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Foreword

In behalf of the model fraternity, we would lilke to' thank
Lieut. H. W. Alden for his splendid work in organizing the ac-
tivities of the Junior N. A. A. He was the men behind the four
recent National Contests, and alao promoted the American end of
the Wakefield competition. Lieut. Alden also formulated the
present N. A. A. model ailrplane rules, which are now accepted
almos t universally. He la a model bullder of very long stand-
ing, and hls only regret now 1s that the organizing activities
of the game keep him from the bullding end. He has had to go
through many discouraging periods, sacrificing a great deal of
his time armd money to make model meronsutics a hobby par excel-
lence.

To our over-vorder and over-seas frilends: we are sure that
you have many men of similar calibre among you, who hide their
personal lights behind some organization, and who work late in-
to the night so that you and I can enjoy the next contest day
with the minimum of technical restrictions. We hope that you
will give them vour full support and encouragement. The future
of the game depends upon these leaders who make many sacrifices
for cur hobby, without thought of monetary return.

It would have been impossaible to preparse a book of thia
size in such a short time as four "high-pressure'" months if it
were not for the whole-hearted cooperatlion of the contributors.
It would also have been quite impossible to produce this book
at such low cost if 1t were not for their generoslity in giving
thelr materlal without expecting any reembursement. We work on
a close financial margin, and the best that we can do at pres-
ent is tc welcome them to the membership of the distinguished
group of past contributors, and to present them with a compli-
mentary copy of the Year Boolt, Just as long as 1t is published.
You can show your appreciation to them by using thelr 1deas and
by writing to them in care of the Year Book telling how their
designs or thelr i1deas heve worked for you.

8incere thanks are also due to Dave Hecht for his work in
proof-reading, correcting, and typing, as well as helping us to
pass the time pleasantly whlle we were rather detached from the
rest of the world. We are also indebted to J. P. Glass for his
valuable advice and proof-readlng of the technlcal chapters. We
atill blush when we remember some slips that almost sneaked in-
to the book.

In closing, we wlsh to thank the past readers for making
the continuance of these Year Books possible by thelr subscrip-
tions. A glance through the book will show that we are maklng
rapid strides towards true sclentific designing. Although we
practically have dralined our note book, we are sure that the
coming year will bring many new and startling discoveries. The
slze of this year's book should convlince the most sceptical
that 1t pays ua all to contribute our ideas, as the more we
know, the greater are the horizona of model knowledge that un-
fold before us.

Jamiary, 1937 Frank Zalc
New York City



THEORY

LOW SPEED AERODYNAMICS

The goal of the conteat model builder 1s to have his models re
main in the air for the longest poassible time. To obtaln maxlmum
duration from the pure merits of the model, he must know just how
the air scts on models at thelr relstively low speeds. Hy knowing
just how the air behaves at low speeds he can pattern his model to
conform to a shape moat efficlent for 1low speeds. The results of
such procedure will be the possibility of flying models very econom-
ically, which in turn will prolong their limited power.

Although interest in low apeed mercdynamics 1s expressed by moat
model bullders, very little testing has been done. However, the de-
sire for facts 1s spreading, and several clubs are constructing slov
speed wind tunnels. It 1s quite possible that by next year we will
have some positive results. Until then, we can only review the
present thought about the subject.

It might be mentioned here that a great deal can be leurned a-
bout low speeds from early Aerodynemics books, dated from 13G0 to
1914. Unfortunstely, most of the formulas were assumed for speeds
over 30 mlles per hour. The real low speed tests (2-10 mlles per
hour) gre presented as comparisons, to show that certain laws do not
hold to specific bounds throughout the whole range of speeds.

One of the beat proofs thet we cannot accept the present airfoil
chart values for model work, without modifications, 13 preaented by
the followlgg photographs from sn ertlcle appearing in the Journal of
Aeronsutical Sclences, Aug., 1936, prepared by H. C. H. Townend, Nat-
ional Physical Laboratory, Englend. The 1llight lines showing the alr
flow are streams of electrlically heated alr which were photographed
through the use of certain optical properties of heated air.
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In Photograph 1. the airfoil is at zery degreesa ungle of attack.
The close spacing of the aperk dots shows that the alr speed is com-
peratively slow. In this position the 1ift of the eirfoll iz amall.
You all know that to increasse the 1ift, the engle of attack (thne
angle between the airfoil snd the airflow) must be increased, and
that the greater the angle, the greater 1s the 1ift., However, there
1s an end to this happy conineldence. After a certain angle is reach-
ed, the eir refuses to flow amoothly (see Photograph 2.), and 1t
spills over the leading edge snd becomes turbulent. When such a con-
ditlon arises the 11ft drops off, and consequently the plane stglls
because there 1s not enough 1ift to keep it up. The stalling sangle
depends upon the alr speed and also upon the airfoil.

In Photograph 2. we see the sirfoll in a stailed pesition. The
alr speed is the same as that in Photograph 1. Note the low angle
of attack and also the rolling action of the air behind the wing. In
this position the effect of the upper camber 1s lost snd we can only
depend upon the lower surface to 1ift. It would be very unwise to
try to pull the wing through the alr in this condition, as the power
necesaary tc overcome the drag of the turbulent alr would be tremen-
dous. Thls might explain why certaln models with Improper line-up
refuse to galn altltude no matter how much power 1s applied.

Photopraph 3. showa the airfoll at the same angle of attack as in
Photograph 2., but wilth the mir speed increased. Notice how the bur-
bling or stalling alr has stralghntened out, and so has restored the
1ift of the uppsr camber. From this illustration we can see that a
high speed plane can Tly st higher anpgles of attack than a low apeed
job, without stalling. Photos 4., 5., and 6. amolify the principle.

Speclal note should be made of the fact that by judging from the
apacing of the spark dots, the air spe=d in Photopgraphs 5. and 6. ia
sbout three times that of Photographs 1. and 2. Also note that the
sngle of attack is 10° in Photograph 2., 18° 1n Photograph 4., and
285 in Photograpil 6.

It has elso been proved that the 1ift coefficlent 1s much small-
er at low speeds than at high. Therefore we can assume sirfoll
characteriastics for model work to be spproximestely as shown in Fig.A
el - f_;";“ o Ns 6070 s s'o'll' ot
105 i i

Farcent

‘
MEEEE
R

[}

ompwanBEEEBeassnafl

SrloeBRibnEaSRBAREARS

B
BEIRERAERRRASSRRNANEF

T T

|

CL:
ca
o DEAS C?Zﬁ‘??ﬁﬂéf???'—————vﬁ_’.

_In,’;
—q .m; |
A 1
i : -
1 1 8.E
.!_.115 ]
SR Y
i o © SNCBEASE OF SREED /28 O BOTH
—— T
]
1 —tz v
’ o
r | | l .
[ Bame of section; Clars 1
Hize of model:  18% @ 2%
-pWind velocity: 5.7 FLfesc.
Whers wewted:  W.ILT. Date. 1924
-32 10 -8 -b -% - 2 4 & & 10 ix 18 16 e B

dsgle =f 4itack in Degrees.



D N TP A,
FIHENOT NOT

a8 ey pasok savaiwey F
U S NONIEHI O

770N SVE9 4G A aFTINOL _ ". . i __
CLEDLNGD TOIATE NON &
ITATY FIFELS 20 =

® .
il o\ SNE7Z Yoiow OSTY
'R : ~ NOT wody CIN/VLGD

D02 LV/TT 7778 F2/5 T

S§7E LMD/ZN

52

ST/ QIAXNO ForrT 0
QL CHPIN/ILE MatIN
TEER b TIONVLIP
—APALIANLENOD FIV TS

£ ......r...
ol E ST ETE TIOL NI TAVIILS

i




The dreg will also be found to be actually greater for models
than that calculsted from the standard drag coefficients. Thils can
also be explained by the photographs. Since the dreg 1s the result
of disturbing the airflow, and the airflow 1s easily disturbed at
low speeds, the drag coefficlients are mich greater for low speeds
than for higher speeds. See Fig. B. for the coefficient difference
and also Fig. A. which shows the drag curve asaumed for model work.

These proofs should convince the most sceptical that 1t payd to
stresmline at low speed. We should not use the record list as a ba-
sla for an argument agalinst streamlining as the record flights were
elmost all made with the aild of thermal currents. What we want 1s a
much higher average flight. The chances of getting a ten minute
flight are about 1 in 50, and a five minute flight, about 1 in 20.
The odds are getting better yesr by year, ss we psy more heed to low
speed aerodynamics.

Just where does the drag come in on all this? Well, the point
is that if, for example, 1t requires 2 oz. of thrust to fly a model,
gt lesst one oz. of this thrust 1s used up in overcoming the drag of
the fuselage, landing gear, and tail. If we did not have sll these
things, 1t would be possible to fly the model twice as long for the
iame power, thereby doubling cur durestion in caelm alr, as well as
doubling our chances of catching s thermal. With this in mind, let
us remember how the alrflow behaves mst low speeds, so that we may
pattern the model to conform to the shepe most suiltable for low drag.

The best posalble shape for each part, as well as the effect of
atreamlining on stabllity, will be considered under thelr own head-
ings.
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ADDITIONAL AIRFOIL SECTIONS may be found in N.A.C.A. Reportse
Nos. 93, 124, 1B2, 244, 286, 315, and 460. These reports may be
geen in your library or be purohased on appliocation to the ---
Superintendent of Documents,---Government Printing Office, ---
Washington, D.C. For further information write to the Nationmal
Advisory Committe for Aeronautice, Navy Building, Washington, D.C.
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AIRFOILS

The first step in designing a contest model ls to decide upon
the size desired. After this 1s done an approximation of the welght
should be made. From the weight eatimate, the srea of the wing
should be determined. Before the finsl decision is made, remember
that the performance of the model depends s great deal upon its wing
loading, so crowd in as much area as the rules allow. The next and
perhaps the most important step 1s to select the airfoll.

Since airfoils stall at lower angles, at low speeds, we must se-
lect a section that has sufficient 1ift at low gngles cf attack.
The sections having this quality are those whose thlckness exceeds B%
of the chord and whose lower portions are flat or undercambered (con=
cave). Although 11ft increases with an incresse In thiclmess, an ex-
cessive increass in drag and other disadvanteges become evident with
the use of saction of over 15% chord thickness, at low speeds. A
thickness of 12% of the chord seems to be the best compromise.

FgZ.
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One way of incremsing the 1ift without the addition of too mmuch
drag 1s to use an undercambered alrfoll. The reason that the under-
cambered section develops more 11ft than a similar section with a
flat bottom 13 that the airflow acts at a greater angle against the
lower portion of the sirfoll. 8ee Flg. 1. Thus we can increase the
angle of attack of the lower portion of the airfoll, without increas-
ing the angle of the upper portion. (Remember that it is the air go-
ing over the upper camber which burbles at high angles of attack.)
This incresse of 1ift becomes especlally prominent at angles greater
than 0°. Since we usually set the airfoll at about 3° positive we can
use the undercamber sdvantageously. The undercamber may be quite
deep, but we muat kesp 1n mind that too much of 1t will cause apprec-
l1able drag by the eddy behind the leading edge. See Flg. 2. From
this dlagram we can see that the hlghly undercambered sectlon should
have the maximum helght at about 40% of the chord to minimize the ed-
dy tendencles. The undercambered sections have a greater center of
pressure travel and slso a lower 1lift-drag ratio. However, these
points should not be used as criterions in selecting the amirfoil.
What we want 1s enough 1lift, even at the expense of a bit of addi-
tional drag (which 1s very =msll in compsrison with the rest of the
model). The center of pressure travel 1s taken care of by the abnor-
mal sige of stabllizer used on models.

Every so often someone asks why a8 stable sectlon 1ike an M-6
should not be used Instead of an RAF 3%2. Then the fact that the RAF
32 11fts ss much at 0°, as the M-6 does at 79 is pointed out. "But
why don't you set the M-6 ant 7P and get the seme 1ift as the RAF 32,
and get the sdvantages of a mors stable section?" --Well, the fal-
lacy here is that most sectlons stall within a few degrees of each
other. The M-6 with 79 setting will stall much sconer than the RAF
32. For example; if the M-6 stalls at 20° 1t has 13° leeway, and if
the RAP 32 stalls at 18° 1t has 18° leeway. These figures, by the
way, are for full size work. The stalling angle is much lower for
model sizes-- possibly half of the above flpures, and the leeway 1s
that much smaller.
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In choosing the alrfoll, the structural requirements of the par-
ticular model must be Kept in mind. The best airfoil 1s useless if
the wing does not keep its shape, or Il 1t bresks at the slightest
colllision. In fact, all the advantages of the finest airfoll can be
spolled by poor balance, improper incldence, end high total drag.

After considering structural requirements of airfoils, the fol-
lowing standard sections will be found sultable for model work: RAF
32, Eiffel 400, U. S. 35B, Gottingen 392, Eiffel 431, Gott. 496,
Gott. 529, ISA 923b, and Clark Y. (Alsoc see sectlons developed by
model bullders.) The specific recommendation 1s made under the
individusl report. On these reports you will alsoc find the approx-
imate values for model work. Use them and check their accuracy.

The Editor belleves that the best practicsl section is the RAF
52 which was introduced to use on models by him several Jears ago.
Its characteristics are very good, as 1t has all the desirable point.
It may be used in thinner or thicker form for light or heavy models.
The Eiffel 400 almost matches 1t in characteristics, but the thin

trailing edge, and the comparatively high leading edge place it sec-
ond.

Alrfoll Characteristics Charts

Alrfoll characteristlics charts show the wind tunnel results,
translated 8o that they can be used for power planes and gllders.
Eventually we will have such charts for model work, and therefore a
short summary of the chief curves will give an inkling as to whsat
they are sll about, to those who do not know how to use them. The
curve labeled CL shows the coefficlent of 1lift at different angles
of attack. Note that the slope of the graph is almost the same for
all airfoils. The only difference is that the curves cross the 0°
line at different pointa. Notlce thut the airfolls chosen for model
work have this line quite hipgh. The higher this crossing, the better
the sectlon, providing that it is not toc thick. The termination of
the upward trend just before the slope downward indicates that the
section has reached 1ts maximum 11fting point, and that 1t 1s close
to the burbling peint if not actually in it. This stalling point
occurs sooner at low speeas, and also oceurs slightly sooner for high
aspect ratliona. The method of using 1ift graph for calecnlations 1s
as shown in the example.

The next curve is the Up line. This shows the dresg values at
different angles of attack. For best resulta this line should be as
close to the .00 mark as possible, providing that the section has e-
nough 1ift. The Op 1line 1s the result of two kinds of drag, the pars-
sitic and the Induced. Parasitlc drap is that part of the resistance
which i3 caused by movi objects digturbing the airflow. It is the
drag with which we are all famillar when streamlining 1s talked about.
The induced drag is evident mostly on inclined planes sueh as wings
and tall surfaces. It 1s caused by the alrflow from the compreased
alr ares under the alrfoil into the rarefied upper portion. See Fig.
3. At the tips this equalizing flow 13 especially great. The degree
depends upon the slze of the tip. The larger and blunter tips will
have & grester {low, while the small and gradually tapered tip will
have & comparatively small spill-over with consequent smaller dls-
turbance of the alr. The drag is calculated as shown. (The topic of
induced drag brings us right into the Aspect Ratio question, but as
we 8re on chart reaging, the Aspect Ratio willl be discussed later.)

The curves that remaln are the C. P. (center of pressure) and the
L/D (the 1ift divided by the drag). The C., P. line shows the center
of a1l 1ifting components at the garticular angle. For example, in

the airfoll shown, the center of 1ift at zero degrees 1s 45% behind
the leading edge.
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The 1ift uver drag ratio is an Indicator of how much the 1lift 3s

greater then the drag. Remember the L/D line should not be the only
deciding factor in the selection of an airfoil.

The formulas used to ecaleulate 1ift

and drag sre as follows, as
per the N. A. C. A. reports:

-_':"' - - R T 60 1: Pt LIFT FORMULA
|48 3. * i Lift (in 1bs.)=0p B § V2
i* B 58] §8o 5 R
AR R ==l DRAG FORMULA
o la.e8| 0. 1 8 T ——
g é | iig—t;__;__ oFiLe 'Dluli| l —1* Drag (in lbs. Y= Cp _g, S vd
1o s nam|- — k.2
Bl E BT T I T T On=Lift Coefficient
P L R 2 T” . g L Cp = Drag Cosefficlent
=0 —{ = I"?—j;“g p = Density of alr 00237
R EEEE gt (at 159C & 760mm
(g !W I ~3#% 5 = Surface area in sqe.ft.
oo [ghor T *43 V = Alr Speed in Ft. Sec.
PETLPN MEF pf |
el IS - EXAMPLE
o o /r e -J{na To find 1irt and drag of a
Z10{ssal " th——muf wing whose area iz 8 sq.ft.,
FN “¢;+—J'“ section Gott. 497 at 20 poa,
o - T %  Alr speed 20mph (23,33 ft.sec.)
of | L4 e e
N .S L | ® Lift=,7 X .001185 X 8 X 29,532
Ll T s S F ot i BTG ] el Ans, 5,060 554ees 1bs,
JH E [ nm e wenie | Dreg =.045 X .o01185 x 8 X 29,332
1 T R L T T Ans, ,36607RFE488 1lbs,
Angle of Atvach In Degress

When we have chnrtas for low speed worl, we will be able to find
out the minimum speed at which the wing will 11Tt the weight of the
model. The calculation of total drag csn be based on this apeed,
and once the drag is known, the proper design of the propeller ecan
be easily selected. When we will make models in this way, we reully
will be able to say without blushing that we desipgn medeis.
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Aspect Ratlo

Aspect Ratio seems to be the favorite topic of most writers.
The only difficulty is that some recommend high aspect ratio and
others recommend low. Sometimes opposite recommendations appear in
the same lasue of a magazine, which is rather confusing, to say the
least. Well, let's ses just what aspect ratio 1s, and how it affects
the wing efficiency.

Aspect ratio 1s the ratlo expressed by dividing the span by the
average chord. Its effect upon the wing's efficiency, 1s that it
determines the size of the tip whorls and other whorls ceused by the
preasure differential between the upper and lower cambers. A low
aspect ratlo wing will naturally cause greater tip losses than a
bhigh aspect ratlo wing. These losses result In less 1ift and great-
er drog. The drag is called induced drag, and has been deseribed be-
fore.

7P werces L PR 7P porricEs
ov SeuaRE TIPS . ST o TAPLeED TIRS

b

As previously mentioned, the drag shown on a regular airfoil re-
port 1is composed of two parts, that due to tip losses, tnduced drag,
and the profile drag whlch is due to the friction of the airflow
by the passing wing. The formule for induced dreg is:

Induced Drag = cL?
T x Aspect Ratlo

As can be mscertalned from the formula, an increassse in the
aspect ratio decreases induced drag. From this we can see that
high aspect ratio 1s especlally important in soaring gliders
where the 1i1ft coefficient 1s very high because of the thick air-
folls used. On a model the 1ift coefficlents are comparatively low
because of the low alr speed and comparatively low angles of attack,
and the section or perasite drag is comparatively very high, also
due to the low speed. For the reason that the parasite drag i1s more
important in models than the induced drag, it is best to reduce the
parasite dreg by using a large sectlon, which of course with & lim-
1ted area means a lower aspect ratio. It 13 just one of the minor
differences between models agnd power ships.

The exact aspect ratlo depends on the design of the model. If
the model 1s large the aspect ratio may be falrly high as the ailr-
foill 1s wide, but for-small desligns the aspect ratio should be low
enough to provide an alrfoll ahape sufficlently large for aerodynam-
ical effeect. Judgling from experience, airfoils with a chord of un-
der 3" are seldom of true shape, and hove results approaching flat
plate characteristics. Therefore, no matter what the aspect ratio
1s, the tip airfoil should never be smaller than three inches. By
using three inches as the miniwum tip chord, the aspect ratioc can be
very easily decided upon if the wing area is know. An aspect ratilo
of gbout 7 to 10 will take care of most models, both in overcoming
the torque and in providing stebility.
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The shape of the tips should be carefully designed, especlally
on low aspect ratlo desligns. An elliptical outline starting st a
distence of about twice the tip chord from the tip, is about the
best. When making tips, be sure that they are smooth and do not of-
fer a resistance turning moment to be overcome by the rudder.

Aerodynamic Characteristics of Wing Tips

It 13 a known fact that the tips on & tapered wing stall before
the center section, and that on a straight 'wing the center portion
stalls first.

The tip stall on a tapered wing 1s expleined by the fact that on
such wings we have two extreme slizes of airfolls, the large at the
center and the small at the tips. It 1s this difference in slze
that ceuses the early tip stell on a tapered wing. The small air-
folls do not hold the sirflow as well as the larger sections et high
angled, with a consequent early stall for the small airfolls. This
can be substantiated by noting that the smaller the airfoll becomes,
the closer it approaches the flat plate in its cheracteristics (the
break of alrflow at low angles). It may be noted here thet the air-
flow breaks away very easlly from sherp corners, and since amall
airfolls have very little curvature, the early stall effects are es-
pecially prominent.

The reason that the center portlon of s straight wing stalls
first is that the tips have a relatively continuous flow of elr
from underneath the wing at all angles. When the wing does stall,
the overflow over the center bresks sway from the airflow, while the
tips still get a falrly smooth flow from the presaure differential,
thereby increasing the tlp stalling angle.

The question, "Why does not the same phenomencn hold true for
tapered wings?", can best be answered by noting that on a tapered
wing the airfoll graduslly decreases in size, so that the tip sec-
tions are comparatlively small for guite a distance near the tip and
that the pressure differential 1s also smaller because of the grad-
ual taper.

The advantages of having the tips stall last are apparent when
we conslder that In a stall the tip portlion of the wing 1s behind the
C. G,, and therefore will help to restore the model to & lavel or
flying position. See Fig. 4. The tips may be washed out to decrease
incidence and stall later than the center sectlon, but this gives us
a lose of 1ift. A wmuch better method, which has been recently intro-
duced by engineers, 1s to thicken the tlip alrfoll, especially the
leading edge, as shown. See Fig. 4a. Thls provides the needed rib
curvature for a lete stall.

Fig. #a.
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STABILITY

The 3tabilit¥ of a model may be divided into several divislons:
longitudinal or "up and down" stability, rolling or rotating stabll-
ity, and directional stability. The longitudinal stabllity 1s taken
care of by the proper position of the C. @. and the stabilizer. The
rolling stability 1s obtalned by the proper dihedral and side ares,
Elua the correct position of the C. G. The directlional stability 1s

aken care of by having the center of side area behind the C. G., to
enable the model to swing Into the wind In case of sudden gusts.

Longitudinel Stability and the Stebilizer

Longitudinal stabllity seems to be well under control becaouse of
the present tendency to use large stabllizers, which keep the wing
well within the narrow safety margin of angle of attack, caused by
low speed. Another present tendency 13 to use slightly lifting tails
to help lower the wing loeding. The 1lifting tall can be used to ad-
vantage, providing the bullder knows how to use it.

The area of the stabllizer may vary a great deal without affect-
ing the performance of the model, except for flner adjustments for
smaller areas, and a slight increase of drag for larger arsas. The
present trend in stabillizer design 1a to use from—&O% to 40% of the
wing area for the stabllizer area. In figurlng thls area, the mom-
ent arem the welght of the model, and the chord and area of the wing
should be taken Into conslderatlion. The light model and the model
with a small chord wing mey use a smaller stabllizer because light
models are subject to less vioclent displacements. For heavier mod-
ols and for models with large chord wings, the full 404 may be used
to enable the tail to dampen out the upsetiing forces. The area of
the stabllizer 13 also determlned by the tall moment arm. A short
moment arm necessitates large arem, while a long moment arm can
stabilize the model with a much smaller stabllizer. The size of the
fuselage in front of the wing also has a slight bearing on the finsl
area. The longer portion requiresd a larger stabllizer to dampen out
any posasible osclllutions caused by the large inertia distance.

The 1desal stabilizer keeps the modal Just below the stalling
point and has a higher stalling angle than the wing, to bring the
model level without loss of altitude after the wing stalls. One way
of ralsing the stalling angle of the atebilizer is to use a low as-
pect ratio on the stabllizer, with the tralling edge almost straight
and the leading edge swept back. In case of a 1ifting stabilizer,
use an alrfoil that stalls later than the wing. Wallace McBride of
Winnepeg, Canada,.reports that tip rudders help in recovery by pre-
venting the tip eirflow from spilling over the end of the tilps at
high angles of attack, thereby giving the stabilizer extra high 1ift
at large angles, just when it 13 needed most.

S8ince it 1s a poor practlse to spproximete important areas, we
would benefit a great deeal if we were to formulate a simple equation
for the stabilizer area. The formula used by seronautical enginsers
is:

Stabilizer Area = Wing Ares x Coefficient x Average Chord
StablTizer Moment Arm
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The coefficients vary for different dasigns. The goefficlent used
for transports is about .35, while for light planes, the coefficient
1s sometimes as much as ,50. For model work, use 1.00 for light
ships and 1.35 for heavier jobs. A good procedurs to follow 1s to
record the wing areas, average chord, stabllizer area, and the moment
arm of every model we make. If we know these figures we can very
easlly determine the coefficlent for later reference by using the
following equation:

Coafficient » Stabilizer Area x Moment Arm
Wing Ares x Average Chord

After o while we wlll haove s complete set of coefficlents for each
type of model, and also for stobilizers using different alrfolls.

Althoupgh a flat or symmetrical stablllizer may 1ift if it 13 set
at a positive angle, the practical difference between the 1ifting
tall and the flat or saymmetrical tail is that the 1ifting tall ¢ n-
tributes 14ft and brings the C. G. back, sometimes even behind the
wing, while for a non-1ifting tail the C. G. is not more than 30% of
the chord of the wing behind the leading edge.

To adjust a non-1lifting stabilizer wodel, the C. G. should be
30% of the chord beNind the leading edge. The wing should be left
at this point no matter how the model flies. All the adjusting
ghould be done with incidences. The incidence of the wing should be
about 3° positive and the atabilizer should be set nt zero, or even
slightly o»lus, to take care of the downwash. Now i1f the model dives
with this settlng, Incresse the ineidence of the wing very slirhtly,
i1f a thlck wing sectlon 13 used; and increase the incidence of thne
stebllizer If a thin wing sectlon 1ls used. Always keep in mind that
the wing muat have encugh 1ift to fly the model with the C. G. at
the 30% of the chord position. As soon as the position of the wing
is changed compllicatlons set In and ndjusting becomes difficult for
maximim efficlency. It 1s guite possible to adjust for fair flying
and gliding by moving the wing back and forth, but what we want 13
the best that the model can do.

The stabilizing actlon of the non-1lifting tail is shown in Fig.h

LIEy

oG

Zp. 5

The 1ifting tail carries part of the total loed of the model as
well as providing longitudinal stabllity. The C. G. can be almost
any place behind the wing, the exact position depending upon the
size and incldencg of the stabilizer. However, most model bullders
geem tn favor the position of the C. G. just bshind the trulling
adge of the wing. To adjust for flying this design, have the wing
at 39 posltive incidence and the C. B. Behind the trailing edgoe,
then do all adjusting by varying the stabllizer's incidence until «u
sgtisfactory flight 1s cobtalned.
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The sections used in the stabllizer vary from symmetrical for
non-1ifting tails, to single surface cambered sectlons for 1lifting
tails. In selecting alrfolls for 1ifting tails, keep in mind the
fact that the stabllizer may develop too much 11ft and keep the mod-.
el flying low and fast, or may force the model 1nto a dive from
which there 1s no recovery. ©See Flg. 6.

PR
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The ideal wing-tail combination for a 1ifting tsll model is to
have the force of the wing's 11ft x 1ts moment arm, greater than the
force of the stabllizer's 1ift x lts moment arm, when the angle of
attack is from negatlve to about 3° positive. At greater positive
angles, the stabllizer should have a lagrger force, to keep the wing
within the safety zone. If the stabilizer's force is larger than
that of the wing at angles below 3° positive, the model will have &
tendency to fly tall high, or even dive. See Fig.6 . It 1s there-
fore evident that the stabilizer should be so designed that the air-
foll will haeve relatively little 1ift at zero degrees angle of at-
teck. The safest asectiona that will fulfil this requirement are of
the M-6 variety. The flat bottom or Clark ¥ type should be about the
limit in the directlon of undercgmber. The hegvily undercambered
stgblilizers work well so long ss the incidence 1s positive and the
wing 1s able to take care.of its =lde of the load, but as scon as the
model gets into a negatlve angle of attack, the undercambersd sec-
tions will force the model into a dive because of their "1ift at low
angles" charscteristics, which provide the stabllizer with more force
and overbalances the wing/tsil ratio.

The sbove longitudinal stability suggestions will suffice 1f the
model flies on an even keel and 4n a straight line, and alsc for mod-
els having the thrust line at the center of drag, so that such flight
adjustments will be the same as those in the glidae. However, aince
the power flight 1s ususlly of a circular or spiral type, the final
flight adjustment depends upcon the rudder end counter torque adjust-
ment ., Whatever may be such adjustments, keep the position of the
wing apd stablllzer fixed and work onlv on the turning controls
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SPIRAL STABILITY

Dihedral and Rudder

Most stability problems ere caused by the lack of knowledge con-
cerning the forces that tend to roll (barrel roll, bank) or turn the
model. On a stable model these forces are kept under control by the
dihedral and rudder or fin. On an unstable model these controls are
usually poorly proportioned with respect to each other. 1In designing
these elements, keep in mind fhat they must remain within certain
bounds, and that the "little extra to be on the safe side" usually
causes most of the trouble.

The purpose of the dihedral 1s to keep the model in 1its most ef-
fective flying position. To accomplish this, 1t must perform a large
variety of corrective functions, such as counteracting the torque and
preventing excessive slde slipping and banking on the turns. All of
these things must be done with the minimum of dihedral, to keep the
wing efficlency high. See Fig. 8 for comparison.

Ll 1
N e

The genersl impression smong the model bullders 1s that the di-
hedral functions as in Fig. 9. Thils 13 the old theory, and does not
explain why some models with little dihedral possesas certain definite
stabllity factora. To explain the modern theory, we must realize
that the 1ift of the wing elements 1s always perpendicular to the
wing surface, and that the resultant of 1ift 1s passing through the
C. G. See Fig. 10. Now 1if the model 1s upset as shown in Filg. 11,
the 1ift of the wing and the welght of the model produce a side force.
Thls slde foree induces a side slip, so that the airflow now affects
the wing as shown in Fig. 12. From this figure 1t cen be easlly per-
celved that the lower wing has more 1l1ft than the upper by virtue of
its greater angle of attack. Thls tends to ralse the medel into a
level position. The important point to remember herse ia that every
such corrective tendency 1s brought about when the model 1s silde
slipping, snd that side slipping affects the surfaces seen in a slde
elevation of the plane.
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Effect of a High Fin on Stsbility

Another method of obtaining stability is to mount the wing on a
fin. The stebility 1s obtained when the model side slips, because
this fin area exerts a leveling force as shown in Fig. 13. However,
it 1s not as effective as the normal dihedral which makes use of the
1ift to bring the model level. The high fin may be used, in which
case the dihedral mey be decressed, but not entirely eliminated.
When using a fin, remember that it acts as a rudder also, so be aure
to check 1ts position before every flight.

Zr9. 13.

Torque and Dihedral

The torque of the motor i3 the most upsetting force with which we
mist contend. It actually transfers the wing loading, so that one
wing must 1ift more than the other. 8See Fig. 14. If the wing 1s per-
fectly lined up, mnd the rudder and thrust line are set at neutral,
the only counter-torque element is the dlhedrael. The action of the
dihedral 1s as follows: +the btorgue ceuses the model to roll into a
side slip. As the wing side slips, it produces more 1lift on one side
and the dihedral tends to straighten out the model. The torgue roll
continues, however, untll the wing produces enough extra 1ift to e-
qualize the torque force, thereby producing a balance. The reason
that the model now circles 1is because the lower wing has mich more
drag due to 1ts higher angle of attack. The danger of controlling
the torque by only this method 1s that the rubber torque 1a so vari-
able that the initial force might be so largs that it will ovsrcome
the dihedral counter-torque force, and force the model Into a spiral
dive. There are other means of applying counter-torgue, but they all
depend upon having the affected wing produce more 1ift. The manner
in which this 1s accomplished will be discussed in a later paragraph.
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So far, we know that the only time that the dihedral comes intc
play 1s when we get a side slip and a conseguent side airflow. This
gide airflow affecta the side of the model, and the rescticn of the
model depends upon the manner in which the side area 1s proportioned
around the center of gravity. It is apparent that if the areas are
balanced nothing willl happen, but the moment that the balance 1s dis-
turbed, the slde that has the most area will tend to swing into its
least resistance position. See Fig. 16. For our purpose, it is best
to have the tail portion of greater area so that the model willl tend
to polnt Into the elrflow whenever a slde gust occurs. However, 1t
must not be too great or the wing wlll have but & small chence to re-
cover by the dihedral-side slip effect, since the tail portion will
always be trying to point the model into the newly formed airflow,
and so eliminate the needed side flow for the dihedral to take sffect.
The 1deal situation 1s that in which a slight slde slip dces not af=-
fect the side area proportion.

Rudder

In a side gust or cross wind the model with a small rudder will
be turned so as to fly with the wind, end the model with a lerge rud-
der will point into the wind. Of the two, the large rudder 1s prefer-
able, as a gust 18 liable to upset the small rudder model while 1t 1s
turning. See Fig. 16. In a slde slip with i1ts accompanying side
airflow, the model with a small rudder will tend to increase the side
slip by heving the tail portion drop. It 1a also possible that such
lowering of the tall portion will increase the angle of attack to a
3telling position in which case the entire model wlll be out of con-
trol. The larger rudder model will tend to face the slide slrflow,
preventing the model from side slipping, and banking it instead. How-
ever, remember that the rolling tendency due to the torque 1s still

resent and continues to produce the side slilp, forcing the model in-
to a tight banking circle, with a consequent apiral dive. A rudder
of the correct area will allow the wing to have a slight side slip,
and when that 1s exceeded, willl bank it into a slipping turn. See
Fig. 17.
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Size of the Rudder and Dihedral

It 1s a rather difficult propogition at this time to give an ex-
act means of finding the correct dihedral angle and the rudder area,
as the effectiveness of the various parts is unknown. The only meth-
od 1s to approximate as closely ms possible from experience, and then
to watch the performance of the model, noting 1ts actions. If we can
tell which forces are dominsting the situation, it 1s then a simple
matter to make the necessary corrections, if something is wrong.
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17 the rudder mrea or the srea behind the C. G. 1s tooc large or
if the dihedral is too amall, a slide pust will tend to turn the model
into the wind. As it turns, the outside wing travels faster and pro-
duces more lift with a consequent bank. The moment the wing banks,
we got a slide slip 1In which the whole side uf the model 15 sf'fected.
The greater side area behind the €. G. noses the model st111 further
into the bank, gnd thias 1s followed by more side slipplng until even-
tually the model i1s in a vertlcal turn, and finally s tight spiral
dive. The above cycle may also be started by setting the rudder for
a sharp turn, which 1s almost equivalent to the side gust efiect.
Torgue also rolls the ship inte a side alip. The conclusion that may
ba drawn 1s that if the center of side area 1s too far behind the
C. G. and the dihedral is smsll, the model wlll be very unstable or
easlly affected by slde alrflows, snd in great danger of spinning.
The cure for this 1s to deereasse the rudder ares or the side area be-
hind the C. G. er to increasse the dihedral.

With the present tendency to make all controlling surfaces extra-
large, it 13 unlikely thot the rudder area willl ever be too small, or
the Center of Side Area in front of the C. G. However, if the model
tends to benk one way, and then the other, or if it slips from side
to side, the indications are that the dihedral must be too large or
that the side sres ls just on or is in front of the €. G. Check the
side erea position, and 1f it i1s behind the C. G. decrease the dihed-
ral, end if it is in front of the C. G., increase the rudder area.

Posltion and Shaspe of the Rudder

It has been noted that the rudder has a powerful effect and that
1t should be so placed and shaped so that 1its action w.ll ke gradusl
If the rudder is of high aspert Tatio end placed sbove or below the
fuselage, the slightest side alrflow will tend to upset the model.
0f the two, the upper posltion is prefersble, as 1t tends to keep the
model on an even keel, while the lower design tends to overturn the
model. The logiecal solution to the problem is to make the rudder of
low aspect ratio, and to divide the area sbove and below the fuselage
as shown in Fig. 19.

2&?&.{2 Fg. 20
A

Round or elliptliecal fuselares offer comparatlively small reslstsnce
when exposed to the side airflow and they gre not véry effective with
respact to side ares control. 1In such cases, 1t 1is recommended that
fins be made on the front of the fuselage and that the rudder be made
as shown‘in Fig. 20. 1In g side slip, such an arrangement will tend
to slow down the sl1iding motion and also present forces of similar
strength, dus to the flat fins in the front and raar. .

Twin Rudders
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Counter-Torqua Adjustments

As previously shown, the propeller torque transfers part of the
wing loading tc one side of the wing and causes the model to roll,
unless corrective measures are epplied. One of these correctlve
measures 1s the dihedral, but slnce a large amount of dlhedrsl lowers
the wing efficlency, the dihedral must necessarlly be a3 small as
posaible. Another meassure used 1s to change the incidence of the
wing so that cne half has more than the other, with a consequent in-
crease of 1ift. A modificatlion of this method 1s to incresse the
area of one half of the wing. The only objection to these methods
1s that as soon as the power 1s expended the counter-torque setting
producea spiral instability if the adjustments are excessive. Re-
cently, the alde thrust control of torgue has been used suceessfully
when used with mederatlon. The principle here 1a that the angle of
thrust produces a turning tendency which ceuses the torgue wing to
travel relatively faster and so praduce the needed counterscting 1ift.
While the model is under the side thrust influence, it is in a skid-
ding turn, and it is here that the danger lies. If the center of
gide area 1a not properly balanced, the model may become unstable.
See Fig. 21, for force dlagram. The rudder may also be used but 1ts
effect will not be as pronounced as the thrust. However, the prine
ciple is the same-- that of forcing the moedel to turn in order to
produce the needed counter-torque 1ift. The rudder effect depends
upop) the power and propeller, and the speed of the meodel. It is

small on lom power ships, and large on high power ships such as gas
Jobsg.

SL/POIMS TORN RESULTING |
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The logical sglution of tha counter-torque edjustment problem is
to use a small amount of each type of adjustment and to allow the mod
el to turn with the tprque, so that when the power is completely ex-
pended, the model will furn in the ppposita direction with no upset-
ting tendency. Another pethod is tn have an sutomatic aileron cen-
tral, self-adjustable by the motor torgue. Whichever method you use
to ecounteract the torque, remember that 1t is the wing that sctually
produces the result.
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THE THREE CENTERS

The Center of Gravity, the Center of Drag, and the Thrust Line

To enable us to get g good glide while using the power flight ad-
justments, we mst consider the position and effect of the various
forces. The center of gravity and the thrust line can be fixed, but
the center of drag keeps wandering with every change in the relative
airflow. It is this varying position which often mekes edjusting
difficult. The strength of these three forces depends upon their re-
latlion to eech other, as well as upon the flying conditions.

The vertical position of the C. G. is usually determined by the
rubber motor line, the welght of the wing, and the welght of the
landing gear. Since the welght of the landing gear does not often
equal thset of the wing, we can assume the C. G. to be slightly above
the rubber line. The fore and aft position also depends upon the
center of the rubber line. Since the welght of the tail surfaces
usually balances the welght of the prop, we have only to consider
the wing and landing gear. Since these two are in front of the rub-
ber motor center we can assums the final C. G. to be in front of this
center, with the exact position determined by the weipght of each ltem
You may test this premise for yourself bv belancing & completed model.

The thrust line depends upon the axls of the propeller shaft, end
can be made independent of the rubber line by the use of a suitable
plug. In meking these plugs, remember that there 1s side friction at
the rear of the Junction of the shaft and the plug, and that this
frictlion should be minimized by the use of a metal tube, and eyelets
and washers.

The center of drag 1s the polnt at which the drag of the indiv-
idueal parts 1s balsnced. Since the drag changes with the speed and
shape presented to the airflow, the center keeps shifting under dif-
ferent flying conditions. On s normal model, the C. D. is high be-

cause of the high wing. The forces on a normal model are as shown
in Fig. 22, end the actlon of the varlous centers 1s as follows:
Frle
o o »
TN T [ — - - Iy !53!;

_r &- th

During power fiying the thrust is the strongest forward force.
Gravity, acting through the C. G., contributes slightly when the ship
in a diving position, but it alsc detracts in e climb., The reac-
tion of the center cf drag with the thrust line usually determines the
peosition of the model in respect to the flight line. A high center
of drsg has a tendency to increase the angle of attack, and if no
counteracting force 1s applicrd will eventually stall or loop the mod-
el. However, we do have s counteracting force in the stabilizer,
which tries to kesp the nngle of attack within safe bounds and so
preserve stabllity. BSee Fipg. 23. Note that the stabilizer's cor-
rective force must teke cure of the drag force as well as the 1ift of
the wing.
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The oojection to thls arrangement i1s that with sn Increased angle
of stteck, a greater frontal area 1s introduced which adds to the
total drag. The setting of the stabilizer required to counterdct thé
drag force 1s that of Increased Incidence or the use of a high 1ift
alrfoil. This setting tends to dive the model in the glide, as the
drag force 1s decreased at lower speeds. To offaset this, the wing
must be moved forward, which adds an additional corrective load to
the stabillizer while in power flight. The setting 1s now as shown in
Flg. 24. DNote that thls arrangement 1s the one used.on almost all of
the present types of models. From the sbove we can see why we use
such large, snd very often 1ifting, stabilizers, and why the C. G. is
almost at the trailing edge, when a high wing 1is used.

} ;f c2
? |
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Another way to counteract the high center of drag is to have the
thrust line pass through the C. D. as shown in Fig. 25. This relieves
the stabilizer considerably, but not altogether, as the center of
drag shifts from the thrust line, at different speeds and angles.
During the glide of a down thrust model, the stabilizer controls the
situation as described.

We have seen that s high center of drag requires balancing with
other forces, and that a greater frontal area 1s exposed, with con-
sequent lowered total efficiency. The idesl theoretical combination
would be to have these forces meet at one polnt. Such a design calls
for a low or midwing. Comparatively few low-wing or midwing models
have been made, and the results have been merely average. It 1s
quite possible that a more thorough practical investigation will e-
ventually bear out the above theory for model work. At the present
time it would seem that a high center of drag provides an automatic
adjuster of the sngle of attack, 1.e. when the speed ls great, the
angle 1s inecreased, and when the apeed 13 low, the angle is low. How-
ever, this setup places adjusting in the cut and try clsss, and 1s
also responsible for many longlitudinal stability problems.

The effeet of having the center of drag below the C. G. and thrust
line 1s €vident from Fig. 26. The stabllizer corrections will be just
the opposite of those recommended for the high C. D.

4——"::_““‘“--.=u.h.. =
Y

Fig 26,

The degree of downthrust and stabilizer setting depends upon the
particular model. The first adjustments should be made to obtain a
good glide by settling the wing and the stabilizer. Then the power
flight should be adjusted with the aild of downthrust. If ths requir-
ed downthrust 1s too great, incremse the stabillizer's incidence and
move the wing forward slightly, and then try agaln with this combin-
ation. To obtain a fine downthrust gradation use a varlable nose
plug as shown in Pig. 27.
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PROPELLERS

The present tendency or using a stvunaard size propeller for a
particular type of model gives us very little opportunity to learn
exactly how the propeller operates. Although the subject 1s well
covered in technlcal books, populsr explanation still leaves us in
doubt about several Important points. 8everal of the most importent
are: What determines the slip of the prop? What effect has the alr-
foll and what effect has the blade area? When should the plteh be
high or low? How 1s the angle of attack of the prop determined?
What pitch-diameter ratlo 1s best? What i1s the best prop for a per:
ticular model?

Explanations that can be found in technleal boocks are based on
the wing or airfoll theory. That 1s, 1t 1s asssumed that the prop-
eller blades are a set of wings which are rotated in order to pro-
duce 1ift. As such, they are subject to all of the reactions attrib-
uted to the regular wing. (We should therefore be careful to use tha
most efficient blade outline ond airfoll, just as for an ordinary
wing, especially since the propeller 1s the only meens of converting
our limited power into forwurd motion.) The following text will de-
scribe the forces acting on the propeller while it is in various pos-
ltions, and 1s presented in the wing principle theory.

Assuming that a rotating propeller has no load to pull and that
the sirfoil 1s symmetrlcasl, its psth would follow the line of lenst
resistance. See Flg. 28. You will notice that the path of that par-
tleular prop portion 1s slong the line of the geometrical pitch, and
that the 1ift 1s zoro while the dreg is at its minimum value. (If e
cambered section ware used the resulting pitch would be as shown by
the dotted line, due to the 1lift of such eirfoils at zero angles of
attack.) Very little power 1s required to rotate the propeller when
it 1s in this position. However, no work i1s being done since the
1i1ft 1s zero. Tha distance such a propeller travels in one revolu-
tion depends upon the angle of the blades. It is evident that a high
angle will give a zreater distance than n smaller one.
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If we were to prevent the prepeller from moving forward, but
still permlitted 1t to rotate, the reactlion of the blades upon the alr
would be as shown in Fig. 26. The path of the blade 1s now perpendic
ular tec the center line, snd the angle of attack is very high, with
cengequent high 1ift and drag. The exact value of these two forces
can be calculated by breaiking up the blade into several segments end
by caleulating with formulas, the 1ift and drag of the entiras prop
while 1t 1s revelving ot a certain speed. The important polnt to
remember is thet the rotating actlon of the ongled blade is produc-
Ing a forward force and mlsc an anti-rotating force. To get the
forward force we must overcome the antl-rotating force. We do this
by furnlshlng the necessary power.



v Vo %
SMODTH
AQ QITNML OV ANl

~XINO770 T

TICON S¥D L1y Wiod

yosonw x#x -7
ATHOd




e Barran

ENGLISH BAiL-
BEALNG

PROP BLADES Ffylo Fé

FLRAT BIBCK ~CT 7O i

SAL B — STEGAT GV T \\,
PLABLE —PEQEE IV
EFORA AND BLAE -

SHELLAC
o
/7

PO ER
&Y ,r'%

TEALNE EDES |

055 BEACES
o x 7 Bandoo
A27F

4
23 YEARS AGO!

Jur Ky Bangoo #/8s
/,J!#?‘ TO JTLAPE, T/ED
= AND GLUED 70 SRR ETE

Bésck spaw
265l % Foaps
= 2244 0% SoRUCE

L
f /‘, o RaTIAN
FUuK THEEAD

4Bovr [ CAMBER

SAND SPIR AS SHIWN

SINGLE SURFACE OF PUBBER/ZED

FABR/IC /MPIRTED FHON LNELAND
LK ACED WITH SN THREAD 78 SF47
AND  FRRArLING FDGE

UL CES HELD ON FRANE
Tk BIBBER BANDS Q

=

BENToOD PROPS

—

Y SPevCE BLok'S FoR
RO INCIDENCE

/973 WORLD RECORD
TV PUSHER

TINE~ /7R secomes

DES/SNEP 8

HHLLIAM L BYTLER
FEN/CE CALIE




45

The above two examples showed the extreme posltions in which the
propeller may be. 1In both posltlons, the wseful work is nil; in the
first case, the propeller had no load to pull, and in the second case
1t was held statlionary by a force greater than 1ts thrust or 1ift.
Useful work 1s accomplished somewhere between these two extremes.

If, for example, the propeller were fixed to a trolley with a
load which requires a force of 10 pounds to start.it and keep 1t in
motion, a one pound thrust will not budge it. To move the trollsy
we must elther increase the thrust or reduce the load, or perform
some sort of compromise. - Assumling that we compromise, and the loed
is now 5 pounds and the thrust is also 5 pounds at a specifie r.p.m.,
the trolley wlll atlll remaln stationary as the forces are conly neu-
trealized, because the propeller 1s still spinning with the blade path
at right angles to the center line. Now if the apeed of the propel-
ler 1s lIncressed ever so slightly, the increase of thrust will te
greater than the lead, and the trolley willl move forward, At the in-
stant that the trolley begins to move forward, the angle of attack 1s
decreased and the thrust is the same as 1t was before, when the trol-
ley was st a stendatill. The difference is that the r.p.m. are high-
er and that the path of the ypropeller blades 1s in & forward direct-
ion. Consequently, with every prop turn, the trolley advancas for-
ward. The exaect distance 1t travels forward depends upon the angls
of the path of the hlsdes, the diameter of the prop, and the number
of revelutlons per mlnute.

If the conditions do not change, the trolley will travel forward
at a uniform rate for an Indefinite pericd of time. However, let us
suppose thet part of the loasd drops off the trolley zo that the load
1s decreased. At the moment that the load decreases the trolley
speeds up becguse the®thrust 1s greater. But as mentioned aboves,
the angle of attack slsc chsnges with the speed, untll the angle ia
reached at which the thrust is equal to the load. These conditions
are repvresented In Fig. 30. Here we see that the angle of the path
of the propeller blades has been increased and that thae dilstance now
covered in one revolutlon is much greater, so that if the number of
revolutlions per minute remain the same, the spsed of the trolley in-
crenses.
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From the sbove example we can readily see that the thrust of the
propeller alwsys equals the load except at the moment that the cond-
itions chenge, that the dlstance covered in one revolutlion depends
upen the sngle of the blade path, end that the speerd depends upon the
mumber of revelutlions made within a certaln time.

To clgrlfy the statement that the thrust and load are almost al-
ways equal, let us explain 1t by the use of the analogy of the trol-
1e}. If the load is greater than the thrust it will tend to slow
down the trelley. But as soon aa the forward speed 1s raduced the
angle of attack 1s incressed with its consequent increese of 11ft,
for the Increase of thrust, except that in this case the angle of at-
tack is lowered with an increase of fcrward speed, with a consequent
lowering of thnrust, until 1t 1s egual to the load. The whole ?hing
may be bolled down to the fact tut the propeller blades, in wlahlng
to go forwerd, are hindered by the drag of the model, and thabt this
drag must be neutralized by the thrust.
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It is evident that the trolley mey be replaced with a plane, and
that as soon es the forward motion is fast enough for the particuler
model the fllght will begin. Note that the thrust of the propeller
always equals the dreg of the model, regardless of the speed the mod-
el may be travelling. It cen also be seen that enough thrust must be
developed to produce the nscessary flying spead.

The apove are rundamental principles, and we should keep thew in
mind when desipgning a propeller. From them we can see that a compar-
atively small propeller must be revolved at high speed, and that a
large propeller may go slower. The cheice of the propeller pitech
rests upon thne power avsilable. Wilth gas engines we may use small
piteh, high speed props, and for rubber we must use the larger pitch,
slowly rotating type. To get the utmost efficlency from a propeller,
we must make 1t so that we get the maximum ocutput for the power we
use. To achleve thls end we must go into more detsiled propeller op-
eration description.

The more exac. force diagram of the propeller segments is shown
in Fig. 31. The most important point to consider 1s the direction of
the 1ift force. Notice that if it 1s placed into a force diggram it
produces an anti-rotation force. This force becomes greater as the
angle of the blades 1s Increased. Besldes the anti-rotation force
produced by the 11ft, the power must elso overcome the ordinary nir-
foll drag. Thus the total torgque 1s equal to the anti-rotation
force produced by the 1ift and the airfoil drag. From this we can
see thet low pitch props with large angles of atteck will produce the
most favorable 1ift forces, but that in such positions the props may
produce enough thrust only at high speed prop revolutions, which are
undesirable for rubber models.
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From the sbove force dlggram and the wing 1ift formulas, we can
also see that if we Increase the blede aren, the thrust will be in-
creased with the consequent increased model speed, without increas-
ing the r.p.m. The blade ares increase will enable the prop to de-
velop sufficient thrust at comparatively low angles of attack, so
that the drag coefficient will be lower. The 1ideal angle of attack
wlll be at the point where the L/D ratio of the particular sectlon
1s the highest. At this polnt the efficiency will be the greatest
slnce we get the most lift for the power expended. (It is quite
posaible that model propellers do work at this angle when the prop
rotates at high speed under the Initial burst of power of the rubber
motor. However, as the power slackens, the model slows down until
there 1s just enough power to produce the needed thrust for flying
speed, and the angle of attack 1s then quite high in order to pro-
duce the needed thrust.) To remain at this ideal angle of attack
the propeller must continue developing enough 1li1ft to keep 1t in that
position. If the total drag or load of the model 1s high, the thrust
mist be great, while low drag or streamlined models can fly with a
smaller thrust. Prom this we can conclude that a high drap model re-
quires a larger prop area than does the low drag design. The exact
areas can be cgl-oulated if we know the flying apeed, the diameter and
piteh of the grop, the dreg, and the power at the erulsing point.
However, some of these factors are still inceleculable and fer the
present we must be content with what experience has shown.
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Pitch and Diameter

We hseve seen that the forward speed depends upon the distance
that a segment travels in one revolutlon of the prop and its relation
to the angle of attack. The forward speed can be increased by in-
creasing the diatance that the segment travels, as well as by setting
it at a steeper angle. Both of these are accompllshed st the expense
of drap, and of the two, the incresse of the distance of segment traw
8l (or diameter) is the most economical. However, 1f the dlameter
becomes excessive for practical purposes, and we still have power to
spare, we can increase the angle or the pltch. These facts become
very useful when we are designing a model. If the model is Intended
for high speed, the propeller should be of such diameter and pitch
that the power will revolve 1t at high apeed at the maximum efficien-
cy. These conditions call for a prop whose angle of attack would be
such that most of the 11ft 1s 1n the flight direction, and whose di-
ameter would be as large as the power would allow for the speed.

This means that the P/% ratio should bBe small (pitch 20"/diameterl8",
1.1). BSee Fig. 32.

If the model 13 intended for crulsing then the prop should con-
serve the power for as long as possible. This can be accomplished by
using a large diameter as well as large blade angles. This type of
prop will revolve slowly but 1t will still give the needed thrust for
the flying speed. In this case the P/D ratio is high (pitch 36"/di-
ameter 18", 2.0). See Fig. 33.

The drag of the model should also determine the P/D ratio. It
can readlly be seen that a streamlined model can have a high speed
with a slow but high pltch prop, since the needed thrust 1s lower
than for the blunter ship. However, the prop does not work at 1its
beat efficlency point, end if 1t 1s possible to increase the motor
length, do so by all means, and decrease the pitch of the propeller.

From thls text, you should know just what type of propeller will
be the best for your particular conditions. Although & list of stand-
ard prop sizes 1s given, keep the following points in mind, and try
to fit the most sultable prop to the model.

1. Thrust eguals load. If the dreg of the model 1s great, the
thrust must be large.

2. The speed of the model depsnds upon the r.p.m. and the dis-
tance that the prop travels in one revolution.

5. Thrust 1s the result of the 1ift force, end a part of the
1if't force produces sn anti-rotating force.

4. The power required must be equal to the drag of the propel-
ler's alrfoll at the particular angle of attsck, plus the unti-rotat-
ing force produced by the 1lift.
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Blade Outline and Construction Hints

The volume of air influenced by the rotating propeller is shown
in Fig. 34. VNotice that the airflow begins guite a distance in front
of the propeller, and that the increase of airapeed behind 1t reduces
the air pressure so that the sllp stream is actunlly of smaller diam-
eter than tho propeller, However, the pecullar flow formation near
the tips should not beguile us into believing that the tipa ore un-
important . The tip losses or eddles are astill there, and the tip
shape and aspect ratio are Just as important on the propeller as on
ordinery wings. Conoclusive proof of the foct that losses oceoccur at
the tips was mede by the Editor. The experiment wes performed as
showvn in Flg. 36. The interesting part is that the sllk thread ng-
tually moved forwerd into the blades while held behind the propeller.
This offect was especlally strong on a square tilp design propsller,

The ellipticel tlp blade outline seems to be about the best. The
blade area should be concentrated at the one half point so as to min-
imize tip losses and high drag at the hub., In fact 1t 1s desirable
to cut the blank so that the piteh angle will be about the same at

the hub vicinity. The blank layout, blade outline, and the recommend-
ed slzes of propellers are shown 1n Fig. 36.

For balsa props, use bulss blanks of about 10 lbas./cu. ft. hard-
ness. If it 1s at all possible, try to have the grain crisscrossing
parallel with the wldth of the blank. This will provide 1dentical
grain on both blades, and also give a strong hub.

Very 1little can be sald about carving for the youngsters, except
that practice makes perfect. However, no trouble should be experi-

enced If the blank 1s well laid out and carving 1s done slowly with =
sharp knife.
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Camber

Since the propeller works on ths reguler airfoll principle, the
alrfoll section of the propeller hns resctions eimiler to thoss of
the main wing. Therefore, the camber should be declded by the design
of the model. Fast end short motor propellers may have a Clark Y
section while slow, duration propellers may be very deeply undercam=-
bered. Just remember that undercamber gives greater 1lift at a given
incidence than a flat-bottom sectlion, but that the drag is also great
er. If you have plenty of power whlch you went to be used up slowly,
use plenty of undercamber.
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Aerodynemic Reactions of Freewheeling Propellers =

"To freewhesl or not to freewheel..." has been the quesation for
quite a while. The best way to settle this solilogquy is to analyze
a propeller while 1t 1s stending still and while it 1s freewheellng.
The action of the airflow on a sti1ll propeller is shown in Flg. 37.
Note that.the angle of attack varles with the point on the blades.
Thet is, 1t is high at the tips and low at the hub. The forces sat
up are relatively great, due to the large angle of attack. The 1ift
force tends to rotate the model vis the prop shaft, and tries to up-
set 1t unless counter sdjustmeat s provided. This i3 an especially
bed feature since the forece 1is in the counter-torque direction, which
15 also favored by the normel model adjustments. The drag force la
directly backwards which make the total prop drag calculations com-
paratively simple.
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The airflow reaction on a freewheeling propeller 1s shown in Fig.
38. The angle of attack here 13 much lower. The exact angle depends
upon the component of 1i1ft needed to overcome the drag of the prop-
eller. Of one fact we can be sure, and that 1s that the angle 1is
negative to the normal alrfoll to sueh a dsgree that the 1ift 13 al-
so negativa. If the angle were above that point, the propeller
would revolve 1n m counterpower turn directlion. 8ince thes zeroc an-
gle 1s determined by the center line of the mirfoll we can see that
undercaembered props will have much more drag than symmetrical or flat
bottom sectlions. Thls increase of drag will require n larpger 1ift
component to overcome 1t, and since both the drup and 11ft forces are
in a backward directilon, they both constitute drag. There is noth-
ing that we can do about thla except to minimize drag as much asn
possible so that the total will be reduced. This cann be done by hav-
1ng a very smooth finlsh on the blades, by using the best ball bear-
ing weshers, and by having a freewheeling thst does not depend upon
& spring for 1its operation. If s spring is used, the pressure 1t ex-
erts against the hub cruses additionel friction which must be over-
come by the 1ift force. The loglcal solution 1s to use a freewheel-
ing of the spiral type or any similar type, and a rubber tensioner tc
spring the shaft out.

Note from the diagram that we have no rotating force trying to
roll the model. The only rotating force 1s the one which neutral-
i1zes the drag, which in turn has a very slight rolling effect at the
hub caused by the friction. The exact drag of both types of propsl-
ler action can be only estimated. An attempt was made (2ec Filg. 39),
lwt this should not be consliderad conclusive.

From the above 1t would seem that the freewheeling propeller 1is
better, as 1t usually has lower drag and does not affect the model
ad justments. The drag may be slightly higher thsn that of & still
prop on certain occasions (such as in the case of very high piteh),
but it still secms better. The fixed position will be all right 1if
the blades can be made to straighten out and conform to the airflow.
O0f course, a perfect folding prop would solve the whole problem.
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THE GLIDE

Although it 1s the usual procedure to describe the glide at the
sonclusion, the Editor deemed it advisable to present 1t at this ear-
ly point, to emphasize the fact that the pgreanter part of the duration
of the model depends upon it. Since 1t is so importent, 1t 1is worth
our while to design the model with the 1den of incressing the glide
as much as practically possible.

Once the power is exhausted the only thing left to produce propul
sion 18 the welght of the model. Gravity exerts a downward force on
the model equal tc 1ts welight, and the merodynamic balance changes
this force into a sloping movement known us the glide. It 1s evidont
that the model which uses this ferce most economlcally will remain in
the air longest. This can be done by having a well balanced and
streamlined model. The fgllowing example shows why an efficient ship
has & better glide thnn an lnefficlent desipn.

We have two medelg of identical wing loading. The wings and
tails pre identical, and the balance is perfect in both. The only
difference between the models 1s that one has smcoth lines, while the
other i1s about as aerodynamlcally efficient as the cowcatcher on &
locomotive. Both medels must fly at the same speed to preduce the
same 1ift. It 4s therefore evident that the model with poor lines
will need more power to keep yp with the streamlined job. Now when
the models go into u glide, the streamlined ship will dip only slighv
ly to keep up its flying spesed, while the high drag model wlll have
to point down quite a bit to get to Its flylng aspeed. The conclu-
sion drawn is that the inefficlent ship will come down much more
steeply, with a consequent less of duration.

The gliding enzle ean e very easily predicted if the 1ift und
drag of the model are known. For example, if the 1ift of & model ls
four ounces, and it requires one half ounce of thrust to keep its
flying speed, the lift over drag (L/D) ratic 1s 8-1, That 1s, the
11ft 1s eight times the drag. Thls means that feor every foot the
model haes to descend to keep up flying speed, 1t will travel eight
feet snd the gliding ratlo will therefore be 8~1l, From this example
¥e evolve the following formula:

Gliding Ratio = Lift of the Model
Drag of the Mode

We can see from this simple relation that an increase of 1lift will
improve the glide, and that an increasc of drag will detract from
it. The ideal model should have a minirmum of drag and the lowest
possible wing loeding. (This allows the model to fly slower, thus
reducing the drag.) The low drag can be obtalned by using stream-
lining at all prectical points. If the model must confrom to the
welght rules do not make it heavier than necessary, and use high-
1ift airfolls, as recommended in the sirfoll chapter. A small
additionsl emount of weight may be used 1f stresmlining 1s impos-
sible without 1it.

A steep glide is caused by low 1ift, high drag, or a comblna-
tion of both. (It 1s assumed that the eadjustments asre as recom-
mended in the "Stability" text.) Lack of 1lift can be essily cor-
rected if a falrly high-1ift airfoil 1s used, by lncreasing the incl-
dence of the wing and tail. This will incremse the 1lift greatly
without increasing the drag very much. However, if the mocdel stalls
or mushes with such an adjustment, the glide can te Improved only by
decreasing the drag.

For maximum effilclency, unless an automatic varisble control is
used, the glide ad ustments must be flight edjustments. How to ob-
taln this comblnation will be explained later.
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Since gliding requirements usually necessitate a well designed
model, we should remember the following fects about gliding.

1. The gliding angle depends upon the 1ift and drag (L/D) ratio.

2. The speed of the model 1s controlled by its wing loading; a
model with a light wing loading atteins sufficient 1ift at low speed,
and one with a high wing loading needs high speeds to get sufficlent
11ft. If the gliding angle 1s the same, the wing loading determines
the duration.

5. It is a poor pollicy to increase the angle of sttack or incid-
ence too much for improved glide, as at low speeds this procedure
places the model in a critical position in relation to the stalling
point.

4. The distance that a model travels with relation to the ground
depends upon the air conditions. Therefore the gliding ratio cannot
be determined by estimating the height at which the glide started,
and the distance traveled from that point. See Fig. 40. WNor should
the gliding ratio be assumed to be that distance between the poilnt
of launching from hand to the landing point, as the initial speed 1is
greater than the normal glide, and the closeness of the ground also
has a cushioning effect, because of the compression of the air be-
tween the wing end the ground.
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For Clerification

"The angle of incidence is the angle between the chord line and
che thrust line".

"The angle of attack i1s the angle between the chord line and the
path of relative wind".

The sbove definitions are official for power plane usei Since
the construction and position of the elements of models vary greatly
from one design to another we might sccept the following definitlons
for model work:

"The angle of incidence is the angle between the chord line and
the line drawn from the center of the prop to the rear hook". Let
us make this definition semi-official, so that we will know what is
meant when we mention "two degrees downthrust” or "one degree posi-
tive", etc.

"The angle of attack in smooth alr is the angle between the chord
line and the peth in which the model is moving". Sudden gusts change
the angle of amttack until the model readjusts itself to the new flow,
when 1t will again be about the same.
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PRACTICE

OUTDOOR

Fuselage

The four longeron type of framework construcv.un still dominates
fuselage construction., The simplicity and ease of construction make
it a fevorite amorg bullders, especlally those who have little time
for model work. This type has served well under the prevalling weight
rules, because the low wing loading of the model has helped to offset
many of the disadvantages. However, the expected change in welght
rules will put it into the discard and new types of construction will
become popular.

The offlcial 1937 Wakefleld rules require a minimum weight of 8
ounces for the 19C-210 sq. in. model. The N. A. A. rules are almost
sure to be Jjumped up to 3 oz. per 100 sg. in. (Jjust multiply the wing
area by .03 to obtain the required weight in oz.). It 1s highly im-

robable that these rules will ever be lowered. The heavier wing

oading will not change the general design very much except that the
various points of Junction will be cleared up, and the fuselage will
have to be strengthened to take more power. The buillder who makes
the most efficient use of the high power ratlio will undoubtedly win
the contest.

The strength of the regular longeron type of fuselage can be
greatly by using larger and stronger balsa and covering it two ply or
with bamboo paper. However, the mortallty rate will still be high--
mainly because of rubber breakage armd collisions. We must remember
that the increase in weight will speed up the model and endow 1t with
plenty of kinetlc energy.

It 1s problematical how well the removable motorstick will fare
with this change. The removable motor stick hes its points, and it
is possible that a well made bullt-up stick will hold up under the 2C
odd strands. It is amazing how strong balsa can be if 1t 13 used
correctly. The next proposition 1s the all-balsa fuselage deslen,
and 1t 18 the opinion of the Editor that thls type deserves most at-
tention for the coming era of half-pound jobs.

There are several different types of fuselage constructlons des-
cribed in the plans or 1ndividual{§, and there 18 no need for descrlb-
ing them here, Therefore this particular sectlon will deasl with only
the sheet balsa design

There are many forms or the all-balsa fuselage, ranging anywhere
from the elliptical to the square section. Of course, the elliptical
one is best from all viewpoints, with the exception of the time re-
quired to construct it and the necessity of using high grade supplies
The next best 1s the round cross section type. This is much simpler to
make as the bulkheads are round, and the covering balsa can be made in
patterns. On such fuselages the work will be simplified if the model
al! straight lines. On all circular jobs the bulkheads should be of

C" stock and the covering of "A". The other forms consist of varia-
tions of the several flat-sided type, and also thcse with curved tops
and bottoma.
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The Edltor has made the several models shown ln sketches during
the past summer, and all of them have held up well under all condi-
tions. The secraet here 1a to use "C" or guarter-grained stonk thruugh—
out. By using this grain the sheet need not be more than true 1/32
thick for any model using up to 20 strands. £-9 1b. balsa should be
used. The corner type of jolnts glve a atringer effect, maklng long-

erons unnecessary. The beauty of this constructlon Is that the
welght compares favorably with the ordinary type of fuselapge with a
much greater safety fector. It 1a quite possible to have a blg sec-

tion knocked out of & side without lesing stiffness, and the repalr
work 13 a matter of minutes, asz the model can he {lown as soon as the
patch 1s set for a hold-on, while & broken longeron calls for a major
operation with splints and upsets the adjuziments as well. The con-
struction time with balssa sheet is leas, providing that the lasyout amd
materlial are on hand,
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The balsa sheet conatruction requires very accurate work and exact
bulkheads and patterns. If the parts are well made, it 1s a real joy
to sege ‘everything just e¢lick into place and the whole fuselage smooth
throughout. Before starting to work, declde on the cross section
shepe deslred, making sure that 2" sheets can be used throughout. A
wider section calls for joining, as 3" stock 1s expensive as well as
difficult to obtain in the required grein and weight. Now draw the
side wiew on a plece of stiff whilte paper, and lay out the bulkheads.
The side pattern should be transferred to a template or directly to
the balsa. Coat the bulkhead outlines with wax and begin to assemble
them. There are several forms shown, and you can use the one most
sultable to your own particular conditlions. Be sure to make them ex-
act and do not spare tne cement.

The assembly 15 quite simple. Cement the snd bulkheads first, and
then cement the center to the sldea. Be sure to cement them on the ex-
act spota. After all of the bulkheads are in place, the landing gear
tubes can be fixed in place. The remaining sldes are cemented on
without the aid of a pettern. The surplus is trimmed off after the
cement is set., In jolning the balsa sheets, use a genarous amount of
cement to ffom a bead aleng the joint. The finsl finish i3 to sand
and dope. For super-strength, cover with paper.
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The above coverad the polylateral fuselage. If a square or a tri-
angular fuselage s used, the bulkheoads can be made while assembling
is taking place. Cut to size the side pstterns and cement them in the
proper places. If the fuselage 1s absolutely square or equilaterul,
all strips can be cut at one time and set asids. The sldes are ms-
sembled by cementing the upper and lower strips and then covering with
sheet. This method 1s especlally recommended for enclosed rubber
atick models., 1t compares well with the tubular type of construction.
This type of construction lends itself very well to mass produnrtion.
This iden should be especlally appealing to clubs as the slde patterns
and bulkhead Jigs can be passed around, once a satlsfactory design la
raached

SIALIRIED ARV C O CONSTRUCTION ‘J‘: Aorrme

EXACT GOBE MTTLENS AND Bk XML

MITLEN [ CIeCoN.
1 | .
| I | | | —
J | [ | " |
" TG £ITING EDELS
A BTV I

SURLINPESE TOV as
IF PATTEL 8 SND Sy 7 "m A
&L AHEADS ARE o o
HOAPAD EXHT, NO FITTiNé
WITH RFOBAE TRINNNE WAL M
NECFSSALY
- o e MUY AE LAY @
ORULAPEBLE NING LOIOAFD ErOMEE wordk
LNDING GLAR ; T:::::::::' ﬁff-au-:: wvaox
v Llari=/ M

Although the fuselsge design can be improved a great deal, the Ed-
itor believes that we should concentrate more on the wing ond generanl
layout, for the next few years. By using the same fuselsge we can get
e better plcture of what occurs with different wings and different ar-
rangements. We cen modify the fuselage to a high wing, midwing, or
low wing design, keeping the general shape the same. A good example
of this practise in the commercial fleld 13 the system of the Lockheed
Co., which made all of their single engine fuselage Jobs on the sume
form and yet worked out numerous designs.

Aerodynamlcal Notes

The maln consideratlon in fuselage models 1s to have tho fuselage
as muoh as possible in line with the flight peth. It 1s here that the
round and ellipticAl jobs shine above the square section., The square
Job of streamlined outline is fair if kept in line, but the moment 1t
becomes angled tne dreg Increases tremendously. It 1s for this reamson
that & fuselege. set on edge 1s better than one which 1s level. Try to
come as close a8 possible to the ellipse by breaking up the perimiter
into numerous sides or else by rounding off the top and bottom. De=
8ign the models so that the thrust line will go through the center of
the fuselage, or at least adjust it so that the fuselage will be in
line in the glide. All of these points will mean a great deal when
the wing loasding 18 Incremsed during the coming year. Other aerodyn=-
anical points are covered in the Theory chapter.
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61 WINGS

The moat common wing failure is the breakage of the spars when
an excessive up or down force s applied. A head-on collision u=-
sually only dents or cracks the leading edge. From this we see that
we must improve fthe vertical structure, as the horizontal s tructure
13 sufflciently strong due to the rib and cover ing combination. It
has also been noticed thet the wings with many small spars of almost
quare cross sectlon have a higher breaskage rate than those wings 1r
which the spars are deep and narrow. Tt therefore seems advissble
to follow regular alrcraft practlce, by using deep and narrow spars.

The strength of a deep spar can be increased without additional
welght 1f quarter-grained or "C" stock balsa is wsed. This cut is
very stiff and when the apar 1s under pressure, will tend to keep
the spar in line instead of crinklling. The moment the spar wood’
rolls, its value as a apar 1s lost.

On a normal model a single spar will be sufficient for models
having a chord of not more than flve inches. 4 larger chord nec-
essitates more spars or a strong single spar with a built up lead-
ing edge to serve as a box spar. Struectiural sections also give a
high strength-weight ratio. If they are unobtainable ready made,
the simplest to make are the box spar and the T section. It 1s
aurprising how strong parts can be made wlth the use of these sec-
tlons.
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The spar and rib combinations shown in the plans will prove sat-
1sfactory for th= Ilncreased wing loading, except that the spars will
have to be strengthened on some. In the oplnion of the Editor, the
construction shown on the sketch should prove to be the most satis-
factory, as all points are taken care of. The leading edge does not
have any sep, and at the same time the weakness of an ordinary sheet
leading edge 1s removed by the addition of a so0lid spar. Note that
the rib is continued for the full chord length. The construction
procedure 1s simple providing that the ribs are accurately cut. The
between-rib spar 1s usually fitted in by individurl sections.

The ribs must be made of "C" stock to obtaln the greatest bene-
fit from the weight of the wood. Here again the graln serves the
purpose of keeplng the desired alrfoil section and also provides ad-
equate torslonal strength. In designing the wing structure always
be sure to have a full chord rib. Such ribs keap their shape well
and also lessen the chsnces of having the leading edge rip off. If
the rib is cut in two to provide for the spar structure, the cement
and coverling are the only things that kesp the structure together.

Another polint to keep in mind 1s to use strong riba at the cen-
ter and tip. The tip rib should recelve speeiasl consideratlon as 1t
takes the brunt of mest collislons. If the tip rib and the tip it-
gell are weal, it takes a comparatively ampll force to break them,
and once they are gone, the rest of the ribs amd spars just crumble
as the force i3 now concentrated on each individuel 1tem, and not om
the wing as a unit.
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The best tip structure 1s a combination of palsa and bamboo. The
balsa wood keeps the cutline and prevents the bamboo from warping up
or down. The bamboo transmita the load to the entire tip instead of
permitting it to be ¢oncentrated at one point, such as occurs with
balsa alane.

There 1s little else to be added, aside from repeating the ad-
vantages of covering the center section with balsa, and alsc the ad-
visability of having as few breaks in the wing for dihedral as posa-
ible.
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TALKING ABOUT RADIO-CONTROL:::svasavessnasnnns ++sss by Alexander Buga

When I last wrote you about my radio-controlled ship, I was sure
that 1t would work. Since then I have found that what works on paper
doea not always work in practlce, and that i1t takes guite some time
to iron out all of the bugs. At present I have the rachet wheel ar-
rangement all worked out and by feeding a small dry cell to the relay
of the wheel, I have perfect control over the electromagnets operat-
ing the controls.

I built a small gas job to test the amount and type of control
neceasary to perform certain maneuvers, such as a right or a left
turn, and asscent or descent. I found that if you have a stable mod-
el with a rudder thst is not too large, you can eaally turn the ship
by only heving the right or left alleron down. Also, the amount of
movement necessary 1s very small, which makes 1t posaible to hnve the
solinoid adjacent to the aileron. I intend to use statically and
aerodynamically balanced ullerons.

With regard to the radio end of the problem, I can say the follow-
ing: with my receiving set I pick up short wave on the 20 meters band
quite well, but the moment I start the motor I have static galore,
mainly because of my 8 ft. antenna and the closeness of the spark plug.
I have tried shielding the motor and it now works quite well, but I
8till get stetlic and enough interference to make my controls unreli-
able. The sensitive relay had given me trouble by often failing and
then by operating in sccordance with the motor vibrations. I am now
experimenting with a relay that will operate from the oscillation of
the set, rather than depending upon the wattage given out at the out-
put. The trouble I am experiencing with this type 1s that the set I
have 1s a regenerative with automatic grid blas adjustment and the os-
cillation sometimes goes off kilter. I am doing all my experimenting
with a fly power Hartley transmitter with a short merial so that I do
not cause disturbance in my neighborhood. I hope to finish the exper-
tmsnting soon, so that I can assemble the parts and give unit a flight

est.

Editor's Note: A Federal license 1s required for trensmitting. If
you ere not licensed, get in touch with your local radio amateur and
have him help you with the transmitting end.
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Hand Launched Gliders
by Tex Rickard

In my expsriments with gliders, I have found that there are two
types of designs which are dissimilar but which can be made to glve
almost 1dentical- performance indoors. The first type and the one most
often used, is the one with a short elevator arm and = long nose. I
have used as high as a 2-1 ratio; that is, a 4" elevator srm and an 8"
nose length. I find this to be an excellent arrangement for low cell
dng flying, although altitudes of up to 100 feet may be obtalned wilth
1t 1f 1t is sdjusted correctly. The second type uses just the oppos-
ite ratio relation; i.e., an elevator arm of 8" and a 5" or 6" nose.
The tail surfaces can be made much smaller because of the longer mom-
ent arm. Such gliders seem to get up higher, and also have better
floating tendencles. When using these gliders, 1t 1s necessary to
wash in the elevator. If this 1s not done, the glider will require
too much clay for balancing at the 1/3 chord position.

I atill use cambered rudders on all my gliders. They give a much
more uniform circle and meke adjusting easler during the contest. The
thicker section also provides a larger cementing surface to take cars
of the terrific launching heaves.

I have made several tests with the fuselage sizes, and I find that
1/8" hard balsa stock will stand up better than the 1/4" stock. There
is very little welght difference, and in practice the hard balss is a
bit lighter. I was definitely convinced of this fact when I made two
.46 oz. gliders whose fuselages were of 1/4" stock. One ship lost its
tall portion when lauched and the other flew 1nto a post ard snapped
the stick. Then I rebullt the gliders using the 1/8" stock. The
welghts decreased to .44 and .45 ®z., showlng that there 1s some dif-
ference in the welght even though the wood 1s as hard as osk. The new
fuselages stood the knocks better than eny 1/4" stock I have seen. It
seems that the hard wood bends and absorbs the shock much more readily
while the softer but thlcker stock shatters. '

It takes me about 2 or 3 hours to finish a wirg, and I use all the
latest tricks to get the utmost out of the throw. I undercamber the
wing aslightly for low celling flying and use a flat bottom for high
climb. I use three coats of polish until the wing has a smooth glass-
like surface, with intermediated 10 nought sardings. I make certain
that the wing am fuselage junction i1s stronmg by applylng several lay-
ers of cement until the joint has cement fillets. For a final finish
I use Cedar Wax Floor Pulish. This 1s rubbed on the completed model
with a soft cloth. Remember that the cement will not hold to waxed
surfaces.

My wing is set at zero incidence but the rignt wing is given u
slight washin (wash in the left wing for a left hand throw). The cam-
ber on the rudder 13 set for a left turn, and the tralling edge of the
gtebilizer is warped down about 1/32". This glves the elevator a
positive angle which will tend to make the model go over the hump at
the peak of the throw without dipping. The exact warping has to be
determined experimentally. Too much of it will dive the model and too
little will make the model dip and stall. The best launch for this
setting 1s to launch the glider as straight up as possible without
banking it at all. By launching the glider wlthout nuch bank, all the
speed arnd momentum are saved for the climb. It also lessens the strain
ordinarily applied to wings on vertical climbing turns. You cannot
imagine the difference that the positive elevator adjustments will
have on your glider until you have actually tried it out.



I believe that Joe Hervat's outdoor glider is about the finest de-
sign that I have seen. I have buillt ohe and can get about 150 feet of
altitude and over on windy days. It can ride the wind well and has a
beautiful glide when in good shape.

(Editor's Note: The general outline of Joe Hervat's glider 1s as
shown on the sketch. It is the Editor's belief that the pecullar
fuselage shape has a great deal to do wlth the good spiral stabllity.
From observing one of these deslgns 1t was noted that recovery from a
side slip was very fast, armd that there was no tendency to go into a
spin, such as 1is often found In other gliders. This would seem to 1in-
dicate that we should pay more attention to our cld friend, the Center

of Side prea.)
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Use wet paper for covering round
fuselages, as it can be easily shaped
to round surfaces, and much more area
can be covered at one time, without
MELIWT cutting narrow strips.
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”* INDOOR

The construction armd the flylng procedure of the indoor model have
been well covered in the preceding Year Book end in numerocus articles
appearing in the mcdel magazines. Therefore only new hints of the
last year have been sketched.

Success in indcor buillding and flying depends mostly upon the in-
dividual. High‘time cen only be attalned by knowing how to adjust,
as well as how to make strong models with the minimum welght. Fairly
good duration may bte achieved by most buillders, provlding that they
bulld a smooth steedy model and pay particular attention to adjusting
so that the counter forces will be at a minimum.

The most Important polnt to remember when making a model from a
plan, is to have all parts the same welght as shown on the plan. An
accurate scale 1s Indispensable. But remember, there 1s a difference
between the contest model and the record model. 1In most cases, the
record model was flown under the most favorable conditlons, while a
contest model usually has to overcome many difficulties, malnly low
ceilings and drafts. Therefore, the contest model should be built and
designed to meet any expected conditions. For wintry days, the mod-
el should be strong, so that it can be handled with stiff, cold fin-
gers. For a low celling don't forget to let out turns, and use plen-
ty of slack rubber. By keeping in mind that a contest model does not
necessarily have to be a record-breaking one, you should be able to
develop a cup-getter suitable for your particular conditions.

Microfilm

Microfilm can be easily made by using high grade clear lacquer
and sufficlent amount of Castor 011l or Trycresyl Fhosphate to make 1t
flexible. Just add the plasticiser drop by drop until the desired
solutlon 1s obtained. About an ounce of plasticiser for every quart
of lacquer will usually prove to be a satisfactory mixture., It 1s
best to make a large amount of solution in a single mixture, This
makes the plasticiser additions less critical, and provides suffi-
clent amount of solution for a long pericd in case the drop count is
lost. It has also been found that aged solution is best, For best
results in making film, be sure that the water 1s perfectlg clean,
especially from soap. Also keep the temperature between 70° and 80°,
Jold water or drafts retard the spreading if not make it impossible.
Joe Hervat's method of removing the film by placing the hoop on the
top of the film has been proven to be very good.

Double Bearings stop prop vibrations.

T Permit side and up or down adjust-
ments. By using®side thrust the prop
is pulling in circle line instead of
on a Tangent, requiring less rudder

wvaswe® ond make tighter circles possible.

DOTLE BEGRING By Don Donahue
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Indoor Pusher .................... e by Jimmy Throckmorton

There has not been very much written about pusher models, and the
hints listed below were found by the tedious but practical "test and
try" method, during six years of experimenting with indoor pushers.

1. Have a sturdy elevator and boom. More ships are erratic and
unsuccessful because of this than from any other cause. The motor
sticks muat also be straight and strong, or the ship will almost im-
possible to adjust.

2. It 1s of the utmost importance to have the Center of Gravity
near the elevator end of the model. This calls for the prop to be as
light as poasible. The wing, you will find, can be made lighter than
a tractor wing, and will still stand up.

3. I have seen dozens of pushers fly well for a minute or two
and then begin to spin or settle down prop first. I found that by
placing a rudder in front, the flight is normal throughout and is def-
initely improved. The rudder 1s needed in the front to balance the
side areas caused by the wing and prop. The dihedral of the elevator
i3 usually to small. The rudder in front and below has better con-
trol with leas area with a consequent saving in weight and a lowering
of the C. G. A hlgh Center of Grevity 12 usually the main fault of
most pushers.

4. 1 balance the torque by offsetting the thrust line and I get
my turn wlth the use of the rudder.

I believe that the pusher stands an equal chance with the tractor.
The model shown would tick off 15 minutes consistently. With rede-
slgning and the incorporation of the listest ideas, maximum sreas, and
8 good microfilm prop, the pusher will be =sble to fly more slowly and
will come into the 20 minute cless. I hope to demonstrate this fact
in the Open classa, i1f time permits.

AERONUTTICS

COPY HIGHT by 1AP
"And when I die, I want to go where lubbed knots stay tied."

"The only tree in the place and my model had to hit it!"

Poor Chap; so young; calm most of the time but keeps mut=-
tering, "why' oh why! did I back strokel"

ALr Molecule Altimatum from the city of Alrmoleculistia:
"Tit for Tabt. You mess us and we will mess you."

"I owe 1t all to Assco," sald Mr. Peguln after his first solo.
It's alwavs swear weather when model bullders compete together.
A contestant's greatest asset 1s his lie-abllity.

Statiscally speaking: If all model bullders were laid end “o
end, a steam roller would come very handy.

"Oh, so that's dopel I always thought dope was something the
pilot had to take before going up."

"All I said was,'It looks nice with all that lacquer but
will i1t f1ly?' Then his eyes went queer,"

Correction: Substitute'GUESSTIMATED' for Sclentlc Design.
(Merrifield)

"How do you like the new 'ANTI-AIRCRAFT'!' rules?
(Schumacher)
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Finishes and Flying Seale

by Roger Hammer

Flying Scale Models

It 1s possible to make almost exmct scale models fly well pro-
vided that care 1s taken so that they will be adjusted properly.
Before attempting the initial flight, check the incidences, which
should be the scale settings. Remove all unintentlonal warps. The
C. G. poaition should correspond with that of the full size ship;
that 1s, it should be at a point 304 of the chord behind the lead-
ing edge. If necessary, welght the nose with lead or clay.

The first step in testing 1s to place the model on amooth ground,
raise the tail until the model is in a horlzontal position, and then
to glve the model a sufficlently strong shove to make 1t clear the
ground. Make any necessary correctiona with intermediate flights
until e smooth glide and a slight right turn are obtained. If the
model stalls, weight the nose, and if 1t dives set the stabllizer at
negative. The turn 1s obtained by the rudder adjustment. The model
is now ready for the next test.

Launch the model with a strong and straight forward throw from
a three foot altitude at a 10° negative angle. If the model is cor-
rectly adjusted, it will remain at the 10° negative angle and have =
slight right turn. The next step 1s to wind the motor about % of its
maximun furns and to launch the model about 12" from the ground down
about 10”. If the model 1s underpowered, the glide will just be pro-
longed and the model will land with winds. If it 1s overpowered, it
will zoom and stall. The model that is correctly powered will rise
about one foot and then gradually assume the gliding position. Not-
ice the turn carefully at this stage. If it is excessive, the mod-
el will spiral dive when full power is used. If the model behaves
correctly, the same testing procedure may be carried through % turns
end § turns, until the maximum wind up is reached. If the model does
not elimb, increase the power and recheck from the beginning for the
C. G. and other points. For the zooming model, remove a bit of rub-
ber and try again after checking the balance. If 1t now mushes to
the ground, the trouble probably lies in the thrust line. FReplsce
the rubber and set the prop to point down until a satisfactory flight
1s obtalned.

Be sure to go through this test procedure before attempting full
turn flights. Many good models are ruined just because the builder
is too Impatient to take his time in ironing out the kinks.

Flight Characteristics of Different Designs

PARASOL MONOPLANES should be capable of tight and steeply climbing
tﬂ{g; ;éth the torque and should obtaln good altitude, Ex.: Falr-
¢ g

CONVENTIONAL MONOPLANES should circle with the torque in circles
of about 40 to 60 feet diameter, with very shallow banking but climb-
ing rapidly. Ex.: Fairchild 24, Cessna and others.

MIDNINGS are a bit more tricky to obtain satisfactory results.
These models should turn in large diameter circles of about 100 feet
with medium climb so that the c¢limb will be comparatively shallow to
prevent & stalling tendency at the end. The midwing adjustments
should be for a slight zoom at the beglnning, turns of about 100
feet and flat c¢limb. Ex.: Bull Pup, Corbin Racer, Art Chester Racer.

LOW WINGS usually take a straight run and begin to bank afcter
they reach sbout 20 feet altitude. Low wings made by the writer
have climbed falrly steeply in large circles. No difficulty was ex-
perienced with stalling when the power was exhausted. Ex.: Howard
Ike and Pete, and numerous commerciel and military designs.
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BIPLANES have the same flight characteristics as the conventilon-
al monoplanes. The adjustments are practically the same as mentloned
at the beginning of the article. Double check for incidences and any
warps. Note: the right turn should occur on all models after the pow-
er has been expended.

Flying Scaele Propellers

Since the diameter is restricted by the scale landlng gear, the
needed thrust 1s obtalned by making the blades very wlde, almost a
paddle shape. For example, a 7" diameter prop should have blade width
of about 13". The blade sectlon should be a regular airfoil section
with about 1/4" undercamber. The props should be made of very hard
balsa (15 1bs./cu. £t.) or pine especially since welght is usually
needed at the front.

Paint and Lacquer Finishing

The method of finlshing deu..ads upon the surface upon which the
finish 1s to be applied. However, the poresa of the surface rmust-be
filled in first, in all cases. Several coats of clear dope will do
the trick for paper, which hes a rather poreless but absorbing sur-
face. On wood and silk, which has deep pores, use Jasco Prepared
Wood Filler. It has a nitro-cellulose base upon which dope, lacquer,
or paint cen be applied without fear of the filller rising from un-
der the finlshed surface. It also contalns the lightest possible fil-
ler ingredients obtaingble and which no standard commercial filler
has. It i1s of & clean white color, and 1is plasticlsed to prevent the
warping of thin surfaces. It can be sanded smooth with ordinsry sand-
paper wilthout fear of clogging the sandpaper. It should be applied
with a brush.

The pain or lacquer should be flowed on the surface with a _ood
soft brush, preferably a red sable brush. For a paper finish, one or
two coats will be sufficient. For wood and silk, the number of coats
dependsa upon the type of model. If lightnesas 1s desired, about %two
coats will do, but for the best possible finlsh, add as many coats as
are necessary to completely hide the surface normally seen through the
lacquer and palnt. After several comts have been applied, they should
be rubbed down with 320 "Wet or Dry" paper. Add several more coats
and rub down with 400A "WoD" paper. For the final finish, rub down
with a polishing compound such as Valspar Rubbing snd Pollahing Com-
pound. For addltional weather and moisture protection apply two coats
of Simonize. Apply 1t with a wet cloth to prevent the burning of the
finish. A high gloss may be obtalned bv rubblng briskly with a soft
cloth like flannel.

NOTE: Be sure to let the lacquer, paint, or dope dry thoroughly
between each coat, and allow 1t to harden before rubbing.

For a glider finlsh, just use one or two coats of Jasco Prepared
Wood Filler, sand very smooth with 10 Nought and finish with Simonize
For weight rule #liders, several coats of plasticlsed dope should be
applied before Simonizing. Be sure to apply the Filler evenly, firast
with the graln and then against 1t. The surface should be sanded un-
til the paper beglns to scrape the top of the wood.

AMERICAN MAGAZINES FEATURING MODEL NEWS

Model Alrplane News Bill Barnes Flying Aces Popular Aviation

561 Fifth Ave. 79-7th Ave. 67 W, 45th St. 608 So. Dearborn St.
New York, N.Y. New York, N.¥Y, New York, N.Y, Chicego, Ill.

Model Craftsmen MODEL AERONAUTICS First issue Mar. 1937. 15¢.
330 We 42nd St. 83 E 10th St,. Devoted to sclentific research.
New York, N.Y. New York, N.Y. Edited by: Frank Zaic




FUSELATE~ WAL SHELL
CONT T CTIEN-PL AN A ED

by LIC SORENSEN

HYNTS FRON /938 6AS MODPEL

B4s54 Sumse
ITRUCTURE .,
SLD KIREWALL (—!{_’: o
‘g AL LW 3 L |

_ ALL OIS
= ~ FASE ~
%5 seevce

NSO NINT THAAED
£OR MICNTINE FATTER/ES
JUST GIND BATT TS BeOBER,

P . LANDNE SEAR WIRE TIED TP
%5 NOroT LONEELONT-FOR SPICA ABICLE/NE
NNTS - FoLrED

70 CRass BEHLES

TIE KNy Tw B BOER ABOVE SicrDs.
WOJE T4 AL

BE SULE To MdkE SHEING FALSA
CON I TR CT/EY UNDER THE MINE -

RALIE & Mo COMANAT/ON GIHES VERY GOOD FLEHT ¥ GL/D=

/ A" caonrDd
Y6 WELT gyl
o AT 4
/.r. - =
4 Yoo/ g
Iz 1% X[ SR wollowEs @
USELD ON 957 ANE PUT NITH BUZE JARS

AAPSTAELE

Y HARD BALSE 02 BINVE

CLiRS Fee
BOorrs *

o\ NOSERUES
s

By WILL BAULENSKY

OMAHA




78

GASOLINE MODELS

Most of the present gas model designs have been derived from
rubber powered models, and the high percentsge of crackups emphas-
izes the unsoundness of this procedurs. The speed of the gas mod-
el i1s much greater snd !t approaches the border of the regular pow-
er plane design closely enough to permit the use of the benefits of
regular ameronsutical research.

The first step in deslgning = model 1s to declde upon the en-
gine to be used. Once the power 1s known, the model can be design-
ed for any desired purpose. The declslion may be guided by the fol-
lowing suggested maximum total welght of the model, for the engines
now on the market.

Make of Engine Sugg. Max. Wt. Make of Engins Sugr. Max. Wt.
EIT 28 lbs. Brown 7 lbs.
Baby Cyclone 4 1lbs. Tlush 7 1bs.
Gwin 6 1lba. Grayspec (Br.) 9 1lbs.
Loutrel 6 1bas. Forster 10 1bs.
Ohlason 7 1lbs. Comet (Br.) 10 1bs.

These figures are based on a wing loading of .5 1b./sq. ft.
A lighter wing loading permlts an lncreased maximum welght, while
a heavier wing loading calls for a lower maximum welght. These
figures are a pproximate, and are based on the maximum englne out-
put. Do not expect & sulky and half-hearted mector to fly a hesavy
model.

Wing

The actual welzht of the model should be about 75% of the sug-
gested maximum in order to allow for a resarve. With the welght
and wing loading known, the area of the wing csn be easily deter-
mined. The wing loading should range from 5 to 8 oz./sq. ft. for
endurance models, and may be es high as 12 oz./sq. ft. for fast am
high climb jobs. It should also be noted that large models will u-
sually have a higher wing loading becsuse of the needed structural
strength.

The general theory as presented at the beginning of the book it
applicable 1n all phases to the gas model. The choice of the air-
foll depends upon the wing loading. The Clark Y and N-11 are qulte
suitable for light loading (5-6 os./sq. ft.) whila a thicker and
higher cambered section 13 needed for s heavier loading. The RAF 32,
Eiffel 431, and similar sections will serve very well for B oz./sq.
ft. For still heavier loadings, the NACA 6415 and NACA 97 willl do.

An approximate 1ift and drag calculation can be obtained by us-
ing the regular 1ift and drag formilas. It is highly recommended
that you become used to working with these formulas. By constant
practise and observatlon you will be able to note whether an alr-
foll does 1ts theoretical work.

The wing construction should make use of deep spars, structural
sections, balsa covered lemding edges with a box spar combinatlon,
fgirly close spasced ribs of "¢" stock, and tips of a comblnation of
balsa and bamboo or metal tubing.
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Fuselage

The length of the fuselage depends upon the area of the wing and
the motor distance from the C. G. A falir rule to follow 1s to use
the following formla:

Fuselagse length in inches = Wing area igssquare inches

The motor posltlon is usually at about one half of the chord from
the leading edge. The calculated fuselage length may be decreased
i1f the motor 13 closer to the C. G. than this.

The fuselage should be as streamlined as possible. The repeated
high performance of well adjusted stresmlined models should convince
us that it peys to streamline. f the Nth degree cannot be achieved,
try to come a3 close to 1t as possible. Square sections should have
rounded corners or false turtlebacks. The width/depth ratio of & rec-
tangular sectlon should be about 1/2. Be sure to faire the motor and
to use cowlings that are hinged so that adjustments may be made eas-
11y without taking the whole front apart. The point to remember 1s
that a low drag model can fly with much less power thsn a blunt design
provided that the wing loading is the same. This will provide a gen-
arous power reserve In high winds and also allow a lower fuel consump-
tion on ideal days. Another point 1s that the power may fluctuate to
qulite a degres wilthout making much difference in the flight of the
atreamlined model, while the "flying brick" type of model usually will
need full throttle for satisfactory performance. The stresmline idea
should be applied to the whole model and every point should be consid-
ared.

Construction

The simpleast fuselage construction 1a the regular longeron and
erogs-brace framework. For small models, 3/16" 3q. hard balss will
be found adequate. For 5 to 7 ft. aspan designs, uge 1/4" sq. hard
balsa. TUse 3/8" sgq. for larger models. Diagonal braces help to
stiffen the structure, and although the covering may provide enough
stiffness 1t 1s advissble to use diagonals near the nose and tail.
Monocoque construction is comparatively simple providing that the
bulkheads are plottsd carefully. The bulkheads may be of 1/8" to
3/16" laminated balsa sheets or 3/32" to 1/8" soft plywood. A
round section 1s the simplest to plot. The elliptical section is
alsc easy, if an ellipse such as the one shown, 1s used. The mone-
coque covering should be of 1/8" soft balsa stock in strips, or in
sheets with slight cut-ins for bending. These mav be covered with
paper or silk. The most important point to keep in mind when build-
ing fuselages 1s to use plenty of cement and to apply several inter-
medlate coats.

Landing Gear

The simplest and most practicsl landing gear 13 one made of 3/32"
or 1/8" dlameter steel wire, srranged in a tripod. In many cases,
the wire may be fixod directly to the fuselage with cement and thresd.
This arrangement 1s a blt atiff and a much better practice 1s to plv-
ot the front struts and to tie the rear with rubber to allow for
shocks. The wire can be shaped by fastening it in a vise and hammer-
ing just above the vise until the desirad bend 1s obtalned. The wire
1s too hard te drill or tep until 1t has been anneamled. This can be
done by hesting 1t red hot and then plunging 1t into water. The join-
ing of the three wires st the apex of the tripod alwavs presents s
problem. The rubter thresd method used by Roger Hammer hss been proved
to be almost perfect. It permlts the landing gear to be folded for
packing and yet holds the wire together very satisfactorily. It is

even better than the wire bound and soldered Jolnt whleh sometimes
loosens
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Tail Surfaces and Dihedral

The tall surfaces should be strong enocugh to retalin their shape
after covering and doping. A warped surface cen give & great deml of
trouble, especially if the warp 1s small and the cause of the mls-
behaviour of the model ia attributed to some other pat. The area of
the stabilizer can be computed by the formule given in the Theory
chapter, in which the coefficlent used should be .70.

An Incorrect rudder and dihedrel ratio 1s the cause of most spiral
dives, The reason will be found in the Theory chapter. As mentioned
there, the dihedral angle depends a great deal upon the torgue. Since
the torque varles a great deal with different props and motors we can
only approximate the correct amounts from experience. A minimum di-
hedral of 5" 1s recommended for wings having spans of under four feet.
¥or larger wing spans, 1" to 1% unaer both tips for each foot of
span will suffice. The size of the rudder should be calculated as
accurately as possible, as shown in the Theory chapter. Don't forget
that in a gas model that "that little extra to make sure" 1s sometimes
very disestrous. I your present model spins very easily, check the
dihedral and rudder. Then either increase the dihedral or decrease
the rudder area. Remember that spins cause more damage than any other
accident except head-on collisions, and that incorrect side area dis-
tribution is the most common cause of the spin.

Propeller

Gas model props have a comparatively low blade angle caused by"
the large dismeter and low pltch. The usual pitch-diameter ratio 1s
about .6, which 1s alightly less than that used on full size ships.
By referring back to the Prop theory you will notice that at such
low angles the 1ift component of the airfoil reaction 1s almost in
1ine with the thrust line. Therefore the torque is almost all dus to
the drag of the section. Knowing that the torque 1s our greatest
drawback and that it 1s caused by the drag of the prop section, we
can lessen i1t by being very careful of how we make the bledes. To
obtaln the highest L/D we must carve the section to a definite air-
foll, and also smooth and polish the blades. The Clark Y 1s a good
airfoll section for props.

Prop blanks should be msde of a hard wood, such as birch, hick=-
ory, walnut, or bass, or any other wood that has a close grain and
does not split easily. For laminated props, 1/8" walnut and birch
sheets will do. Be sure to use good Casein glue end provide an even
and high pressure while the glue 1s setting. The carving can be sim-
plified a great deal if the blank is lald out before carving. The
blank layout must be such that every point has the same pitech. This
¢cen be done by drawing the outline first and then computing the thick-
ness along the dismeter. The actual carving can be done with a rasp
file, sanding disk, snd knife. Leave the hub portlon strong and
thick and taner the thickness gradually towards the tips. Hemember
that heavier props wili give a much smoother motor run end also make
starting easier due to cheir greater Inertia.

Conclusion

Other gas modsl points are covered in the contribution section,
and 1t 1s not necessary to repeat them here. Before concluding, 1t
might be mentlioned that we must not be too careless with gas models,
They are actually dangerous if we let them roam over the countryside.
Use self-timers for testing in restricted flelds. Alao design the moc=
dels so that when they do collide, the impact will be upon absorbing
structures, This can be done by placing the motor in a pusher position
or above the wing, and alsc by having the landing gear extend beyond
the prop rotations., KXeep these points in mind so that we may enjoy
the sport without restrictions.
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Co-Axial Propeller
by Jim Haffey

The torque problem in models 1s very important dus to the large
propeller and relatively powerful rubber motor. It 14 & source of sur

prise to me to see that more model bullders are not interested in thia
solution of the torques problem.

The main drawbacks of co-axial props are the weight, the difficulty
of making suitable genrs, and also the difficulty of winding the rubber
with & winder when a torque tube In hellocopter form is used. The meth-
od which I have used successfully for over a year 1s to use a torgus
tube, btut wlth medificstlons, to enable me to wind the motor with a
winder. Incidentally, flight results have been more than satisfactory.
The above method may be used on all types of models. The only change 1s
in the sizes of the componant parts.

The torque tube system 13 used by providing a bearing Iin the front
and rear snd & revolving anchorsge. There 13 very little bearlng fric-
tion, end the ‘prop pull is taken care of by the ball bearing washer.

Construction: The torque tube is made of 3/64" sheet balsa. For ex-
tra powerful models 1%t 1s adviasable to use two or three 1/32" sheets,
rolled one on top of each other. The front portion consists of plug "A"
which fits snugly in the spinner "3" which 1a csmented to the tube. The
two bearings "B" are made of sheet aluminum. The holes are made to al-
low the tube to rotate freely without vibration. The holes should be
finished with a blunt reamer to provide a round contact surface. Cout
the tube with 5 or 6 costs of cement where it contacts the besrings.

Do this every 30 or 40 flights to make up for wear. The rear plug is
not cemented to the tube becsuse of replacement of rubber, but ia made
to fit snugly. The spinner "T" must bte very smooth in operation. For
light jobs a light trout fishing troll will do, but for heavier motors
make as shown 1n the sketeh. If the model 15 of the fuselage type, the
whole assembly can be made removable by providing the anchor pin "M".

The rubber is wound by the front prop shaft, and may be stretched
by removing the plug "A1. Freewheeling need be applied to only the
front prop in the usual manner. Be sure to use plenty of Vaseline on
the torgue tube bearings as well as all other revolving points.
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Low Speed Airfoils

by Fred J. Rogerson
Reprint from "Canadian Aviation"

Realizing thatr we have been handlcapped by lack of data concern-
ing low speed airfolls, I decided to make a serles of free flight
tests. I built a welght rule model and a number of wings with 1den-
tical plan forms, areas, and welights, but with different alrfoil sec-
tions. Then with the aid of a stop watch, a 100 foot tape line, and
plenty of blue sky, I proceded tc make some tests.

Early in the experiment, I found that the Reynolds number 1s not
a reliable measure for comparing ailrfoll sections at low speed. The
rule sdopted by the Germans for comparing glider sectlons seems more
suitable for our purpose, especlally since the speed of soaring glid-
ers 1s reamsonably slow, and the prime requilsite of a model is to scar
well. Thls comparison rule is based on the medlian line (mean chord
line). The greater the arching of this line, the maximum thickness
remaining the seme, the slower will be the sinking velocity and great-
er the soaring ebillty. See Filg. 1. This I found to hold true with
the airfolls tested.

The above rule serves gliders very well, since they are continu=
ously gliding down, but for power model work we must consider other
factors, mainly, that of getting the greatest height with the limlited
power. Although eirfoils with s thickness relation of 1:5 have proved
successful, 1t would be next to impossible to design a propeller of
reasonable proportions that would fly such a wing to sufficlent al-
titude for the mean cember to get in its work. I found that the pow-
er required depends & great deal upon the angle (N) at which the lead-
ing edge meets the alr, and alsc the maximum thickness cof the alrfoll.
See Fig. 2. A "Phillips" entering edge can be used to reduce the
value of N and yet retain the good mean camber. See Fig. 3. 1In the
teats, pointed leading edges, and those of very small radius showed
up reasonably well for this purpose. They also provided better stab-
111ty at large angles of attack. I believe that the reason for this
latter characteristic 1s that the dividing line between the upper and
lower airflow 1s determined by the form of the leading edge. The
blunter edge will tend to change the C. P. gradually, while the point-
ea edge delmys the shifting, until at large angles of attack it shifts
suddenly, causinZ s stable moment.

The airspeed of a model airfoil is too low to build up high pres-
sure at the leading edge, as in commercial practise. The absence of
thls condition causes a very heavy boundary layer of turbulent air a-
bout the airfoil which reduces the 1lift/dreg value. However, the
pointed airfolls cut their way cleanly through the air, cesusing very
little resistance, although the 1ift value 13 alightly reduced with
this feature.
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: N in B in Max., Thick.
AFRECEL Degrees | Degrees | % of Chord
St.Cyr 52 Caudron 8.0 545 10.
Gottigen 436 2.0 4,0 11.08
Cc=72 9.0 445 11.78
Ge Light 9.5 5.25 11,7
U.S.A. 40 8,5 4,5 | 13.78
Driggs 11.0 G 13,72
N.A.C.A. 65409 13.0 65.75 9.0
Eiffel 385 8.0 e 13:5
Grant 11,5 6.0 13.4
Gottlgen Bl 16.0 7.0 Ted
R.A.F. 32 10.4 625 12,7
Martin 40 118 6.3 22,1
Clark ¥ 12.0 5.0 11.7

The 1ift of an alrfoil 1s in proportion to the muximum thickness
and the angle (B) made by the chord line and the mean camber line at
a polnt 50% from the trailing edge. See Fig. 2. The chord 1s defin-
ed as the line between the extreme leading edge and the tralling edge.
It should not be confused with the datum 1line, from whiech the airfoil
1s layed out. Undercamber carefully applled 1s an efficient method
of increasine 1ift

These are the nosat important airfoll characteristic requirements,
and can be applied to any sectlon we choose. Table I shows the angle
of the leading edge to the airflow (N), the angle bstween the chord and
mean camber lines (B), end the alrfoll. The choice will be left to the
reader as the requlirements depend upon the wing loading of the model.

The test wing construction consisted of a 3/32" x 1/4" leading edge,
a 1/16" x 1/8" top spar, a 1/16" x 1/4" trailing edge, and rib spacing
gf kar, The graln of the tissue was parsllel with the chord and the
wing was doped with water and two coats of clear dope. On a highly
cambered sectlion, the ssg in the covering was found to be as mueh as
1/8" at a point about 20% from the leading edge. After the first tests
these wings were covered with 1/64" sheet balsa from a point 30% from
the leadlng edge on the upper surface to a point 20% on the lower sur-
face. This gave an average increase in duration of 25 to 30%. Still
greater improvement should be obtsined from wlngs covered entirely withn
balsa

Spesking generally, an alrfoll should have:

l. A general pleasing streamlined appearance, without any very ab-
rupt changes in the curvature.

2. A lesding edge of small radius, or one that 1is pointed.

3. The maximum height of the mean camber line at a polnt 40 to 50%
from the leading edge.

4. No excess upper camber or under camber, as this may mean excess-
ive drag with no compensuting increase of 1lift.

5. No excessive camber below the chord line of the "M" type of alr-
folls, as this will decrease the 1ift.

6. A mean camber of .045 to .055 of the chord, as this seems to
glve the best. performance.

To predict or calculate the performance of any wing, the finished
wing must have no sag in the covering., I might sdd that in tests a .1
oz. greater wing loading per sg. ft. makes the difference between soar-
ing and a straight glide in. I have found that the "Grant Section", as
used on C. H. Grant's twin pusher and twin tractor, a very good all-a-
round section. The greatest draw-back 1s that 1t ebsorbs considerable
power from a single motored job.



Twin Pasher

vy Edward I. Manulkin

You old timers will remember that in the days before 1934, twin
pushers were winning almost every contest, bringing to their bulld-
ers every sort of prize, from kits to trips to Europe. Usually the
winning flight time was about three minutes. Very few of the pre-
1934 trectors compared well with twins in performance.

This state contimued until about two years ago, when the exper-
ienced bullders began to understand more thoroughly the importance
of s treamlining, of design, and of proper adjusting. Since the sin-
gle tractor was the easlest to streamline and to adjust, the twin -
pusher was grestly neglected, so that at present most of the records
are held by tractors. You will note that i1t was the application of
strermlining and adjusting that cesused the increase of tractor time.
of the two, probably adjusting is the more important.

Some ressons wny the tractor has superseded the standard twin
pusher nre:

1. The enclosing of the rubber motor, thereby eliminating that
gource of drag in glide and flight, as well as eliminating rubber
shifting.

2. The use of soering alrfolls.

%. The use of larger and slower props, permitted because of the
lecrease of drsg.

It can readily be seen that the standard "A" frame with exposed
rubber 1s st a dilsadvuntage sgainst the slick tractor. Such twins
fly by the use of sheer brute power, and it 1s this feature that 1s
their downfall, as in the case of all brutes. However, new stream-
1ined versions of the twin pusher began to appear early in 1934, but
not very much attention was poid to them in the grand rush to get on
the tractor's Pandwagon. Those who did bulld these new designs were
pleasantly surprised when they found that these streamlined models
would fly with less power end larger props, as well as have & flat-
ter glide.

I have bsen building outdoor twin pushers for about five years.
I obtained durations of up to 12 minutes with the orthodox designs,
after patient surface laycout and numerous adjustments. However,
when I designed and bullt my first streamlined twin, my durstion in-
crecsed tremendously. My first official flight in a contest resulted
in an out-of-sight flight. It was recovered a few days luter, ebout
3 miles from the starting point. During the second contest, i1t climb-
ed like an elevator until the power was exhausted and then soared out
of sight after about 17 minutes. This time 1t was recovered after I
waa informed of its whereabouts by mail. The distance of this flight
was gbout 15 miles from the starting point. This flight strengthened
my belief that tractors were not as superior as scme would have us
believe. The combination of a staggered "A" frame and enclosed mot-
orsg seems to point the way toward wresting the duration record from
tractors, espeolally when the new welght rules are put into effect.
A conservative estimate of the duration of that remarkable flight 1is
twa hours or more. The point to keep in mind though, 1s that every
flight wes of top-notch quality.

I have never had any real difficulties with twin pushers. How-
ever, I have found the following adjusting hints hundy, and they may
prove of value to other twin pusher flyers.

1. If the model flies well under power but stalls in the glide,
check the relative incidences. The cause is usually excessive incld-

ence. 1° negative for the wing and 3° positive for the elevator 1s
just about right.



@@uHuLnﬂ\/

TISIL CFX #LIAT T
BASCTTINY TZOON TSN FHFA0D

oSl VI DAM

STeaL

TS b, D0
vui\aﬁ\«...\ TNEOT
IENE/X L SN

TN 2TV (W), s — , s @S

W20t 3T SO TTCW SEF MM
¥

Vo B T I : : W wED.E F oTwes
NI TONOH HAT > ﬂ DL Oob- 77T ML @75 ONI7 I -~

AR G/ T3, OI5V/,
N Z 2l WL L5 xFixos \,
YK WML | =ows e

LD ESFTD % T _ pall

o= ||
LBETS NE WAL 08V ey W
Tl ¥ 704 h //
DL FNE AN
v‘km..\hl m..\wwi T w&q
Ny




82

2. If the modsl refuses to turn, the trouble may be caused by too
mich dihedral in the wing or elevator. A safe rule to follow 1is to
use 1 inch per foot of wing span for the wing, on each slde, and lﬁ
inches per foot of elevator span for the elevator, on each side.

3. Use freewheslings that work every time. You never can tell
which fllght will use them most.

4. Props should spin very freely and not grind at the bearing.
Ball bearing washers are excellent for eliminating such friction.

5. Make sure that props are in line and do not hit each other un-
der power or in the glids. Use double bearings to prevent this and
also to insure true running.

6. The "A" freme should be very rigid. When your twin does a
half-roll-loop into the ground, you can be sure that the torque hag
twisted the frame.

7. Use plenty of power end have a 1light, streamlined ship. This
combiration has broken many records.

If the above remarks are kept In mind at the next contest or
while making a new model, you may be reasonably sure of seesirg your
handiwork "a slight speck in the blue celling", giving those tractor

boys something to worry about. (Ed. note: and anyway it takes a man
to wind up a powerful twint) ==
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CONCERNING TOWLINE GLIDERS=--ccccmcmmm e ccmcme e By John Eggleston

l. Be absolutely sure that each wing 1s perfectly balanced. Slightest
off balance will produce a roll.

2. Al ways fillet the wing butts. The added strength more than offsets
the additional weight.

3. Do not fly a sallplane in a high wind. The chances of a good flight
are scarce

4. Use the liéhtest string possible. I usa No. 30 colored thresad.

5. Never pull the string just before launching the model. This makes
the model stall with chance of spinning or other instabilitles.

6. To help the eyesight, polish the fuselage, use colored tissue,stain
with a 1little red dope mixed with clear. 81lver high points.
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Papier~-Mache Model
by Fred Mayfield

Usually papler-mache work 1s made by soaking paper in water un-
t1l 1t becomes pulpy and then making a mixture from this ruln and a
small amount of Plaster of Paris. This mixture is plrstic enough to
be worked with the hands or moulded from patterns, Into any desired
shape. When the water evaporates, the result is s light and faeirly
strong form. For model work the procedure used is slightly differ-

;nt, in that the paper is not reduced to a pulp, but is used in shest
orm.

The first step in preparing the parts of a papler-mache model 1is
to carve a form or a pattern of the part to be constructed. This
form can be made of white pine or balsa. The flat wing mounting of
a fuselage can be carved to shape or bullt up with elay. Any other
protuberances (such as headrests, wing fillets, ete. }“can glso be
built up of clay. The plne form should then be spnded smooth and
varnished. 1If balsa is used, several coats of shellsac should be an=-
plied. The form should also be rigged up so that it can be rotated

on 1ts leteral center line as shown. The papler-mache constructio
procedure is as follows: v

Cut a sheet of bamboo paper into strips approximately 2" x 8".
Cut up only one sheet at a time untll you know just about how many
you will need. Grease the form well with Vaseline, cold cream, or
some other greasy substance. Be sure to apply 1t liberally so that
the paper will not stick to the form. WNext, mix & bowl of wallpaper
paste. (Common library paste may be used if 1t 1s mixed with water
until creamy. However, 1t i1s qulte expensive.) Now drag one of the
paper strips through the paste. Wipe off the excess. Apply this
coated paper strip to the form in a spiral directlon by rotating the
form. Hepeat thils process with other strips untll the form 1s com-
pletely covered with one coat of paper. Be sure to have a slight
overlap at the jJunction of the strips.

Another layer of paper 1s to be applied in the same manner, ex-
cept that the spliral should run in the opposite direction. We need
still another layer to obtain a safe margin of strength. This third
coating 18 applied in the same direction ams the first. For normal
work, three coats will suffice. Use more layers if greater strength
1s desired. Let the completed job dry for about 24 hours to asllow
the paste to set and dry.

To remove the fuselage from the form, cut the fuselage on the
bottom either in front or in the back and slide it off the form. If
it sticks, or if the shape does not allow the removal to be made in
this fashlon, cut it full length. If it sticks too hard to the form
it may be necessary to cut 1t along the top ms well. I found that
two bulkheads situated directly beneath the wing mounts are the only
necessary internal supports. These should be made first of card-
board and fitted in end then cut out of laminated 1/16" sheet. After
the bulkheads heve been glued in place, the seam should be glued and
sealed with a 1/2" strip of bamboo paper.
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Little Things Count

by Clement Turansky

At present I have ohe Baby Cyclone and two Brown Engines. I have
found that by using the Pyroil that comes in the yellow can marked
"p", in my fuel mixture, I can get more power and speed from the en-
gine. I broke in my new Brown with Pyroll for six hours. The motor
boys at the Buffalo meet sald that my motor was the most powerful one
there. It pulled the ship up to about 1,000 feet in one and one half
mimites.

Pyroil 1s ligquid graphite. When 1t 1s mixed with the fuel in the
proportion recommended on the label, it forms a surface skln on the
cylinder and plston walls and thus increases the compression ratio.
Pyroil should also be used after the motor is broken in, in order to
keep the compression up and prevent freezing. However, remember to
use the fuel mixture as specified by the manufacturers. Pyrocill jusat
keeps the compression up by filling in scored spots and possible
tolerances between the piston and eylinder walls. After I broke in
my Cyclone with Pyroil I timed the engine for 112 minutes on % oz. of
gas, and I was running the engine wide open at that. However, Pyroil
is not a cure-all. Use only the recammended proportions.

If your Cyclone 1s hard to start, or if 1t bucks, check the con-
tact points. They should be about .010" apart in the open position.
If they are not, get an object of this thickness, and bend the turn-
down portion of the contactor until an .010" gap 1s obtained. By
doming or rounding the contmct polnts, the 1ife of the betterles will
be prolonged, and the contacts will be much cléaner and firmer. But
be sure that when they are so filed that you keep them bright, as the
sparks may bulld up a hard insulating surface. I am also using a
spring between the needle valve washers and the engine, to prevent
the valve from turning and changing the mixture. Also, be sure that
you do not have a mixture that 1s too lean, because as the model
gaina altitude the engine 1is liable to conk.

On my gas model I used a slight right rudder, and the ship would
btank sharply or would dive In with the torque, under power. Then I
applied the regular rubber model correction by shifting the wing so
thot the left side was about 2" ahead of the right side (see Fig.3.)
and the difficulty dissppeared. (This correction far excessive bank-
ing will be found especially apt for rubber models using too much
right rudder.)

¢
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Rubber Hints

I went through the whole summer without breaking one rubber mot-
or. (Ed.: New record for active flyers-- I wonder who will get one
whole year?). I have found that rubber that is not aged nroperly will
break very suddenly, especially if a poor lubricant 1s used. I use
the following ageing procedure : I keep the rubber in a cardboard
container in a dark, cool corner for about 3 weeks, and then I take
it out and put it in airtight jars, and leave it for asbout 3 weeks.
The rubber 1s now ready for use. 1 prepare and lube all my motors
the night before the contest so that the lubricont can penetrate in
to the rubber nores. The lubricant should be as slippery as poss-

ible. By using these precautions, T can
’ get 1100 to 118
18 strands of 1/8th, 24" lorg. o furns on
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My winding procedure 1s as follows: I stretch the motor to sbout
tnree times its length, and then wind about 75 turns with s 4-1. At
this point there 1s a slight "give" in the rubber snd I stretech 1t a-
bout 12" more and keep on winding. I start to come in at about 195
to 200 crank winds so that when I sm close to the model I have about
280. I then pack in another 5 or 10 for the first burst of power.
It is edvissble to get accustomed to this method before using 1t for
a contest so that you csn get the feel of the rubber tension when 1t
js jJust sbout to break.

Some Notes Concerning Gliders

The wings and tall seem to have the unpleasant habit of parting
company with the fuselage whenever the glider plows into the ground.
To minimize this tendency I use four costs of cement with long enough
intervels between them to allow the cement to set real hard. When
‘this 1s all done I prepare "plastic balsa" by mixing fine balsa dust
with thick dope in about half and half proportion. I spread thls mix-
ture over the top of the wing joint, as well as on the bottom portion.
I let 1t set for about 20 minutes, and then I work the filllet into
amooth flowing lines with lubed fingers. This will bresk the surface
crust se I let it ary for about 20 minutes more, end then sgain form
the fillet, this time with more pressure. After letting it dry over-
night, I finlsh the fillet with sandpaper using ccarse at the begin-
ning and ten-nought to finish. The glider is then finished all over
with the regular four coats of finishing dope, armd a final coat of
good grade floor wax. I have bullt five gliders in this manner and
have already lost foor of them. The last one 1s sti1ll ‘in active ser-
vice after six months of hard usage. For indoor gliders I found that
1ight quarter-grained balsa for wings and tails end hard 1/8" balsa
for fuselages are best. I learned later that Wally Simmers uses
nothing but these grades for his indoor glider work.
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—— Thermals

by Dick Everett

Thermals utilized by models are mostly of the convection type.
Such currents sare developed by the differences of alr temperature.
As you all know, heated slr expands and increamses in volume and so
tends to rise above the colder air. Such phenomena occur whenever
there are grounfl spots thnt have different rates of heat absorption.
For example, bodies of water require s large amount of hent to raise
their temperature, while concrete requires s relatively short expos-
ure to the sun before becoming hested and acting as s mirror to the
aun's heat.

The following types of terrain have a quick heat-saturation pe-
riod, after which the alr in immedlate contact with the pground is
warmed: concrete, asphalt, sand, hard ground, plowed flelds with a
hard-crusted surface, ripened grain filelds, and the like. Bodies
,of water, green fields, trees, rnd objects which keep on absorbing
the heat, do not heat the surrounding air.

From the above explanation we can see that for best resultas we
should fly the model in such thermal-producing areas. On the air-
port, the best spot 1s in the center of the runway or the large cir-
cle of concrete or asphalt. The tops of administration bulldings
amd the concrete aprons in front of the hangars also give up hot
risers. However, these rilsers have a limited altltude and 1t 1is
best to walt for cumulus clouds if there are any in the sky. These
cumulus clouds are the peaks of upward convectlon currents formed
somewhere and carried over the countryside by the wind. Therefore
our objective 1s to have the model raised high enough by the local
thermals to have it contact the ecloud thermals. The rest 1s up to
your eyesight and possible horizontal velocity.

If the clouds are high, relesse the model just when the clouds’
are apnroaching the fleld, to enable the model to rise to 1ta high-
est point just when the cloud is passing over it. For low clouds,
release the model when they are sbout across the fleld. In this man-
ner the model will not be drawn up into the clouds too fast, as 1t
will more or less be on the outakirts of the thermal. Thermals can
be found as late as 6 o'clock in the afternoon, and on many occaslons
we have clocked over 12 mimites on risers over FPittsburgh Alrport at
this, time.

On windy days there are few ground thermals as the wind cools the
ground and at the same time sweens them away in case they are forming.
On such days we should also be crreful where we lsunch the model. The
behaviour of the wind i1s such that it provides an upcurrent in front
of an obstacle and a down current behind it. (This current is util-
ized by soarers to glide in front of a hill.) Therefore we should
launch the model away from such obstacles unless the model 13 a pow-
erful climber, in which case the upcurrent would be rather helpful.
This upward deflection of wind can be used advantageously for tow-
line or hand lsunched gliders.

Generul Hints

Place clay on the bottom of your glider wings at the C. G. to
get the gliders up higher, outdoors. This increases the speed which
In turn flattens the glide ccnsiderably. For best result have the
glider highly polished. Dope propellers silver for visibility. The
shining propeller reflects the light. Also cover the fuselage silver
or yellow. Cover the wing red anmd the stabilizer yellow, and dope
three times to obtain a colored transparency.
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From EXperienee

by Henry Stiglmelier
President of the.Centinela M. A. C.

Alrfolls

I have tried all types of airfoils amd I find that the undercam-
bered type, especially the Eiffel 431, is best for duration models.
I used that airfoll on a 150 sq. -in. cabin job which did not fly
leas than 20 minutes for three Sundays in a row. It did 46, 32, and
20 mimmtes eand eventually flew out of sight. I find that the Clark
Y 1a not so good for weight rule models.

Power and Prgpéllors

In general I use two less strands of 1/8" flat rubber than the
diemeter of the propeller in inches. Large dlasmeter, low pitch props
seem to tork',bont for me. A pitch-diameter ratio of 1%:1 1s good.
(Example: 16" dismeter, 20" pitch.) My props range in dlameter from
42 to 45% of the wing span. I find that a 14" x 2" block 1s very
good for 16", 17", and 18" props. I cup the back side of & two inch
blade from 1/16" to 3/32". The prop lavout that I use is as shown:.

_I_ FrDx
/J—:K_’_’_Jw p g
T P Prrew

DeDid. oF OPRIS SETidY
DEIERNINE n T BLOK DVXENSAY FEON @ w(0) = P A
- s . . - o b.&) - -"‘g' > WTOIN

Pusher w. Tractor

I have made many pushers and almost as many tractors. I find
that tractors are easler to amdjust, and I am sure that they climb
as well as pushers. I dilslike pushers far three reasons:-- first,
1t 1s difficult to make them circle satisfactorily throughout the
entire flight; second, 1t 1s hard to determine the correct amount of
elevator dihedral to prevent the model from swinging; third, since
the leading airfoil in either a pusher or a tractor should be of
higher camber than the following airfoll, the main wing of a pusher
cannot have as high a camber ac 1s desirable without overcambering
the elevator section. In a&ll, I believe the tractor to be just as
stable as the pusher, and thst it rides the thermals better.

Rudder and Stabilizer

For the average cabin or stick model, T found that rudders hav-
ing an area of about 14% of the wing area are very satlsfactory. A
emall rudder will sllow the model to spin when side thrust 1s used.
The area of a 14fting tail should be sbout 40% of the wing area, when
the model balances at the trailing edge of the wing.

Aspect Ratio

Tue aspect ratlo of 1lifting talls may be as high as 7 with goeod
results. High aspect ratio rudders are not good. I have tried sev-
eral high aspect ratlio wings and I believe that 12-1 is mbout as high
as one should use. It seems to me that the model wlll not soar or
fly very well when using wings of more than 12-1 aspect ratio. For
all-around per formance, I prefer an aspect ratio of 10-1 or 1l-1.
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Tapered Wings snd Sweepback

I have bullt many tapered wings and have not as yet been able to
see any smerodynamical advantage over stralght wings of medium and
high aspect ratlio. The aweepback deaign seems to make the models
bank and circle exsessively.

Incidence

I once had the ldea that i1f I Increased the angle of incldence
of the wing and tall, keeping the difference 1n angle the same, I
would need less down thrust. However, after nmch axparimanting,6 I
found the opposite to be true. It 1s best to use about 2° to 3
incidence on the main wing.

Nose Plug wad Freewhesling

The use of dress-snapa for fastening noseplugs cannot be over-
emphaslzed. Besldes having the nose readlly removaeble, the props
will not break, nor will the shafts bend (as they tend to do if pins
are used), because the nose merely snaps off. Be sure to use a 1l1lt-
tle judgment in using the right strength smap.

The freewheeler shown has been ln use for a long time, and fall-
ures have been rare. The most important factor is to mseke 1t work
freely before the model has been flown. I wind all my models from
the front, hooking the winder on to the freewheeler.

Visibility

I believe that I have done sbout as much chasing of models that
wore almost in the clouds as anyone, and I find that the use of col-
ored tissue 1s very satisfactory. Red, yellow, and white combined
can be seen in any weather. The thing that makes models covared.
with colored tissue so visible is that the sun shines right through
the pasper. Colored tissues are strong enough 1f the grain runs span-
wise. The specific color combination thet I use 13 & red wing and
rudder, a yellow stabilizer, and s white fuselage. Use two coats
of three to one dope. More dope makes the paper brittle and warps
the surfaces.

Balance

One thing that 1s missing in the majority of plens, 1s the exact
poaition of the wing amd the C. G. I contend that 1f any two simi-
lar models balance at the same point, they will have the same diff-
srence in angle between the wing and tail surfaces when each model 1s
properly adjusted. Therefore, please give the balancing point when-
ever you have occaslon to draw plana. Then, regardless of whether or
not the surfeces are warped, when the ship is finally adjusted, 1t
must have the same effective differences in angle between the surfaces.

Flying Scale Models

Since I btuild flying scale models primarily for duration, I at-
tempt only those that have flying possibilities, and I also modify
the model to suit this purpose. Scale models with cowlings (radial
engines) and round or oval fuselages make good flyers (45 s. to 1 m.
10 8. average without thermals). The best size far biEIanea sSeems
to be from 20" to 24" wing spen, end for monoplanes, 24" to 30" wing
span. The cconstruction is strong to be on the sefs side, so that I
can fly the model in any afternoon breeze. Quite often I come up to
the welght rule requirements.
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The main deviations from scale are the sizes of the stabilizer,
the rudder, and the prop. The stabilizer area is about 30% of the
wing area and the rudder 1s about 10% to 12% of the wing area. The
dihedral is also slightly increased; sbout #" for every foot of apan.
The wings are fixed normally and the model 1s balanced st 50% of the
chord. If welght 1s needed for belancing, most of it should be in
the form of heavy wheels and a little extra in the nose. The wing
sections used were mainly the M-6 and Clark Y, but I recently tried
the Eiffel 431 on a Fairchild "24" with good results.

The propellers are slightly larger than 1/3 of the wing span,
and are made to freewheel. I wind all of my models from the front
by use of the loop on the freewheeler. 1In case of rubber breakage;
mich less damage 1s done 1f the rubber goes through the front part
of the fuselage. I use enough rubber to fly the model well. If a
scale model needs so mich rubber in order to fly, that an excesslve
amount of welght 1s required to balance the model, it 1s wise to re-
duce the pitch of the propeller.

My best scale monoplane 1s a Failrchild "24" with an in-line en-
gine. The fuselage was lengthened slightly in all directions. The
rubber ircrease required enough balancing weight to bring the model
up to weight rule. The span was 30" and the prop 11". I used 12
strands of 1/8" flet brown rubber. The wing had 12" of dihedral,
and the welght of the wheels was 1/4 oz. each. The stabilizer was
304 end the rudder 104 of the wing area. A Clark Y was used with
many full and false ribs. The model had =z fast and steep climb and
picked up thermals best when gliding in fast right circles. 1 be-
lieve that a faat circle 1s one way of getting the model up high.
My best times with this model are: 17 m., 10 m. out of sight in a
haze, and- 14 minutes. My best time with a 27" Udet Flamingo biplane
using an airfoil similar to the M-6 13 17 minutes out of sight.

.Gas Models

My second snd best gas model has the following specificatloms:

WING STABILIZER RUDDER
Area 520 sq, 1in, Area 160 (30%) Area 53 (10%)
gﬂoand 60 in,. Span 25 in.

r 9 in. Chord 7 in. FUSELAGE
Dihedral 5 in. Airfoll Clark Lengthm 43 in
Alrfoil Gott. 398 Tall M 28 in

(4%under camber! ENGINE D.C. 174% Fuselage
Erown Jr. behind the C.G.
Weight 3% 1bs. Neg. 2° - Right %0 Climb 650 ft/min
e

GOAD NING COMSTRUCTION
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Performance: Almost perfect staeblillity In the glide, and under power
the Tongltudinsl stability is excellent. If the englne stops with
the nose up, the galleoping oscillations (Very appropriate--Ed.) are
reduced to nothing very quickly. Climbed to 5,000 feet 1n 9 minutes
(checked from s following plane), with the spsrk adjuster in the cen-
ter. Glides from three to five times the motor run. Can fly well
in 18 m. p. h. wind as well ns take off in a cross wind. The only
woekness 1s that 1t won't clircle iIn eircles of less than approximate-
ly 75 feet, without slowly spiral diving. But in spite of this, 1t
has spiraled only once, when the rudder was warped, and that was the
first broken prop in 136 flights. To date I have had 150 flights
with only three broken props. The mest flights that I've had 1n any
one day 1s 27.

General Gas Model Hlnts

Alrfolls: I have found the Gott. 398 with undercamber to be very
good. 8 Eiffel 431 gives a good glide.

Dihedral: 1In general, one inch on each side for every foot of 3pan
Is suff icient.

Stabilizer and Rudder: A lift-section stabilizer is excellent in
my opinion. It 1s very effectlve and strong. An adjustable rudder
is good, but the tabs must not be too blg, or they willl bte super-
sensitive. Use amall acrews for setting the tabs. A moment-arm
length of from 40 to 50% of the wing span 1s good.

Covarig&: Bamboo paper la strong enough and takes paint wall.

Time Switch: Almost all models in Southern Californis are eqguipped
wIth them. For hoolup, see the diagram. The flashlight cells are
connected when the switch 1s set, which should te done before the
boosters are disconmected. Allow about 7 seconds for launching time.

Tail Wheel or Skid: I prefer a small doughnut wheel. The tall sup-
porta should be socldered to a sheet of metal before wrapping and ce-
menting to the fuselage.

Exhaust for Brown: A plece of 2" aluminum tubing makes an excellent
exhauat. Just bend a radius in the middle of the tube, flaztten, and
file to fit the cylinder. Cut two small aslots for the first fin.
The exhaust filts over the bottom fin.

Motor Mounts: I recommend wood for mounts. Dural or 2450 will stand
up for a short while, if not in too many smsshes which reguire some
stralghtening.
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How to Operate a Brown Motor

I elways leave the spark lever in the vertical position. Why ad-
vance it unless you have a 10 ft. job? I adjust the needle wvalve and
forget abgut i1t. All I use for adjustment is the choke mut. When
it 1s wide open the engine 1is running full speed for that particular
spark setting, and closing the air intake slows the engine down until
1t just chugs over. It runs at any speed between maximum and minimum
depending upon the choke setting. With this arrangement I can get 23
ninmutes on the ground with a full tank of fuel and the enoke nut open.

Testing and Adjusting

Be sure you have your plane completely finished, especially in
regard to paint or dope. Surfaces are apt to warp after painting,
gutting your ship out of adjustment. The C. G. should be somewhere

etween 30% and 50% of the mean chord of the wing. If the tall sur-
faces are non-lifting or less than 25% of the wing area, the C. G.
should be at 30%. After a final check on fastenings and line-up you
are all set for testing.

The first step 13 to shove the model on the ground to determine
if you have made any bad mistakes in adjustments. The shove should
be hard encugh to just about 1ift the model. The model should be
stable in-that It does not stall or bank sharply. If 1t does, make
the necessary correctlons before attempting the next step. The next
atep 1s to glide the model. If you cannot glide it, get someone who
can. HRun with the ship and then throw 1t straight at a point on the
ground about 50 feet in front of you. It mist not swoop or stall but
should glide slightly under-elevaoted. The corrective adjustments are
made by changing the wing or stabllizer settings or by changlng the
balance slightly. Do not give the wing lesas than 1° nor more than 3°
incldence. Sharp banking should be corrected before sttempting power
flight .

Start the engine and get 1t running perfectly before attempting
any flights. Set the timer for a 20 second motor run. With the en-
gine rumning slowly ond the meodel adjusted for what you think will
glve a straight flight, shove the ship moderately into the breeze.
In all probabllity, 1t won't fly stralght. Immedlstely adjust the
ship for a circle and an even glide. Make all test flights short
and run the engine slow. If the plane stalls under power it is be-
cause of the thrust line setting. By all means, don't allow you
ship to fly under power to the right. Adjust the rudder for a left
turn and set the thrust line right or left until the ship flies to
the left. I have tested amd flown five gas models ranging in size
from 4 ft. 8 1n. to 8 ft., all with 1/5th H. P. motors, by thils meth-
od. All tests were successful.

Editor's Note: Henry has been bulldirg models since 1928. He

has made over 192 models, of all types, to date. He has been a cun-
sistent contest winner. His best durations sre as follows:
Less than Wt. Rules Wt. Rules
Cabin Model 36 min. .KE min.
Stick Model 27 " 19 "
H. L. Glider 5 "

Flying Scale 1T * 1B\ "
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Peirol Model Wiats

by Captain €. E. Bowden
General

The testing perlod 1s the most dangerous period of the life of
the petrol model., It is therefore worthwhile thinking out a system
that ensures the maximum amount of success that can be achleved.

The method I have adopted for several years now has proved 1t-
golf very satlsfactory and has been slso used by a number of my
friends, with very little damage to their models.

Before describing the actual mé8tnod 1tself, I would like to de-
scribe certaln features that I Incorporete into all my gas models,
whether they are high wing, low wing, or biplane. These features T
conalder a help toward testing and subsequent flying wilthout damage.

Firstly, all of my models have a detachable noseplece upon which
the engine 1s mounted. This noseplece 13 held into the nose of the
fuselage by rubber bands toc wire hooks, in the seme way that the
noseplece of many rubber models is attached. The engine on striking
any object can therefore be knocked ocut and the rubber bands give to
the blow instead of the crankshaft. Again, this method allows slight
alteration of the thrust line and offset of the thrust to counteract
engine torgque, by the simple method of inserting allps of packing
wood between the detachable mounting and the fuselage. Fig. 1. is a
sketch of the method.

All of my models have their cantilever wings and tailplanes at-
tached by rubber bands to wire hooks that protrude from the fuselage.
Thus the rubber bands herdly show, end yet allow the wings, etc. to
be knocked off in the event of a crackup.

Thirdly, I always fit a type cof undercarriage thst assures a
backward movement twist followed by an upward movement. This takes
up the blow of gliding into the ground, for a gas model is maturally
not "flattened off" and stalled to a three point landing by s pilot.
It glides into the ground. The undercarriage must therefore be well
forward and glve backwards first.

Qe THOVGH ORIS/INAL WAS CAST,
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Filg. 2. shows the type of undercarriasge I fit. I have never
known one of these to become damaged snd seldom do they allow an

demage to a fuselage, owing to their large range of travel 1n tr%
right direction. s '



l—-— ——— 22— r—r—
G ;}“__ WING EXED rass - | , P
Wora 1 - /"_ r—/z _’T"_j -[ /s/,r?/ _ "
coacer 1 | TR g b y _an
T - |+ 4 % ~
SO | | | 1|\ o B $ =
B s =111 4 5788 & £HODER S1-3 [, £ RIBS fay 3 L
Fy —7 - -I - % —3
. LANOING e nd 138 21VE Ll 4
LR M TTRINGERS e o g $ =¥
/ ) /é;f. B v/ Yl ¢ ¥ g“a El o _;3‘ __
y/ A - ! = &R : M "
4 . s WWGE E/EREL~420 b5 §uh8 1§ &
FUSELAGE SECTFON DCTEINE A o e oo ; ‘.‘.}‘ =& o —% -
2 IRST CO a4y HE I @
e S o s R R e N
Io PINE STEN G R 2|
covEr Aff.wfo‘m&f-'r #ND S CEENVCERCE CEVTER JANT KITH /5'/ ‘WE” X §§§§ = E N * "
2 3 )
8 4, | = o
al s s
|?T Q % ]
Ul s § - -
| 0 5
| | : il o
BIED FPICED _gf’ -§‘ . . ™
BIBBER AonD coLoe i e
BN R Blacn & ez i I B
2 PEoR ~& BT e - |-§ =
Pt b -
s L = 2
_ NEGHT F2 ks, P Lo 83
BirrEey dox FUSELRGE 45- 58
LENENT )
E — SEMBLY L UE BN TS $ .
] —_— PLaNs ¥[75 g
“l' —
!
4
4 64 77 GAS MODEL
BEST Jinif ~ 2Fw o 3 -
SiE eV oA OF AL ’ /g wikE TOREPFDO I
BN NAEELS Lanonve grae | FRIRES NITH
WJ—;.E)‘Y}?‘;? / .{ FIKED T8 4N % BALIAR - S/LA DES/GHED BY
e STRINGER Hi7# CorsesD
f e “ ;:fgrff,m; DekgL NP 2T LESLIE Y "’M/Mf
; e P F P .
WITH WIRE CLIAS VTS AND BELTT ATLANTA




1e

Fourthly, I consider it essentisl to fit a model with a device
that will definitely control the duration of flight to within sec-
onds. This i1s both a safety device amd a great help In test work
as the reader will shortly see.

The best control device . muow of 13 made from tne "works" of a
half-dollar amall clock. The mechanlism operates an i1gnition switch
and cuts the current from one of the battery leads after any prede-
termined time.

The mechanism 1s extracted from the case of a cheap clock, and
the case, the hands, and the dlal are scrapped. The escapement move-
ment i1s next removed and discarded —ith the exceptlon of the escape-
ment wheel which 18 converted into a governor. Little metal strips
are attached at one end to the escapement wheel opposite each other
and the other ends of the strips are left free but have blobs of sol-
der attached. A small tin cylinder is then made for the escapement
wheel to revolve inside with i1ts weights on the ends of their strips
of sheet metal, but not touching the tin cylinder which ia soldered
into position in the works of the clock. The above is a governor
which et a certain speed whirls the strips with their weights out in-
to a light frictional contact with the walls of the cylinder.

A small starting and stopping device 1s next fitted to a three
Ply top to the clock. See Flg. 3., which 1s a side elevation of the
clock timer.
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The top portion of the clock's winding key 1s now replaced with
& pointer made from a nail. A paper dial 13 next fltted to the three
ply top. See Fig. 4. which shows the top of the device.

Electrical contacts are also fixed as shown, and the dial 1s cal-
ibrated with a stop watch in seconds.
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70 operate the time switch, the top and start lever 1s ralsed and
the pointer wound up to the reguired number of seconds as shown on
the dial. The switch 1s connected and the engine is started up. Just
before releasing the model, the clock starting lever is pressed and
the time switch will stop the engine after the correct time as set on
the dial.

With this device it i1s possible to test out a model with com-
plete safety, starting with a short hop of, let us sgy, flve seconds,
and gradually increasing the duratlion until perfect trim is obtained.

It is also possible to fly a model in a small field. Mr. Allman,
a former winner of the Wakefield Cup, designed thls device. This
clock deviece can be made detachable and fitted into various models.

Testing a Gas Model

I invariably carry out the following procedure when trylag out my
new models, and as a result of this procedure and the methoda of de-
aign already described, I very seldom indeed do any damage during
this critical period.

Having obtalned the correct wing position in relatlion to the Cen-
tre of Gravity of the model, 1. e. the C. G. at about 1/3 from the
leading edge of the wing, and having also allowed for the correct an-
gles of incidence of the wing and tailplane in the design, the model
should be glided carefully by hand into & slight wind, and any small
ad justments made so that the model makes good flat glides. The mod-
el mist be a good glider 1f good landings after power flight 1s com-
plseted, are to be obtained.

Now a five second hop can be tried under power, controlled by the
clock mechanism. But before thls is 1;1-:1036“= the detachable noseplece
must be tilted downward (i. e. "downthrust") by packing wood slips
between the detachable engine mount and the fuselage nose. The nose-
plece must also have a slight offset to counteract the engine torqgue.
Release the model, and if it will not rise during its five second
run, reduce the downthrust a little at a time until the model just
starts to get off the ground. Now try & longer flight and if all 1is
well and a good landing 1s obtained, a= 1t should be after a good
glide, the wood packings between the detachable noseplece and fusel-
age can be permanently glued into position and covered over with silk
and doped to keep into position.

If you have never tried the above method, just give it a trial
and give up crackups!

As the reader will probably know, 1f the wirg 1s placed very high
in relation to the engine thrust line (as in a parasol or high wing
model), then there wlll be a tendency for the engine %o pull the nose
up around the very high centre of pressure of the wing and so cause a
stall. Many people first test their models under power and in order
to stop stalling under these circumstances they move the wing back a
little. When the power ceases the model becomes nose heavy and dives
to a crackup.

The correct method 1s to give the right amount of downthrust to
counteract the stalling tendency and to leave the wing in 1ts correct
gliding position over the C. G. Good landings and glides will then
be obtained. The detachable nosepiece allows this to be obtained
very easily.
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Building a Gas Job
by Rod Doyle

The boys out here on the Weat Coast build smaller models than the
Eastern fellows. The smaller ships have proved to be not as good for
N. A. A. contest flying when in competition with the regular eight
footers and, larger modela. However, the smasller jobs glve more soul-
gatisfying flights. A snappy take-off and a steep climb are something
that is fun fo watch. Smaller models also require less material, and
can be carried to and from the airport in an ordinary sedan (not a box
car) .

The factor that had quite a bilt to do with the designing of the
relatively small slze West Const gas job 13 the type of contest held
out here. The contests are for performance, and not endurance alonse.
The performasnce rating takes into consideration the take-off, climb,
glide, precision landing, and the construction and finish of the med-
el. For exa$913, our last State Falr gas event was judged accord-
ing to the following rules: The engine run was limited to 30 seconds;
the construction rating was fixed at & total of 125 points for neat-
ness, originality, and color and finilsh; the flying rating was set as
follows-- 75 points were given for take-off, climb and glide. The
total rating thns obtalned was added to the flying time In secondsa in
order to obtain the final point stending. These rules produced an
sxceedingly interesting event.

Following are a few general polnts concerning gas models, that I
have found quite satlsfactory: Keep the motor mount as short as poss-
‘1ble to elliminate vibration. Maple engine bearers are very good. A
simple steel wire landing gesr is the best. I prefer using under-cam-
bered alrfolls of the Gottingen type, as they have high 1ift at the
gliding engle and slso have s high,stalling point. Fastening the wing
to the fuselaga with rubber bands is good 1n preventing breakage in
crackups.

My procedure when covering with silk is as follows: T get No. 2%
Japan 8ilk from coffin mamfacturers. It costs about 25 cents a
yard. (Ordinary silk costs about 60 cents a yard.) This silk 1is
strong enough to work with and it also takes a good finish. I apply
it with aircraft dope llke tissue, attaching 1t to the center section,
then the tlps, and then to the sides. Wrinkles casn be removed by
applying dope over the attaching points, one section at a time, and
when the previous dope has loesened, by pulling the silk loose and
drawing out the wrinkles. The sllk is flexible enough to cover com-
pound curves well. The best colors to use in my opinion are either
aluminum or silver for light welght, and lacquer trimmings far decor-
atlon.

Engine and Hook-up Suggestions

Have all the connections well soldered to eliminate loss through
fittings, such es bolts and twisted wires. Use a plug for the outside
batteries for easy starting, Try to get a two-way phone jack which
cuts out the inslde betteries when the plug is in, and switches aon
the inside batteries when the plug is removed. Keep the condenser as
close to the contact points as possible. Use exactly the fuel mix-
ture specified by the engine mamufacturers. Keep the fuel clean and
free from grit; strain It If In doubt. Don't take the engine apart
unless it 1is sbsolutely necessery, and then use care. Do not use a
prop that is too 1light, or one with a pltch that is too high, as the
engine will not rev. full and will not cool properly. We have found
that birch ia a very good wood for props. It i1s a blt harder to carve
but it 1s worth the extra trouble. Keep the engine adjustments a 1its
tle rich (very little) as the mixture leans oul in the air. and the
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engine is liable co quit 1if it 1s started lean. A nlce set of batter-
les can be made from PenLite cells. Eight of them hooked up in par-
allel series will provide a good hot spark snd will have quite a long
1life, providing that you get fresh cells. The welght of the setup 1is
about 4% ounces.

Concerning Flying

I cannot say very much about flying, but from my own experlence
I have found that by flying with the torque, the model 1a a bit more
controllable. That 1s, if the ship gets into a tlght circle 1t does
not have such a spinning tendency. A ship can be rigged for a very
ateep climb providing i1t can be flown in small circles.

In conclusion

The longer I build and fly models, the more I hate to see a lucky
flight win. I think that the gas model rules sheould be modified for
the Nationals, becsuse the luck element 1s quite large under the
present rules. An average of three flights might help, but here a-
galn the retrieving troubles set In. The logical and simplest sol-
ution seems to be to limit the fuel allowance to a lower percentage
than heretofore. What do you think?
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CONTRIBUTIONS

by the
Chicago Aeromits

Hisvorical Note; The club was formed in November of 1935. From the
originel seven members, the group now has 26 active members at pres-
ent, with many boys on the waiting list. Within a year they have be-
come very formidable in the local contests by placing high in the prize
winning end, especlally indoors. The 1936 Nationals found them a bit
rusty outdoors, but a good hard, active summer makes them feel capable
of out-Tulsa-ing the Tulsanisns. The club is sponsoring many projects
of a sensible nature. Some of them are disclosed here whilse others
are kept for that contest surprise. The Aeronuts definitely have proved

agaln that in unity there 1s strength, and that cooperation helps both
you and me.

DOUBLE ELLIPSE
by Carl Goldberg

The "double ellipse" wing shape was apparently developed simulta-
neously by Carl Goldberg, Jack Jenkins, and Lawrence Smithline, early
in 1835. Various arguments can be presented to show that it 1s the
most efflclent shape yet developed. It should be employed on the wing
and tall surfaces of all model airplanes which seek the highest poassi-
ble efficiency. A distinct trend towards this design can be noted in

the Britlish Supermarine-Spitfire and the Heinkel transport HE-70, both
very fast and efficlent.

The speediest method of laylng out the ellipse 1s to use the meth-
od shown by J. P. Glass in the 1935-36 Year Book. Just consider the
final double ellipse as being a combination of two halves of the samg

length but of different widtha. It 1s from this fact that the name
"double ellipse" 1s derived.
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Double - Surfaced Monospar Microfilm Prop

Developed by Sldney Axlerod
Suggested by Carl Goldberg

The precpeller design as shown 13 the sixth of the experimental se-
ries. Tt 1s 165" in diameter and weighs only .007 oz.; with a variable
pitch device it weighs .015 oz., which 13 sti1ll below the average of
the wooden propeller. It has had numerous flight tests and it has
proved to be superior to the ordinary microfilm prop. The center spar
and the double surfacing remove all the dissdvantages formerly sttrib-
uted to the microfilm prop.

The constructlon procedure la similer to wing constructlon, and 1is
comparatively simple if directions are followed faithfully. The result
will be a perfectly true and sturdy prop.

1. Mske the form from a block of wood with the desired piltech and
diameter dimensiona. OCut the helix perfectly flat from the leading to
the trailing edge. This is important and should be done cesrefully.

2. Draw the prop outline and cut the pattern in the wood.

5. Cut the spars and ribs to specification. Note the curve of the
center apar to mccomodate the undercamber variations. Also note that
the ribs are of quarter-grain stock, and that the curve given will fit
all polnts on the diameter.

4. Position the spars on the E-F line, and begin to cement the low-
er ribs into place. After the lower ribs are set, the upper ones can
be cemented. Trim the ends to the outlins line.

5. The leading and tralling edges are made of one plece, which 1s
cemented onte the center and leading edge ribs first and then rolled
around the form and cemented to the trailing edge Tibs.

6. Reenforce the hub with 1/32" balsa ss shown, and also cement
tunzsten to the top and bottom of the ribs to keep the film from atick-
ing together. The prop nalf is nuw ready to be removed from the. form.

7. Make the other helf. Assemble by lapping the hubs for extra
strength. 1Insert the prop shaft and cover with film. After covering
let the water adhesive set and dry before trying the prop out. The
construction time 13 about 4 hours, in compariscon to the 5-6 houra re-
quired for the carving of a wooden vropeller.
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Feathering Propeller

Devaloped by Marvin Setzke
Suggested by Carl Goldberg

"Feathering: the abllity of = pivoted or free surface to sutomati-
cally assume 1ts best L/D position or present minimum frontsl area."

The propelldr as shown In the plens 1s the third of the experiment-
sl project to determine the value of feathering props. The first one,
hinged but without a spring and with only the main stop, flutteresd but
1t nevertheless improved the glide beyond my expectations. Since then,
I have made numerous excellent flights when using the fehthering prop.
Ome evening at about 7 o'clock with the temperature close to 60°, I
wound up the rubber about 340 turns for s teat flight. The model rose
to approximately 250 fert with » 30 second prop run. The glide lested
for 3 minutes, turning In a flight of 3m. 30s. under still air condi-
tions. The prop may be used in conjunction with frecwheeling to fsocl-
litate removal as well as to take care of any possible accldental fall-
ures. It may be stopped in any desirsd position by using the rubber
tensioner and eny appropristely placed stop. The exact combination can
best be determined by individual requirements. The best duration ob-
tained to date with a feathering prop 1s 2 hours and 30 minutes, with
an 18" prop with 18 strands on = 2.8 oz. N. A. A. Cabin Fuselage job.

1. Carve the prop in usual manner. Determine and mark the hings
point. Cut in 3/32" for the wire and tube parts. Cut and ahape the
needed hardware. Be surse to slip the aluminum tubing into the hinge
wire before bendlng the ends as shown.

2. Cement the tube to btlades and wire to the hub. Reenforce
with staples and tissue or s3ilk covering.

2. Cement the wire stop "A" and reenforce it with staples and silk.

4. Cut the blades at the plvot points. Cement the coll spring to
gssure positive action.

5. Face the prop and equalize the upper and lower areas. Fix them
in position temporarily with pins and cement .014 wire stops.
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All—RBalsa Wings by Teen Becksted
A sheet of quarter-sawed, 5 1b./cu. ft., 1/8" thick belss is need-
ed for the wing. (If the exactly specified wood in unobtainable, use

the best you can get. The width may be built up by cementing two or
more sheets.) Cut to outline and sand the bottom free from saw marks.
Next, sand the upper camber to the desired wing sectlon. In the case
of a taperad wing, be sure to taper the thickness evenly from the cen-
ter to the tip. A hard balsa leading edge, and a -bamboo tip are ad-
vlsable In order to save the efficlency of these highly important
edges. They should be cemented in place before the top surfaces are
worked down. It is an easy job to finish balsa wings if three prades
of sandpaper are used, finishing with ten nought.

The wing is mede in two halves, and the halves are bent on the
same form, one after the other. To bend for the lower camber, moist-
en the top only, and bind the half on the form with 1/2" gauze. It
may be left to dry overnight, or it may be baked in an oven. When
dry, carefully sand the raised grain on the top surface, while the
wing is still on the form. Dope twlce with thin shrinkless dope,
sandlry, between coats, and wax with Simonlz or s simllar wax, except
in the center where a cenent skin of about 1" 1s applied. Make the
other half 1in the same manner.

Before cementing the two halves together, set them at the desired
angle and carefully sand the edges for a perfect joint. Cement them
together and hold in place with plns. When the unit is dry, coat the
Jolnt well with two or three coats of cement. Be sure that the inilt-
ial jolnt does not lossen wlth the fresh cement.

If the work is done earefully, the balsa wing will be more effic-
lent and will also stand up better than any paper covered wing of the
same slize. The method haz been used on several ahips, and has been
thoroughly tested.
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THE MOVEMENT IN ENGLAND
by C.S.Rushbrooke-- Lanﬁushire Model Aircraft Soc.

The most striking factor notlceable 1n Engllish mordel aeronautics
at the present 1as the enormous Increase In Interest and activity
shown In recent months. Perhaps the greatest demonstration of this
was the huge entry for the Wakefleld trlals held at PFairéy's fero-
drome early in this year, the actual number of competitors alone con-
stituting a record for an English competition.

A3 always, the Wakefiela Cup takes first place iIn the topic, and
the declislon to send a complete team to the United Stat = in an ef-
fort to regain the Trophy for Great Britain has had far reaching ef-
fects., Firstly, an unprecedented interest was created v the decis-
ion to get down to things seriously, and through the ef orts of the
various clubs and individuals, a fund was ralsed that enabled the
S.M.A.E. to realise their ambition. The success of the scheme is
past history by now, and 1t 1s a matter of congratulation that the
English team that went to Detrolt made such @ good showing. The main
objective was accompllished, and the successes galned in other compet-
itlions showed that the initlal success was no flash in the pan. I
think I can say, without glving offence, that the American enthuzi-
aats had a bit of a shock at the showing put up by the Britishers,
and this fact ia going to make for better and keener clashez in the
future.

It is a matter of great satisfactlion to hear that a team from the
States will be coming over the water for next year's Wakefield, and
1f only for that development, the original scheme can be regarded nas
having brought the sport into greater promlnence than ever. Close
contact has been made, friendships cemented, -and the whole movement
given a "kick in the pants" that will be felt for years. I have chat-
ted with a rnumber of the men who went to Detrolt, and it 1s pgood to
know that this hobby of ours brings such a crowd of pgood fellows to-
gether-- the general opinion of the folk met being "Oke". "Tie only
complaint I heard was "no time to sleepr", but who'd mind losing a
month's sleep for the chance to have & zmack at the Wakefl1ela?

Big changes have taken place in the wmovament in kngland this year.
Owing to the increased interest and growth, the S.M.A.E. has ceased to
be a competitive body, and 1s now the governing faetor to the whole
movement. A system has been evolved whereby 1ndividusl accieties be-
come affiliated to the main body, and‘'a representative from such clubs
have a vote on all matters that come up for conslderution. Certalin
competitions that were until now held only in london are held simul-
taneously on the home grounds of the various societies, results be-
ing forwarded to the S§.M.A.E. and the final placings worked out by
them. This has naturally lead to a greater interest in competitive
matters, and has hed = far-reaching effect on the whole movement.

One other big development that has taken place this veasr is the
Inltiating of indoor flylng on an organized basis. At the moment
this 1s only true of the London area, where the obtaining of the Al-
bert Hall has given a blg f11lip to the srort. A series of special
meetings are running during the winter, and *t 1s hoped that we shall
shortly have a batch or records on n par with the American figurez.
Aztually we start under a handicap in this resect, oring to the sca:-
city of sultable buildings, there being none of those bip airship
sheds one reads so much about in American books. The geheral climat=
ic conditions will most 1likely ploy a bip part also, us it is gener-
ally realized that the average weanther on this side of the water 1g
not conduclve to reccrd work. However, it is to be hoped that by the
time the team crosses the Atlantic ne-t year, there will be enoulh
zood Indoor models to give the old hsnds a run for their moneyll-
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From my own polnt of view, I can only report at all thoroughly
the events that have taken place in the North of England. I paid two
visits to the South earlier in the sesson, once to the Wakefield Tri-
als, and again to 'the Annual National contest. The weather for this
latter conteat was vile, and most of the day was spent in my caravan
having a chat with the lads who had just returned from the States.
St1l11, I could think of a lot worse things to do than that, and our
spirits were sustalned with sultable refreshment!! It says a lot for
Bob Copland and his machine thst tMey pulled off the contest, and 1s
one more success to a chap who has done remarkably well this year.

My remarks on happenings in my part of the country naturally deal
mainly with my own club. A successaful series of campetitions have
been carried through, and personally I have nothing to grumble at,
having finlshed the season with three "pots" on the sideboard-- with
explicit inatructions from the bhetter half that I have to clcan them
myself.

Early in the season we ran an Open Day progremme, to which wvarious
cluba were invited, all competing in an attractive serles of contests.
The proceeds from this were presented to the S.M.A.E. Wakefleld fund
together with other monles collected in various ways, the sum being
quite a nice total, and showed thst the Lancashire had at least upheld
its reputation. We hed our repayment when one of our junior members--
Alwyn Greenhalgh-- was lucky enough to be one of "the chosen six.

Perhaps our most successful meeting thls year was the Northern
Rally. This 1s an ennmual affair with us, and with the help of the
Liverpool Club, was run off to the satisfactlon of all-- even Includ-
ing ourselves, who have blg ideas on what an affair should bell We
have found that these "get-togethers" are a Big factor in the further
ing of the sport, and it 1s our wish toc make these annual meetlngs
bigger and brighter in the future."

Taking things all round, things have been pretty good this year
apart from the weather, which has been anything but kind. On look-
ing through my competitlion reports for the year, it 1s very striking
that on only one day were tho conditions at all conducive to good
flying. High winds have been our chilef difficulty, and the damage to
models this year has been very heavy. S5Still, the weather 1s something
we cannot control, and the only thing to do 1s make the best of it.
There 1s some talk of an alteration in the wing loading for next vear's
Wekefleld, and this suggestlion willl I think be well accepted every-
where, as 1t 1s getting past a joke to chase a model over miles of
country-- in a flight whlch after all 1s not a true indication of the
model's capabilities, for if that particular "riser" wasn't there, we
know darn well the model would have come down minutes beforel

Well, I only hope that this ramble on matters over here has been
of some interest to the reader, and trust that there will be more and
more opportunities for the meeting of the two great model bullding
fraternities. T should like to see an Annual convention of the Eng-
lish and American aero-nuts, but I'm afrald that until we can do the
Journey on about a week's spending money, that is cut of the guestlon!
Howevery, let the technlcal papers further the cause, and remember
there is always the medium of the post to get in touch wlth other en-
thusissts overseas-- and believe me, there is & practise I have found
most instructive and enjoyable.



RUBBER "

The tupn tables given were first caleulated from the par and
coefficient formla and then checked with actual winding. The num-
ber of turns given will prove to be a bit on the safe side and can
be ashieved on a day of normal temperature vroviding that the rub-
ber is stretched as much as possible. An excessively hot or cold
temperature will materially decrease the possible number of turns.
The number of turns can be brought close %o thg normal if' the rub-
ber is kept under shade, wrapped in moist paper on hot days, or in
a pocKet or near a radlator on cold days.

Straight green soap slightly thinned with glycerine will serve
as 8 good lubricant. Be swe to spread armd rub it in evenly. Af-
ter every wind up check for eracks and grit, and relube the motor.
Since lube messes up the handkerchlef conaiderably, it is much bet-
ter Lo wear white athletic cobton socks Tor cleaninz your hands
whenavar they get dirty.

The actual number of turns that can be obtalned from a motor
depeuds upon your strength and will power. After a prewind of 75%
and 90% of the meximum, the wind-up should be made by stretching
the rubrer of least five times 1ts length (17 feet for a 40" motor).
Wind al ore half of the maximum at thie length amd then slowly
come 1 -6 thut there is at least 2" or 3" of elanaticity left. The
best woy of knowing Just when the motor has enough is to practise
so that von will get the feel of the rubber just before it is about
to oreal.

Tarns per ineh on Two Strands--Welght per inch of Single Strand
Size | 1/32|3/6a |1/15| 5/64 | 3/32 | 1/64 | 1/8 | 5/32 | 3/16 | 1/4
Tarn| 226 | 189 |[163 | 145 | 130 | 124 115 | 108 | 94 80

1 S==ral i

Wte [eO0LBESS 0011 HEH #D016934 0021576 0035864
OZa L000B466 01011411 0019756 0028220 00431562

Turns per fnch on Multiple Strands

No«8ir, 4 3] 8 10 12 14 16 18 .20
1/8 80 64 55 50 a4 40 36 34 3z
5/52 | ee 59 50 46 41 38 34 29 24
3/16 00 54 46 42 5 35 32 217 24
1/4 56 - 44 ‘ 37 33 £9 Al 25 23 21

The tables are for 1/30 Gare Specinl Brown Rubber (MRL, T56).
A complete table of all numbers of strands and lengtha of motora
would require too much space. Hake your own chart for the motora
which you usually use most, and paste it in your model box. The
1/4 motor: of over 14 strands are hard to handle. It 13 advisable
to wind the motors before begining a design using this slze.
{bxtracted from J.P.Glass artiecle in 1935-36 Yeer Book with addi-
tlons by Editor.) 5. M0R 0 NNDER NOOA . ALATTENED ToBE
rvosce sav> = (}_‘f—\—-&ﬁ— Ca——
i & paeaifeer
S hoas by g eomaze Tvas C%@__ SAEETY AL L WS
LPELASS ‘_l,i e 8. i - ez LISV RO A REN

RUBBEE TEWSICNER 1= a British Inventlon. Its purpeose 1s to prevent
a long motor from unwinding completely and so prevent shlfting.
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Approved by Contest Board of the N.4A.A.

OFFICIAL LIST OF UNITED STATES MODEL AIRCRAFT RECORDS
Sept. 30, 1936,

INDOURS (No weight restriction)

STICK

Rise off Ground
Junior: William Wert
Senior: Ervin Leshner
Open Joseph Matulis

Rise off Water
Junior: William Wert
Senior: Colman Zola
Cpen : Beorpevin Becksted

Hand Lseunched
Junior:; John 8. Stokes Jr.
Senior: Wilbur F. Tyler
Open : Ernesat A. Walen

Rise off Ground
Junicr: John S. Stokes, Jr.
Senior: Hyman Oslick
Qpen : Ernest A. Walen

Rilsa off Water
Junior: William Wert
Senior: Mayhew Webster

CLASS A (30 sge in. or under)

Philadelphia, Pa.
Philadelphia, Pa.
Chicago, Illinols

Philadelphia, Pa.
Brooxlyn, N. Y.
Chicagn, Illinoils

CLASS B (30-100 sg. in.)

Huntington Valley, Pa.
Boston, Mass.
Springfleld, Mass.

Huntington Valley, Pa.
Fhiladelphla, FPa.
Srringfield, Mass.

Philadelrhia, Pa.
Philadelphla, Pa.

Open : William Latour Philadelyhis, Pa.
CLASS C (100-150 =g. in.)
Han! Launched
Junior: John S. Stokes, Jr. Huntington Valley, Pa.
Senlcr: Hotert Jacobsen Philadelnhia, Pa.
Open : Carl Goldberg Chicago, I1linois
CAEIN FUSELAGE CLASS B
Rise off Ground
Junior: John S. Stokea, Jr. Huntington Valley, Fa.
Senior: Charles Helintz Philadelphla, Pa.
Open : Beorgevin Bedksted Chincago, Illinols

Rise off Water
Jurnlor: John S. Stokes, Jr.
Senlor: Sldney Axelrod
Open ¢ Willlam Latour

Huntington Valley, Pa.
Chicago, Illinois
Philsdelphia, Fa.

CLASS ©

Rise off Ground

Junior:; John 8. Stokes, Jr. Huntington Valley, Pa.

Senior: John Haw Philadelphia, Pa.

Open : William Latour Philadelphia, Pa.
GLIDERS GLASS A

Hand Launched

Junior: M. Hugelot

Chicago, Illinois

Senior: Wallace Simnmers New Lenox, Illinois
Upen + Joseph Matulis Chlcapgo, Illinois
CLASS B
Hand Launched
Junior: Robert Gelbard Chiecago, Illinois
Senior: Wallace Sirmers New Lenox, Illinoils
Open : Carl Goldberpg Chicago, Illineils
AUTOGIRC

Junior: Raymond Stelnbacher
sanior; Alton H.
{(NMin. Fuselage

™uFlon, Jr.

Ridgefield, N. J.
Ridgefield. N. J.

section fJ:l%‘.f:aﬂl) %
¥

10m
15m
9m

Tm
Tm
om

18m
20m
18m

17m
17m
17m

9m
1lm
13m

20m
25m
235m

14m
13m

11im

Jm
&m
5m

15m
1%m
12m

26.4s
47,48
59.0s

19.43
41.1s
38.2s

12.2a3
50.1s
46 .58

19.58
05.8s
42.83

27.63
55.0s8
15.0s

53.0s
29.0s8
29.3%3

15.58
12.23
26.0s

23.08
3R.23
42.0s

05.63
14.8s
5l.8s

34.G8
45.68
A8 .83

49 .28
58 .43
A7 .53

57.28

2m 0l.2s



QUTDOORS (Min, Wing Load. 50 sq. in./ 1 oz.

STICK
Hand Launched
Junior: Junior Dague

Senior: Harry Cornish
Open : Joseph Fready

Rise off Water
Senlor: Larry Low

Hand Launched
Junior: Fred Skafec
senior: Daniel Clinil
Open Chester Lanzo

Rise off Water
Senlor: Larry Low
Senior: Malcom Abzug

CABIN FUSELAGE

Rise off Ground

Junicr: Pred Smith
Senior: Robert Cahlll
Upen : Beorgevin Becksted

Rise oIl Water
Senior: Alan Orthoff

Rise off Ground
Junior: Arthur Koaslow
Senior: William Ying
Open : Chester Lanzo
Rise off Water
Senlor: Louls Mllowitz

Gasolline Engine
Senior; Joserh Kovel

CLASS ¢ (100-150 sq. in.

T™ilsa, Oklahoma
Denver, Colorado
Tulsa, Oklahoma

New York, N. X.

CLASS D (150-300 sq. inJ

akron, Ohio
Springfield, Mass.
Cleveland, Ohio

New York, N. ¥.

-~
New York, N. Y. (tie)

CLASS C

Denver, Colorado
Indlanapolis, Ind.
Chlecage, Illinois

New York, N, Y.

CLASS D

Philadelphia, Pa.
Rosebank, S.I., N. ¥,
Clevelanl, Ohio

New York, N. Y.

CLASS E (300 sg. in. and over)

Brooklyn, N. Y.

Qpen : Don Spaulding Lenver, Colorado
GLIDERS CLASS B
Hand Leunched
Junior: Walter Weltner New York, N. ¥.
Senior: Harry D. Soper, Jr. Kockford, T1llinoils
Open : Willls C. Erown Arlington, Mnsz.
Hand Launched CLASS C
Junlor: Horace Smith Jeeksonville, Fla.

Senilor: Colin Edwards
Open : Jamea McPheat, Jr.

Tow Launched
Junior: Ralph Brown
Senior: Bob File

(pen : Everett TMasker

Hand Launched
senior: Edward L. Smith

Tow Launched
Junior: Paul Durup
Senlor; Dick Everett
Open : Roland Buhrig

Tow Launched
Senior:

AUTOGIRO
Senior: Ralph Kummer

Jack Smith

(1in. Fuselnre Section

Oswego, Nsw York
New York, N. Y.

Arlington, Masa.
Columbus, Chio.
Boston, Mass.

CLASS D

Jacksonville, Fla.

Boston, Mass.
Elm Grove, W. Va.
Canastota, New York

CLASS E

Dayton, Ohlo

Saint Louls, Mo.
(Lengthy s
10

2lm
51lm
27m

Bm
38m
18m

9

04.0s3
09.0s
07.0s

00.0sa

21.Ba
80.08
10.08

18.G8

12.0s

m 40,08

om
41in
48m

1m

Bm

Om
25m
4m

55

im

2mn

m 00.08

30,08

07.0s

47:0s
14.0s
45.08

14.3s

40 .03
07.43

46.58

1 52.08

35.18

35,08
50 .48
31l.5s

32 .08
13.0s8
25.08

G8.08

57.8s
38.0s
18.08

23.4s

ue.0a
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OFFICIAL LIST OF 1936 NEW ZEALAND RECORDS

Accepted by the Auckland Aero Club

INDOOR
STICK
H.L. Junior: R. E. Clarkson A.M.A.C &m 47.8s
Senior: V. B. Gray A.M.A.C 8m 38.0s
R.0.G. Junior: R. E. Clarkson AM.A.C. Tm 04.0s
Senior: V. B. Gray A.M.A.C. 5m 50.0a
R.0.W. Junior: A. Sykes A.M.A.C. im 45.0s
Senior: W. B. Mackley A.M.A.C 1m 35.0s
FUSELAGE
H.L. Junior: L. H. Mayn A.M.A.C. 4m 43.08
Senlor: L. K. Mayn A.M.A.C. 6m 05.2s
R.0.G. Junior: L. R. Mayn A.M.A.C. 4m 12.0s
Senlor: V. B. Gray A.M.A.C. Tm 07.08
R.0.W. Junior: A. Sykes A.M.A.C. lm &l.48
Senior: W. B. Mackley A.M.A.C. 3m 26.8a
SCALE
H.L. Junior: L. R. Mayn A.M.A.C. 55.8s
Senior: W. G. Alexander Wi. M.A.C. 46.03
R.0.G. Junior: L. R. Mayn AM.AC. 43.28
Senior: W. G. Alexander Wi. M.A.C. 47 .08
QUTDOOR
STICK
H.L. Junior: J. Curtis TA.M.A.C. 14m 40.0s
Senlor: L. R. Mayn A.M.A.C. l4m OB.28
H.0.G. Junior: H. E. Allen A.M.A.C. om 30.4s
Senlor: H. G. Parker H.M.A.C. l4m 00.0s
R.0.W. Junior: A. Sykes A.M.A.C. 2m 45.0s
Senior: W. B. Mackley A.M.A.C. 1m 45.08
FUSELAGE
H.L. Junlor: G. M. Perkins A.M.A.C. 18m 37.0s
Senlor: N. Gray, C.M.A.C. 10m 00.0s
R.0.G. Junler: B. E. Loftus 4.G.5.A.5. 9m 00.0s
Senlor: W. Dawson N.M.A.C. 1lm 55.4s
R.0.W. Junier: W. J. Finlayson Ti.M.A.C. 30.0s
Senior: A, J. Dacombe C.M.A.C. Im 30.0s
SCALE
H.L. Junlicr: W. Dawson N.M.A.C. 1m 25.413
Senlor: A. E. Vause W.M.A.C. Im 11.0s
R.0.G. Junior: J. McGuire W.M.A.C. 55.03
Senior: W. B. Mackley A.M.,A.C. Im 0l.2s
WAKEFIELD FUSELAGE
R.0.G. Open : W. Dawson N.M.A.C 11m 55.4s
PETROL DRIVEN
R.0.G. Open G. Bolt Ne.M.A.C. 2m ZB.4s
Auckland Grammar School Alr Squadron, Auckland A.G.5.A.8.
Aucktland Model Aeroplane Cluh, puckland A.M.A.C.
Christchurch Model Aeroplane Club, Christehurch C.M.A.C.
Hornet Model Aeroplane Club, Falmerston North H.M.A.C,
Napler Model peroplane Club, Napler N.M.A.C.
Nelson Model peroplane Club, Nelaon Ne.M.A.C.
Te Aroha Mcdel Aeroplane Club, Te Aroha TA.M.A.C.
Tinakori Model Aeroplane Club, Wellington Ti.M.A.C.
Wellington Model peroplane Club, Wellington W.M.A.C.
Wisemans Model Aeroplene Club, Auckland Wi.M.A.C.

131
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OFFICTIAL LIST OF RUSSIAN RECORDS, 1936

STICK MODELS

Duration H.L. I Shahnazarian 10m O4s
g ik " Tt Nesterenko 4h. 23m 00s
& . i IIT Gerasimova 19m 00s
Distance H.L. I Shilov 1,431 meters
5o i 11 Kravchenko 12,000 L
* " 11T Efimova 940 Y
Dropping Rubber:
Iuration H.L 11 Nesterenko lh. 15m 00s
Distance H.L. II Ivanov 15,000 meters
R.O.W. 1 Galduk 28s
11 Kravechenko 3m 00s
TYIT Gaponenko 27m 20s
FUSELAGE MODELS
H.L. XIATE Ziurin 27m 20s
R.0.G. 1I Boikov 9m 48s
Tailless 11 Trunchenkov Im 40s
R.0.W. - Ziurin 1m 26s
Speed - Semashko 14.3 meters/sec. (32 mph)
GLIDERS
Launehed
on Slope:
Fuselage B 34 Popellko Bm 5ls
i 1111  Korkhunov 1h. 0O0m 058
Tailless 11 Kamkin am Ols
e III Gruhul 1m 00s
v IIII  Petrov 3m 303
Launched
from Kite:
Tallless 11 Shvetz 9m 29a
LA s 2 Zinchenko 15m 1l0=s
Fusaelape = R Melnikow 16 00Ds
GAS MCDELS
Duration - Minagevim 23m 00s
Dis barce - Malilom 3,150 meters
GLIDERS (Recd.
Qet. 1936)
Tallless - Shevardiavinm 19m O6s
T s Shvetz 2,630 meters
CLASSES
I Children under 12 I11 Girls

II Floneera (under 1€ years) IITT Technical Students (over 16)

Frepared By Andrew Borysko
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LIST OF OFFICIAL GERMAN RECORDS, April,1936

Klasse Rumplmodelle:  (Fuselnge Models) Bo.- Rise off Ground
Bo.-Str.; Lippmany sen, Flicger-Ortsgr, Dresden, 7955 m Hae«- Hand Leunched
Bo.-Dau: Neelneyer, Flicger-Ortsgr. Dresden, 13 Min, 7 Sek. Ho.- Launched from
Hu-5tr: K. Lippert, Flieger-Ortsgr. Dresden, 22400 m Altitude
Hu-boau: Lippmann sen, Flivger-Otsie. Dresden, 1 Sid. 8 Min, Str. Distgnce

Klasse Stabmodelle: (Stick Models) Dau. Duration

lBu-Str.c H. Mundlos, Flleger-Ortsgr, Magdebur, 730 m Wa.- Rise off Water

Bo-Paw; E. Warmbier, Flicger-Ortsgr. Magdeburg, 1 Min, 57,6 Sck.
Hu-Str.: E. Warmbier, Flicger-Urisgr. Magdebury, 3900 m
Hi-Dau: B Warmbler, Flieger-Ortsgr. Magdeburg, 25 Min. 38 Sck.

GERMAN MAGAZINES
Klasse Rumpi-Segelmodelle: {Fusslaga Gliders) FEATURING MODEL NEW3

Hu-Str: AL Besser, Flicger-Ortsgr, Thresden, 13500 m

Ha-an: E Bellaire, Flicger-Orsge, Mannheim, 20 Min. 14 Sek. o

Ho=Str s Patalas, Fliceer-Urtser, Quakenbruck, 35 (0 m FLUGSPUHT" BiWeek.

Ho-10an: H, Kummer, Flicger-trtsgr, [iben, 55 Min, Hindgrburgplatz 2

Frankfurt a.M. Ger.

16 Marks per Year

Klasse Segelmodelle, schwanzios: (Tallless Gliders)

Hi-str: A Herrmann, Fligger-Ortsgr. Nordhausen, 2475 m
Ha-Dau: K. Schnidtberg, Flieger-Ortsier, Frankfurt a, M., 37 M, 41 Sck

Ho-Sir: Fo Klose, Flicger-Ortsgr. Dresden, K800 :n . ~ =
Ho-Dau: E, Kiose, Flicger-Ortsgr. Dresden, 8 Min, 14 Sk, DER DEUTCHE SPORT
Klasse Rekordmodelle mit abweribarem Antrieb; FLIEGER. MD!’ltle
HaStrs E. Warmbier, Flicger-Urtsir. Magdeburg, 4200 1, Lelpzig, Germany
Ha-Dau: E. Warmbier, Flicker-tinser. Magdeburg, 28 Min, 50 Pfennig --Issue

Klasse Rekordmodelle ohne abweribaren Antrieb:
Hia-Str: F. Hobfmann, Flicger-Crtser, Schoneheck, 429 m

Ha-Daw: B, Warmibicr, Flicger-trrtsgr. Mugdeburg, 2 Min. 405 Sek. TUPT & KRAFTFAHRT Mcn.
Klasse Wassermodelle: (Hydroplane) Alte Jakob Strasse 140

n
Wa-Dan: H. Mundlos, Flicger-Orrisgr. Magdebure, 534 Sck. 2823139.?:36}?;:‘};:;1'

1936 LIST OF AUSTRALIAN RECORDS, as
Accepted by Aero Club of Australias. Rep. FAI.

OUTDOOR

= ———1
FUSELAGE R.O0.G. Archie Brown 12m 41s
y R.0.G, M. Davis 2m 343
" H.L. S. Wigzell 20m 49s
WAKEFIELD R.C.G. J. Fullarton 15m 28s
¥ R.0.W. G. Hopkins 1m 463
STICK R.0.0. J. Finneran 4m 00s
" ReGoW, A. Robson 4m 37s
L H.L. Archie Brown 1%m Ols
SCALE R.0.G. J. Fullarton 1m 073
4 ReOuWe C. Tuxford Im 27s
n H.L. J. C. Luks 1m 39s
GLIDERS Tow Line H. E. Hervey 6m 00s

INDOOR

_—

STICK H.L. J. Jago 7m 453
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SOCIETY OF MODEL
AERONAUTICAL ENGINEERS

(The Body poverning Model Aeronsurics in Great Bricain,
b agreement with the Royal Aero Club.)

OFFICIAL LIST OF BRITISH RECORDS, October 12‘ 1936

FUSELAGE MACHINES

Rising off Ground G. M. Merrifield 8m 50.0s
Rlsing off water G. J. Liggett 2m 33.8s
Hand Launched A. D. Palne 23m 10.08
STEED (R.0.G.) C. H. Debenham 33.25 m.p.h.
BIPLANE (H. L.) H. E. White 1lm 33.0s

W (k.0.G.) S. H. Crow im 32.1s
PETROL (R.0.G.) C. E. Bowden 12m 48.0s
COMP. (Fuselare H.0.G.) D. A. Pavely Im 46,08
AIR (8tick R,0.G.) D. A. Pavely Im 10.0s
SCALE (H. L.) H. L. Henery 29.08
AUTO- (H. L.) 5. He Crow 49 .43
GYRO (H.0.G.) 5. H. Crow 29.3s
FARMAN TYPE (H. L.) C. A. Rippon 51.0s
TAILLESS (H. L.) F. B. Bapgsa im 30.0s
OHNITHOPTEK (H. L.) J. €. Smith 16.7s
GLIDER (H. L.) W. E. Evansa 3m 10.0s

BRITISH MODEL AEROPLANE MAGAZINES

The AERC MODELLER The MODEL AEROPLANE CONSTRUCTOR
24-26 Dean St. Fetter Lane 129 South East Wing
London, E.C.4, England Bush House, Kingsway
6d per Issue--7/6 Yearly London, W.C.2, England
(Both are monthlles) 6d per Issue-- / Yearly

OFFICIAL LIST OF BELGIUM KECORDS, August, 1936

Rubber Powered M. Alfred Van Wymersch 2m 353
Gliders M. Andre Cartigney 2m 02.98

Aviation magazine L'Aviatlon Belge, Weekly

featuring model 18, Flace De La Vaillance

alrplane news Anderlocht,Bruxelles,Bel.
3ub. 75 Francs per Year
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MODEL AIRCRAFT LEAGUE OF CANADA

Junior Branch, Awiation League of Canada

309 Journal Bldg.
OTTAWA, 0Ont., Canada

October 14, 1936

Mr. Frank Zaice
83 East 10th St.
New York, N.Y.

Dear Frank:-

During the 1936 Netionals at Detrolt, you observ-
ed somewhat pensively that "our greatest fault in this game is
that we teke ourselves too seriously”. Ira Hassad even went so
far as to suggest that we "put an end to Percy Plerce, or who-
evar started this thing called model aviation™. Both thoughts
are, perhaps, worthy of consideration (or are they?j, but I
won't commit myself beyond advising that we all do what we can
to make the best of what appears to be an unhappy lnvolvement
lor Lo 147).

Model builders are, of course, an unusual srowd =
a unigue brotherhood of diverse individuals. How, for instance,
would you reply to one who in all apparent serlousness asks
you, "What 1s the difference between an alr screw and a tall
spin?", or, more distracting yet, "I am making a microfilm pro-
peller and intend covering both sides of the blades; 1s it okay
to use wax paper to keep the two surfaces from sticking to-
gether?" Do you wonder that my opinion is divided as«to whether
I should mgree with the statement you made at Detroit? At any
rate, in accepting your invitation to write some notes on Can-
adian Progrees for your Year Book, I would ask your pardon 1f
what I say appears to be of more serious nature than 1t might
have been.

The year 1936 has been one of merked progress,
both nationally and internationally, in the world of model av-
iation. A turning point has been reached Iin two distinct re-
spects: firstly, governing bodies in the various countries have
become aware of the necessity of mutual co-operatlon with the
object of standardizing contest rules and procedure, which will
probably result in the formation of an organization composed of
representatives from each natlion; secondly, after it has become
increasingly evident that a mejor revision of rules is neces-
sary, particularly with regard to eliminating the element of
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luck from outdoor competition, definite steps in that direction
now seem assured., Our personal preference in the latter would
be, in short, a weight ruling of one ounce per 25 square inches
of wing area, with the average time of three flights to be
counted in all events, both lndoor and outdoor.

A comparison of the latest Canadian records with
last year's will serve as an indication of the extent to which
model aircraft activity has advanced in this country during the
past year. The first list of Canmdinsn records wes prepared just
two years ago, and of thoase appearing on the present list, all
but three were established in the course of the past twelve
months - fourteen of thez in the 1936 Canadian Netionsl Contest.
All were, of course, made in this country, where averuge weath-
er conditions are notably poor, conpared with those generally
encountered by contestants in United States meets.

The highlight of the year's activity was the lation-
al Contest, held at Toronto, Ontario, from August J1lst to Sept-
enmber 2nd, under the joint auspices of the Model Aireraft League
of Canada and the Canedian National Exhibition. This wass the Do-
minlon's sixth annunal contest, previous ones having been held at
Ottawa (1930 and 1931), Winnipeg (1932), and Toronto (1934 and
1935). The number of participants this year was the largest esver,
with 160 entries in all being recorded, and more out-of-town
contestants took part then ever before. Bruno Marchi, Joe Matu-
lis, and Jimmie Bohash made up a strong group of invaders, the
first two each leaving & pair of new records for the books.

Probably the most unusunl feature of the contest was
the fine weather which prevailed on the day of the putdoor con-
test. After so many years of windy weather at the Hationmls, {he
light breeze and multitude of theruals caie as an unexpected and
pleasant surprise to most of the contestants., The most keenly
contested event proved to be, as might be expected, the "“ake-
field. This event is held annually under rules sizilar to those
of the International Contest, with the Canadian ¥Wakefield Trophy
going ton each year's winner. Paul Verdier, of Ottawa, Ontario,
placed first with an average time of 4 minutes 53 seconds for
three flights, his last attempt being an out-of-sight flight of
11 minutes 13 seconds. The fact that so many models flew out of
sight substantiates the widely felt belief that the pres=nt min-
imum wing loading is inadequate. If & heavier wing loading were
coupled with an average time ruling, 1%t seems to me that skill
would replace the elecent of luck, which is so undesirable, lun
outdoor competition.

There isn't much more to be said on Canadian Zro-
gress, Frank. Our best suggestion is that you and other builders
from other countries s=e things at first hand by participating
in the 1937 Canadian .ational Contest. Conversely, we hope our
fellows will be very ituch in evidence at foreign meets next year.

Yours sincerely,

VW AT

llational Cecretery



57

MODEL AIRCRAFT LEAGUE OF CANADA

Junior Branch, Aviation League of Canada

OFFICIAL CANADIAN MODEL AIRCRAFT RECORDS
Adopied by the Model Alrcraft League of Csnads, October 1, 1936

INDOOR

BABY R.0.G. (30 sq. in. or under)

Junlor: Don McIntyre Guelph, Ont. Tm

Senlor: Ernest Houslander Hamllton, Ont. 8m

Adult : Melvin Bardsley St. Catherines, Ont., 6m
STICK H.L. (30-150 sg. in.)

Junlor: Bert Norman Vancouver, B, C. 10m

Senior: Fred Hollingaworth Vancouver, B. C. 1lm

Adult : Joseph P. Matulis Jr. Chlcago, T1l. 12m
FUSELAGE R.0.G. (30-150 sq. in.)

Junior: Clarence Dunn Hamilton, Ont. Tm

Senlor: James J. Haffey Toronto, Ont. 9m

Adult : Joseph P. Matulis Jr. Chicago, Ill. Bm
FLYING SEMI-SCALE R.O0.G.

Junior; Clarence Dunn Hamllten, Ont. 2m

Senior: Paul Verdier Ottawa, Ont. 4m

Adult : Albert Levy Toronto, Ont. 4m
GLIDER H.L. (30-100 sq. in.)

Junlor: Bob McLellan Vancouver, B. (.

Senlor: Ernest Barrie Galt, Ont.

OUTDOOR

STICK H.L. (100-200 sq. in.)

Junlor: Leonard Flaher Winnipeg, Man. 4m
Senlor: George Lord Winnipeg, Man. 15m
Adult : James M. Jensen Unity, Sask. 4m
WAKEFIELD R.0.G (190-200 sq. in. -- Averags of 3 flights)
Junior: Clarence Dunn Hamilton, Ont. 2m
Senlor: Paul Verdier Ottawa, Ont. 4m
Adult : PBrunoc Marchi Medford, Mass. Jm
GASOLINE ENGINE R.O.G.
Senior: Tom Smith Winnipeg, Man. 13m
Adult : Bruno Marchi Medford, Mass. Tm
Aviation Magazine CANADIAN AVIATION
Featuring Model 309 Journal Bldg.
peroplane News Ottawa, Ont., Canada

25¢ per issue, $2.00 Yr.
U.S. $2.50, Foreign $3.00
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