zero . However, we should realize that on 
its way back, from 351l/o position a t 4 degrees as the angle of attack 
moved towards -4 degrees, the Center of Lift moved backward to 100 )0 
or trailin g 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 gu estions asked. 
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VERY HIGH THRUST LINE (VHT) 

by Stanley D. Hill------~--- Santa Barbara, Calif. 

If I · 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 off sets. 

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 ~ngine 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 70 % 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 50 % to 
7 5'/c of wing span (307f 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" tri!Ils of 0 to 2 degrees. Because of this, C.G. 
will be carried from .'\ Cfc to 10 % 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 I 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 contr-ol; 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. 

THRUST PARTS OF MODEL DCWNTHR L'ST SAFE CL l~' B DECALAGE 
LINE IN SLIPSTREAM 

ABOVE FCRWA~D FIN 0 l!_. L, Rt. 3" to 5° 
WING At'-lD RUDDER 

ABOVE FCRWARD FIN 0 St. _h, Rt . 3° to 5° 
WING 

NEAR FUSELAGE, WING 31) to 12° St. L. 1.5° to 4° 
WING AND RUDDER 

NEAR FUSE., WING, 8~ to 15"' St _h Rt . 0 to 30 
WING STAB. & RUDDR 

BELOW FUSELAGE, STAB 0 to 2 .. .R. 0 to 4 ° 
WING AND RUDDER 

St.L,:Stab Tilt to Left 
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CHANGING MOMENT ARMS 

by Pete Buskell --------------- England 

About modelling, I have not (ound 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 10c 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 _4c. Add 3° rigging to -4 ° and you have the 
fuselage _7c 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 F AI 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 trajed°ory 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.I. 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, 
althqugh, 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 t he best glide possible after that. This probably 
sounds very obvious, bu t we may as well state the facts first, and then 
see how to best achieve them. 

Under power, we want t o 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 maxbe 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 
de grees less incidence than the win g, which means that on the climb 
it may be at about -3 degrees, and with less camber than the wirig, 
will probably be giving ne gative lift. Now, let us see where we are. 
We are good on the d rag, 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 th~ tail will be determined 
by the best gliding performance, when the wing is up at 1o•or 12• 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 torque 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. 

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 

i-~ 
!~ 
J 
I 

the moment set-up looks like this: 

t 

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 n~s 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: 

It is similar layout to mine, but he gets his nose down moment 
from downthrust. This is an impro?ement 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 i.-eally 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 1 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 a! the 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 50% back at 90 degrees 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 a gainst it , what does it tend to do? W .ell it is unstable at 
0 degrees incidence, so it will not just stream info 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 de grees like in Fig. 15. I am sure 
this seems fairly familiar from the fair grounds . 

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 45 % 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, 10 % 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 Y2 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 nlace until fuse burns thru it, causing it to release 
and allow stab to r~tate 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 nieces of wire "B" into stab and allowing them to extend 
barely into -tubing. Repeated success depends on firm attachment of 
tubing to stah plaform and maintaining correct tension with dotted 
band. 

t---;T~~~~~~~~~~;;~~4 1. ~4LrvaG 
5ECtlRELY /"'4STENElJ T O 

TE. Or STAB PLATl"ORH 

TJ(,eu 7-V8 '6 »\ I H8ED ­

J)ElJ F/RHLY INTO 

STAB T£ 



3 9 

GYRO CONTROL FO R 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 lbs. per sq. 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 Ya 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 0. 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 e.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 t he 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. 

39A 
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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 fli ght . The 
sprin g which determines the rudder setting could be moved b y a regu­
la r 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 t he fuselage. Two such systems would add controlled climbs and 
dives by controlling the elevator. 

Free fli ght models can have freedom from excessive turns and 
spiral dives and also precise predictable turns. Possibly t he climb path 
as determined by the stabilizer setting could be used as the. control 
instead of the rudder and a lso eliminate spiral divin g, in either c_ase the 
model can probably have less dihedral and smalle:r; horizontal tail sur­
faces and thereby be more efficient since the gyro is t aking care of 
some of the stability. Contest models havin g short en gine runs could 
make use of a ball bearing mounted gyro which would be spun usin g 
a ground supply of compressed air before launching and would run fo r 
several minutes. This would give control during the whole fli ght. 

In U-control , it might be interesting to determine by fli ght tests 
t he effect of coupling a gyro to the elevaor and using the control lines 
t o move the gyro neutral setting. The manoeuvers should be very 
smooth and professional in appearance. 
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Most fellows have t rouble with VTOs. I found that very consistant 
take-offs can be had by pointin g the r ight wing into the wind (with 
model having ri ght climb adjustments). This minimizes t he tendency 
of the model to fl ip on its back. The wind tends to lift up the right 
wing rather than lettin g it come in the ri ght with its power circle. 
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rusELAGE AND PYLON 
'Ya", 1A2 " ShEET COVERED 

'1080 - 1i6~ " 

PLACED 3. IN MMS 1956 
MEETING - DUNAKESZI 

HUNGARY 
TIMES: 180, 180, 180, 156, 180, 

L140 J __ _y 
5%.' 

WING AREA - 31 ,47 c:1Jd -3 488sq,1n.. 
TAIL AREA - 11, 10 _,,_ 172 -·-

TOTAL AREA - 42,57ctwl - 660sq_1n. 
WEIGHT - 530 g - 18,7oc. 
ENGINE , HUNGARIAN - ALAG ·X 3-

2,5cc1r2.. (0,15) 

WING SECTION : MVA 301 

TAIL SECTION : 10% CLARK-Y 

SPAN -1610rnm - 63, 4" 

VERY STABIL ALL WEATHER 
VTO POWER MODEL 

PROP 9"DIA 

POWER MODEL 

BY LIU MING TAO 

CHINA 
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TIMES ,169,177,180,180,180 =886 sec. 
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RAMROD NOTES 

FROM JUNE 1956 M A.N. 

by Ron St. Jean Los Angeles, Calif. 

RAMROD is the culmination of many year$ 
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 points of each. 
(Designs in question were successful in competi­
tion but were not good enough to perpetuate them­
selves.) Ramrod, I am certain. can sustain itself 
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 each engine 
I was using? 

Until that time I had been going on the 
"hotter the better"' theory, where one attempts to 
put his little skyrocket all but out of s·ight 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 minL11e model but had 
the following bad features: 

I. lt 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 warp changcs. 

3. The glide was fast enough with its high wing 
loadin g to cause many broken props and rips 
in coverin g. 

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 withou t goin g far overweight 
docs away with all the disadvanta ges of the small 
ship and in addition does one more important 
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 ri ght throu gh. 

I firmly believe that we can safely throw most 
of our old spiral stability theories into the scrap 
box and substitute that I shall call, for lack of a 
better phrase, the "top rudder theory." My conten­
tion is that to insure a desig n to be spirally stable 
we need do only two thin gs : 

1. Provide in the desi gn sufficient decalage, di­
hedral and rudder so that we will have, respec­
tively ample lon gitudinal , lateral and directional 
stability. 

2. Desi gn or adjust our model so that it will climb 
a gainst rudder . In this way the rudder offset 
will help hold the tail clown in a steep bank. 
(Set rudder slig htly "left" for "'r ig ht" bank.) 

Note that a 10 degree ar. gle of clownthrust 
is used . Unless there is somethin g wron g with your 
version of RAMROD , it will require every bit of 
10 de grees. so build it ri ght into any RAMROD. 

Although RAMROD uses no sidethrust, it is 
the 10 de grees of downihrus t which facilitates ver­
tical take-offs. The down -thrust is very effective at 
low 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 som etimes. You will be amazed at the ease 
with which your model will VTO. 
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FLIGHT OBSERVATION - WAKEFIELD 
(AND NORDICS) 

71 

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 de.al 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 (in1 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 I 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 ~eather . ) 
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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 )/,i. Pirelli gives good altitude, and 
auto rudder is as good as an auto pilot. We switched to 60"fo C.G. 
after wind testing. The old 100 % 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 clim.b right agains left rudder, then 
auto rudder to right for a safe right glide. I 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 60 % C.G. position was way mora consistent than th~ 100 % C.G. 
You cannot touch the 100 % 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 100% job gets into a semi-stalled set-up and 
just plain sinks. The forward 60 % 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 w1~h plenty of dope. This one looks bullet proof. I also left a large 
opening on top of fusela ge forward of rear peg to eiect broken motor. 
I picked up some thin fiberglass cloth at a boat store: and my next tube 
will be shelf paper with fi berglass on outside. After all, i f we have 
weight to play arou nd with, this is the place to use it . It would be real 
great, after all these years , to blow "them" thin gs one after _another 
and pay no attention to it. 

Well, that about covers the Wakefield job. 

. I. have also been busy testin g a Nordic. This one we have really 
bmlt m bounce. Austin Hofmeister and I cooked up a beautiful ad­
justable tow hook. A 3/ 32 x :y4 x 4y; brass plate ~ith 10-32 tapped 
holes every /4 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 t o 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 t railing 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 used up 7 5 feet 
of fuse since last Fall, all on short (one inch fuse) test flights. 

I spent all Spring testin g my new A -2 glider and believe I've finally 
gotten a decent design. B y using about :y4 inch incidence on 7 inch 
chord, 50 j1c 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 is , its airspeed upwind roughly equals airspeed downwind. 

However, in model flying at the start 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 surfaces. Now, from the time of launch until it reaches a state 
of steady drift the airspeed varies upwind and downwind. When 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 you never reach this airspeed (with a Wakefield 
or Nordic). 

A good e~ample 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 I 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 reducin g 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. I can pull the ship around 'in any direction. If I move the hook 
back to the C.G. I 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. I believe 
the secret is to have a force built into the ship which will not decrease 
as airsoeed 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 lOO y(- C.G. 
is tops and in windy air you cannot beat your bounce set-up. 

To illustrate, last Saturday we flew Wakefield Eliminations. Ed 
Mazam was flying a 50 jt C.G. bounce set-up, and I was flying a lOO o/r 
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 J ASCO Nordic with three breaks­
high dihedral wing with ti ght 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 100 )1, 
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-100 '/r C.G. for 
calm dead days-50 <;lr 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 100)1, . Then the wind picks up 
for the last three rounds ; switch to 60 % 

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 in to 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 SO gm. WAKEFIELD 77 

by Carl Hermes Arlington, Tex. 

I am enclosing plans for my 50 gram Wakefield which I 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 rectangula r 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: 
1. Cut two sides out of light quarter grain 1/ 16th (Sig's) 
2. Cement hard 1/ 16th square around the outline. 
3. Cover inside with tissue with grain VERTICAL. Two coats of dope. 
4. Cut out top and bottom and cover inside the same way. 
5. Assemble and cover outside. 

/ 6 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 distri.buted. 
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. I would heartedly recommend 
your reprinting that in· the new year 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 i!S 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, 195 7 

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 enou gh. Herb Kothe's wife Pat surprised us 
all by gettin g the best time. Herb and Norm Ingersoll also placed. 

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

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

Herb's old ship is at its best riding bumpy air close to the ground. 
have seen the thing do 3 minutes, 2 y'2 of which was 50 feet off the 

ground. Th.is is where a lot of the thin airfoil "2 Y2 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 ~ot seem to effect per­
formance. 

AIR FO I LS FOR WAKE FIELDS 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.I. 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-typd 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 into 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<,lr 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 I shall build another wing for 
this ship I feel that I 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 <j~ 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 35-40 <,lr 
from the LE 

(3) The entry should be rounded, though not blunt, at 4-5 r,1r 
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.I 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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ADJUSTMENT S 

1 Rt. Power Turn as result of a combination of rudder offset and 
rig ht prop 1hrust of abou1 l ~ i d egrees . No down thrust used . 

2 R ight G lide Turn from combinat ion of rudde r offs~t and stab. lilt . 
Glide fairl y wide open and med ium fast . 

3 C.G . is at 80', or bet w een 4 and 4 1
11 inches from L.E. 

4 Power Clim b on initial burst is very steep-almost '"venical co rk­
sc rew." This develops into a ri g ht hand spiral as power decreases 

5. Ri g ht -Center wing panel has ',1 inc h wash-in, or increased inc idence. 
All other panels fla1. 
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This 1956 design is an outgrowth of tJie geared job I built in 

early 1954 to meet the 80 gram rubber rule. You have it in your 1955-56 
year book, you'll remember. Win g 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 qualified with in 1956 (in a 6th round 
fly-off) used on a single bladed folder (22 Y2 in. D-21 0 in . P) but later 
tests on the second ship showed a 2 bladed 23 in. dia, 21 0 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 I owe a debt of gratitude for a wealth of ex­
perience gained on these F AI 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 fro.m other countries­
engineers, professional men, production workers, farmers, students­
all interestin g people with a universal interest, the mocieling 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. It is invigorating to be in contact with these known experts 
and to feel that, in a small way, you are one of them. 

Sometime a go 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 , I 
suppose, but I 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 takin g a back seat to the hobby. 

O.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 developin g 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 pr_omise. 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 fin al 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 m 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 N orkoping, 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 e',(ery 
time 

The most recent rule changes by the F AI 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 
FAI events, I will miss the yearly Spring rush to get the models com­
pleted, rubber motors broken in, testing madly on weekends, etc. I 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? I must be gettign tired writing for I startew feel a littel dizzy 
so i muxed another Martini and now my head f els a clear- as a bell agin / 
0 o youcan)t beat the combnation of good gin vermouth and stiffed o 
olview, beer an squoth and bourban al'e 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 af iftf and I am more than evew convincdess that any man shqe 
doesn't is stupif and not inth pref ,Vi rspirit of the season 0 i could drinh 
martonees alday and never quibber an elelash an soso sworse a citizeh 
than las vefore. This country is good as it evew wax. wd al know taxes 
are hightm, but still we are well off 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 Vere? 

Afectnantly yurous / 

cl )!i he Montplqizir 
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PE RFORMANCE OF RUBBER POWERED MODELS 
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 clim b with the energy stored in 
the rubber motor I deduced eauations for height and dur3tion as follows: 

H 7e ~ (1 I 
+ '/n to..v e J 

D ( I + L/D) = 'j e R sv... e ,J Ca6 a h 

vw(1+~~ 9 ) 

H = height in feet 
D = duration in secs. 
'? -= prop. efficiency 
e ~ ft. oz. energy per oz. rub 
R = weight of rubber 
W = all up weight of plane 
V -= glide speed 
e = angle of climb 

We notice from this that both height and duration depend upon 
the propeller efficien~y 11 and the amount of energy stored in the rub­
ber. Maximum height needs a trim for best glide or C~ max. whilst 
longest duration needs a trim for lowest sinking spee<a or~ 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 airfram(:! 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 19 Y2 ft. / sec. which gives a sinking speed of 1.95 ft. / sec. 
during glide. I reckoned on 2,700 ft. / oz. energy stored per oz. of rubbt:r 
and '35 per cent propeller efficiency, then I p lotted 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 t he greatest 



87 

heioht and the lon oest duration with a slow helicopter-like climb at the 
b b 

steepest angle at which the plane cou ld be flown. This was 84 degre~s 
with a thrust of 8.04 oz . You will notice this agrees with Alan Browns 

article in the 1956 Year book. 

However I felt dissatisfied with this so I looked at our plane again 
and then decided to alter one point. I had taken the proJJeller 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 I did this and 
then took the practical efficiency as 4 1 9 of the "Ideal Efficienc y. " If I 
were doin g it again I would take the efficiency as 80 per cent of the 
Ideal Efficiency and the energy it~ the motor as 60 per cent of the 
maximum. 
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P lotting the graphs again using these new values for efficiency we 
get a very different story and one which seems to me tu be more like ly. 
The greatest duration is in level flight with longest motor run. This 
agrees with indoor practice and Dick Baxter's ideas. We get 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 torque will produce a varyin g 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 arran ge our power in a fairly lon g run so that the 
plane is flying level at the end of the cruise. The high initial thrust can 
be absorbed durin g take-off, even if the motor-run is ::;hort, but if the 
plane is arran g ed for maximum climb with short motor -run it would 
almost certainly loop if hand -launched. 

A lon g cruise type of model with a good L / D ratio will not be 
affected much by the hi g h thrust at the beginnin g of its motor run, but if 
it has a low L / D ratio it will climb steeply at first instead of havin g a 
g entle climb. So a hi g h L / D ratio is desirable for a lon g motor run 
model. Differences in L / D ratio do not show up much with steep climb­
in g models because the thrust is haulin g the model up and the drag is 
reltaively unimporta nt . A nose -down trim will be needed at the begin­
nin g 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 Y2 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 propelle:r. 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 
Wakef.ields 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 angle of incidence on both wing and 
stabilizer to control the power. 

I will have a oo at explainino this stable climb business. If a plane 
h b . 

has more thrust than it needs for the angle at which it is climbing it 
will speed uo, and the increased lift will pull it into a steeper climb until 
the climb i~ steady again at a steeper angle with reduced lift and a 

slower speed. 

The an gle 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. 

F~or~ lo~ 01?. LEs.s T lJL=G.xYx.017¥5",X 
DeG. Xl .017fl5Y _ j) _..;.._,.. ___ E6. 
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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 I had two well adjusted models 
and was ge ttin g 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. I 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 
1st 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 I 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, I 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 c'areful 
as to the choice of wood, and usually end up with too light a sheet to 
handle without extreme care . I 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 
Ys 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 P10WER AND TURBULATORS 

by Warren Gillespie, Jr. Hampton, Va. 

The articles in your 1955-56 Y car Book entitled "Hi-Power Rubber 
Supply" and "Report on Some Rubber Tests" together with recent 50 
grams rubber allowance fo r 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 100 % 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 I 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 lb/i~ , 
with shock cord at only 1,630 and Pirelli at 1,600. I suspect the shock 
c_ord 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 675 % for the Pirelli and 
only 600% 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 : 
___ Sc. ____ ~ 

Any rubb i ng QCti()n 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 : 



1. Less probability of motor damage. 
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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 : 

Jri've 
.5hdf/ 

-le /' r"/' . 

Jru,,w -4 /.die~-"! ,..,JJ~,, /11 f.,//~ .rf.,,.~4t!J, 
c o"' d / .,1..,-0 '1 I 

l.t:'q~ N!,..,ovc1J/., ...,,,·fl .drv.,,, t:1 H).f~dY ~ 
f!r<£/c.4 ,,.vJAer -:k J~,-1...eJ fe11$"11~ k-for~ 
1.V i11Ji,,,,

1 
,..u/;~c>r '/' 01? ./;-vm. 

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 1s it?) it might be desirable to reduce the initial torque 
or "power burst" and stretch out timewise and prop turnwise thi~ ini­
tial unwinding or unloading of the rubber motor. For the direct torque 
drive we might use the following device: 

J"'jff~j q ·~f'Jl/3d "Jr~>t-1 w;.f/, "7./,#7 
~ord '~ ,'/,·d /IJ o.vo '-' "<d 
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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 Yi. 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. 
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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: 

L.£. 

r.£. 

The patches should be somewhat Yi to o/4 inch for Wakefield <?r 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 t ransition 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 fli ght 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 airf<?il which 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. 

C----~-
Dashes show shape with Vortex Trap removed. 
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The model 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 rer_noved the turbulator in steps of i4 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 ove; 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. I trim the model to fly well without the turbulator. 

2. I 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 m~del 
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 posit ion 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. lbs. / lbs. In 
a wound motor this is reduced to about 2300 ft. lbs. j ibs. Therefore I 
am getting just under 80 1r of the rubber capacity to work in the motor. 

2. Max. turns per inch for 18 strands of J'4 = 18 less than many 
tables show. Winding three times to this figure shreds the rubber. 
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RETRACTING 1·· BAMBOO LEG · 

FOLD . PROP 
22" DIA 
PITCH 22." 

\J 

SCALE 
in, 0 10 

rnm o 'IOO :ioo lOO 

2 '14,70 dm. 
228 sq_ ill, 

MADE OF : BALSA, LEMON WOOD, 
8AMB001 GRASS (>CZI'-) 

TOTAL AREA-18i78c.twf- 2Q1 13sq_i.ru 
WEIGf..IT - 233g - 8,2 oz 
RUBBER : 1-lUNGARIAN ROUND> LAC TRON"' 

<f> 1mm DIA 
1 

WEIGHT 76 g 

PLACED SECOND 
IN MMS-1956-MEETING 

IN HUNGARY 
TIMES• 1B0, 160,1551180,190, 

TOTAL ' 875 sec . 

FIRST IN 1955 MMS MEET 

~=----~-+-+-----~~IN CZECHOSLOVAKIA 
900s~. 

TAIL SECTION 
SUCCESrULL RUSSIAN 

80 WAKEFIELD 
TIME AVERAGE IN STILL AIR- 4 min. BY VLADIMIR MA TVEEV 
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AFSTELLING · 
l"Q.c.hls- r12 c.hts 

motor\1 1. St'lilt. 
Tctc.htcirspi rool -
q14vlucht wyda 
ntthtqrbocht t.q.v. 
uits taond tcz.qczr_> ­
w1 cht.qvqnt. kl<iin<l 
Corrqctie. k i<Z.IYlok 

S M-10 r 
<ooo 

'WAKEFIELD 1956 

J. J. SMOLDERS 
opp.vlau9al ~4 . 06 dm' 

.. s tabolo 4. 75 -

' " to loal rn . 8~ -
motor Z 4 ~tr. '4Xi P1r Bo gr 

5ch raaf dia m 61.Spaad58.~cm 
mo t o rloop Eio-65 sac 
9aw1 c h t 2 30 gram 

pr12.slal\<Z.c;: "tZrs 1nq1Zlop<Zn 

~ .s ,: 3~~~1~~?s:;''tt rn1°nt~;~~~~/':~~~~tiq 
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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 ~ 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 apprtoximation. So­
since this is a hobby with me, I must be satisfied first. I sat 1down 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 thou ght 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 I. 

The equations and symbols I used are conventional American no­
tation (greek letters and included), and in my mind require no 
apology. Many modelers become engineers, many are engineers. Why 
not use the standard lan guage 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 solvin g 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 friendlii. 
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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 equations. 

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 dependin g on the conditions. Most of the present discussion is con­
cerned with neariy 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 dorni-
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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 r esulting 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 dive r gence oscillation. 

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

Ttg.1 
Fig . .2 

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 sligh t circle remaining it will usually go in that direc­
tion. 

The divergent oscillation is illustrated in sketch 1 b. 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 A VOID DIVERGENCE 

According to R 

[
,c Cn1 + 
K~2 

where 

and M 2303 divergence can usually be avoided if: 

...a. C.1.1] 
.I( X'"Z.. 

is negative 

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. 

is the rolling moment due to side slip. It is pri­
marily a measure of the dihedral. It is normally 
negative and becomes larger (more negative) as 
the dihedral is increased. 
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is the horizontal distance from the center of 
gravity to the hook. Positive when the hook is 
ahead. 

is the vertical distance from the center of gravity 
to the hook. Positive when the hook is below. 

is ~ moment of inertia coefficient (radius of gy­
rat10n) about a vertical axis . It represents the 
distribution of weight away from the axis or la ­
terally along the wing and longitudinally along 
the fusela ge. The value is large when mass is 
concentra ted 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 fli gh t. It represents primarily 
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 g lider. But since a 
lon g fusela ge adds to Kz and not Kxthe conventional glider has a 
larger K,z. This makes the fore and aft location of the hook," a," relatively 
more important . 

It is evident then tha t diver g ence is avoided by using ~mall ver­
tical tail, plenty of dihedral, and a tow hook well forward ft tshe center 
of gravity but only a small distance belo~. If in spite 0°f everything, 
divergence appears during tests, all or any combination o the following 
changes should reduce or eliminate it. 

A ._.Q_esi gn Chan ges 
1. Mov e the hook forward 
2. Move the hook up 
3. Lower the center of g ravit y 
4. Remov e vF.rtical tail area Fi9 .3 
5. Add a vertical fin ahead of C.C. . 
6. Increase dihF.dral 

B . Foot work 

1. Run latera ll y in the direction of the turn. Try to get on the 
other side of the model. 



116 

'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 mi g ht 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 gl ider, th~ g~ider will diverge again-and it 
may go in the opposite 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: 

[
c C 114 ..a C.t~. Cy;g [ ,,r; C' ".-t 
Kl- f da. t-.1.(. Kl-
~ ~X I ~ 

is positive 

In addition to the definition used before, 

is the sideforce due to sideslip. It is primarily a measure of 
the side area. It is always negative . 

is a mass coefficient. It represents the ratio of the average 
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 . 

is the yawing moment due to a yawing velocity. It is best 
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 .oca~ angle is 
negative behind the center of gravity. Note '.11at both effects 
produce a turning or yawing moment wJ-.1ch tends to stop 
the turn. This is a negative C"-\.. C11-t i~ always negative. It 
is made larger (more negative) by adding fin area either 
ahead of or behind the center of gravity. However, if fin area 
is added only at one end CJt.8 is also changed. C"',t_ can be 
changed without influencing C"'JI by adding fin area at both 
ends simultaneously. It can a lso be increased by adding drag 
to both wing tips since the tips move at a different speed 
during the turn . 
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is the rolling moment due to a yawing velocity. Return to 
sketch 3. Positive dihedral ahead of the center of gravity 
will tend to roll the model away fri>m the turn. Similarly, 
negative dihedral behind the center of gravity wiil also tend 
to roll the model away from the turn. This is a negative Cl.t_. 
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 Ctk; Thus, a model may have either sign 
fo r c.e". unless special attention is paid to the tail and di­
hedral the wing effect will predominate, particularly for high 
aspect ratios, producing a positive Cl.\: 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, sin.ce 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 desi gn sta ges. This means: 

c r" [ ~ C11lf: ..a. C' -'-1c.~ + must be as positive as possible 
k K ;! k><z. 

Cy~ 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 

t.c Cn"' + ..-a. C'.t1c..J 
Ki· l<x'J. 

must be negative. 

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 Ct.le. to 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. 

l. Move the hook aft 
2. Move the hook down 
3. Raise the center of gravity 
4. Add vertical tail area 
5. Remove vertical fin if any from ahead of the center of gravity 
6. Reduce dihedral 

The last six changes should help without leadin g to divergence. 

7. Add fin area ahead of and behind the center of g ravity simul-

8. 
9. 

taneously 
Put ne gative dihedral in the horizontal tail 
Move vertical tail down 

10 Add positive dihedral to any surfaces ahead of the center of 
gravity (move forward fin up) 
Add drag to both wing tips 1 (not recommended becaus~ 
Washout the wing tips J of performance penalty } 

11. 
12. 

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 thou g h 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 
contro l diver gence 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 runnin g. In fact, in a strong wind it may become 
impossible to run fast enough. 

The osci llation, on the other hand, requires a normal corrective 
pul l. The problem is to avoid over correction. If stability should be un­
attainable then it is desir able to help the "pilot" by increasing th.e length 
of the period. If it is lon g 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 keepin g 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. I 
leave the unicycle stage to those who must have the last drop :::>f 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 ~OR 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 

ilnd 

Must be negative 

This is similar to the previous requirement except that 

..c 
k~1 

a. n 
O.t/< 

lS replaced by C,t~ 
lS replaced by -Cl7r~ 
lS the rolling moment due to a rolling velocity. It is 

;: 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 J,,s c,,,,lr. f- fn,s (! .f,~ must be negative 

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

and 

-C' 
,e~~ 

4 -
is replaced by 

,,t X 2.. is replaced by 

An terms have appeared before. Since -C.f, and el'l,8 are both pos1t1ve 
as-'(.. and ..C were, the changes not depending on the hook location, i.e., 
7-12 on pagell8are still valid. The changes 1-6 on page HS are replaced by: 

J. Increase dihedral 
2. Reduce the vertical tail area \,./unless enough measures have) 
3. Add fin area ahead of the CG) l been taken to makeCL,f egative) 

For most cases -C.l~ e111,\. is much easier to make large than 
c"'tf t>.tlt so that the rules reduce to 

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

simultaneously. 
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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 \Yill 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. -

~y Short Lines 

As tht! 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 Cn.it 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. 

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 bet"ter 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 oscillat ions. 
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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 gl ider 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 
au to-rudder set-up. The reason for this procedure is obvious; you should 
correct all inherent faults of the glider so that the T ab 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 ri ght 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 a.bout 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 '":fune 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 i.1ad 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 to 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. 

C.G. 
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NORDIC DEVELOPMENT 

by M. D. Andrade Oakland, Calif. 

Enclosed are two sets of plans for Nordic gliders . I will t ry 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 : 

9----'0) 
The model was very successful for tow but it took me 2 years to 

write it off to experience-a 12 / ( airfoil and 40 y( tail area. This con­
fi guration 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 Y2 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. . 

w.11n~ 
The structural disadvantage of a long,/ leaning 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 ' 55, as per 
plan No. 1. As an experiment I chopped Y2 of nose off and stuck on 
some lead fo r 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. 

® 
r--
L 
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TOW HOOK & CONTROLLER 

by Bill Lane Los Angeles, Calif. 

Right now I am gettiqg ready to try out another towing gimmick 
(it works on paper). I believe the sketch will explain the idea satisfac­
torily. I al~o 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 : 

71/Pe NXt?I(' 

dP~~/ 47~.se -~/l-/b 
~ -rvJ,e 

____ __. ___ ~Pv//.s - vv+ . 
~a.J//y 

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

T he JATO y2 A 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 N ACA 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. PL.LIN Pag~ 64 

The A-2 has noth_ing 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. MV A 123 wing of 465 sq. in. and 1 18% 
stab of similar section. PLAN ?a.gt. /52 



127 

NORDIC CHARACTERISTICS 

by G. J. Lefever England 

We have now completed the first two 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 An glian 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 / Zs. 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 I 
find that the AITAIR is ideal for rou gh' 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 fa irly tight and positive (no wandering about). 

General Characteristics of Rough Weather Type 

1. Fairly generous dihedral (preferably poly or tip.) 
2. Not too long a moment arm (easier to maintain in a tight turn) 
3. Reasonable size tailplane (25 ')( ) 
4. Not too thin a wing section (S. I. 53009 good) 
5. Not too small a fin. 

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 ~ inch. in front of the C.G. which is best between 55% and 65 7( . 
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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 import ant 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 t he 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 concent rated around the 
wing and a far better st all recovery is obtained. Ideall ywhen the model 
stalls the model should only rock about the wing and not dive up and 
down doing 20 t o 30 ft . stalls. A good illustration is the average Wake­
field which by necessity has its mass distributed well away from the 
wmg 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. 

1. Follow the basic trends of glider designs. 
2. Keep a reasonable amount of side area, especially near the nose. 
3. Use as small a fin as possible. 
4. 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 Y2 oz. finished weight (wings 5 oz. max .) 
and add ballast at the C.G. 

7. Use a fairly large d ihedral angle on wings-about 12Y2 degrees 
which represent about 7 inches at tips on average A-2 wing. 

8. Fit towhook at 407r-45 o/r, 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 Pn~~ 148 
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NORDIC COMMENTS 

JOE BILGRI -----------------San ] ose, Calif. 

I guess it is 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 do'es not seem to be able to read any 
flight time that does not have U. S. 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 d'own 
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 lOOo/r 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 Wakef ields. I usually build a new one 
every year whether I neecl 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. pl ANS PC\y~ 1

9
'+: 
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TOWING TECHNIQUES --R. C. AMOR - England 

Thanks very much for your letter. I was very interested to read 
you r remarks on flying in ti ght ci rcles and also on towing techniques. 

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 , alterin g 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 towin g, 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 b lanketing as much as possible. I do not like 
the idea of a forward fin , from watchin g 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 smal'l as possible 
to cut down drag. I have found that to get good towing C.G. should 
not be more than o/3 rds. back from the L.E., and tow hook not more 
than Y2 in. in front of C.G. T his gives a faster climb of course, esp~cially 
in a wind, but a much straighter tow. I believe that to get the hook up 
under the wing as near as possible, i.e ., very little dep t h to fuselage 
also helps the tow. Of course, the worst offender is warps! If a model 
is wa rped in anyway I think you might just as wel.I give up trying! 

One or two tips I picked up in Florence: U ndercambered stabilizer 
gives flatter . glide and smoothens tow. This seems to work in practice, 
although I 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</r thick 
with very good results. I think the section should also be hi hl under-

cambered for best results. _£/a.s-1-i~ c/os e fo 
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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 th"e 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 I am enclosing a plan of this 
model. Nothing very unusual about it, except the goalpost mounted 
w ings. 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. 

J)
l ff. A 

- ~ IZ 5JVf, 11/llZE 

p~~~1 TtcJN5 y j TOJVflOt;k 
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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 . Ori ginal 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. 

~ 
Noe.11RJ. 

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 desi gn : 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 rore 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 / 1 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 R idder. 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 w ing 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 t ime, however, the 
plans were changed to have only the tip fins demountable, and later 
even this was abandoned. However, the final 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 l;milt 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 stabjlity 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. h igh 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
Ys sheet outline with Ya sq. internal bracers in an X-pattern is fine 
for A/ 2. 
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730 - 28 31'+. 

SECTION A-A SECTION 8 -B 
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PLACED .. 1st 
TIME ,. 180+ 180+180+ 180+ 180 = 900 sac 



138 

220 

2000 
78%" 

~ 
SCALE-, O 

L/11£ COVERED 
118

11 

BALSA COVERED 

B 

WING SECTION 
2x3 

'--
A 74 

5s/1€" SECTION 8 -8 SECTION A-A 

I 
3 %€" 

5 10 

2.4 13/32" - 620 

~ 

2 ~ 
28 85 dm.2 4,85dn5. ~ 
't'17sr;_irz.. 752.s-q_m 

WE/Gi./T-410g ' I '8 J 
TAIL -SECTION J,;~ 

~= ---~~~- =---=-~56 
_,,__ __ -- - 114 - LrW' - J 

• I 

WOPLD CHAMP!ONS!-1/P 1957 
C ZffHOSLOVAKIA 

DES!GNET BV 
JUR/J SOKOLOV 

RUSSIA 

PLACED · 2'"t. 
TIME = 180 + 180 + fBO + 149 -.165 = 854 se.c . 

15 20 25 30 35 40 



220 

65j 
170-61;6 

630 

598ci.Ja2 

93 sq_ /Ji 

SPRUCE 2" 5 TAIL Sf.CT/ON 

~.<\mi_ ~- ./ 

1210 so· 

,,,,,,_, 

WORLD 0-IAMPIONSHIP 1957 - CZ£Cl-IOSLOllAk/A 
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K. SIMONOV 
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PLACED : 4th 

TINE: 180+ 180+ 180+ 115+180 = 835 sec. 
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WORLD CHAMPIONSHIP 1957-CZffHOSLOVAKIA 

SCALE : O 5 

PLA CED: 12th 
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~CANADA7?~ 
DES!GNET BY 

HIKE THOHAS 
CANADA 

155-..101+180 +180 +164- =' 780 sec 
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WORLD CHAMPIONSHIP - 1957 
CZ£010SLOVAKIA , 

PLAC£D ,26"' 

•NIKE~ 
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GU/DIC/ GUY 
FRANCE 

Tlf1£:c f80 • 160 • '+8 •f2'1•180 •689 S<X 

144A 
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""' ' 
...... &, 
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WORLD CHAMPIONSHIP 195? 
CZECHOSLOVAKIA 

PLACED 1BtA 

.. RAJKA• 
D£SIGN£ T BY I 

VLAD/SLAV SPULAK 
CZ£CHOSLOVAKIA 

TIM£ 175•88 • 148•136•180 - 727 sec 

!44 B 

-~ 

8.4 E>'.LSA 
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(~'\ 
. ~ 
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_ ?0 _ 6.2BSA 

_ 100_ - , · 

438"3~ 

81s~ "' 
525 S~ UL 
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0,276 02 sq•n. 

SHEET 1.5 3.4 HAROW SH£ET 1 s~~ 
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TAIL SEC-ION 1 · 6 HAQ~SA 1,0 2,~ . 10 BSA 

ESA 1l ~ POLISH NATS WINNER 

TY;ICAL FUSELAGE ~SEC A A 1955 
SECTION sorr ' . PLYWOOD > WN -116 4. 

Q BALSA (TIMES 125 180 117 167, 163 ·752SQ£.. 
I ' , 

BY 'vJLADY SLA'vJ NI ESTOJ 

SIUT POLAND 
HARDWOOD 4~~ ~ 
2,5.25 ( 'l.0 01. 
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THE MOST SUCCESFULL 
CZECH A/2 GLIDER 

TIME AVERAGE 
21

45" 

~Y.."J., I :_) 

mc~l SEGEf 

c 
~ 

i 

I 

~ 
D 

r -28~ " 

I_ 

1115 (43%') 

723 T 723 

1880 y (74 ") 

WINNING A/2 IN THE > MMS 1956< CONTEST 
( INTERNATS. MODEL MEETING) IN BUDAPEST IN 
HUNGARY. TIMES = 162, 154, 176, 180, 171" 849 sec. 
WORLD Cl-IAMP. 1956-PLACED 5u. WITH 814 sec. 

WING AREA - 28,21 ~ 
STAB AREA - 5,54 -•­
TOTAL AREA - 33 ?5 ru,f 
WE I G HT - 415 g (14,6 oz) 

(THE RAINBOW) 

>DUMA< 
BY VLAD. SPULA K 
CZECHOSLOVAKIA 

~ 
~ 
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V.JINNilNG A/1 GLIDER IN 

XX\. POLISH NATIONAL -1956 
TIMES: 82+102-t-120 ..-126 ... 180 = 590 sec. 

I - 0 BY JAROSLAW JANOWSK (L! D~) 

POLAND 

TRIMMING: RIGHT 

I -212 r-- ~ ....... ... - --.._, 

--
, __ 

f--- -
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"" f--f--... 
14 06 d.ia2 ~ 3.'-t7rod~ f--f-- a ...... 
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, __ 
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1094 

~~ ( 43,1 Vt.) 
~ 

~ 

20 

/ 5 

[7 

~ 
(3,35\aj 
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""- , 

3/5,,.; I ,,,J/a •PELIKAN 
I BEST TIM[ 2/2 A/1 GLIDER FOR BEGINNER 8min, '-t7sec I 

·~ BY RADOS LAV C:(ZEK 
PLY-1..- A-~ CZECHOSLOVAKIA 130 

c 

~ WEIGHT-2169 (5,12.tn.) TIME AVERAGE - 95-'-100 se.c (som LINE) 
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~ 
,,PA DES (TI G R ,\.110\'Y·• \\' \.liE F IELD 

Model by/ posrav en;ednou pro a /eta/a se za teplory 0° ai -5° C Se 
80g svazek a dvakrac prnSOg sva- svazkem z gumy P rre/11 o priHe:;u 96 mm'! 
zek Provedem se ad sebe llSI ;en puhybovaly se uykony na 500 uracek o/..o/o 4 
ddkou pfedw t asct dvoudllneho mmut M odel vyml a v ehm malou J../.:savosti a 
trupu Pfedm dtl ,.,.,a kost ru z bal- poma/ym klouzavym letem 
sovych M r 3 x 3mm a porah z 1,5 Eduard CHLUBN Y, KA Brno 
mm balsy Zadm dil;e ~ balsovych 

FIFTV-50 
G. TE N HAGEN DEN HAAG 

Spanwydta 
lizngl:.<2 
opparvlak 
gizw icht 
vlaugalbalosbng 

1944 mm 

570 " 
3Z,6dm2 

39s gram 
12,l9q/dmz. 

\62. A 
liSt 3 x 3mm a d1agondl 2x Jmm ,---------------------------. 

Svazek ;e uchycen na duralove 

I 
trubce, k tera se zasouva do uchy­
cem z p fek li iky a balsy zezadu 
do trupu , takie v 11f!1S1 obrys trupu 

neni v1lbec poruSen . K h l /o je di!lent, zasou·,.:d 
se balsovjmi jazyky do trupu. 

P rofi/ kfidla (vlasrni) je 9 ,7 °~ rlusry 
v 25 % hloubky. Zakfiven i stfedniho vldlma 
Cini 8 % v 50 % hloubky. Polomir mibCZne 
hrany r = 2 ~o - Aikoli polomCr ndbiint 
hrany je znaCni vicSi nei doporuCovaud 
hodnoca (podle Schmicze r = 0,4 ° u), je 
p rofil bezpetne nadkriticky obrt!kdn. Profil 
vyfkovky je podobny profilu NACA 20 A-08. 

M odel je poca.iw hedvdbnjm papirem a 
cfik rdt lakovdn huscfon cellonovjim /ak em. 

Vrtule s loi iskem 
Pfedni idst crupu 
Zadn i i dsc crupu 
K ridlo 
Vy!kovka 
Smirovka 

VAHY 

Svazel< (nemazany) 
Larez 

---- ----
Celkem 

48 g 
54 g 
JO g 
39 g 

5,5 g 
:J,5 g 

48 g 
24 g 

232 g 

Se svazlum z 48 niti ( 64 mm 1
) madarsl~e 

g umy dosahuje model na 450 otdCek 40 ai 
50 m vjSk_v za 50 vcefin a prumiirneho 
vj·konu 2 min 4() v t. 

Nfodel :;virizil ve svi l~aregn rii v sowai 
,,Bnibul,ti gwnu" t)ikv11em 791 v rdm. l\"..1 
CMS 1956. )e soudruh T1 chj se st1.-jnjm 
typem u;; iril julw os;11_\i. 

Vii z1 m 1ich letvt'j1t.h dnech KA Brno 
v lednu 195 7 obsadil model v celkovim po­
fadi 1. a 2. miser. Bylv poutao :ivuzku BDg 

f 5,!)!Jdm' 

Mf1J'TKO: 

~FIL KRIOLA 
s·~ 

0
0 PROFIL VYSkOVK Y 
c==:==-=... 

90 

WAKEFIELD 'i09r 

CH -O?G tJATEL 

t ONflRUKCE [DUAllO CllLU8NY 
HRNO 

L ET EC KY MODEL Al< 
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FL YING WINGS by Bruce Forster Haverstown, Pa. 

The 1955-56 Yearbook is very good, I thoroughly enjoy it. A rticles 
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 
Y2 A 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 hoqby . 

I am interested in flyin g wings or tailess models. Because less is 
known about 'win gs' 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 se2tion 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. 

;:'_-.,,,._ _ ,C0/2C:(:' ON' .:oM­

VciV//O! VA,t. i5 :>H/.M,L 

)t/e,47/-IE/2CO<A::S INFO HlnH 11/11\/D 
/ 

163A 
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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 c.oupling 
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. I 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 
c.onventional 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 i.o.r, 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. Glid,ers 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 
w ing 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 % oz., but this 
was not enough for my prm 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 ond 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 Ya 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 ! 



" 'I. 

~ 
~ lij 
• c:i 
~~ 

i::: 
~I, 
~ '\ 
;:,' 
<i: '" 
~~ 

c: 

I" 
"\ 

~ 
'< 

" " ~ 
" ~ 
\~ 

31 
2 

t 
.si_ 

--

l 
3 

t· 

T 

5#ARP Lv. Eo~ g 

/-/,: Pt '4; JJ/. 111P0!2r,;,,, 

I ""'-'lfiJ . \ 
~ " 

\ -! --1 

l ~--~J-+- 3 ~ 
-r1d: · I 

11.L . C"HUC"k'.!I 6y 

Z>;,,.,/i/,,T50N & lJEeE<K LVM 

/f/J;w ;;{o,<;L.4NZJ 

4,,EFFIC! ENT 1-1.~ (,41t)E<? 

Jf// r-µ c;oo.D C'01vrE1r JZ.=·co.eo 

#.Z , lt/47.5 /J~ )1eOV1,VCI Ai.. 11.; 

CLr_;13 1U' AN.J) H"'"'Y or;;&u 

o· 

if/,,, 
I 

I AP.P.{./ T"{/u ar 1/J l o.F J E,,,..;Lt..-=R ro.sv~rAcE.s 

Jfg '-:L ___ 
,-~] 

,2, 

,1<f1.vr, -, ·f~- .-
.!x· ;,.',.;18 .Lr I I/ \ 
., I I 

, :J_ . L ?1;­
Jz 

TAtL h,.,.; L t .lfH / 

I 
_q 

. TL!N6ER. /./. .<.. GLIL>ER 

),,1 JlJ. A/o&y: CAAl()(?R!*C'A• 

.!JESl6NC.U F OR rlt.L.[ IYll/;..t . .FLy 1.v9 

i)E Nv1...::/C. CoL.o. h'ENC.£ .LT. wr. B. fl/ 

l/tvD El2C~/'f8ER ZJu/ /.Jt.Su PER­

/-ORffCJ.J k/t:?.lL A / ..(.OW '41.T/FU'°€ . 

,,L/J..S u LJuui) INiJO(.)/C.:, >t//Trl "71 

C£1UA/'7. -

i '~ 
S7-e41~H1-u?lS. 10 T#£ Klf1#r 

,L,€.JV/l;C/T If.NTH ,{_~-,er Twc..v 9L1;JE 

l__ \_/ V4vl:E /'IA,< ALnrv~1.:..-

/"C/5t:--"t.4Y£ : ..!,..!x18 .8A.s.J C -"'1 N bCC,,cJJ1.t..)' L.·2{1 

c; n1~ . T':~~9 1dJ 3 

o• 

1~i1111, r 
5 

_f 

f \ I ·• 

~ ;1 I 

~ /-l 

JVAJ~~r 
3 .. C 
J____ lie 

- I 

GL / ,Of 

PEST. Ill CL/DER 
hf /I. tJ '£)01.1..1/EL.l, £N6L41Vl> 

600.0 Co.ure-sr ;'-/Ol}E,t.,, )(/T:?y•z 

,t//N6 · ,f/(3Xl8 _,<{.i), Qr,()e 

T.<11.l: ;i, Lr. Qr: G.e, 

TCISE.lAGE: 4;(
1
1 x I S P / A/E 

CG 60/_, '·-j.s,. 5TfF,&fNliR 

'- ~ _ -~,-· .Jo,--+/NiJOOR. OvrDOOf:?- - 8 -/ Zo:z. 

~ r-\ ~ 1 ,8 - 1 1;1...! - ;:-:. -.:::_ :~ ~n 111 -- = I A - 4 - ~ 
~ ~ ~ I' Ii, -· ,.\ n ~ +1- ,1 ' 5TAi3 ·/ix2-iy/( 6~ 
~ ~ ~ 'i . Av ·/f '" 5AA/0£iJ TllT""~ ,z!j 
1, Ii) ~ 1 '' 4 i ~ ~ . 1iw !! FC1S£L.A6E . . 

~ ~ '-' 4 ! 
1 

11 /Kjx20.f l-IAR.D q 1 

.... '\ ~ 8 . I I I i;J. "' I. I 

lt~J_i 1 
I: i,'1, 

~ ~ ~ 4! 

~ ~ ~ 8 

I~-·.- . 
.! ...>< Plj 

/b /, /. I I ,n/l/if(j ·,~ x4x 16,;j. 

• GL!Dc7TE / 6 • 

INDO<:J if?. 2{ Of//L)OOR /l.i.. 

.&;t ,,(,££ /-hNES 

ToRR,cuvcE, C,4.(.1,,:: 

cvo;: V,;'D ;;:'/cOH / <,/" 

// /f,.qvE BEEM L3 f/l.lT /A/ 

VARIOl/S SIZES. /)Lt__ 

t.J.$E.D ..5art.£ T/2//"f~//U6 

HETHO D.5 AND /-(4/J .5-'11"1£ 

0 ~ :~ t 11 I ~ ~ ~ .-, ~, ~I '---', 
~ -0: ~ . I~' I i 

_ ......................... ..;E~A~s~y~7'~£:y/..V~ #481/5 

l 4 o·l_ 4_ 9.i_ ---100 
/ NiJOQR : 7'L47 .Borro~ 

Ov rDOOR · {/,vtJ&IZ C~n/Jte/C.b_j} ::fz 

1, <1: ~ 4 ,, I 

~ ~ ~ I \ I ,.11 
~ ~ ~~ 11111 
~ ~ ~ C6. /N.iJ<-'Oi? 60/, OvrDoorc_ 537" 

o• 



168 

5rAB · ,,Yect. Qr '7,;:. t z 
if "'(}vr .Doo,,e Ji· /NDoo,e 

.EC/.iXl:JER Ji.. Lr. Q,- <i.e. 

/NlJOO-f? 6r OvTDOOR 
11.L. GLIDER Ay 

JACK l.3L()CK 
Los /1N<i£L..E5 CA.Li/': 

/V.s£LA,;E /f ;<,j ;20 

h'<l 9r G'.e 
/N.DOOR 

!3.es,- 0.F.FIC/A<,, 7/H£ /,,,/2s(8~.y 

..<?,.-!/?SS #475. /IY.OA::¥.:' ~JE..V ln.09.r ( 18'::] 

3"" - (/i'/ruootZ t1vl!R 11,. ( 9•:) 

;if /9S6 #srE/i'A/CJP£AI (?vu.1.z~{.9 •• 

T#ROW PA7T.E/2/V' -R/6!\IT 

0,(,1..[)E P,q7rE.eN- "'-c.FT 0RaE (7.sn: 
IMPl?RT/.YYT · K'E,,-P TAIL Sl/R 

iOH1,v. N'T 

9j---o-.,~ j 1 4

·-o·+--I 
4 

c:;;; rf, _ ®1' _ 
2_5..q,..yDPAp,.~:-,,·2' 

'Ti ., 

INDOOR~ OvTDoo'R 

Hi.. GL.l.DER ,hy 

Cv,er15 STEVENS 

CH/NA ZJRy .L.4K£. CA,;.;/'. 

OL.lJER 5h'IPS h/OL.D ( -14AI, If p 
/N.DOO.f! 1!£CORi> 1-./1,¥, (':>~57£</EA.O 
Cl>rDoo,e REco/2D /!/,,,,Z,(),(Sffvrz.) 

5h'ARP 1!1-Po1A/T )./T. INDOO,l? ]p,t., (;l;,rDoO/i! /,() - /.!". 

) 

FINI.SH; S1"9 co,:irs or SAN.l>/N<f, 

~ I St:,QLER, llAND EV8(3ED <;l:.. 

........... ( . h· L·A· T-_,_POL/ SHE..D 

.Fu5£LAGE ..!.-<.!. x-ZI L>"B,,,, l.zj~ ;•' 1~4 
~-~1 

OC/TLJOr/~ /~l:)<)o,e 

PRESENTED By 

C'.STEVE/Y'.5 

)1/0fCkS W£.i,_J... 

3.C 4Z H '-0 7.1 1.7 7. 9 8- 0 APPROX'. CooRlJINA TES OF t/PPER SVRFACG' 
5(. 10'/. zof. 30(. C#ORZ> '/. 

CURT STEVENS China Lake, Calif. 

H .L . Glider Launch ing Technique For a good launch you need 
three things 

I . The righ t mental attitude ; make yourself think that you can 
throw HARDER and even HARDER. This 1s always good for another 
25 to 50 feet. More records are set by this than all other things put 
together. This always makes the difference betwetn 1st and 2nd place . 

2. A good glider As far as I know there are only about three 
~ood ones around, Foster"s, Dagand's and mine. Workmans hip makes 
the big diff e rence. 

3. ?ood physical shape . Do push-ups until you can do 50. Then 
start sw1mm1ng, at least 5 miles a week to lengthen your arm muscles 
At the same time keep doing the push. ups but only 25 at a time, and 
do these 25 as fast as you can. A bou t three months before the meet 
Stdrl throw_ing tennis balls for an hour or so a day. It is with the a id 
of the t e_nnis balls that you _ r~ally de:elop a launching technique This 
sounds like .a lot of work: 1t 1s. But 1f you w'ant to do over 1mios in­
doors, you JUSt about have to do all of thi ~ 

I ~annot tell you much about _the airfoil used on my g lider . You 
will Just have to take my word for Lt that 11 is good.- It is a Jab tested 
product Tes ts seer:" to 1nd1_cat e that this ~ype of airfoil is very good 
fo~ h"t free fli~h~ JObs, having almost no lift at hi gh speeds, but have 
gli~e cha racter1st1cs as good as an~ o~her airfoils. The theoretical high 

~o~~lb:h~~~~e:.e at 30.06' r on all airfoils of this type, but the thickness 
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JETEX POWER MODELS by Dan c. Hodges Tulsa, Okles. 
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 N ats 
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 N ats, and I can honestly say that I have never had any trouble 
in get ting 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 Jet ex. A ship of this design built by Tom Mc­
Donald of Tulsa won 1st 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 N ats 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 I 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 
en oine than the usual 049 The 1 cc diesel really fills the bill for scale b . 

in my opinion. It turns the big prop and can be regulated better than 
the glow engine . At the '56 N ats 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 ,11; 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 nere 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. T hese 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 t he 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 m inimum 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 
an_d _then rorked consistently. rooking back this isn't at least a little sur­
pnsmg. 

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 torqule 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-
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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 tile front 
prop only but this would be sufficient since only small an·gles 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 ha~e 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 man y 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 degr;ees 
more incidence than the win g. 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 Wakef ields 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-fourth 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. Howe\.~r 
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. Invariably 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 foldin g 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 yet 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 
a.ri.d 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. 

Twin fins slung under the wing at various distances from the 
fusel age 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 stabilizin g 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.0.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 square inch model. That particular 
modd climber well in a spiral ag.ainst torque but was touchy when we 
tried to circle it with torqu~. 

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. N6rman Hall Warren, an Aero­
dynamicist friend of mine dreamed up the high lift, stall and spin proof, 
win g configuration featured on this model. A successful flying model 
was built at that time, and , in partnership with Mr. Rex Young, 
patents were grant ed in 193 7 for a passenger carrying aircraft em­
ployin g the Warren-Young w ing. 

The outbreak of y.rar in 1939 prevented the construction of the 
prototype airplane. 

Since the war no backing has been forthcoming to fi nance the full 
scale example but several small jetex powered models w ere 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 win g as shown on the drawing, thus combining airscrew protection, 
minimum undercarria ge, and-I think-nice lines. 

From t he very beginning of test flying the airplane made it plain 
that it w as going to fl y and fly well , and after a little experimenting 
with p ropeller pitches and gear box ratios fine stat-le fli ghts soon be­
came re gular. 

When badly over elevated the resultin g stall is qu ite harmless, 
bein g merely an oscillation about a point on the rear wing, and no 
tendency to drop a win g and spin has ever been noticed. 

Wa rren has written many articles on his wing design and the 
followin g ext ract from the one published in "Flight" of August 10th, 
1950 is given in order to give those ~ho have an enquiring nature 
some idea of the theory behind the layout. 

" The gradual stall coupled with maintenance of control will allow 
the Warren-You n g 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 fl y in g technique, when the forward speed will be exceptionally 
low and the aircraft will descend in an almost vertical path. 

The relatively hi gh value of C.L. max. derives from the delayed 
stall , which depends upon the properties of swept win gs. A swept-back 
win g burbles prematurely in the re gion of the tips, whilst a swept­
forward win g has a more delayed stall, which eventually be gins near 
the root . The cause of these effects is as follows. W ith 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 fo r the outer chord (except very near to the leading edge) 
and, therefore, there arises a spanwise pressure-gradient with pressure 
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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 i~ 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 surface~ 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 fr iend 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 t he Kinetic Energy of the model. Here is the 
equation: K.E. = wY,2 p S 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 ~J/h Peter Soule's idea on Density Factor we get Kineti 
Enery = W-s132 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 I am very interested in the whys 
and wherefores of aeroplane design and, not being a professional aero­
dynamicist I have all the fun looking for the answers. I am actually a 
Municipal Engineer by profession but I 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 I 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 I started designing models, 
my younger brother buildin g 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 t ail and underf in would show up as well 
as we might expect if an act ual 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 .jsec. (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 speeds 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 
pf 2° for power props and 4° for rubber would be about right, 'this 
corresponds to angle for L JD 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 + 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 J V + v / 2. The drag- of the blades, etc. 
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reduces this to a practical eff. A nomograph for the "T deal Efficiency" 
of power props ~as 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 35 % 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. 

Sin of Increase in Tailplane Angle = · e u 2 
Sm Ao<. ~ Cl·­

t :7 r< 
3 // u..z 

Qr in more practical form: Angle in Degrees = <o -<- rz 

2 _ 2 w/nq loadin9 
Now we know that u - p-X J/./'f co.EJlru~lenl" 

So increase in Tailplane Angle = 3 w/119 /oad/nq ,/!. 
/Op X Ii-ft eve /'l';c1(?11f X "P2 

use same units throughout ~here ! 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 analysin g 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 10 )/c 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 Yi rib in the center. Cover top and bottom with 
jap tissue. 
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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 0.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 rules 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. 

"CASTAWAY" 

DESCRIPTION OF MODELS 
By JOHN O'DONNELL 

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 </t 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 
50 </f turns onward. Ultimate performance depends on quality 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 95 % C.G. with about 2 Y2 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 \n 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 b}' 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 6(;-0j)JETIC )v/JJE (iEOJ)GTIC UNION J~cK. 

/N~llrFICIENTI..'/ R!~ID SL/6/IE5T !(NOCK 8(!8Jl<5 CAN 8£ Al>Nf) TO STAiJ,/-
L!ZE .Srllli..L .$/ZG .S~tes 
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THE PROXY FLIER SILVIO 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 a.t 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 w inning should also 
be given the best conditions. In England in ·' 56 when I tied for firt;t 
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 mor'e 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 
t he need for the utmost attention to detail. 

As soon as I received Connover's Ship I read h is instructions re­
latin g 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 m y engine times for the five rounds varied only between 
14.5 and 14. 9. One t hing 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 t he timer behaved perfectly yet it was far from right 
whe n 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 constrictin g type the best. With a valve cutout I have ex­
perienced 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 I 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 abcfut dethermalizing. 1t 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 t ype 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 I have my trusted friend Arthur Collinson with me. This 
is substantially true, but I 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 goqd stead 
when the crucial moment arrives. 

If you are therefore ever confronted with the task of repres~nting 
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 g·ood 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 deve.Joped 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, ~ 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 ffown 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 arid 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) wit 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 boxes 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. Adjust.able 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 abotit 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 
is put in. 

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 f ea tu res 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 usu.ally 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, howe,;er, 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. 
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DESIGNING U-CONTROL MODELS 

by Bill Netzeband ------------- Kirkwood, Mo. 

As far as your question of "Can a control-line model be desi gned" 
goes, I think it can. With reservations, of course . Usin g 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 fl y dS predicted. There are 
naturall y problems such as gettin g the CG bu ilt into the predicted spot 
which require experience and rule of thumb techniques, but I am con­
fident enough in the information we h ave available. Further back-up 
was provided when I checked out existin g ships mathematically and 
had results hit very close to observed performance. Biggest detriment 
to preliminary desi gn 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. Dra g is another unpredictable parameter, but doesn't 
give too much trouble , since most ships (stunt) seem to be about the 
same. Therefore, combinin g mathematics and experience we can con­
fidently draw up an airplane, predict performance, and build it to 
specs. It will then proceed t o perform as predicted w ith probable minor 
chan ges of balance . 

The flyin g win g is another mat t er and I hasten to add · that I don't 
u nderstand all I know about them. The constant chord wing-on-a-string 
ama zes me that it performs at all, althou gh they fall into line b y leav­
ing somethin g to be desired when stalled. If kept light and fast and 
n ever stalled out they are fair althou gh I cannot cause one to turn the 
way I'd like, that is , if I want a sl ight change of elevation it might or 
it mi ght not. We've also had them d ive into t he deck from 20 feet for 
no real good reason except huntin g. 

The Half Fast shape or semi-delta makes a bit more sense in that 
16 / ( tips are used with a 12 ; ; root, taper being linear from root to 
t ip. Sweep back of quarte r chord is 15 . 7 5 degrees and I determined 
the M.A.C . by geometry and fud ge facto rs. Luckily balance came out 
ri ght 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 slug gish. 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 Wei gh t necessary to get nose heavy . I have 2 of 
them now that fl y 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 thin g I've noticed about size. The / 2 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. B y sweeping Center of 
pressure we get the conventional layout of tip as stab. The thick tip 
acts as washout and gives a stable stall. I don 't think you want a de­
tailed analysis of wings so will fire this off 'now. 
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MODEL BUI LDING IN OUR FAMILY 

by Bob Hawkins Morton, Ill. 

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, 
a ge 8. 

The hobby of model building goes back a long ways in Qur 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 the ir 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 co~plete set of Model Airplane News sinc•e 1929 ! 
A ir Trails magazines of the late 1930's and early 1940's also contain 
many articles and full size p/ans for use by beginning model~rs. 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-spa ttered, but 
each plane got a little better. Choice of plans is very important at this 
time . Actually, sometimes I 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 cardboard 
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 \V oody Blanchard. I 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 tail 
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 n eeded 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 m odel supplies in the last few years . Whatever it was , 
it was worth it . My boys and I enjoy each others company in our w ork­
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 Ahgeles, Calif. 

Your thou ghts on a series of kits for beginners. was interesting. 
However, I believe tha t .you are in that same rut that most of us tend 
to get into. It wa my own recent rea lization 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 
you 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? I 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 mv son does. 

In short, I believe that if you were to go into such things as R.O.G. 
kits you would be Jetting 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 glide r 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 t he same sort of glider for the same price and 
still make a profit. If you have never seen his manufacturing set-up for 
the g liders 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 g lider is the correct approach. (Of 
course I can be wrong, I went broke in the model business twice.) 

I am still of the opinion that the A -. is the real answer to getting 
these you ngsters started in the model business. Since the AMA has 
decid ed to include it in the list of categor ies, now it should just be a 
matter of time until A-1 and A -2 are recognized g lider 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 
in terestin g te lli ng someone else how to go br9ke in three easy lessons! 
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COMPETITION HINTS FOR JUNIORS 

by Dick Mathis Dallas, Tex. 

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

I 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 
contests. 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 fli ght 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. I 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 iater. 
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 J as co Nordic kit, built strictly according to the plans, with no altera­
tions. 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. I 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 practic~. 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 brin g 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 tossin g 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 
First in Indoor Hand Launch 
Second in Limited Towline 

Third in Indoor Stock 
Second in Class A F.F. 

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 \. Haismari 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 he­
ca use 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 
20 'j, 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 c·overed, with 8 inch sa~-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, I 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 impoi;-tant as dogged 
persistence and guts, which att ributes 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/ 16j in. 
sq. rubber (at the model end of the line) which, when stretched to be­
tween one and a half to twice its lengt h, 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 ballyhoo. I was in on such a deal in England with Ron Warring 
and Hugh O'Donnell, two effective modellers in their own right, as 
yc u 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 M iss Glow Plug, 1957-no contest, and no air­
fi eld 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 m ake 
their livings out of 7 S j~ 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 g,ood 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 fo r 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 wron g notion is that sheet covering is easier to apply 
and more rugged. I disa gree with both of these premises. Make a mis­
take with tissue and you can pull it off the framework, and un~ess 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'll 
doubt that one too. It splits easily. It is also heavier and harder to 
finish attractively. And it's more expensive t o 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 on the 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 is moved back or the stab warped up slightly. 
One of the 'biggest hurdles was getting the knack of releasing the model 
smoothly at it's 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 models, 

and I hope I hav~ 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 few 
ideas, but would first be interested in knowing whether you agree with 
my reasoning so far. If you do I would be glad 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 years 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 y2 A free flight. One or two suitable y2 A'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 
h im 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. 

O ri the models I tried, you will see that there are no concessions 
whatsoever to appearance. T hey are plain ugly-except in the builder's 
eyes when he finally has them flyin g. 

The ~ 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 certain 
features found useful on catapault-launch gliders, such as plenty of side 
area, a slightly larger fin than u·sual, 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 
~eeded than you'd expect to get the model whooshing upward, except 
m flat calm. It has always surprised me that Nordic enthusiasts don't 
use this launchin·g method for early trimming, for you can operate 
without a helper, and the cast-off is as smooth as on a good tow launch. 

·--------··------------.... 
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SPORTS vs MODEL FL YING 

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 dev~lops into an 
avid modeler had a g reat 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 I! 

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 I 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 so!Ile 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 "York. 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 born into a 
family whose members pursue various model making hobbies. This 
type does well at aeromodelling and bec-omes a valuable recruit. They 
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 m1mmum of guidance 
as they are quick to teach themselves. Quiet, studious type might 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 hobby 
needs. (None of this appli~s 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 themselves or the 
plan. Clever ones readily understand pre-cementing and splicing. They 
soon remember to protect the plan with grease or transparent paper. 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. 
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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 b; 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 youngsters 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 they appraise all t his 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 . Aeromo~ellers are popular with their teachers as they can 
put their knowledge to _!)ractical use rather than treat it as raw theory. 

Just as discipline is required of Boy Scouts so it is with us . Juniors 
must be reasonably obedient. With the youngsters this is a problem. 
It is a good plan to have ma gazines 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 they are inured to it. Stop them if t hey tap and 
fidget as it is as bac\. for your nerves as well as theirs . Show an ex­
ample yourself by refraining from jingling keys 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 key phrases in your 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 thin gs to simplest model. Some lose heart 
because they tackle more than they can cope with. It is thus desirable 
fo r them to follow a progressive elementary course. Even if they never 
continue the hobby in la ter life, the self restraint and skill required is 
never wasted. 

One Junior I have helped stands out amon g 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 i~ 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) I 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 Y2 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 solid 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 sq. spars, flat bottom airfoils, uniform 
chord and square ti9s. 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 I have about training. I 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 I 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 lon g 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 fle w, 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
fo rtunately it never was completed-school and finances took care of 
that. 

Then the real t hing 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 thinkin g 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 type 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 th~m "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 m} 
lubed rubber motors with a rebuilt egg-beater scrounged from the home 
kitchen- launched my ship-it flew breathlessly perfect. Approximate}} 
60 seconds later the props were unwound with rubber sagging-the 
model started gliding in perfect 200 ft. circles in the nearly calm ai1 
and perfect sunshine. It seemed to never come down until it finall} 
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 m} 
modelling career as I graduated from high school and found myselJ 
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 wa~ 
laid away and I never saw it again. Busy college years followed, aviatiot 
went into background. Came War I-physical injury kept me out oi 
the service although the Navy offered me a commission as Lt. jg 
Went to work for Hall Scott Motors-building airplane engines 

BUTLER'S BLACK PIRATE .217A 
SE L t -R ISIN G M OD E L 

. ; - PL A N -
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Then to Detroit on the French LePere biplane, to McCook Field, Day­
ton, Ohio where I 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 vo~ation 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 aerodyna.mics 
have been grasped much better than thru having stru ggled with them 
in building and flying models. 

During 30 years workin g in aircraft factor ies it is my observation 
that the active modellers have gone to the key positions much more 
frequently than those without such experience. The trainin g: acquired 
in making a radio control model fly satisfactorily certainly fits in when 
it comes to absorbing trainin g 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 any such 
course when you went to school." My answer is thru model aircraft. 

Model building led to a career of continuous activ ity 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." 

------~---

~ecard F11c;hr 

~ 
AflerR1~1n9 from WoTer 

FROM MY EXPERIENCE 

BUTLE:R'S HYDRO. 
.Scole 3·~r 
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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 neede.d. 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 teac,h 
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 
m 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. 



INDIV!DUAL RESULTS FOR THE WAKEFIELD CUP 

I. Petersson , L. 
2. Kothe, H . 

... Sweden . 

(P ) A . Hakansson U.S.A . 
3. O'Donnel l, John ... Gt. Bnuin 
3. Knudser, Er ik ... Denmark 
5. Smtrnov, E. ... • .. Russia ... 
6 O'Donnell, H . .. Gt. Brita in 
7. Ahman , R. . . .. Sweden . 
8 lvann1kov, I. . . Russta 
9 . Kolpakov . V. . Ru sst a 

10. Hyvarinen . R . Finland . 
II . Smoldcrs ,J. Holland ... 
12. Hug, R . Sweden . 
13 Kolb, J. .. . .. U .S.A . 
J<f . Scar d1cch10, V. .. , Inly 
15. Montp la1s1 r .C. 

(P) A . Blomgren . U.S .A . 
16 Cizek. R. .. .. Czech .... 
17. Lefever, G . J . Gt. Bn um 
18 . Al1nar1 , A. . July 
19. Giud ic.i, G .. 'f ra nce 
LO. Fea . G. .. July ... 
21. Hertsc.h, K. ... . .. Germa n y 
22 . Gudloteiu, R. . France ... 
23 Sorensen, N . . Denmuk 
24 . Altm;ann,J .. . .. Germany 
25. H;am;al;imen , E. . Finla nd ... 
26 . Dormann, H Germ;iiny 
27. Cassi, G. Italy .. 
20. Molb;ach, T . . Norway 
29 N1en~tedt, E. . .. Denmark 
JO . Hemola , J. . . .. Czech . 
Jl. Coughlin,G. . .. U.S .A . 
32. He1dm u ller, B. 

(P) G . Be hren$ ... Germany 
3l. Coues. F. 

' (P) C . Moberg . C:in;ii da ... 
H. Revell. H ... Gt . Bnu in 
JS Bausch, L .. Holland . 
36 M<ltveev. V. Russi• 
37. Wong.D 

{P) l . Andersson 
38 T;ikko, S 
39 . Lilka,l . 
10 Bluhm,P 
-41 Knoos. S 
42 Burger,C .. 
42. Bobkowsk i, A 
44. Nurm 1nen.S 
45 Heeseman~ . R. 
16. W1de l1.K.E. 
47 . Nonaka , Y 

N. Zealand 
Finland 
Czech 

. frin ce 
, Sweden. 

... Hollind .. 
Guuem;ila 
F1nl;i nd 
Ho lla nd . 
Denmark 

(P) N Holl<lnder Japan 
48. A1fare , A 

(P)C . Sunstedt . , Gu01temala 
'49 . Ma ckenz ie, 0 

(P) L. Ha nsson Canad;ii 
~O Pope lar. V C ze ch 
SI V1gg1ano. 0 . 

(P) C. Haag 
S2. Botker .B . 
SJ. Gordon , R. 

(P) M . Blom Qu 1s1 
S<f Nonaka, S 

Arcenune 
Australia 

( P) R. Johin~son Japan 
SS. Leong, A . 

( P ) H Schm1ter!ow N Zealand 
56 Groves, K 

fP) G . Johannon . C<inad<l 
S7 He1rct, J. . . Norw;ay 
58 M;a o ulay , A 

(P) B. Blomberg NC!w 2c;i l;i rid 

I . 2 . 3. 4' . 5 . Tota 
. 180 180 180 180 IS9 879 

. 180 180 180 180 154 87'1 
.. 180 180 180 151 180 871 
... 180 166 180 165 180 871 
. .. 180 163 167 160 180 850 

. 178 175 142 180 173 848 
. .. 135 154 180 180 180 829 
... 180 180 180 131 1-40 811 

180 143 126 180 180 809 
.. 166 180 172 132 ISB 808 
. .. 177 16S 155 160 147 80'4 
. .. 180 141 145 180 155 801 
. .. 180 180 110 163 155 788 

180 180 127 180 118 785 

... 139 180 180 180 103 ' 782 

. .. 180 171 176 103 136 766 

... 98 180 147 . 180 1'45 750 

... 156 180 111 130 146 723 

... 132 180 126 116 168 722 

... 180 180 180 180 720 

... 180 180 99 I 18 133 710 

... 132 177 100 125 171 705 

... 149 180 111 IJO 124 694 

... 180 142 180 161 25 688 

... 1SO 144 1'45 126 110 675 
159 147 107 128 128 669 

.. 151 178 89 87 IS9 664 

... 100 180 IH 131 98 643 
149 130 180 180 639 
146 69 124 180 109 628 
158 127 112 137 93 627 

... 150 129 180 100 613 

. .. 89 IS6 180 180 - 60S 
141 1<17 91 104 121 604 

... 110 133 IH 139 87 603 
'. 180 180 180 S40 

99 
.. 93 

l<S 

16S 
.. 132 

126 
.. 44 

. 122 
161 

180 120 82 37 Sl8 
153 141 130 - 517 
125 88 88 69 515 
102 IH 107 119 192 
144 114 SB 481 
103 120 118 47) 
180 167 - 473 
ISi 113 93 67 468 
107 60 39 136 '46'4 
7S 169 45 - 450 

... 137 94 121 23 S8 43] 

)] 117 121 150 

... 132 - 145 127 - 40-4 

... 158 - 89 140 387 

40 167 162 - - 369 
180 - IS9 - 339 

68 -
8• -

23 

319 

23S 

178 

146 
86 

(P ) rnd1C<1tcs pro:.1y fl o wn 

I . Sweden 
l.Russ1<1, 
3 G t. Brn~1n 
4 . U.S.A ... 
5 Italy . 
6. Den m ark 

TEAM RES UL TS FOR THE F.M .A . 

. 2S09 7 . Gcrm:tny 2067 13. Gunemal;i 894 
2470 · 8 . Frnland 2000 14 . Norway ... 729 
2469 9 . France .. 1919 15. New Ze;iland 724 

. 214'1 10. C1echoslovak1ot 1909 16 . hpotn ... 668 
... 2228 11 . Hol land ... 1880 17. Argent in e 369 

. 220'1 12. Canada 1328 18. Aunraloa )]9 

INDIVIDUAL RESULTS FOR THE SWEDISH CUP 

I . Brems 
2. Amor 
3. Thoman 
-t. Hansen 
S. Kalen ... 
6. Spulak 
7 . Jones ... 
8. Horyna 
9. Larsson 

10. H01 iek 
II . Stepanek 
12 . Roser 
13. P•pendorf 
11 . Nilsen 
15 . W heele r 

( P) Za unelli 
16 . Gussenho..,en 
17 . Lindner 
18. Templie r 
19 . Rodoczi 
20 Schnabel 
21. Simon .. 
22. Giusti ... 
23 . Watson 

(P) Zulbertt 
24. Norbert 
25 . Jedelshy 
26 . Terrill 
17. Ito K1n1ol 

(P) Varetto 
28. Joansson 
29. Maes . . 
30 . Esuelt .. 
31. Bucher 
32 . Auberon 
33 Mackenzie 
34 . Box3ll ... 
35 . Wilkin 
36 . Goetz ... 
37 . Guillote.au 
38 . Czrnczel 
39 . Posa . 
'10 . Bil11;n 

(P) Scudrcch10 
41 . Hotnsen 
42 . Nironi 
43 . Jacob ... 
14. Hov iikawa 

(P)Fea 
4S. Sui:de n 

( P) So;ive . 

:~ ~:~e;~tre i n 
'18 . Hermes 

(P)Semenzato 
49 Will is 
50. Bu1ter 
51 . Severs 
52 . Fonu 1ne 
SJ. Wastl 
S4 . Caprotra 
55 . Hascg;iw• 

(P) Buglion i 
56. Roberts 
57 Czepa .. 
58 . Petit. 
59. Karp 

(P) Lusso 
Hart ill 

(P) Cassi 
61 . Howlett 

(P) Ra nocch1a 
62 Exell . 
63. Yllan .. 
64 . Aubertin ... 
65 . Frederiksen . 
66 . Moulton 

(P) Co rr enti 

I. 2 . 3. 4. 
... Belg ium ... 1-45 180 180 180 

S. T ot;il 
168 853 
!IS 83S 
180 821 
119 819 
180 817 
tBO 814 
180 791 
IS2 789 
180 783 
89 777 

160 770 
163 770 
157 76S 
141 7S7 

.. Gt. Britain ... 180 180 180 180 

.. Sw1tzerl<lnd . .. 139 112 18C 180 
... Denma rk ... 180 180 160 180 
. .. Sweden .. .. 97 180 180 180 
... C1echoslovakla .. IS5 132 180 167 
.. C;in;ida ... .. 81 180 180 170 
.. Czechos lo..,ak ia .. 177 IJ8 142 180 
... Sweden . . . . . 86 180 180 157 
... Czechoslovakia ... 148 180 180 180 
. Czechoslo..,ak1a .. 142 180 125 163 

Hungary ... 180 67 180 180 
.. Germany ... 180 147 180 IOI 

... Denmark 76 180 180 180 

... N ew Zea l•nd 

... Holland ... 

... Germ;iny 

... France .. 

. H ungary 

... Sw1tterland 
. Hungar y 

... Inly 

... New Zealand 

:.: ~~~~~~y ... 
.. New Ze;aland 

... Ja pan . 
.. Sweden .. 
. . Belgium 

. . Holland .. 
.. Switzerland 

.. Monaco. 

... C<lnada ... 
. G t. Br itain 

... Belc 1um · 
.. France 
.. France .. 
. Germ;a ny 

lt;ily 

.. U.S .A .... 
Denmark 

... lt";ily 

... hriel 

... Japan 

. .. C;inada ... 

... Switzerland 

.. Germany 

... U.S .A .... 

... G t. Bnuin 

... Holl and ... 

... Holhn d . 

.. France 
.. Aust ria 

... Inly 

.. Japa n . 

... Gt. Br1u 1n 

. .. Aust ria .. 

... Belgium 

.. U.S.A. 

.. New Zealand 

. Austna . 
... Spain 
. .. Monaco. 
.. Denmark 

180 180 180 111 102 7S 3 
.. 102 180 IS6 137 177 7S2 
. 180 16S 180 114 107 746 

120 180 180 123 142 7-45 
180 180 146 102 122 730 

... IS2 180 14S IOS 146 728 

. . 180 JiS 100 180 166 711 
74 180 180 99 178 711 

... 14'1 138 69 180 180 711 

... 180 180 73 99 172 704 

.. 100 158 135 180 130 703 

... 180 64 180 180 97 701 

... 180 

... 180 

... 66 

. .. 130 

... 100 

. . 180 

... 109 

... 180 

... 93 

... 126 
IS9 

.. 180 

.. 180 

92 180 131 112 695 
167 61 180 105 69J 
180 180 119 1-44 689 
180 180 67 131 688 
180 '14 180 180 68'4 
158 BS 65 180 668 
83 180 154 139 66S 
84 180 76 145 66S 
60 180 180 150 66J 
83 180 16'1 106 659 
94 97 180 126 6S6 
36 104 161 168 6'19 
80 180 81 114 6)5 

.. 87 1)4 65 180 16S 631 
180 97 180 J3 135 625 

... 180 114 78 IOI 135 608 
. 104 165 104 78 l<f9 600 

... 180 

... 180 8S 
... 100 51 
... 104 107 

<t9 100 180 59'4 
180 118 1-41 590 
27 168 168 SH 

. .. 102 72 180 90 127 571 

... 130 100 180 S4 107 S71 

... 149 70 1'41 73 120 5S3 
127 60 109 180 75 5SI 

. 93 -41 162 105 ISO 551 
... 159 94 12S 86 SS 519 
.. 112 79 108 100 118 517 

172 1'13 48 ·H 110 Sl7 
. 105 54 12'4 123 105 Sii 

129 92 - 142 145 "SOB 
180 61 H 129 82 486 

89 108 
... <tO 43 

116 126 
S8 180 
84 6S 

SS 127 

64 98 
14'4 180 
59 140 
59 S3 
62 13S 

'18~ 

51 181 

93 4S2 
40 447 

441 
81 431 
57 '103 

... U.S.A. ... . .. - 392 
(P) ind icates proxy flown 

TEAM RESULTS FOR THE BELGIUM DAUMERIE TROPHY 

I . Czechoslov ak ia S. Bel1: 1u m 9 . Gt. Briu 1n 13 . Italy 
2 . Sweden 6. Dcnmuk 10. Franc e 14 . Japan 
3 . Switzer l;ind 7 . New Zutand 11. Canada 15 . Aust r ia 
'1 . Hung3ry 8 . Germany 12. Holland 16. U.S.A. 

WORLD POWER CHAMP IONSHIPS , 1956 
RESULTS 

I 2 3 4 S Toto / 
I. Draper, R. . .. G.B. . .. 3: 00 3 : 00 3 : 00 3 : 00 3 : 00 •20 : 20 
2. Posner , D . ... G .B. . .. 3 : 00 3 : 00 3 : 00 3 : 00 3 : 00 ' 19: 52 
3. Conover, l. H . 

(Lanfr01nchi) ... U .S.A .... 3 : 00 3 : 00 3 00 
1 . Fressl , E. . .. Jugo . . .. 3 : 00 3 : 00 3 . 00 
S. Bergamasch i, C . Ital y 3 : 00 2 : 55 ) : 00 
6 Thompson, J. .. lrelotnd .. 2 : 53 3 : 00 3 : 00 
7. Fiks, G . .. Ho lland 3 : 00 2 : 36 3 : 00 
8. Schenker, R. . .. Sw1U ... 3 . 00 3 : 00 2 : l2 
9 . Rud olph, Frau H . Germiny 3 00 3 · 00 2 : 34 

10. Morell i, A .. Ireland ... 2: 11 2: SI 2 : 58 
11. Auno, T . 

00 
S7 
00 
00 
00 
S6 
41 
00 

. 00 ' 19 15 

. 00 14 S7 

. 00 I< SS 
' 00 14 S3 

00 14 36 
00 11 28 
00 1'4 75 

' 00 " ()() 

(P. M<l nvdlc) .. hpan ... 2 : 21 3 · 00 2 · 26 3 : 00 3 · 00 IJ · 4'7 
12 . Gaster, M. . .. G .B ... 3 : 00 I : 18 3 00 3 00 3 00 13 : 18 
IJ . Huffman , W . F. 

(G.Coughhn) U .S.A ... 2:'432 : S<;2 :02 2 30 2 51 13.00 
1-4 . Masek , J . . .. Czech ... 3 · 00 3 : 00 3 · 00 I · H 2 : 22 12 · S6 
IS . Eisen, J .. 

(F. McNulty ) .. C;iinada .. 3 : 00 3 : 00 2 . 46 2 16 I SO 12. 52 
16 . Prenn1nger, M Switz. . I : SO 3 : 00 2 : 05 3 : 00 2 : 56 12 : 51 
17 . Sladek , R ' 

(V . J;ays~ 
18 . Bausch , l . 
19 . Piesk,l. 
20 . S'Jongers, J , 
21. Osterho!m, S 
22 . Hormann . G 
23 . Cerney, R 
24 . Frns , H . 0 . 
25. R•nu. A. 

U.S .A .... 3 00 2 24 I 16 
Holland 2 22 I S3 2 '1 5 

.. Germany 3 00 I SS 2 27 

... Belg ium 3 00 2 OS 2 0-t 

... Finland ,, 3 00 3 00 I 53 
. Ausma .. - 29 2 S6 3 00 

Czech .... 2 42 - 42 3 00 
. Swed en - 21 2 S7 3 00 

00 
00 
00 
00 
01 
00 
00 
00 

00 12 so 
49 12 49 
23 12 4S 
33 12 4'2 
32 12 26 
00 12 25 
00 12 2< 
00 12 18 

(J . Bickerstaffc) Canada ... 3 : 00 3 : 00 0 0 3 00 J : 00 12 00 
26. Dombercer , H. Ausma ... 3 : 00 2 : 20 I : 16 2 : 2S 2 : 24 JI 55 
27. Teun1ssen, A. . Holl;ind l: 20 3 : 00 I : 1S 2 30 2 : 15 l t 50 
28 . Hajek , V. . .. Czech, ... 2 · 48 3: 00 3: 00 0 . 0 3 : 00 JI '18 
29. Upson, G . .. . G .8 . . .. I : 50 2 4'3 I · 55 3 : 00 I · 56 11 2'4 
30. Houtrelle, H .... Belg ium I : 51 I 48 2 · 03 3 · 00 2 · 13 10 SS 
31. Hucjes,W .... Holland 1:4J2 : 112 : 33 2 : 13 2:08 10 '18 
32 . M;inninen , P . 

(J . Jaaskela inen ) Fin land 3: 00 I : 58 I : 34 
Jl . Raulio, H . . .. Finland ... I · 35 2 OS 2 · 28 
H. Ruzek , L. .. Czech .... I : S9 2 : 16 I · 58 
35 . Woods , 0. . .. Irela nd . I : 50 I : 38 - : S6 
36. Zi1ic, D . . .. Juio . . .. 0 : 00 3 : 00 2 : 13 
37. Leppert, H . Germany 3 : 00 I : 08 2 : 21 
JS . Hoyer , E. . .. Austr ia .. . 2 : 43 I : 43 2 · 38 
39. Baker, R. S. B. Australia I : 25 I : 17 2 · 17 
40 . Zapata, R. ... Italy ... 3: 00 0 : 0 I : 45 
41. l ippens, G ... Belg ium I : 35 I : 31 I . 28 
42 . Hagel , R . . .. Sweden 2 : 20 3 : 00 0 : 0 

:~ : :;:~~~;U~, P. :·: !~lsgti~1~ .. ? ~ ~8 ~ ~ ~~ : ~ n 
'15 . Monti: F. luly ... I : 21 I : 31I : 08 
'46 . Gun1c, B. . .. Jugo .... I : 27 0 : 0 2 . 38 

:~ : ~~f~~~.vE . . . Jugo . . .. - : n :i = oo o = o 

26 
12 
17 
00 
so 
2S 
so 

~~ .. 
0 
42 
14 
39 
00 
22 

39 10 37 
00 10 20 
49 10 19 
S3 10 17 
02 10 OS 
48 9 4S 
00 8 S4 
14' 8 10 
08 8 37 
03 8 2-4 
37 7 S7 
28 7 42 
I] 7 27 
27 7 09 
0 7 OS 
43 6 38 

(G . French) Canada - · 18 ·I : 20 I : 33 I : 13 I : 22 6 17 
'19 . Hamma, W. . .. Germany 3 ; 00 3 : 00 0 : 00 6 00 
50. Etherrngton , W. Canad;i .. I . 12 I II I : II I : 32 0 : 0 ' 5 06 
SI. B01cch 1, R. . .. It aly ... 3 · 00 0: 2'1 O 00 - J 24 
S2 . Maibach , F. ... Sw itz .... 3 : 00 0: 00 0 · 00 0 : 00 0 : 00 3 00 
53 . Hart ill. W. 

(N. Green) ... U .S. A .... 2 23 - : 21 0 : 0 
51 . Browne, 0 . . .. Ir eland ... 0 : 30 -
55 . Bird, R. E. . .. Austral ia 
56 . Schiltknecht , P. Switz ... 
57. Pimenoff, S. Frnland .. 

• /ncludes fly-off time . 

TEAM RESULTS FOR FRANJO KLUZ CUP 
I Grea t Br itai n 2598 9 . Jugoslav ia 
2. U.S.A. 24SO 10. Belg ium . .. 
3 . Holland 23S5 11. Canada . 
'I Ireland ... . 2350 12 Italy ... 
5 . Czechoslo'tlak ia 2228 13. Switzerland 
6. Germ•ny . 2205 14. Sweden . 
7. Frnland 2003 15 . Japan 
8 . Austri. 1994 16. Aunr;alr;a 

2 : 14 
, 30 

t927 
19 31 
1869 
1&41 
1819 
1215 
870 
520 

1956 WORLD CHAl'-1PIONSH lPS 
"MODEL AIRCRAFT,, 



WAKEFIELD Total Surface Area (Projected): 17 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 +<' 
526.9 sq. in.) Min Total Wt. 410 grams ( 14.46 ozs.) 

FAI POWER Total Min. Wt. in grams: 300 x cm of engine. ( 173.4 ozs. 
per cu. in.) Max. Displace. 2.5 (0.1525 cu. in.) Max. Engine Run: I 5 sec.­
Min. Surface Load: 20 grams per sq. dm. of total surface area (6.55 ozs. per 
sq. ft.) 

195?-INDIVIDUAL GLIDER CHAMPIONSHIP RESULTS Z21A 
Pl. Compditor 2nd 

I. s. Babic YURO!lla\·ia 1'0 1'0 1'0 1'0 180 900 
2 . Sokolov Rus1t ia l'° !HO 180 149 165 "' 3. M . Hadzov ic Yu llo>i lavia 180 1"0 1'0 I'O 117 837 
4 . Simonov Run1a 180 1•0 I HO 115 1;0 ltiS 
S. f' . Zsemhery H ungK r y 1•0 I•O 180 180 114 "' 6. J . M ic halek Cztthos\ovakia l>O 91 l'O I'° IRO 811 
7. H . Kunz W . German)' IBO '" !<0 RO 1•0 800 
M. J . Httnnay Great Br i tain 75 1'0 180 1'0 1'0 7!15 
8. H. Hansen Den mark 180 152 103 180 1'0 ;95 

10. E . Medaglia ~t~!~ia 180 180 180 94 158 792 
II Tisuti n 17 1 " 1'0 180 180 7A4 
12. H. Thomas Ca nad11. 155 101 180 1•0 16' 71i0 
13. C. Si mon Hunjl'fHY 1'0 1'0 66 180 761 

14. E . Hul!'e llel~ iu m 1'0 1'0 118 101 167 74' 
15. F. .Chriatenaon U.S.A . 1'0 180 66 1'0 130 7:16 
16. M . Vuletic Yull'o,lavia 180 1'0 92 97 180 729 
17. A . Kalen Swede n 61 1•0 173 134 "' 18. V . Spulak C :u.•c ho, lovakia 175 88 14 8 136 1'0 727 
19. Per. S. Knoo1 Sweden 1'0 1'0 70 180 113 
20. C . Varet to Italy 1'0 180 lS:l 39 167 719 
21. D . Ciesielski W . Germany 180 180 " 123 180 716 

22 . D. Hxn !len Denmark 180 77 150 128 180 715 
23. H H a Jek Ct.echoalovakia 180 !RO " 703 
24. H . Neu man W . Ger many 1'0 '" 1'0 73 120 698 
2S. H Nielsen Denmark 180 173 104 !RO 60 6fl7 
26 . G. (;in<lici France 180 160 48 121 1'0 6'9 
26 K . Ct.ep R Austria " 17 0 133 112 1'0 
28. P . H oadley U.S. A . IOI 180 
29. E. Wiggins Great Britain 180 180 " 140 135 '80 
29. N . Nib!lo n Sweden 180 37 180 180 103 680 
31. L . Van C amp lh•h!ium 1'0 J:lO 79 1'0 107 676 
32. W . Hach Aust ria !RO 180 127 . 673 
33 . L. Bau!lch H o lland 95 77 !RO 671 

"· L . Zengen W . Cer man y 122 167 120 75 66 • 

~:: ;: g:1:.~o!~ · Rita) P.S.A. 72 .. 180 180 180 660 
Canada !RO 1'0 55 63 1'0 658 

37 . L . Tlapak Austrui. 180 154 127 78 650 
38. S. Uieme la Finland 41 180 102 141 180 
39. J . Martin F rance 180 75 !RO 15' .. 641 
40 . S Takko f'inland 77 107 118 180 15' 636 

:~: ~ .. ~::ejevsk i Poland 75 1'0 21 !HO 
H uniu ry 71 161 " 133 180 63<1 

!!: j_- i;i~';na C:.echo11\ovakia Il l 128 180 '" 63 630 
Pola nd 180 128 82 156 80 626 

ON THE BOOKSHELF 
. The fot lcwing b oo~s were st ill in stod when this book was pub­

lished. The supply is limited to the origina l ed itions and will not be 
replenished When they are gent?. (M.A.M.P _ except ed. ) 

1951-52 YEAR BOOK: 208 p•ges. 13 6 pl•ns. Ou, m•io' ef­
fort to answer perplexing problems with the "Ci rcular Airflow 
Theory. " This idea has been accepted as a logical and simple 
method for e xplaini ng complex three dimensional act ion. 

19 5 3 YEAR BOOK: 128 p•ges, 116 pl•ns cf cu,,ent designs. 
Simpl ification of Circular Airflow Theory, and many important con­
tributions. · 

1955- 56 YEAR BOOK: 192 p•ges, 135 pl•ns. This is the ficst 
edi tion to be made up comple tely with contributions from readers. 
Many useful and timely technica l and pract ica l articles. 

MODEL AERONAUTICS MADE PAINLESS by RAUL 
HOFFMAN. We are very fortunate that Mr. H offman published his 
collection cf formulas, charts and explanations of model aerodynamics 
before he passed away. It is so compact that one page could be am­
pl ified into a boo ~ . It was Mr. Hoffman's intent t o provide basic 
material for scientific writers to expand for populdr use. It covers 
the e ntire spectrum of aercdynamics . · 

Order from 

(poslpoid ) 
MODEL AERONAUTIC PUBLICATIONS 

Box 333 Cooper Sta. • New Yor~ 3. N. Y 

CONVERSION TABLES 

2. 54 r In. Cm. 16.4 x Cu. In Cu. Cm. 
. 394, Cm. In .06 'Cu. Cm . C u. In. 
6.45 x Sq. In Sq. Cm. . 68 x Ft. Sec. M.P.H 
. 1551r. Ss.ln. Sq. In. 1.467 x M.P.H, Ft. Sec. . 
28.35, Ou. Gram~ .011 r Ft. M in. M.P.H. 
. 0355 r Grams Ou. 88 x M.P.H . Ft. M in. 

Pl. Competitor 

45 . J . Fontaine France 90 157 "~ r.21 
4fi_ R. Bur~eu (;real Uri ta in " 1'0 1'0 "' " '21 
47. F . Fre1lerikson Ot' nmark 25 1:-1 0 ''° 52 6 17 
4.11. A . ValJC'f'V Huhrari 11. 1'6 1'0 " 121 
-HI. B. Tyrrt>ll GtE'Kt Br itain 1'0 !Jf, 52 JOG 1'0 
50. A. PoHe n t i I taly 1'0 9J "' 70 121 '12 
SI. R. Hakel Swe<lf'n " JOI 1'0 IO!l 609 
52. J . Jastrembaki P o land 6:~ l2G 11r. Ml!l 
53. A . M irdev Uuli;rariR 124 IOii J:i9 5!)7 
54. R. G uill o teau France 121i 140 1'0 " 71 5% 
55. Vuiljf'\' Rus5ia 1'0 1'0 92 5' 5><1 

~~~ ~ .. ~=~~e~!'oei~~ll Aui;t r alii1. 180 45 5~3 

lSed ivec) Canada 41 15 1 1'0 " 5j 4 

" E . Ha mal ai nen t'inland 32 !HO 99 " 553 

"· N. Parucha Polan<! 180 r,g " 102 117 553 
60. N. Rosen H u ngary " 71 1'0 1'0 " 551 
61. P . Kar11.milev Uu l i;t"ana 180 43 155 " 99 
62. A. Wilk ins R1•lg wm " !):i JHO 6> 

" P . Pct rO V!ki Yugos la\·ia 1'0 " 118 71 1:10 525 
63. A . Buitt> r H oll and 1'0 " 57 122 525 
63. A. Tennisium H o lla n d 168 53 " 123 525 
66. M . StoJanov Bulgaria " 11!+ 1'0 '3 116 523 
67 . P . S mith Ire land 108 3' 1'0 " Ill 521 

" S. Schirru Italy 41 59 180 78 103 
69 W . Et heringto n 

!Prochazka ! Ca nada 155 92 52 ., 86 "' 70. G. Co rnellissen Holland .. 108 73 9k " '27 
71. G. Thom as U.S. A. " 180 37 8 1 67 <26 
72. J . Maf'S ~:1:iir~::1 106 27 " " 39 3 1' 
73. M . Schlederer 0 69 39 66 " 263 

1957 GLIDER CHAMPIONSHIP TEAM RESULTS 

I. Ruuia 2.473 11. Austria 2.012 
2. ~:!0:~:,::a ki a 2.466 11. Can a da 2.0 12 
3. 2.2 41 13. Belgi um 1.964 . H ungary 2.229 14. France 1.953 

~: be:·~~;~many 2.21 4 15. Poland l.i;ifil 
2.207 16. Finland l . .'IU 

7. Sweden 2.1:11 !~: ~~~f:~~a 1.7SR 
8 g;~:l Britain 

2.123 ' ·~g 9. 2,09fi 19. Australia 
10. U .S A . 2,078 20. lreland "' 

CONTRIBUTIONS: We .,. h•ppy to s•y that the y .. , 
Books are becoming more and more ' "for and by" the scientific end 
competitive model builders. But we are unhappy, very unhappy if you 
really want to ~now , to report that the b ooks ar~ ta~i ng more end 
more t ime and effo rt to produce by "yours truly." So that we will not 
get too easily di scouraged in the future by the doctor, we would like 
to develop a plan by wh ich the major portion of the work can be 

done by others. 

We enjoy corresponding with you , and talking you into sending 
pldns ond manuscrip, and assembling the material. But when it comes 

to drawing more and more plans . . . . 

We managed to arrange with several expert model draftsmen all 
over the world to do the most important part of the book, namely. 
the plans. To help these draftsme n Isome of them do not speak Eng· 
lis h as well as you doJ presen t your design in all its glory, please fol­
low these sugqes tions: 

I. Send for d YeM Book Plan kit . Kit consists of several graphed 
shee ts , scaled 8 11 8 and 10 11 10, a mailing tube and return ad ­

dress la bel. 

2. When preparing your design, use I 4 I inch or 8 x 8 paper 
when maximum dimensions is arcund SO inches. And use I 5 I 
inch or I 0 x I 0 paper when max. dimension exceeds 50 inches. 
For me t ric dimensions use 10 x 10 or I ·5 scale graph paper. 

3. Airfoils full si t e. Special features whatever sile you like. Do not 
worry about arrangement. W e will arrange to suit space. 

4. Use medi um pencil so that lines can be seen through tracing paper. 

5. Put in all textual information you wish on pla ns. 

As you c:d n -see, the basic id ea behind this pion is to obtain sealed 
drawings so that we can trace them in ink on tracing paper placed 
directly over your drowings . Believe us, scaling full site or working 
draw ings or trying to ma~e accurate drawings from s~efches can be 
mean on nerves from I 0 p .m. to 3 a.m., the only time we can affo rd . 

P.S. Und er no circumstances should you let the above requests 
stop you from sendi ng plans or contributions if you cannot redraw 
them. But we hope that most of you can. Thanh! 



[__ R C CONTRIBUTIONS 

R; C Flying . F. Bethwa ite 
R/ C Notes. H. DeBolt 
Rudd / Aileron. W. Good 
Multi-Control. McCullo ugh 
R/ C Gyro. J . Mcl arty 
R/ C in N. Z. D. Wil son 
Rud /Ail / Stab. F. Zaic 

PLANS-R C MODELS 

5 
8 

16 
I -+ 

40 
12 
18 

Flying Boat. F. Bethwaite 6 
Swiss Delta. F. Bi ckel 27 
Smog Hog. H. Bonner 23 
Record Glider. C ha se-C one 7 
USSR Glider. Gera simova 13 
R/ C Glider. M. J. Gordun 40 
British R/ C. D. lli sl ey ( Z) 28 
R/ C Boxcar. McCul lo ugh 15 
Flying Boat. J. Mc l arty 24 
Polish Pusher. F & K & W 25 
Swiss Glider. H. Schmid 26 
USSR Power. Velickovskeho 13 

SPECIAL FOR BEGINNERS 

1908 to 1958. W . Butler 216 
Newcomers. C. Campbell 213 
Hawkins Family. B. Hakins 200 
Teach Models. B. Ha is man 204 
1958 Kids . B. Lane 202 
Jr. Secrets. D. Mathis 203 
Sports ,1 Models. C. Mathe r 2 12 
My Experience. Poythress 219 

GENERAL CONTRIBUTIONS 

Proxy Flier. W. Harti ll 196 
Jetex PAA Scale. D. Hodges 177 
Proxy Flying. Lanfran chi 194 
U / C Design. Netzeband 198 
Contributions. o· Donnel ls 192 
Blanchard Wing. P oyt hres~ 191 
Stall -Proof. G . Wooll s 186 
An g le Forrnu.la. - - - ------ _ 89 
Aufo- Qudcler ··B DtJnha.m- ... . . 130 

POWER MODEL CONTRIBUTIONS I 
Prop & Power. J. Book or 
Traj . Stability. A. C. Browr 
Lateral Area. A . C. Brown 
Tail Moments. P. Buskell 
Variable Wing. H. Cole 

188 
3 ~ 

36 
32 
69 
29 
38 
38 
39 
70 
33 

Y. Hi-thrust. S. Hill 
Stab D, T. Ingerso ll 
Power Notes. R. Monks 
Gyro Control. L. Mcla rty 
Ramrod Notes. St. J ean 
Tick-off. J. Tatone 

FAI POWER 

T. Asano 44 
L Bausch . r.z ) 55 
Christenson 47 
L. Conover 42 
R. Draper 41 
M. Esc.'lk; 44 
E. Fresl . 45 
W. Hc.'lrti ll 48 
J np t'l ne se 46 
V. J ays 43 
0. Laszlo 53 

I 2 A POWER 

H. Berkefe ld 5'4 
J. Byrne 66 
H Cole 69 
0. Czepo 31 
M Eggington 64 
H. F inu~ 68 

PAA CLASS 

L. Ccnr.iv"-"1· 6C' 
k. J. Glynn 58 

JETEX POWER 

J. H;1~ri :; . 175 

FL YING BOATS 

OVER 600 sq. in. 

MMnine n 51 
R. Monks 49 
J. 0 Donn ell 47 
S. O ster hol rn 51 
J PMtine n 51 
D. Posner 41 
S. Rantt'l 50 
H. Raulio 51 
Samdy 51 
D. Sla dek 43 
1956 Sw iss 6 7 

L. M. Tao 52 
G. Th omas 46 
G. Thunin 67 

S. Hi ll 31 
B. Lt'lne . 64 
H. Lorimer 65 
Rabe nseifner 5+ 
D. Sm ith 62 
R. St. JeM 70 
D. Sobt'llo 61. 
J . Totone 63 
D. Watson . 65 

t. T. Fau lkner 61 
1'-J Ingersoll 59 
C . Mo ntpla isir 57 
D. Th urber 56 

D. Hedges I 77 
J _ O 'Donn e ll 176 
R. Ray .17b 

H. Finus 
Skads he im 

D Sobola 
D. Thurber 

68 
66 

57 
55 
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Observations. M. Andrade ........ 124 
Notes on H. l. D. Baxter ....... .... 164 
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Nordic Log. J . Horton . . ..... 71 
Towhook Notes. B. Lane __ 126 
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A/ 2 Trim. N. Marcus . . ....1 28 
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R .. C. Amor .... 13 1 
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S. Babic . .... ...... 137 
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J . Bilgri ........... 143 
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R. Dunham _ . 14S 
H. Fin us . ....... 60 
K. J. Glynn _ I S3 
Gussenhoven ... 1 SS 
G.Guy ......... 144 
Hamalainen . I SO 
W. Hartill .... 146 
D. Hodges I S4 
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C. Campbell .1 S9 
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R. Cizek _ ......... 161 
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K. Ito IS4 
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D. Mackenzie . I S2 
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N. G. Niemela I SO 
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0. Roser . 153 
J. Sherrett . .. I SO 
K. Simonov .. .... 139 
J. Sokolov _ . 138 
V. Spulak ... 144-7 
E. Stoll 1 S3 
M. Thomas . _ 142 
P. Wheeler ...... 1 SI 
D. Watson ... . IS I 
G. Wilkins ..... I 4S 
Zsemberry 140 

H. L. GLIDERS 

J. Block ............ 168 
L. Hines ...... 167 
D. Kintzele ___ .... I 6S 
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H. O'Donne!LI 67 
W. Schlarb ..... 16S 
C . Stevens .... ~ 16h 
Watson-Lugg 167 
F. Weisflog I 6S 

RUBBER POWER CONTRIBUTIONS 

Rubber / T urb. D. Baxter _ 94 
R/ M Perform. J . Booker . 86 
R/ M Perform. Gillespie 92 
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SO-Wakefield. C. Hermes . . . . _ 77 
Wakefield Log. J. Horton . ... _ 71 
Wake. Story. Montplai si r .. . 82 
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187 
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Dear Friends : 

Here is another Year Book. It was an unusually 
long job; over 16 months of spare time .Because of this, some 
of the plans and articles may seem outdated, but we should 
remember that. one of the Year Books' aims is to record the 
history of developments in our mutual hobby, mode l 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. It made us realize 
that we shou ld 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 obtaining rlans and 
articles from the Ye:i r Book read~-rs the main labor is the 
preparation of the materia I received into a form that can be 
used for publication. This is where we corr.e 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 co111-
plete a Year Book r--We are now also reconciled to the fact 
that the Year Book circulation is limited, and thot it 'will in­
crease very slowly. From the financial viewpoint, therefore, 
the situation is not too happy. However, luckily, our per­
sonal econorr.ical future looks good at 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 w ill cont i nu e to be a s he I pf u I a s you 
have been in the F<JSt in contributing plans, articles and sug­
gestions, and in prorroting the circulation .. In return we will 
continue the Year Book publication and endeavor to be more 
timely with the next edition. 

Thanks! 
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