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How Newsletters for Free Flight got gt d - Editorisl

Once upon a time there was free flight
Then slong came little boys %o build free flights
But there was no wood and glue so soon there was wood and glue

The wood ceme from far away so the boys parents bduilt big boats
and trains to bring the wood.

And the boys parents had to get jobs and work eso that they would
have food and shelter for their little boys.

Meny homees snd factories snd stores were built amd the little
boye snd their parents started living in bdig cities,

As the little boys found out more and more about free flight :
they a::::eg to teach each other and big schools end universities
were s ed .

Some of the things they learned in the schools ebout free flight
also helped them understand how other th like the boats.
treins and cers worked and how the people the cities end
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~ the country lived,

When they wemt o fly their free flights it took longer =md
longer to get there so giant highwsy systems were built and
motels sznd resteurants were invented.

And 211 the bad guys were not allowed to build frn flights

end so some of them built Motels in Wisconsin, smd the rest started

hiding s}l the flying fields behind houses and in the woods and
SWanp8o

8o the 1ittle boys invented the airplane for gpotting lost {ree
flights from the alr, Then csme the Honda snd walkie talkies
and glent indusiries were started in Japanm, Montesuna snd
sleewhere for helping these little boys.

Then some of the 1itile btoy’'s fathers got together and wrote
;;&gaz}ixn@s ebout what wse happening, ond this made the 1little
oVS happys

But then the fathers got so making money %o pay for food,
motels, cars, snd radio controlled garbage trucks, that there
wasn't any room left in the megesines %o write about free fiight.

ind sfver swhile the iittle boye almoet forgot ebout free flight.

Bzoept one dey soms of the little boys sald, “why don't we
write o nsweletter? And suve encugh that's how free flight
newsletters got started.

Glenn hes developsd what we think is = remarkable approasch %o
the development of em optimum model. We have always admired
tlemn's sbility to get to the heart of the problem amd produce
praciical solutions %0 guite complex serodynamic phenomens.
Lot’s let Glemn explain it, ,

"iPter meny confevences with serious modellers everywhers,
ineluding the Germen free-flight expert [lax Flugseit,

the writer decided to attempt an cptimal combination of
practice and theory to produce an ideal” model starting
feom sorateh rather thsn from some srbiirary set of rules.
Rubber power was chosen, of course, because the power-tine
distribution gives a cleaner power-to-glide trangition
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The rest of the model, however, had to be derived from a
theory suited to the flight regime of models rathey than
fuli-give sirplenes. This srticle reveals, for the firsi
time snyvwhere, the apyrosch that wes deduced from the
idess thet had besn cooking in the winds of these modellers
for several months. :

The heart of the theory is s ceacept that reflects the major

difference between full-size and model aivcraft, and the
theory's backbone is snother ides peculiaer %o & wmodel’s
stability reguirements (after all, 2 model has no pilot).
The first concept tokea sccount of the fact that a model
has & mueh lower demsity (mess per unit volume) and a
higher form drag (dreg per unit of cross-seotional area)
due to the lower Reynolds number than hae the full-scals
sivrplene. Af%er celculations too iengthy to be included
in this sr%icle, it was determined that the product of
the mess smd the cross-sectionsl sres (frontal) per unit
drag of the wodel is a reascnable approximation of a
rodel parsmeter eguivalent to the power function (I 3/D 2)
of resl aircreaft.

This new medel function ds wxritben
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omd is celled the "mass-sres dreg coefficient".* The
use of this coefficient in the design of the model will
be discussed later.

The second main ides of the approach was to0 vecoguise
shet while for full-scele sircraft the moet efficient
1if% distwivution is ellipticael, for dels the most

7 Piloient etability funetion (uost nt%mg for ‘the
lesat stebility mergin) is to be found with thal wing
demign which produces en ellipiical downwasbh atd the stab
with the axss of the ellipse wmrying cometlg ag a
function of the instentsneous fiight speed. 5y choosing
the correct average axes of the ellipee, the model’s
pitehing moment cen be matched ol the moment so that

the corrective force of the stab iz iess at the higher
speeds end greater et the lower speeds by just the proper
emounts. The effect on stability ls a guick recovery
from sharp stalls cccurring at low apseds, and a graceful,
floating recovery from high speed eitsllis. Thesse gffects

# Thenks 4o Jim Daley
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virtuslly eliminete looping under power, and greetly
decresse ioss of slititude due io stalls in the glide.
The problem is to select the correst elliptical axes.

The velues of the ellipticel exes depand upon equations
which relate the wing cherd, pitching moment derivetives,
speed under power, and speed in the glide for a given C p.9-

The power curves demsnd a very high power cutput psr unit
of rubber mese at low flying speeds The start point
£ the design, therefore, is the rubber-prop combination
?Wakoﬁ.old fons, sound familiee?), Since the prop had
t0 operate at the seme Reynclde number as the wing, a
dense motor and a large diameter prop with very lew RFM
were absolute necessities., The resuliing high torgque
uired a left-right pettern (with strong right sute-
rudder on the power run), and we're off on the design!

Caleulations indicated that a very close approximation
4o optimel sirfreme design wes provided by the A/1
gpecifications for area (mo proportioned designs
work well) 2 long se the fuselage cross~section is lerge
Since power ocutput at low RN is inverse
proportional to the 3/4 power of the rubber mess (mot
the rubber weight, since greviiy counts here), the power
uations csll for 317 grammes of Pirelli, before lub-
rication, in a twelve inch motor, forxr grevity at 30
degrees North Latitude (e reasoneble approximetion).®
A plightly larger wing was fitted to provide the necessary
dihedrsl., The photo shows the completed model.

The w airfoil is typicel, but has multisper construction
t0 provide multiple turbuiation which guarsntees elliptical
downwash at the stab for all sngles of atteck. The stab
cem be 8 cenvenient flat-bottomed airfeil becsuse
elliptical downwesh completely eliminates the need for
powerful undercamber on the stab. UNo speciel attention need
be given the wing ¢tip design because the wing center
gection produces the downwash over the entire stab.

a %@M% 3% g‘rﬁfhe tissue flexipility is correoct
coate ¢ » plasticised nitrete.
The model shown is a hybrid thet wes developed as a pilot
tudy. To date, only three flights have bean attempted
we ran out of rubber), “Le first twe £lights were made with
ten turns on the winder in the ealm, early morning air,
and were 4317 and 4:21 respectively, indiceting high

consistency. On the third attempé, the anchor man lost
his footing. The model wes severely demaged, and the ancher

% See Webater’s dictionary under "horse latitudes.®
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man yecieved misce brulses and wultiple lecerstions
(hence the neme THRASHER). Further flight tests will
be made, and the caleulations checked, and the reader
will be notified next April.®

"Arrow® A-l by Dem MeDenald Creenvilie, Pennsyl

Way back in 1965 on & tzlent search through the East your editor
uncovered this promising 4-1, It is by Den NMeDongld, a very
unigue kind of guy whe £lies a lot of Wekefield (U.S.A. Team °65)
Hordic A-2, A~1 sad pulls teeth in the wilds of Weatern Penn-
syloenia, He's slse geod with magic shows and can converse

in 9 languages; American, ish, Basgque DSicilian, Suomi,
Canuck, Hoosier, Borsh%, and Federautiguernst,

s < mgrof you are having trouble with your gum bands check
with o Dan.
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One night recently, I was cver at Dick Gildersleeve’s house
enﬁzgmg the businses of omphaloakomth the PLAYROY Celenday
a8 the foocal point when we got %o d S.ngh:,n&el airglanu

as a diversicn. In an attempt to advence the state-ol-the-ert,
we delved into ways of dunoreas glide times on A-2 Nordics.
We looked through old issues of SCATTER, AEROMODELLER, and
PLAYBOY since Dick thought he remembered seeing an idea I had on
regonerating the beundary layer with the use of & slot near the
pid chord. We found it in MODELLER by asome Hussiem flyex.

To which I thought, NUTS! ¢he Rugsiang really did think of it
first., Then I got o thinking, I®1)l bet they never thought of
meking the wing sectisns thicker on the wing penel on the side of
the glide turn. Siunce there is s group ¢f people that concern
thenselves with the fact that the airspead varies from the imner
(toward the turn center of radius) tip to the outer tip, why

not teke siventage of this varistion in speed Ly varying the alr-
foil section to suit. Hence, more camber on the imner side and
leses camber on the ouiside., Or e a combination of cember and
thickness, This would set the meticulous builder back only a few
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nighte ¢ill he recovered end invented a way %o carve all the
vibs ot oncs heving laid out the two $ip ribs and sanded awey
hotwosn on rid blanks nested between, Think of the infinite
vossibilities in rib coubinations, Cralg Cusick would soon
um out of space plotiing twe seis of sectlions on his drawings.
Cre combination might be & Gott 801 imnertip and & not eo
combery NACA 6409 on the outer tip. For Esatern Unidted States
fiving, vwhers the air is wore turbulent, tighter civeles are
baat, %hus incressing the difference in $ip spesds. Perheps
204 6412 end 6409 would be suitsble or meybe NACA 6412 and 5406
depending on tightness of circls.

Something that would really cause a stir smong the competition
would be a wing planform that would be tapered from the imner
tip to the oulter tip - something like having & 7 inch inner
tip chord sad a 5 inch culer tip chord. The idea here is o
have the same Reynolds me. along the entire wing while it is in
its gliding mode. Towing would be iricky until the right
combination of psnel zpans was discovered.

3

HNowu, having plenited the ssede of thought for future A=Z designs,
7911 @it back end see how fast Bob Wishle discovers a vay to

build the wing jig for this type of wing planform with varying
undercanbey and choerd.

The snalysis of model emies in eircl windy £1light has
recievsdyg‘m at#ention&gg nany serious %ﬁmfytheiggst few
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years, Overlooked however is the study of bird soaring
fiight under similar conditions. It is felt by this writer
that valusble knowledge can be obtained by going to the birds
for answers.

Neglecting wind resistence for the moment:
Potential energy + kinetic = constant

2
gz + 2V = constant
z = height
V = speed

Flying in the wind shear near the surface, potential
energy can be traded for kinetic energy by circling. The
downwind glide should occupy 2 much longer time them the
upwind glide in which height is geined.

The greatest of the albatrosses are only found in the
southern oceans where they can soar round and rxound
Antarctica several times & year in the prevailing westerlies.

This provides significant corrolation with models, since
it ie well known that most models ere found downwind just es
are the great soaring slbairosses.

@

N n - = WThe H cane Times."

Meny thenks to the “Hurricane Times® for the following very
intereating technical information:

"Vi vil hermed sige undskyld $11 KDA -~ & med glaede
vidersbringe endnu et budskeb til begynderne -
®KDA er til for DIN skyldil®

Lad as slutte med digterens oxrd:

We gll live in s yellow submarine,

Yellow submarine,

Yellow submarine.

Ve all 1live in & yellow submarine

Yellow submarine,

Yellow submarine.®

~ Next llonth
The lay Issue!




