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ELECTRIC FREE FLIGHT STORY 

Fred Militky ------------- Germany 

The idea to fly with electric power goes back to the year of 1940. 
The reasons were: First, the difficulty in starting the internal combustion 
motors used at the time, and secondly, the gas and oil mess when hand­
ling them. 

I made my first experiments with two DAIMONZ motors. The 
power was not sufficient, even if the very heavy batteries used at the 
time could have been omitted. 

I thought of securing a precision motor of some other type. Being 
a pilot myself, I knew that in a highly developed airplane, there were also 
installed high-quality electromotors for various auxiliary drives. After a 

few unsuccessful tries, I was able to get a SERVO motor of FW 190. Its 
performance was excellent, but it required 24 volts . However, it was im­
possible to carry in the model such a large and heavy power source. I 
experimented with tow flights, hoping to gain something by distributing 
the weight into two models. The first model carried the motor, the second, 
the battery. Naturally, unsuccessfully. An interesting point of this ex­
periment was that, as far as I know, I had used for the first time a rigid 
connection between the models instead of the string tow commonly 
used at that time. 

Several years passed, during which I kept trying to find new motors 
and new current sources, but there was just nothing suitable. 

Then I looked into electric-powered control line flight. First without 
controlled stabilizer. Pretty soon I found out that the problem depended 
very much on the voltage selected. 

In the control line flight, the battery was outside the model; con­
sequently, the whole picture was more favorable due to the considerable 
decrease in weight. I strapped a small wooden box to my waist contain­
ing the batteries. Furthermore, by means of an electric resistance, I 
could regulate the volaget fed to the motor. With voltage from the dis­
tributing system of 24 volts, it was possible to fly. But because of the 
high voltage re<"!uired, the practical value of this system was very small. 
The high voltage storage batteries are expensive, and with current source 
from an outside distributing system, one is restricted to one spot and 
also subject to a certain danger. However, with lower voltages, the losses 
in the conducting wire were so large, that flights were almost impossible. 
But about this, more another time-now to the free flight. 

Many, many thrust measurements followed, and I realized that the 
answer was the same as in the control line flight, something could be 
achieved in the free flight if higher voltage was used. 

Much later, in 1955, I found suitable storage batteries. These were 
the silver-zinc storage batteries. I paid for just one experiment several 
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hundred marks for them (DM-25 ¢). Since I considered this type of 
experiments (high voltages, strong motors) of no practical value, I de­
cided to discontinue them completely. It was clear to me that an electric­
powered flight through use of small, relatively inexpensive motors and 
common, cheap batteries, would be much more difficult to achieve. But 
it was in this field that the practical solution should be found. 

Since 1951, I tried systematically to obtain and examine every motor 
that might be suitable for my purpose. The same was done with current 
sources. It was extremely difficult, because the basis for success could 
not be looked for in one element alone, but in the exact balance between 
,motor, battery, propeller and installation of the motor . The suitable model 
would then be easy to build. 

Particularly difficult and tedious was, of course, the procurement of 
the motors. As can be easily understood, manufacturers were not too keen 
to make investments and developments for an apparently hopeless project. 
Quite a few stories could be told in this connection! 

Thing~ would not be quite as bad if the power/weight ratio of an 
electric drive aggregate (motor, battery, propeller) would not be so poor. 
On the other hand, the power/weight ratio of the diesel and glow-plug 
motors is truly phantastic. Furthermore, the efficiencies of the smaller 
commercial electric motors is simply miserable, 30o/0 was the best. With 
reduction gears, the value dropped down to 5j (. 

I recognize the direction of development, which would achieve a 
practical value, with my FM 198 model. It was a rebuilt Wakefield model. 
It was finished on March 4, 1951, and weighed, ready to fly, 350 gramm 
(12% oz.) However, I could not obtain enough power to make it fly. 

As already mentioned, the following years were dedicated to addi­
tional measurements, procurement of motors and the study of them. In 
the meantime, I had gathered a complete collection-whole cartons of 
electric motors. I always endeavored to improve these units to fit the 
desired purpose by modifying them. A special motor type was crystallized 
through all this research work from which I expected favorable results. 
Its weight should be 25 to 70 gramms (.9 to 2% oz.). The weight of the 
suitable battery should be about 50 to 70 gramms. 

On March 23, 1956, I finished the model FM 219 which was to be 
used in tests with various motors in free as well as control-line flights. 

It should be pointed out here that practically all tests, models, etc. 
were always careh~lly recorded. Therefore, it is possible to give today 
exact details concerning the past work in this field. 

That my selected plan of construction was right, was proven on 
March 18, 1959, when I was finally able to make the first truly satisfactory 
climbing flight with an electric-powered model. For this, I had used 
my new model FM 241 which was actually my previous model FM 219 
with small ·modifications. Prior to that, however, I had made innumerable 
experiments with various models and with the available motors, but 
there had never been enough power to make them airborne. 
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Let us skip these years of labor from 1956 to 1959. Through Mr. 
Heck, of MODEL magazine, I learned of a new type of motor, and I 
immediately got a sample. Motor and battery were temporarily attached 
to my model FM 241. Right after work, on March 18, 1959, I hurried to 
the flying field. Due to the many failures suffered through the years, I 
did not believe that I would succeed this time either, and I did not con­
nect the motor cut-off before launching it. The motor was switched on 
at 18 :45 o'clock. I could not believe my own eyes: The model was not 
only airborned but climbing steadily. I tried to recover it in time because 
I realized that I had not limited the running time of the motor, but in 
vain. It climbed steadily and five minutes later, it had disappeared in a 
lightly overcast sky, while the evening shadows began to fall. 

This was the most exciting moment in the 25 years I have been 
active in model airplane building! 

Thus, the problem was apparently solved. Alas, only apparently 
solved, because a new hurriedly built model, of the same type and with 
a new motor, did not want to climb at all. I looked for the trouble in the 
model itself and made lengthy tests with various propellers and model 
adjustments. All in vain. After long discussions with Dr. Faulhaber, the 

builder of MIKROMAX motors, we came to the conclusion that the first 
motor, an unregistered hand sample, had been equipped with a magnet 
system. Several weeks elapsed before I was able to get another motor 
with the new magnet. I_ went out on the field with a heart full of hope, 
to return fully disappointed. There was no sign of a climbing flight! 
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In time I be gan to think that the successful climbing fli ght had been 

only an hallucination. After continued study a nd research, we thought 
that the first sample motor mi ght have had a special winding. Again 
many weeks passed before a new motor was built. It worked! And I could 
again experience the excitement of an electric-powered free flight. 

Work continued: A motor with a more favorable w inding was built , 
new battery combinations and new types of batteries were tested, and 
the model was subjected to a whole series of tests. A propeller was dev­
eloped with the correct P / D ratio and blade area. 

Since December 1959 we have had a really useful mechanism in the 
MIKROMAX T 03 / 15 (gear reduction 15 :1 ) electro-powered flying motor 
and a specific battery combination, and a flyin g model kit SILENTIUS 
(from Latin "the noiseless"). 

It should be mentioned here that although I worked many years on 
this project practically alone, my close fr iend, George Benedek, knew 
all along about my work, and I want to express at this time my thanks 
for his valuable advice and theoretical observat ion. Furthermore, I want 
to thank Dr. Ing. Faulhaber, who, as scientist, was always ready to help 
in the solution of electro-powered free flight, despite of large financial 
investments (one arrangement for the chan ge of the winding alone, 
came to several thousand marks). 
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R/C OBSERVATIONS 1959/60 --'--'Harold DeBolt 

It has been a long struggle but it now appears to me that we have 
fi nally reached that high plateau in R / C. I was going to say that we have 
reached the ultimate but quickly realized that you never do get there ..• . 
However things have looked real good during this past year and it seems 
wonderful to have been in on so much really fine flying! Heard Bob 
Dunham say at the N ats that this was the second year for his model and 
that he hoped and expected to get a 3rd year out of the same job, surely 
this must point out the progress which has been made. It takes extreme 
reliability and an excellent flying airplane to stay on top for 2 years 
and possibly a third! 

The flying at the '59 Nats surely must have taught us something. 
It was my feeling that any one of the 20 people who qualified could have 
won the event if the ball had bounced in their direction, then too, the 
relatively small point spread between 1st and 10th place indicated that 
some excellent flying was being done by all concerned. Which raises the 
question: have our models and our flying finally outstripped our com­
petition rules? It seems to me that they have and that it is time to do 
something about the rules so that we can determine our champions 
more easily and better. 

It would be easy to simply add tougher maneuvers and then sit back 
to watch the boys try to accomplish them along with all the rest . How­
ever, it seems to me that the problems are more complicated than that. 
For one thing I don't believe that everybody gets an opportunity to do 
his best at the Nats. Right now it seems to me that a great portion of 
what it takes to win is riding on "lady luck" and that luck is not neces­
sarily the element we want to use to pick our winners. I believe that one 

WING SPAN 5 7" 
WING AREA 600SQ IN 
WGHT . 3 1/ 2 TO 4 1/ 2 LBS 
POWER 15 TO 25 ENG 
DCSICNCOBY ~0..U-
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way to overcome this element is to bring about more flights , in other 
words, arran ge it so that everyone will get more than one or two flights 
per day. T his can be done by reducin g the total time allowed for each 
flight. I think that this time can be reduced without detracting from 
the quality of the performance by simply combining many of the ma­
neuvers and cutting out others which are either repetitious or relatively 
simple. Seems as though we could pick up perhaps one flight in four 
this way which would be a big step forward. 

As fa r as model desi'gn is concerned it seems to me that under the 
surface two t r ends have developed. Some of us are continuing with the 
inherently stable types and that others are leaning towards full scale and 
allowing their models to be on the unstable side while depending upon 
control to accompl.ish the flying. The latter of course seems to be a logical 
development until you take all points into consideration. It would seem 
that there are certain obstacles which must be considered when following 
this trend. We have an established "delay" in our controls which is the 
time it takes to see that the model requires some sort of correction and 
the interval which represents the time required for the pilot to make 
the movement at the xmit ter and for the actual control response to happen 
in the model. This time delay will become increasingy important as model 
speeds increase1of course: secondly it is unfortunate that we cannot know 

that the control is required until the model has done something which 
shows that it is needed. There appears to be no immediate answer to 
this problem. Another consideration is perspective: often the model is at 
a deceptive angle at a great distance, so to speak, Only vast experience 
can tell exactly what is going on at that point . From this view point it 
would seem that there would be an advantage to have a model which 
has the automatic recover y f ea tu res of a inherently stable design. 

I have been following the "stable" line of thought for a number of 
reasons, one being that I believe this sort of design is more suited to the 
average flyer and that I depend on this average flyer for my bread and 
butter. There not being enough time available to do what I might like 
personally, and at the same time keep kit designs flowin g, I have to be 
sure that my personal work is of such a nature that it will also make 
favorable kits. Being more or less forced into t he "stable" design school 
I have been able to explore it rather thoroughly and have found it most 
interesting. F rankly, I bel ieve that just as good fly ing can be gotten 
from the stable types and a lot easier on the "ulcers" too. One distinct 
advantage seems to be much smoother flying because of the fewer cor­
rections which are required to keep the model on course. 

One of the obstacles encountered when trying to obtain " Nats caliber" 
stunting from a stable model is to get the model to perform some of the 
"unstable" maneuvers such as a tail spin. The other design types seem to 
want to spin at t he drop of a hat so that maneuver is easy for them, 
not so with the stable ship as it resists the spin all the way. There 
is an obvious answer1of course,and that is to disturb the stability of the 
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model when such a maneuver is desired. The simple way to do such a 
thing seems to be to use excessive control movement, obviously a model 
can be forced to do mcst anything if enough control action is applied. 
So it would seem that if we can develop a control system with a broader 
range than we now have 1 it should throw the advantage towards the 
stable design. 

At present I am using a modified system that does just about what 
is needed and seems to bear out this thought. Ordinarily the system 
provides just the right control movement to do good looking maneuvers 
and as such it operates in the normal manner. The fundamental required 
to spin is an absolute stall~ naturally, enough up elevator movement will 
produce a stall in any model, the catch is to have the right amount of 
movement for a pretty loop under normal conditions and then have the 
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ability to add more movement when a stall is desired. We only require 
the stall for the spin 1 and we also need rudder action for the spin, thus 
simultaneous control. Therefore, my servos are arranged so that when 
you use simultaneous rudder 1 and ''up•' elevator in one direction, you get 
more up elevator (about double) than you would when the elevator is 
used separately. This produces the full stall and,of course, the spin. When 
the opposite rudder is used simultaneouly with the' up'' elevator you do 
not get the additional elevator travel and a true spiral dive results. This 
is / of course, a very elementa~y improvement or addition to our present 
control system, but I do think that it points the way / and indicates that 
we can probably develop our systems to the point where the system will 
do most of the work for us. 

During the past year we took a good look at a low wing R / C designs 
and flying. One thing that was accomplished was to work out a model 
design that comes pretty close to being as stable as other types, close 
enough, in fact, to be easy to handle with rudder only control. Not being 
too familiar with other low wing designs, it is hard to say whether this 
is an improvement over them or not, but I can say that a low wing can 
be designed which is inherently stable. Having flown several of this 
nature I find them to be extremely maneuverable and relatively easy to 
handle. The two drawbacks which I found was that they seem to lack 
directional stability to the extent that it is necessary to use control to 
get them headed in the direction which you want. That is to say that 
they always tend to follow the last heading which they had, once in a 
turn they like to stay in it, once on a straight line they stay fairly well 
but do reauire a bit of correction now and then. The other drawback is 
that they must have flying speed (relatively fast) at all times. This can 
be a problem when landing: you must fly in all the way1 and the safe 
landing is a wheel landing. Actually if you did a 3 point with one it 
would be luck 9 times out of 10. Under good conditions this seems to be 
no problem, witness the winning done with low wings at the Nats. How­
ever, if your field is cramoed and hard to make a long approach into1 it 
takes a skilled pilot to get one in neatly. Perhaps the answer is to add 
wing flaps or some other means of slowing down without loosing stab­
ility, it could bear some looking into, that is for sure. 

With all this low wing flying I have had a good opportunity to 
compare them with the biplane types. To make a long story short I 
feel that the Bipe has a bit of an advantage ,in as much as it will fly fast 
or slow. The Bipe seems capable of anything in the air which the low 
wings can do, some things perhaps a shade better} such as rolls, and at 
the same time it can be slowed way down when desired. This is an ad­
vantage in small fields; you can actually stall in if necessary and come 
out with a fairly neat landing. Normally you land a bit faster than stall 
speed but nowhere near as fast as with the low wing. So, it appears to 
me that both types have some advantages1 depending upon what sort 
of conditions your flying is done under. 
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I believe that I have said just about enough for this time, yet look­
ing back on what has been written I am pleased with one thing above 
all else. Apparently we have gotten to the point where we now are 
worrying about details,and the difference between only two model types; 
gone are the major problems and frustration of a couple of years ago! 
To me that is progress and a healthy situation for R / C ! 

January 20, 1961 

I have your note this morning and am pleased to hear that the "book" 
is coming alon g w ell. I believe that you are right in thinkin g that we 
should have something in it regarding the USA International Teams re-
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actioa to the World Meet. I believe that I can voice an opm10n which 
will parallel very closely the whole teams thinking about the trip and 
competition. 

Predominate after thou ghts by the team: 

1. The Europeans make wonderful Hosts and know how to make for­
eigners feel right at home! 

2. European model competitions are organized on a much higher level 
than most of ours, and actually rival major sporting events in mag­
nitude and in spectator appeal. 

3. The Sportsmanship shown by the R / C teams of all nations is most 
outstanding and is to be commended. 

4. The caliber of the flying shown by most of the teams was better than 
we had expected and could hold its own in most or all of our com­
petitions. 

5. The German Nationals with their "elimination system" showed a 
lot of merit and would be worth our consideration if we want to bring 
out the finest R / C flying possible at our NATS. 

6. It appears that the American models as flown by our team are the 
equal of any in the V.l orld, even though the approach seems to be quite 
different than that taken by the Europeans. 

7. We feel that consistency is most important, the English used it to the 
fullest extent and of course , wound up with a well deserved team 
championship. Had the Germans had a bit more luck with their 
team, the whole picture would have been different. 

As for the details of the meet and things of that sort , it seems to me 
that this had been well covered in the various periodicals which came 
out just after the competition. I can say that I thought that they did an 
excellent and accurate job of reporting which is all to their credit. 

This is probably my chance to make my excuses and perhaps drop 
a word for Bob Dunham plus the Kazmirski story, so I will give it a try. 

Ed proved once again what I have often said: That is, that he is 
about the most consistent flyer which I have ever seen. I don't know 
whether you can say that "luck" is with him 1 or what, but it does seem 
that whenever the ball bounces it always winds up in Ed's hands. I know 
for a fact that he really works hard at his modeling 1 and this probably 

\.)0-' 
accounts for more of it than anything else. However, how doaexplain the 
fact that his engine failed badly late in both of his flights, yet it did not 
quit and actually came back as strong as ever? In general, though, his 
flying is tops and his score was earned all the way, they gave him nothing 
he did not earn. It is my opinion that he will be the man to beat for some 
years to come,and if someone does do it,the flying will have to be per­
fection itself. 
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I don't know how to explain Dunham's problem. Frankly, on the 1st 
flight his usual engine setting turned cut to be the rich and what can you 
do without sufficient power? I sort of tied the engine failure on the second 
flight in with his first flight, being too rich I suspect that he unconsciously 
leaned out too much for the second, thus the engine stoppage. Nothing 
could be found wrong and later flights went off OK ... The weather 
could have been the cause. We had test flown in dry weather the day 
before 01nd Bob did well in it. The day of the meet was much colder and 
awfully damp, t his could have created problems. Of course we will always 
debate what the outco:ne wou!d have been had Bob gotten his best flights 
in, I would be the last one to bet on it for I think the score would have 
been so close that luck would have been the deciding factor. You must 
remember thoughlthat this Dunham is not so bad either when it comes to 
that "bouncing ball stuff"! 

As for myself I don't really have an excuse because I don't think that 
you can count negligence as an excuse. As you know, I use removable 
R / C units in my mode!s . The airplane I was m:ing (Stits Playboy) was 
quite new and yet thoroughly test flown. Actually, it had just really 
"come in" during the test flying in Zurich. Walt had given me a sugges­
tion for trim which really put it into the proverbial groove so the air­
plane was hot, that is for sure. However, I was using a R / C unit in it 
which was several years old and1 of course, as things age, they deteriorate. 
The older a unit gets, the more often you should check it . Frankly, being 
rushed I had not given this one the usual attention which it should have 
gotten. Truthfully, I did check it the night before the meet but lacking 
a real small screwdriver I did not check a single hidden wire, naturally 
it was this wire which broke during my· fli ght. Apparently I was doing 
OK on the flight. I thought that the maneuvers were excellent, although 
perhaps just a bit out cf position. I really had a lot of confidence right 
up to that last moment. Later on the score proved me right, we did very 
well as far as the flight went. I just wish for the teams sake that I could 
have finished the flight , for in the end so few points meant so much . . . 

I don 't think I need to make any excuses for the second flight with 
the Bipe. The Score was right up there with the best,and when you con­
sider that I was no longer flying for the "Championship", that should 
make a difference. What I did do on this 2nd flight was to insert into it 
many of the things and ways which we fly over here. I felt that as long 
as I did not have a chance,it would be a good idea to show them some of 
the differences betwee~ our methods of flying and theirs. I hope that I 

~ accomplished my point, we shall see as they write new rules and build 
new models. 

We thought that the English models paralleled ours the closest of 
any that we saw. Their models are small by European standards and are 
quite fast and maneuverable. They say that they do not have the radio 
reliability which we seem to have, so you could easily excuse the 11 lesser

11 
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paint job which they used. As the results show however, they flew them 
well and really know what they are doing. 

I would say that the Belgians must get to work. Our observation 
was that they have a wonderful reliable. machine but it is outdated by 
the modeis of today. It is both too slow and too erratic between maneuvers, 
to meet today's competition. 

The Germans have an entirely different approach. They fly a fairly 
large model at a reasonable speed and, while no spectacular, it does get 
the job done. They will do all the maneuvers well, but somehow it seems 
that it is a struggle for them to do it, lt appeared that they were operating 
very near the limit of their capability. They very definitely could improve 
their landing gears, and this would help them considerably. We were 
amazed by the reliability of the Ruppert Twin diesel engine which they 
used, They seemed a most admirable power plant in spite of the size and 
weight. 

We felt that the competition proved most enlightening, and that as a 
result,the next one will show a marked change in both model design and 
flying. We picked up many usable ideas and feel that the Europeans did 
the same. If we all went home and used the good things which were ap­
parent the next event should prove most interesting. 

A great big "thank you" must be given to the Swiss Aero Club and 
the Swiss people by all the competitors for a tough job well done! I can 
not recall ever seeing a meet so well arranged and so well conducted. 
fhey just did not overlook a single small detail! 
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PREPARING FOR WORLD RIC RECORDS 
Dick Everett ---------------- Chino, Cal. 

Background of Dick's R / C distance record of 3 7.1 miles flight was 
printed in th P S ept. 1959 American Modeller. Rather than discuss the 
record fight, Dick d PCided to givP som e d Ptails on his latest undertaking. 

This fourth version was much different. Off and on ever since the 
first record flight, I've been thinking of improvements. We have had two 
basic problems, (1) maximum weight, (2 kilos, and (2) model must R.O.G., 
(launch has since been changed to optional) but weight has not changed. 
At first thought single channel equipment is · the lightest, so shall we use 
it? No! It is best for disance attemnt to be able to trim ( longitudinally) 
during flight for maximum speed for a given engine. The difference be­
tween take-cf£ attitude and flight attitude when up on t he step is 12 to 15 
mph or 50 to 60 miles per flight. All up weight of the radio gear we are 
using for 10 to 12 hours fl ight time is 21 ounces, including the VO 500 
six pack. 

We started this time with a fuselage remini£cent of your old "Ther­
mics". The 110 ounce fiber glass fuel tank was strapped on the bottom 
wih rubber bands. The m ain gear was then fastened to the tank with 
more rubber bands. Many test hops w ere made-all terminating due to 
lack of proper fuel flow. We were using the same system as on the pre­
vious distance flight. Pressure from the crankcase was fed through a check 
valve , to a metering valve, then into the tank. Out of the tank to the 
needle valve through a filter . We used the Torp 45 for all these tests. 

After two weeks of trying and changing, I gave up and modified 
the fuselage by putting the tank on top and changing the entire front end. 
Test flights then indicated a lack of vertical tail area (dutch roll), so we 
added 25?( . On the first attempt a flight of over an hour was made, (the 

2oa 

-- - - - -

.SHE"CT szlJE 
CON.S-r/ZVC//ON' 

T!t3ER~L..45S 

I I I' I I I I I I' I, I I I I I 

_, ~!" 

-------. 
I j 

: .~u~..l 
___ i_ _ __ c L __ i __ _ 

EAL5.4 ~ 
,i:/cl:R~,t,qss 
S~/\/PW/C# 

'POWER TOR .Z)/57"~/VCc -7"0,t;?p 2s;{<;(} //x5 7t?R/V'A/)t) 

POl<l.CTC FOR Dl/12.QT/OIV-To,ep 19(61} /OX 3 TO/?,Al,4.l)O 



21 
first flight of more than 35 minutes). We landed, took the bird home and 
made some minor changes. The next day a test flight of two hours plus 
was terminated when it was noticed that the model was losing altitude, 
(it should have been gaining) we diEcovered that the tank and wing 
slipped aft almost Yi in. We then keyed everything and subsequent test 
flights were good. 

At the present time we intend to fly the closed course distance first, 
then the duration, the straigh line distance and altitude. We are using 
super het relayless receivers (Orbit and F & M), Bonner transmiters 
and Torp engines, 29 for distance, 1 S for duration. 

The present design ( ?) does not have any patch cables to the servos, 
eliminating four plugs and the associated wires. Fuel capacity was nea.rly 
doubled without any appreciable increaEe in fuselage area by making a 
fuselage to house the R/C gear and mount the tail and engine. The tank 
then supports the wing. This design change ended with a lighter airframe 
and a consequent increase in fuel carrying c3pacity. I expect to hand 
launch the bird on its record attempts with just a skid for landing. Re­
moving the landing gear, allowed an additional % pint of fuel. 
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TWIN ENGi NED R/C Robert D. Heise, Alameda, California 

At last, I have finished the three-view drawings of the "Heisen­
doppel." That is the name I have given to my brain child. 

The first thing I decided to do was to build a rather large model 
so that the extra weight and proposed future changes would not affect 
it's flight-result : the 6 Y2 '.._l,014 square inch plane as drawn. I chose a 
2415 airfoil for it's forgiving stalls on large model planes. 

As you will note, the construction and layout of the aircraft is very 
straightforward, only the simplest methods of construction were used ; 
square fuselage, simple empe.nage, shoulder wing mount, bottom stab 
mount, etc. The plane uses rudder, elevator, engine and brakes. I feel 
that I have a very unique servo system worked out to obtain the above 
controls w ith T .T.P.W. The radio transmitter and receiver are not .modi­
fied in any way from the original conception by Walt Good. I have pro­
portional rudder, elevator, brakes (either right or left wheel) trimmable 
throttle and I am now installing a steerable nose wheel. This gives ex­
cellent control for this type model. 

It will perform all of the pattern maneuvers except spin and outside 
loops. I haven't actually tried outside loops, but I doubt if it will do 
them because of twin engine take-off troubles. When one engine stops, 
it leaves you with marginal power and air speed. I have had an engine 
stop on take-off about four times in one day and that was too much. 
I didn't spin and didn 't crash, but it was very close, especially that first 
time when I didn't know exactly what to do. 

To obtain good single engine directional control, I added small 
servo tabs to the rudder to assist my rudder servo under adverse attitudes 
as mentioned previously. 

One of the greatest reasons for my success in twin engine operation 
is the offset in the engines on each nacelle. As noted, you will see about 
5 degrees offset to the outside. Another factor is the closeness of the en­
gine to the fuselage in relation to wing span. Therefore, the greater the 
wing span for the distance between engines, the more likely you will 
have good single engine performance. Yet another design feature will be 
noted. The length of the ta~I moment arm. It is quite long and the fuselage 
side area is rather small which helps the rudder overcome the terrific 
thrust of one engine. At the present time when one engine stops during 
normal flight , I can hardly notice it on the control action. I can only 
detect the change by sound. Speaking of sound, you have to hear the 
engines to really appreciate twin or multi ships. 

The take-offs and landings are very realist:ic and something to see. 
The steerable brake method, along with tricycle gear, makes ground 
handling a breeze. It is really a pleasure to fly a plane that is not under 
powered, yet not so fast that you can't handle it. Most "35" power planes 
weigh from 5 to 7 pounds. Mine is always on the heavy side. Imagine 
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flying a "JS" plane that only weighs 4.5 pounds and has a 20 inch prop 
to swing, at 10,000 R.P.M.; that is the end result of the twin. It will 
climb up right from take-off at about 50 to 60 degree angle and keep on 
going up without any sign of stopping. I have climbed out to 1,000 feet 
like this and noticed no change in air speed. The finished plane weighs 
in at 9 pounds, but I feel that it could be reduced to about 7 to 8 pounds 
with no effort. 

The engine nacelle and wing structure are really heavier than neces­
sary. I used plywood in many places where it would not be required. Flight 
tests and hard landings have shown many structural and design changes 
that could be made to improve on the weight, looks, and performance of 
the plane. I am trying to draw up the changes and have some plans avail­
able for the few who might want to try the biggest thrill in radio control. 

It was a lot of work and I sure have taken more than my share of 
ribbing about the plane, but all I can say is, it was worth it; if only to 
hear the people remark: "I know it can't be done, but there it goes." 
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R/C PYLON RACING ---Walt Good, Bethesda, Md. 

The Pylon racer was built and flown during 1959 and represents a 
design which may now be slightly outmoded. The basic requirement was 
an AMA Pylon ship for a .19 engine and over 766 sq. in. wing area. An 
attempt was made for low weight and low drag. The latter was gained 
mostly from reduced frontal area which had far more effect than I 
thought it would. 

The controls were the WAG dual proportional on Rudder and Ele­
vator with the fail safe being used for engine cutoff. The proportional 
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elevator was ve~y effective for holding flat trim during the straight sec­
tions of the course 1 and the simultaneous / and proportional, rudder and 
elevator was very natural for snappy pylon turns. The proportion of 7 
degrees dihedral and the fin area of 55-f- to 6o/0 gave very nice turn char­
acteristics. The wing which was actually flown was from my old Multi­
bug and used a 4412 section which was 12 )1,- flat bottom section but it 
did not get built due to lack of time. In fact six inches were cut off the 
Multibug wing to bring it down to 790 sq. in. which was close to the 
required 766 sq. in. 

The best speed from the ship in an official race was 35.8 mph. I am 
sure it would be much better with a thinner wing and a better prop 
match. I was never able to get the 9 x 6 prop to rev on the Super Tigre 
.19 so I was confined to a 9 x 4 at about 14,000 rpm. Never did play much 
with special fuels except to borrow some Wizniewski mixture at the 59 
N ats ! I would be in favor of some simple standard fuel mix as adopted 
by the F AI for control speed. That is, just Methanol and Castor. 

Probably the most impressive thing about the Pylon Racer, from the 
pilot's viewpoint, is the difference in flying feel with and without engine. 
Under power you feel like you've got ahold of a slippery eel, but when 
the engine stops, she becomes a gracious lady and floats to a landing 
like an A-2 glider. 

Thanks for the opportunity to slip a ship into the famous Year Book, 
the true archive of Model Aviation. Best of luck with your continuing 
efforts in producing this most worthwhile publication. 

P.S. The pylon ship met a complete demise when it came out on the 
short end of a dogfight. The midair collision resulted in a sprinkle of 
parts, so sudden and complete that I thought the ship had evaporated. 
The wing was the only recognizable piece floating down among the debris! 

R/C DELTA NOTES ---Weldon Smith, Lansing, 111. 

This folly was started about three years ago when Fred Stout ad­
vanced the idea that a Delta was the natural answer to the R / C pylon 
race. He, Bob Baldwin, Cliff and myself built some. Out of the original 
bunch, Bob's was the only one which flew successfully. That was for 
the 1958 Nats, and after our rather poor showing. we re-grouped that 
winter and the enclosed plan was my attempt in 1959. After our ex­
periences in '58, my thought most foremost was to make a "sturdy" air­
plane. It was sturdy alright! Came out at 7% lbs, and I was trying to 
fly it with a .19. Did manage to get off the ground a few times, but 
finally gave up on the pylon race and installed a Veco .31. A few flights 
with the engine, then, finally put in a K & B 35 RC. This proved to be 
more than adequate power and about a dozen flights were made. Finally, 
the airplane was retired. It was either that or retire the pilot. All flights 
were extremely exciting and, to say the least, nerve-wracking on me. 
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We found out a few things about Deltas from this one. No doubt, 
anyone who has played with them has already found these truths, but 
we, of course, were groping in the dark, since not much information is 
available on the beasts. 

Firstly, keep the C.G. forward. I moved mine from 45 % to about 48 % 
(on center section) in an attempt to get a faster pitching tendency to speed 
up turns . This made the ship completely unstable in pitch,and led to only 
one of the " hair-raising" fli ghts. This gave us the clue that too much 
sweep increases longitudinal stability to the point that the airplane will 
not pitch fast enough to loop or turn, and any attempt to increase the 
pitch by moving C.G. aft, makes the elevator so sensitive that the plane 
becomes uncontrollable. 

We also have decided that to use a symmetrical section requires a 
super light airplane to the point that you have lost any speed advantage 
gained from the airfoil , because you just can't build them that light. 

My new airplane has a Clark YH and weighs 43;4 lbs. on four-channel 
Orbit. Incidentally, it flies well on a Torp. 19. I used Bob's ribs and spread 
them out a bit so that it has 45 degree sweep and 54 inch span. Extremely 
fast , and the fellows hate to launch it , because it makes such a fearsome 
noise. (We have no place to take off and so it has not as yet made a 
take-off-and here I am entering it in the Lakeland R / C contest next 
weekend). 
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R/C DELTA NOTES CONTINUED--Robert Baldwin 

Since Weldon had the opportunity to write first , I have been saved 
the task of explaining the start of all this nonsense. 

The Delta on sheet no. 2 is actually the second attempt on my part. 
This one was designed to be flown on single channel and, after several 
changes in lateral area on the fin (taking off the top in the rear and 
putting the same area forward), it is quite docile. There is about 10 degree 
downthrust in the engine to keep it from climbing too rapidly with power 
on. The glide is quite flat, for a Delta, and about all that happens when 
you use up elevator in the glide is for the nose to come up slightly and 
the ship settles more rapidly. 

Number 3 Delta is with symmetrical airfoil NACA 0009 at the root 
and tapering to 0015 at the tips. Radio is 8-channel Bramco: Two on ele­
vator function, two on aileron, two on throttle, and two on elevator trim. 
This one shows promise of being a good one. Wing loading is fairly light. 
It has about 1400 £q. in. of area and has a Fox 35 R.C. engine. It has 
been temporarily shelved to allow more concentration on No. 4 which is 
designed to fit AMA pylon event rules. Basically, has the same plan form 
as the one on sheet no. 2. Uses an Olympia 15, Orbit 4-channel radio, no 
rudder, just elevons for turning. Right now it is "Dutch Rolling" at slower 
speeds. Going to try more fin area in the center, cutting down somewhat 
on the two twin fins which are located about 18 inches apart on either 
·side. This job is pretty fast with the Olympia 15, and looks as if the bugs 
will work out O.K. 
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WORLD R/C GLIDER DURATION RECORD--
----from Upper Hutt Aeromodellers, Nov. 1960, New Zealand 

As most of you will already know, Ian Barber of the Wellington 
M.A.C. recently broke the world record for Radio Control Glider duration. 
At the moment the time is unofficial but is being forwarded to the F.A.I. 
for ratification. Ian 's time of 9 hours, 4 minutes, broke the record of Dr. 
R. Chase of U. S. A. by about 30 minutes. New Zealand, or rather Frank 
Bethwaite, had a pretty fair hold on his record for some years and it is 
great to see it back here again. Congratulations Ian. 

From what I can gather, the conditions were far from ideal for people 
like you and me. How would you like to stand on the top of a hill in a 
strong, cold wind for over 9 hours, starting at about 6 a.m. Here is some 
of the story that I've been able to get through devious channels: On the 
Saturday night the weather forecast sounded reasonable, so Ian decided 
to have everything ready for an early start the next morning. Actually, 
this mainly meant getting the official timekeepers here, as the model 
has been ready to go at a moment's notice for nearly two years. The wind 
has to be from true west for conditions to be favorable at Ian's hill at 
Paraparaumu. On Sunday morning the wind was favorable enough but 
the cloud was only about 200 ft. above the hill. In spite of the low cloud 
level, Ian decided that the chance was too good to miss, so he launched 
at 6 :31 a.m. 

The air was fairly turbulent near the hill most of the time, and the 
model kept getting up into the cloud. Elevators were used to get it back 
down again. Eventually, after almost 9 hours of flying, the model got too 
far into the cloud. Down elevator was applied. When the model reappeared, 
it was going downwind and almost vertical. There just wasn't room or 
time to pull it out. Fortunately, it landed within the allowable distance 
from the takeoff point. 

The model was a standard Bethwaite Mark V design with a wing­
span of 72 in. Drawings of this model have appeared in several overseas 
magazines. During the flight only V4 of the available turns were used. 
The 1 % volt Kalim cells (four in parallel) were actually showing a 
higher voltage at landing than at takeoff, while the 45 volt battery had 
only dropped about 2 volt s. 

The radio equipment was Wright (well made New Zealand) operating 
rudder and a trim elevator. The elevator has a chord of .Yx in. and is the 
full span of the tailplane. There is only 1/ 32 in. up and I / 32 in. down 
movement on it. However, this i~ enough to change trim from floating 
glide to a very fast shallow dive. The dive is so fast that the model will 
shed its wings if turned. 

Ian was origina lly shooting for 12 hours and we think given the 
ccnditions he'll do it. We hope you keep going, Ian. 
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R/C SLOPE SOARING IN CALIFORNIA 
F. D. Rose ----Dec. 1960,----- Los Angeles, Cal. 

You asked about our slope soaring operation here in L .A. 

The history of it 1as far as I know, dates back to around 1953. Some 
fellows, mostly unknown to me, started out on the cliffs of Palos Ver des, 
just over the ocean on the peninsula of L.A. Progress eventually caught 
up with them and the area was built up. Later four fellows started it 
up again on a cliff a couple of miles inland from the Playa del Rey beach 
area in southwest L.A. Of the four, three are still active and the number 
has swelled to about 25 in all that have tried their hand at this strange 
and exciting phase of modelling. There are 10 or so of us that are hard 
core enthusiasts that are out almost every week. 

The first thing I want to get clear is that this article is strictly a 
rough guide to the interested modeler. Everything in this article can at 
some time be violated and still have a good flying ship. I'm just putting 
on paper the things that I have seen work but none of what I write is 
a hard and fa st rule. 

The requirements for slope soaring are simple but take some hunt­
ing to find. You need a slope facing, or near so, into the prevailing 
winds. The angle of the slope will be relative to the velocity of the wind. 
The steeper the slope the less the velocity has to be and vice versa. This 
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General building procedure should be like that of a power R / C ship, 
strong and rugged all the way through. There will be times your ship 
will be landin g at speeds in the excess of 25 M .P.H. 

Hard as it is to believe, when watchin g them, gliders are doing up 
to 35 M .P .H. A stab placed on the fin is not a bad idea because of the 
beatin g it can take on landing. The win g should have hardwood spars, 
be reinforced at the dihedral breaks and be planked at least on the top 
side of the leadin g edge. The glider should be completely covered with 
silk unless fiber glassed. There is no need for a wheel in the keel because 
you will want it to stop as soon as possible after landing, unless you get 
fa ncy and try touch-and-go landin gs on the ed ge of the cliff (which can 
be done with luck, nerve and skill). Either servos or escapements can 
be used wit h success, j ust be sure the servo is fairly fast. 

One of the critical items in the trimming of the slope soarer is the 
position of the C.G. It should not be farther back than 33 </r of the chord 
from the leadin g edge, nearer is alright . 

A few more comments about the slope. The amount of lift from the 
slope depends on two fac tors. The angle of the slope and the velocity of 
the wind. The steeper the slope the less wind velocity is needed and vice 
versa. The best way to judge a slope is to watch the birds with soaring 
characterist ics . 
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DESIGN I NG R/C CANARD Wm. Hempstead, Clifton, N. J. 

Canard plans published in a magazine started the search for a stable 
configuration. (The one in the magazine would only fly upside down). 
Experiments with chuck gliders led to the following conclusions: Elevator 
area to be J3 wing area; sweep back for both wing and elevator, about 
3 to 4 degrees decalage; a large fin behind the wing; and the distance 
from the center of lift of the elevator to C.G. should be )3 to % of wing 
span. 

The first model had 36 in . span and was built to the above specifica­
tions. The wing was mounted on a cabin and the motor on a pod. The 
reason for this was to put the prop close to the C.G. and minimize torque 
and thrust variations. An engineer friend claims that the distance from 
the prop to the C.G. means nothing, and this may be true, but the greater 
this distance is, the more sensitive the plane is to thrust variations. 

D 

This plane was called "Slithy Tove I" (see Lewis Carrol) and flew 
off the beard with the only trimming required being the addition of 15 
degrees downthrust to prevent the model from diving. This sounds off, 
but remember, the prop is above and little behind the C.G. and, therefore, 
vertical thrust adjustments are reversed. Since power was provided by a 
tired McCoy .049, the climb was gentle-very gentle. It would turn the 
same in either direction with rudder only and had no tendency to drop 
its nose. Eventually the plane was lost in the tall grass. 

A second model was built a year later with slightly different lines, 
but the same configuration. This developed an oscillation on the glide 
which could only be cured by increasing the fin area. When this was done, 
the troul:Jle disappeared. Power was from a Thimble Drone Jr., and the 
climb was straight up under full power. Again the design was completely 
stable. U nfortunate!y, this one was lost out of sight after an overrun of 
30 seconds. Both models had a peculiarity: No matter how much power 
was applied and how hard the launch, they dropped to about a foot from 
the ground and then slowly started to climb. This is hard on nerves, but 
there was never a mishap. 

A few other comments might be of interest. All wings and stabilizers 
have been identical, using a Clark Y and

11
D" tubing. The Clark Y; simply 

because it makes construction easy and has performed well. The'' D''tub­
ing is the only construction for free flight or radio because it is the only 
one which is warp free, and I use it on everything. 
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(By the way, this whole thing started as a research project for a 

course taken during my quest for a Masters degree. It was an excellent 
topic since no one had even heard of a Canard and most of the report was 
on the experiments involved. The first one flew so well that Canards got 
under my skin.) 

Weight in the rear is critical, and some radio equipment might not 
be light enough. I used pencells in III, but have to add 11/ 2 oz. lead bal­
last. Should have made the fuselage wider and used C or D cells. 

If the model shows any Dutch Roll or oscillation, add fin area at the 
bottom. This should not occur, but since fin area is minimum required 
(due to looks mainly ). it might happen in a few cases, but the added fin 

360 ~ 
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will cure it. "Slithy Tove" has no other stability problems, even under 
high power. If a warp gives a turn, use a trim tab to correct on the rear 
of fuselage, not on wing or stabilizer. Thrust is very ineffective and 
torque has no noticeable effect. Remember, up and down thrust adjust­
ments are reversed. For a model which does not climb, add down thrust. 
"Slithy Tove" will not loop under any conditions,so that it is no problem. 

The C.G. can be as much as two inches forward of the position shown 
with no effect, but not to the rear. If it glides well, don't worry about the 
C.G. Chances are . the model will turn out tail heavy, if anything, and in 
this case, on the glide it will simply flop to the ground. It will not stall 
violently as will a conventional layout. Moving the C.G. forward of the 
optimum point simply increases forward speed and sharpness of glide 
angle. Since the C.G. is not critical, moving it forward thus affords a good 
method of increasing wind penetration on the glide. Under power, wind 
penetration is superb under any conditions, and as good as planes with 
elevator control. This is, I believe ,d'-le to high thrust. 

Any one who wants a sport free flight will find "Slithy Tove" an 
ideal choice. Just cut rudder area in half. It will turn either way safely 
with only rudder adjustment. No spins or spiral dives. I once knocked 
the rudder on II and it stayed in a 60 degree bank about 6 feet from the 
ground until the engine quit. 
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TIMER SET STOP AND AUTO-RUDDER RELEASE 
C. A. SCHUCHMAN. Belleville, Ill. 

The top item is a sure fire timer set. How m any time, , when 
you were just about ready to l aun~h a gas model. the engine 
needed a little better needle valve settin g, and you had to re­
set the timer quickly ? No need to take yo ur eyes oif the whirl­
in g prop when usin g thi, simple item. Just crank the timer 

arm unt il it hits the s top . and then let it go! 

Af/TtJ -Ru..D 
A- ~J.Z HA(fNC'.SltJH The lower item is for those w ho want to use auto-rudder 
.fj- v" I( control for power and g li de transition . It can. of course, be 

used for other t imed re leases. 
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1960 POWER FLY-OFFS --------- Peter Sotich 

Unfortunately, weather took a turn for the worse with rain falling 
just about starting time and a change in the direction of ground wind. A 
test flight was made by Great Britain's Tony Young from another launch­
ing area and his flight indicated that the original site would be satisfactory. 

It had been previously decided at a Team Managers meeting by Con­
test Officials to fly until 6 p.m. and then stop flying regardless of the 
number of contestants tied with all maxes. 
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Ed Miller had the misfortune to drop out in the first flyoff round 
when his engine quit runnin g with the model pointed straight up. The 
model stalled all the way down with an 86 second flight being recorded. 
Ed claims that the motor was running better than ever. It is possible that 
the silk on the underside of the wing may have loosened up because of 
the rain and damp weather. J . Winn 's model (proxy flown by V. Jays) 
recorded a zero second fli ght. Thus, two of the 13 fl yoff contestants were 
eliminated. 

The next flyoff round saw J. Fontaine of France bein g eliminated by 
only 3 seconds with a fli ght of 177 seconds. T. Johannessen of Norway 
was also out of the running after recording a zero flight . 
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3rd FL YOFF ROUND 

B. W. Bulukin of Norway was the only contestant to drop out in this 
round after a 1 :47 second flight. Only 8 contestants remained. 

4th FL YOFF ROUND 

E. Frigyes of Hungary, 1958 F.A.I. Power Individual World Cham­
pion dropped out after a flight of only 129 seconds. There were now 7 
contestants left. 

5th FL YOFF ROUND 
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Dave P osner of Great Britain dropped out after a fli ght of 156 seconds 
which IF.ft 6 contestants. 

6th FL YOFF ROUND 

No change as all contestants obtained maxes. There was a meetin g 
of the Jury during this round and their decision was to continue flyin g 
3 minutes maxes durin g a 15 minute round. Reaction to this decision was 
not too enthusiastically received by the remain ing 6 flyoff contestants. 

7t h and 8th FL YOFF ROUNDS 

No change as all contestants obtained maxes despite shorter rounds. 
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9th FL YOFF ROUND 

Z. Sulisz of Poland was eliminated when the engine of his model had 
an overrun thus leaving only 5 contestants with all maxes. 

10th, 11th and 12th FLYOFF ROUNDS 

No change since all contestants obtained maxes. It has been mutually 
agreed that all contestants remaining after the 12th flyoff round would 
be declared Joint Champions. Each of the 5 joint champions had made a 
total of 1 7 consecutive 3-minute maxes. MODEL AVIATION OCTOBER 1960 
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~hts 
Fuselage -
W1n9 - 81602 
Tai/ - 2 oz 

5t~ - 1958 World Chomp!On.rhip 

Time 848 sec 

FA I - POWER 

>SAHSON< 
Bf :_a..izjg_ o'r doqh_ 

flunqary 

460 

1958 - FA I - Power Cha1r.1p. 
Cranfield. - Enqlana 
placed 14"' - 830 sec. 

>/1£DIUM< 
By t1eczner !lnd.ra'sz 

Hun9ana 

Rieke 10365 f/ i 
1;50 28,18<1.!02 

1500 

( 

{1111111111 

I 

11\I J 111 11 1111 11 

L.---- ----=60=0~ _____ __. 

Pow e red. b!J 

Winnerof Hungary n1mmators 851 • 900' 900 secona 

Placea seconct. n Int. Contest Et Leszno-Polo.nd. - 825 sec 
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ALL DIMENSIONS IN MILLIMETRES 

0 
ALL SHEET FUSELAGE 
REINFORCED WITH 
FIBREGLASS AND 
SYNTHETIC RESIN 

+ 1,5° 

AUTO RUDDER 

- - 170 ~ 113 • 1 
;-

..J;lf'~:--'~...l.'-i~....J....ir--~~~~~~~~~---Jli~ 

ENGINE 
WEBRA 
MACH I 
2.5 c.c. 

FOLDING 
PROP 
9x4" 

THRUST 
1° RIGHT 
4° DOWN 

FLIGHT 
PATTERN 
RIGHT­
RIGHT 

KHO 

WING AND STAB AIRFOILS 
BENEDEK B-8353-b 

l .C,::.=tf"'~=rt- 8x10 
=--=;""'-11-- 0,8 mm SHEET 

5x8 
0,5 mm 
SHEET 2 2x7 PINE 

r--='--'---- 2x2 
4x25 

WING AREA 28,6 dm1 

STAB AREA 8,85dm' 
WEIGHT 755 g 
SURFACE LOADING 20,2 g/dm1 

GERMAN POWER CHAMP 19 5 9 
180, 170, 180, 180, 180, 
180, 120, 164, 148, 180 .. 1689 

1959 FAI- POWER 
HANS BECK 

ZIRNDORF, GERMANY 

f 
0 
;! 

i 

1 
0 
N 
l"I 

l 

ALL DIMENSIONS IN MILLIMETRES 490 

34x34 

\ 

TWO 0,5x5 STEEL 
WING TONGUES . -

-~40~1:0~- - -- 490 - ___ _.,. ..... 

WING AREA 17,58 dm' 
STAB AREA 5,10 dm1 

TOTAL AREA 22,68 dm' 
WEIGHT 460 g 
SURFACE 
LOADING 20,3 g/dm 1 

WING AND STAB AIRFOILS 
1/3 FULL SIZE 

40 

1 
M 

N 

~-.::.:=-=:------:...---~ 

KHO 

8x8 SPARS 2x5 PINE DIAGONALS 2x2 3x25 

Jc:-~::~- -~~~ 
4 TH PLACE 1958 WORLD CHAMPIONSHIPS 

133. 180, 180, 180, 180, - 853 

1958 FAI -POWER 
ROLF STABLER 

BACKNANG.GERMANY 
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0 
g 

_ __l_ 

LEFT STAB SIDE 
PARALLEL TO 

LEFT WING 
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0 
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VERY HIGH THRUST LINE DEVELOPMENTS 
Stanley D. Hill Santa Barbara, Cal. 

Many thanks for your inquiry as to V.H .T.L. developments. 

The design, as it now stands, may be considered fully developed. It 
was drawn in April 1957, and the only changes that have turned up ar·e 
structural and minor. 

The placement of some fin area above the thrust line and dropping 
the rudder back under the stab again give a ccmplete balance of turn­
inducing forces at all speeds under power. 

Stability is such that it may be launched in either left or right vertical 
bank with perfect saf ety1 immediately righting itself to normal climb atti­
tude of 70 to 80 degrees. No thrust off sets or warps are necessary and 
stab tilt is used for glide turn. 
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Work done by Alan Brown, Keith Hoover, Oscar Czepa and Russ 
Hansen closely parallel mine to the level of incredibility-good evidence 
of the design's validity. 

Summarizing, I think the configuration allows for less critical adjust­
ment, safer power characteristics and somewhat better performance if the 
two former points are used to advantage in choosing model size and 
flight pattern. 

In any case, it is a joy to fly and consistant maxes are easy to obtain. 

THE CHEAP ONE----- Ed Turner, Fairbury, Nebr. 

This is a design of my own, with the information you presented in 
your last Year Book by Czepa and Stan Hill. 

It follows Czepa 's F AI ship in number of ways. I am using an all 
sheet construction, and I built the first ship for about 70 cents minus the 
engine. The design was actually thought up while I was in New Hamp­
shire with Air Force for the Jr. Club members of the Lawrence Airoscrats 
of Lawrence, Mass. 

I did not have any problems with this plane in any way. I had to 
cock the stab up quite a bit, but outside of that there were no dangerous 
flight patterns. 

,Po.wER .. O:<.O PEE AleE. . /LlooNrE.D 

ON ALo/"f l'L/ITE. #EL.D Jt/ITH Rf/1313£.e. 
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V.H.T.L. WITH JEDELSKY WING Keith Hoover 
In 1956, during Oskar Czepa's visit to this country, a number of us 

in the Chicago area were introduced to the possibilities of J edelsky's 
all-balsa construction. At about that time, the other train of thought 
represented in the enclosed plan came to me in a letter from Stan Hill, 
whose first Hammerhead represented the pioneer attempt with a Very 
High Thrust-Line. His basic concept was to mount the motor on a for­
ward fin, with resulting longitudinal and spiral stability under power. 

Jedelsky's construction i~ the greatest advance in free-flight aeromodel­
ling in two decades; Hill's insight ics the greatest boon to free-flight 
power modelling since Goldberg's "Zipper". Czepa's first experimental 
model was presented in the '57-'58 Year Book; the model presented here 
represents the refinements and lessons I have developed in a series since 
that time. It is submitted because its radical features represent the pos­
sibilities in the layout. At a time when Holland Hornets are flying models 
with over 500 square inches of wing area, this force arrangement "handles" 
the power with only 163 square inches in the wing and an 18o/0 stab. 
Glide is a bit fast with a weight of 9 ounces (almost twice contest % A's 
with similar area of two years ago) but still acceptable because of the 
efficient J edelsky airfoil. 

One of the most important advantages of the VHTL force layout 
is the vastly improved longitudinal and spiral stability over conventional 
pylon and high thru~t line designs. The natural looping tendencies of 
any power model, because of increasing wing lift under high speeds..,are 
couteracted by the high motor position. The forward fin greatly in­
crea£es dihedral effect, resisting spiral dives. A small stab may be used 
in this arrangement, and it can be set at a negative angle without bad 
effects, making climb to glide transition good. 

It is important to note that the entire model is out of the propeller 
slipstream, with the exception of the forward fin. This reduces drag to 
an absolute minimum. It also avoids the necessity of tricky adjustments 
or gadgets to control turn or loop in the climb (rudder, stab, and the 
low wing are in clear air.) The side area of the forwatd fin, incidentally, 
is balanced above and below the thrustline. My designs are the only ones 
I have seen which have this feature, and it permits one to choose any 
combinatiou of power-glide pattern safely. I usually fly the!'le models 
right ( 1 turn every 5 seconds of motor run) under power and right 
in the glide. 

The wing used in thi5 design has some unusual features. It's lami-
nated construction using a rubber-base cement, gives a strong, flexible, 

' . . . o.c.+ . " " 
but flutte r-free flying surface. The nbs on the unders1de.4as wmg fences 
seem to give added directional stability, so I have given up attempts to 
build such a wing without the ribs. The low wing position permits "pop­
off" on a hard bump as easily as on the conventional model. Tip fins are 
used with a generously high aspect ratio for efficiency. The overall height 
d the usual Jedelsky section is from 71/2 to 9 percent of chord, but on 
this very small model , a 10 percent section is used to help carry the FAI 

weight. 
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Though some Hammerhead versions have appeared, no one has heard 

whether Czepa is continuing this line of development. Nevertheless, my 
experiences of the past four years !Fad me to believe that the VHTL, 
combined with this new method for constructing flying surfaces, offer 
utmost promise for future development . 
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'TRAJECTORY THEORY DESIGN-V. H. Ure, Canada 

This model was developed from an article in the last yearbook, called 
Trajectory Theory by Alan C. Brown; with a few variations of my own. 

The first model that I tried was a small model for the Space Hopper 
.049, and was a real hot job, and very touchy to fly. This model used a 
Blazer wing and tail and looked similar to the sketch in the article. It 
was a very short nose design with the wings at zero and stab at -zy~". 
The forward fin and engine were attached to the wing. This job showed 
viscious tendencies and soon destroyed itself. 

But the design showed possibilities and work was started on a new 
version. This model was modified to the outlines I use now1 and the big 
feature to me was that the Forward fin and engine were fixed to the 
fuselage and not to the wing. The incidences were shuffled around a 
little and finally wound up with wing at zy".!." degrees and stab at -1 %~ 

The first flight showed a straight out looping condition (about 100 
yards in dia .) with a poor recovery. Left sidethrust was given to the 
engine1 and model did a little better but needed still more sidethrust­
finally winding up with 3 degrees left. With this sidethrust, model was 
turning left in a smooth pattern, but as motor run was extended, model 
appeared to be coming down in a wide circle instead of up, and was 
moving very fast. In an effort to raise the left wing a little right rudder 
tab was used,and after 3 or 4 more flights,had it doing a real nice pattern 
-left-left. Model was climbing in a loose spiral at a 70 degree angle with 
about 1 turn in ten ~econds. Recovery was excellent with the model flying 
fast enough to slide right into the glide. 

In an effort to check on other patterns a right-right was tried using 
reverse adj ustments. Model would climb to right alright, but required 
an awful lot of stab tilt to make it turn right. This was attributed to the 
offset e.g. on account of side mounted engine. 

This model averaged over 5 minutes on 20 seconds on the morning 
that I was testing the desi gn, a cool day, solid overcast and no wind with 
a high humidity. 

At present have finished and am testing a new l/zA, an .099 and 
2 FAI .15's. The FAI's are coming along real nice and appear as though 
they will be real good. At present am experimenting with a 0., setting 
on the wing, and enough negative in the stab to make the required dec­
alage in an effort to speed up the climb. Models appeared to be hanging 
back under power with the wing at 3 degrees. This new trim worked 
real well and speeded the climb about 50% . I attribute this to the re­
duction in frontal drag from the wing. This was tried on the .099 and .15 
F AI jobs and has worked out so well that it has been shown on the 
drawings. 

At the moment I am trying to find a way to reduce the mass mo­
ments to give a little better stall recovery on the F Al's. As this design 
is now, it is a very good model and is easy to fly and trim. I have enjoyed 
flying them and shall use them this summer in competition.and maybe 
continue modifying until I get it as near foolproof as I can. As it is 1 it 
w ill give anyone a run for his money. 
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HIGH THRUST EXPERIENCE 

Bill Langenberg San Jose, Cal. 

Based on my experience over the past three years with this series 
of high thrust line models, some general comments regarding the species, 
might be appropriate. Four ships were involved: (1) Y2 A, (2) FAI, 
(3) AB combination, and ( 4) Yi A shown in plan. All four models util­
ized relatively high aspect ratios around 9-11, stabilizer areas of about 
33-35 percent , and the swayback fuselage design, as drawn. Minor modi­
fications involved tapered outer wing panels, tip plates on the elevator, 
and a 9 percent MV A 301 airfoil in the wing. Some variations in the 
shape and size of the fin were also employed, but none of these varied 
the basic flight pattern of the design. Summarizing considerable test 
and contest results, the following can be made: 

1) High thrust line models of this type will climb safely only to 
the left. This is probably due to slipstream action upon the rudder, a 
condition which could be eliminated by converting to a very high thrust 
line arrangement. 

2) Climb appears to be maximized by locating the center of gravity 
relatively far forward , at approximately 60 percent of wing chord. This 
results in an excellent climb / glide transition and provides a good 
"bounce" set-up for turbulent air. But during calm weather, as is some­
times experienced, even during contests in this area, the glide leaves 
something to be desired. 

3) Vertical take offs in windy weather are not good. To avoid 
flipping the models on their back, particularly the lighter Yi A versions, 
they must be launched downwind. This results in substantial sacrifice 
in altitude gained from the climb. 

4) The swayback design requires special reinforcement structure 
in the fuselage to prevent chronic breakage aft of the wing on D-T 
landings. This is particularly important under the current heavier weight 
rules. 

At the risk of being classified as an iconoclast, I must admit that 
my experience with high thrust line design over the past three years 
has not convinced me of their inherent superiority over the more prosaic 
pylon models. With the advent of the 1959-60 AMA rules, it seems to 
me that much of the former advantage ascribed to high thrust ships, i.e. 
their ability to handle full engine power, has been negated. The heavier 
minimum weights now prescribed for all models, will tend to tame some 
of the jobs previously difficult to adjust. And in regard to use of ''ex­
cessive" down thrust, it is my opinion that down thrust's ability to lean 
a hot model into the wind on a VTO more than offsets the relatively 
minor loss of engine efficiency. 
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LOW ASPECT DESIGN--- Harry Ryks, Muncie, Ind. 

To unders_tand the why and how of my low Aspect .Ratio designs many 
factors must fir~t b~ explained . 

Vv7hen the 173.4 oz . power loading rule went into effect it was clear 
that the old designs would r!Ot be entirely suitable for the almost 7 5o/(1 
increase in weight they would have to carry. Therefore, I sat down to 
"think" a new design . 

Firstly, I considered the normal weather and thermal conditions that 
would be encountered at most contests. Winds of 5 to 15 mph and as high 

as 25 mph would prevail. Air would be gusty and turbulent with numerous 
thermals, also turbulent and just as many "holes" or downdrafts. Thermals 
would have a narrow base 1 with a widening cone of smoother thermal air 
at the higher altitudes covering more of the sky area, and thus downdrafts 
would not be as violent 1and would be fewer in number and smaller in area 
at the h igher ~ltitudes. Clor:kwise rotation would be expected. 

A contest ship, to meet these conditions must be stable in the wind 
and turbulance. A high climb would be essential to get the ship up to 
broader part of the thermals where it would be easier to pick up the ther­
mal and avoid the "holes". rounter clockwise pattern would aid in tight­
ening the ship in the thermal thus a left glide necessary. 

Attacking these problems in reverse I went to a thrust lay out to 
secure a safe left.,... left pattern to get the best of the power / glide transition. 

Next was the climb design. Climb depends upon power / weight / drag 
of a plane . As the weight and power are rather fixed by displacement the 
only reduction of the formula could be in the drag. Not much could be 
done in the parasitic or skin friction line, however, it was thought that by 
keeping the frontal are3. ~o a minimum overall drag could be reduced. As 
I consider the wing and stab span. multiplied by the airfoil depth, as part 
of the frontal area I felt it best to keep the span small. Together, with a 
short coupled airplane for good recovery in turbulent air, everything 
pointed towards a small , overpowered plane. However, with the weight 
fixed by the displacement, a small shio would come up with a very high 
wing loading. To reduce the loading it was neces£ary to cram the area 
on without increasing the span. This was done by lowering the Aspect 

~atio. 

As theoretically proven, a high aspect wing is more efficient than 
a low aspect ratio. It was mv belief that by choosing a correct airfoil a 
low asoect wing could surpass or at least approach '1. high aspect wing 
without a proper airfoil or with a zip-zip airfoil. After studying a great 
many airfoils I came up with a thinned down (actually stretched out ) 
Benedek B -8353 / b-2. With elliptical tips to cut tip loss

7 
I believe it very 

efficient. 

In nractice this design has done everything I had hoped for. It is 
rather a disappointment in dead evening ai r averaging only 2 :30 or 2 :45. 
However, with a little breeze or any type of thermal activity the time 
jumps rapid ly. 
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Flying against other shi~s under the new weight rules I have out ­

climbed anything in the same class. The ship rolls cut at the top nicely 
due to the left / left pattern, does not seem susceptible to "holes" and rides 
any thermal like it bought a ticket. 

One season does nQt prove a design but this design in three classes, 
and rhru seven ships, has shown no deviation from the planned perform­
ance. 
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KLOUD KING NOTES---M.DeAngelis,Trenton,N.J. 
Basic adjustments are made with rudder tab (used sparingly) for 

left power turn, and stab tilt for left glider turn. Hand glide the model. 
Adjust fer flat glide, and use tilt for slight left glide. (This will or should 

develop into ti~ht left turn glide after oower.) 

Power test with rich engine for S to 7 sec. flights. (Do not use back­

ward pro.!>.) Test and adjust until model has no tendency for tight left 
climb, looping- and ,i or diving and does have good climb angle. Now try 
full power. The climb should be almost straight up with one or two left 

circles. Glide ~hould br. tight left circle. 

Flat center and large tip dihedral cause the model to have "slide 
around " turns like towline glider

1 
and it picks up thermals like them. If 

built -in warps demand right turn 1 afte r excessive u~e of left tab, "give-in' 
and fly Ri ght / Right. This ship. likr. most other high thrust models / is 
good fo r iuniors as it will fly almost as well Right Right . But for hopped 
Hornets, Space Hoppers in hands of experienced flyers, Left Left gets 
up highest . No side or down thrust recommended. VTO's beautifully . 
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ratio the tighter the roll and the better control is obtained. The high 
Aspect Ratio wing (high Aspect Ratio I define as 11 or higher) requires 
a much more open climb pattern. Attempts to close up the spiral usually 
result in a half loop followed by a flat circle. Lenthening the tail moment 
seems to add little correction. The most effective control was to use auto­
stab and auto rudder. This worked out quite well and is the technique 
I will stick to for now. 

All of the above refers to Pylon type power jobs. Another approach 
is Hi-thrust line. It was reasoned that Hi Aspect Ratio and Hi-Thrust 
might go together quite well since roll in the climb was not needed. The 
ship shown was the result. The glide turned out to be quite good. A 
slight unintentional warp caused a persistent lean to the left which was 
grudgingly controlled finally by a lot of right autorudder. Climb was very 
steep. The 20°70 stab was replaced temporarily by a 33'/ r stab, and the 
climb was still too steep (about 75 degrees). The steep climb made the 
launch direction critical. Pull out on top became inconsistent1 depending 
on how it was launched. The auto rudder did not give much help at tran­
sition because of the steepness of the climb. 

By launching carefully at the right ahitude,in still evening air, time 
averaged consistently around the four-minute mark. However, under 
other conditions, the climb pattern and pull out was not consistent 
enough. It is my opinion that the pylon is still the best bet for a contest 
winner. 

High Aspect Ratio is practical and can be measured on a stop watch. 
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The power model has a very exceptional glide which may be attributed 
to the wing airfoil and aspect ratio. In my 1960 model1 which I flew at 
Fresno and lost out to Ed Miller by 22 sec., I made the following modi­
fications. Fuselage lengthened 4 inches. Stab was made rectangular and 
equipped with undercambered airfoil. Twin rudders were reduced to 
endplate size and area combined in subrudder. Pattern is right-right, 
using tilted .stab. 

My building time was limited this year and I got a late start on the 
.new model. It was completed only the week before the semifinals at 
Fresno. It proved easy to adjust and put up a good showing at Fresno. 
My undoing was in the 7th round when Ed Miller, Bill Atwood, F. L. 
Swaney and I all had 6 maxs. I held off •cause the air didn't look good, 
and sure enough, the best flight of the other 3 was 2 :35 by Ed Miller. 
All I . needed was a max to ice it. I waited for a breath of wind, and 
launched, but the drift on top was different, and I crossed the thermal at 
right angles into the downdraft on the side. Ended up second to Ed; 
Miller 29 min. 24 sec., me 29 min .. 04 sec. Nothing for second place as 
you know. We both had 8 maxs out of 10 flights, but he fared a little 
better in the two downdrafts. Such is life. 
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NOTES ON CRUSADER------Bob McCormick 
The following are a few notes on the development of the Crusader. 

The design is based on the observation that other factors affect 
sinking speed beside wing loading. On several different occasions I have 
seen .B-C Zeeks weighing 32 oz. on 575 square inches equaling or ex­
ceeding the glide of Spacers weighing 22 oz. on 600 square inches; all of 
this on dead· calrp days, no visible lift and all ships in a close area. With 
an efficient plane you not only get a glide that is close to the floaters, 
but you have better wind penetration so they will stay in sight longer. 

The 632 square inches was chosen as an all purpose plane under the 
old 100 oz . rule, it was flown with l 9's-29's-and 32's; climbs ranged 
from hot to torrid. Under new rules the size is good for 19's. All of the 
original ships are still flying after three years. In competition none hav~ 
ever augered in. I think this is due mainly to the "D" leading edge on 
the wing and stab. I can't say enough for these structures; they surely 
make a wing stiff and resistant to warps. The flight characteristics have 
never been changed and no adjustments have ever been made on the 
airplane since it was tested three years ago. This is a big help at con­
tests, all you have to worry about is good air. 

High times for the airplane is 36 :00 and 40 :00 min. also scoring 23 
out of 26 consecutive official contest flights as maxes or unlimited fourth 
flights. This was under the 100 oz. rule with a K & B 32 up front . 
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W ITHOUT FANFARE, a West 
Coast Free Flight Gas model 

has been quietly chalking up records 
over the past few months at an ever 
increasing rate. 

Space Rod. as the model is called by 
its designer, ·Victor Cunnyngham of 
Baldwin Park, California, is of purely 
conventional design and construction, 
and the dizzy heights of success to 
which the model has climbed is prob­
ably puzzling to many free ftighters. 

Initially, the Space Rod was con­
ceived as a %A gassie, and inspired 
by its success, designer Cunnyngham 
got busy with the slide rule and 
worked out a decimal equation where­
by all of the 1h A's parts are multi­
plied in order to find out the right 
size model for ·the weight and engine 
used for a given class. 

Vic and his son, Vic Junior, are 
membets of the Long Beach Thunder-

- bugs M.A.C. whose members have 
standardized on this one design. And 
the results, well for one thing, all nine 
Space Rod records are held by mem­
bers of the Thunderbugs. At the 1959 
Nationals, contestants flying Space 
Rods placed nine times in the top five 

81 
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places in the various Free Flight Gas 
events, including tst place in %A 
Open, 2nd in %A Senior and R.O.W. 
Jr. Following is a list of AMA Na­
tional Records chalked up by Space 
Rods. 

Class 1hA Senior, 19 min., 52.0 secs. 
held by Vic Cunnyngham, Jr. ; Class 
1h A Open, 37 min., 16.0 secs. held by 
Howard Johnson (both used Holland 
Hornet .049s); Class B Senior:, 35 
min., 50.0 secs. held by Gary Duncan 
(K & B Torp .. 23); FAI Power, 
Senior, 18 min., 40.5 secs. held by 
Gary Duncan (Rivers Silver Streak 
.15 diesel); Class %A R.O.W. Senior, 
10 min., 26.8 secs. held by Vic Cun­
nyngham, Jr. (Holland Hornet .049); 
Class A R.O.W. Senior, 11 min., 25.7 
secs. held by Jack Arkovich (Holland 
Hornet .051); Class A R.O.W. Open, 
9 min., 59.2 secs. held by David Vin­
cent (Holland Hornet .051); Class B 
R.O.W. Senior, 8 min., 38.0 secs. held 
by Vic Cunnyngham, Jr. (K. & B. 
Torp .. 23); Clas:s B R.O .W. Open, 13 
min., 28.0 secs. held by Howard John­
son (K & B .201). 
AUGUST 1960 MODEL AV/A TION 
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USING PROP DIA. TO SCALE MODELS- Don Assel 
Many times we would like to scale a good power design up or down 

to different classes, hoping for the original zip. Then the question arises: 
How big or small should the wing area of the new model be to retain 
the characteristics of the original? 

Using engine displacement as a ratio factor could become ridiculous. 
Scaling a 300 sq. in. model powered by an .049 to one powered by a .35 
would call for a 2100 sq. in. wing. {. 35 -=. 2100 \ 

. 0'49 300 ") 

The wing volume procedure works well, but I think that I have 
found an easier way of doing it. It also takes Reynolds Number into 
account. It is done by using the prop diameter as a reference factor. 

An increase of prop diameter increases prop efficiency in about the 
same proportion as the wing efficiency is increased with size. Thus, since 
both items have a common ground, we can resolve the question into 
working out a ratio of wing area versus area of prop circle. 

In comparing the circle areas of various prop diameters, the only 
number that is significant is the "Diamete1-l". So lets keep it easy. A 
formula based on the above would look like this: 

P,qo,o C/RCLE :t 
W /N<S ARE~;/. 

= PROP C/RCL£ ...2 Or if you would rather use 

a Factor and the lazy way: 

F= ~:::. ~=A80VT8,35 
b~ 36 

/~ E!VG/IVE 6'/'ROP (8 2
xF:./(//N6 4RE1}/T4CTORS ~ 

/9ENG/NE 9/IPROP 

92. x8. 35~675".0 .. A///Vt:.7 

i:9EN6/NC- /O"PROP 

10 2 X 8. 35 = B35°'';v;Nt_7 

DIA. 
6'' 

7" 

8'' 
9'' 

10" 

7.5 
270 
388 
48Q 

608 

750 

8 9 10 

288 324 360 

392 440 490 
51Z 575 640 
648 730 810 
800 900 1000 

You will note from the examples that the wing areas seem about 
right. It will work equally well in reverse. It is, of course, understood 
that the stab areas can be kept on the percentage basis. A 40 <>(· stab on 
the original means that the stab on the new design could also be 40 /(-. 

I have even gone so far as to make a table of wing areas found when 
using different props with several different factors. Factor of 9 or 10 
seems about right for new AMA rules. A factor of 7 hits close to a hot 
FAI ship with a .15 engine. 
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POWER CANARD DESIGN I NG --- Bert Striegler 

The " Quack" is the result of a series of canards that started with a 
Jetex job built in Saudi Arabia in 1952. This was a "stick" job with a 
swept-back main plane: 

~ 
(: 

This ship flew like crazy ; so I got very 

brave and built a power job for a "Wasp" [ 

This one flew like a rock. It had a tremendous nose-up tendency. 1t was 
also most unstable-a total failure. My autopsy on this one was that the 
rudder "area" was too far forward to be effective. Also, a series of sheet 
balsa gliders confirmed my belief that it is better to have the front wing 
considerably higher than the rear wing. The next power job was a sheet 
balsa affair fo r a Torp .035 : 

..-- -- --, 
I 
I 

I 

This ship flew quite well, but its configuration was too awkward to be 
termed practical. 

The last of this series was the "Quack". This job will VTO on a 
Pee Wee .020 at 4 oz. total weight. It climbs as if it were on rails at 55° 
to 60° angle. It would be a potent contest job, except I have no reliable 
means of timing the engine run. The next ship is to be for a "Space 
Hopper". 

I prefer to reverse the prop and run the Pee Wee backwards. A 
4 x 2~ works well. A straight-away or slight left climb is best, followed 
by a left turn in the glide. The glide, incidentally, is quite slow and the 
little monster thermals beautifully. 

I feel this is the ideal lay-out for a power canard. T he CG is easy 
to locate with no weight far up in the nose to cause inertial problems. 
No part of the airplane is in the slipstream and no down-thrust is re­
quired to prevent the looping tendency typical of canards. It has an ex­
tremely fast climb and instant recovery, so I think I am at last on the 
right track. 

I would appreciate any comments you might have regarding the 
aerodynamics of good canards. I won 't be happy until I have won a con­
test against conventional jobs with one. 
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ENGi NE TEST GEAR---John E. Pfeifer, Lansing, Mich. 

No secret about the engine test improvement rig around here in 
Lansing. It is quite simple and very effective. It is surprising to me that 
no one has used it before. 

The "Rig" consists of a proper size tin can with three wheels fixed 
to it by conventional way using landing gear wire. One should take care 
that the gear is long enough so that the prop will not strike the ground. 

The can then is fitted with an engine to be tested, and this can be 
as big as Fox 35's or as little as the little .02. To the other end of the can 
a little hook is bolted on to accept the pull scale. This hook should be 
m line as close as possible with the line of thrust. 

To test an engine (or a prop series) - (or fuels for that matter) 
merely get the engine running full blast and hook the pull scale to the 
hind end and read the thrust. By the way-this is useable information 
since thrust is what the plane uses to fly with and not H. P. One may 
predict with accuracy, if a free flight has a powerful enough engine for 
the weight, to VTO or if H .L. must be used. If the thrust is close to the 
weight of t he ship the thing will VTO. 

We now have the means to check which fuel is the best for your 
particular engine. I find that Fox Hi Nitro runs beautifully in the Hornet 
049's with much increase if the engine is good to start with. If the engine 
is a dog it will not take Hi Nitro (generally). New heads may be sub­
stituted for a check on performance as well as plugs. Washers on the 
.049's may sometimes improve the thrust. There are a lot of hop-up 
ideas for engines and I doubt that any serious testing is behind some of 
these ideas-now we can tell if improvement is made and how much. 

It is interesting how much difference props of the same diameter 
and pitch, but of a different manufacture, can make with an engine. We 
can, and do, quickly in a matter of twenty minutes, test a range of props 
and without flying we are able to get as high as 40o/0 more power. (The 
plastic props are without exception better than the wood blade and quite 
seri.ously so. 15% I get.) Balancing doesn't seem to effect the thrust 
seriously if the prop isn't badly out. 

I started testing three years ago by mounting an engine on a board 
and measuring the stretch of a strand of 3}(, rubber. Very frustrating. Just 
as some data started to accumulate the rubber would break and I would 
have to start over. I have kept a chart of the best thrust for all my engines 
since; and when the engines are not in use I tag them with the data on 
the tag wit h a note stating if the engine is considered good or bad at 
the time. 

A word or two on the size of can to use and techniques: 

Use about a one quart can for engines up to .09. 
Use one gallon can up to .23 or so. 
Use 5 gallon can beyond .23 displacement. 
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I fill the front end of the can (about Yz in) inside with Poly plastic 

to stop vibrations. It can be drilled through and is not hard to work 
with. While the plastic is setting a tank may be inserted inside and thus 
avoid the shaky tank that I used to get. 

The wheels must be free running and the engine firmly mounted. 
If considerable machining is to be done on an engine a quick mount is 
a help. It allows for about three hop-up's a nite. 

When I started testing the .049 engines, 8 ounces was about all one 
would do. Now if we don't get 12-14 oz. we give the engines to the kids. 
Needless to say, we are quite popular with the kids and the hobby shops. 
Tried 8 .02's and didn't get over 4 oz. on any of them. The original was 
4Yz oz. The three blade prop that was used at the King Orange and that 
Blanchard uses is a fluke, since tests show that a 5-3 is good for the little 
.02 if the engine will take it without freezing. 

The whole story is that some engines do and some don'H Same en­
gine and everything. This method tells what is best for your engine. 

Could go on for I am very sold on the practicability of the "Rig" 
for improving Free Flight primarily. U-C, combat can benefit I suppose 
but they have a ready made rig when it is up in the air. All they have to 
do is time it. Radio isn't concerned with power-plus it seems. 

It is important to compare different engines with the same exact 
prop. It is to be expected that a flat pitch props would give better results 
since this is a static test rig and not a dynamic rig. Talked to Goldberg 
and he has some results that show that, providing pitch is kept constant, 
the prop that is best on a static test will also be best dynamically. 
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(Condensed from MAN. January 1959, by Bill Bogart and Bud Rhodes) 

TAIL VOLUME AND C.G. LOCATION 
The center of gravity location on a model is of primary importance 

when trimming for the optimum climb. At a forward location, the airplane 
will fly at a high angle of attack where the drag is high. At an aft loca· 
tion, the airplane will dive into the ground if unstable. There is a loca­
tion, generally in the wing, such that when the CG is at this point, the 
airplane will be neutrally stable. For the best climb position, the CG 
should be just forward of this "neutral point". This point is mainly de­
termined by the physical characteristics of the wing and horizontal 
stabilizer. 

Only four terms need be considered when estimating the proper CG 
location. These are: Wing areaS.J, horizontal stabilizer areaStf, wing 
mean aerodynamic chord f. and the tail length 1+ • . These four terms are 
grouped to form a term called "tail volume". It is so called since the 
units in the numerator and denominator are cubic: 

The term 1+
0 

is the distance between the leading edge of the wing mean 
aerodynamic chord and the quarter-chord location of the horizontal 
stabilizer. 

A correlation of tail volume and CG location with respect to the 
wing mean aerodynamic chord has been made. This correlation includes 
over sixty competition-free flight models of USA and foreign design 
which have appeared in various magazines. Several of the more popular 
and successful airplanes are included in this tail volume plot presented 
in Figure 1, indicating that the greater the tail volume, the farther aft 
is the CG. The line drawn should be considered a guide for initial design 
of flight considerations. Only through flight testing can the final CG 
location be set. In calm or smooth wind conditions, the model can be 
safely flown with a CG lO' 'r farther aft than the line shows. However, 
for gusty weather, keep the CG to the left or stable side of the line. 

Incidentally, the MAC presented in Table 1, is based on wing-area / 
wing-span, which is approximate. However, if the reader can compute 
the MAC from the proper expr.ession, it should be used. 

Downthrust is used solely to keep the nose down while climbing. 
Without downthrust, some ships will loop. Assuming the stab is set 
properly for the glide, looping is caused by having too stable an airplane. 
Or looking at Tail Volume plot, being too far to the left of the line. Take 
the downthrust out of the Rarµrod and it will loop. Move its C.G. back 
near the line and it will not loop. In essence, downthrust permits a slightly 
more stable ship to be flown. High thrust line ships do the same thing as 
down thrust. 

With regard to your noting the ships being close to the razor edge, 
the line was drawn only after knowledge of where the ships were on the 
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plot. My master plot of 60 ships has points on both sides of the line. 
However, the ones on the right or unstable side are generally European 
models. It seems their air is non turbulent. A model can be flown on a 
dead calm day at C.G. IO !fr aft of the line shown. However, try it in the 
U.S. on a common flyable Sunday, and it will dive in. In our weather, 
the ships must be more stable. 

I believe that the U. S. teams are at a disadvantage flying in the FAI 
Finals in Europe because our C.G.'s are too far forward for good flights 
in calm weather. Jim Horton has recognized this and flies his rubber 
models and gliders with the wings in two positions-windy weather and 
calm weather. In windy weather, the wing is aft, putting C.G. at 50% 
C.G. In calm weather, the wing is forward with C.G. at IOO Jt. 
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MODEL CLASS AREA SPAN A/R MAC Al2EA SPAW A/R Tl.LE ti. TLVOI- C.{,jlf/11. 

Zl:E:K A ~81 . 51 ~.6 7.5 12.0 ZS 5.1 l5.Z 1.05 .69 
<#AWN A 4~.lf b2 9 7 143 Z6 4.7 30.8 l.45 • 715 

~PACcR ·.s 590 64 7.0 9.1! 175 2'1 .3.8 Z9.0 .9'1 .64 

KIWI '/2.A 186 35 G.6 5.3 59 15.3 4.0 Zl.3 1.27 .75 
SAILPLANE c 880 77.5 b.8 11.4 282 36 4.6 41.6 l.\G .10 
RAMROJ) c 770 69 6.9 11.2 33Z 40 4.8 38.6 1.48 .so 
GASTOVe A ~80 5Z.5 7.Z 7.Z 1'53 28 5.t 29.3 1.67 .88 
CIVt' BOY B 575 '1.2 '·' 9.4 2'15 33 4.0 35."t j.73 l.OO 
VUlOGAN .B 504 59 ~.9 8.5 .256 32 "f.0 ~9.8 1.18 -88 
POGO 11.A 170 ~'/-.5 7.0 5.0 85 18 3.8 19.8 \,98 J.06 
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Initial experiments with timer operated elevator gave terrific straight 

away climb, but shocking stall at top. When the timer operated, the 
e1evator went up immediately, but model was still going full speed, and 
the motor would run on momentarily, thus causing the stall. One effort 
had timer to rudder and elevator, and gave perfect flick rolls. Ask a 
flying instructor what happens if you pull back and kick rudder while 
flying at full speed. 

What I needed was a delay on the elevator action, and after a year 
or so, hit on the rnlution shown. Motor timer is old Austin Ignition job. 
The former contact spring hold back a brass stop, when this is released, 
the push rod moves forward, closes the fuel cut off and triggers off timer 
No. 2, which is set from 5-10 secs. (Not critical.) This eventually with­
draws wire protruding from tail, allowing elevator to go up. 

Elevator is quite small, about 10% of stab. Angle may be adjusted 
either for climb or glide merely by bending that crazy looking hook affair. 
Climb is dead straight at a steep angle, and very fast. No power wasted 
looping or spiralling, and very easy to regulate. 

It sounds complicated, but I have had a lot of flights without trouble, 
and won the F.A.I. event at our last Nationals with an O.S. 15 job. The 
whole works are mounted under a hinged cover just behind the pylon. 

FUEL LINE TWO TIMER 

~ Jim Fullarton, Australia 
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Trigger wire bent so that rudder snaps 
y, to I sec. before en gine cuts. Rudder 
line rin g slips over t he top of "DE" pin. 
When triggered pin pulls down below 
alum. sheet, rudder line is released . 

I have used Horton's Auto-Rudder for several years on Wakefield. 
And two years ago I put one on my F AI Power model. This allows it to 
climb with less turn , hence more altitude, yet I get glide transition from 
a tight ri ght turn . 

The ship uses right thrust and left rudder in the climb. (Makes about 
180° turn in 15 seconds.) Durin g the last Y, to I sec. of power, the rudder 
is tripped and causes the ship to go into a ti ght right turn, and the glide 
transition is achieved with little or no stall after the power cuts. Only 
once has the "gadget" misfired on launch. This, of course, is disastrous. 
If DE valve gets sticky, the rudder is slow going "right", and you get 
the re gulation number of stallin g turns before settling down. 
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NOTES ON FL YING SCALE MODELS Ray Weber, Jr. 

I am thoroughly convinced that the average flying scale model builder 
tries to make his model too ~mall. While this is entirely understandable 
from the transportation standpoint, it is nevertheless true that he is 
starting with two strikes against him in the aerodynamic consideration. 

The average flying scale model is HEAVY. The builder piles on de­
tails and finish till the model is overloaded beyond the point of good 
consistant flights. The model may gain a lot of f.cale points but without 
a successful qualifying flight, it won't even retain the scale points. 

My_ recent experience as a flying scale judge at the Dallas National 
Medel Airplane Meet confirms these thoughts. Let me illustrate. In the 
Control Line scale open class Norstog's beautiful Spad XIV was first in 
scale points. The model also flew well in a scale-like manner. The second 
place model by Carpenter was the largest C / L scale model in the contest . 
In my book it flew the best of all the entries. Because of this fine flying 
ability, his model almost won the contest. If points could have been given 
for a wheels-up landing Carpenter's model might have won. As it was, 
Carpenter's skill and the models fine flying ability produced the most 
beautiful wheels-up landing I have ever seen. I was pleased that beyond 
a few scratches the model was undamaged. 

Several other beautiful high scale point models did not fare so well. 
A beautiful fiberglass T28B equipped with retractable gear succeeded 
in attaining only enough height to seriously damage the landing gear 
when it struck the ground. This was simply a case cf too little wing area 
and power for its weight. The model was very strong and beautifully 
finished, but just too heavy. A tiny SBJ-3 also proved incapable of flight. 
Several large multi-engine planes flew well. 

In free flight scale a similar pattern developed. The larger models 
flew best and it takes a pretty good model to do 40 ~econds of flying. 

In R / C scale the ~ize and aerodynamics is even more important. This 
plane must carry quite a load even without a lot of detail added to the 
model. The prettiest scale flying was done by Morgan"s 9 ft. Cub. In 
flight, his plane could hardly be told from the full-size Cub which was on 
the field. The most beautiful R / C scale, McCullough's AM-1 Mauler 
proved my point by weighing in at 10% lbs. It was designed for a 45 
engine, but a McCoy 60 with which it was later fitted, would have a job 
keeping it flying. This plane had a span of 68 inches which is not so small, 
but it was too small to do well the job assigned to it. 

Perhaps this is the soot to remind you that when the span of a model 
is doubled, the area is increased four times. By building a model a little 
bigger, the area is increased bv the square cf the increase in soan. 

The efficiency of a wing is measured by the Reynolds number. The 
Reynolds number, roughly stated, is the number of "air particles" over 
the wing in a given period of time. The greater the number the more 
efficient the wing. The number can be increased by increasing the speed 
of the airflow or increasing the chord, or both. It is quite obvious there­
fore that the lar ger model not only has more area to lift its load but the 
wing is also more efficient. 
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I have arbitrarily selected the scale of 2 in. = 1 ft. (1 / 6 size) for R / C 

scale. A number of kits to this scale are already on the market. Many 
planes may be built to this scale without reaching the ridiculous size 
stage. The list includes the light aircraft such as Cub, Aeronca, Na vi on 
through the WW II fighter aircraft. Several twin engine planes are also 
included in this group such as Aero Commander, Piper, Appache, Piaggio 
Gull. This scale often allows complete cowling of the engine. 

SELECTING THE SUBJECT AIRCRAFT 
These comments are generally true for all flying scale models, how­

ever, control line scale can include a number of planes which lack suffi­
cient stability for free flight models. 

We have learned from free flight experience that certain proportions 
and aerodynamics considerations make better flying planes. Look for these 
proportions when you select a scale subject. Look for a larger stabilizer; 
a long tail moment arm, enough dihedral the correct nose moment. Es­
pecially in free flight scale is it important to choose the correct propor­
tions for here, once the plane is released, the only controlling factors are 
the aerodynamics of the model. In R / C scale slightly more latitude in 
choice exists for here some degree of control is possible in flight. Don't 
however, expect R / C to permit successful flying of a plane that lacks 
good proportions and flying characteristics. When looking for your sub­
ject plane, keep in mind the engine you wish to use. If possible, try com­
pletely to cowl the engine, but remember, you have to keep it cool so 
select a plane that has enough air scoops for this purpose. A radial engine 
plane fills this bill well, but many builders prefer to avoid the "built in 
headwind" this type of plane comes equipped with. Some "in line" engine 
planes can cowl an inverted engine but remember it is more difficult to 
run inverted engines. 

There are a few sources of scale drawings presently available in the 
USA. Nietos drawings to '.}t4 in. scale are ava-ilable from the Smithsonian 
Institution. Back isrnes of Model Airplane News contain some excellent 
drawings by Nye, Nieto and Wylam. A new standard for scale drawings 
is currently being set by Superscale Inc., Box 201, Arlington, Texas. These 
drawings are all to % in scale and include cockpit and landing gear de­
tails. They are the result of extensive research and are as accurate as 
they can be made within the scope of the drawing size involved (30 - 36 in. 
shee~s). Superscale presently features the work of six draftsmen; Willis 
Nye, probably the best known (in the USA) of the group, because his ex­
tensive work for Model Airplane News, has drawn the Douglas B26C to 
% in scale (the only deviation from % in. scale. Nye approaches his work 
as a historian and, thus, his work is of as much interest to the historian 
and collector as to the model builder. 

Kikuo Hashimato, an outstanding artist, known throughout the world 
for his work in Japanese Magazine Airview, has drawn the A6M5 "Lero·• 
fighter and the Me 109 G fighter. 

C.A.G. Cox, with a world wide reputation for his work in Aero Mod­
eler (England) , has drawn the Supermarine Spitfire. 

E. R. Atkins Jr. , the organizer of Superscales, and a scale model 
builder of great skill, author of two scale model articles (F4U and F8U 
MAN), has drawn the F4U, P51, B , C, and D and Aero Commander. 
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Dave Brazelton, also the author of a scale model article (SBU-2 

MAN) has drawn the P47-D. 

LeRoy Weber, Jr. (that's me!), who has never had anything pub­
lished, has done the P38-L-5-LO. This drawing is the result of several 
years of intensive research and sets a new standard for details on scale 
drawings. 

Now for a few hints on presenting your model to the judges : 

It is up to the builder to "prove" his scale to the satisfaction of the 
judges. Go about this carefully and completely .. Point out the features of 
your model in detail. Illustrate the features with photos, if possible. If 
you have duplicated an authentic color scheme, verify it with photos 
and / or other authenticated data. One contestant at the Nats presented 
the judges with a series of color slides and a viewer to authenticate his 
detail and color scheme! (I assure you, he received maximum considera­
tion). 

Organize your material so that the judges may go through it quickly 
and easily. Too large a mass of material may be skipped over so keep 
your presentation to the point. Several builders at the Nats presented 
their information in book form which was easily used by the judges. 

Here are a few thoughts on finishes: 

If your plane uses camouflage, make it authentic! However, verify 
it for the judges and point this out to them! There has been much (and 
I'm afraid justified) criticism of judges for "going for" high gloss fin­
ishes when in fact a scale finish.thould have been dull or flat . If there is 
any other special feature of ycur finish1 point it out (and verify it) to the 
judges in your presentation. 

Too many scale models are test-flown at the contest. While the de­
sire to present your model to the judges before it has been flown is en­
tirely understandable, it is highly undesirable. At the 1960 Nats, all the 
C/ L winners had been flown before, as had the R / C scales. In the free ­
flight scale at least the Open winner had been flown before, and I'm quite 
sure that the other winners had at least been test-glided and trimmed. 

I have presented my thoughts on Scale Modeling with the hope that 
they may helpful to novice and expert alike. If they provide "food for 
thought" for even a few model builders, I shall be amply repaid. 
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AIRFOIL TURBULATORS - Fred Pearce, Hampton, Va. 

The report on triangular turbulators claims they are four times as 
effective as square strips in inducing the transition from laminar to 
turbulent flow ("On Transition from Laminar to Turbulent Flow," by 
Hama, Long and Hegarty, University of Maryland, Techn. Note BN 
81). Unfortunately, triangles don't seem theoretically suitable to the 
boundary layers as they develop in model airplanes! 

~ OC/ Y'- s~ 
').,, \.) , 0'101--+---+---+---+---+---::::t.---=t---t-----r---1 

~~"' 
~ ~ ~, 0201----i----::.~=----+--+---+---+--+--+---t'-HJ"c~-
~ ~~ 
~~' (} .! /,0 

What happens is that the boundary layer thickness builds up so 
quickly from the stagnation point at 20 ft / sec. that a device with a sig­
nificant chord wise depth has a wide variation in boundary layer thickness 
from front to back, resulting in the point of the triangle being near the 
surface and receiving relatively high velocity flow, whereas the base 
further downstream is buried deeply in· the layer and experiencing low 
velocity flow . Thus, the situation defeats the purpose in trying to use 
the lowest height device to trip the layer. 

The triangles are compatible at higher velocity flow and in fluids 
with less kinematic viscosity than air (such as in water, where Hama, 
Long and Hegarty made their tests). 

It is difficult to compare turbulators. The triangles may yet be 
proved better than other devices for flows near 20 ft / sec. Bob Champine's 
Lindner glider offered a quantitative evaluation of triangles. He built it 
with sheet balsa wings and used a large leading edge radius (2o/0 ?). The 
ship was a poor performer. He then installed triangular patches as shown tt1 
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The glider was not helped by these patches. It actually declined in 
performance. He removed these patches and installed a new set as #Z 

The glider was now an excellent performer with still air time ap­
proaching three minutes and very good windy weather performance. 

My best guess as to the size of triangles for Nordics and Wake­
fields is : :#" 3 
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I hope eventually to have good data about turbulators when Harry Shoaf's 
wind tunnel is finished soon. He worked with NACA tunnels and is 
building a terrific low turbulence tunnel at home. 

I have worked up an article which gives the effectivity of various 
simple turbulators with formulae and graphs enabling their size and 
location to be determined. The weak points in the development are the 
difficulty in computing boundary layer thickness on a lifting airfoil, the 
fact that only coarse estimates are available for the Reynolds numbers 
necessary. for transition in a favorable pressure gradient, and the am­
biguity in estimating the location of the stagnation point. 

Summary: TURBULATORS OR VORTEX GENERATORS 

Experimental data for the effectiveness of several turbulator shapes 
is applied to select the proper size and location for the device. Using 
Table I to find the Reynolds number for the type of Vortex generator, 
and Graph A to obtain the size of the device, the proper location is then 
determined from Graph B. 

There are many types of turbulators or Vortex generators : 

I. Devices p~ojecting ~per 
camber of airfoil 
a. Sandpaper type roughness 
b. Row of spheres or other 

shapes 
c. Round strips 
d. Square strips 

II. §pecial devices on upper 
camber of airfoil 
a. Triangular patches 
b. Etc. 

III. Devices some distance in 
front of airfoil 
a. Vibrating wire, thread, etc. 
b. Grid or raster 

IV. Modification to airfoil shap! 
a. Grooves or notches 
b. Steps 
c. Small leading edge radius 

Only Type I will be included in this 
discussion. 

In the flow of air or any fluid over a surface, the viscous or fric­
tional effects are more pronounced at low velocities because the viscous 
shear or frictional force is proportional to velocity, whereas the energy of 
the airstream is proportional to the velocity squared. This is to say that at 
higher velocities a layer of air or a streamline may flow over a surface 
with less tendency to slow down or stagnate as the result of friction . If 
the streamlines adjacent to the surface become stagnant from giving 
up too much energy to friction, they break away and separate from the 
surface. With an airfoil this can result in a stall when the angle of attack 
becomes too high. 

Model airplanes are much more likely to stall than full size airplanes 
because the airflow is much more subject to separation since there is less 
energy in proportion to the frictional forces and because the model air­
plane airfoil has smaller radii of curvature, thus requiring the airflow 
to negotiate sharper turns. 
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In order to explain the effect of turbulators, it is necessary to use 

the boundary layer concept. An airfoil moving through the atmosphere 
carries along a thin film of air sticking to its surface because of the vis­
cosity or stickiness of the air. In this thin layer, the velocity is zero at 
the surface, increasing as one moves away from the surface till it reaches 
the velocity of the free stream air. The distance one must move away 
from the surface to obtain the freestream velocity is defined as the 
boundary layer thickness. This thickness increases as we move down­
stream (see Fig. 2). The boundary layer flowing along a surface is at 
first smooth with no eddies. If there were layers of smoke in this film 
of air, the layers would not mix but would flow as streamlines. At some 
distance downstream, this laminar boundary layer suddenly breaks up 
into turbulent flow characterized by severe eddies which mix the layers 
of air speeding up the air close to the surface. The point to be emphasized 
is that air flowing at higher velocities has less tendency to stagnate and 
hence to separate, thus causing the airfoil to stall at higher angles of 
attack. This seems to indicate that if there was turbulent flow over the 
upper surface of the airfoil, there should be less tendency to stall because 
the velocit ies would be greater near the surface. (See Figure 2.) 
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How can turbulent flow be induced over the upper surface of the 
airfoil? Without any irregularities to induce eddies, natural transition 
from laminar to turbulent flow occurs a considerable distance downsteam. 
If we introduce roughness on the surface, the roughness starts waviness 
in the laminar flow which causes the transition point to move upstream 
toward the roughness. If we increase the size of this roughness, the trani­
tion point moves closer and closer to the roughness till it reaches the 
roughness itself. Roughness of sufficient size to cause transition to tur­
bulent flow immediately behind itself, is called critical roughness. This 
critical roughness is generally described by Reynolds l'lumber. The Rey­
nolds Number is a ratio of the momentum of the air in contact with a 
surface divided by the viscosity. Any body having flow characterized by 
a given Reynolds Humber will have the same flow pattern as any other 
geometrically similar body with the same Reynolds Number. 

(/) 

Vook 
-v 

Rk -Critical Reynolds Wumber for transi-
tion at the turbulator 

11<10 -Free stream velocity, ft / sec. 
k -Height of turbulator, ft. 
V -Kinematic viscosity, ft'7'sec. 

Using the free stream velocity, Voa, rather than the velocity at the 
top of the device, is an approximation allowed for in the data. The ex­
perimental data for the size of a device to trip the boundary layer so 
that the flow changes from laminar to turbulent is subject to considerable 
uncertainty or scatter ; so Table I is open to revision. 

TABLE I 
Critical Reynolds Numbers for Transition from Laminar to 

Turbulent Flow at the Device 

.:DG'///CE 
1}rOR /:LAT RRFOR AIR~OIL 
Pl.ATE 4T<X.=O 47 Jl/6# ur-r 

ROJY OFSP/./Ek>ES 5'70 MIN. 1/#0 
S-'lN.OPAPGR TVPE 320 II 6~0 

~OCINZJ ST~IP OR Jc/IRE 220 fl 4~0 
S<yV'4'7<E .SIR/ P !CO I/ 360 
7Rl4"11Gl/LAP P.47C/IES 50 " 100 

These data for the Rk for a flat plate at zero angle of attack are derived 
from several sources. The values of Rk for an airfoil at a high angle of 
attack are estimated to be twice the value for the flat plate at zero angle 
of attack. At Rk even slightly below the critical size1 turbulators become 
ineffective. 

Experimental data indicate that the most sensitive or effective loca­
tion for the tripping device is where the boundary layer is 1.25 times as 
thick as the device. 



98 
The thickness of the boundary layer for a flat plate (<X = ofl) is: 

(2) 
& - Thickness of boundary layer, ft. 

s:: 5 {Y.!S... V -Kinematic viscosity. ftl. sec. 
X -Distance down::;tream, ft. Uo0 
V~ - -Free stream velocity, ft , sec. 

The computation of the boundarv layer thickness on an airfoil at a 
high angle of attack is quite difficult. The assumption that it is the same 
thickness downstream from the stagnation point as the boundary layer 
on a flat plate at zero an g le of attack is an approximation. Actually, the 
layer is slightly thinner on the airfoil at high angle of attack because of 
the negative pressure gradient. but this difference in thickness is thought 

to be slight for the parameters of model .airplanes. 
a+ h1C)h 

The stagnation point for the airfoi lA lift is approximated by the point 
of tangency of the leading edge radius and the lo wer camber. 

nG.3 
,X:: DIS7.4tVC& OOWIVSl/ZEAM 

~/lO/t'f 5/A<fNAT/011/ ?O/N'r 

' E.sliMATE.D s 7'Af7NAVotV p()1,vr Ar HI!!# .1..1;:-r 
As an example, selecting a square strip style turbulator; what size 

and location is necessary for a Wakefield model flying at 20 ft / sec? 
From Table I. we find Rk = 360. Substituting this value in formula (1): 

~:::360 
(1) 

=- 1. 63(/o)-L/ 360 =.oo.z93;:-1;, = .035/N'. 
20 

The height. k can be found directly from Graph A. Next, to find the 
location where the boundary layer is 1.25 times as thick as the turbulator, 

we use formula ( 2) : (.2) 

~ =5Y yx §-= /,25 k Vo0 ~ 20 l'l./sec. 
k~°Z;O'O <::::. 00293 .,C~( 0351tt1) 

x = ~ Y=- !.63(10J-~ 
(.293) 2 (10)- 4 20 x = 16 ( /. 6 3) (/O)-~ = . OG 59 .Ff-. -::. • 781 IN. 

The location can be found directly from Graph B by selecting S -
l.25K -_ 1.25(.035) =- .0438 on the right and picking X off the curve for 
20 ft / sec. velocity. we get X -- .78 inches. 

Summarizing~ We have determined that the size should be .035 inches 
and it should be located .78 inches from the stagnation point, as shown 
in Figure 3. 

The procedure in the example can be applied to other type devices 
at different flying speeds. 
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CIRCULAR SHEET FUSELAGES-Alan Nobbs, England 
This system was inspired by the beautiful streamline Wakefield built 

by Ted Evans in 1954. It was specifically for 80 gramme rubber Wake­
fields, but has since shown that it has applications for all weather Open 
Rubber1 and even more for the newer 50 gramme rubber Wakefields. 
Apart from the beauty .of line,this type of fuselage offers reduced drag 
over conventional slab and / or diamonds, strength without too much 
weight, and, most important, rapid building. It seems a contradiction in 
terms to say "I built a streamline fuselage in a night"-but it is quite 
possible. 

The original, built as long ago as September 1954, consisted of two 
slightly tapered cylinders, a parallel sided cylinder and a carved block 
end fairing assembled as in the drawing: 

.I~ x j R/IYG, //V.S/0£ n9.1 ACT.5 45JOl/¥'fR 

\ 
\ 
1;J)JJ)J 

,, ,,,,,-.£f:7Z:,._.....- rHESc Tl//C 

r/eOH .S()~l.lJ 
4Al.SH. NOl.LOIVc/)? 

1'AIJ.PL.AA/E S£A7 
ti 11111 

' 'A~E oUl'.tlCArG cvr-
The cylinders are moulded on two previously prepared blocks, which 

may be turned in balsa or hardwood, and which must be smaller in dia­
meter than the finished article by the thickness of the walls. 

The centre portion will be described first. A sheet of 1/ 32 in., straight 
grain, white, which curves easily across its width is cut and joined­
ordinary cement butt joins will do, so as to produce a rectangular equal 
in length to that of the desired centre portion, and with the width slightly 
greater than the circumference of the block-measure this with paper or 
string. See Fig. 2. This sheet is wrapped around the block. 

--':Nli~:!:cn~~~: A e ~)' 
~ . -~ = T V{//jJ) 11JI ' 
~~~- -+3 ,,,,,,,,1 y~ 

==- t1l' . ~-<-
- - --=-- -=- -==--- . , 11''''' ~~--:: 
--.--<7e~ - ~ -~~~~-
~..::.:---=------ • Fiu.2 ' 

By lapping the sheet over itself it is possible to mark it and cut it 
to the correct size. If the sheet is rather stiff, it may be damped. Another 
sheet is made up, this fime with the soft sheet wrapped round dry and 
also cut off to size. The inside of this one is well pasted with one of the 
cold water glues-Casco on the original. The first sheet is held on the 
block with the left hand and the second sheet applied with its middle 
over the joint in the first sheet. This is then worked round, and the whole 
assembly bound round with ~· (Thread would be too hard and make 
marks-strip rubber would do.) This may be set aside-near the fire if 
you like, and left to dry. When it is firm, it is a good idea to tap out the 
core, because the whole assembly tends to shrink a little. 
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The other two (tapered) cylinders are made in the same way, but two 

layers of 1/ 32 in. sheet are used and of course the sheet before applying 
to the core will be as Fig. 3. 

This shape is easily produced by wrapping the rectangular around 
the core and marking off. The shaded part may be removed afterwards. 

When dry-and I repeat all this may be done in one evening, % in. 
wide strips of 1/ 32 sheet are glued inside the ends of the center piece with 
half the width extending for the mating pieces. It is important to make 
sure that the ends are square here, or bent fuselage will result. A fair­
ing carved from soft block and hollowed is added at the back after fitting 
ply supports for the rear peg. Before finally glueing up1the three cylinders 
are best doped internally-to stop lubricant soaking in. A little manipula­
tion may be needed here. 

Dimensions have not been put on the drawing because these, and 
wing mounts, are matter of tests. However, basic finishes includes 
smoothing the corners at the joints. Fig. 4. 

1111111111 11 111111 111 1111111111111111 !if/. flr-_~=-=~'S_~-:=-===---.:::::::i.a 
Take off the ~rner here, the 1 / 32 interior ring makes up for any 

strength loss. Reinforcement may be added inside the nose, and of course, 
the usual ply-former. Covering is with tissue doped on. 

I built two fuselages, the first 2 % ozs. Both survived to the give 
away stage, after more than their share of prangs. Two of my colleagues 
also had a go. One turned into a successful 80 gr. Wakefield and was 
abandoned when the 50 gr. rule came in. The other, by Ken Attiwell, was 
thin and shapely when built 

but 80 grs. of rubber went in only under compulsion. This was revived 
under the 50 gr. rule and is the most successful in the Club at present. 

It will be realized that using more sections will produce a more 
shapely fuselage still. 

Obvious points to watch are wood selection, and not getting glue 
on the blocks, which must be well waxed. 

Possible developments of this idea are to use very carefully selected 
light 1/ 32 sheet for all lamination, with perhaps a grainy tissue between 
the two laminations, grain opposite to the wood, to prevent longitudinal 
splitting. This could produce a 1 % ozs. fuselage for Open Rubber­
which is no heavier than most light weight fuselages after a couple of 
repairs. 

Many current Wakefield models are also usin g fuselages which ap­
pear to be made on these lines. 

Further details were published in Aeromodeller, May 1954. 

(With thanks to John Pool for preparing this article.) 
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The enclosed drawin g is of my current Wakefield . and i~ basically 
the same as 1 shall build for 1961. 1 have had some troub le with it which 
1 think is due to the Benedek section. but which I have now sorted out. 
In hct weather, with nothing but a lazy wind. one can trim the model 
almost to stall point on the glide and be rewarded by a good climb and 
a hovering glide. However, this trim is fat al if the wind gets up at a ll: 
half way through the glide the nose dips and the model comes down in 
ever diverging unstable stalls. For thi~ type of weather an increase in 
stab incidence is necessary in order to increase the glide speed. U ~ually 
this difference in trim amounts to only 0.010 to 0-020 inch packing under 

the stab t railing edge. FUSELAGE PROFILE FORMULA 
When drawing fuselages a good approximation to the natural bend 

of balsa longerons. and one which gives a smooth profile. can be obtained 
by assuming a cube law droop. Referring to the sketch it will be noted 
that the total droop, d, over a length L. occur~ between the nose former 

. d h f f . co .... f'd. and the maximum ept o uselage section . ,... 
t 

x 

-------x 
,::,-, ---- ----L --- . ---

y droop, inches. 

distance from maximum section . inches. 

Thus y -c a x3 

where a 

R. W. New, England 
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50 GRAM WAK EFIELD DEVELOPMENT 

Michael Segrave ------------------Canada 

With the advent of the 50 gram rule came a need for a change in 
the old well -tried lavout. Stress would have to be placed upon the glide 
as the motor run could not be expected to contribute as much to the 
overall time as before, thus creating a need for a layout of the powered 
glider type. Since the rubber allowance was small, the model would have· 
to be climbed as fast and as high as possible. Emphasis would have to 
be placed upon the blend of power and propeller so that good climb 
characteristics would be obtained together with a run of reasonable 
length. A figure of 40-45 seconds seemed about right for the run: A prop 
turned at an average of 10 rps for the duration of the climb, would give 
a maximum usable turns in the region of 450. 

Around this time, a table had been made covering the various ar ­
rangements of 50 gms. The motor to be used was selected from it, bearing 
in mind the quality and availability of types of rubber, and the prop 
designed accordin gly. It was noted that the motors above and below 
the selected one would be useful as alternates should the particular 
motor / prop combination prove to be unsatisfactory. The prop used was 
of the large diameter low pitch variety and featured thin blades as an 
effort to increase efficiency. 

MOTOR SIZES Comparative A ctual Leng th Turns Max . 
Strs ·I Dimens i ons X - Se c tion X /S sq.in Inches per /in. T urns 

16-1/4 x 1/ 24 35.8 0.166 18 19.7 355 
26-4 x 1 mm. 34.6 0.160 18. 5 20.0 370 
20-5 x 1 min . 33 .3 0.155 18. 7 20.3 380 
3 6- l / 8 x l / 3 0 32 . 2 0.150 20 20.6 412 
24-4 x 1 m m . 32.0 o. 149 20 20.6 412 
16- 6 x 1 m m .. 32.0 0.149 20 20.6 412 
14-1/4 x 1/24 31. 4 o. 146 20.5 20.9 428 
34-1/8 x 1/30 30.5 o. 142 21. z 21. 2 449 
18-5 x 1 mm. 30. 0 o. 139 20.7 21. 5 445 
22- 4 x 1 mm. 29.3 o. 136 21. 8 21. 6 470 
32-1/8 x 1/30 28.7 0.133 22. 5 21. 9 493 
14- 6 x 1 mm. 28.0 o. 130 23 22.2 510 
12-1/4 x 1/24 26.9 0.125 24 22.6 542 
20-4 x 1 mm. 26.9 0.125 24 22. 6 542 
16-5 x 1 mm. 26.6 0.124 23.3 22.8 531 
12-6 x 1 mm. 24.0 0.112 27 24.0 648110J 

.,._. Regarding your comments on the "droop" formula, the notes you 
made relating to deep sectioned fuselages of yesterday were correct. With 
today's narrower fuselages one doesn't have such large changes in slope 
to worry about. Nevertheless, when we look round the contest field , it 

is obvious that many fuselages are not subjected to a "natural" strain 
owing to the profile being incorrect, structurally speaking. Using hard­
close grained strip for longerons can cause undue distortion if these are 
not perfectly matched, but the Ll formula helps to mitigate this distor­
tion and prevent overstrain at localized positions. 
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In order to achieve as good a glide as possible, a high aspect ratio 

wing of t hin section was employed. This section, based upon previous 
work with A/2,. featured high camber and low profile thickness, factors 
which necessitated sheeting the top surface to prevent distortion, and 
was set at a low angle to utilize the stab "power" as much as possible. 

Low sinking speed would be of little use if the model was not stable 
enough to take advantage. Thus a long moment arm and large under­
cambered stab were incorporated into the design which, together with 
ample side area and dihedral1combined to provide this necessary stability. 

Early tests on the prototype with C.G. at 50% showed a poor climb 
and fast glide. The introduction of a flat bottomed stab improved the 
glide ·greatly, but the poor climb persisted until the prop was replaced 
by one of 21 in. dia. , 28 in pitch. Things then began to warm during fur­
ther testing and placed fifth in 1959 Eiiminations. The ship was worth 
about 2 :20 at this time. 

The next step was to move the wing forward, made possible by 
smaller diameter propeller, and in doing so, relocated the C.G. at 60o/o. 
This brought about the largest increase in performance as the model 
then climbed well and glided very flat. Flights in evening air showed 
the ship capable of around three minutes. 

During test flying , the rather extreme looking (for a Wakefield) 
layout had presented a number of problems which had to be solved. A 
consistent glide circle could not be achieved, the model turning away 
in the opposite direction as often as not . The cause of this was the clif­
f erential warps used on the wing to provide roll on the climb. Removal 
of these, cured the glide and) surprisingly, had no adverse effect on the 
power pattern, due, probably, to the high A.R. wing dampening any roll­
ing tendency_ At the same time, down and side thrust were removed, 
which all added up to a more efficient model. It was also thought that 
the fairly large dihedral and side areas combined to produce stability 
would not be as necessary as was originally envisaged, particularly as 
large offsets were required to give a consistent glide circle. A slim model 
of low dihedral would be easier to turn as well as being more sensitive 
to thermals. 

A second version was then built incorporating all the lessons learned 
on the original. Climb was very much better. Glide was improved by 
the addition of area to the wing in the form of span which raised the'. 
aspect ratio into the bargain. A higher pitch propeller was fitted to take 
advantage of the lower drag, being turned by a motor of larger cross 
section. So far, this model has shown up very well and will be flown 
extensively in preparation for the Eliminations in 1961. Times are good, 
a figure of 3 :30 or more is expected in evening air. Summarizing: 

1 ~ Gocd all weather performance due to good penetration qualities. 
2) Ease of maintenance-surface flat tip to tip. 3) Low side area requires 
small offsets for turn. 4) Climb docile-of the "forgiving" nature. 5) Ex­
cellent stability. 
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1958 Wakefteld /J.finner 

'by Bond Baker 
Austral/a 

Lamina.ted n:;lon. 
,g ~eri.t spmer 

Fuse lage section 

Sh~t 1',,LJ 
·1~w 

216,5sq iJ'L 
(13, 98 dni 

ruselaqe moulaef 
OUJ<zr hart wood jorme 

0 
O"> 



W/nq fl1rfoi/ - NACA 6409 
I 

c:=== -

5-~;~ ~~ 
spro..ce --.2.2 2.3,,,,,, Tail _ flir/oil - own 

~ ~ 7??7=' 
4.6 2.10 

Power . 14 stro..nd.s Piro// 
mo.J< . turns : 510 
( 9 turns/ srzc) 

- 1'doum. 

Ribs· Sfxu.t 1,5m,., ~ 

1255 

Performan.ce · 
-World Champ1onshtp 1959 - 900 uc. 

XIII contrut >Zrzhrovice 1959 - 900 .s~ 
C:urch s11.cond txz..st WaJ:e/1<lld. 1g5g 
Cont,zst timCLS: 819, 8S0, 822,836,857SIZC 

Weights . 1.J.Jing - 549 
Tad - 109 
Fusflio.ge•rudor 909 

""' re,~ 

s·"'"o 
•"'"\)'. 

Prop • block - IJ5g 

Rubber - iiQ,59 
Totat - 2409 

m -

L1o_C~~--------u1u----'----~ 
WINNER 1959 WORLD-CHA!1PIONSHl1{ 
WAK£nao • XL -59 , 
flown. by . Frant . Dvorcik ~~~=:::::!:=:::::'.:::::::::ljit:55:::::0~==::::t::::::=::~"" ci.es19n.et by . J)aaos/al.)- Cfiek '-----------------~-
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Down 1° 
Right 3° 
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"" . t . 4 8-------1 
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'Wing section B -6405 -b, tail section B-6455-b 

107 dia 108 dia 
\ 

\ 

14 strands f x ff. Pire!Li -
Tota! 'Weight 8,2 oz 

Walcefleld BN- f 2 
George Benedek, HUNGARY 
5 th place f 958 klor/d Cham­
pionship 1 Cranfield, England 
180, fBD, 180, 173, fOO =8f3 
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, WHISTLER· 
By Jack He G1/l!vroy 

Can.ad.a 
yet. 1959 WAKEFIELD 

Tail fl1rfoil 

kC 

Power 
16 Strand Pirelk f.6 
11ax. turns - LdJO 
run - 40sec 

1959 World wamp1onsnip 

-=======:=:;;;;.,_--1+\-- -2° right 

a t Chateau Lfl. Brienne - France 
placea 4"' - 900 • 230 sec 

Polish successju.// Wak:e/iek:t 

tS-57'10 
By Stanislalt.1 ±u.rad 

Ill 

450 Turn51 45 se_c run.. 
#odt?l 1s wound vs1n9 Q 

w1nd1n9 tube o/ 1'0.D. i£ wall 
DU/241., <!7"LUn9_ A/1!1ch 1s · 

l'emovt?d Lk?/ore /ly/17g ~ 

Illa 

o• 
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" Place 1959 Wakefield 

By Vladimir Zaoo.sz0fJ_ l 
USSR 
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WAKEFIELD NOTES----- Joe Bilgri, San Jose, Cal. 

The sketch of the model that you have was my No. 2 Wakefield 
which had practically the same planform as my No. 1 Wakefield, except 
for the airfoils and prop diameters. I flew both models on 12 strands of 
J4 in. Pirelli. As far as I was concerned, the.re was very little difference 
in their performances, and it was always a tough decision which one to 
use in a contest. Although the No. 2 model, with its smaller diameter 
prop, had a little beter penetration in bad and windy air, the No. 1 model 
seemed to thermal better. I used No. 1 mainly in very calm conditions 
where there were a lot of down drafts. With its 65 second motor run I 
was hopeful of keeping No. 1 high enough off the ground so that it would 
have a chance at a thermal. And thermal it did; both, in our Semi-Finals 
and in France. When I said that there was a problem deciding which 
one to use, you can judge for yourself. In our Semis I used each model 
for five flights. Over in France I used No. 1 for the first two rounds, and 
while I got maxes, the large prop did not seem to be able to penetrate 
for its regular climb. So I used the No. 2 for the last three rounds. 

(Le';! Renaud wanted to know why Joe used 0 ° wing and negative stab.) 

The wings on all my Wakefields since 1951 have been set at Zero, 
with stabs at apprcximately -2.5 degrees, because I feel that this gives me 
a better attitude or nose-up tendency during the latter stages of my 
motor run. And if I should run into any helpful air during this time, it 
takes a better advantage of this air. I may be wrong on this but I have 
always felt that it's the little things that have helped me over the years. 

I always try for consistency, and this is one reason that I always use 
the motor stretched tightly between hooks. No matter how much time 
you spend trimming a model out, a slack motor will not always leave 
the knots in the same place when the motor tensioner takes over. A few 
knots in the rear of the fuselage are just enough to make a mushy glide, 
and ruin any chance you might have had for riding out a light thermal. 

While Pirelli rubber is being made thinner and thinner each year, I 
find that most modelers will not change their distances between hooks 
to suit each batch of Pirelli. I usually buy enough rubber at a time to last 
out the year, and adjust my models around this rubber batch. To show 
the effect on distance between hooks of different rubber "years" con­
sider the following: 12 strands of well broken-in rubber came to about 
27 % in. in 1959. In 1960 I bought another supply of rubber, and I had 
to poke some new holes 30 in. back of the nose plug to get similar motor 
tightness. This year (1961) I built a new set of Wakefields but had trouble 
getting a new supply of rubber. Figured that the rubber could not get 
any thinner , but I was wrong again. When the new supp!y did come,, -
and when I broke some in, the distance necessary for the 12 strands was 
32 inches. 

I am ready to tear out what little hair that I have left. I tried using 
14 strands which come to the 27 % in. length that I used in 1959, but I 
cannot get nearly the same number of turns in these motors as I could 
in 12 strands of the thicker stuff. This leaves me in the position of having 
to carve new props because I now feel that a motor run of approximately 
50 seconds is best. With 12 strands of the thin rubber I am getting a 
little over a minute, and with 14 strands about 40 seconds. And so, the 
longer I fly these rubber jobs, the more I get to liking the Nordics! 
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-PROP­
Y90 £>,A. • 71'0P. 
4•,e1.s#r 
/ • D04"1V 

S3 ,. 

-A::>WER-
/,lf ST,,e, 'l...,,,x. Vv P1e>E,u. 1 

460 rv,.Ns - $!/f,.1 N/-e 

THRUST 1160 
3° RIGHT 
0° DOWN 

T 
2~0 

/¥INNER ·/~'() NO~DIC COl.INTJi!l.FS 
Ch'Aff PllV,'Sh'IP - 900 ;o .. vo,,.z,;Lo 
D(l/Vlo/~ SO GR. ,f!(/,t.£.' IN 21 CO;YP.$ 
II ,t:"IR5TS -,;; SECOND.S - 2 TN/RJ>s 

12t!L /95"9 ,v/c#,q~p.s 
.l)EA.D'91"2·" -?:,2~ 

,Vy.LON /N.$/X>.D 
.J,qp r1 .. ~v4' 

Ot.1r.S/D.4i' 

J-sr Cce. 

t-+"'*"~ .......... ~.l=*=!=~~T ·% 2..-.D S"MEEr'To RV.B-
IS ~ " THEN;f !1. TO er'9R 

ALL DIMENSIONS IN MILLIMETRES 

WOUND SHEET FUSELAGE 
2 LAYERS 0,6 mm 

_JI 40 L-260 _ _.i.... 125 ......:. -- 215 __.'.. 
• I I 

--305 _ _.. 85-. 

PROP 
560 mm DIA. 
600 mm PITCH 

MOTOR 
14 STRANDS 
PIRELLI 1 x6 

FLIGHT PATTERN 
RIGHT - LEFT 

WING AREA 
STAB AREA 
TOTAL AREA 
WEIGHT 
SURFACE 
LOADING 

KHO 

14.5 dm' 
4.0 dm' 

18,5 dm' 
240 g 

13 g/dm 

C. :.niJ .,~ 

L.E. +SPARS 3x3 3x12 

WING AND STAB AIRFOILS 
1/3 FULL SIZE 

GERMAN WAKEFIELD CHAMP 1 9 5 9 
180, 180, 180, 180, 180, 
180, 157. 165. 180, 180 z 1762 

1959 WAKEFIELD 
GUNTER RUPP 

NURNBERa GERMANY 

I 

l 

0 
0 
ID 

-110 _., ___i 



4x5 2x2 3x10 ALL DIMENSIONS IN MILLIMETRES 

K:,fJ...--'""'t.---~ ~ '1 
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STAB AIRFOIL 110 II~ 
5x7 2x2, Jjx5 11 1~ 
y~L~ 111 

, 11 \ 30 DIA . 
WING AIRFOIL NACA 4409 3x15 40x50 

I I I :-j30~ 
~ 
I I I I 

19 35 35 13 

POWER 
16 STRANDS 
PIRELLI 1x6 
475 TURNS 
THRUST ---=-.. I 4 ° RIGHT 

I 1° DOWN 

PROP 
rt--,,_.,=-----==--~_-. ~-~--=.=--.-_-'/!/==- ~~ 

f----+-- 140 I 
1

) --600------
550 DIA . 
650 PITCH 

FLIGHT 
PATTERN 
RIGHT 
RIGHT 

.__ _____ 540 

GERMAN WAKEFIELD CHAMP 1957 
10 FLIGHT AGGREGATE 1682 secs. 
13th PLACE 1958 WORLD CHAMPIONSHIPS 
180, 159, 161 . HIO. 61 • 741 

1 -
1958 WAKEFIELD 
BRUNO HEIDMULLER 
HANNOVER , GERMANY 

4x5 0.75 2x3 1.5x4 0,75 1 1x10 

l....L-)c=:_'_t/ _tp~/~ 
STAB AIRFOIL 2x8 

100 
2x7 1 3x(i 1.5 .L_ 

~l.l::!::i......---tl ____ ~~ 
WING AIRFOIL 2x3 2x2 2x12 

WING AREA 
STAB AREA 
TOTAL AREA 

13.2 dmi 
4,0 dm~ 

17.2 dml 

KHO 

ALL DIMENSIONS IN MILLIMETRES 

- --+r-'1-+-- - -- -- - - 585--

PROP HUB 10x10 ABACHI 
PROP BLADES 4 mm SHEET 
4 70 DIA . 500 PITCH 

THRUST 
1° RIGHT 
1° DOWN 

FLIGHT 
PATTERN 
RIGHT-RIGHT 

1958 WAKEFIELD 
.. SKYLINER" 
HANS GUNTER SCHILLING 
ESSEN. GERMANY 

POWER 
14 STRANDS 
PIRELLI 1x6 
520 TURNS 

=---------, 

2nd PLACE GERMAN NATS 1958 
10 FLIGHT AGGREGATE 1541 secs . 
15th PLACE 1959 WORLD CHAMPS . 
137. 160, 180, 180, 174 • 831 

KHD 
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WAKEFIELD 

*I~~ 
By Ml\MORU ESAKI 

4-Citome, K•1~,,..,,..d,i, 
ff-'- c.'.7.J"/V'AN. , 

.==:J []~.___-~· 

- - ---~J--- - -=-+-

;1. : SP/R,t/LLY, BEEN HOLZ>EZ> WITH 

BIU.S-4 STRIPS, /.S,.._ /H/C,(; 

!JY 1/,11/l/fJUS J./IJJT#s UP 7'(1 IS 11"'" 

(J PL)I IN OPPOSITE SPl/?,OL} 

- rVfEL,t/.;E PIPE 

CONSTRVCTION -

z · ,CORE P/Jl<'T PNJ) JO!Nl' ltVS/J)£ 

COVERE.i) Ir/IT# T#t!Veo,q.('j)/?El/l/Ff'. 

3 .-1</llOLE FV.fEL ... IGE ourft.J)E co­

//ERE.J> lr/17'11 J4P4Ale.f£ 7/S.SVE 
.. S /,<IN .l>ARil ·· 
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Perjvrmance 

1958 Wakef1e!d -Cranfle/a -16-11 1h - 728s.c 
1958 H/15 11eet/ng- Buaapest- 3rc< - 900 ,2oosa:: 

2.2 Spruce 

I -J B-4.d:[ (_ ~-,.12 
1959 - Host rnce.s.rjull C.2€/::h NaJ:efieJ::t · 

:Sheet 1mm 

I
. N 2 , 3 Spruce Wing Atr/oil - own 

5 follows wntest bmes 

885, 881, 900,819,85? S<tC 

Wuqht · """ !] - Slf 9 
ta.ti - 109 

""""' - •:J fi..J•'•r• - 689 
P,-,,,.,b1,,.L lfS) 
!lubber - lf8q 

·XL-58· 
By- P.aaoslau C/iek 

Czechoslovakia 

1959 WAKEFIELD 

Ha1t ~1d.J:l 

of Prop-s6,.., r-_r ~ 1.t:=f; .. ~ 

Pow.CR 
/ :Z :JT"Z- ~Ph'2E~/ 23 

s90 rv,e,vs J'fli! .15.s 

5 ',t100A( 

COYE,€6.D 
IVfTH 
P,t.4,s71<:: 
7V8Mlt7 

Fuselage Slli:hb11. 

. ~::a~_,;.;~ ~, 

1,5'1nn 

378<J.Jr.f 
& 

119a 

z·,.10" 19SllNA T:J' 
l''.k J 6 / 959 #AT-5 
.i!9,... /959 #4KE. 
81, l~I, 180, /80, 110. 
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The Wakefield is really phenomenal. There was nothing out here 
last year that could match its performance. At our eliminations I thought 
I had it made after 8 rounds, then came a fateful downdra ft in the ninth 
in which I clocked only 1 min. 7 sec. This for a solid 31/ 2 minute job! 
In the 10th round, Joe Bilgri sneaked in after being in third all day. It 
was exciting to say the least. Nordic was no contest with Bob Wehle 
walking away. I was knocked out in the third round when a dustdevil 
picked my model off the ground after dethermalizing and demolished it. 
Quite a sightJ The thing that really killed me off was that stupid schedule 
of flying all three events at once. With the high wind blowing, it was 
tough enough to keep in the running in one event, let alone three. 



'Powa.r ' 56 Slrnnd> round•Lactron. Rubber 
3 33 Turns 

1 
35 sec ru.n 

KGW-2005 
By Krizsma Guy/a 

Hungaria 

1958 - Wakefield - placea f611> 
Ttlne - 728 ><l.C 

500 
Aelage sec1'on. 
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l!;o;orox Sta1>. Airjoi{ Approx Wmq liirjoll 

WAl<£Fl£LD 
_By Vladimir Haf11e.e11 

USSR 
Placed 49 fq - f959 World Cha.mp.·--------"15~'1i~•· _ ____J 

-------

Power . 64 Strand Hunqanan. 
Rouna La ctron Rubber 
c9_uivalen.t ' 16 Sfl'Of1d 'irell< 

Turn.;> .,50+380 
Prop ri.J..n 30sec 

Ba.Isa 
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- -Powfi-XZ-
8 ST.€,">M.Z>S Y..-P/;9EL.G/ 

//00 'TVRA./.S 
,#!/"'f/lfl. PA. V.S PROP RC/N 

~ / ,. .1. .., 0 8 

rj s r"9LJ ~s1:1 " 

ri ;e/BS fcE/Vt'&'-e/f) It.I t;;= c~;~1~ i-3 

~---1U--"~~ 1 Nj + 

~'fHT CL/ff.B 
..C.lr"T t:;,/./ZJE 

7"11SIEL,Q6£ 
----~~ 61 Lo.v1Glf!oA1.s 

%. x j .1>11'/r,O/t//US 

Actually, this model wasn't designed specifically for the 50 gram 
rules, but is a combination of parts from older Wakefields that I put to ­
gether with the 1958 local elims coming up and no time to build a new 
model. The fuselage was from an 80 gram ·design , the wing from the 
model flown in the 1952 Wakefield semi-finals and the p rop and stab 
from 1951 Wakefields. 

This combination seemed to perform quite well and took first in 
the local elims, with a time of 13 :58. Later it won the Western semi­
finals with a time of 13 :38. As you know it was practically helpless in 
that terrible wind at 11Crownfield~1 Another 7-string Wakefield very simi­
lar to this with an even lon ger fuselage and this same prop won 4th place 
at the 1959 N ats with a time of 14 :02. It has no other experience other 
than the cases mentioned. 

This model features an 8 strands 0 inch Pirelli motor that is actually 
stretched several inches and a very high pitch prop. The prop runs 2 
minutes or more. Under average conditions the. model has a slow, steady 
climb thruout the entire prop run with enough altitude to make a max. 
The only times it is in trouble is during high wind or down draft condi­
tions but very seldom makes less than 2 min. 
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ROCKING WING 
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5 P"'I CEl2> I ~ 
Jt~J -, Jj +

2
• :-LIMI T 

" I LEFT 
li!llP. 

Jim Fullarton, Australia 

Many of your readers seem to be against gadgets and gimmicks, but 
beg to differ. Where would we be without folding props, D.T.'s, ten 

sioners, etc.? The one that really took my fancy was that trigger device 
of Jim Horton 's in the '51 book, except that I did not fancy the way he 
used it to give neg. elevator. This looked like it would only aggravate 
the locping tendency under the first burst of power. 

Why not attack the problem at its source, and when the blades fold, 
move the wing back to compensate? So I mounted the wing on parallel 
action swingin g struts, released to move back when the tensione.r cut 
in, and the "Rocking Win g" was born . It proved a success from the start, 
has been used in three of the four wins mentioned above, and has never 
given the slightest trouble. 

The travel is only about ·Yx in. to 1/2 in . but it is sufficient to prevent 
that nose heaviness in the latter part of the power flight, and it can be 
~et to make the model hang on the prop until the last turn. 

Propeller: After reading up some helicopter rotor theory, I decided 
on large diameter with narrow blades. Theory states that thrust is pro­
portional to momentum, ~·,whereas energy used is proportional to 
m.v.2., where''m~ is mass of air affected,'v"i~ velocity in slipstream. Hence 
it'Pays to us; a large diameter to kee~· m" large and ··~"small. In other 
words, small diameters waste energy by "Blowing holes in the air." It 
works out, t oo, the climb is really something. 
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The long fuselage was inspired by things I was reading back in mid-
1959. The ship was built and given a few winds just prior to the long haul 
to Calif. I was worried about the long moment having good turbulent 
stability, but it seems to do very well out here in the western thermals. 
This Californian weather is hard to believe after the violent stuff in Texas. 

The set-up does very well when it hits the lift-tends to wheel into a 
vertical bank and then maintain a tighter turn with no hint of a stall. The 
long tail seems to add to the penetrating ability. The straight tapered 
wing has a positive way about it that poly job cannot approach. There 
is nothing prettier than a straight taper job in a thermal. 

This morning I was out and did three minutes in the fog right under 
a flock of birds who subsequently disaproved of it. 
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"Powers LeFebore passed away two years ago. His love and devotion 
toward modelling will be remembered by us on Staten Island and vicinity." 

-Sal Cannizzo, 1960. 



128 
I ~b S<;J SPARS / / 

ay--: : ~ 

Fl/LL :5/Z£ PL.LIN.5 Or TH/ S DE5/GN, J<//TH 
DET,,tJ/L //VSTr.?t/CT/0/Y.S, / .5 8£/ /VG L)/S­

TR/Bt/TE,Z) BY CLEYELAN.D SOC/ £TY OF 
HODEL '4GRO/VAV//CS, FRE.C, To ST/Hth!.AT£" 
/NTE'ICE.ST I N JVAk:'trF/£LZJ )k ~ ,q,/ 

P,eop : .zo "1)1,q - PoWElC -
CARv•D F-eO/-f 1.:;x 3:1 .X.10 / 4' STR4N.DS 

x;;;;~r!1~~c~E; -<--;"/ P l l?GLL/ 

P-9GE /~/ 

CLEVE.Soc. OrftfOD£1. AERO. 
'CHALLEN<j.ER " 

8y:J.EL<:i/ IV Y,.. G.J?E/CH 
.DR"'fW/V BY- v. Z:UGEt... 

128a 

Pow£'2 
12 Sr. OF :y Pll2R£LLI 

CONTfiST 12EC<H2D 
/ U ,P<.,4CE, /95"9 -VATS,. LARR'Y' "f/1.L~R Cl.E¥£. 
; if PL,qcE. K/A/6 o.eAA/GE H'E£T, 

i!JVCkY S<!:/e¥.41TE.5, .z>,qyTOA/. 



3 ( 

;;;-~· 

d JV/ leE Jf///Vt<i 
.evNJV~.es 

JisH£Er cur 
IQIW•V ro 

LOC4TE 
J,//~E 

ALL .f?l .8S ~ ttr. r,:~ 

~-+------~19•~----tff!H lll ll 

Pt,qrr1c 
;vooD -'------

iW H °::ai< 
" - FV51FL.19GE -

f/Jm f#£E7 61.DSS ­

#QTOA;? =/l7?0P L / NG.V 

/ A/fT# /'72-VO ,.,6D.1'- T.15SV#- I ljsr .,-,,,p~ -ro 1/.5"' 19r:"...,, x-.. y 
FNOl'f KH:F.C. OvJ...l.li r1-v PATTE/2.V: rt11"lr l lltfNT 

J' 81!J/.C.<>. POl(.IE~ I 
_L v.OEAI IZ/6'1r r.L1{)£ i:si 

129 

IV., 

~~====-~~Ill~-~~~~ 
:O,e11p: ~/4. ,tJ. f'/r-<N,..z~-;f.FV"') fr" l'fllSN 

ovrv.vE.P ().(.I l/)(:Z x.zi #.t,.,IV~ JV0111 . .51A1t;££ C!o,.,r.:sr 
jJ.l!FOQE ~,eV'11•hJ . ,f.WT£/2EJ): ,~~SBC. 

I' ''~os.,.::::;i.~-:,~~';AX. Til~f ltr=;==;==;/7F;=T==r=~~r!=T=T==;==;=""'-L~ TNEQ/f.4£ S:.. 11// N,/) 

/JVAIKE]) ""11P IA/ 
/Jl?/#l:WU. FOl2ES7'. 
srlL.L. rNE/i?E. 

CHEROKEE lflAKEt:/E.L..D 
.ZI. V. H'"9/S,ff-'PA/ tZ-JNN.IJA 

2 bla.drz folctmg prep 
500 Dia., 750 p1tcli. 

ll 
Sheet2.,,,, fl 

l r 
! ' 

li 

1110 ~I 

!I 

Power 12 Stranas Pirelli 6·1 l! 
I 

Ribs-sheet fmm. 

I 
UJal<ef1eld 

RUB-NIK 
by Lennard Tysklmd-fww.r1n. 

Silk rouen?a outsiae 
papv- 1hs1ct.e 

Winner ' Trials £ ven t - 885 sec 

1290 

swea.ish Winter Contest- 900 sec 

4,25a,,l 
j Own f11rfod 



130 

1300 ,l"~~::,,:;:-::.·;~ ·~ 
TAIJ- - .f"Z 

PAZoP-= / . .Z.8 
,ev[JB4R:...!:_7..3-

Tor,q,(. .. ;P. 32 .- :. 

-PON,&,e-
26 ST€ ~11Pl~G.t.L/ 

S-6 ''.t.uuir; - s . '7~ •:Z. 

l/t1A1~sr .s /"11A.1 . .l>E-4Z> .IO/R 

C/llPA.51,/,.IT.Y ....,....__ ~ .· 1"'11 

bE..JT TIHE ? :.JO -'/l'Y. .JV/./£ 

AJUJ lf/IA/6 HOVMr 
;:;~ CO::: / .3 ..&.0C''9T~-.;J 

//PS : ...!.rN 

C--.J----~·-~· 
1~ ~ 2 1.ss Jxj ,.,..-/ 

-£V.D.DER ~ 

6f. .5TIZ•AH.r,/J 
~..l"'v ovr,1..1NE 
~R1.as 



1 
.i 

.BEN£.i)EK-ZJ8556-.B 

THR V..5T o-o 

,(/01.c : PEFORl'1'/1'11CE ,qL),EQt1"9TE /O/l JH/.U. 

/IV' "R.E,4.SVNABL.E ,,q/R . 

(1/1/i>ERC~HdE,e !>T~.il Tli?IE.lJ Tri SN'O•T# 
<}(IT tiL/.J)E /A/ ROV!i# 4/R. IT Jr/ORKE£J 

131 

: L~.J : 

I \I I 'VI 'If I'¥ I 'VI 'VI 

TR/f7. /t/19511-/A/ £/tf#T P/IA/EJ. 48tl11TJ/, 

/"Ll£5 -er/ter. 69STC'L/IY8 ~.S--f"CJ$1c. 

7:V.D.DEAi? 

#·Ji~J L4H. 

I 

T1,,/,. r .sr"9B ;:-o xz 
TVR/I/ 

..!-AtlJ JNEE TT/Pf 
JI. 

f------20~~1111--+~~~~~ FR<WiJJ<lr. ilY 
P . W l .D.DI CO'fBE 

WIJ/'l.DE!?.BllR 'orJ" Jt'.q,rmEl.D 
l'ETE 1/$5£/C C/:/P.li" ToJlllV, s . ~_, 



132 

, ~K i Ji ,E/.BS !If,() 

§Y---:-'----~~ 
8-BS'SF.B -s·cHo.f!JJ IJLl/NTEJJ TE. To 'lj · 

Wiii/Ci .,Z6ox 

Ill/NG HOL.D ])OMV 
SVP.£/'l,r/ A/JF 

.-<CTI Tlf//'f L>OPE 

.J•J)/r 
J• / T ~==*=*==*==*==*~~~~~~~*='=~T 

4 1. 

~=====~====~~~~=========1 1 
PROP. A 55.C#. • 38 ox . 

18 ".Du~ . 3 0'
0

P1TcH°-FOL.DE.e 

POWER: ~ STR. JlyPl/:?ELL.I 

~~:;/r96o 
I/ .d<llL.T-(IP z: 

l-------------2 9f 

Fv.SEL4r;~ ~·· 
1f<j ,(o,vtft:li'Ws h. ,P)'LO.V 

..J. ;;. L lJl'9!fOA/IJL S ST~8 
,, I I ----+ -lllllf--

~~~;==!=oll!!>===~===--

C/Ni./ft/tr£D RI/BB.Ela 
J, l/ctili.l.llllZ4~ CIWAD-9 

;PEA/CIL · MRE. 
INK .- T~. 

T,LTE F45>TER F./.YIN~ F4'4T 
S.!"CT/ONS ..SE.EH ..!JbrrE.e 
l'OR 1$VSTY JVEATHER 

A/T. 

r--_/"'Z:::::::::::_-.,.-_-_/~ .. -_-_,-;';;;l_,_.,.,,,..b-.,.-=-:=-,,,,,-=-""'-=-=-=---'===A=/,,Z"'F=lf!.""'A=H==~=· ,...z_f_-.zt •• r~ ./?V886"f! -.z~n. 

4-j 

_l_'::!=~~~~~~~~~~~~~~::::!::::~ 
~:.Jo+ ON goo rv;a,vs lv'/ TH F./.A T 
.S8CTION. - NAC'9 6¥09 <I/VI'S 8ET TER 
1$"./.IDG; POORG!f? CL /H8. - ABQVT 
..s-4/"fa ST/L.../. ,q;~ PERFOA!.HAA/CI' 
p,eop.s V.SE.i> 8ET. ..Z:l. ·-.;o.z. PITCH . H /,fNER. 

PIT£H Sl'EH BEsr Ji// Tlf F".t.AT .sEcr10.<'.s. 

f ><. ,;f.,,.; ~PA/J/Jf/C 

?ow,e.e. ::t.7Sn. 
/.2 .srR. ~•" Yfl' P/"1"1£./.1./ 
fl'I ':t.ON6 $017 T'll/i!AIS 

/ :oo r(l 1:25 Pll:OP RVA/ 

/)EPEN~S OA/ 1'/T£N //'£,[). 1---~/ 
BLO<"k' SHPIVN" /:.Z() !?VA/ r~= ...... ==='11-b.= ...... ~~~-·' 

'GoBf..IN /llJJ.E 'Rl/88. OPEii -1-
N'. R £ i...l./077 ENtfL4N.D 

L-4/"1 T1P:S 

-9'-~x~-z. 



J'.eop P E T 4 / L 

7>4<7£. /<fl/ 

!'OWE~ I Z S7KANDS ~ 1'1J!eu 1 

f.;1,,•h :!Herr '* "p 7"8€ 

z 7 ~ ---+-+lt!-11==-

w.eAP w 1rH 8 / AID/ A.I" T,APE z l"t.C,$ . 

~z·o' ~Hre7 11.1$117£ - l'Al'£,ll ( OOPc 

133 

lft..•h OUT'$10£ SH£Er OOPE 11./:SIOE 
WCAI" OA.J 1'4 - 0 . D. TU1!1 1 A.J4 

AFTEtC ~OA~ IAI~ I A.I WATeR' 

5 T'AB 
CLA,llK '( I 
}f,_ ;h ~ISS S 

~~~:'.:;;;;:'.:;;;;;'.;;;;;Uj~&2'.~'.:::::::'.:::'.:::1..--- T l!' /'LA 7£5 

~6" ~& --1"------+-ltll-- - 5T-48.LE i5- F,:.o,qrs 

,(!KE A/OR:f>IC 
"~osFBUO " 

C'NAJ!LF5 CHIVERS LOl.Jfif 8FACH, CAL . 
!A.JK: - C . lEIQFIJF"!1£ 

.SO GRAM IVAKEFIELO 
./O#N GARO ST. LOUIS. MQ 

PER.CORMANCF 

L>~AO A111 7iMI.' JMtNS. 45 SECS. 

/?~CORO 

SET NAr REco~o 1959: llM11i1.s. IS.5 SECS. 
ZND @1959NA.rs: 14unvs. 46.5 s~cs. 

12SrRAIVOS ~ P111au -
57~ Tu~NS 

$Ii.I(' 



134 

I 
4 

~.P.ly' .1'30TH--~ I .!i/Z>ES 

,f;fP.DOWE,(. S;<ILI,, ~ ... 

F/r 69" ,. 

.,,__~~~~~~rT1t1rllt~~~~~~~~- ----,tt-~~~~~t >.1-11.--11-UI 

IK//x/6 
PITCl-I ' Z8. 7 ,. 

Z .BUWE FO,<.JJER 

POWER: 8 STR. ,% P/Ji>ELL./ 

4.!J "LOIV(j • PRE ·TENSIOIV 

/VO(//V.ZJ ovrs1.ZJE F°t/.5E4-'!CE 

;ffOTO::i? l</T. Zjo:r. 

;?h /°1£). I I 

~;(2 

!21Cii1T POWER 

RJ6/.l'r CL / DE 

-3'5/ 
CL/HB ,,_._,L /0£, IN OILH Jf>.WllVLJY IVE-'!Th'Ek! 



ftt.of" -z. "'2.·o "l.. ·1.:r. Dovo........E Fau>c.a. . 

·0~~ .. ""''RE ~ve L..6K~ 

Po""'"'e:.flt ,._, ~~. ~ ·V"t·«-'-'-' · 
~Q" '-<>M'Cir . 80<.s~c. f"\ . tt.. . 

135 

OrE .... R....,ae.ett t"\oOE."­

To"" C'°"AM0E""-':5>. 

.... 
Ul 

Gorr 002 135 0 
~x.£ 
~/' 

l</E/C,/f'T.5 
/<11/VC, ~. ,. 

T-'/!J. - p.,v 
F//J, -,, ;:,.,y-1?." 
Pet)P,AJ . . Q,S.l 

dQTolf!~ 

T ol'"-<> -'.-5°-50 

4 



136 

PL'?' 

-"TVSELAtfE -

1~ 1N SN.Ji~/ SI.DES 

J,f.s7 l'Clfi'NH£ 

-Pt:>ltl.l!ili? -
18 sr,e19NL> P1~1.J.1 
f,50- 676 Tl'RNS 

D 
HIJTO/Z ,t.EA/lfTN 

I 

FOR I n /K. Hr-e/Rv,V 

~"9.D.JVSTHENTS­

Poll/E,e TollT. - oL/.DE 

Tl! I.EFT. VSE RU.D.DEll 

Tl9.B <J.f! T/-t.T sm.il 

1360 
- ,l/DJVSTHEA/7'-

Tll'jl{T /?llfNT POWER. 

7S FT. P/,11. Tl lf/-IT LEl'T 
GLl.LJG C'/A'CI. E . P"lli!l9SD,t. 

4 ,Y/ 416 k /lHPl.E ./JIHEL>li!l91. 

1'fA,YLJ,LE Polf/E.f!. /f/£,;,l, . 

TO QB7i0/A/ .zf,,.,. /JV'£1B.4t1E 

kt:'EP A/T. t/A.IDER ..1~ "z. 

1-2 ° J)/ T#/CVJT #-I> • li!/ T#JaVST 

l"OJVER 

/ 'I' sre. :{;x.3'f r:s' 
/~ .JT!Z·/ K]i>/, ?llf!ELLI 

800 TVk?A/S 

o.:z-J. ;<!(, 

16 ".D1'9 :ZO '"P I TCN 

,Z)OVBi.E FOLDER 

CVT-ollr NEJIJIZ llV.B '9T 

lJ.llCK OF .lJL,l/l)E, O<ITl./,YE 

#AX "1/J)TN AllOVT ;z "l'ROlf TIP 

NAX v;e ~ '. h'M'.£ .JJU.LJE5 
VERJ' 7'"1'1.V 

~ ..8111.i.T :ZjHI# A>'EIA<rE 

I# A/QA!- TNE.elfA4 

I 
r·· 

1 I ,, I 

Fhie 

t-- ~-1 

I 
E)i~----a~-~~~~l14/!J 

__ j 
- :ems - 6 - ,fi ~-

D 

i ¥ T!P.S ~ L%2 /IJE·/N' 

})e.$16.V£.D Rllft if/IA/J)/' FLY/#&._ PoP-VP 

Tl!'llJ' FAff Cl.INB TO TNE L4sr J>/T 

· rv5£1."96E · 

!J °.stJV,l/e; Ni.J.. 

7"NEA/.A)I' 

>'ER)' L/'1/,IT j nV 

f.J-<4 ltl1A16 ,e,,,1H 

I / J.lr Po.srs fP.UC E 

I 10-----1----

144 .SQU.AJ?E INCH t./NL/M/TEZJ --------~ 



137 

~T 11 I 1111,, 1111I1111 f 111 I 11 TflJ 

~,,./6ALS4~ 
"1 · f•"' f'L'(Rt8 

rl"Uf COVE.t 

fW,ff A rT,/CN. OE TAIL 

OuTf)OOJI Jlu/JM.t !'Ol'IEUO 

R.O.W. ,UCOJIO HOLOE/l 

-808 WAtTE~S­

•51:rsc1tAf'f1t~ " /JltDOKL'flJ, IJ, y; 

-,<?.i!!:CO .f?Z> -

I >r HtM/ACO / 957 
/ •r 5Al.£RA/O 1957' 

/'r #t71WICO 19:>8 

PROP 

~.zo 1>1n. 7flJ p1rc1t 

/>OJI/ER 

1' JTIZ· /x ' Ptlf!el.LI 

%' Z}OIU,4/ 

.2~. /Z/lflrl' 

'GF57-/Dl20' 
GV/DO FE"I /TIU. Y 

l 11 ITill l rHJJ 

llHIJtlltUINI 

~2.li--l 

- 'F"tl.5E.L4GE · 1370 
-st")' T/U>~£N/OJ'i!K 

·~------39'0----t--=-.tl.:>' 

l 
t 

-==t::. 90 



138 

;fsf 
h~-

AJJJtlfT FOR I.Oil/& Jft:-'IDY tfl.llJ£' 

11///l?P IN .4 L!TrL£ llTjt?f/i) FO~ RT/r,L/ 

Tll/lA/. BfOtK AllJJE /lLllt1 ~M RT/f'IV~ 

~ • .sy 
tr======rr=====:~===iT=~ I 

2fo/ 
P/11/{0Wll\fH J_ 1------- ~======!'"=====\!dl"1!===:!~==ll 
"..TR./l/HE.R Bt/6. I -I ~ ~ I 
SJIEl'2HAV GILLE>PIE' S'9N J.Oh"t""1Lf--- 7 --H---------i 

138a 

A .Sl./EET EACH .SID£ HVLJ 

.SHA/:"T FIXED SO P/lDP 

f/Ci..P.5 TO ..DE'TJ.IE/l/'14L IA.E 

@rl Sr/e'CNtlt7ER YEKSIOtf/ FtJI{ 

:JE14SON F"LYIN<1 JVON 16 

8 Fll'Zsr"' tN 
8 #EET.S. -

I \ ~:a;;,,, xZ6P. llZ 
_L__J l'fAKE Fli!<?/'f 

L/t;l-/T ~" .SHEET. .VAl?P ro 
6 11'£ l/N.OEROl/'fBER .J<­
PITCH ROLL - 0117' 

~ .5AM.E lt/IN!f X,Jf;'f /3 Bl/'1' 

:STl2EtV,r, TH"£/VEiJ. 

HADE l'li!O/'f Ll"fHr£:ST 8,UH/. 2 /{_<?Z 
6/l0.55 ,vr; - FOR r'.41/Z A/ERT-"1£R CAJ.l"f 

co-vr£srs o,w.y. 

//~ :s;;/'EA/cR/1~x,j 
ve:==== ( __z- ~ 

/A "f .Sl!CC.l> R tB5 J,, ";f. As; 
COYE.R JV/T.!I C'OND£N'$.£1Z P"9P.e,re 

o..e 5VP~RF/NJ!f P/9P~IZ 

/15Jt/£ 

lll41'M 

TltlHr 
(11'./5 

CCl,qr 
T!-114/ 

OoP~ 

5AN'O-

£"u 
EEi:i:~~~;:;:~~;;:~~~~~~~~~~~~~=:~~~;;:;;:;;;;;:;:~~~~~~-:rt 

h _[ 
".P.R,LJCTICA,lZY HOT.11/H" t/111'-IH Rv.aBER. Georg@ Pt!rryman .5HyRA1'9. 619. 



f'Ly'/Jl/Q'"".· SLIDE ,V/#4" 4LO/VCi Ft/.5EL4GE 

C/!VTIL #OZJEL B.4L4/VCES 4T ~. TEST <>LI.OE. 

#OYE )<l'l!Vt"f .5.t./G"h'TLY IF REQ b . /UUJ .POk/cR 

.5LO/t/LY .By A.BOC/T 50 TVR...VS ,PER FL/61,/?; 

7R/Hl'l'llV6 OCIT 4#Y Tt!R/\15 A/IT,</ /f ;/ .2JOJV'EL 

ELEVOl)/5. -Tlf/-5 15 -VOT ,t/ .lJC/R,QT/t:W '" 5Tk't/T 
"IOZJEL ,81/I Fa? .. TL.v/tVG Ft?R Ft/Al: 

Rl.E.(PACk' TE C/Ps;//• .DVR/NG 
.l)OP//VCi 

- rt/5EL4<.E -

~Sf '.R/lHE 
,47 x-

t/5E Ax,k 

139 
----Bi, ----+--

POJl/E,l? 

c<>z.6'5TR. 

~TUT 

A"-P"=w-~,_..__,.-, 

;PROP 

?tlSHcl< 

/0"'LJ,'9. /.5"°PITC/T 

29j 

. 0¥# ;./IRE -t--------------4 
~~01/N.D TC? '#1/lilf/E lll' MILLEJ.s fpoRT'l..QKE 

.D. R . WYETT ENGL/;N'.D 

?011/E/Z : /'/o'l/S ST~. OP ¥.1·· 

-'.OA/6 PIRELLI. 9Sl>-/t?<Jo 7'VIZA/S 

T,f'/#: Rltf.¥T ~LIL>E A/IT/I T~//f 7'43 

R/4UT CL/ffi!J IVITN' 5/L>E T/./Rt/5T 

BUCK Ci.t:JYION SP£(1.qJ.. /960 
/20N ;;;b£.(JQ"2Z) ,&v'G.(~ND 

T 1;11 

1390 

;;-----t------!8i_ ---------t-'H 

PERFO,f!#,t/NCE: TVCJ;f'!OlJELs WERE CON.S7£<1CT£Z>E.Q;z~y 

~:~~.~:::v~::,~";/;/;/;;';/:~v:;::~;;~~~~':eu IAl};;;;J; --j 



140 

1 
JIJO 

I 
_,.. PowE!i?-

8 sr~/IN.P.s 
.JJ{/ 

P/li!GJ...1.1 

140a 

I 
60 

1---#oroR 4EAIGTI..' 4ZCl•"' I 

y. ~i· 
COVP~ D'NtY~-C F"O/Z/YV4"'7 .DE5/GN 

K D. AUTO-RUDDER 

R;ght c/imb Right Gt.:.d.e 

Ko DO TANABE -CHO 

KYOTO JAPAN 
AK/RA ONO .i. 

.S . KITAMURA 

KoD O Clvb 
/~S4~ 

WAKEFIELD Ti=A H 
C WFl'.D / '{ "-38 J 

1qsir JA""N lsl. 
WFKP~7 'Eo7K (ON O) 

1~5"~ JAPAN 
Wflf])~~ 1~-t>t 

( KIT"MURAJ 

.~,.(J = Doshi~~~~~lve»I,. 

,j, 'ft ~ 



20".i)f,t/. 

18'PITC# 

'i-j 
!/: 
'7: 

£'16/.'T /.14NlJ Th'RE4.0S .lJOT# ~ 
.C-N.DS - ShlOVL.D .(jOTTO-'f' 0 
,VOTE LOC;(/V(//6 

STOP PIN- STEEL 

j fl :PRILL ROD ' 

TV8 1'1,lr, 
i3.f!/N6 HOl)EL TO ~ ( FIZ&E) l 50Ll>ER To)' · 

'.:v AIE!Gh'T JV/ Tl-I Ti!!4R lJ,f!OP S / '1/l(c,R Tl/131"'::'t; . .50L.i>ER 

~~:::JJ ro SVIT ( N'HICH .ti/LL. EJT/IB£1.fk A/Ill/£ LEN6T#50 &:N./) JVASHERS 

~
® ~~i 

1f ! )~~~ 
% ~ ~' <;:~ 

!1 '~~ ri J11
1
·. · ,,~1 

:z ;; ;/// h . 
# ._, "• 11 1 fj •i, /~·-. ~~ f1' f .i:;~ /_ ~a 

0 

G 

~'¥=~ 
·9'- V o~f ,. r w 

ud~i ij i 
~~R~~i~ ~ 
>! "'" ~ . 

8 



142 

SMALL AREA STABILIZER ON A/2 Dick Foster, Canada 

The Nordic A / 2 glider, in spite of its relatively recent conception, 
has evolved into a highly efficient aircraft. It has advanced through 
the generally accepted NACA 6409 and Cheeseman eras and now stands 
on the threshold of becoming a reasonably consistent 2 minute 50 second 
model. In attempting to solve the 3 minute riddle, many approaches 
have been employed, some of which have been based on profound 
theoretical knowledge, and some strictly on guesswork. However, the 
3 minute Nordic as I see it, remains something yet to be attained. 

Although the desigr.s I flew during 1959 seemed to be fairly con­
sistently capable of 2 minutes 40 seconds, I was not familiar with the 
aerodynamic characteristics of my airfoil, and since any change to the 
airfoil at this time would have been sheer speculation, I decided to try 
increasing the existing endurance using a completely different approach. 

When thinking in terms of optimum gliding efficiency, I have often 
considered the possibilities of an all wing design. It becomes immediately 
obvious, however, that, in order to maintain longitudinal stability with 
such a short moment, the airfoil must be distorted, resulting in a de­
creased lift-to-drag ratio and, therefore, in part, defeating its own pur­
pose. Conversely, if an all wing glider could be flown having, for ex­
ample, a Lindner type airfoil which was undistorted throughout its span, 
I feel certain that its performance would prove superior to any present 
day A / 2. My approach, therefore, was to put as many of the 527 square 
inches into the wing as would be practica1 without s1tffering a loss of 
stability. 

With the foregoing in mind, I designed SCION 1. This model had 
a 55 square inch stabilizer which was virtually bottomed, the tail mo­
ment (CG to 1-l stabilizer chord) was 30 inches with the CG positioned 
at 56<; of wing chord. The performance of this A ; 2, as originally built, 
far exceeded my expectations. There appeared to be no apparent loss of 
longitudinal stability and the stall characteristics were reasonable. The 
only apparent drawback was the inability of the model to dethermalize 
properly and, although this appeared an insignificant characteristic at 
the time, it later proved to be most important. 

Just prior to the eliminations I managed to snap a wing tip due to 
a poor d / t and on my last flight at the first eliminations I snapped the 
fuselage boom. The patched up model was flown at the second elimina­
tions and performed very well. 

Having been fortunate enough to gain a place on the team I de­
cided to provide a new and stronger (but also heavier) fuselage for the 
model. The outcome of all this revealed the following. 

(a) A Nordic with a relatively small stabilizer becomes increasingly 
sensitive to small alterations in weight, i.e. if the weight aft of the 
CG is increased slightly, the power of the stabilizer must be in­
creased considerably. 
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(b) In order to achieve successful d ./ t's when using a small stabilizer. 
the d / t angle must be very carefully adjusted for and, since the 
angle is very critical, it is also extremely susceptible to small changes 
in weight. 

The problem presented in (a) above becomes even greater when one 
considers that, as the stabilizer is lessened in area, the tail moment arm 
must be increased to maintain acceptable longitudinal stability. There­
fore, the fuselage boom must be built stronger but lighter as its length 
is increased. 

Anothe r point which I feel may be considered is the maintenance of 
a reasonably practical stabilizer aspect ratio (approximately 7 :1). This 
would probably not only provide acceptable stabilizer efficiency (L :' D 
ratio) but may also relieve somewhat the poor dethermalizing character­
istics as the stabilizer area is decreased. This latter issue will be a point 
for investigation during the coming flying season. 



144 

Rif 
~~~::::::::::~~::::::::::== 

r 

SPECTRE' A - 2 
DtcK l'"osrE',e - #oJ.1TRE/U .. 

'FROH P "" 6 ..-,v Ho,ur,ee,q,( 
HF.C jJv,J. i.t:f1A/ 

-'Fl/.5£.l,Rt';E­

AL.L .SI.DES 

jT-¥. HEJJSor-... - D 
A2 SNEET l/NIJER 

5T"9B CENTRE 

The following points are presented in summation: 

WtNti-70 
SVIB -fJ. Z 
Ft/S.•-5. 5 

BAl.Ll/ff-Z.o 
rorAl..-N/. 7N.S 

'll lNC.i..UD£5 

Nt;SE JV T: 

(a) The tail should be kept as light as possible without sacrificing 
strength. 

(b) If one is not capable of predetermining the power requ irement of the 
stabilizer, a number of stabilizers should be tried which are equal 
in area and with the same maximum top camber location. The power 
of the stabilizer should be increased or decreased by using more or 
less undercamber while similarly keeping the maximum point of 
undercamber at the same location. This would keep the variables to 
a minimum. The model should then be flown in all weather conditions 
before selectin g the suitable stabilizer. 

NOTE: Item (b) above assumes that the CG and wing / stabilizer 
riggin g an gles have been predetermined and remain fixed. 

(c) If a new fusela ge is built for the model which differs in weight from 

the ori ginal, the stabilizer should be redesigned accordingly to pro­
duce more or less power. 

( d) The new model should be dethermalized In high grass until the cor ­
rect d ; t angle is discovered. 

( e ) The stabilizer should be constantly checked for warps. 

In conclusion, I would like firstly to say that I am presently building 
two Nordics which will be flown using stabilizers of 50 and 40 square 
inches in area. Secondly, I would appreciate comments, observations, 
data. etc. from any modeller who has been involved in the small stabilizer 
problem. Thirdly. I would like to thank Mr. Frank Zaic for this oppor­

tunity to sound off and to congratulate him for the wonderful job he is 
doing. 
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----------- W. R. Thompson, Canada 
The most important factor in towing is the correct position of the 

towhook. This position shou!d be as far forward of the C.G. as possible 
before weaving on the line occurs. Determination is largely a result of 
trial and error since hook pos1t1onmg is solely dependent upon the lifting 

"stability ''of the stabilizer, an entity which is usually unknown in the case 
of a new model. 

A -stabilizer of 55-65 sq. in. with negligible undercamber may dictate 
a hook position cf 1 Yt - 1 % in. in front of the C.G., whereas a stabilizer 
of 7 5 sq. in. with much flap and undercamber may call for a hook location 
% in. in front of the C.G. In both cases the models may be led about on 
the line with equal facility provided that, in each instance, the hook is 
in the position emphasized in the first paragraph. This arrangement will 
enable any model to get overhead in both windy and calm conditions. 

Some points to watch should be mentioned here. A model which 
tows straight in calm air may weave a bit in a breeze, therefore, hook 
positioning should be checked out in rough weather after a satisfactory 
"still air" setting has been achieved. Auto rudder setting must be precise 
if the model is to follow on tow, e.g. a certain setting may enable the 
ship to tow straight but may render it capable only of following he 
tower in a straight line or perhaps a left circle. A shade more right offset 
would then permit the model to be led in both direcions. 

Most of us have encountered the occasional calm (not "still''.)air con­
test where there is no wind to maintain any tension on the line. All ten­
sion must be supplied by running. The above-mentioned hook position 
will enable the machine to rise overhead, but if a downdraught is en­
countered in zero drift conditions, it cannot be vacated because no amount 
of running will restore line tension. 

The flyer will soon exhaust himself, and the line will remain com­
pletely slack with the model sinking rapidly. A hook position more rear­
ward than recommended in this article (one which produces a whistling 
tow in a 3 m.p.h. drift) would prove most useful in such a situation, for 
the flyer could then restore line tension with relatively little effort. But 
the ability of the model to be led in any direction is completely lost. So all 
one can do, it seems, is keep running in a straight line which, at any rate, 
is the shortest exit from a downdraft. 

If one releases immediately after getting overhead (in normal con-
• test conditions) without any concern for "hunting" on the line, then there 

is, supposedly, a 50 / 50 chance of hitting lift. Thermal hunting increases 
the chances of contacting lift and the wind acts as a line tensioner if 

tdown'is encountered during the search. In zero drift conditions there is 
no line tension to aid the flyer in running out of 

11
down:' and in the great 

majority of such cases, it is nearly impossible to leave the sinking air. 
Tow control is therefore, almost useless once bad air is encountered and 
you are helpless. 
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In zero drift conditions, thermal contact is entirely dependent upon 

one's choice of the time to fly. This choice (barring the use of "pilot" 
models) is one of pure chance, 50 / 50 of hitting lift or of being totally 
bogged down. With the more rearward "kiting" hook set-up, the flyer 
increases his chances of surviving an unlucky downdraught because ten­
sion on the line is more likely to be maintained. Another advantage of 
this set-up is that the effect of weak thermals, which are common in such 
conditions, is greatly magnified, so that thermals which were not felt 
with the more forward hook position, are now readily discernible. But 
it must be stressed that the rearward hook position should be used only 
in zero drift conditions. 

I have often wished for such a rearward hook set-up for calm condi­
tions, which seem to occur at at least one contest every season. In the 
past I have always used one hook firmly anchored in the forward posi­
tion. Dick Foster, on the other hand, employs a simple and effective 
means of hook ·attachment that permits movement. He screws a threaded 
L-shaped curtain hook into a hardwood block in the fuselage, the block 
drilled for a number of hook positions. When the right ones are found , 
the remaining holes are filled; simple-no gimmickry or external apparati. 

In searching for lift on a normal contest day, one must distinguish 
between line tension caused by wind and that caused by a thermal. In 
the former, the model lags behind the flyer and the line is bowed by the 
wind. Thermal causes the line to come taut and the model to rush over­
head or, sometimes, off to one side. After a little experience, one can 
idenify that insistent tug followed by the strong and sustained pull­
the hallmark of a thermal. 

In conclusion, there is one aspect of towing that has been completely 
neglected on this continent, namely, the physical condition of the flyer. 
He must often wade long distances through swampy air before being 
able to serve his ship to a thermal. How many of us can run flat out 
during that extra minute or two which is added to the fuse for hunting 
purposes? How many of the top Europeans can do this? I have reason 
to believe, and fear, that a great many can. 

SCARAB-NOTES ON DESIGN AND PERFORMANCE 

Th'e SCARAB is essentially a development of a previous A / 2, STI­
LETTO. The basic changes made to the STILETTO layout were an in­
crease in aspect ratio (73 in. span on the former, 79 in. span on the above 
ship) and the use of an airfoil with a lower top· and undercambers. 

The aim of the above changes was to increase the still air duration 
beyond STILETTO'S 2 :45. The times are 5-10 seconds better, a dif­
ference which appears attributable mainly to the increase in span. h 
seems that "thin" sections, especially those with undercamber in excess 
of 4.5o/0 , take kindly to an increase in A.R. However, when the chord 
drops below 6 in., Thomann states that ·a turbulator must be added to 
allow the upward trend in duration associated with increasing span to 
continue. 

The search for ever-decreasing sinking speed is one to be undertaken 
for personal. satisfaction. Dead air duration has scant relation to contest 
work, which places its premium on towing technique, stability, and the 
knowledge of the precise time to start towing. 
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The following evaluation of SCARAB·s performance under normal 
contest conditions applies equally to STILLETO for in this area there 
is little to choose between the two models. SCARAB tows well, and is 
adequately stable, stall recovery occurring after one shallow dive. The 
windy weather trim produces a steady, penetrating glide which appears 
profitable under windy conditions with weak lift. What would otherwise 
be a perfect steady and penetrating wind glide, is sometimes marred by 
the occasional bouncing characteristics usually exhibited by models of 
short tail moment. 

The glide circle remains quite constant under all conditions and 
tightens a little in strong lift, i.e. the model, like STILETTO, is not an 
out-and-out thermal hunter which one can set to fly in corkscrew when 
lift is found . Hence on a good sunny day abounding in thermals, SCARAB 
is no contest threat; it must be towed into lift, for its chances of picking 
it up on the glide are small. Perhaps wings much lighter than the eight­
ounce ones now used could be employed in conjunction with a slightly 
lower dihedral. The resultant lowering of lateral inertia and area might 
be enough to sharpen the ship's response to the turning force which is 
unexplainably generated by thermals. 

In short, I feel that SCARAB's overall performance is adequate. The 
writer is looking for an A / 2 with fabulous still air duration, a steady 
penetrating wind glide, and astounding thermal hunting qualities. But 
then, who isn't? (From Montreal MFC Bulletin.) 
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FLOATER HISTORY Frank Zaic 
1
\At this point I should like to thank you for introducing me to this 

wonderful sport of towing. Your old "Floater" was a most remarkable 
machine, and my earlier A / 2's were merely unprofitable modifications 
of it. The introduction of "thin" airfoils necessitated a reluctant departure 
from your short coupled layout.~ W. R. Thompson. 

''My wife built a "Floater" about 10 years ago. It has been a mainstay 
of the flight group. Always ready to go on the towline days. Last week 
we lost it. After 10 years the old Austin timer D / T gave up the ghost 
and the "Floater" was last seen at 35 min. headed Northwesterly from 
San Berdoo ! Beautiful way to go. Gives a tug at the old heartstrings." 
-Bill Kincheloe. 

The prototype of the "Floater" was "designed" and built in 1942 to 
take care of little boys with big ideas. It had hardwood construction to 
suit supply situation. (Cut ribs from 1/ 32 pine sheets. Just as easy as 
from balsa.) However, it was not produced as a kit. (I had to go on a 
long vacat ion in Italy.) It was finally kitted, redesigned for balsa, 18 in. 
box and $2.00, in 1946. Aside from changing straight dihedral to poly­
dihedral (18 in. strips, you know), the kit design was identical to the 
original prototype. 

Now back to 1942 and Fort Monroe, where I was with the Coast 
Artillery Board. 

If you recall, we had (L/ 100)?. fuselage cross section rule. (Foisted 
on us by power men.) This meant a big box fuselage. (A 50 in. length 
would call for 25 sq. in. cross section. Wonder what Ritz would do if his 
design calculations called for 50 in. fuselage and he had to use the 
(L / 100)% rule.) So, the basic problem was how to minimize the drag of 
the fuselage and still make it easy to make? First, it could be made as 
short as possible. Second, it could be placed in the airfl.ow so that it 
would have minimum of drag. 

Deciding on the fuselage length with such a brutal rule, was a cu­
rious floating game. You sketched the plan view, and you wanted to put 
the stab way over to the right side. But a bit of calculations would get 
a monster for the fuselage. So, stab came closer and closer to the wing 
until it looked as though it couldn't possibly be any good. The only con­
solation was in the "chord" lengths behind the wing. So that if you 
could have three chords, you would feel consoled. And at the same time, 
the fact that you could use as much stab area as you wanted, helped. (If 
you think a "double cross'' is bad, you should try a "square cross"!) 

Deciding on the position of the fuselage in relation to the airflow 
during the glide was a bit on the unknown side. I already had the feeling 
that models fly at high angles of 5 to 6 degrees, but until this time I 
did not have the nerve to go full "angle." But with the big box in my 
hands, I had no choice but to assume 6 degrees angle of attack. (Note: 
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An angle of attack recorder was used on the protofype "Floater," and 
it proved that I was right on the 6 degree angle of attack. As far as I 
know, it was the first test of its kind-and since 1942 I have not heard 
of another .-Where are you all?) 

Feeling that the stabilizer should be used to keep the wing at 6 de­
grees, I set it at zero. It was of generous size, and it actually showed up 
to be so. Just what led me to think so, I forget now, but I did reduce the 
chord 1 in. and got a high A / R planform. 

There was no hesitation in using N ACA 6409 for the wing airfoil. , 
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The N ACA 6409 was first introduced in the 1935 Year Book, and it was 
used on some of the previous gliders. However, the Junior would have 
a lot of trouble covering the undercambered portion. So. the N ACA 6409 
was made with flat bottom. 

The prototype showed its characteristic bounce on its very first test 
flights, and accentuated it after the stab chord was reduced. I could feel 
that here was one of those designs that used to come around once in 
a while. 

In retrospect, we can now analyze the "design" and determine why 
it had its particular characteristics. 

The airfoil: It could be that with spars on the bottom portion, a fair 
undercamber was introduced in time by the paper tension and cement 
pull in loose notches. Although. the initial leading edge was square, set 
on edge, and corners faired with the airfoil. I wonder how many builders 
actually took the trouble to fair the corner, and instead. just let the 
square corners stick up-and so we have a natural built-in turbulator. So, 
here we have an undercamber wing with turbulator, not planned. 

As many of you may have noted, "Floater" had no provision for D 1T. 
The big box, with fair front length to help balance with light weight, 
called for an extra large rudder. A sense of form would not let me even 
think of putting the stab behind the rudder . (Although Sweitzer used it 
on full size). And placing it in front would make the fuselage "till longer 
and fatter. Besides, it was the best flight. not limited. out of three that 
counted. So. the stab was cemented in place. Something very unusual. 
then and now. The result was that the builder was forced to use the 
angular setting built into the construction. 

As we now know. this 6 degree of angular setting on relatively short 
moment arm, forced by fuselage rule, was just made for circular airflow 
requirements. The "Floater" was able to make small and tight turns 
without losing altitude. This worked out especially well in high and .: or 
gusty winds as well as in strong thermals. It simply had lots of lift under 
all circumstances. And constant tight circling also kept its "momentum" 
steady so that it would ride "up" when it turned to face the wind. While 
the large rudder was very definite and had full control over the dihedral 
effect . 

The towing was a problem which was never satisfactorily solved at 
that time. The angular setting, which was meant for tight circling, was 
actually excessive for straight flight. So we can only imagine the load 
it must have been on the line and how difficult it was to get it up straight. 
But this was more or less a universal problem at that time, so that I did 
not feel too awkward when the "Floaters'' would peel off to one side, etc. 
Besides, we were all too busy watching another "Floater'' getting smaller 
and smaller upstairs. Nothing like having the average work for you! 

(I would like to suggest that each club member should take turns 
building a quickie light-weight glider, without D / T, and give the rest 
of the members the big thrill of the day.) 
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CORRESPONDENCE ON 11 DYNAMIC SOARING'' 
Dear Jim: 

Jim Horton and Frank Zaic, Febr. 1961 

Been looking over your "inertia" business and still do not feel satisfied 
that we are using the right word for the action. So- "Inertia is a state 
of being at a particular moment." This is my own explanation. I did have 
kinetic energy in mind when I wrote, and very likely mixed the two terms. 
But on to the action on the field: 

While kiting a glider on the end of a tow line-air particles have in­
ertia of motion-while the glider has inertia of rest. Results of reaction of 
air particles on the wing are lift and drag. 

Release the glider. The drag moves it with the wind. If it not possess 
aerodynamical balance system-the glider would eventaually be a part of 
the air mass, like a leaf, and there would be no reaction of air particles on 
glider or glider on air particles. It's ground speed would be that of the 
wind. The glider now has inertia of motion. But since it is moving at the 
same speed as air, and with it, it cannot react against it-unless it acquires 
a direction of motion of its own. It can do this with its aero balance. 

Aerodynamical balance is such that it will try to position the wing 
into a specific angle of attack. When this angle of attack is reached, the 
forward component of Lift and Gravity forces will provide a forward or 
"pulling" force which will give the glider a definite speed or velocity 
against -or through the air, regardless of its (wind) motion. This forward 
speed is not measured in relation to the ground, but in relation to or 
against air particles. A glider may be standing still in relation to 
the ground while it is facing a 15 mph wind. Here again, we have the 
glider in an inertia of rest. And as far as I am concerned, a glider in such 
a condition is wholly dependent on the air flow. A gust against such a 
glider would mean that the glider would move back as soon as the initial 
shock of the gust is absorbed. I think that the problem or explanation of 
our discussion lies at this point or moment. What happens when a gust 
hits a glider which has no kinetic energy? (It was standing still in rela­
tion to the ground.) 

When we have the glider going with the wind, it's speed in relation 
to the ground is its own normal flying speed plus the velocity of the wind. 
And its kinetic force value depends on its speed in relation to the ground 
speed. Obviously, it should have a large kinetic force under such conditions. 
Therefore, the questi-on presented is: Why does the model tend to flop 
and mush when it is forced to make or go .into wind turn? 

Here, the problem is further madified by the fact triat we know that 
if a glider is able to make a sharp and quick turn back into the wind, it can 
take advantage of the kinetic energy it picks up on a relatively short 
space of "with the wind" ground speed and "balloon" upward. While a 
model that makes long turns-during which it can build · up full "with 
the wind" ground speed-tends to be undecided what to do, and flops and 
mushes into the wind turn. Could it be that the large turn control does 
not have the ability to make the change rapidly enough to use up the 
kinetic energy and that, by the time it gets around, it has lost it and is 
drifting back with the wind? 
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On the above, could you check it over and see if it fits your observa­

tion and deduction project? If so. could you re -write it to go along with 
your observations? Would like to do it my.~elf and let you know of the out­
come. but I am getting nervous as there is s till a lot of the book work 
ahead. 

In all. I can see nice work for a mathematician to tell us what size 
circles we hould have the gliders make in different wind velocities. And /or 
design a gimmick that wo.uld snap the glider around into the wind when-

. . de . 
ever It reached a certam pre~errnmed ground speed. 

Dear Frank · March 20. 1961 

Just reread your letter. and think that you should publish it as it is. 
I think that you have summarized the problem as well as possible. On cur 
end. Dave Bevan and I have done quite a bit of flying lately and I could 
present the results noted so far. Let's take my latest Nordic out on a calm 
nite and set it up as follows: 

C.G.- Aft, Incidence difference-2 degrees, Circle-wide. 
We tow it up. It floats off the top and glides down in a floaty glide. 

just off stall. for two minutes plus. 

Now, let's take the same glider out the next day. Wind 15 mph. 

It tows up nicely. Comes off overhead. Attitude appears normal, but 
it is in a rapid sink. Turn has opened up. As model approaches ground, 
the turn begins to tighten . It begins to pick up speed and glide just as 
it runs into the ground . Time- one minute. 

What adjustment :-.hould be made to make it behave? Cannot reduce 
wing incidence. It only has 2 degrees now, ;:ind anything less will not make 
it able to recover from a stall . Crank in more rudder. But the model does 
not seem to pay any attention to the rudder. Still bounces off ground in 

one minute. Throw in some tail tilt. Now it peels off the line during the 
tow. Correct with auto-rudder. Now, at last, it is improving. Throw more 
tilt. It peels off in climb. Adjust auto-rudder. Now we have it up for one 
and half minutes. The glider still is not in a normal glide until it gets low, 
and then it has missed all the good air. 

Let us make some major changes ... .. Move C.G. forward. Increase 
incidence to 6 degrees. And adjust the circle as tight as possible; just off 
spin. Now. let us see what it will do in the 15 mph wind. 

The glider tows overhead. We get it slightly cross wind on turn side. 
Give it a good heave. It peels up, over and into its "natural" turn at high 
speed. It whips quickly back into the wind; bounces up and around. 
Watch it close. It is gliding clean way up there. Takes advantage of every 
gust and riser. It is in normal glide circle right off the line-moving fast­
a!ive not dead-bouncing-dipping-alive! 

That is about as far as we have progressed. Launch is very important. 
Model must bias wind. Dave uses "S' ' tow launching model overhead on 
turn side. I carry tow rudder on turn side, pull ship straight up with C.G. 
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towhook couple until it gets overhead. Then, let it enter its turn. Either 
method seems to work. 

As you mentioned, glide speed is important. I think the speed range 
you can adjust to is even more important. Here are suggested settings for 
different wind conditions. 

Wind M.P.H. C.G. Position Incidence Diff. Circle I 
I 

0-5 100% 2 degrees Open 
5-15 75% 4 degrees Mediu~ 

15-35 50o/o 6 degrees Tight 

The truth of the matter is that with the forward C.G. we can do 
a lot of adjusting before it becomes unstable. With aft C.G. we are very 
limited. In wind we need (if I can borrow a British expression) pene­
tration. It is very important. Well, that is about it . 
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"STILL AIR" PERFORMANCE 

Ray Hansen,---------------Long Beach, Cal. 

Here are my notes on "still-air" performance. They may not be what 
you are expecting, but I think I have a point. 

In the early mornin g hours at Sepulvada Basin in Los Angeles, 
"still-air" times are recorded which rival the outlandish claims of Euro­
pean A-2 and Wakefield experts. Six minute flights with %A gas and 
3 % minute flights with A-2's are seen, with no apparent thermaling. 
How do we know that these flights are not made without the assistance 
of rising air? Because we fly hand launched gliders at the same time. 

I'm a mediocre hand launch flier, and get 50 to 55 seconds indoors in 
blimp hangers. With the indoor HL record at 77 seconds, it is obvious 
that an outdoor flight of 1 % minutes is getting a lot of help. I was flying 
a HL glider one morning when one of the well known locals was estab­
lishing a "still-air" average of 2 :42 for his Nordic. I was getting about 
80 seconds a throw in the same air. By simple ratio, figuring the glider's 
indoor time at 50 seconds, I would estimate the N ordic's time in still air 
at 1 :41. A six minute flight in the same air would be the equivalent of 4 
minutes indoor. 

Thus a flier who has some idea of the t ime he can record with an 
indoor HL can estimate the performance of any other model outdoors. 
It matters little whether he can do 30 seconds or 70 seconds. I realize 
my calculations are a bit crude, but we all realize that most reported still 
air times are a post-facto guess or a magazine article exaggeration. 

Why anyone worries about still air time is questionable. Perhaps 
a more interesting measure of performance is the lowest time recorded in 
poor air. I've seen Bob Weihle's fine Nordic do 45 seconds in a downdraft, 
but have seen an older design (7 in chord, 6409 wing) come down in 26 sec­
onds. These times were recorded by models in good trim and well launched. 
Only three times since 1956 have 5 maxes been recorded at L .A. The winner 
at one of our A -2 contests usually has 3 maxes, a 2 % minute flight and a 
poor one. But it does seem apparent that the better designs will win con­
sistently because of their better performance in weak lift or downdrafts. 

Good % A gas models will clock 3 minutes in poor air. The best ones 
will seldom go below 4 minutes. At most of our local meets there will be 
at least 25 ';( of the %A fliers with 131/2 minute tota ls. The top three 
places usually have three maxes and get these by flying in what Ron St. 
Jean aptly calls "dew thermals." The heavy dew on the alfalfa is evap­
orated by the early mornin g sun. The slowly rising, moisture laden air 
provides fine flights . Models do not necessa_rily rise in this lift, but cer­
tainly sink at a slower rate. Around 10 :00 A.M . the grass is dry, a breeze 
comes up, and true thermals and downdraf ts are in evidence. 
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TURBULATORS--------Jim Fullarton, Australia 

Never having seen a copy of Schmidt's classic, "Aerodynamick des 
Flugmodels", I never understood turbulators, and could not figure how 
you could improve performance by adding drag to a wing. Then I read 
that fine article by Henry Jex in "Soaring", and it all became clear. Im­
mediately rushed out and strung a cord in front of my old Wakefield 
wing, with fairly thick 6412 section and sheeted leading edge. 

Right from the start it was obvious that something had happened. 
The model previously prone to stalling, assumed a nose down trim, and 
needed Ys in. under the tail to bring her nose up. From the attitude on 
the glide, it seemed as though the stall had been delayed some 4-5 degrees. 
The extra lift slowed her down, but there was drag there too, and she 
seemed to be mushing. Overall performance was only slightly up but 
more consistent. As a check, we removed the cord, whereupon it stalled 
right out of the sky. 

The obvious deduction was that the turbulator had moved the centre 
of prcs5ure back, and I remember Ellila making a similar observation. 
My own explanation for this is as fo!lows: 

Most of the lift comes from the upper surface. With laminar flow 
at low (sub critical) R.N., separation occurs well forward, near the point 
cf max. camber. This means that the back part of the wing is doing very 
little work, so that most lift comes from the forward part, hence forward 
C.P. With turbulator, the flow "Sticks" to the upper surface much longer, 
the back cf the wing produced more lift, and the C.P. moves back. (See 
sketch.) 

After this, I set out to build a wing to Jex's recommendations, using 
B 6356'.::> section and multispars for turbulators. Suzuki says these are no 
good, but my experience is to the contrary. Jex does insist, however, that 
there must be no upper spar or bump aft of 4Go/0 as it might promote 
separation. This wing showed anti !"tall characteristics typical of turbulent 
flow, and the glide is quite cutstanding. With it I have won four contests 
out of five entered, including the last two National Wakefields. 

c.tP. 
-------~ ........ ~-----~~------
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A/2 TOWING & THERMAL HUNTING 
Reino Hyvarinen,------------------ Finland 

Sandy Pimenoff asked me to write to you, because I happened to be 
the Team Manager of our victorious 1959 A/2 Team. He told me that 
you had read some rumors about my "magic tricks" in thermal hunting. 
In fact, there are scarcely none, but I shall try to describe in some words 
our efforts in A / 2 towing and thermal detection, hoping that there would 
be something worth printing and reading. 

After those magnificent articles in "Aeromodeller" (12-59 and 4-60) 
of A / 2 towing and thermal hunting by Tom Thompson and Hansheiri 
Thomann respectively, I am afraid I can't add many words to their 
writings. 

Thermal detection is fairly easy only under some circumstances, 
e.g. as the sky is cloudless or covered with an even haze, the terrain is 
homogenous and the wind is not too strong, e.g. at the 1959 finals at 
Bourg Leopold in Belgium. Under those circumstances, you could by 
merely using your watch have been able to tell the time the thermal 
bubbles were rising, as Gerry Ritz did. 

It was of great advantage to our victorious team having at home 
a flying field nearly identical with that in Belgium, especially as to the 
soil and the Eurroundings. Because the absence or presence of thermal 
is based on temperature differences, our contest clothing was at its 
minimum so we could have the full benefit of those parts in human 
body which are most sensitive to temperature changes. 

After the thermal had risen, there was an even cold breeze for a 
minute or two. It was a pity that many a competitor forgot or was ig­
norant of the principle rule of a thermal i.e. there must be warm air to 
build a t hermal. Many flyers launched their models during that cold 
moment and wondered at those low times thus achieved. 

We let t hose cold puffs and that cold moment pass by, after that 
the breeze· got weaker and the temperature began slowly to rise. This 
process took also a minute or two. Then, there was windstill, noteable 
increase in temperature and warm breeze began. This was the time to 
launch. The whole process follows the normal birth of a thermal bubble. 

In strong winds or in occasional sun shine through the holes in 
clouds one must have very much experience and meteorological knowl­
edge to be able to say just when is the right moment for launching. So 
it is better or safer to hunt with the model following up there. Of course, 
the model must be able to follow its "master," as "a good dog ought 
to do with its master when walking in leading string." The flyer must 
also be capable of some athletics or cross country running as well as 
feeling a thermal from his tow-line. 
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The cwo latter points can be achieved by training, but to train you 

must have a model to train with. Alhough there has been much writing 
about those side areas etc., the only points absolutely necessary to make 
the model follow is the correct positioning of the tow hook (e.g. Tom 
Thompson's article in Aeromodeller 12-59) and fairly warp-free wing. 
Movable towhook, bending it upwards and having a reasonable length in it 
are favorable features. If you still have a clockwork D.T. timer which be­
gins its working from release, you can begin training. Unless you are a 
timer owner, you can use the system shown below: 

f 

'ft 
KNOr TO L/#17 PIT 

Using this system, you can run as long as you can, and at release 
the model will D.T. to your feet. The only snag in this system, as com­
pared with D.T. timer set up at 20 seconds, is that you cannot always 
say if you are released in a thermal, but if your model is climbing after 
releasing you can be proud of finding a real thermal. As compared with 
the usual burning fuse, this system (in training, not in competition) has 
many advantages. For example, you need not watch your watch think­
ing "there·s still two minutes left" when you must perhaps release, or 
the model gets loose in strong wind with those two minutes still to D .T . 

If you seriously want to learn that "hunting system" you must 
train a lot in different kinds of weather, and if you do not have an un­
selfish and eager helper, you must train launching solo. Once learned, 
it is very easy, especially in windy weather. Keep the model in your 
left hand, nose pointed some 45 degrees upwards, the winch in your 
right hand, commence running upwind, releasing the model from your 
left and braking evenly the winch reel with your right finger(s) as the 
line pays out. In still air, you may have to run fast, but if you want to 
be a sprinter, this gives you real practicing. As the model gets up in the 
line, you need not run very fast, in an even breeze, you can walk and 
in stronger winds you can stay where you are or run towards the model. 

As soon as your model follows you, you can begin that searchin g. 
From the line tension, you will learn to know those ups and downs and 
also those many times misleading puffs in wind velocity. If your model 
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gets in a downdraught, you must get soon away from it, but when you 
find that sudden tension of an updraught, do not hasten too much in 
releasing, the model may turn to the downdraught, and it might be less 
encouraging to hear your strong words just then! 

Much could be still written on this subject, but experience is a good 
teacher, and this experience can be gained by training. Besides, this 
running will give you better physique, drop those needless pounds 
around your stomach and help you placing high in competitions. Per­
sonally, I don't like running because I was not born to be a "miler" 
(6 ft. 1 Y2 in., 200 lbs.), but having a glider above you in line, you can 
run safely for better physique without getting that extra name of "mad 
in sport" from your friends, as you surely would get running without 
that model. But remember that running is not end in itself, in competi­
tions you run only as much as you need to find a thermal for those 
three minutes ! 

SPOIV4E Rl/.BBER : ·:· 

F/XGIJ 57UP1 1 
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T he gimmick I use on tow is a towhook raked forward and down 
(about S degrees) so that a vector of the pull (assumed at right angle 
to model's datum) also provides a component of noseward thrust, which 
you will note, drags the rudder to its stop~ Steering in opposite direction, 
set by the auto-rudder, can be done by a really sharp tug on the line. This 
will squash the sponge rubber and allow the auto-rudder to act. Reversion 
to normal pull zeroes to straight tow. 

Assuming the arrangement shown, slacking the line will phase into 
the leH. Normal line should give straight up tow. While a sharp tug 
should give a start to the ri9hf~lf you do nothing but hold tow line with 
glider near-overhead, a turn to the left will mean a sink (line slackens). 
But if model tends to the l'iqht, a riser is tensionin g the line.-Tow Ring 

shown also a big help. HANDY D / T position is just behind the wing. 

LOCKING D/T FOR TOWING John Tatone 

This arrangement allows the flyer to tow his model around 
for an unlimited amount of time until he feels the thermal. 
Then, as soon as he releases the towline, the timer is set and 
the auto-rudder released. His model will then D / T at exactly 

f',:~@~§§§§~}] _"To D/T 3 minutes or the setting. 
If this set-up is not use"d, then the 

tow must be hurried not to D _IT too soon . Or if released be­
fore planned time, the flight mi ght last lon ger than the needed 
3 min .. 010 wire spring pulls switch to "ON"' position when 
pin is pulled out by the fallin g towline . Auto-Rudder is re­
leased at the same time. Switch should work freely when using 
this system. 
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ASPECT RATIO & NORDIC PERFORMANCE 
Bill Hartill ---------------Van Nuys, Cal. 

One of the easiest ways to lose your friends is to claim a three-minute 
Nordic. Dead air-what is it, where is it? This question often obliterates 
the true performance of a model. At any rate, let's take the bull by the 
horns and fly on paper, then we can be sure of "dead air." 

Of course, there are tho~e who will be eager to claim th~t "adjust­
ment" is more important than design or that "theory" and model air­
planes don't mix. However, I think these arguments can be rendered 
meaningless if all of Frank's students do their homework. 

Nordic analysis is a little easier than power or Wakefield because 
the components of drag that are the hardest to estimate such as fuselage, 
interference, stabilizer, rudder, are a minimum and affect the overall per­
formance the least. Study of a force diagram for a model in gliding 
flight reveals the relationships of lift, weight, glide speed and sinking 
speed. 

l}t;.1 

u 
This diagram shows that the glide angle e is equal to the arctan D / L. 

Of importance is that the angle of attack of the wing is not equal to the 
glide angle, but is usually much higher. Also, the lift is less than the 
weigh\. 

The important parameter is Vs, sinking speed. From the diagram, 
V,s is reduced, thus raising glide time, by reducing the glide angle and / or 
reducing the glide velocity. 

To make a long story short, a hypothetical Nordic was calculated: 

Total Weight-14.46 oz. 
Wing Area-453 sq. in. 
Stab Area --- 68 sq. in. 
Wing Section-NACA 4409 
Stab Section-NACA 4409 

Wing Aspect Ratio Varied 
Wing Angle of Attack -- Varied 
Wing Lift Loading--- Elliptical 
Section Reynolds No.- 41,700 Fixed 
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The NACA 4409 was selected for the study because of the availability 

of data at the proper Reynolds 1'umber. Other airfoils are available that 
probably give better performance but accurate lift / drag data have not 
been mea5urecl. 

The component drag coefficients, all based on wing area, are shown in 
Figure 2. The values shown for the fuselage, rudder, and interference, are 
strictly estimates, based on extrapolation of existing experimental data 
at higher Reynolds "Numbers. The 1 So/0 stabilizer adds only a small per­
centage of the total drag. Assumptions here were; a constant decalage 
such that as the down wash from the wing decreases with increase in 
aspect ratio, the stabilizer is adjusted to fly at a constant angle of attack. 
Stab aspect ratio of 5 was used. 

The wing profile drag is a function of angle attack (or lift coeff.) 
Therefore computations were made at all lift coefficients so that the 
minimum sinking speed could be determined. This occurs at the minimum 
of CI> /C~ where the coefficients are for the complete model. It was 
found that the minimum sinking speed occurred at a CL. between 0.8 
and 0.9 over the aspect ratio range 5 to 20. The profile drag coeff. varied 
little in this range and was assumed constant for simplicity. 

Wing induced drag, provides the greatest interest in this analysis 
for several reasons. It is easy to calculate, it is a large portion of the total 
drag, and it can be reduced considerably by increases in Aspect Ratio. 

Fig. 2 shows how much the drag can be reduced by increasing the 
Aspect Ratio. The total model drag is reduced over 45o/0 by increasing 
aspect ratio from 5 to 20. 

Fig. 3 plots the pay-off-seconds glide time from 164 ft. altitude for 
a range of Aspect Ratios and glide speed. Don't worry about glide speed, 
that's what adjusting is for. Just trim for the minimum sink. 

The flight times shown, certainly are not too exact, but they do show 
the importance of Aspect Ratio. 

Fig. 4 cross-plots the data and also shows that as Aspect Ratio in­
creases, the flight time becomes more sensitive to the glide speed. That is, 
adjustment is more difficult. With ideal atmospheric conditions it might 
be possible to trim right to the minimum sink condition but if unstable 
air and / or an unstable model cause a deviation from the optimum, drastic 
losses in flight time will result from only a slight shift in glide speed, 
particular ly toward the stall speed. As the Aspect Ratio is increased 
minimum sink occurs at higher Ci.., approaching closer to the stall. If the 
airfoil is relatively unstable, as many high performance sections are, and 
longitudinal stability inadequate, it is possible to stall a Nordic off the 
line with little forward speed and have it mush all the way down in about 
a minute. It isn't always due to down drafts! 

This is just to point out the obvious, that stability is a very im­
portant factor of practical consideration, that has not yet been solved, 
and becomes more acute with higher Aspect Ratio. 



EFFECT OF ,QSPECT R.eJTIO ON' 

N'O~.])IC PER.FOJ'CH,q!YCE ~ 
I I 

.FIGU"RE: 

NOR.DIC PERFOR/"1,LJAICE 
AIR.&"Ol.t.-=- A/~c,q -fl.f!Q9 

sr,q:a - 15 ,% 

+--~-+--f--V-~-+-~-+~---t~~t-~-r-~-r--~-;280 1 --t~l--+--+--+-+--t---t--+-----t-----t----t---t-----ir--t--r--r 

F/~vi?.€: 4 
t--~+--f~-++~-+-~-+~-+~~1--~+-~-+-~-1260 1 I 

ASPECT Af?,qno .. .._ 

'xmamJ 1111111 [~ ::~ 1 I I I I I I I I I I I I I I I I , 
' ~ 

200 ! ZOO· 8 -+--+--+--+--+--+--+--+--+--+--+---+--c 

' ~ 
·v 4 ' r <J ' <I ' r ~ I 1180 -~ 1eo-i------.----. .t 

~ ~ 
· Y <J c y ' Y <1 ' rA r q c 4 ' r ' V <1 ' r <J ' 4 ' Y <1' 1160-~ 1'0- ~ -+----+----+----+--+--+. 

~ Ae. -::/O q; 
//NJ- ~ . . /"l-0- ~-1lr-tlr-tl-ct.&<"" ./--",.. 

~0~.-:1.->~~~~~~~~~"""".,.__,,~~~~~..!>.->.~/20-~~-m~+-~+-->.--~+-+-~+-~+-~+----1 
~ 

tt> ~ ,' f<'k'<'k' J<' J · .. ~ .l" ''_.?'h?<t?.?' l '«'h' J<'' J'<''k",1"' ,h' ,",'k' ,1100- 111 I"'/ I 'ic I~.~. I 
9 

' l> ' l> > l""i " l ' ~~"" ' -l-i>:i > ?1Xl > J> >C>>1 >1>J>>l so-~ I I l",l"&k lso I ' ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

lij 

Iii l I I 
1 I ~~1 lo'4 I .4/~FO/"i •NACA f"°09 I~" 

£LUPT/C4L. PL.,qlVP-C/i?H 

A!'.&y/V'O~Z>S ND. : ~ 70<? CPIVST'4NT_, ~O 
I I ~ I I I I .sr AB .. 1..s /• I Df cR L.1A65 ~ .3 • I I zo -+--+--+--+--+--+--+--+--+--+--+--+---+---+--+--+---+---+--..... 

0 /,Z 1-4 16 18 20 22 24 26 Z8 ..310 5 /0 /5' ~·m 
JI,.. t#LID/N(f, SPEED - FEET PE~ SECON.D A.SPEC; R~T/O 



162 

'1/1,• ~ ~Q :J DURAL PLATE;.30 LIHE COVERED " \,,1, ·1 '" o a~ 
115'",,, \ ~ , \ I Va BALSA COl/£R£D •, 111 ,· -1~ Q ';.., ~" v ...._ ~ / \,' '•.•\ " ' /_ ____ __ \. 
~- ·· -~·--+- ··-- --~- - -- -~· . - -

I_ ~r __µ 1106 43 911~ · _ J 
8 

SPRUCE 2 x5 Ar- WI NG SECTION 
BALSA \1 1 / 

~ikfu~-~-~§-::'¥1;~~-... ~~~<r~1i--~~~=:=::~~-1 /~
2

"~
3

-~~~-::- ::· ~~2t><~~RUCE 
36 I A 74 I I 

160 - 6 511€ ' - - J 
SECTION 8-8 SECTION A-A 

_µe 
~ .. ,,,,, 

~~~~~-~J 
1230 - 48 7/t,; • I 

-
>-~-

-
>---
~ 

:~o 

~ 
- 28 90 

3%'"" 
SCAU- 1 o 5 10 

WORLD CHAMPJONSl-IJP 1957 
C ZffHOSLOVAKIA 

PLACED .. 2"d. 
TIME ' 180+180+180+149 ., 165 = 854 sec. 

JUR/J SOKOLOV 
RUSSIA 

1959 WO~LlJ CktJ/l'f P Zrt..P PLACE 

180, 180, 180, 18C1 flJ{) + 32 9 
15 20 25 JO 35 



163 

t-----------H--~~-------ttt----+---+---1t~r"1r-t 
"' 

.~ 
~ 

~ 
~'( 
~· 
>< 

... ~ 

~ ( 
~ 

" '-\'I ,., 
~ 

\'\ 

~ 
~ ~ 

J 
~ ( ~ t 

h 
~ 'I:\ 

1:1 It 
~ Ii() ' 

' ~~ 
~ 

"This "waiting game" of thermal detection was one of patience on 
the part of those who knew what they were doing and impatience for 
those who launched by guesswork. As the third man of each team came 
out to fly, he sought evidence of lift by watching the impatient releases, 
several of which were lucky enough to hook a riser. Then when one rec­
ognised expert selected his moment to tow-the rest of the field leapt 
into action, presenting the timers with a view ·not unlike a distant com­
mando assault. 

Ray Monks launched into a very powerful thermal to bring Great 
Britain to equal 8th place with U.S.S.R., but no less than five countries, 
Czechoslovakia, Denmark, Finland, Holland and Sweden had perfect 540 
scores. One had only to watch the strategies of these five nations to 
realise that towline technique was to be the key factor for team success. 
There were 33 individual max's recorded. 
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With British hearts hoping that we had collected our one bogey 
downdraught, the second series of flights were to prove disappointing. 
First Eddie Black's model wheeled on the line and released low-and 
though Dame Fortune provided a thermal to take it to "max" height, the 
model d / t'd at 2 :15 for a 2 :27 score. Then Ray Shirt launched early­
and sank in a downdraught for 1 :26, and Ray Monks who just managed 
to get back in time from the distant woods after his first max went down 
for 1 :48. 

We were not alone in our misfortunes. Borge Hansen, Gunnar Kalen, 
Kool and Krook of Holland and all three of the Czechs fell wide of a max 
in this round to spoil their countries' strong lead, yet the Finns continued 
to demonstrate their seemingly infallible sysem. We paid special attention 
to their third man in this round to try and fathom out some of their 
technique. Within 30 seconds of the announcement that his 20 minute 
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period had started Kekkonen had his line out to full length and Manager 
Reino Hyvarinen held the model ready. Each was bare to the waist, and 
keenly attentive of other flight performances, yet they waited and waited 
-still tensed and ready to go for 5 minutes-10 minutes- 12 minutes, 13, 
14, and then in the 15th minute their involved Finnish patter (which was 
as good as any secret code as far as the rest of the field was concerned) 
signalled, a flurry of activity and the model was away. More Finnish pat­
ter-and the red and white A / 2 was already climbing at several feet per 
second! How did they know the thermal was coming. It seemed impru­
dent to enquire but by observation, and double check on subsequent 
launchings, they waited for the first trace of a strong breeze after a period 
of calm. Light puffs were allowed to pass by until a steady wind was 
felt on their bare chests (Sokolov and Ritz use the cheeks, Thomann, 
wearing shorts flexes his knees). R. G. MOULTON ~er 

1']59 I I 
0 
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"STARCHED VULTURE"-- Bill Hartill, Van Nuys, Cal. 
The ideas behind "Starched Vulture" were to obtain thermal hunting 

ability, very good stability-and high efficiency. These are all very worthy 
goals, of course. The sweep back was tried to gain thermal sniffering ten­
dencies. It worked out quite nicely and the flight pattern turned out to 
be rather unusual. After release from the tow S. V. flies straight ahead 
without reacting to auto rudder. Straight flight into the wind continues 
until some sort of disturbance is encountered. If it is a thermal, ship circles 
in thermal in direction of auto rudder turn. If it is just a gust or down 
draft ship invariably veers away in a straight line. I know this sounds 
like too much to hope for, but that is what it does. Stall recovery is 
quite good, apparently because of the sweepback and tip shape. The 
cranked tips delay tip stall and provide a favorable stable CP moment. 
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Wing planform also provides a favorable distribution of mass and lifting 
surface about the C.G. which is 2/4 inches behind the wing root TE. 
No nose weight was needed. Several ounces had to be added at the C.G. 

Non-thermal flight time is quite respectable. I have wondered if the 
sweep-back might lower the sub critical Reynolds number by virtue of 
the span-wise flow vector creating a three-dimensional energizing of the 
boundary layer. 

Unfortunately the Vulture spent a week in a WP.t wheat field and, 
although the wings appeared to be de-warped, the original flight charac­
teristics were not completely regained. Most troublesome fault was a 
viciousness on the tow that had never exited before. I think that this 
might be cured by moving the tow hook up (or wing down), and will be 
tried in the next version. 
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THE MAN BEHIND THE A/2-HorstWagner,Austria 
My personal idea about contest flying in the Nordic class is that the 

glider does not win but the man who flies, and who is able to take ad­
vantages from weather, thermals and tactics . Therefore. you should fly 
as often as possible in any kind of weather and try to hold the launch 
of the model as long as possible. This ability is very important for thermal 
hunting. The second important thing is a good 11 warp.'' You can never 
tell whether the one particular warp is good. You must try different ones, 
and then you can really tell that this special warp will do well in your 
model and in all derivations of this type. I usually fly a right circle with 
110 yards diameter in evening air. The angle of attack on the left wing is 
increased % degrees compared with the right. If the model stalls, it 
turns into a close circle. This is the same effect when the model meets 
a thermal. I think that this method of trimming helps a little bit to find 
the thermals. 
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SHORT NOSE NORDIC--- Hank Cole, Palo Alto, Cal. 

May 15, 1957 The extremely short nose is in 
accordance with present trends, but the model has several outstanding 
new features. The tailboom is set at a large angle to the wing so that 
the stabilizer flies about eight inches above the wake of the wing. The 
rudder also rides high and gives the model a very unusual nose high 
turn. Sub rudder dips into the wake when the model stalls and gives it a 
very unusual sharp, wheeling, nose high turn when it runs into a thermal. 
Sometimes it acts like it has a pilot. 

Another unusual feature is the three dimensional turbulators, 
the v-shaped wedges on the wing and stab. I believe that these are su­
perior to the turbulence wire used by Europeans. The tail moment arm 
is shorter than usual and the stabilizer larger than usual. This gives 
better stability and tighter circles for soaring, and wind. 
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Also you will note that I use a much larger stab than most of the 

Nordic designs. I do this to give the model good dethermalizing charac­
teristics which is real important in some of our super California thermals. 
Have seen other Nordics with small stabs sucked up out of sight even 
though dethermalized. This glider is exceptionally good in the wind as 
long as it doesn't meet with misfortune like in Fresno when a dust devil 
picked it up off the ground after it had dethermalized and cartwheeled 
it down the field. By the way, I don't think the larger stab affects the 
performance much. According to my calculations, if the wing loading of a 
Nordic is increased by 1 oz., you only lose 3 seconds out of 3 minutes. 

Two weeks ago the model proved it's flying ability at a Sacramento 
contest, posting 5 maximums and a 6th flight of 16 min. 49 sec. Needless 
to say the weather was perfect. I used a fuse dethermalizer on the last 
flight and the model dethermalized from about 1000 feet in sight of the 
timers. This was not all luck, but largely due to the excellent towing 
characteristics of the model which I attribute to the high stab. The model 
has excellent towline stability even when it is straight overhead. On 
one flight I ran about a quarter of a mile down a road with the model 
directly overhead before I ran into any lift. Have applied for the AMA 
record, but haven't heard yet. Should go through alright. 

lc..)59 Had four 
n{axs at the Nats with it this year, but goofed one flight when it slipped 
off the line in a downdraft. 
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SWEDISH DESIGN A/2----Stellan Knoos, Sweden 

As you have been looking at my girl-named design glider "ULLA'' 
(by the way the name of the model has been changed many times since 
it was first constructed) I will give you some further information. 

The g!ider wa~ rnpposed to stand normal Swedish weather condi­
tions. That is quite a strong wind nearly all the year (not an Austria­
valley-condition !) and rather small diameter thermals close to great areas 
of sinking air! So, it is neither a still-air design nor a windy-weather 
design. A little aerodynamics applied to A-2 models shows that from 
50 m tow-line, total time decreases with about 8.5 seconds when the wing­
mean chord is increased with 1 cm. Effect of altering Reynolds number 
must be added. So I have chosen a mean chord of 15.1 cm. Still-air per­
formance is then about 170-175 sec. Same model could fly more than 3 
minutes with a mean chord less than 15,1. For example, for a mean chord 
of 13 cm. a theoretical performance of 170 +( 2, 1 X 8. 5}= 188 seconds. 

A calculated CL of 1,1 gave an air speed of 4,3 m / sec. Using quite 
a ti ght "termal" turn of 28 m . diameter indicates that an assymetrical 

w_ing of if about 2,2 cm. T,h~. "Thomann-formula": Assymetri =: I~~ . 
where'' b is t he soan and R the circling radius. It is important to place 
t he tow-hook right belcw the center of gravity! Towing such an assy­
metrical model is not a problem, that many pessimists think. Due to as­
symetri 

1 
model is circling by itself without giving 

1 
in my case / a right­

turn rudder. So, when towing ,the rudder tab is indicating left and in 
flight zero. 

Wing a irfoil is conventional (in Sweden at least!) It is a modified 
old good Gottingen 41 7 6.5 per cent thickness. A little more flapped trail­
ing-edge has been used. Also a little steeper nose upper-tangent and 
rounded edge. Nylon-wire gives lower flight-time of some seconds, but 
increases stability very much around the pitching axis. 

I have chosen a balsa -covered win g for many reasons . This airfoil 
has been used in modified version by several of our Swedish maestros 
in glidin g. Rolf Hagel of Malmo has since many years used it with a 
conventional built-up structure with two main-spars in the middle of 
the rib . In such a case you have to be very careful with warping. Multi­
spars at the airfoil-cont oure is better in this respect. Hcwever, theory 
indicates (and some experiments verify) that the boundary-layer is 
laminar very far away from the leadin g edge. As this layer has easier to 
separate 1 than the turbulent ,aft of pressure minimum at the upper side _ 
of airfoil , a contour-spar often is an indication for the flow to separate. 
At the lower side this ca~ e is not so. probabte

1 
and in caf e of separating, 

total effect is not so dan gerous. Another story is that with help of the 
spars in contoure, it is possible to get a turbulent boundary-layer. It is 
however very difficult to get the optimum distances between the spars, 
to which flow is sensible. Thomann, now livin g here in Stockholm, has 
rece:itly built a model with conwr-spars based on theory of getting tur-
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bulence in this way. I think he should like to explain it himself! How­
ever, my personal opinion is that (a very fine) turbu!ence could be ach­
ieved with balsa-covered contour and a wavy-wall with variation of the 
wave-length with distance from leading edge. I think I will do some 
experiments later if time permits. 

As plan indicates, wing is covered with 1.2 mm. balsa. Without lower 
two 3 x 5 mm pine~pars wings would warp tips down. To increase 
strength, both sides of the sheet are covered with tissue. In case of col­
lision with a tree

1 
or somewhat, without this arrangement it could happen 

the sheet to split. So, in addition, quite a soft kind of balsa has been used. 
I am a lazy boy so I build with simple V -Wing. Wings are attached 

with two simple piano-wires, 3 mm. diameter, in a center-piece of hard­
tree. Due to this configuration ,when landing at rough ground ,as models 
always like to do, wings are protected to a great extent. Instead it is the 
tailplane that takes the hit8 . 



180 

~ -+ ~ >. > "' 
0 

~ ?' \0 ,. 3: 
~ 1'11111 ~ /!1ll fll· 

7 ~ 
~ 

-+ -.. 
l)f ~ 81 81 1!11 

~ gi ~ 
! 

f+i~ * ~ 
->I< 

' 0 * 
' "' ~ " )> :t (;J 

~ 
~ "' :::;;: 

r. ~ 
w cc 

~ ~ 
i'O :_i,. ~ µ.. 

= ~ ;;I" ;;I" ,, ~ 
~· 

\J1 ~ 

~" \ I' 0 0 

'\' ~~ ~ ~ 
lJ\. )> ~ ....::. O•I-

~ rr-oil1-ti + 

~ ~ ~ ~ ~ i'1o 1t\ * =< .J, ~ 
~, i g <:<,(p Flt- Jlll. :r:o. 

~ ~g; ~ Jj: }-ti· 
I-!! 

~ "' 0 i" -Ill ll\il- !II 
~CD__,-!>, 

"' 70o-\ _s= .l!J::m iM 
r\ (fl f<! - - --
'4 )> 

::; 

~ 

---- - -.=::~-=:-~- -1 111 
8.ANOS"~ I 

,.,,.,ON n 25~ I, 
,. ., · Ii lfEl-f.!U'A?l9!i8~CTEl!lf 2 Z. ?% ~ ~ 

I ~ 16 .J2 

3 A 
i 7- ::_ -- ___ -_ . ..cc.c .. -:=::::- - ~-----
,-- %__, I+ A 

C,l/P,Q8LE 01" 2 . ..,,,,o-z:s o I ll' Sr/L L ,4/ JC 

/ IV W llY/) "-- TllER17ALf IT J',f/Z/Ef ITS tfL ! i)E 

Cl llCLE . .S()/7£ T/hEf / T ifOES fT£A/ifNT. 

h'ENCE / Tf !VAHE. 

WANDERER - NORDIC A-2 
ROBERT S tFLEET ToLEDO 

T 

t 
0 

" <> 
N 

FINS fe Sl-IEET 



A/O n,t,/F,RH'9L COM.£)/Tlt:)A/S . 

])~.S/1';,A/4/Z R.-41",e{) '4~ OA/4 

<>F TOI' T#/aEE /A.I JV. "'.GR. 

-+ 

710 

IR-.15 ----- /1-.Z 
"FRPA/T 

( 4L$<J TIP o,c 
$ND) 

1 mmDIA. 
STRING 
TURBU­
LATOR -

KHO 

4x6 2x2 2x5 PINE 2x15 

m~ 
WING AND STAB AIRFOILS 

1/3 FULL SIZE 

58 '. 

DIHED~AL 75 mm 
WASHOUT 20 

CtEET 
4x4 :::::-. 2x2 PINE 

KRIA-A2 
WING AREA 
STAB AREA 
TOTAL AREA 

29.4 dma 
4.45dm1 

33.85dm 1 

RUDI LINDNER 
NABERN/TECK 

GERMANY 

181 
..... /. 51"1" ZJv;eiu ... lo.v1w,,; 

#ELD llV R/8 fLIT5 

/ 0-,2,,.,., R IBS 



182 

I 
5 

<?oo/ A//. /d..,a-/-her -IJ'/' 
ca-,r r,; 70...., 

Nv>EO /C A-2 
l!loi #',,.z'5c/,ek 

7)au9/,z~/.., .. , </Y 

<!jl,57'7/~., ;7,.. . .<!"456c' AL! 
/959 ::s'~- ~Cra,P''"' ,V,,,-d,·c: 
72!a.,., C/,,,//"'•f', .f...,erv../I~ Al._/ 

4 .. ,.."'lJ SM.es ~ i";f 
~~~~+-~~~~~~-2~~~~~~~~,ll 

~UZJE"2 TON'S t'fiRY ~OGID 

PART4Y .BECAt/SE "9,t. , TONGUE 

hEx'EX C>... /A/C/Z£Jf1SES' ZJ/HcZ>"1/U. 

#osE : TVRN Fl€0H 

~ fl' 5T££,l. ZkU.T 

"ROS'E-..B!/LJ' ./l-2 
Jl1c L1c11rEN.d£R'4 T,qcoHA, WAsH 

CONTACT CEHEIVT 

I/AS /A.IC.EN 3'-eVEIZ~L 

50 '/. 

/ '"i -<.OC4,t. y 25~ 

TO lJl2/NG c G. ro so/. 
'9.l>Z> CL,riy (Po.fHEJ) 

INTO T//8£) TllEIV LEAi> 

.8£#/N.[) ST/:£4 .Bo,t.T. 

,,. J_:i x. Jj ToA/6V.tFlJo)I' 

/, F!PO/T J;,,P'Y 

I 
5 



PLi 
/218$ 

r'1 

:f lL'(WOO[) 

THt: 8ASIC / LJEA OP IJ.-1/S l)E~lf1N 

(;~~A ~:2L~A/ P'::RE:c,Hl/;;/:,~o/>f 
"L.IZ>ER 8UILT JJ.. FLOWN ay' 
/IANk COLI.-

25?$-

CAN 8£ £451.<y 
"K1 T££> ' & AND 

12£1..E,LIScD AT J</1,LL.. 

183 
2,vD PLACE 19?9 

11/Esr CWlST £L.IM5-

NORIJIC A/2 M.ANJJR4Z>.E ~ 0AKL4N.D, CAI... 

(?'8 "~ f/..7J. 7/4L.5h> 

v 

lUsEl..AG/£ 
~2N1' . HcIJ . ~MLS,4 

Sh'EET.S 

Be1r1sH A-Z T£//lf 195t; 

/" BIZtTISH /V.qT10NA.(.S 19~9 

A-2 .DESIGN 
FH..BOXALL - ENGLAND 

HN 

- LAH. Pi.y 183a 

-~ 

%zxf 3 
0VT411V£ 

I 
5 



184 

GOEDETIC NORDIC WINGS Paolo Soave, Italy 

The ribs are made of medium hard balsa 1.5 mm thick. The following 
system is used: From a sheet of balsa, which is covered on both sides 
with modelspan, cut strips 1 meter long and 15 mm. wide. Pin the leading 
and trailing edges (which should be already shaped) to the mounting 
board. Following the numbered steps as shown assemble the geodetic 
structure in four different stages. Note that the ribs are not outlined 
or shaped. 

At this point prepare two sanding blocks, one for the top· airfoil 
curce and another for the bottom curve. Glue sandpaper to the block·s with 
rubber cement. Begin to sand the structure, moving the blocks only in 
lengthwise direction. Start with rough sandpaper at first and then change 
to fine sandpaper when the blocks begin to approach the final outline. 
Finish the top of the wing first and then the bottom in order not to . 
flatten-the airfoil. 

To avoid sanding the airfoil thinner than desired, place one hardwood 
strip besides the leading edge so that the sanding process will end when 
thesandpaper block touches the strip. 

70P rORH 

y-~-1-----_-==" ~ 
x 

t 
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Strengthen the cross or intersecti<>n joints with soft balsa triangular 
fillets. Cut one long triangular strip and chop short lengths. When all this 
is done, mark the spar location and notch the ribs to size with sharp razor. 
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FLYING WING NOTES--Bill Kincheloe, Glendora, Cal. 

On the A / 2 flying wings, there isn't much to report as yet. I have 
gotten consisent 1-2 minute flights from the A / 1 prototype in all weather, 
and exceptional flights of 5 m in. and over on California days. Adjusted 
correctly, the wing doesn 't seem to have any problems in the glide that 
would make it inferior to conventional models. The problems are in the 
tow! (Seems like that was the song in '38, too.) Good tows come along 
like winning horses at Santa Anita-not every time. A tomahawk is al­
most a necessity if the model is to get maximum altitude on every tow. 
Without that help, the tower (that looks silly!) or puller really gets a 
workout making Ritz turns to keep the blasted thing on the end of the line. 
The propensity for hunting and turning equally well to right or left in 
flight seems to be an advantage once off the tow. The model will start 
the flight with an open right turn , say, a small lift will boost it for half 
a minute or so, and it will drop out. Then, sometimes, it will start turning 
left. Almost every time, the little lifter is over there, though weaker, and 
a few more seconds are added. After lengthy trials with various con­
figurations, it is obvious to me (maybe to no one else!) that the flying 
wing should have simple configuration to ensure reliable success. Elab­
orate dihedral and sweepback may look pretty in the air (I have had 
them, too) but they are in a fair way to make the building job a bear, 
and are extremely susceptible to little, invisible, disastrous warps. I am 
back to 20 degree mean (30 </,,) line sweep and 1/z inch per foot of plain 
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vee dihedral I u~e 8 - 10 degrees of washout achieved by twisting in a 
jig. The model is built, transported, and stored in the warping jig: Keeps 
troubles out of the flight pattern,and makes sure that you just have the 
same model each time a flight is tried (especially when it may be three 
weeks between flying sessions!). Tip rudders vs single center rudder 
doesn't seem to matter if the ~la is low. In this I agree with Grant. Tip 
rudders are mo"e sensitive that the center one to upsets from bad land­
ings, and require more looking after when walking through doors, but 
there seems ta be little difference in flight characteristics. One thing, 
though, keep the rudder(s) straight ahead. Turn with cg and elevons. 
Can be done. Eliminate hunting by shifting the cg forward a smidgin 
and smoothing out the glide with variable warp. Exhaust of car is fine 
in the field. The jig can be altered later, or left alone, that the little beast 
returns to normal after experiment. 
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BALANCED WING CONSTRUCTION 
David Andrew,.------------------ Canada 

About the only development work I have done on models has been 
in towline gliders of the A-1 class. The final development was published 
in Sept., 1958 issue of the "Aeromodeller." The following points may be 
of interest. 

The wing of this model features what I like to call, "Balanced Con­
struction." The covering has been liberally doped, and the model is now 
almost three years old (Dec. 1959). Although the wing has never been 
pinned down, it has remained as true as it was the day it was built. I 
tried to distr ibute the spar members evenly between the upper and the 
lower surfaces of the wing, so that these surfaces would resist equally 
the shrinking stresses of the tissue covering. 

In detail : Take a symmetrical airfoiled wing, wit h just the L.E. and 
T .E., and one spar on the bottom. We know from experience that this 
wing, when covered and doped, will warp naturally upward, because, 
while the covering on the upper surface exerts a stress equal to the cov­
ering on the lower surface, the upper surface has no spar, while the lower 
surface has. The same reasoning is applicable to flat bottom and under­
cambered airfoil wings which do not have any spars on top. We have 
all noticed how a wing having no spar on t he top near the T.E., will in­
variably warp upward at the T .E. 

In designin g, the L.E. and T.E. members on a flat or undercamber 
wing can usually be considered to be on the bottom surface. To "bal­
ance" their strength, the remaining spars should be concentrated on the 
top. See airfoil structure used and suggested method used to determine 
spar location for span control. 

1. Rectangle is drawn around the Airfoil. 
2. Divide this rectangle into four segments. segments. 
3. Structural members should be divided equally among the four 
4. In Fig. 1, the upper segments contain no (spanwise) structural 

members. Therefore the tissue stress will warp the wing upward. 
5. Fig. 2 and 3. The structural members are (roughly) equally divided 

among the segments. Such surface should resist tissue shrinkage 
stresses well. 
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Slim Sim A-1 was built to test the feasability of a forward fin. Test 
showed it towed and flew very well in the wind but settled badly in calm 
air. Could be needing turbulence, or just higher Reynolds number via 
the higher effective air speed. 

Glide trim tab needs more severe adjustment than normal types. The 
forward fin needs much experimentation for each different model. Never 
use turn trim in forward fin as a fugoid will be the result. 

Test glide in 5-10 mph wind-not gusty-but fast. Watch each flight 
carefully and adjust accordingly. Don't be afraid to experiment-it is a 
rugged model. 

DAVID ANDREW 
An auto rudder is a must for straight tows on any glider. But an 

auto rudder by itself, unless the flying surfaces of a model are dead true, 
does not answer the questions of straight tows completely. I believe 
some sort of trim tab ~hould be used in conjunction with the auto rudder. 
In hand launching the model during initial testing flights. the auto rudder 

should be pinned in a neutral (towing) position, and the trim tab ad­
justed to achieve a dead straight glide. Thus, although minor warps may 
be present in a model. this method will insure straight tows. 

From sad experience, I have found that a fixed difference in inci­
dence between wing and stab. (about 3 degrees) should be designed in 
a towliner, and under no circumstances should this be altered. Any trim­
ming should be made in the way of addition or removal of ballast from 
the nose of the model. Leave the win g and stab. alone! 
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BALSA SHEET WING---Ed Slobod, Los Angeles, Cal. 

While on the subject of gliders, I'd like to tell you more about the 
A / 1 glider. I built the model mainly to check out a method of wing fabri­
cation aud in the process learned a few other things. The wing was made 
as follows: 

Two pieces of Ys x % were cemented to a flat sheet of 1/ 32 x 3 sheet. 

The wing was then propped up to form a curved surface and sliced 
ribs were installed diagonally 

c::~-----~~~-----::::::r 

vffe_l rzzg 

when dr y, 1/ 32 x 3 was cemented to it. Then a piece of 3/ 16 x o/4 
was cemented to the edge and the wing, shaped as shown below to 
produce, in essence, a double sheeted wing. 

There were other operations for the wing tips and dihedral joints 
but they are unimportant at this time. My finished wing had a 3% chord 
and a 3/ 16 max. thickness with about 0 in. underchamber. 

Now the big moment was at hand. How would it perform? Wing 
was set at about 3 degrees, stab at 0 degrees C.G. about 70o/o chord aft 
of L.E. This was further back than I wanted it to be, but I had a wad 
of modeling clay available to alter the C.G. as required. Well, to end 
the suspense, I will tell you that I launched the model and it virtually 
dove at a spot about 15 feet in front of me. Hardly the glide that I had 
hoped for. It should have stalled, instead it dove. Where was the lift 
that I was supposed to get from that big beautiful highly efficient wing? 
Well, to make a long story short, I taped a thread on the upper surface 
of the wing about % inches aft of the L.E. and with the identical settings 

used initially, the model was launched into a big fat beautiful stall. Oh 
joy! There it was, the answer. Now I knew what had happened. After 
adding ballast to the nose to bring the C.G. to about 55o/o, the model 
on hand launch would land 25 oaces in front of me. Quite a difference. 
Well, I didn't know if the turbulator location was the best one (and still 
don't) but I was willing to settle for the glide the model now had, so 
the turbulator was cemented permanently in place. Subsequent tests in 
what appeared to be still air showed the model to have an average du­
ration of approx. 2 min. which I considered adequate for a not completely 
adjusted A / 1 glider. This experience leads me to pose the question. Are 
we building and discarding win gs without experimenting to see if we 
are really getting the most out of them? 



TOW CONTROL Dick Gilbert. 
Gig Harbor , Washington 
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Catapault gliders is a wonderful sport-especially for those who do 
not like to work too hard-like throwing. I made some progress over the 
past few years with all balsa type with impressive "high altitude" and 
fair glide. But I just had to go through with a built-up type to gain some­
thing in the glide department. ORION II turned out to be a whole winter 
project. At times it became involved-how to stress it for high power 
catapault etc. But I feel that it was worth it by the results achievec!. It 
is surprising how strong a ·built-up wing can be. And equally surprising 
is to find that by adding four more strands of rubber to the catapault 
results in some loss of altitude gained. Seems that there is a limit to the 
power you can use. It is a lot of fun, walking onto an open field with posts, 
gliders and a sledge hammer, and be fully in business, deeply immersed 
in the pleasure of fast "right now" climbs and beautifully gliding flites ! 
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INDOOR GLIDERS-----L. R. Hines, Torrance, Cal. 

Select the wood as never before, paying special attention to weight, 
correct strength for job intended, and even density for width of blank. 
Arrange your template to miss harder areas and be sure the grain of 
the wood for wing and tail surfaces is not diagonal. This means that if 
a sheet of wood has diagonal grain never mind the edges of the sheet, 
cut PARALLEL relative to wing T.E.-with the grain! 

Before you buy your wood, test it. This can be done by weight, 
flexibility and "eyeball". By holding the sheet to a strong light many 
revealing hidden points can be spotted such as hard and soft areas, 
fatigue points (avoid at all costs) and the lighter weight of two sheets. 
The fuselage material must not snap clean when a sample piece is break­
age-tested. The break should be long enough to reglue. The grain must 
be parallel with the boom. 

About glue, when I break a fuselage boom, I use "Wilhold" exclusive­
ly. After gluing let it set up about five hours-more or less depending 
on temperature. "Wilhold" will still be flexible so add a skin or smooth­
applying, non-pulling glue such as "Dart Cement" or "Ambroid FAST 
Drying" (not the regular). 

As you build gliders, become acquainted with the thickness of your 
surfaces such as: .030 (stab thickness for 45 ft. ceiling) .020 (stab thick­
ness for 30 ft. ceiling). These are numbers to aim for. 

When sanding, most people get tired too soon. Therefore, the sur­
faces are thicker than called-out and they wonder why the model needs 
excess nose weight, is unstable, etc. A good rule is "when you think 
your done sanding, keep sanding." Go easy with the heavy hand and 
heavy sandpaper. These gliders are delicate so use 600 paper and then 
worn-down-but-not-clogged 600 to get it really smooth. 

Stab lift produced by an airfoil as thin as .02 - .04, which is typical 
of our gliders, is almost non-existent. The only reason I sand a careful 
stab airfoil is for structure. The wood will flex near tips under stress 
and not rip from fuselage. This applies to the wing, . also, along with the 
fact that light tapering tips are a must. 

As a rule, rudders are too large. Rudder size and dihedral are related ; 
the more dihedral, the more rudder required. Sweepback of wing cuts the 
dihedral required to some degree. Anhedral is a debatable feature used 
since I flew at the Inglewood Flitemaster Indoor Meets. It should be 
credited for some help in: ( 1) lowering the wing dihedral required, (2) 
transition, and (3) glide stability in gusts, which are present indoors 
and out. 

From many past models, 35-40 feet ceilings are where finger grips 
become required. Fair: in the grip in the overall effort to streamline. Glue 
320 paper to fuselage sides where thumb and middle fin•ger grip. 

The fuselage type used on my gliders has been evolved over a good 
period of models. I recommend it over any type I have ever used or have 
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seen for any H .L.G. The boom shape gives even flexure to eliminate the 
perennial weak spot in front of the tail. 

Undercamber is very tough to sand on an armory-type glider with 
3/ 16 sheet wing. A slightly curved block (cut from balsa) with good 
400 wet-or-dry (carborundum if available) cuts time and increases uni­
formity. Never put much undercamber near wing tips. It just creates 
drag. "V" dihedral seems best for low ceiling by being more forgiving 
in rollout and doesn't roll too soon. Glue light thread to leading edge. 
It offers fair protection. Use Ambroid sparingly to glue thread. Use 
"Wilhold" to join dihedral breaks, wing, finger grip and tail surfaces to 
fuselage. I t's streqgth is unbeatable and it is non-pulling! 

GENERAL TIPS FOR SWEEPETTE 
If you, the reader, have built a"Sweepette" and are jumping to test 

it, here are some trimming points. 

First, the left wing is heavier. The stab tilted, wing offset and center 
break skewed 1/ 64 to left of parallel with fuselage starts the plane gliding 
left. Also9lue fin slightly left. Use any added adjustments in combination 
with other related adjustments. 

If your glider climbs too high, add undercamber and cut weight. If 
it doesn't reach the ceiling, add some sealer-unless it is too weak to be 
launched higher. If this is the case-scrap it! 

Hand glide a long time. Most testing is done here. Climb right and 
glide left, if warps don't interfere. If it doesn't climb right, it will invari­
ably climb left and vi~e versa. 

A word on sealer usage. Don't seal thin, readily warped surfaces such 
as stabs, fins and 1/ 16 sheet wings. The extra smoothness will in most 
cases be cancelled out by warps and the life-shortening effect sealer has 
on gliders. Remember, we are speaking of low-ceiling gliders here. High 
ceiling gliders are, or should be, sturdy enough not to be affected by 
several coats of sealer. 

A good reason not to seal is simply that unsealed gliders last several 
times longer and can be trimmed to a higher degree before they get too 
banged up. As you may know the airfoil from L.E. to just aft of the 
high point is the most critical to smoothness, ·SO a little sealer in this 
region might help. 

If sealer is used, and the plane climbs too high, sanding is difficult 
at best and undercamber, for instance, will be hard to increase uniformly. 
You will probably have to seal again. For a on.e-shot deal, such as the 
Nats, I will always seal my surfaces for ceilings as high as the armory 
( 45 ft.) or higher. Be very sparing on tail surfaces. 

From the time you pick the wood for your wing keep in mind that 
the left wing must be heavier to fly properly so test it by balancing with 
pins to determine the heavy and light side. If the reader wonders why 
sweepback is predominant and what good it is, time and many gliders 
have shown lighter models climb higher, roll out better, glide as well 
or better and are more stable in turbulence which means, a swept-back 
glider catches thermals better if you like outdoor glider too, as I do. 
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To further explain the offset and the wings skew, many of us have 
seen gliders that didn't like to accept a definite glide turn. Other than 
warps, misalignment is the only thing possible that could be wrong. So, 
why not misalign to our advantage and start off helping the model turn? 
My definition of off set is : to place the center break of the wing left of 
the center of the fuselage generally about on the left edge of the fuselage. 
Now shift the left wing tip backwards (skew) so the eye can see about 
1/ 64 in. angular change at center break from parallel to fuselage. 

Please realize these notes were prepared by a right-handed person 
and may be reversed for anyone left-handed. 
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THE INDOOR HAND LAUNCH GLIDER 
LAUNCH Richard Miller, New York, N. Y. 

I couldn 't agree more with Stuart Savage that the technique of 
launching comes first ('56 YEAR BOOK)-although I disagree with him 
on finish, a point I will come to presently. During a good part of this 
summer I have been working on a "twirl and snap" launch with a good 
deal of body spin in it; one that employs the attitude position from dance 
(which I once studied). At the instant of launch, as well as I can analyse 
it, I am twirling on the ball of my left foot. At this moment my right 
leg breaks at the knee, all the muscles of my right side, between the 
shoulder and the buttocks are drawn up tight and my left arm swings 
around behind me as my head goes over my left shoulder. (Dig up a copy 
of a dance magazine and find a picture of an attitude if you don't get 
the picture here.) This position is a transition between the short run that 
preceeds it and the twirl or pirouette which follows. The way I know I'm 
really in the groove is when one turn is not enough and the force of the 
throw spins me around a second time. 

I would like to make an analogy here between a reciprocating engine 
and a turbine. When the glider launcher stops the motion of his body and 
turns back to watch the glider climb it is somewhat like the energy lost 
by that piston going up, stopping, reversing itself, etc. The turning 
launch I feel is more like the turbine with its conserved rotary energy. 

The low angle of the launch possible with this technique 20 to 25° 
from the horizontal being the most possible-might seem at first to be a 
disadvantage to those who favor a higher angle of launch. But consider 
this: The lower the angle of launch the more power can be brought to 
bear. In the straight out launch you use essentially the pectoral, one of 
the largest and strongest muscles in the body; and as the angle of the 
launch goes up not only does the possibility of a clean follow through 
decrease but you rely less on pectoral and more on deltoid muscles. In this 
respect compare what a man can press in the supine position as against 
performance in an overhead or military press. 

Also consider that, granted that with the additional power we are 
going to get the glider up just as high with the lower angled launch, its 
trajectory is longer. This may add a second or so to the total flight time. 
And then there's rhythm! An acquaintance of mine with an interest in 
golfing, watching me practice one day, mentioned how Middlecoff, the 
golfer, uses a little rhythmic refrain, like a bit from "The Blue Danube" 
for example, to pace his swing an give him rhythm. As well as I have 
been able to apply this to date I have found it helpful. But again I think 
it has more possibilities where there is a full follow through. 

To those interested in this launch let me caution to: 1) Use your 
body as much as possible, epecially when warming up; try throwing 
the glider only with body motion. You'll be surprised how far it will go 
up; 2) Avoid watching the trajectory of the glider. Look for it over your 
left shoulder (if, like me, you're right handed). When my r ight leg snaps 
up and my head pulls to the left I sometimes catch a quick glimpse of 
the sole of my right foot as I'm turning. 
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Added to the twirl is strength. I took Curt Steven's advice (57-'58 
YEAR BOOK) and worked up to 50 push ups (and am now working up 

to 50 again, this time on a small set of parallel bars). This added strength 

has improved by launch noticeably. Strength is important in itself, all 
other things being equal, but its vital in what might be called the strength­

control quotient. Let's imagine that we are putting out X h.p. in our 

launch. If this constitutes around 80 to 90o/0 of our total strength we will 

maintain a lot more control than if it comprises 95% or more. There's 
little need to note how control falls off during maximum effort. I would 
also recommend reverse curls, some ~ort of overhead press and knee 
bends for those interested in real physical shape for hand launch glider. 

FINISH 

It is hard to believe that finish is not of considerable importance. 
Even granting that parasitic drag is negligible at the low speeds at which 
indoor hand launch gliders fly, what about the launch? I don't know if 

anyone has ever measured hlg launch speeds but I have read that base­
balls have been pitched at speeds close to 100 mph. So why not assume 
that a glider is going 50 mph or faster on the launch? At this speed drag 
does make a difference. Would the consequence of a c!ean ship be another 
2 to 3 feet gained on the climb? Then it's worth it. 

The hardest part of obtaining a good finish seems to be getting those 
grain marks filled in. I have suffered unsucce~sfully with talcum and 
dope, finding it hard to get the talcum into the grain and harder to keep 
it there while doping. This led me to a series of experiments which in­
cluded calamine lotion, milk cf magnesia, zinc oxide ointment and some­
thing the druggist calls white lotion. This last is made by dissolving zinc 
sulphate and sulfurated potash in equal parts (and in the order listed) in 
distilled water. This dries hard and cakey and may turn out to be the thing, 
although so far I've had most success with calamine lotion. I get it thick 

(by evaporation or taking it from the bottom of the bottle) and apply it 
generously to the surface after the initial coat of £anding sealer. Getting 
it off proved to be a problem until I hit on fine steel wool. This I use ju­
dicio~sly, going any way but with the grain, till most of the lotion is off, 

then switch to 400 w / d. (If it clogs, which it well may, wash it out, let it 
dry, cind use it ag-ain.) 

Seal this in with a light coat of dope or sanding sealer, take off all the 
surface material and repeat. A photographed loop is handy for examining 
the surface to check progress. The pinkish hue of the calamine makes the 
fill easy to see in any event and give a not unobjectionable color to the 
wing. As to weight, if you are careful to get off all the extraneous surface 
material between coats, just keeping what's in the grain marks, it is 
negligible. 

After the last coat of sanding sealer use 400, then 600 w / d. Next 
rubbing compound (tooth paste does very well) and finally wax. It gives a 
difficult finish to''top." 
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SANDING GLIDER WINGS--Dick Ganslen, Dec. 1958 

I have a new idea I am using for sanding glider wings which beats 
anything other than sawing them to an angle. I have been very success­
ful using trailing edge (wing) stock. 

Advantages. Very rapid sanding even when the stock is not cut to 
taper. Simple method of controlling the camber high point. Gives good 
sharp edge at high point which Foster and Curt Stevens consider so 
important. 

I glue a piece of control line wire along the top edge of the wing at 
the point of maximum camber. I make my sanding blocks, of varying 
roughness, long enough to always bridge the wire and strike my sanding 
table behind the future trailing edge of the wing. I nail a block of wood 
in from the edge of my drawing table far enough from the edge so that 
I can fit the wing leading edge against the block for firmness and yet 
far enough in from the edge of the table that I cannot sand off my trailing 
edge. Using Behr Manning "Lightning" 50-D-1 Openkote Cabinet Paper, 
I can cut a trailing edge perfectly to ,Jfi" in 15 minutes or so with no 
danger of reducing my high point or losing the trailing edge by abrasion. 
Since the paper (and block) r ide the wire on the sanding stroke, lots of 
pressure can be used in the sanding which one must avoid when sanding 
any other way. Occasionally the wire may become unglued, a minor in­
convenience. Now, after this sanding, in order to keep a sharp high point. 
WHY NOT LEAVE THE WIRE GLUED IN PLACE! The leading 
edge wire (a la Savage) I always use before sanding. Now that the trail­
ing edge can be fine sanded at your leisure, the curve can be sanded 
with no danger of influencing the high point or danger of rounding the 
high point too much. By moving the wire backward and forward before 
the initial sanding, the high point can be varied at will with greater 
accuracy. 
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It is best to start with left wing about 14 in. longer than shown. 
1. With rudder set straight, model will turn right, adjust for smooth, 

nose heavy glide. 
2. Wash left wing tip slightly more than right. Model will still turn right 

but turns will be wider. 
3. Trim left wing length down until model flies straight ahead. (If it 

stalls, it will turn right.) 4. Add nail to right tip . 
5. Adjust rudder for left turn. You will have to remove clay from nose. 
6. Solder may be filed off nose weight to balance. It is best to make it 

lighter than necessary so that clay, which is easier to work, can be used 

to make up rest of nose weight. Reverse "left" to "right" for left hand 

This unusual procedure results with a model which is less susceptible to 
spiraling in a thermal, because the right wing will stall out first. (It is 
at higher angle.) But the longer left wing equalizes the lift so that there 
is no left tendency from the twisted wing. 
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11 PARABOLIC11 INDOOR PLANFORM- Ray Rarlan 

For some time, two curved planforms have been used extensively for 
indoor model planforms-the ellipse, and what has been called a "para­
bolic development." The ellipse has an area given by: 

ARE.4 = q-x #.AK. CllO~ZJ x )t//,y17 5p/.J!V' 

(e!l/p.se) 4 Jt/NE/Zfi' !JI= o. 78S~ 
4 6 

It was generally accepted practice to equate the area of the para­
bolic development to: 

4/ZE.4 ::: 0. 8 X #AK. CHO/e.lJ X HllNt? .SP.e/N' 
PA/'e D.&V 

Why this formula was correct always aroused by curiosity. I de­
cided to find an analytical solution if possible. The planform is described 
in figure 1. I t is made by fairing a curve tangent to the construction lines. 
The number "n" may be as large as desired; the larger, the easier it is 
to draw an accurate outline. 
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.....-Fl~. 2 

Yl 

D111 . 

The proceedure for finding the area is as follows. Let "t" (fig. 2) 
be some fraction of one. The construction line which passes through the 
point (0, at) also passes through the point (ht, a), as shown in the 
construction. Point (x, y) lies on the planform and is given by: 

[a.-a.+J y =a.++ x bT (1) 
To solve "y" as a function of one variable (x), "t" must be eliminated. 

Note that if "x" is held constant, "y" is a minimum for that "t" which 
describes the construction line touching the planform at (x, y). Math­
ematically (with the help of calculus) this is: 



!'l(/66/N(j JNTO{t):y=a.Jj.+x[;f 1=zafi~~ 
The area of the planform is b J 
A~EA -:j.: d-c-1~rza·R _aJtJd~= 4ah-~=ffab 
p. ct. () 0 l: vb b 3 z 6 

Applying this to the complete planform : 

ARE,q -::: f x 11~:><. CHORD >< WJIV6 .6P.&JN 

p, d. = tJ.8333 x /1.4;<. CHOR.DX Jt/IN~.5t>~N 

Thus our presupposed 0.80 coefficient should be 0.8333. This makes 
our planforms larger than we had calculated! 

As an addition to this expose, it can be noted that the planform is a 
geometric construction, and has the same properties in projected view 
as in the planform view. For a Vee-dihedral wing, the area is given by : 

AUA = 0.8333x11AX.CHO/l.DX P!l()iEC15D SPAN 
p.d. VkE-DIH 

However, the formula for a parabolic development planform with 
tip dihedral is more complicated and is found by: 

a.b, c, d, e, e ,.q~E 
SHOwN IN rt<:;. 3 
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\\This hangar is one of the highest on the East Coast having a usable 
ceiling of approximately 192 feet. Having never before flown a ship in this 
hangar and having been told by others who had that w indy conditions 
usually existed, I decided to build a so called "all weat her" ship, one that 
was strong and fairly rugged, extreme lightness being sacrificed. 

This was my first Class "D" model. Experience gained from flying 
Class "C" ships at Lakehurst Record Trials dictated that the ship have 
a short body and boom (a Class D wing of 210 square inches on a normal 
Class C size stick and boom), a small stab, 25 '/r wing area, twin rudders 
on the ends of the stab to give added efficiency, and a low pitched prop 
to get maximum altitude (18 diameter 24 inch pitch) . '' 
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The second flight , which set the new record of 27m 32s, m:ed a new 
motor, gradually broken to 1900 turns. With Dave Call on the winder, 
2000 turns were cranked in and then 80 turns backed off. The model 
climbed steadily with no apparent early power bu;:-st and at about 15 min. 
mark levelled off a few feet below the center stringer of the hanger roof. 
Now here is where intuition, luck, or call it what you will, enters this 
particular phase of flying. If Dave had not decided to back off those 80 
power turns, the mo?el probably would have hit the roof and hung there. 
This flight approached its end with model going dead stick still 50 feet 
above the floor ; the rubber motor hanging completely loose. A sign that 
the model was not flown to its best advantage. (It should have had about 
half row of knots still left.) Arithmetic showed that if the correct rubber 
motor could be selected to bring the model just under the "ceiling" and 
have half row of knots on landing, it could exceed 40 minutes. 
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In enclose plans of my latest ornithopter which is my best so far. 
It has two pairs of superimposed wings with one pair being operated by 
a crank displaced at 90 degrees to that driving the other pair. With this 
system power, normally wasted on a single wing system is used to operate 
the second pair of wings. The wing movement is smooth, more con­
trolled and the model does not try _to shake itself to bits. Credit for this 
system goes to Mr. J. S. White who developed it on an outdoor model. 
Whilst the motion of one pair· of wings is 90 degrees behind the other, 
they come together at a slight dihedral angle. This coming together gives 
a propulsion very much like that of a primitive pulse jet. Under full 
power, my model has a climb only to be seen to believe. With nose pointed 
vertical it just goes vertical for about 30 feet before levelling a little and 
getting into a normal climbing circle. It has done 21/z mins. so far, but 
experiments with power should improve this. 
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RUBBER POWERED HELICOPTER --Wm. R. Bigge 
In designing a rubber-powered duration model helicopter, stability 

is of the greatest importance. There are several approaches. 
A single-rotor model can be made stable for a given torque by ad­

justing the vertical position of the anti-torque vane. If the vane is too 
low, the model will fall over progressively (dive). If the vane is too high 
the model will oscillate with increasing amplitude until it falls over (di­
vergent oscillation) . A simple way to make the model stable for a large 
range of torque is to add weights to the blade tips. It probably helps 
if the blades are flexible. A large vane area improves stability. As this 
type depends on· a gyroscopic effect, it is not practical for duration of 
more than about a minute. To stabilise the model with the least added 
weight, a three-bladed rotor should be on top, but if a two-bladed rotor 
is used instead it should be on the bottom. It may be that a model with 
a three-bladed rotor on !op and a two-bladed rotor on the bottom has 
some advantage in stability. A three-bladed rotor can use blades of very 
low torsional stiffness which would make a · two-bladed rotor flip the 
model upside down immediately. 

A model with rotors at top and bottom can be made reasonably 
stable by adjusting the pitch. Increasing the pitch of the lower rotor is 
equivalent to lowering the vane of a single-rotor model. Another way to 
stabilise is to use a non-rotating vane, as on Parnell Schoenky's Egg­
beater (1951-52 Year Book) and Richard Quermann's indoor model (1955-
56 'Year Book). The heavy model has the vane near the bottom, while 
the light model has the vane at the top. This difference may reflect the 
difference in weight or flexibility or both. 

If one rotor is at the top and the other is close to it, the model can 
be stabilised with a vane of proper area free-wheeling at the bottom. To 
avoid diving at high power, the vane is mounted on a flexible wire shaft. 
With rotors clcse together, oscillation tends to take place in a plane and 
is easily distinguished from diving. This ease of diagnosis is the greatest 
virtue of this type. The vane is in a vulnerable position. Also, the flex­
ibility of the wire shaft makes the vane too effective in descent and in 
extreme cases the model will turn over. I made a series of progressively 
lighter indoor models of this type about 1948 and had to keep cutting 
down the vane area. Finally I reduced the motor in one jump from a loop 
of :'J:~ to a loop of :!12. and the diameter from 15" to 12". As hoped, this 
much lighter model was stable with no vane at all. In fact it is difficult 
to launch such a model accurately enough upside down to make it lose 
six feet of altitude before recovering. 

A model with one rotor on top and the other one-fourth to one-third 
of the way down the stick or tube will be stable if the rotors are reason­
ably light and flexible . The higher the pitch, the lower the bottom rotor 
should be. Gross weight of these highly stable models has ranged up to 
one and one-half ounces, but most of my outdoor helicopters are much 
lighter. 
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On my latest indoor model the rotors are so large and the motor 
tube is so short that the CG was too high for stability under high power. 
Rather than add a vane on top I gave it some dihedral in both rotors and 
its performance is now limited by the tendency of the rotors to clash at 
high power. Each of my latest two models will stall one lower blade, pivot 
on it, and use up many otherwise useless turns. If the CG is too low the 
model is excessively stable in the descent and falls straight down as soon 
as the rotors stall. A high-pitch outdoor model will "dethermalise" when 
completely unwound-very steady, upright, rotors stopped. A very high 
pitch model (P /D over five) was expected to go fast and high and be 
safe from thermals. When completely unwound it unexpectedly went into 
a flat spin and out of sight in five minutes. There is a need for variable 
pitch on both indoor and outdoor models, for slightly different reasons. 
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INDOOR MICROFILM GLIDERS - Harold A. Osborne 
Tom Finch has two exceptional l.H.L.G. One is a Warren-Young 

Anti Stall Wing type. (Page 186, L957-58 Y.B.) Span approximate 10 in. 
The other is a conventional tailless of about 12 in. span. Gliding velocity 
is approximately 1 ft / sec., and sinking speed approximately % ft/sec. 

The trick is to have an indoor hall that is drafty and has sunlight 
thru windows onto an area of the concrete floor. We have this condition 
at the Los Angeles Exposition Armory. Last Saturday the light over 
sunny concrete began to show at 10 :00 A.M. and it became fierce at 
12 :00 Noon. I watched Tom do 5 consecutive flights of 50 to 60 seconds 
where normal H.L.G. were doing only 35 to 40 sec. Launch by A.M.A. 
rules is as high as you can reach. 

Dick Petersons record of 2 min. 20 sec. is now being processed by 
A.M.A. I understand the Contest Board is very upset and plans to either 
make two classes for H.L.G. or to put a wing loading of .3 oz./100 int 
on hand launched gliders. 
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This was taken from the Ma rch 
1961, issue of the "Le M odele 
Reduit d 'A vion ." Just too late 
to translate the article. But 
tried to include as much infor­
mation as possible on the plans. 
It seems to have a forward 
speed of 10 km. (6.6 miles) 
P .H. and a rise of 5 cm. (2 in.) 

~ above ground. 

G . Chaulet, France 
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OPTIMIZING MODEL AIRCRAFT PERFORMANCE 
Don Monson,-----------------St. Paul, Minn. 

I must apologize to you on two counts, first for being so late in 
sending you my report and second for going well over your 1000 word 
limit. 

Once I started working on the equations, I saw a generalized solu­
t ion for all air craft falling within the limitations of the assumptions in 
the report . I decided to push the analysis as far as possible to get maxi­
mum use from the equations. As a result what I thought originally would 
be a five week job, turned out to be a 16 week job due to the time con­
suming derivations and calculations involved (took up most of my 
spare time) . 

Hence I am probably too late and too long for your next issue. I 
feel the time was well spent though since we now have a powerful tool 
for analyzin g aircraft performance. To my knowledge, many of the 
equations are presented for the first time. 

I tried to make the report shorter but I feel it would lose clarity and 
continuity if it were cut any shorter. Even as it is some people will not 
be able to see how some equations were der ived, hence I will give a de­
tailed derivat ion for any of the equations upon request. Also the equa­
t ions point out many things for which I did not have time or space to 
cover in the report as these will have to be left for the reader to observe. 

I feel, it would be best if the report were not split up, therefore, if 
it cannot be squeezed in this time (perhaps by using extra small print?), 
it would be better to wait until such time that you can include it all. 

I had to leave out much information on propellers but I think that is 
best at this time, since the experimental information is presently based 
on various propeller configurations too sketchy. I am presently building 
a wind tunnel which will enable me to obtain propeller performance 
curves. With these experimental data available and used in conjunction 
with the analysis in the enclosed report, we will be able to predict air­
craft performance quite accurately. 

~ 5.,-AL.L. 

~--ACTLJAL. pO~A~ 

i='OR AIRCRAFT 

APPl?OXt MATING CURVE 

WIN~ 

FI6.1 
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A GENERALIZED METHOD OF OPTIMIZING AIRCRAFT 

PERFORMANCE WITH EMPHASIS ON THE CLIPPER CARGO EVENT 

By DON MONSON 

A method is described herein which allows a designer to estimate the per­
formance of an aircraft in its three phases of flight, namely take-off, climb and 
glide. 

It is most convenient to investigate these phases in their reverse order, 
starting with the glide. 

GLIDE 

The entire analysis is based upon the assumption that the actual drag polar 
(plot of CJ> vs Ct. ) for the airaaft can be represented with sufficient accuracy 
by an approximating parabola of the form. D _ _ Ctw (1) 

«.l5w-CD-CDpe+ trA.,.,e 

The assumption is not too bad for model aircraft since C:Dpe is inherently 
high and discontinuities in the drag curve for individual components of the air­
craft due to changes in Reynolds Number will not cause large discontinuities in 
the complete polar. This method has been used successfully for years in full scale 
aircraft design. 

If the actual polar and Eq. 1 are plotted as CD vs CL.2 , Fig. 1, we see 
that for an aircraft with a nonlifting tail the drag coefficient is composed of 
three effects; the effective parasite drag, (the drag for zero· lift), the induced 
drag due to the wing and the increase in induced drag due to "e,, which accounts 
for all the remaining sources of induced drag. 

For best accuracy the curve should be fit to the actual polar so that it passes 
through the extension of the actual polar to the zero lift point and also the point 
corresponding to the normal glide lift coefficient. 

A simple method of obtaining the actual polar for the aircraft is by means 
of glide tests where a measurement of the glide angle S and the glide velocity V9 
by means of a stop-wat·ch and a transit will give values of CD and CL. for each 
tail incident setting by use of the following relations: 

(2) and 

(For the lifting tail case there will be a separate curve for each center of 
gravity (C.G.) setting.) This method has been used by Stewart Savage and other:; 
for several years. 

It must be understood that in order to analyze a particular design either a 
prototype must be built and tested from which further improvements will be in­
dicated by this analysis or Cnpe and e must be estimated. This can be done 
with not too much inaccuracy after a little experience is acquired. 

We now turn to the problem of minimizing the sinking speed of a gliding 
aircraft whkh is one of the primary performance criteria for completion free flight 
models. The relation for the sinking speed of aircraft with nonlifting .tails has been 
derived many times before, hence it will merely be restated. 

As can be seen the sinki~g speed is a 
CD 3/ v.: ::: -- cos e '2. minimum when the wing loading yV 

5 p C ~ - Sv1 
J_ ( 4 ) and '%~ is a minimum. 

Consider now the sinking speed for an aircraft with a lifting tail. Many mod­
elers who fly free flight mQdels can tell you from experience that, while gliding, 
his model always has a lower sinking speed while using a liting tail; on the other 
hand some people have referred to the lifting tail as being a swindle in that you 
are using a surface of lower aspect ratio and hence of lower efficiency than the 
wing for producing lift and therefore you are not reducing the sinking speed. Since 
no one has ever prQved the effect of a lifting tail most modelers have relied upon 
the only method they know which is the "cut and try" method. 
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To remove further doubts, the analysis of a lifting tail follows, In the case 

of an aircraft with a lifting tail it must be required that 

L =Lw +Lt :=: V 2 .Sw (CL.w -1- 'Z-t 1: CLr) (S) 
We divide the drag into the following parts similar to the method of Eq. 1. 

- I (. . . Tl·)- ,.0 V25, I, C,1..~ ');} St C..!! J f•6~~ 
D-Dp+e(.Dtl'.I +..vlt - 2 w LCDpe-1- '7TAwe +,(f Sw 11At ej ~ ~ 
where e plays the same role as in Eq. 1 and 'l\t accounts for the retardation of 
free stream velocity at the tail due to fuselage drag and wing wake. (Usually 
O.Q.6 'Y\:\: ~ \ and can be assumed equal to unity for most cases with little error.) 

Using the definitions cf lift and drag given in Eq. 5 and 6 the sinking speed 
is derived in the same manner as used in obtaining Eq. 4 while retaining the 
definition W/5 to mean~w· The result is exactly the same as Eq. 4 if we define 
the lift coefficient and drag coefficient as 

( s+ cLr) cL; I l1 St flw /c'-t)2l 
c, . .-=·CLw /-1-~t Sw CLw AND CD=-Cn,,e+ 1T'Awe ~+'li .5;.1 At (cLw J 
Notice that the ratioSy$wis the percent tail area andCL~ is the percent tail lift 
loading with respect to the wing and that for minimum Lsinking speed we still 
must have minimum ~w andC'»/cL.3!z. . 

The effect of a lifting tail may now be compared to that of a nonlifting tail 
by forming a rati~ of V.s to Vs(cLT.C~)· If the small differences in Co!> e are 
neglected we obtam 

where the subscript 'o"indicated values for the aircraft with the nonlifting tail. 
In many competition events there is no wing or wing area requirement. In 

this ·case if we compare the performance of the same airplane in the lifting and 
non-lifting tail case the following remain 
essentially constant, W/ I c.,.. e 

7.Sw .vpe J ' 

Ci,,,. , A-1 t!!'rd ,qw 

and Eq. 7 reduces to 

/+ 5w C.1..w ~ 
flt ~ (-E!:L)2 ] (8) 

( I+ J?.t .St­
Sw 

Notice that efficient aircraft which have low CDpc. and e and high CLw and 
Aw do no t profit as much using lifting tails compared to airplane with high Cope 
and e and low GL.w and Aw-. Eq. 8 is plotted in Fig. 2 with typical values for 
an extremely efficient aircraft and one which is relatively inefficient foT various 
tail areas St/.sw and tail loading(Clt/CL: . A number of things are evident, some 
of which are (1) For the case of no area~imit a lifting tail will always reduce the 
sinking speed compared to the same aircraft with a nonlifting tail. (2) The low 
drag aircraft example can obtain maximum reductions in sinking speed from 10 % 
to 21 'lr for values of 5+/sw from 20% to 50% and these occur at a definite value of 

Gb/GLw which corresponds to a specific amount of decalage and position of the C.G. 
for any given aircraft. (3) Th~ high drag aircraft, although it may have a higher 
sinking speed than the low drag aircraft, is capable of greater reductions in relative 
sinking speed and in the&iven example can obtain maximum reductions from 18 % 
to 37 % for values of Gt Sw from 20% to SO 'lr , with the value of the tail loading 
being limited only by t e requirements for stability. Notice also that the indoor 
models of med1um and high d-rag can benefit most from lifting tails since they are 



223 
able to fly closest to the limit for zero stability. (4) These curves also bring t o 
light the reason why free flight gas models, which inherently have relatively high 
drag, have evolved into the large lifting tail type which most competition models 
presently use. 

Another type of event worth analyzing is the event where either the total 
surface loading is limited er the total surface area is limited for a given maximum 
weight. The former applies to an event such as F Al. Gas for models of sufficient 
size to equal or exceed the "crossover" point in the loading requirements and the 
latter would apply to events such as Nordic Glider and Wakefield. 

The question which has often been asked and discussed but never satisfactorily 
answered is that of how tc divide the total lift and area between the wing and tail 
for minimum sinking speed. Under the above requirements the total surface area 
s I • s w +St so that the wing loading becomes w -= w (I+ St/ 5 w rq) 

Sw ..S' \ 
N o·.v if the sinking speed of the lifting tail case is compared to the same 

model with a nonlifting tail(CLt-=- 0) and a tail area of St/Sw of lO 'ic and im­
posing E~. 9 we find Eq. 7 becomes 

I.;. .5t/s.w 
/.I ~;kLw )~ 

Also comparison of dissimilar shapes such as comparison of tandem or canard 
configurations to conventional configurations may be made in a similar manner 
using Eq. 9 and Eq. 7. Several high drag and low drag examples (using Eq. 10 or 
Eq. 9 and Eq. 7 for tandem and canard) are plotted in Fig. 3. The results indicate 
the following 1) Comparison of the low drag configurations, curves@ , c..D , @ , 
and @ at CL.,. /cL_,=O.E, shows that a n:inimum sinkin~ speed ~c~urs for.S+/.s..v 
around 45 9'r. Thi's is seen more clearly 1£ a cross plot 1s made g1vmg 

~ vs St 
V~(c4:o \ Sw 

\Si/Sw~. iJ to o.S 
and tail. In general it 
area decreases. 

.for- va.."fious At this optimum 
C.i..t/C . tail loading_ there is only a 29i 

J., w decrease in _sinking speed for .St/sw fro~ o.1 
showing little sensitivity to area propcrtion between wing 
can be said that as the tail is unloaded the optimum tail 

Examining the remaining curves @) , f%} and (i) gives at first glance the 
impression that best results for a high drag model would be with a canard con­
figuration, however it must be remembered that the stability requirements for 
tandem and ·canard configurations dictate large decalage i.e. low tail loading and 
therefore canards withCLtlCLwmuch larger than o.4 (excluding indoor models) 
would be unstable. I 
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In general it is seen that models with high relative drag will profit most from 

large tail areas and large tail load '. ngs. Again for low tail loadings the optimum 
tail area dec reases. Most models will have values which fall within the extremes 
used in the example. The trends we have seen from these extreme values indicate 
that FAI Gas and possible Wakefield can benefit most from large lifting tails. 
The recovery (stability) requirements for low drag Nordic Gliders dictate low tail 
loadings (large decalage) and hence low tail areas for minimum sinking speed. 
The sacrifice in stability using large tail areas would not be worth the small per­
cent reduction in relative sinking speed. The optimum tail area for a particular 
model can be determined once the maximum tail loading fer stability and values of 

and have been determined (by estimate or experiment). 

CLIMB 

We now turn to analysis of the powered portions of flight which will enable 
us to estimate the performance of the Clipper Cargo model. If the take-off time, 
sinking speed in glide and the maximum rate of climb for an aircraft are known 
then it is possible to determine the maximum load capability for a given aircraft 
flying under Clipper Cargo rules. 

The maximum rate of climb is easiest to determine in terms of power required 
and power available and is given as (Pa.-,...,) (T'l/-.DV) (RC) --::::. rr l'YlQ.)( = l'YIO....')( 

nia..l<' W W (U) 

An explicit solution may be made if the thrust and drag are known as a function 
of velocity. Drag already is known from Eq. 1 and thrust may be estimated with 
good accuracy by assum,ng the thrust to vary with velocity in the following 

manner [ ( v \ZJ Tr T =To 1- K vR.J (12) wher~ K = I-.,==;; 

Referring to a plot of thrust vs velocity, Fig. 4, we see that K is the percent 
decrease from static thrust at some reference velocity v~ which for best fit of 
Eq. 12 to the actual curve should be measured near the take-off speed or climb 
speed for a given aircraft. 

In many cases K may be estimated to be between 0.2 to 0.3 at the design 
advance ratio, however for best results an experimental value of K from wind 
tunnel tests of the desired propeller should be used. 

Now with an explicit relation for thrust and drag the velocity for maximum 
rate of climb may be solved since it is known that (Pa..- PR)W\a..-x occurs where 
the slope of the power required curve equals the slope of the power available 
curve i.e. where d Pr d Pa. d. (DV) ot (T)) 

dV = dV o~whern a V : d(V 

(T and D being functions of velocity). Solving, we find the velocity for maximum 

rate of climb to be ~To , l(To\2 12 ( W )~ r 2 K ( To)ll ~ 
'Vt = 3-; + 'J ~) + ~ Sv; Cnpe + jiVJ" s; 

c 3_p [ cr>pe+ ;~~ ( ~:.,)] - ~3) 
and the maximum rate of climb then becomes 1< 

(RC)mQ)(:: ~ vcG-K(~~)~-~ CDpe 
5:V Vc3- _p 1T A: eve (s:) (14) 

In the case of a lifting tail it is easy to 
I+ 'Ylt -5t:/s Aw/A ( Cqi< )

2 
( .,,) 

show that Eq. 13 and Eq. 14 must be Kt.:: . w · t. CLw ,15 
- (' + "rlt 5 i/sw CLt/e: \2. corre·cted by a constant (15) L.ll' J 1 

in the following manner ~To + (To\\~ (!:!..)~ r Cn +.GK ( To )~ i v = Svv s..,.,) '1T Awe Sw L pe ~ Sw (16) 
c 3p [cDpe +p~~ ( ;:)J 

and R 

) 
_ To,, [- ( Vc)2l_.P Sw 3- .2 K+ (_Jj_) r\ 

(RC max W vc I I< Yr J z Cnpe W Ve p 'TT' A\t,f e Ve 5w (171 

The lifting tail correction is nearly correct if the incidence remains constant 
throughout the entire flight and the drag increments and thrust decrements neces­
sitated by t he moments required for equilibrium in the climb are small Eq. 13 
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through 17 are all derived under the assumption that the climb angle e is small 
so that C:OS ~ may be assumed equal to unity. This assumption is good for climb 
angles up to appro~imately 20 degrees which makes it valid for all loaded cargo 
models. 

TAKE-OFF TIME 

If the take-off time is known then the time 
remaining for climb will be known 
and hence ·a performance estimate may be made. 

The take-off time is given by 
f

V10 

iro = ~V (18) 
Vw 

Referring to Fig. 5, we see that the acceleration may be expressed by means 
of Newtons .2nd law as 

a.= 
T- D -)A ( W-L) 

w;g (19) 
Thrust and drag have been expressed as functions of velocity in Eq. 12 and 

Eq. 1. Observing that 

L=-W (~ \ 2 

VToJ 
a. solution tor E:q.18 becomes V 

_ VTO (R+E) (R-v,; E) 
ho- 29 ER In (R-E) (R+ Vw E) 

Y.ro 

(20) 

This relation is valid if the time to raise the tail and wheel axle friction are neg­
ligibly small. For rubber on concreteµ-::. . 02 and therefore can be neglected for 
most cases with only a small error involved. 

Notice that if V w ~ V'to the take-off time is zero. This is obviously the most 
des'.red condition but we have no control over the wind and cannot always meet 
this condition. However, many times there is some wind, usually light, and there­
fore an aircraft which has a low wing loading and a high C L.. will have a lower 
take-off velocity (Refer to Eq. 20} than an aircraft which is smaller and at a lower 
take-off attitude for the same weight and hence will have a better chance of flying 
in a wind which is greater than or equal to the take-off velocity. 

The worst condition which can oceur is when there is no wind (Vw =- 0). 
Then Eq. 21 reduces to t Vro 1 1<~ E. (:n2) 

Te> ::: :lg El<. in 'R- E ~ 

Obvtously this is not the best condition for making record attempts. Notice that 
if E ~ R , that is, where T ~ Drag produced in level flight, the aircraft is in­
capable of becoming airborne. 

Eq. 22 is plotted in Fig. 6 for high and low air<::raft with conventional land­
ing gear over a range of wing loadings and values of K. This curve explains graph­
ically a point which has been observed many times while watching contestants try 
for higher loads during competition. The contestant will continue adding weights 
until a small weight addition seems to multiply the take-off time very rapidly, 
sometimes giving a take-off time almost equal to the engine run; this is especially 
evident in calm air. As seen in Fig. 6 the contestant begins operating in the region 
where the curve goes rapidly to infinity or the point where E ... 'R . In this region 
the aircraft is very sensitive to added weight causing large increases in take-off 
time for small increases in weight. 
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It is desirable to design for minimum take-off time under the no wind con­

dition to give the mcdel greater average capability. In Ref. 1, p. 196 it is proved 
that the optimum CL for minimum ground resistance in take-off is given ap-
proximately by CL. .,,.M.; Aw 

This is approximately the value which is obtained in model aircraft using con­
ventional landing gear, however it is seen from Eq. 20 and 22 that this value will 
not give minimum take-off time since take-off time is minimized when we have a 
maximum value of G L at take-off. The ideal condition would be a model which 
would accelerate at the CL fo r minimum ground resistance and then change in­
cidence to reach a large value of CL . Since we have no pilot to do this maneuver 
for us and gadgetry complicates matters, the next best method of minimizing 
take-off time is to use a landing gear such as the tricycle type which will hold 
the model at a high angle cf attack during the ground run enabliag a high CL 
to be a.ttained. 

At this point a complete set of equations for the three phases of flight have 
been derived which allows one to estimate the overall performance of a cargo 
model. One important problem is determining what wing area should be used 
with a given aircraft and engine-propeller power output to give maximum load 
carrying capability. This problem can be solved by using Eq's 4, 17 and 21. 

Under PAA Load rules we solve for the weight required to meet the condition 

(20-t;0) "'20{~) (wh<!>"c? +ro i ~ ;._ S~c) 0" whe.,.e (~c)""o.-=· I-~ 
111 

(24) 
17~o 

Using various wing areas. Eq. 24 applies for 0 ~ Vw < V-ro 
A plot is t hen made of W Ma." Vs. VTo 

The maximum load capability will occur if Yw ~\fro . In this case"tTo .. 0 
and we sclve for the weight which satisfies the condition (25) . 

A typical example is given in Fig. 7 where t he maximum load capability fo r 
a biplane and a monoplane is presented as a function of wing area for the case of v.ro and Vw ... V-ro . This calculation was made holding t he wing span constant 
a t 4 ft. fo r all wing areas as per present PAA Load rules . I n the case of the 
monoplane, the aspect ratio is then given by Aw:::: l&/.Sw where.Sw is in square 
feet for the biplane the equivalent mon oplane aspect ratio was used as computed 
by a method desc ribed in Ref. 2, p. 182. 

It is seen tha t for thi s example the two models have nearly the same maxi­
mum load capability but the biplane has the edge on the monoplane and would 
be more consistant in r ea~hing its maximum capability since VTo is lower for the 
b.iplane than the monoplane when each has its optimum wing area. For this ex­
ample the m onoplane has an optimum wing area of 250 in.2. which is rather small. 
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Th,e reason is due to the hie-her aspect ratio attainable using a smaller wing area 
under the PAA Load rules restriction of a 4 ft. wing-span. The biplane reaches 
optimum load capability with a wing area of 380 in.ll. Structurally, the lower prac­
tical limit on wing area for this case, due to the high aspect ratio of the individual 
wings, is about 390 in.'% which is not very far from the optimum point. Notice that 
the value f.::lr Cnpe chosen in the example is quite high, giving a conservative 
estimate of the load capability compared to some models which have already been 
flown. 

· If desired this optimizing process could be carried one step further by re­
peating the solution using different tail areas. This would indicate not only the 
optimum wing area but the optimum tail area for a given tail loading consistant 
with stability requirements. 

Since it appears that a biplane is more desirable under the present cargo rules, 
a few general statements on biplane design for maximum performance are in order. 

1) The upper and lower wing should have equal area and equal span for 
minimum induced drap. 

2) Negative stagger (top wing ahead of bottom wing) as much as 100 % of 
the wing chord minimizes the interference drag and loss of lift. Positive 
stagger increases drag and reduces lift. 

3) For maximum lift the ratio of wind gap to chord should be ~ 1. 
4) Positive decalage (lower wing at a higher angle than the upper wing) as 

much as 6° improves lift with only a slight decrease in stability. 

For more information see NACA TR 417. 
It is seen that the available thrust plays an important part in determining 

the performance of an aircraft. Brief mention will be made of the advantages of a 
pusher prcpeller and methods of improving thrust. 

The pusher propeller configuration can improve thrust by a significant 
amount on cargo designs since they have large frontal area which blocks much of 
the propeller disc area in conventional tractor desi1ms. Measured losses in static 
thrust in tractcr desif,'ns due to slipstream drag on the fuselage vary from 7o/r for 
a typical ¥.?A Free Flight mcdel to ,25 o/r for a relatively high-drag cargo model. 
Additional benefits from the pusher design are directional stability under power 
due to plane of propeller being behind center of gravity and the practical advant­
age of minimizing propeller breakage. Also, the location of the engine keeps it 
away from the dirt which is normally picked up by engines in the tractor position. 
Continued tests are verifying theoretical predictions that for slow flying cargo 
models substantial gains in thrust are obtainable by use of shrouded propellers 
and single blade propellers of large disc area. Further elaboration on improving 
propeller thrust cannot be included in this report due to lack of space. • 

REFERENCES 
1. Perkins, C. D. and Hage, R. E., "Airplane Performance, Stability and Control." 
2. Jones, Bradley, "Elements of Practkal Aerodynamics." 

L\ST 01- SYMBOLS 

A - Aspect Ratio(~
1

) 

Cl - Lift Coef.(~S) 

Cl> - Drag Coef.( ~S) 

q - Dynamic Pres.(fh_Vl} 

'fl.-f- Tail Efficiency(i)-l 

L- Lift T - Thrust 

b - Span of flying surface 
CD)'>u- Effective parasite drag coef. 

£ - Parameter defined in Eq. 21 

e- Oswald's airplane eff. factor 
<:)- Acceleration of gravity 
K - Thrust lost factor 
~!-Correction factor for lift tail 

(Defined in Eq. 15) 
'J;2 - Parameter defined in Eq. 21. 
A.I - Coef. of rolling friction 
.P - Mass density of air 

o- Drag { - Time a. - Acceleration To_ Static thrust 
5- Area V- Velocity 'RC- Rate of Climb 8 -Angle of climb 
'P- Power W- Weight 5' -Total Area 

5Ui'SCRIPIS 
Cl- Available 
Q. - Glide velocity 

I. - lnduced Il'l'Q.<J 
(~~'~<>L. Nonlift tail 

ma.1'.- Maximum 
P - Parasite drag 
"R - Reference 
S - Sinking speed 
T~.,_ Take OH 
t-Tail 
w- Wing or wind vel. 
c - Velocity for max. 

rate of climb 
r- Re~uirect 
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QUADRUPLE LANDING GEAR---- E. Wolfe 

Here are the plans you requested. I hope they meet with your ap­
proval. I have also enclosed my views on the designing and flying of 
PAA-load models. 

One of the most interesting types of models to fly is the PAA-load 
model, especially the Clipper Cargo model. This is mainly because 
all the flights must ROG. Most modelers can design and build a PAA­
load model which flys well. Getting them off short runways such as we 
have in Chicago is the big problem. Our runway is a couple of boards 
about four feet wide and fifteen feet long. When this is surrounded by 
by high grass you can see why· we must have a special type model. 

At present I am flying all three classes of PAA-load and my planes 
are of the same basic design. I found that the easiest way to solve the 
short field take off problem was to fall back on my flying experience 
with the Air Force and TWA .. The solution to short field take-offs, using 
a fixed power setting and fixed control surfaces, is to leave the ground 
in a flying attitude just above stall speed. A model with normal two 
wheel gear accelerates with the tail in the air until enough speed is attained 
for the wing to lift the plane into the air. If any down thrust is used on 
the engine, the result is a lenthy ground run. This is fine for the Na­
tionals where you have unlimited runways but at local contests where 
the runways are short, the weight you can lift will be cut considerably. 
So, an important feature is a landing gear which will keep the plane in a 
flying attitude during the take off roll. The use of four wheel landing 
gear will do this. It alrn assures straight tracking after repeated hard 
landings. It may look a little clumsy and you will probably be in for a 
little good natured ribbing about your four wheels, but thats to be ex­
pected when you have something a little out of the ordinary. 

Zero thrust is used, plus positive settings for both wing and stab. 
Thus, on the take off roll, the wing is assuming an angle of about 6 
degrees and acting like a big flap. With a set-up like this for short fields, 
take offs will be the least of your worries when you attend the Nationals. 

The most important feature on PAA-load models is, of course, the 
power unit. The best airplane in the world is useless without a good 
engine and prop. 

The Cox .020 Pee Wee puts out a fantastic amount of power for its 
size. I would recommend having not less than four engines. They vary 
somewhat in power so I have built what I call a "thrust meter" to test 
my engines and props. Its a good way to be sure you are using your best 
engine and prop. I have tried all kinds of propellors and have found cut 
down tornado 5/ 3s with a narrow, thin blade to be the best so far. Be 
sure your props are balanced. It takes . a little time to re-work and ex­
periment with props but it will put you in the winner's circle. Filtered 
fuel is a necessity. A very tiny piece of dirt or lint can ruin your whole 
day at a contest. 
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The Jetex PAA-load model is the most frustrating of the bunch due 
to the erratic engine operation and trouble loading the engine. Using 
proper procedures in loading the engine will cut down on the erratic 
operation somewhat. Very often, at contests, the model which manages 
to ROG is the eventual winner. With the new steel barrel engines and 
new Red Spot fuel , modelers are once more on an even par. However, 
these steelengines can't be treated like the old aluminum engines using 
the old type Red Spot fuel. They operate at a much higher temperature. 
With the new engines it is very important to use a new ring washer and 
screen for every flight. It is false economy to try to use a ring washer 
twice. It will usually result in a leaky engine and will cut your thrust in 
half, at least! 

For ROG flights from our short Chicago runways it is necessary to 
carve on the J etex pellets a little and use some extra wick wrapped 
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around one of the pellets to give the extra thrust needed to take off 
within a short soace. Remember, when you carve a pellet to increase the 
thrust, t he duration is cut down. A little experimenting will show you 
how much to carve. 

Engine mounting varies on ] et ex models. I pref er the engine 
on the bottom or left side of the fuselage for easier mounting and main­
tenance. I also feel that it helps on the take off. Four wheel gear as on 
my Clipper Cargo and gas PAA load helps the plane into the air. 

In case you ever have to fly during wet weather, it is important to 
have a good waterproof covering that will not sag or soak up water. 
When I set a new Clipper Cargo record on October 4, 1959, we were 
unfortunate enough to have rain all day long. I only used three attempts 
to make my three official flights , lifting only enough, 4QYz ounces, to 
break the current record. Just before each flight, we tilted the take off 
boards to get rid of the water puddles and I wiped the water off my wing. 
I have found that using three coats of regular aircraft dope will enable 
you to fly all day in wet weather. A few drops of castor oil1 should be 
added to the dope. I buy my dope and thinner by the gallon at Midway 
airport . A little money is saved by buying in large quantities. 

Thats about all I have to say on the subject of PAA-load. If you fol­
low these hints when you build and fly your model, I promise you a 
season of fun flying plus some of those wonderful prizes which Pan 
American is good enough to provide. 

./)WfHY HEi.i> 4Y 
R/LJ/W./) A !Z OVN./) 

80TTOl"f PF /'(l.S . 

FL1"7NT PATTG.£..V 
,Rrj~ .i.T7/~LIDE 

TILT LEFT SILJE O.F sr~;fl VP 

ro/C. .LEFT 6L1DE 
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CORRESPONDENCE---from c. 0. Wright, Dec. 1959 
I have two possible ships that you might be interested in. The most 

likely would be the Cargo .02. I flew it in California last summer. The 
son, who is an atomic physicist, was my helper. I started off, as I re­
member, with 17 or 18 ounces and we carried it for over 50 seconds. I 
wanted to make three flights and then start up but my dear helper said 
the ship would carry 20. We missed it by about a second with a down 
wind glide. We tried it again and got a motor over-run of .2 of a second 
and there were three out of six attempts. The next one we carried the 
17 or 18 ounces and that was the last official flight. On the next take-off 
a spectator ran in front of the ship and broke a wing. I patched it up and 
then on the last flight we got a shift in breeze on the take-off with a 
ground loop, so I came in third with only two flights . I think it's a good 
ship and I have carried 21 ounces for over 40 seconds. 
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The wing section on that ship is 6410 1/~ which was the compromise 
you recommended years ago, between 6409 and 6412. 

March 29, 1960 

This relates to PAA Cargo drawings about which we have written. 
Bob Sutton and I, when he was visiting at Christmas a year ago, drew 
up the general dimensions of the Cargo ship and our ships are pretty 
much identical except for dihedral, wing section, etc. 

Then, Ed Turner of Fairbury, Nebraska, wrote me and I drew up a 
rough sketch of the ship and sent it to him. Ed was here over the week­
end and visited with me and I have discovered that he has his ship drawn 
up quite well and that he has been in communication with you. I think 
you could take that design and it would be close enough. Surfaces are 
the same and general proportions the same. 
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HI-THRUST CLIPPER CARGO Dan Drury, Ann Arbor, Mich. 

A few years ago I had a fine Flying Clipper Cargo job, but found 
that if the engine cut on the down wind side of its circle on extremely 
windy days, the ship would lose a lot of altitude. 

I built the High Thrust model with the idea that no torque to con­
tend with and very large twin fins allow the ship to "weather vane" on 
windy days. In calm air, the ship is easy to adjust to Left / Left. 

You mention that some modelers had trouble with take-off of H.T. 
Clipper jobs. I think this is due more to lack of incidence than H.T. 6° 
or more incidence in wing, 0-0 stab and engine and C.G. at 4Wlr seem 
to work best for me in Clipper. Wide tread in center wheels allow for fast 
taxi and no ground looping. 
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COMBAT WING C/L --- Art Cangialosi, Clifton, N. J. 

Perhaps the best way to start this discussion is to list design cri­
terion; a combat ship should be: 

1. Maneuverable-this implies light weight, low wing loading, high 
lift airfoil. 

2. Fast-this condition dictates on overall clean aircraft, light weight, 
and a minimum wing. 

3. Rugged-compact aircraft'«>t unlike a brick. 
4. Expendable- simple, quick to build, and inexpensive. 

The configuration which best satisfies all of these conditions is the all 
wing design. 

The combat wing is simplicity in itself; however, there are a few 
points that must be watched. The first, the most obvious, and probably 
the most ignored, is the aerodynamic interference between the wing and 
elevator. The function of the elevator is to provide a pitching moment 
to increase the angle of attack of the wing and consequently increase 
the lift ; in doing this, the airflow over the portion of the wing immediately 
in front of the elevator is altered in such a manner so as to decrease the 
lift in this portion of the wing. The overall effect is a decrease in the 
effective wing area of the model and a resulting decrease in maneuver­
ability. These interference effects can be minimized by using a small 
elevator, small elevator movement and mounting the elevator a distance 
behind the wing with a gap between the wing trailing edge and the 
stabilizer. For you non-believers, try moving the elevator of your flying 
plank aft and decrease it 's movement, then note that the ship will now 
fly through tight maneuvers that previously would result in stall. 

A second factor that is most important on the relatively short coupled 
wing is the location of the center of gravity; there is only a small range 
of positions that will give a stable yet maneuverable ship. One procedure 
for finding the C.G. location and elevator area is as follows-

!. Check the performance of the model in level flight at a number of 
altitudes, if there is no tendency to oscillate or hunt, the C.G. is in a rea­
sonable stable position. If level flight cannot be held, move the C.G. 
forward. 

2. Maneuverability can best be checked by doing square maneuvers, 
a square horizontal eight is a good check maneuver. 

A. If the corners are big and sluggish, move the C.G. as far aft as 
possible without inducing instability. If the corners are still not 
sharp add more elevator area or increase the movement. 

B. If the ship turns sharp but slows down or stalls, cut down the 
elevator area or movement. 

C. If the straight portion of the squares are difficult to hold or can­
not be done, the controls are either too sensitive or the ship is 
close to being unstable; reduce control sensitivity or more C.G. 
forward , respectively. 
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A good rule to follow for determining control sens1t1v1ty is that a 
full wrist movement corresponds to full elevator movement. 

A light wing loading and a good airfoil are essential, wing loadings of 
about .06 to .07 oz / inf and an NACA 0012 airfoil give a good balance 
between speed and maneuverability. Stay away from extremely thin air­
foil and airfoils with sharp leading edges; the slight advantages in level 
flight speeds that these sections give is more than offset by the loss of 
maneuverability and loss ofr,peed during maneuvers produced by their 
low stall angles and low lift to drag ratios at high angles of attack. Re­
member, the top speed of your ship in level flight is for the most part 
determined by the drag of that eight foot piece of crepe paper you'r 
towing around and you have an excellent advantage if you can maintain 
speed during tight maneuvers. 

A good solid, vibration free engine mounting is required as it is for 
all high performance engine operation. Fuel tanks, pressure systems, etc., 
must be mounted solidly also. As for fuel tanks, a simple rectangular tank 
gives excellent performance with stunt type engines; a rectangular 
clank tank is used with engines having poor suction. External mounting 
of the tank provides a simple means of adjusting the fuel head by slipping 
sheets of 1/ 3 2 balsa under the tank. 

During a combat flight no attention is paid to wind direction so the 
ship must be able to stay at the end of the lines even when maneuvering 
into the wind. A healthy amount of engine offset, 5 to 7 degrees, and 
good lateral trim will do the job. It is advisable to build in an aluminum 
trim tab on the outboard wing since warps are inevitable ; the tab should 
be adjusted until the ship flies parallel to the lines. 
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CLUB TRAINER------Probusters, Jackson Co., Mo. 
The control-line training plane is another Propbuster's club project. 

It was obviously not designed for beauty. But the purpose for which it 
was designed, namely ruggedness and stability, it served quite well. 

A model such as this is almost a must for any club that has an in­
tensive program for beginners. We've found that this is a great help 
in preventing the kids from getting discouraged during their first at­
tempts at flying. Regardless of the help or advice you may give (short 
of building the plane for him) the beginner's first model is usually poorly 
built. To expect him to learn to fly on such a model is asking a lot. The 
first time it comes in hard the plane disassembles into a pile of scrap 
and the kid wonders if he should go back to Tiddly-Winks. 

Our training plane has been planned from almost every conceivable 
angle and the only damage it's received is one broken rudder and a 
couple of dirtied engines. This allows the novice to get right back into 
the air while his mistake is still fresh in mind. 

Constructed of hard balsa, plywood, spruce, and fibreglass, and 
covered with nylon this plane is about as tough as we could make it. As 
for being maneuverable, the plane is capable of simple maneuvers (like 
large loops and lazy eights) without being a bit "touchy." 

We hope that more clubs will start taking more active interest in the 
kids. They are the future of our hobby, and if we don't cultivate this new 
crop of modelers the future will be mighty dim. 
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GEORGIA TECH YELLOW JACKETS-Stu Richmond 

The Georgia Tech Yellow Jackets are certainly an illustrious foot­
ball team-and this model is their team mascot. It was designed to buzz 
through the sky before thousands of football fans during the half-time 
activities wherever the Yellow Jackets play. The model. Yellow Jacket, 
powered with a .29 to .35 engine ha ~ had an exciting life. It has been 
sprayed with DDT by rival cheerleaders. It has flown at bowl games. 
It was the victim of an attempted kidnappin g . It has been peppered in 
flight with oranges by pretty U. of Florida's co-eds. And miscellaneous 
other incidents have occurred. 

Since 1948 over twenty models of this design have been built. In the 
last several years the model has been a very success£ ul and weird ap­
pearing design for contest combat flyin g. The basic design is taken from 
the model which established an AMA control-line speed record for me 
some fifteen years a go. 

Typical construction-except the fuselage is NOT cut out to re­
ceive the finished win g structure. Holes are cut thru fuselage sides to 
receive ONLY the leadin g ed ge, spar and trailing edge. Then wing ribs 
are slipped on these pieces to form the wing. Y~ ply goes f ult length under 
the motor mounts back to bottom of main spar to hold bell crank and 
assure that engine will never break loose. May sound complicated, but 
is simple, fast and safe construction which is well proven . Paint bright 
yellow ; then trim black as shown. E ye is white with red pupil. I have 
full size templates for anyone interested. 
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COMBAT DESIGN C/L --- Pete Asjes, Wichita, Kansas 

This model is the last version of a combat design started in 1954 and 
finished in 1957 when I retired from the combat circle. 

Combat in my opinion has become a speed event with very little 
skill needed. I will admit that the skilled pilot has an advantage but I 
have seen too many contests won by pilots that were unable to complete 
one lap upside down. I am a firm believer that if the rules were modified 
to give skill in flying a greater advantage that combat would become 
more popular than it already is. 

The design was developed over a three year period. The original 
airplane was without flaps. One had a box type fuse. The final design 
was chosen because it is easy to build, cheap, and tough to destroy. This 
model was as fast as any of the flying win gs that it competed against, 
and much more stable in windy weather flying. 

The first model was built in 1954 when the standard model in the 
combat circle was the Ring Master or something very similar. The Mussell 
I was much larger and had much more area and no flaps. Mussell II was 
reduced in size but still did not have flaps. Both I and II had box type 
fuselage and upright engine. 

Mussell III was basically the same airplane as II except the engine 
was mounted on its side to minimize engine damage in crash landings 
and inverted landings. It was about this time that Torpedo brought out 
the 35 engine and combat picked up speed rapidly. As combat increased 
in speed the airplane fatalities picked up at at least the same rate. Since 
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the box fuselage is more difficult to build and also takes more time 
Mussell IV was developed. 

Mussell IV was not only designed for speed but also stability and 
easy flying. The first airplane exceeded my fondest hopes. The airplane 
flew at about 85 mph and flew like an extension of my arm. During the 
1955 season I managed to place in 6 contests. The airplane so impressed 
the local talent that there were about 8 different modelers building them 
at one time. In fact some of them are still cluttering up basements in. 
Kansas City. 

During the 1956 season this airplane competed against all types of 
combat airplanes and did very well against all comers. With Torpedo 
35 engine this airplane performed the entire stunt pattern at between 
80 and 90 mph and actually do the maneuvers without jumping like a cork 
on the water. I took the model to the 1956 Nationals in Dallas and was 
doing okay until I pulled out of a dive about 6 inches under the cement 
runway. 

In 1957 a friend, Joe Ellsworth took some of his Mussells to the 
Nationals and came out second best in Junior and Joe said that the air­
plane was capable of competing with anything flying at that time. Al­
though this airplane has not been altered in three years I am sure that 
it is still able to compete in any contest against any competition. With 
one of the new power plants up front who knows. 
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DESIGNING FLOATS---Mel Mosher, Hopedale, Mass. 

My experience with articles on floats seems to have always left me 
with a feeling of uncertainty on one or more vital aspect. The procedure 
for building a successful set of the semi-scale type for any plane can be 
reduce to a series of steps. These if followed faithfully will give the builder 
a chance to acquire know-how with a minimum of dunkin gs. That is our 
aim. 

A general outline m ight include buoyancy, design and construction, 
positionin g and ali gnment, and of course. a test phase. Under buoyancy 
we first decide what the approximate wei ght of the airplane will be with 
floats. Then through a simple equation the basic dimensions can be found. 

1. Float length =-: . 7 X fusela ge length 
2. Float width -=- weight in ounces of plane with floats 

float len gth X .8 

From the len gth and width come the remaining dimensions. As these 
are found a full size construction drawin g can be roughed out. Steps one 
through 18 illustrate this . A little practical philosophy may not be out of 
place here . Give your attention only to the step on which you are work­
in g. The job will seem easier. 

3. 20 % wing span . 
4. 5/i; w (plm de pth of hook 

( No. 9 In sketch). 
w c width of float . 

5. 55 o/, float len gth . 
6. 2 degrees . 
7. Ys W. 
8. 5 I '...'. degrees. 
9. Hook depth- I / 150 float length. 

Length '-- 8 times depth. This 
may have to be changed. Tests 

will brin g out any weakness 
here. 

10 . 

11. 

12. 

13. 

14. 

h w . 
15 degrees. 
Prop clearance. For most R ; C 
models 2 inches is ample. 
CG is found with model set up 
as a landplane. 
From the CG draw a vertical 
line to the plane's center line. 
From this point at a 10 degree 
angle locate the step. The test 
phase can be started with this 
approximate setting. 

15 . 10 degrees. 

For the bulkheads use }:2 sheet. Space them 2~15 inches apart for the 
average R / C model. At crucial points such as where the struts are at­
tached use Ys plywood. Balsa noseblocks and .l: i. ) sheet for the sides, top 
and bottom will be alright. Also, the bottom wiif be fibre glassed, the top 
and sides silk covered. 

}'2 aluminum brackets as in No. 18 are sewed and cemented at the 
two points on each pontoon where the struts are attached. These permit 
the CG to be moved from 0 to 2 inches rearward of the step in increments 
of 0 inch. This is a quick and painless way of acquiring experience on 
the location of the CG relative to the step. 
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The rear struts, No. 17, from the fuselage to the pontoons are pivoted 
in clamps bolted to the bottom of the fuselage. This will allow the struts 
at the pontoon brackets to be moved from hole to hole to vary the an­
gular setting of the floats to the fuselage center line, the stab and the 
wing. To avoid erratic flights, dangerous turning tendencies carefully 
align the long axis of the pontoons with that of the fuselage. Rigidity 
of the X frame No. 16 and substantial struts pays off here. The front 
and diagonal struts are wired and soldered to the X frame. If the music 
wire seems excessive, there are other ways to save weight. For instance, 
consider in my case of going from a receiver weighing with batteries 
12 oz. to one with a total weight of 7 oz. and finaily to one cutting the 
latter in half again. 

A methodical plan for testing is as essential as when building. Test 
gliding on a grassy slope should ~how up any wild misalignments. We 
assume your radio is in good working order. Anything other than 3 
speed on the engine will leave something to be desired. Glass smooth 
water is out as well as brisk winds and rough water . For test runs a 
light breeze and ripples are ideal. A large maneuvering area will make 
working conditions easier, too. 

From step No. 14 we have an approximate setting of the step rela­
tive to the C.G. Start with the nose of the floats at 5 degrees negative. 
This probably will be too much. Work for a condition where the ship is 
trimmed for an easy climb. At this angle of attack, with the floats on the 
step and their tail ends just trailing in the water, we have a good con­
dition. The relative setting of the floats wing and stab is most important. 
Extra time spent thoroughly testing different positions of the step to the 
CG and angular setting of the floats to the stab and wing will be re­
warded with better takeoff and fl ying characteristics. 

In closing we might say that here in New England, ships equipped 
with floats touching down on a farmer's hayfield make as pretty a sight 
as a skier in top form on a long jump. 
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MINIATURE SEAPLANES-R. W. Beeching, Jr., Gary, Ind. 

Ever watch a seaplane take-off? Here is every thrill in the book for 
two evenings work. One for the ship and one for the floats. If you are lazy, 
get a Top Flite Jig-Time model. Then, all you need are the prop and floats 
shown above. You won't need a boat for this sea-going miniature. It will 
only fly a hundred feet or so, but the take-offs and landings will give you 
a kick no land plane ever could. If you have no pond or lake, wait for a 
large rain puddle. Here are some water plane hints: 

Drags thru water at slow speed: Not enough power or punctured float. 
Travels across water with a rocking, skip action: Step too far back or 
wing was not positive. A sheet balsa model will take a lot of soaking and 
drying before it's worn. Small Flying Boats can be made using the under­
side of the above floats as a pattern for hull botom-make it twice as wide 
as the float. You are going to get your feet wet anyway; why not enjoy it! 

251a 
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HELICOPTER DESIGNS F. G. Boreham, England 

Enclosed is some model helicopter designs as promised, which I 
hope you will be able to use in the Year Book. I shall be always happy 
to exchange information etc. and help rotary wing enthusiasts. 

COPTER COMMENTS 

There are many model makers who are interested in development 
work, so I hope the following will encourage and help those modellers 
who may be attracted to the helicopter and rotary wing types. The model 
copter has a fascination of its own, and is the only type of model which 
can be flown in a limited space under control by testing in "tethered" 
flight. In fact, backyard flying is possible at long last, which is more than 
the control liners can do ! (see sketch) 

Neglecting the rubber driven model for the moment, the two main 
types which are mostly seen are the REACTION and JET POWERED 
(generally using Jet ex power units). 

REACTION TYPE. These have either Diesel or glow plug engines for 
power, and generally use the Clough feathering rotor system, though in 
some designs flapping hinges are fitted instead of the torsional pivoting 
hinge. 

These models make good vertical flight in calm air, but usually come 
to grief when turbulence and gusts abound. This is due to the fact that 
the helicopter is moving slowly in the air. It is far more susceptible to 
"tumbling about." The rotor blades tend to flutter and stall with resulting 
loss of r&r R.P.M. It is, therefore, most important to have a good engine 
installed, in order to cope with tttis increase of drag. 

I cannot do better than quote Parnell Schoenky, who is well known 
for his successful designs, and again emphasize the importance of the 
following: 

Keep weight light as possible; Well tuned engine ; Blade pivoting 
hinge free and correctly located approx. Yi chord; Carefully balanced 
and rotating pivoting parts; Correct C.G. location. 

As it will be realized, to keep fuselage drag to the minimum is most 
important. I prefer an open type skeleton fuselage or flat silhouette made 
of thin sheet balsa. 

A bamboo or wire landing chasis is all that is necessary for light 
models, and wheels, if used, can be fixed permanently as vertical T.0. 
requires no forward motion. 

Size of engine Weight 
.5 cc -- 4% - 51/2 oz. 
. 75 cc -- 7 - 81/2 oz. 

1.5 cc -- 12 - 15 oz. 

The following is useful data. 

Rotor Diam. Prop. Diam 
24 in.--- 6 x 3 o"R 4 in. 
32 in. --- 7 x 4 in . 
42 in. -- 7 x 6 in. 

8 x 4 in. 
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In order to insure some measure of stability, some of my later type 

models have successfully used a "coned" propeller. The flexible propeller 
of nylon or similar assumes a dihedral angle by using a dished washer as 
back plate on engine shaft. This does away with the pivoting hinge 
gimbal which often causes excessive vibration and rough running es­
pecially if worn and not quite true. Some loss of propeller efficiency, 
but weight is saved. 

JET POWERED HELICOPTERS 

Two Jetex units mounted on a beam driving a 2 bladed rotor system 
provided with skew type flapping hinges has proved a very successful 
and dependable type. Many successful models have been produced on my 
pioneer Jetticopter design and the consistent performance at helicopter 
events prove this. 

P. Schoensky's JH2-3- and S are excellent examples of good jetex 
copter designs and have been published in British and American maga­
zines. I would like to advocate a "wash out" in the blades, so that the 
outer third of the rotor forms a slight negative angle when the blades 
throw off pitch as they flap upward on the skewed hinge pivot. This 
improves the auto rotation qualities and gives slower sinking speed. 

The substitution of small diesels for the Jetex units has proved 
successful and I have now been developing this type. 

The powered beam rotor system, PBRS, has the advantage in giving 
greater lift and better auto rotation with slower sinking speed due to 
lower disc loading than the reaction type. Also rotor diameter is much 
larger as 1.5 cc engine will drive a 5 ft. diam. rotor single engine PBRS 
with suitable balance weight, but for best results two engines are required. 

Most of my models developed on these lines have 2 bladed rotors 
with skew hinges, but due to the lower RPM of the engine driven beam, 
I find it necessary to increase the initial blade pitch setting some 5 to 10 
degrees more than Jetlicoptar designs. 

Ken Norris, a keen copter modeller from Denver, has made several 
successful PBRS models and I have been corresponding with him for 
some time. Recently I built a slightly modified version of his Hexi-Copter 
design which has 4 blades and beam using 2 Cox .()9_ engines. 

This performs very well, and there is no doubt a PBRS with its 
superior lifting powers and stability will be the most likely layout for a 
radio-controlled model copter and I hear Ken is already working hard 
on the project. 
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RUBBER DRIVEN 
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The usual rubber model has two rotors of equal diameter, connected 
to the same rubber motor thus rotating the rotors, in opposite directions, 
but unfortunately the power run is very limited. As it will be realized, 
the rubber runs out at approximately twice the speed, it would do driving 
a single rotor. 

Also the stability is much to be desired as in gusty air, models of 
this type will tumble about and often turn over and dive in. 

However, models of this type light weight and simple construction, 
are mostly seen, while having no appearance other than a flying rotor 
system, score for duration reasons. 

There is no doubt that rubber driven models are the cheapest, simplest 
and most effective means of trying out new ideas in preliminary work. 
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Results are obtained quickly as damage resulting from "crack ups" is 
easily made good without interfering with the main purpose which is of 
course the trying out of the idea. So try out new ideas in rotors and 
control systems with a rubber driven job first. 

Recently, I have been trying out a single rotor rubber driven model 
suitable for duration flying, which appears promising and has a little 
better appearance and auto rotation than the usual double rotor layout. 
See plan. Of course, the model rotates when in flight, but the freely re­
volving tail rotor set at angle of attack, has a strong damping action so 
the fuselage turning at a slower rate than the double rotor type. 

So go to it and get those rotors turning! 
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KIT DESIGNS FOR THE JUNIOR 
Carl V. Miller, -------------- Nashville, Tenn. 

Received your inquiry as to contributions and I believe a well meant 
article may go a longer way than a set of plans. Though, heaven knows 
that ma ny different prop designs, airfoil ~ections and fuselage profiles 
that are orbiting in my skull and that I would like to build and fly. 

The point that I am mostly concerned is my dealings with so many 
little boys who come into my shop and who are hungry for model avia­
tion and enthused with building. I could feel their reaching out for ideas 
and yet-the kits on the shelf-they shun. Of the types of kits sold, the 
all sheet type construction kit sold 5 to 1 over the others: The Topflite 
Lil Rascal, and small rubber powered Jigtime series. Carl Goldberg knew 
the answer and he is cashing in on the true needs. There is a gap that 
can be filled . 

What would be wrong with an all-sheet Wing, Tail, Rudder, Fu­
selage and Prop in the Wakefield class? G. Perryman has used the sheet 
prop construction for some time, and his models climb very well with his 
winding. Also a small FAI-F / F model where sheet construction will 
automatically bring the ship 's weight up to 9 oz. on a .049 or .051 without 
adding lead. The same can be true for a Nordic A-1 . 

We should not build these models just for having something differ­
ent, but for the sake of helping others get into all the fun we are having 
ourselves. I say, and I know there will be many who will club me, Forget 
the Experts, and pay a little attention to the boys who are getting one 
year older each year. Also remember, Frank-if we help the ones who 
are just getting their feet wet, we will be helping ourselves and I def­
initely believe you will sell more of the annuals. I am really for more 
F / F flying gaining its rightful amount of cohorts. I wrote to Bill Winter 
on this matter, and he agreed that the beginner has to start somewhere. 
It boils down to this, the whole basic and psychological understanding 
of providing a kit or plan to an American boy who is in the first place 
lazy or who has learned to be lazy. To them, laziness means to get the 
utmost without dragging. Can we really help this kind of boys? I believe 
we can, by giving them more plans and kits with very easy construction, 
whereby they can enter the events approved by the AMA. Radio Control 
Flying owes much of its success to all sheet construction, as can be wit­
nessed the Group from Calif. who journeyed to Miami's King Orange 
Meet this December 1959 and took first two places in Multi-RC with all­
plank<.!d. and sheeted 66" mustangs. They were built to take it. 

Well, here is hoping you can have a part of your annual devoted en­
tirely to the "New Ones" and hope some of the Top Men can have an 
idea or plan or two. 
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WORKING FOR AND WITH NEWCOMERS 
Dick Kowalski, Detroit, Mich. 

Regarding your interest in our Monday night session. we do not try 
to recruit kids into the modeling game, although if a kid shows promise, 
we try hard to push him. By this I mean that unless the lad shows some 
talent and a strong interest, we will not take the time to teach him some­
thing as precise as indoor building and flying. Several years experience 
with the Plymouth Aero League's PAL clubs years ago showed me it 
was hopeless to take kids with a mild interest and try to make die hard 
competitive modelers out of them. Out of literally hundreds and perhaps 
thousands of kids that were in PAL clubs in Detroit area only one of 
them is still active, he is Paul Crowley. All of the others have dropped 
out and have never been heard of again. 

Now perhaps my viewpoint is wrong, but after I think of the thou­
sands of hours I have spent across the years with rank beginners, I think 
I would just as soon see them go down to the corner drug stores, buy 
a plastic kit, assemble it and work off the little desire they do have and 
forget about it. A much more successful approach is the one I have used 
since the PAL club deal, that is to keep my eyes open for some bright 
young lad who shows up flying a fair model that his own desire drove him 
to build. This is the boy who is worthwhile working with. I give him 
just as many hours of my time as is humanly possible and often subsidize 
him financially, if necessary. I have had two very successful proteges by 
this plan and only one failure and I still think he was not interested 
enough in the beginning. 

I do not believe in starting with the rank amateu?~h~I must explain 
what a plan is, or tell him that this is balsa wood, etc. I like the kid that 
has been building by himself for a year or so and needs polishing, the 
things like how to select balsa wood, how to plot airfoils, how to wind 
a rubber motor to maximum, etc. These lads do not want to go through 
the simplest steps of modeling, you must give them everything they can 
possibly absorb and all the time have them building and flying com­
petitively. This is important, one win at a meet does more for their en­
thusiasm than a hundred pats on the head when they complete some 
simple project. 

Now, we do provide and work with beginners. But these beginners 
are outdoor builders who have been around and are competitors already. 
These beginners, when we crank them up, go at indoor with a voracity 
that is beyond words. We have converted seven diehard outdoor men to 
very good indoor builders and keep working on all of the others every 
chance we get. 

If you are still interested in this program for the year book, I would 
be more than happy to explain how we go about it in detail. This plan 
has been adopted by two Chicago area clubs and is doing well there, 
I understand. 
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NEWCOMERS' PROBLEMS Bill Hyde, Canyon City, Oreg 

It has taken me quite some time to get around to writing you. I 
must c<>nfess that when I filled out your questionnaire there were no 
articles written on the subject outlined, and, I might say, there still 
isn't . I do want to say that you are doing a fine job with your yearbook 
and wish you much success in coming years. 

As you know the subjects outlined were " Model Repairs" and "Tips 
For Beginners." After considerable thought the conclusion was reached 
that both subjects might well be condensed into "Tips For Beginners." 
T here is no doubt that if we don 't help the novice and there will come 
a day when there is only one modeler left at age one hundred and 
something and it is a well known fact that it takes two to compete. 

So-where do you start giving tips to beginners ? Do you tell them 
to Build Free-Flight, U -Control, Rubber, Gliders or what? Why not 
instruct them in all phases of the sport? I t is very possible that one 
trouble getting beginners in is due to the fact that they are shown only 
one phase of the game. To turn a phrase "One man's poison is another 
man's meat," or anyway in modeling this is true. 

So Frank, let 's impress on the novice that there are many things 
t hat one can do with glue, balsa, paper and dope. You don't have to sink 
five to fifteen dollars into an engine to fly a model plane. But on the 
other hand you can have a lot of fun with the .020's to .074's in a free; 
fligJ!!. F irst t ip to beginner. 

1. Don 't put anything smaller than a .15 in a U-Control Model. 
Now there will be a lot of yak about this statement but never was a 
truer word spoken. The fell ow that is building his first model has about 
as much chance getting anything smaller off the ground as a hog has 
of going to war, possible but not probable. 

2. Read everything you can about whatever you are building. 
There are lots of good books and mags on the market that cover all 
angles of this sport so read them. Don't think that you can't learn from 
a book because what little bits this old kid learned up until I was about 
24 was from a book as I live 60 miles from the nearest town and about 
250 from another modeler. 

Now a tip to the Industry. To do a real job of enucmg the new 
man or boy in, each kit that is put out should have a more detailed 
explanation about building it. It must be assumed that every kit is 
going to be sold to a novice. Surely, it will make kits cost more but 
that's the price that you and I, the average modeler must pay to keep 
the great and unique sport going. So now back to the beginner. 

3. Go to contests! Ask questions! this is the real way to learn. 
Don't be bashful, almost any guy will answer the neophytes questions 
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at a contest. Also don't question the fellow with the prettiest or the 
most models but the one with the shahbie.st outfit there, for in him you 
will find the person who really loves to model planes, the backbone of 
the sport, the "Sport Flyer." From this you will learn more quicker 
about actually getting a plane into the air than anyone. 

4. Join a club. That is it. On this there can be no if ,ands, or maybe. 
If there isn't one to join form your own. Three guys are all you need, 
this too is written from experience. Just don't get mad at the other two 
or make one of them mad at you. 

Now we come to why the guy that starts never gets off the ground. 

The first thing that ruins lots of prospective modelers are those 
cussed small plastic jobs. You \(rnow 1 the ready-to-runs. How many of 
you have seen a kid crank all day on one of them and never even gets 
his finger snapped? He tries this a few times with no results and sudden­
ly develops a sharp interest in fishing. Result-one potential modeler 
lost! And brother if you think that is hat talk go out someday and ask 
the first five kids you see if they have ever tried flying model airplanes. 
Also the dads that have brought them home only to see them turn into 
junk are legion. Result-Two potential modelers lost. 

On the other hand we have the youngster or older fellow who buys 
a motor in the .15 or up class. He painstakingly builds a balsa model, 
paper covers it, then one day sneaks out to fly it. He gets the motor 
started and off she goes-but something went haywire and it zooms 
into the ground. A wing or stab is broken or maybe it is wrecked pretty 
badly. In either case, nine times out of ten the plane is junked. Result­
one potential modeler lost. 

Okay what do we do about these "Lost Modelers?" We cannot do 
anything, but with better explanations in the kits we might save a few. 
Just think what a great help it would be if each kit marketed had a sign 
in it but that said "Get a model builder to help you build and fly this 
plane." So simple but possibly so effective. Also impress on the novice 
the fact that to build a model you take pieces of wood and glue them 
together and if you smash it up you pick up the pieces and glue them 
back together until the derned thing flies. 

Well,Frank1I guess that about winds the rubber as far as I am 
concerned. Hope that it will do some good in helping someone get 
started and that they don't hit the pits that I did. Could tell you stories 
all day about some of the goofball things that I did ~tting started. The 
outstanding one was when I cranked my first motor backwards for six 
months. 

If you ever make it to Oregon drop in and see us. We will saddle 
up a couple of horses and chase a free flight for a while. 
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REQUIREMENTS OF MODEL AERO PREMISES 
Colin G. Campbell, Angus, Scotland 
Club workshop promotes atmosphere of planned, progressive mod e1Iing. 

I see no use of club without a permanent headquarters. Difficulties, 
mainly finance and availability, come in the way, but once overcome, 
effort is worthwhile. Diehard home builders read on; you may be con­
verted or at least pick up a hint or have a new idea. 

CLUB PROPERTY: Always had a place of some kind though not 
at first our own. When had to flit, we realized plant was just as important 
as fabric; couldn't make models in an empty room. Therefore, even if 
without a place meantime, begin to set up a collection of requisites es­
pecially cupboards and such which can be used right away till opportunity 
of housing the outfit is made. For this reason, description is in following 
order. 

STORES: Large lockable cabinet at least four feet long required 
to take club stock of balsa .dope, wire, etc. Shops are shut when we build, 
so club makes fair profit as shops give discount to club stores. Final 
variety of stock is amazing. 

STOVE: Not only for heat but disposes of inevitable junk and litter 
reaching enormous proportions whenever modellers gather together. 

WINDOWS: Used for light, ventilation, expectoration and observa­
tion of weather and approaching personalities. We have ours in latest 
steel frames so as finance improves, we can take them out of wooden 
building and fit into new abestos-roofed brick structure which is out 
long-term plan. 

MODEL BOX RACKS: Made of angle iron and combined with 
shelves, enable boxes to be used as cupboards when not traveling. 

BENCHES AND SEATING: Once thought proper building benches 
essential. Now of opinion any reasonable second-hand table does with a 
true building board placed on top. This way, if several boards per mem­
ber, they have more components assembling at once as boards may be 
stacked against wall when joints are setting or dope drying. 

Avoid accepting old upholstered furniture which harbours dirt and 
deteriorates rapidly. Have piled up a setee and easy chair and burnt them. 
Remaining upholstered chairs will be used next time we are short of 
firewood. Even hardwood chairs get splintered and broken, especially 
during fights. We have had two long bench seats for years and they can 
be used for building extra large or long wings on. We located our benches 
below the north windows for constant light. Sun is blinding on south 
side and rays do damage to models left in their path all day. We under­
stand this is correct workshop procedure in N. Hemisphere. 

OTHER FURNITURE: Clock, properly framed aeroplane pictures, 
radio, 'blackboard, cupboards, tool boxes, book shelves and dust proof 
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storage "ad lib", are all things come first to mind, brushes and shovels 
go without saying, while bicycle trailers are easily made and can be 
dismounted for storage, we have two. Drawings available on request. 

FITTINGS: Should include self-shutting doors with floor catch for 
holding them open when required, rack of coat hooks, notice board and 
most important a large sign-board above the outside door. 

TOOLS: Had second thoughts again. Thought club should provide 
all and attempted to provide tool service. This worked at first but short­
ages and breakages were frequent. Now everyone encouraged to have 
own basic set of tools. I even have own saws, lather, drill and portable 
vice. U nforseen advantage is vastly greater variety of equipment dis­
tributed among member ship and still used on a communal basis. 

SAFETY: Follows on. Insured for fire, third party, window breaks 
and burglary, expensive in wooden premises, yet so essential. 

FIRST AID IS IMPERATIVE: Here again, we have a complete 
kit for all but was a full time job supplying it. Now, bandages, lint and 
disinfectant kept while individuals encouraged to have own personal 
supply of finger strip for cuts and prop. raps. Electrocutions, burns, 
bloodshed inevitable but common sense can minimize risks. So far we 
have had no fatalities. 

FIRE PREVENTION: If you have no water mains, see that there 
is a plentiful supply of full water and sand buckets and if possible acquire 
a fast pump. We always have a patrol round premises before locking up 
for the night. 

THE BUILDING ITSELF is decided by availability, nevertheless 
if you have the cash and / or the choice, put up a place with brick or 
concrete walls lined with plaster-board, steel window frames asbestos 
roof and a concrete floor with duckboards. Our floor is a foot above 
ground level set on concrete pillars. Most of our place is an airforce hut 
from the Great War, but plenty creosote has preserved 40 year old timbers. 

LAY-OUT: We have an entrance hall or porch, a workshop and a 
committee room leading off it. Porch gives space for coats, bicycles and 
electricity meter and gives double door air lock to return heat in winter. 
Workshop is biggest room, ours is too large at 30 x 20 ft., but we need 
the space for storage. Committee room good for morale as can be tidy 
and used for host of purposes. Ex: Film shows, episcope illustrations, 
meetings, interviewing, and as a library writing room. We use ours for 
all these, also for an aircraft recognition room as we are peculiar in 
having a large number of air spotters in our midst. 

SITE: is also in hands of fate. We were lucky in finding a power 
distributor pole across the road, also drains available if we ever need 
them. Flying field is literally on the door steps and we burnt down scrub 
to make a car-park. 

ECONOMY: Surprisingly, public gladly contribute not only cash 
but excellent flying literature is donated, and even waste timber to heat 
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the place. It is because we are so well known as a Club in contrast to the 
lone hands. At our A.G.M. last year, we were amazed to find that income 
from public generosity and sale of soft drinks etc. exceeded monies sub­
scribed by members. However, we would gladly pay double, if we had 
to and if you are starting in own new premises, pay till it hurts, you get no 
end of recreation from the investment. Remember to keep a tight grip 
of Club affairs or you are soon on the rocks! Don't forget that there is a 
lot more in organizing a club than simply building models and flying 
comps. 

GENERAL NOTES: It is interesting to note what turns up as life 
of Club evolves. Ceiling of our old place was festooned with complete 
models on wires which looked fine till rubber bands perished out and 
planes crashed on floor. Deterioration from dust and exposure was alarm­
ing. So we keep these in the boxes. We have never overcome the dust 
problem. We used to think it came off the concrete floor but we have 
it as bad on present wood one. Surely it doesn't all come from balsa? We 
just spread wet sawdust on the floor and sweep up the lot-that is some­
times, of course ! 

We fixed the wood worms with a standard chemical solution, starved 
out the mice, and are .now combating nesting sparrows by filling their 
homes with tin cans and stones. (We never counted on sparrows.) 

Subtle breaches of discipline among members is a headache. Cars 
get parked right across the entrance, doors are left swinging open, cigs. 
ground into floor, electricity wasted and engines run indoors messing 
up the place with fuel. Display of crude pin-ups and scribbling on walls 
has to be discouraged or the Club becomes a rabble. A few well behaved 
steady regulars turn out more work than an undisciplined mob. · 

In East Scotland, sister clubs up and down the coast have their own 
places and there is exchange of ideas between clubs just as within their 
own memberhip. Needless to say ~e hold competitions. 

Latest idea is on inter-town traveling shop-window exhibition with 
items from all local Clubs to interest potential members. 

Hope to read or hear from others on general subject of Club Organiza­
tion and thru~t that even if what I have written does not start new Clubs 
it may help those already existent and encourage those who build at 
home to join forces with established concerns. They have nothing to lose 
and everything to gain. 

,, \ 
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MODEL BUILDERS ON THE FARM 

Robert E. Stuts-------------- Shelby, Ill. 
Have had your note for some time, and though I am doubtful I have 

anything to offer for your new book, I wuld like to pass along my version 
of why there are not more rural mdel builders. 

I have lived in this part of southwestern Iowa for all of my 37 years 
(with the exception of some four years in the Navy), and I know of no 
other active rural or small-town modeler. 

Occasionally you will catch an interested young star, but through 
the years they all seem to follow the same pattern of a couple of models 
and then leaving the hobby for something else. 

Now, as you point out, "with all that space you have," this does seem 
strange, and yet I believe there are some definite reasons why this is the 

case. 

Every year finds fewer and fewer people occupying our farms and 
small towns. This trend has been going on for a long time, and it shows 
no signs of letting up. Moreover, most of the people that move away 
are the young families and the new high school graduates. This not only 
drains our already small potential of model builders, but creates some 
large and unsolved problems for our schools, churches and community 
as a whole. No matter what the activity, young blood is required or it 
will not long survive. 

Now, what about getting the juniors we do have started with model 
building? If this is a problem in the city (and it is, I gather), it is many 
times so out in the country. Most boys like to do things in a group, be 
it building airplanes, watching a picture show or drinking a coke. When 
you consider that model building does not seem to appeal to a really 
large percentage of people in the first place, you can see it is difficult 
to find a group of interested individuals among such a small. number. 
Then too, there are all sorts of activities competing for attenion : 4- H, 
F.F.A. (Future Farmers of America), Boy Scouts (with a Summer 
Camp), Junior League baseball (parents understand these activities bet­
ter also), and during the school year, many, many more. 

Farming itself does a pretty good job of competing with modeling. 
The flying season in Iowa is also the farming season, and contrary to 
those reports of the farmers' life becoming easier, I find the hours getting 
longer and longer. After a 14-16 hour day, it takes a real model builder 
to sit down at a work bench. The idea of taking off a couple of hours 
to do some flying on a nice day, works about the same as telling the 
boss you have to test a new free flight, it might work once or twice, but 
soon you will be out of a job or out of a farm. 

Well, Frank, I have tried to point out some of the conditions that 
active modeler and try to encourage and help only one that seems in­
terested. My best hopes at the moment rest with the four juniors right 
here in my own home. Three of them are girls, however, so I don't know. 



If you suffer from fatigue, here's 

why and what you can do about it 
by Dr. RICHARD V. GANSLEN 

TO DEFINE fatigue specifically is like trying to define 
love or explain how the brain works. 
One way the physiologist may explain it is by the 

"machine analogy." He does this by r eferring to the 
heart as a carburetor" the brain as a distributor, t he 
vessels as gas lines, the muscles as the pistons of a car, 
and so forth. But for purposes of understanding, this 
C'vnvenience is very misleading. 

If a machine is supplied with adequate fuel , lubri­
cation, and spark, it can continue to run practically in­
definitely. A machine does not get tired, bored or tuck­
ered out. To a machine, "time" has no meaningfulness. 

The human body, in contrnst, begins to deteriorate 
the moment we awake in tht:: morning and degenerates 
throughout life . Thus, we see that time is of some ron­
sequence. We know Il'vthing about many degenerative 
changes taking place in the body and very little about 
the rest of them. Therefore, medicine confines its pub­
licity and information largely to diseases, their preven­
tion or cure, surgical removal of parts and minor· re­
·pair·s. Fatigue is too often ignored, because it is so poorly 
understood and is often not susceptible to dramatic ex­
ploitation. Yet, I venture to say that it is the world's 
leading health problem today and the one health problem 
most amenable to corrective therapy. 

Ther·e is an increasing body of scientific evidence 
that many so-called degenerative conditions, particu­
larly circulatory condiU0ns, are traceable to chronic fa­
tigue conditions arising out of nerV'vus tension and often 
emotional complexes. Fatigue sneaks up on a person. 
No dramatic rashes, high temperature, or swellings pre­
cede its onset. The dangerous type of chronic fatigue is 
usually slowly cumulative over a period of days, weeks or 
even months of time. Thus the person may not be aware 
of its presence until physical collapse results. 

Three things we d'.J know about fatigue and which 
should be kept in m ind: (1) our working capacity al­
ways decreases , ( 2) there is a generalized feeling of 
weariness, (3) fatigue is seldom specific in nature. That 
is, you can seldom localize the fatigue to the back, an 
arm, or a leg - it is a general state involving broad and 
often undefinable sensations. 

But, I must disilluskm the reader, fatigue is not bad 
for you. Fatigue is a normal occurrence in any healthy 
individual! It is the only way the body has of warning 
us that we are endangering our vital life processes! Fa­
tigue rings many ~larm b2lls. Acuity of vision falls off; 
our r·eaction time is sk>wed; the heart may beat more rap­
idly; on changing posture, the blood pressure may drop 
much fower than normal; our movements lack precision 
and complicated c•0ordinations baffle us. Under severe 
working conditions, our muscles may develop cramps and 
pains. All of these observable or· measurable phenomena 
we can trace to the intangible thing we call fatigue. 

Unfortunately, modern man has been educated in 
the home and by society in general to ignore fatigue. 
Such express:'.ons as "can't you take it?" and "don't give 
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up: you just think you're tired" are typical remarks of 
this nature. We have become so convinced that this kind 
of bravery is the epitome ·of perfection that we abuse 
our body ... sometimes beyond repair. Not to admit 
fatigue is not a ~ign of bravery but a sign of downright 
stupidity! 

Another misconception many people have is that 
drugs and stimulants such as cigarettes, coffee, tea, 
alcohol, and those in pills make the fatigue go away. 
They d'O no such thing. Drugs in all forms merely allay 
the sensations of fatigue and cause the individual to 
ignore his built -in warning system! The drugs make an 
individual think the fatigue symptoms are inconsequen­
tial. 

We should learn to pay attention to these fatigue 
symptoms, for the subjective symptoms of fatigue are 
much more important to us than the physical evidence 
we can obtain by more scientific and objective proce­
dures. 

Fatigue as such is a feeling which correlates poorly 
with the many biochemical changes in the body. Ther·e 
is no known, or as yet detected, "fatigue toxin" which 
causes the fatigue feeling. The discrepancy between ob­
jective evidence and subjective feeling has never been 
or ever will be, easily explaind. 

Take students as an example of this discrepancy 
between the feeling of fatigue and the actual physical 
condition. Students gripe more about mental fatigue than 
any single group, followed by business-managerial per­
sonnel, and clerical office workers. Implicit in all the re­
marks these people make is that something has been 
taken out of their brain by mental work which will go 

back in again when they go home or rest. The implica­
tion is that there must be some brain starvation, sugges­
tive of a nutritional factor, or· there is vague reference to 
a poison (the "toxin theory" .in another suit of under­
wear) . 

Bored with work? 
If the m entally fatigued person is left to his own de­

vices, he will soon come to certain conclusions : First, 
that he is or has been doing some monotonous work and 
is bored. Second, that in the course of the work, he vol­
untarily tensed his muscles (very often observed in ex­
aminations). The work is too difficult or too simple and 
does not interest the subject. Thus, there is no challenge 
'Or tension build-up before and during the work. 

The fatigue of students after an examination is not 
a true fatigue but a physio-psychological let-down when 
the tension creator, the examination, has been w-ritten. 
Because the tension before the examination may build 
up over· a day or week's time, the student is unaware 
'Of the build-up and soon begins to associate the build-up 
state with normal feelings. Then when he really drops 
back to normal, physiologically speaking, he has pseudo­
fa tigue feelings. 

This is quite different from the kind of "chronic fa­
tigue" that may be due to nutritional factors. The most 
C'ommon nutritional factors which lead to generalized 
feelings of fatigue or lack of pep and vitality are : anemia, 
vitamin B deficiencies, circulatory weakness, undis­
covered disease, improper food intake, diabetes, over­
weight, and premenstrual nutritional disorders. The quan-
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tity of food a person consumes is never satisfactory evi­
dence of efficient nutrition . 

Assuming that a nutritional factor is not the source 
of the fatigue we are attempting to counteract, we must 
concentrate our attention on the psychological factors 
which may be at fault. Such fact\'.)rs may be distractions 
in the form of noise or poor working conditions, kind of 
wor'k, unclassified worries or anxiety, or undifferentiated 
fears and phobias. 

Some writers have likened our everyday life t~day 
to living on a social elevator. We are bombarded with 
advertising to buy a better car, build a bigger house, 
travel farther", use a special toothpaste. The intensity of 
the advertising is so great that we feel compelled to 
do just as the man says. Yet, all of our personal posses­
sions and wants may already be satisfactorily taken 
care of at the moment. 

Repressed and oppressed? 
In our social behavior, society dictates that we 

must always be tactful, gentlemanly, avoid displays of 
displeasure or anger - in other words, repress all pri­
mitive impulses to "let off steam." The necessity of con­
stant repression combined with the inner psychological 
pressure to do things according to the book, when C'Om­
bined with our natural motivation drive to "get ahead," 
induce tremendous inner tension. We are oppressed with 
the fear of failure. We are not so much lacking in 
courage but afraid that we may fail to display courage 
when the crisis comes. 

To satisfy our need for expression, we read stories 

of adventure or enjoy yelling at the football team on Sat­
urday, the basketball referee in the winter time, and the 
baseball umpire in the summer. As our society becomes 
more complicated and our attention to getting ahead is 
more intense, we lose real opportunities for physical ex­
pression and trigger complex biochemical changes in the 
body which can be disastrous. 

Studies of these complex "stress reactions" by Hans 
Selye and others have revealed that intense stress, as 
might be set up under battlefield conditi'Ons, (an office 
can also be a battlefield and of equal importance), can 
so alter the biochemistry of the human body that one 
week of intense stress (anxiety) may kill a man. This 
was confirmed by the Army Surgeon General's Office 
!Porn studies of the bodies of soldiers removed from 
the battlefield during World War II. These men did not 
have a single mark of battle on their bodies. These young 
men who displayed all the symptoms of hardening of the 
arteries, heart degeneration, and circulatory diS'Orders 
found in men 60-70 years of age had had one week of 
front-line duty! 

The stresses we undergo in society are compounded 
by worry. Everyone has worries. This is because we 
are human, and because we feel responsible for the 
welfare of others. Worries are our natural heritage and 
are in themselves harmless. They are as necessary as 
fatigue. It is only when we worry about future intangi­
bles, events or situations that may never happen, that is, 
when we have unrealistic worries, we trigger these com­
plex emotional and biochemical changes in the body 
which eventually lead us to a state we describe as nervous 
exhaustion. 
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Tired of living? 
Thus, many of us, overburdened with the demands 

of society and our anxieties, may find ourselves tired of 
living. Can we do something about it? Yes, indeed. As 
a physiologist, I think the first thing is to remove the 
possibility of a nutritkmal cause, such as undiscovered 
disease or excessive weight, for fatigue. If the cause is due 
to worry and emotional strain, there are several solu­
tions. 

Realize that worry is a controllable attitude. Sit 
down and think of all the things you have done, are doing 
and will do. Rate them as to relative importance - keep 
your worrying up to date and in its proper pigeon-hole. 
Stop worrying about the future and the past so that you 
can enjoy the present. One worry at a time at the time. 

When tension builds up to a maximum, get up and 
move around - get some exercise. For some strange 
reason, the brain cannot seem to give two types of stim­
uli equal attention. When the brain is being bombarded 
with muscular-sensory stimuli, the inner spontaneous 
stimuli arising from worry or associated conditions are 
pushed into the backgroudd. Apparently, the muscular­
sensary stimuli are more powerful in their influence on 
the brain, more basic, or more primitive in nature. With 
chronic worriers and hypertension, I have seen the blood 
pressure fall as much as 25 mm. of mercury when the in­
dividual took regular exercise. This was not because his 
worries disappeared but because they were sublimated 
on a day-to-day basis to other oources of brain stimula­
tion, which had carry-over value. 

In other words, physical exercise is a powerful an­
tidote to fatigue, because you cannot worry and work 
hard with the muscles at the same time. No coach can 
make much out of a "worry wart," and every athletic 
team has one. The "worry wart" never learns to !5Ubli­
mate his worries and concentrate his attention on the 
task at hand. He may be impressed by the color of the 
jersey or shoes his opponents wear, the condition of tho 
field, and the reputation of his adversary - he tightens 
up, he runs hard, but he fails! 

The Mayo Foundatioon reported in 1942 that chronic 
fatigue is seldom relieved by rest and sleep but usualiy 
relieved by physical exercise. This is not to say sleep 
is unimportant. Sleep is indispensable to life in most hu­
mans, and as I suggested earlier too many persons will 
not "give up" when tired and go t'O bed. 

Robert Benchley once wrote an essay on " How Not 
to Catch a Cold" in which he started out by saying, "Don't 
breathe through your mouth or nose." I would like to 
paraphrase this statement with reference to the need for 
sleep. If you are in need of sleep therapy, the first thing 
you have to do is "go to bed"! 

From a recuperative viewpoint, the efficiency of 
sleep seems to depend on a number of factors: ( 1) the 
presence of regular sleeping habits, (2) the relative 
depth of unconsciousness reached during sleep, ( 3) get­
ting a sufficient number of hours for recovery which 
varies with individuals from five to nine hours daily, and 
(4) prompt repayment of sleep debts. We do not know 
the true value of sleep, but we do know that relaxed 
sleep is the main goal. 

....., 
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COMMENTS & BOOKS - Dick Ganslen, Fayetteville, Ark. 

I would suggest that any person interested in building ornithopters 
and helicopters read the famous classic discussion on bird flight in J. Bell 
Pettigrew's "Animal Locomotion," D. Appleton and Company, 1874. They 
will be astonished at the wealth of information and theorizing on aero­
nautics contained therein and particularly for the practical suggestions 
on design involved in these discussions. Considering that Pettigrew did 
not have motion pictures as a source of information, the authenticity and 
accuracy of his analyses are nothing short of amazing. Any good library 
should have this book in its files. 

I have recently completed the mathematical analyses of the aero­
dynamics of javelin flight (three wind tunnel tests). It has taken some­
thing like 8 months. Modern track and field javelins are more like gliders. 
Their pitching moments have been materially altered by adding surface 
area (up to 25%) near the nose and keeping the center of gravity as far 
back as possible. Thus many throws become illegal because the point never 
strikes the ground. In a turbulent stadium you can often see the nose 
get kicked up at the critical moment. 
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The term tangent ogive, ogival is becoming more common parlance 
with the advent of m~ssiles since the noses have some similar shape. That 
is, the curve is neither part of a circle, nor is it a tangental line nor is it 
truly a parabolic line. A number of studies with missiles have been aimed 
at evaluating the differences in drag particularly with these various 
shapes. Some of our airfoils (leading 3rd) approximate this shape. I have 
used this term in connection with my javelin studies. 

A great and little known book on drag would interest you. FLUID 
DYNAMIC DRAG by Sighard Hoerner, 148 Bustead Drive, Midland 
Park, New Jersey. He publishes this himself (Ex German Messerschmidt 
Engineer.) This tremendous volume of 600 plus pages is extensively illus­
trated and summarizes all the data on the World up until 1958 on drag 
in ships, cars, aeroplanes, missiles, etc. The book sells right at $15, but 
well worth it if you are putting the best in your library. 

17 November 1960 

I am sending you a list of the books I like which the advanced and 
even some of the newer builders may have occasion to refer to, especially 
if they are designing their own models. Good books on low speed aero­
dynamics, as far as I can determine, are non-existent. This, to me, is 
the real future of aviation. Helicopters just seem to have too many com­
ponent parts on them which can go wrong and will therefore always be 
expensive to obtain and maintain! The German Storch slow flying model 
was a step in the right direction. 

The books I choose to read are often as much general theorizing as 
they are technical or mathematical . .. but I think they help the builders 
develop better insight into the problems which arise later in his models. 

AERODYNAMICS. Theodore von Karman. Cornell U. Press, 1954. 
AIRPLANE AERODYNAMICS. Daniel Dommasch, Sydney S. Sherby 

and Thomas F. Connolly. Pitman Publishing Co. 2nd ed. 1957. 
FLUID DYNAMIC DRAG. Sighard F. Hoerner, 148 Bustead Drive, 

Midland Park, New Jersey. Nothing to compare with this. 
AERODYNAMICS OF THE AIRPLANE. Clark B. Millikan. John 

Wiley and Sons, 1941. 
FUNDAMENTALS OF FLUID DYNAMICS FOR AIRCRAFT DE­

SIGNERS. Max M. Munk. Roland Press, 1929. 
THE HELICOPTER. Jacob Shapiro. London 1957 and New York 1960. 

Ma·c Millan Company. Good history of development. 
ESSENTIALS OF FLUID DYNAMICS (German originally). Ludwig 

Prantle. Hafner Publication Co., N. Y., 1952. 
INTRODUCTION TO AERONAUTICAL DYNAMICS. Manfred 

Rauscher. John Wiley and Sons. Very tough, for only most advanced 
engineer with extensive math background. Tremendous development 
of theory of flight. 
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LONG LETTERS --- Clifford K. McBaine, La Habra, Cal. 

It was rather coincidental that I received the file card from you in 
regard to the 1957-58 Yearbook, since I just recently purchased same 
from one of our local model shops. It was also coincidental that I have 
just recently been studying the circular airflow theory in your 1951-52 
and 1953 Year books. I have been attempting to correlate this theory 
with that given on full-scale stability. So far I have found some correla­
tion with writings of Dommasch, Sherby and Connolly in their book 
"Airplane Aerodynamics". At this time I have no conclusive remarks on 
this as I have only been studying the problem the last couple of weeks, 
but it appears you have struck upon the solution to the modellers dilemma. 
I hope that later I might be able to write to you about this theory. 

I have been working since 1942 in aircraft engineering and am cur­
rently a Senior Weight Engineer in the Advanced Engineering Dept. of 
North American Aviation, Missile Division in near by Downey, Calif. In­
cidentally I work with one of the old timers from Michigan who you may 
know, Michael]. Roll (Model Aeronautics Encyclopedia, Vol. 2, page 70). 
Mike as you know is now quite a national figure in the field of photog­
raphy. He gets quite a kick out of talking about the old days in modeling. 

I have read the 1957-58 Yearbook from cover to cover and have the 
following comments. The observations of Jim Horton in calm air testing 
(p. 74-75) I can verify by performances I have had with my Wakefield. In 
regard to turbulators, a group of us here in the Los Angeles area in about 
1950 formed a section of the L. S. A. R. A. and did some experimenting 
on wing turbulence and boundary layer separation. We mounted the test 
wing sections on an automobile and used a tubular probe and throat 
microphone set up to determine the separation position by sonics. We 
found the multi-spar design (a la Korda) the best of the wing construc­
tions we tested for delaying separation. This was better than balsa cov­
ered leading edges and even turbulator rods etc. This type of construction 
was employed in a wing using a Gott. 227-G section replacing a monospar 
RAF-32 on the Toft ship with amazing improvements. This change I feel 
was responsible for the major win this ship made here in 1950. 

As our studies and experiments progressed we came to the point 
where we were using airfoils with the maximum thickness at, or aft, of 
the 50% chord (Note successful Russian Wakefield p. 101, 1957-58 Year­
book) . This was to delay separation. We got to the hand launched glider 
stage with these sections and took some to the 1950 Nationals. They 
performed great but we did not have them fully developed enough to 
carry away any hardware. It might be interesting to note that when we 
got to using these sections it occurred to us that they resembled our 
conventional wings wounted on backwards. As a result we mounted some 
rubber job wings on backwards and found to our surprise that they per­
formed almost as good as if the wing had been on right. I t was shortly 
after this that the group disbanded. All of m y notes on these tests as 
well as some airfoil tests we made in the Santa Ana dirigible hanger and 
L. S. A. R. A . reports were given away or lost. I wish I had them now. 
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As a result of my work on missiles and space vehicles I have come 

across some possible ideas for model airplane propulsion. One of these 
is the use of silicon solar cells mounted on the upper surface of the model 
which would power one of the lightweight miniature electric motors now 
on the market. The electric motor in turn would drive the propeller. I 
am sure this would cause quite a sensation at a model meet as the model, 
if properly trimmed, would essentially fly from sunrise to sunset. There 
is one major draw-back to this idea and that is the cost of the solar cells. 
They run about $1000/ watt. My first thought here would be to build 
an extremely light weight model, possibly an indoor job using just a 
couple of the cells (.02 amp @ 0.4 volt each) which run about $8 a piece. 
This idea is just in the thinking stage but if anything comes of it I will 
let you know. 

There are numerous other ideas on propulsion for models that would 
be interesting. One might be a system using a steam turbine driven prop 
obtaining its energy from the sun by means of reflectors or Fresnel lens. 
Or how about a compressed air or solid propellant turbine driving a prop. 
There are many other possibilities for improvement in our model pro­
pulsion systems. This brings up one of my pet complaints with our AMA 
model classification. There is absolutely no catagory for the creative 
modeler with new basic ideas. I believe there should be an open unrestrict­
ed experimental event for these type of models in national competition. 
Incidentally I do have one extremely new approach to Wakefield which 
so far I do not believe conflicts with the rules or specifications. If my 
idea pan's out I will be able to get maximums with no effort at all. I will 
keep in touch with you on this one if it is successful. 

Sorry to be so late in answering your letter but it caught me in the 
middle of preparing a paper for presentation at a national convention. 

I was quite impressed by your convictions in the scientific aspects of 
aeromodelling and particular to the circular airflow. I would like to make 
some comments which probably will not contribute anything materially 
to the yearbook, but are thoughts which you might mull over and might 
be constructive in the general philosophical aspects of the scientific ap­
proach and modelling. 

First let me say that I believe we both have a common trait of being 
curious and inquisitive as to what makes model airplanes fly and what 
can be done to assure successful flight from a scientific approach. I too 
have been searching for the answer to this dilemma since I first started 
building models many years ago. It has been only in the last few years 
that I felt that I was gradually seeing the problem in its full prospective. 

I would like to point out that the scientific approach to the solution 
of a problem involves theory, hypothesis, analysis and experiment. The 
problem may be attacked starting with any one of these. The scientific 
approach is usually to start with a hypothesis, evolve a theory, check with 
analysis and prove by experiment. The majority of the model builders 
are experimentalists and feel they have no need to correlate their experi-
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mental findings to a scientific approach. There is some merit to this ap­
proach in accomplishing a successful flying model. Even the most critical 
scientific approach taken by scienitists and engineers must be finally sub­
mitted to experimental verification. 

I personally am not an aerodynamist but have discussed this problem 
with aerodynamists who are also model airplane flyers, and have come 
to some rather definite conclusions. 

To completely design a model airplane utilizing all of the scientific 
data available, one is first confronted with the startling fact that very 
little useful empirical data is available. This then means that we would 
have to :;et up a tremendous program of accumulating this data from 
actual test s and interpreting it for design use. To approach the problem 
from a purely theoretical point of \-iew is for all practical purposes im­
practical. This is due to the fact that to apply theory to the actual model 
airplane design invclves a multitude of design influencing parameters, 
many of which cannot be conveyed into the actual m~del construction due 
to the tolerances of construction and our accuracies 0f measurement. 
Several aerodynamists who also fiy model airplanes concurr with me in 
this thinking. One of these mentioned that he was thinking of program­
ming such a scientific approach on automatic (IBM) computing machines 
but did not think it practical due to the construction tolerances and un­
predictable factors that would be involved. You see in real aircraft and 
missi~es there is a tremendous manpower capability and money behind 
the solution of such design problems, but to do this for the model hob­
biest would be rather impractical. 

So far you may be getting the impressicn that I am agreeing with 
the person you mentioned who wrote you the discouraging letter. I am 
afraid that what this person fails to realize that not all modelers have the 
same approach to the hobb.tf. It would be a sorry fate indeed for model­
ing if every one followed a cut and dried set of rules. No 1 I can't agree 
that the American modeler is lazy. However I do agree that many have 
no desire to be scientific and researching. There are too many laymen 
today who think that only theoretical work is synom,jmous with the 
scientific approach or method_ The modeler who progresses by the trial 
and error method is using a very basic part of the scientific approach. 
History of great discoveries will bear ·out this statement. 

I have thus concluded, at this time, that the experimental approach 
is to be pref erred to the theoretical. As a matter of fact I discovered 
within your own year books the element of a tool that c:rn be used in 
such an approach. The engineer or scientist when interpreting experi­
mental or empirical data must resort to statistical methods in many in­
stances. This is exactly what I have done w ith your year book data on 
succesdul models. To 1:ee what kind of interesting things would come 
out of such an approach I classified the various types of models, that is 
FAI, Wakefield, etc. and compared them on the ba!'is of many of their 
characteristics, such as type of airfoil, aspect ratio, surface declage, thrust 
angle, wing loading etc. I listed 22 such parameters and found to my sur-



275 
prise that the winning models had many things in common. For example, 
in the case of the F AI winners of 1950, 51 , to 1956 there was a majority 
that used Clark Y sections. There was also close agreement on aspect ratio 
and declage. There was almost complete agreement on trim, that is. right 
power, right glide. This all indicates that there are some rather strong 
points of design which seem to be consistant winners. 

I then decided that the design approach would be to take these de­
sign characteristics and incorporate them into a single design whic~ 

statistically should produce the optimum desi gn incorporating the best 
features of all of them. Even in this approach one must still use a lot of 
judgment based 01:1 experience. I came up with rnch a design for a gas 
model and have completed the full scale drawings. Now such an approach 
does not assure cne of a successful fl ying model due to the many points 
I have mentioned such as construction tolerances and the many complex 
dynamic characteristics of free flving models. It does, however. approach 
the O!Jtimum desi~n based on available empirical data which is far better 
than theoretical data and formulas. I should like to mention here the 
apprcach Mr. C. H. Grant takes in his book. Mr. Grant has basically 
the right procedure of taking results from test or observed data and 
fitting it to mat hematical expression, but unfortunately his data is poor 
as is rnme of his mathematical expressions. I fP.el that his formulations 
for the most part are theoretical or purely gues.swork. His general ap­
proach, however , i8 basically sound. 

I suppose one must really determine what objective he has in build­
ing and flying model airplanes before he can take one approach over 
another in designing his models. Some modellers have as their objective 
just the enjoyment cf building and flying without all the fuss about 
theory etc.; ethers are competitive minded and want to have a high per­
formance model at all costs, while others are contented with trying to 
find the why of model flying. 

Far be it from me to discourage any of these modellers for in the 
final analysis we all have the same goal. that is the enjoyment of the 
hobby. Unfortunately there are too few modellers of the last t ype men­
tioned, and I agree with you that models mi~;ht be different if more 
tried new ideas as applying their theories to experiment. 

What is the answer to all this? Well first before we can design 
mode·Js scientifically we must first accomplish the following. 
( 1) Set up a complete program for accumulating empirical data based 

on a complete dynamics analysis of the problam. This would require 
an experienced aeronautical engineer with plenty of spare time which 
is usually not the ccise. 

(2) Improve our construction techniques to eliminate significant toler­
ance effects. This is a more important problem than may be ex­
pected and still keep our models light in weight. This is a mandatory 
step if tests are to be consistant and mean anything. 

(3) When item (2) ic; accomplished satisfactorily test models and com­
ponents can be constructed and the tests carried out scientifically. 

( 4) Formulate the test data mathematically. This again would require 
the services of an aeronautical engineer. 

(5) The writing of a design procedure based on the empirical and ana­
lytical data. This would be a monumental task. 



276 March 25, 1961 

Incidentally, Frank. since you mentioned that ya.u may use some of the 
material in my letters, I dug them out to see if anything had changed since 
I wrote them. In the letter to you dated August 25, 1959 the following 
corrections should be made if used: 

I am now a Senior Research Engineer, specializing in fuel cell power 
system for the North American Aviation. Space and Information Division. 
The mention I made in regard to the solar cell powered airplane is now 
entirely feasible due to cost reduction in solar cells, and the advancements 
in small inexpensive electric motors. I think a small model of perhaps 
30 in . span could be built completely powered by solar cells for about $10. 

I th ink there are great possibilities in electric powered model air­
planes, not just solar cells but with new improved batteries and the new 
fuel electric power unit. I am currently··deeply engaged in the. develop­
ment of the fuel cell for space and other applications, and due to its high 
energy / weight ratio would be a natural for a model airplane. A model 
powered with a fuel cell coul fly for as long as 4 days continuously (100 
hours) on one pound of fuel. This should really interest the duration boys! 

ALLEN CHAPMAN November 27, 1960 

Since last summer I've been meaning to mention to you that I spent 
a night with Roy Wriston in Kansas City. He was one of the kingpins 
in the old MAE in Tulsa back in the days of Bruce Luckett, Alvie Dague 
and a couple of others. (Bet you haven't seen those names in print for 
some time.) Roy remembered you well and wanted to be brought up to 
date on all the old hands-Simmers, Goldberg, the Goods and many others. 
We talked most of the night about models. In the old days such things 
as airfoils, prop block sizes and adjustments were deep dark secrets with 
those few who knew what it was all about. The night he laid the whole 
thing out, as he knew it, in the adjustment of a rubber powered model. 
Some things had never occurred to me. Ways of making a model speed 
up when in a down draft and slow up when it is in a thermal is the one 
thing that sticks in my mind. I came away from the visit fully convinced 
that the old boys knew the fundamentals of making a model fly and 
fly well. 

I ,T -- I s.ro t11'f 
:z,.tf - I 4'6'0 
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7 rl-/- 2~00 

• 0 JS-1" x (ii. I"/,,. oz.s. 
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John Wordin, Burbank, Cal. 

At the December 1960 C.I.A.M. meeting, Sweden pointed out that 
Nordic nylon towlines stretch 2CC70 , and an increase in performance was 
gained by the lengthened line rather than by more legitimate means. 
Whether the stretch occurred while the model was on tow, or by means 
of an intel1tional ·stretch before each flight was not pointed out. In any 
case, a pull test rule was enacted to prevent future reoccurance of over­
stretched lines. We investigated the effects the rule will have on lines and 
models. Several towlines were tested, to see if they could withstand the 
5 kg. ( 11 lbs.) pull and not stretch. The results are as follows: 

TOWLINE REMARKS 

10 lb. nylon monofiliment ---- This line broke after a stretch of 
10 ft. under a load of 2· kg. (4.4~) 

25 lb. nylon monofiliment 

30 lb. nylon monofiliment 

16 ft. sttetch under 5 kg. load ( 11 ~) 

----14 ft . stretch under 5 kg. load (11 ~) 

S:ioemaker's linen thread ----· 13 in. stretch under 5 kg. (Broke on 
third test pull.) 

.012 dia. steel wire ------- Negligible stretch under 5 kg. load 
(Snags, snarls, electric conduct .) 

.012 dia. steel wire with nylon - Negligible stretch 5 in. under 5 kg. 
coating (18 lb. test) 

A recording spring Ecale was built to determine the load on the glider 
while on tow. The spring was calibrated by hanging gm. weights on it 
in 500 gm. increments (1 71/ 2 oz.). Strips of paper were placed under stylus 
to record the deflection of the spring. A clean strip was used for each 
test. Seven flights were made under windy, thermal conditions. The maxi­
mum load sustained was 3020 gm. (7 lbs.), minimum load was 1550 gm. 
(3% lbs.), and the average was 2217 gm. (4.95 lbs.) 

From these preliminary tests it can be seen that a non-stretch type 
of tcwline will be a necessity. 

It is hoped that CIAM will use this data to modify the rule to make 
it more useful and without loopholes. These tests shew that a 5 kg. load 
will stretch a nylon line a pproxima tel y 10 '!( . Nylon has a permanent de­
fcrma tion when stretched, thus a nylon line can be stretched another lOo/0 

after the line is measured. Perhaps the line should be measured before 
and after each flight. 

These field tests were with a "past prime'' A / 2, in windy conditions. 
No attempt was made to "baby" the tests, but towed "full-out" to simu­
late, as near as possible normal contest stress and srain. 

(From the first issue of "The SCATTER". Published by the Southern 
California Aero Team. (SCAT) Preddent: Bill Hartill. Purpose: to pro­
vide a publishing medium for free flight activities in U. S. and overseas. 
Available to non-members.) 



CONTRIBUTIONS RECEIVED BUT NOT USED 

Experiences of a come-late model builder who found the ex­
citement ·of contest flying irresistible. By Cliff Webb, 32, a re­
porter with a family, England. 

A thesis on the use of R /C models for meteorological probing 
of lower levels of atmosphere. Since the thesis was mainly on 
the circuitry (in a commercial kit design), it was thought best 
to leave it out as it seemed more suited for magazine presenta­
tion. By Richard Smith, Parks College. 

A hard one to leave out, was a paper devoted to the study of 
Nordic A/2 airfoils. It is so well prepared that it won the 1960 
Student Lecture A ward sponsored by the Institute of Aero­
nautical Sciences. However, it is a collection of material on 
slow-speed airfoils, which most of the serious students have 
seen. Therefore, it would be a duplication in the Year Book. 
It wculd be a good addition to a glider book. By Willard E. 
Johnson, University of Texas. 

THE HONORARY DRAFTSMEN 

The following men should be commended for performance of 
service beyond the normal call of duty. They prepared, on a 
voluntary basis, the final drawings of models NOT their own!: 
Lee Renaud, Gerald D. Zeigenfuse, U. L. Corser (England), 
A. Rasmussen, Bruce Foster and Alan Chapman. And special 
thanks to Radoslav Cizek and Karl Denzin for their excellent 
plans. 

CORRESPONDENTS 

Some of my friends and correspondents who helped make this 
book so varied and complete by collecting material: Arnold 
Degen, Switzerland; Oscar Czepa, Austria; Rene Josien, 
France ; Sandro Alinari, Italy ; U rlan Wannop, Scotland ; Peter 
Wanngard, Sweden; Sandy Pimenoff, Finland; Gunther Mai­
baum, Germany; Momoru Esaki, Japan; Barry Haisman, 
Canada; Bill Butler and Bob Risvold, United States. 

Although there is no special section for the "Newcomers" in 
this book as there was in the 1957-58 edition, items marked 
(*) are meant for the "Newcomer and his Friends." 



" Cranfield 1958 
WAKEFIELD CUP - INDIVIDUAL RESULTS 

I. Baker, R. S. B. ... Australia 162 158 180 180 180 860 
2. Zurad, S. ... Poland 180 116 180 180 168 824 
3 . Johansson, R. K. E. Sweden 133 146 180 180 180 819 
4. Scardicchio, V... Italy 141 180 180 180 136 817 
5 . Bened'ek, G. .. Hunga ry ... 180 180 180 173 100 813 
6 , Kennedy, D .R. New Zealand 180 180 105 180 164 809 

(proKy E. A. Barnacle) 
7. Fea, G . Italy .. 161 180 140 132 180 793 
8 . Lefever, G . J . . G . Britain 180 98 180 180 126 764 
9 . Azor, L. Hungary 180 131 180 98 IH 763 

10. Gordon, A. Ireland 159 160 172 98 168 757 
11. Niemstaedt, E. .. Denmark ... 145 180 180 64 180 749 
12. Popovic, K. Yugoslavia ... 131 99 180 ISS 180 745 
13 . Heidm uller , B. Germany ... 180 159 161 180 61 741 

Widell. K. E. Denmark 180 120 180 133 128 741 
15. Kothe, H. H . U.S.A. 180 76 180 166 133 735 
16 . Krizsma , G . Hungary ... 180 180 180 3S 153 728 

Cizek. R. Czech oslovakia 142 180 180 148 78 728 
18 . Dvorak , F. . . Czechoslovakia 180 180 97 123 138 718 
19. Tomkovic , M. Yugoslavia 141 180 161 59 173 714 
20. Palmer, J. .. . G. Britain 151 180 180 73 127 711 
21. Perineau , M. ... France 173 180 180 21 15S 709 
22 . Draper, R. G. Britain 180 128 180 116 100 704 
23 . Balasse, E. .. Belgium 98 180 77 174 163 692 
H . Tysklind , S. L. H. Sweden 141 180 180 71 112 684 
2S . Carroll , J. J. Ireland 125 177 159 56 166 683 
26. Fresl, E. Yugoslavia ... 13S IS8 180 75 125 673 
27. Smolders, J. J. . Netherlands IOI 180 119 180 86 666 
28 . Reich, G. A. U.S.A. .. . 150 161 100 180 73 664 
29 . Simerda, A. Czechoslovakia 180 112 180 180 6 658 

Hassny, K. Poland 178 97 178 108 97 658 
31. Licen, A. Italy .. . 180 180 77 103 109 649 
32. Oswald, A. Germany ... 105 163 33 180 164 645 

Hertsch, K. .. . Germany ... 127 168 84 86 180 645 
H . Mackenzie, D.R. Canada 139 178 125 94 103 639 
35. Grunbaum, P. ... Austria ... 81 180 180 IH 57 632 
36. Malkin, J. ... New Zealand 148 129 11 76 1"14 614 

(proxy R. Baldwin) 
37. Bluhm, P. .. . France 180 106 9"1 117 105 602 
38. Hamalainen, E. Finland 162 59 10"1 167 105 597 

39. Hakansson, E. ... Sweden ... 97 180 84 52 180 593 
40. Wong, R. ... New Zealand 110 139 126 102 111 589 

(proxy D . Greaves) 
41. Visser, P. W . ... South Africa 180 85 60 82 180 587 

(proxy R. C . Monks) 
42. Barnes , A. ... New Zealand 88 129 125 145 92 579 

{proxy D . Latter) 
43 . Kekkonen, A. ... Finland 180 180 74 134 568 

Dormann , H . ... Germany 180 135 72 69 112 568 
45. Suter, H. .. . Switzerland 180 87 180 77 28 552 
46. Cannizzo, S. J. .. . U.S .A. ... 180 84 116 85 74 549 
47. Hegglin , E. .. . Switzerland 106 82 148 156 55 547 
48. Balasse, Mme . 0 . Belgium 180 116 180 65 541 

Cheurlot, M. ... France IOI 153 55 175 57 541 
50 . Durhager, H ... . Austria 84 180 91 83 97 535 
51. Blomqwist , M. U, Sweden 180 81 132 60 47 500 
52 . Frijyes, E. Hungary 116 180 96 100 492 
53 . Chinchella, B. ... Australia 163 49 84 79 106 481 

(proxy A. King) 
54 . Taberna, S. ... Italy 
55. Kossowski, A. ... Poland 
56. Miestoj , W. Poland 
57. Onishi, M. .. . Japan 

(proxy P. Read) 

63 180 46 
73 138 IS3 

109 113 90 
83 129 S2 

8S IOS 479 
71 37 472 
73 82 467 
63 13S 462 

Takko, S. Finland ... 65 72 118 142 65 462 
59 . Radovan , R. Yugoslavia ... 80 92 12 180 90 454 
60. Newquist , F. A. U.S.A. 122 96 180 52 450 
61. Hyvarin en, R. ... Finland ... 180 87 89 83 I 440 
62. Muzny, L. Czec~oslovakia 131 102 75 56 69 433 
63 . Doyle, M. Ireland 100 47 180 9S 3 425 
64. Ranta , S. Canada 62 78 70 78 136 424 
6S . Schnurer, H. ... Austr ia 96 162 4" 62 43 407 

Gordon, R. C. Canada 162 S3 106 86 407 
67. Etherington,W. C . Canada 180 4S 27 42 82 376 
68. Overlaet, G. ... Belgium 82 60 64 98 60 364 
69. Nonaka, S. .. . Japan 62 113 68 86 329 

(proxy F. H. Boxall) 
70. Czepa, 0 . .. . Austria 83 38 36 9S "12 294 
71. Guilloteau , R. .. . France 86 100 36 66 288 
72. O'Donnell, J. ... G. Britain ISO 8 78 236 
73 . Meyer, J . Switzerland 8S 80 165 

I. Hungary 2,304 ALPHONSE PENAUD CUP-TEAM RESULTS 17. Canada 1,470 
1,341 
1,264 

2 . Italy 2,259 7. Germany . .. 2,031 12. France ... l ,8S2 18 . Australia 
3 . Great Britain . 2,179 8 . New Zealand ... 2,012 13. Finland 1,627 19. Switzerland 

20 , Japan .. . 4 . Yugoslavia 2,132 9 , Poland ... 1,954 l"I. Belgium l,S97 791 
666 
S87 

5. Czechoslovakia 2, 104 10. U.S .A. 1,948 IS. Austr ia.. . 1,574 21. Netherla nd s 
6 . Sweden 2,096 11. Ireland l,86S 16. Denmark 1,490 22 . South Africa 

VICTOR TATIN CUP - INDIVIDUAL RESULTS 

I. Frigyes. E. Hungary 180 
2 . Hajek, V. Czechoslovakia 180 
3. Baker, R. S. B. Australia 174 
4. Stabler, R. Germany 133 
S. Ordogh , L. Hungary ... 126 
6 . Bil y, J . .. Czechoslovakia 180 
7. Hormann , G . Austria ... 147 
8 . Glynn, K. Great Britain 12S 

Simonetta, A. Italy 180 
10. Tuck, H . Canada 180 
11. Dean , W. M. ... U.S.A. 180 

180 170 180 180 890 
164 180 180 180 884 
ISO 180 180 180 864 
180 180 180 180 853 
180 180 180 180 846 
14S 157 180 180 842 
157 177 180 180 841 
180 172 180 180 837 
117 180 180 180 837 
162 154 180 160 836 
180 180 180 113 833 

(proxy C . R. Wheeley) 
12. Hagel, R. E. . Sweden 
13 . Thompson , J. D . Ireland 
14. Meczner, A. Hungary 
IS . Niemi , 0 . Fin land 
16 . Pelczarski, T. Poland 
17. Pecorari, V. Italy 
18. Piesk , L. ... Germany 
19. Suzuk i, H. ... Japan 

180 141 174 IS7 180 832 
169 170 180 132 180 831 
180 118 172 180 180 830 
180 180 180 180 IOS 825 
108 180 170 180 180 818 
180 180 180 97 180 817 
180 180 13S 180 141 816 
164 180 121 169 180 814 

{Proxy J. H. Manville) 
20 . Collinson, A. Great Britain 180 180 171 91 180 
21. Jays, V. ... Great Britain 180 180 173 100 162 
22 . Schier , W. Poland 17S 127 131 180 180 
23 . Friis, H . O . Sweden 180 139 161 180 132 
H . Vujic , M. .. . ... Yugoslavia . . 180 180 132 180 107 
2S . Patterson , J. A. U.S.A. ... 116 180 144 180 ISS 
26 . Malina , z . Czechoslovakia 180 131 180 103 180 
27. Sche nker. R. Switzerland 177 68 180 180 161 
28. Castegnaro , G. Italy 180 180 140 12S 139 
29 . Reis , F. ... Austria 180 121 94 180 180 
30. Relander, J . Finland 121 168 104 180 180 

802 
795 
793 
792 
719 
775 
774 
766 
764 
755 
753 

31. Akesson, J. 0 . Sweden 90 
32. Wood s. D . Ireland 180 
33. Cerny, R. Czech :nlovil kia ISO 
34. Raul io. H . Finland 113 
3S. Fo ntaine, J. France 180 
36. Asano, T. Japan ... 180 
37. Fresl, E. Yugoslavia 100 
38. Conover, L. H. U.S.A. .. . 
39. Scepanovic, A. Yugoslavia 52 
40 . Resin , F. Switzerland 180 
41. Morelli, A. Ireland 180 
42 . Gasko , M. Hungary ISi 
43. Novta , V. Yugoslavia .· 122 
44 . Gi nalski, K. Poland 180 
4S. Beck. H. .. . Germany 141 
46 . Bulukh, B. W. Norway IS2 
47. Elder , S. ... Ireland 168 
48 . Czinczel, W . .. Germany 180 
49. Christensen , N. C. Denmark ... 164 
50. Grappi, R. Switzerland 108 
SI. Karski, S... Poland 180 
52 . Piazzoli, C . Italy 137 
53. Fahnri ch, W . Austria S3 
S4. Czepa , K. Austria 82 
SS . Parry, G . E. ... Canada ... 140 
S6. Bickerstaffe, J. Great Britain 180 
S7. Perkins, C . C . Jnr. U .S.A. . .. 
S8. Schiltknecht, J .-P. Switzerland 
59 . Kristensen, F. D. Denmark 
60 . Skard, A. . .. Norway 
61. Etherington . W. C . Canada 
62 . Balasse, E. Belgium 
63 . Verhelst, A. Belgium 
64. Mackenzie, D . R. Canada 
65. Karlsson, G . Sweden 

83 
66 

.. . 116 
148 
70 

113 
93 
50 

180 180 113 180 743 
180 60 ISi 171 742 
30 180 180 167 737 
74 180 180 180 727 

180 89 103 171 723 
68 171 119 180 718 

138 160 180 139 717 
180 IS8 177 180 695 
180 144 180 130 686 
112 I IS ISO 12S 682 

137 168 180 665 
123 ISO 119 120 663 
147 88 106 180 643 
68 92 180 121 641 

117 llS 180 82 635 
180 62 110 120 624 
133 Ill 137 72 621 
96 64 180 84 604 
67 93 94 180 598 

110 180 17 180 595 
76 147 180 583 
73 151 180 27 568 

178 60 180 94 565 
74 167 80 1.39 542 
32 180 180 532 

118 180 478 
llS 166 83 109 473 
180 32 108 403 
7S 47 13S 7S 398 
26 109 15 111 377 

180 328 
37 S2 159 

Ill 
17 110 

50 

I. Hungary 2,SS6 fRANJO KLUZ TROPHY - TEAM RESULTS IS . Japan ... 
16. Norway 

1,532 
1,001 

996 
86" 
723 
272 

2. Czecho 2,SOO 
3, Great Britain 2,434 
4. Italy ... 2,418 
S. Sweden 2,367 
6 . Finland 2,30S 

7. Germany 2,304 11. Yugoslavia 2,182 
8. U.S.A. . 2,303 12. Austria... 2,161 
9. Po land.. 2,2S2 13. Switzerland 2,043 

10. Ireland 2,238 14. Canada 1,696 

17. Denmark 
18. Australia 
19. France ... 
20 . Belgium 



BRIENNE le CHATEAU 1959 FAI RUBBER 

WAKEFIELD TROPHY (Individual) 
I. Dvorak, F. . .. Czechoslovakia 180 180 180 180 

2. Hatschek, R ... . U.S.A .. 

3. McGillivray, J . Canada 

4. Zurad , S. ... Poland 

5. Zapachny, V .... U.S.S.R. 

6. Mackenzie. D. Canada 

7. Tysklind, L. ... Sweden 

8. Bilgri, J . . .. U .S. A .. . 
9. Cardo ro Sueno,A. 

180 180 180 180 

180 180 180 180 

. 180 180 180 180 

.. 180 180 180 180 

180 180 180 180 

180 180 180 180 

180 180 180 180 

180 900 
+ 285 

180 900 
+ 256 

180 900 
+ 245 

180 900 
+ 230 

180 900 
+ 198 

180 900 
+ 184 

180 900 
+ 121 

163 883 

Portuga l . .. 155 180 180 180 180 875 
10. Kothe, H. ... U.S.A. ... 163 170 180 180 180 873 
1). Pet iot, J. . . . F rance ... 145 180 180 180 180 865 
12. Hyva rinen, R . Finland 180 180 180 147 160 847 
13. Fea, G. Ita ly 180 180 123 180 180 843 
14. Meyer, J. . .. Switzerland 180 180 112 180 180 832 
15. Schilling,H .... G ermany ... 137 160 180 180 174 83 1 
16. MONKS, R. Great Britain 180 139 142 180 180 82 1 
17. King, A. Australia 180 180 180 180 97 8 17 
18. Ha ma la inen. E. Finland 164 180 180 1 JO 180 8 14 
19. Van Mellaert, J. Belgium . .. 143 180 130 180 180 813 
20. Krizsma, G ... Hungary 180 180 180 130 138 808 
21. Pia Ysas, M ... . Spai n ... 180 180 173 143 128 804 
22. ROB ERTS, G. \;reat Britain ... 180 
23. NORTH, R. J . G reat Brita in .. . 180 
24. Kossowsk i, A. Poland .. . 180 
25. Fullarton, J . (P) Austra lia 180 
26. Rupp, G . . .. Germany 9 1 
27. Suter. H. . . . Switzerland 180 

180 108 129 180 797 
147 180 127 156 790 
180 180 88 159 787 
180 83 180 153 78 1 
180 180 148 180 779 
180 180 78 159 777 

28 . Benedek, G . .. . Hungary ... I 36 
29. Cooke, W . (P) New Zealand 81 
30. Sugden, D . . .. Canada . . . 180 
3 I. Taberna. S. . .. Ita ly . 180 
32. Joha nsso n. R. Sweden 56 
33. Smolders. J . .. . Holla nd 180 
34. Sca rdicch io. V. Ita ly . . . 180 
35. Nim ptsch, W. Germany 150 
36. Aa lt o. P. . .. Finland 108 
37. lva nnikov, I. ... U.S.S .R. . .. 123 
38. Da Fonseca c Sousa, M . 

180 180 97 180 773 
151 180 180 180 772 
77 180 180 154 771 

109 180 180 118 767 
180 178 180 170 764 
138 76 180 180 754 
76 180 180 132 748 

180 105 180 132 747 
180 120 180 157 745 
180 180 126 121 730 

Po rtugal 96 11 8 180 180 140 714 
39. Muzny, L. . .. Czechoslovakia 107 180 138 105 180 710 
40. Carrol l, J . (Pl Ireland 180 112 111 180 127 710 
41. Mikkelsen. H . Denma rk ... 180 180 64 180 95 699 
42 . Kennedy, D . (P) New Zealand 180 180 67 11 9 150 696 
43. Terrazzon i. D. Fra nce. .. 109 110 140 180 151 690 
44. Mo nturo Cavaco. M. 

Po rtuga l .. . 78 180 106 178 144 686 
45. C habert , J . . .. France... . .. 105 123 106 169 180 683 

:~: t~~r PL. ::: ll~ ~~~d' .. 1~6 1 ~g i g~ lM :g~ m 
48. Van Mellaert , L.Relgium 142 180 120 107 108 657 

16: ~:~r~:~~·B:· · ~~~;;~~~nd . . . l~~ l ~~ 1M m :~g m 
H: g~~~~ .. ~~m. A: ~~~~:~ia 1~6 1 ~T ~~ m m m 
53. Ba lasse. E. . .. Belg ium ... 138 80 134 132 142 626 
54. Cizek, R. . .. Czechos lovak ia 118 147 11 0 96 139 6 10 
55. Reuser, B. . .. Holland 180 180 137 IOI 598 
56. Merseburger Bald y. C. 

Spai n ... 137 144 89 75 102 547 
57. C hristen sen, N . Denma rk .. 121 118 133 69 85 526 
58. C larke. A. (P) New Zea land 65 56 180 109 113 523 
59. Kos ihs ki , J ... . Po land .. . 11 2 97 180 129 5 18 
60. N icnstaedt, E. Denma rk ... 107 86 27 6 1 119 400 
6 1. Navarro. G . ... Morocco 12 39 48 44 143 

1. U.S.A ... . 
2. Ca nada .. . 

2,656 
2,57 1 
2.408 
2.406 
2,358 
2,357 
2.30 1 

P ENAU D CUP (Team) 16. Belgium 
17. H o lland ... 

2.096 
2,01 1 
1,99 1 
1,625 
1,351 

3. Grea t Britain 
4. Fin land 8. U.S.S.R. 2,281 12. France . . . 2,238 

18. New Zea land 

5. Italy ... 
6. Germany 

9. Po rtuga l . 
10. Hunga ry 

2,275 13. Australia 2,237 
2,257 14. Czechoslovakia . . 2.220 

19. Denmark 
20. Spa in 

7. Sweden ... 11 . Switzerland 2,252 15. Po land 2,205 
21. Irelan d 
22. Morocco . . 

BOURG-LEOPOLD 1959 FAI NORDIC 

A/2 INDIVIDUAL RESULTS 

I. Ritz, G. .. . U.S.A •... 

2. Sokolov, 1. . .. U.S.S.R . 

3. Habib, H. M. Pakistan 

4. Tahkapaa, M . Finland 

S. Kckkonen, I. Finland 

. .. 180 180 180 180 180 900 
+401 

. .. 180 180 180 180 180 900 
+329 

... 180 180 180 180 180 900 
+ 86 

. .. 180 180 180 180 180 900 
+71 

•.. 180 180 180 180 180 900 

6. Buiter, A. . .. Holland .. . 180 180 164 160 180 
7. Janssen, R . .. . Sweden .. . 180 180 180 180 140 
8. Bulgheroni, G. Italy ... . .. 180 180 126 180 176 
9. Wagner, H . ... Austria . .. 110 180 180 180 180 

10. Ella, P. . .. Finland .. 180 180 101 180 180 
It. Nilsson, G .... Sweden ... 180 180 92 180 180 

:~~&~·is. R . · ·· 6~:..~~;i~~in ::~rng rn~ mg :~g 1~ 
14. Michalek, J . ... Czechoslovakia 180 106 180 180 159 
IS. Taverna, G . Italy ... ... 97 180 161 180 180 
16. Hansen, B. . .. Denmark ... 180 7S 180 180 180 
17. Thomson, W. Canada ... 180 180 180 180 70 
18. Kunz, H . . .. Germa ny ... 14S 180 180 96 180 
19. Kool, P. . .. Holland . .. 180 108 180 180 127 
20. Horyna, V . . .. Czechoslovakia 180 164 180 180 69 
21. Schnurer, H. Austria ... 8S 180 141 180 180 
22. Petit, A. .. . Belgium . . . 180 180 87 180 I 3S 
23. Kalen, G. . .. Sweden ... 180 41 180 180 180 
24. Frygyes, E. . .. Hungary ... 180 77 180 125 180 
25. Krook, R. . .. Holland .. . 180 14S 68 180 166 
26. Radoczi, N . Hungary ... 133 164 180 180 79 
27. Hansen, H. .. . Denmark ... 180 180 123 71 180 

864 
860 
842 
830 
821 
812 
810 
808 
805 
798 
795 
790 
781 
77S 
773 
766 
762 
761 
742 
739 
736 
734 

28. Soave, P. . .. Italy ... 109 
29. Ma rchand, P.. Belgium . .. 180 
30. Wiehle, B. . .. U .S.A.... . .. 154 
31. Wilson, R. . . . New Zealand . . . 180 
32. Feldleit, R . . .. Israel . . . .. . 87 
33. BLACK, E . ... Great Britain ·; 180 
34. Vuletic, M. . .. Yugoslavia .. . 180 
3S. Braud, H . . .. France. .. . .. 180 
36. Scheidler, -. Austria . . . 87 
37. Prohacka, 0 . Czechoslovakia 180 
38. Averyanov, A. U .S.S.R . . .. 180 
39. Roser, 0 . . .. Hungary . .. 159 
40. Sifleet, B. . . . U.S .A. . .. . .. 60 
41. Hauenstein, W. Switzerland ... 62 
42. Dreher, V. . .. Yugoslavia . . . 8S 
43 . Habib, R. M. Pakistan ... 180 
44. Simonov, W ... . U.S.S.R. ... 96 
4S. Caron, C. . . . France. . . . . . 68 
46. Hansen, A . . . . Denmark ... 180 
47. Tuck, H . . .. Canada ... 67 
48 . Habib, H . D . ... Pakistan ...• 31 
49. SHIRT, E. . .. Great Britain 96 
SO. Scheu, G . . . . Switzerland ... 141 
51. Foster, C. . . . Canada .. . 171 
S2. Kiflawi, J . . . . Israel . . . 79 
S3 . Sheppard, J .. .. New Zealand 25 
54. Beutler, W. . .. Switzerland . . . 96 
SS. Benkert, L. . . . Germa ny . . . 180 
S6. Ritchie, I. .. . New Zealand 180 
S7. Zimmerman, G. Belgium . .. 5S 
S8 . Magniette, R. France .. . 83 

~: ~!~~iif; ;1 · ... g~~~a;{y ::: 140 
Maximums ... (33 

180 100 
82· 105 

180 102 
180 180 
180 180 
147 77 
180 55 
71 180 

180 180 
112 180 
180 87 
180 66 
77 180 
63 180 

179 103 
180 

SS 147 
49 180 

180 
180 94 
66 180 
86 180 

180 
70 50 
51 98 

148 130 
56 SS 
53 72 
50 85 

180 43 
104 149 
180 36 
27 71 

(29) (30) 

I. Finland OFFICIAL TEAM RESULTS 15. Belgium 
2. Sweden 16. France ... 

180 
180 
105 
180 
180 
125 
180 
86 
62 
50 
55 

180 
180 
180 
180 
180 
180 
180 
179 
12S 
180 
8S 

180 
142 
180 
180 
180 
64 

166 
180 
81 

180 
17S 

(43) 

3. Holland 

(14) 2,621 
(12) 2,433 

(8) 2,378 
(8) 2,369 

... (IO) 2,298 

7. Czechoslovakia (8) 2,264 II. Denmark (10) 2,184 
(7) 2, IS5 
(7) 2,146 
(5) 2,027 

17. New Zealand . 
4. Italy .. . 
5. U .S.A . .. . 
6. Austria .. . (10) 2,28S 

18. Switzerland 
19. Germany 
20. Israel 

8. U .S.S.R. ... (10) 2,240 
9. Pakistan . .. (11) 2, 198 

10. Yugoslavia ... (8) 2,195 

12. Hungary 
13. GREAT BRITAIN 
14. Canada 

Numter of maximum fligh ts per team in brackets. 

710 
143 

160 729 
180 727 
180 721 

720 
88 715 

180 711 
115 710 
180 697 
180 689 
164 686 
180 682 
92 677 

180 677 
171 676 
128 67S 
121 661 
180 6SO 
180 6S7 
116 6SS 
177 643 
180 637 
180 627 
97 598 

161 S94 
180 588 
103 S86 
180 567 
180 549 
61 S42 
79 S37 

113 S30 
102 498 
77 490 

(30) 

(8) 2,026 
(6) 1,884 
(6) 1,848 
(6) 1,841 
(5) 1,820 
(7) 1,801 



l. Pimenoff, S. 
Guerra, S . .. 
Sheppard , J . 
Hagel, R. E. 
Conover, L. H. 

VICTOR TATIN CUP-INDIVIDUAL PLACINGS 
Finland .. 180 180 180 180 180 900+ Ji max's 
Italy . . 180 180 180 180 180 900 + 12 max's 
New Zealand .. 180 180 180 180 180 900 + 12 max's 
Sweden. . . . 180 180 180 180 180 900+ 12 max's CRANFIELD 

6. Sulisz, z. .. U.S.A. . . . . 180 180 180 180 180 900 + 12 max's 
Poland 180 180 180 180 180 900 + 8 max's 
G reat Britain J 80 180 I 80 I 80 I 80 900 + 4 max's + I 56 
Hungary 180 180 180 180 180 900 + 3 max's+ 129 

7. Poaner, D. S. 
8. Frigyes, E. . . 
9. Bulukin, B. W. 

JO. Fontaine, J ... 
Norway 180 180 180 180 180 900+ 2 max's + 147 
France . . 180 180 180 180 180 900+ J max + 177 1960 FAI POWER 

11. Johannessen, T. 
12. Miller, E. W. . . 
J3. Winn, J. (Jays, V.) . . 

Norway 180 180 180 180 180 900 + I max 
U.S.A. . . 180 180 180 180 180 900 + 86 sec. 

14. Grappi, R . . . . . 
New Zealand 180 180 180 180 180 900 + 8 sec. 
Switzerland 180 176 180 180 180 896 

15. Giudici, G .. . 
16. Beck, H . . . 

Prance . . . . 173 180 180 180 180 8~3 

17. Czerny, J. . . 
. . Germany .. 180 180 173 177 180 890 
. . Czechoslovakia 168 180 180 180 180 888 

18. Mcczner, A. 
19. Bousfield, K. 

. . Hungacy 180 167 180 180 180 88i' 

. . Canada .. 180 180 175 171 180 886 
20. Simon, G . . . 
21. Scott, J. . . 

. . Hungary . . 180 180 180 180 165 885 
Canada .. 180 180 180 180 164 884 

22. Czepa, 0. . . Austria .. . . 180 180 180 162 180 882 
23. Schilling, H. G. 
24. Green, K . W. 

Germany .. 180 180 161 180 180 881 

(West, J.) Australia . . 160 
Padovano, E. . . Italy .. 180 

26. Hagberg, M . . . Sweden . . 180 
27. Thompson, J. . . Ireland . . 178 
28. Ena. E. . . Switzerland . . 157 

Falcclcl, J. . . . . Poland . . 167 
30. Blanchard, W. S. U.S.A. . . . . . 134 
31. Jokinen, I. . . Finland . . 180 

Sirneons, J . R. . . Great Britain . . 164 
33. Groves, K. . . . . Canada . . 126 
34. Czerny, R. . . . . Czechoslovakia I 80 

Hajek, V. . . . . Czechoslovakia 140 
36. Guilloteau, R. . . France . . . 180 
37. Hormann, G. . . Austria . . . . 180 
38. Ono, H. (Spurr, A. W.) Japan . . 180 
39. Morelli, A . (Woods-

worth, G .) 
40. Schenker, R . 
41. R izzo, S. . . 
42. O'Sullivan, J . 
43. Eriksson, M . 
44. Dalseg, G . . . 
45. Baker, R . S. B. 
46. Suzuki, H. 

Ireland 
. . Switzerland 
. . Italy. 

Ireland 
. . Sweden 
. . Norway 
.. Australia 

(limith, T. W.) . . Japan . . 
47. Young, A . G . Great Britain 
48 . Hewitson, N. 

.. 171 

.. 180 

. . 178 

.. 134 

. . 146 

.. 114 

.. 125 

0 
: : 169 

180 180 
180 165 
180 180 
180 180 
180 180 
179 170 
180 180 
180 180 
180 180 
180 110 
180 J80 
180 180 
180 180 
180 110 
180 180 

180 180 
120 180 
180 180 
180 180 
13' 128 
180 180 
163 180 

180 180 
174 179 

(Glynn, K. J .) New Zealand . . 52 180 180 
49. Sorensen, H . S. 
50. Schwend, T. 
51. Gerstrom, C. 

Denmark 127 139 180 
Germany 0 152 180 
Denmark . . 92 172 72 

52. Niemi, 0 . . . Finland 5 0 115 
53. Niedermayr, F . Austria . . 75 22 61 
54. Christensen, N . C. Denmark . . 59 130 101 

180 180 880 
175 180 880 
157 180 877 
180 152 870 
160 180 857 
161 180 857 
180 180 854 
180 127 847 
143 180 847 
180 180 846 
180 125 845 
165 180 845 
121 180 841 
180 180 830 
180 105 825 

180 112 823 
180 148 1108 
106 160 804 
122 180 796 
180 180 773 
ll9 173 766 
156 131 755 

180 180 720 
Jl6 76 714 

180 Ill 703 
0 180 626 

167 92 591 
120 l 18 574 
180 180 480 
102 146 406 

0 0 290 

FRANJO KLUZ TROPHY-TEAM AWARD 
I. Hungary . . 2,672 10. New Zealand 2,501 

2,489 
. . 2,461 
. . 2,36:i 

2,227 

2. U .S.A. 2,654 11. Ireland _.. 
3. France 2,634 12. Great Britain 
4. Canada 2,616 13. G.ermany .. 
5. Italy . . 2,584 14. F1nla~d 
6. Czechoslovakia 2,578 J 5. Austria 2,118 

1,757 
1,635 
1,545 

7. Norway . . 2,566 16. Poland . 
8. Switzerland 2,561 17. Australia 
9. Sweden 2,550 18. Japan 

19. Denmark 1,490 

ZURICH 1960 FAIR C 

NAME 
1. K~zmirski, U.S.A. . . 
2. Sarnann, Germany .. 
3. Stegmaier, Germany .. 
4. Van den Bergh, Great Britain 
5. Olsen, Great Britain 
6. Gobeaux, Belgium 
7. De Bolt, U.S.A. . . 
8. Uwins, Great Britain 
9. Klauser, Switzerland 

JO. Dunham, U.S.A. . . 
I I. Bickel, Switzerland .. 
12. De Dobbeler, Belgium 
13. Maritz, Switzerland 
14. Hajic, Czechoslovakia 
15. Havlin, Czechoslovakia 
I 6. Dilot, Sweden 
17. Gast, Germany . . . . 
l 8. Michalovic, Czechoslovakia 
19. Corghi , Italy 

1st Flt. 2nd Flt. TOTAL 
6,275 6,183 12,458 
5,611 5,650 11,261 
5,233 5,940 11, I 73 
5,082 5,932 11,014 
5,317 5,327 10,644 
4,977 5,021 9,998 
2, 702 5 ,668 8,370 
J,678 5,394 7,072 
2 65 l 3,95 I 6,602 
4:923 385 5,308 

610 3,844 4,454 
820 1,869 2,689 

I 151 425 1,576 
'800 631 1,431 
754 336 l,090 
105 850 955 
632 0 632 
514 0 514 
425 0 425 

---------P-ro_x_y-fli-er-s-in-p-ar_•_nt-he_s_i• . __ MODEL AIRCRAFT ---------------
20. Eliasson, Sweden 95 0 95 

--
------------------



WAKEflELD. Total Surface Area (Projected): 17 to 19 sq. dm. (263.5 to 294.5 
sq. in.)-Min. Total Wt.: 230 gms. (8.113 ozs.) Max. Motor Wt.: 50 gm. ( 1.76 ozs.) 

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

FAI POWER. T dal Min. Wt. in grams: 300 x cm. of engine. ( 173.4 ozs. per 
cu. in.) Max Displace. 2.5 cm. (0.1525 cu. in.) Max. Engine Run: I 0 sec.-Min. 
Su~f. Load: 20 gm per sq. dm . of total area. (6.55 ozs. per sq. ft.) 

CONTRIBUTIONS: New contributions are always welcomed. If you are in doubt 
about being a potential contributor, just look over this book and other Year Books. 
If you have a new approach or answers to problems presented in them, you have 
a contribution. A development of a design always makes interesting "true con­
fession" reading. If in doubt, write! 

The Plan-Kit idea worked out fine for t his ed ition. Most of the plans received 
were drawn to SCALE-only required ink tracing. Kit consists of graph paper to 
fit your model, instructions and mailing tube to assure flat drawing. To determine 
which sca le you need, check the plans in this book which fit your case. Somewhere 
on the drawing you will find a box with a fraction in it. This fraction represents 
the scale to which the original book drawing was prepared. It is not essential to 
have the views as shown. They can be rea rranged during inking. The BIG HELP 
is the SCALE DRAWING. 

Written contributions should be as cc:ncise cs possible. The ideal size is a 
page of written material and a page of plans or drawings. They face each other. 
About I y2 pages of double space typing equals a book page. 

Remember, you are the only one who knows your model or experiments, and 
we can only print or draw what you disclose. 

ON THE BOOKSHELF: The following books were in stock when this edition 
was published. The supply is limited and will not be replenished. 

1951-5 2 YEAR BOOK: 208 pages. 136 plans. "Circula r Airflow Theory" $1.00 

19 5 3 YEARBOOX: 128 pages, I 16 plans. Important contributions 

1955-56 YEARBOOK: 192 pages, 135 plans. Timely articles 

. $1.00 

$2.00 

1957-58 YEARBOOK: 224 pp., 164 plans. Regular $2.00. Hard cover $3.00 

Order from 
(postpa id) 

MODEL AERONAUTIC PUBLICATIONS 
Box 333 Cooper Sta. New York 3, N. Y. 

CONVERSION TABLES 

2.54 x In. = Cm. 
. 394 x Cm. = In. 
6.45 x Sq. In . = Sq. Cm. 
. 155 x Sq. Cm. = Sq. In . 

16.4 x Cu. In. = Cu. Cm .. 68 x Ft. Sec. = M.P.H . 
.06 x Cu. Cm. = Cu. In. 1.467 x M.P.H. = Ft. Sec. 
28.35 x Ozs. = Grams .011 x Ft. Min. = M.P.H • 
.0355 x Grams = Ozs. 88 x M.P.H. = Ft. Min. 
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Dear Friends and Readers: 

This book was begun December, 1959 and finished in May, 1961. 
It got out of hand; it just grew and grew. 

The Year Book was originated in 1933 to fill a void in the art of 
Free Flight by publishing plans and whatever we knew about model 
aerodynamics. Other publications featured Free Flight occasionally. 
However, this situation has changed. We have now an embarrassing 
wealth of Free Flight material in all model publications, here and 
abroad, as well as in annuals and club newsletters. This abundance 
of information seems to nullify the need for the Year Books. (You 
should remember that the Year Books are a success only from an 
"artistic" viewpoint.) Yet, for some reason, many of you still look 
forward to their publication. 

It could be that the main attraction of the Year Books is the sheer 
quantity of plans published in them. They do make a handy and eco­
nomical reference of neatly-drawn plans. But this could just as well 
be done by pasting published plans in a scrap book. By combining 
plans in one book for a particular period of time, I am not doing any­
thing original and useful that anybody else could not do. Frankly, it 
is no fun re-drawing published plans. (Especially since one of my 
eyes is getting a bit short-sighted.) Heretofore, I felt obliged to do 
so to have a record of outstanding plans. But with the magazines do­
ing the job, I no longer feel this obligation. There is just so much 
spare time available, and I don 1t feel I should spend it drawing plans 
already published elsewhere. 

Anyone reading the above would think that this book is filled with 
reprints. The fact is that reprints constitute a small percentage. 
Still, they are reprints, and this makes me uncomfortable. Very 
likely because the Year Books used to feature original plans almost 
100%. I would like to go back to this percentage for the following 
reason: 

To the American readers, I would like to show all I can of the 
overseas activities. To the overseas readers, I would like to show 
what the Americans are doing. So, if I reprint for the sake of re­
cord, American modelers re-see what was published in American, 
and overseas modelers re-see what was published in their magazines. 
And as for the reader who reads all magazines ••• 

As you can see, the next Year Book presents a problem on which I 
would like to have your opinion. 
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