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Introduction:

‘ The beginning for each new builder has always been hard. There are too many
things to find the answer to, and too few to give the advice that is needed.

Your hobby dealer tries his best, but as often as not, all he can do is gesture
with his hands on how to cover a model, build a wing, or adjust for flight. All this
while he has to wait on others too.

We feel the information, data, drawings and designs contained herein, taken
from the pages of Flying Models, will fill much of the new builder’s quest for this
needed knowledge, with the answers all bound together in this reference manual,
and with projects graduated in complexity.

Fifty five features cover the field, from the most elementary glider and its
structural details, to the beginnings of radio control. As many subjects as possible
have been covered and profusely illustrated. No one book can cover everything, but
we do feel that most of the major trouble spots in each new builder’s career, are
dealt with in detail. By studying the designs and text, and building those you feel
the need for, you will advance rapidly in model building skill, and soon be able to
tackle more complex and intriguing designs.

You will find much help along the way. As you progress, so will your new
friendships with other model builders. The model magazines too, will become a
source of information.

And you will learn to count heavily on'the hobby dealer. He will keep you,
supplied, order for your special needs, and interchange ideas at every opportunity.
There is much to learn, but all of it is fun, it is a hobby to take pride in. It will
develop your latent skills, excite your mind, give you pride of accomplishment, new
friends across the nation, fresh air in abundance, and no end to your future.

Many top notch designers have contributed to the material in this book, and
their work reflects also the progress of thousands of other builders who have de-
signed before them, helping to develop the various types of models. Some of these
designs are outdated as far as rules and competition are concerned, but each in its
way contributes something to the overall picture. o

As you become engrossed in the hobby, always remember that there are no
limits to what you can design. The perfect model has yet to be built. Can you do it?

The Editors
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in model aviation

® If you’re a newcomer to the
field of model aviation, you’ll be
glad- to knew that building and
flying model planes is not compli-
cated. Just begin right, with the
simplest types of planes. As you
get experience, you'll be able to
take in your stride the more intri-
cate details involved in building
and flying bigger planes. And, be-
fore you know it, yolr'll be right
alongside-the experts.

A model airplane consists of
five basic sections: (1) The wing;
(2) The body, or fuselage; (3)
The rudder; (4) The stabilizer;
(5) The power plant, or motor.

KINDS OF MODEL AIR-
PLANES: The simple, basic,
easy-to-build, hand-launched glid-
er has all of these parts except a
power plant. A glider’s power
comes from the force exerted by
your own arm when launching it,
and its design uses the air cur-
rents to keep it soaring and float-
ing in flight. By building a simple
hand-launched glider, you can
learn all the rudiments of flight.

Rubber-powered stick models
with sheet balsa wings (called
R.0,G.’s, since they rise ¢ff,the
ground rather than being hand-
launched) are the next step for
the new mode! builder. R.Q.G.’s
are the simplest models to build
which have their own motive
power.

These two model types form the
basis for all of the larger and

Presenting the simple, basic
data needed for building and
flying your own model planes.

more complicated models that you
can build as you progress in the
hobby. More advanced models in-
clude built-up rubber-powered
stick and cabin duration types and
flying scale replicas, built-up soar-
ing tow-line gliders, and gas-en-
gine powered free-flight designs.

Engine-powered control-line
models are also well up on the list
of the more advanced types. These
include flying scale models (which
are built with a great deal of em-
phasis on authentic reproduction
of the real aircraft), speed models
(which require considerable skill
in using the power plant to its ut-
most advantage), and control-line
stunt models (which are quickly
assuming a very popular place in
model flying since they are cap-
able of almost all the aerial
maneuvers that real aircraft can
perform).

Finally, you will arrive at the
real test of your ability—building
and flying original designs.

Another popular type of model
which, however, cannot. fly, is the
solid-scale replica. These are
dcaled-down versions of real air-
planes. Authenticity of solids de-
‘pends upon the amount of detail
designed into them. Some replicas

1/16" SHEET —~-

CEMENT SKIN: 2 COATS OF GLUE TO
REINFORCE DIHEDRAL JOINT.

CUT PART WAY THRU BOT TOM OF WING TO
EASE BENDING DIHEDRAL ANGLE IN WING.

! ALL-BALSA
3/4° DIHEDRAL PRIMARY GLIDER

‘DIHEDRAL VIEW ~

- — . 7—STABILIZER ~ ™

SMALL FINISUING NAIL

1716" SHEET -

N

i
.

——WING POSITION

made by advanced modelers are
carbon copies of the full-size plane
and, when .  photographed, can
hardly be distinguished from the
real plane.

KITS: Model airplane manu-
facturers today cover the field of
model aviation in a very thorough
manner. You'll find their produacts
advertised in magazines. and at
local Hobby Shops. Their planes,
available in kit form, range from
the extremely 'simple inexpensive
basic models, to the more costly
highly developed original designs
which have turned in top-flight
contest performancés.

Many kits are of the flying-scale
type. Naturally the more detailed
parts in the kit, the more the kit
will cost. Scale detail kits are
made for the exacting builder—
not for the beginner. Keep this in
mind when purchasing kits.

FULL-SIZE PLANS: Still an-
other source for models are the
full-size plans which can be found
in Hobby -Shops and purchased
from publications. These are inex-
pensive and by working with them
a modeler can gain valuable ex-
perience, using wood and mate-
rials which he purchases separate-
ly. ,

TOOLS NEEDED: Building
your model, from elther a kit or a
plan, requires certain tools. For
the beginner, who should build the
basie, simple type of plane, the
tools will match the plane in sim-
plicity. .

First, you wil¥ need a wood cut-

ting tool. In the choice of this'
.piece of equipment,

a little
thought as to what is required will}
help to decide which of several,
such items available is finally pur-,
chased. The knife must have a:

keen edge at all times. It must en-
able you to make both straight
and curved cuts. You will need to
do carving with it, and trimming
as well,

The benefits derived by using
kits are legion. Model airplane
kits include plans and necessary
construction materials. All irregu-
lar parts are printed on the cor-
rect size sheet balsa, ready to be
cut out or already cut out for you
(depending on the price). Cover-
ing tissue and building instrue-
tions are included and some kits
even include the liquids needed to
finish the model.

The liquids, such as cement,
clear dope, and colored dopes will
be found in what are called “wet
kits”. “Dry kits” do not contain
these liquids. Other included items
are wire for landing gear (in
many cases pre-formed), wheels,
ywose buttons, hooks which hold the
rubber motors, and other miscel-
laneous hardware items. Deluxe
kits contain many items—Ilow-cost
kits provide basic materials. As
with automobiles, model airplane
kits come in price ranges to suit
different tastes and pocketbooks.

Remember this though — the
lower price kits will, if well built,
show to greater advantage than
high price kits which are poorly
constructed. The manufacturer of
a model plane kit designs his prod-
uct to meet a demand for that par-
ticular model in a certdin price
class. He employs experienced de-
signers, draftsmen, and builders
to draw the plans and test the
completed ship. Everything pos-
sible is done to make the plane
easy to construct and fly.

MAGAZINE PLANS: Another

- excellent and important source for

fine models are magazine plans.
Bt




Another basic tool for the model
builder is the straight-edge—a metal
rule, or scale, which has a perfectly
straight edge. For drawing straight
lines and cutting along a straight line,
this tool canngt be beaten.

You also need a soft pencil, for mark-
ing, shapes and lines on balsa wood—a
hard pencil will dig in and tear the sur-
face. A couple of soft, camel-hair
brushes for applying dope to the sur-
faces of your models are also needed.

A flat soft pine board, Celotex, or a
similar soft wall board, makes an ideal
working surface. They are soft enough
to take a pin and firm enough to with-
stand a lot of use. You need such a
board to protect your worktable top
from.damage. Also get a roll of wax pa-
per to place over your plans while build-
ing on them, to keep cement from adher-
ing to the plans. This will facilitate the
removal of the work from the plan after
completion. In addition you’ll need a
coping saw with finely cut teeth to cut
curves in heavier and harder balsa.

As you gain experience and skill, you
will want to build more intricate models
which call for other tools. A small block
plane is handy for trimming to finish
size, and for smoothing out the curved
surfaces of many model plane sections.
For cutting wire, diagonal cutting pliers
are needed. Needle-nose and round-nose
pliers are excellent for wire bending. A
small bench vise, a soldering iron, some
small clamps, and a pair of dividers also
can be used to advantage on more intri-
cate models.

Your workshop probably already in-
cludes many of these tools—the rest can
be bought at hardware stores, at most
Hobby Shops, or by direct mail.

WHICH WOOD FOR WHAT? The
use of a kit generally eliminates the
need for the selection and purthase of
balsa  wood. But you must know your
building materials if you’re using maga-
zine plans. Like anything else, care
must be taken in their selection. The
right kind of wood must be put . into
the right place if best results are to be
obtained.

Because of its natural characteristics,
porosity and lightness, balsa wood is
the ideal material for building model
airplanes. It grows in Central and
South Ameriéa and is noted for its
rapid growth. It differs from the hard-
er domestic woads in that its pores are
much more numerous and larger. In ad-
dition to. making the wood light, the nu-
merous pores act as a sponge .and ab-
sorb cement, creating a strong bond be-
tween joined pieces.

For this reason, it is good practice to
follow this procedure when cementing
parts together: Always apply a coat
of cement to each joining part and al-
low this cement to become absorbed into
the wood. Then, apply another coat to
act as a strong binder for the parts.

Balsa wood ranges from rock-hard to
very soft. Between these extremes are
many grades and variations of softness
and hardness. All of these grades are
useful if utilized properly. Use the fol-
lowing as a guide in your selection.

PART OF MODEL TYPE OF WOOD

Wing Ribs Soft, straight grain
Leading Edge Med.-hard, str. grain
Longerons Rock-hard, str. grain
Trailing Edge Med.-hard, str. grain
Glider Fuselage Rock-hard, ebsolute str. gr.
Motor Stick Rock-hard, absolute str. gr.
Rudder Med.-hard, str. grain
Stabilizer Med.-hard, str. grain

Wing Tips Med.-hard, str. grain
Bulkheads Med.-hard, quarter grain
Props Med.-hard, str. grain
Spars Rock-hard, str. grain
Glider Wing Med.-hard, str. grain

Balsa wood has its insect enemies,
which dig into the tree while it is grow-
ing. When selecting your wood, watch
out for tiny holes—they are a source of
weakness which may pass unseen and
show up when it is too late. At the first
strain or impact, the wood will give at
the weak spot. Get the finest wood and
youw’ll have strong models.

Balsa is cut into many standard sizes
for the convenience of the model build-
er. Sheets are available in the following
thicknesses: 1/16”, 3/32”, 1/8”, 5/32”,
3/16”, 1/4”, 5/16”, 3/8” and 1/2”: All
sizes over 1/2” may be considered as a
plank or a block.

These sheets are cut into strips—
squares, such as 1/16” x 1/16”, 1/4” x
1/4", ete.,, or rectangular strips like
1/8” x 1/4”,1/4” x 1/2”, and so on. All
are available at your local Hobby Shop
or through magazine advertisers.

BUILDING YOUR FIRST PLANE:
Now to get started building model air-
planes—to apply the knowledge gained
so far from this article and, with just a
little care and attention to details, build
a basic plane which will fly well.

Study our half-size plan of an All-
Balsa Primary Glider and familiarize
yourself with every detail of its make-
up. Note that the fuselage is 3/16” x
5/8” x § 1/2” balsa. The outline is com-
pletely angular and these lines can be
laid out with ruler and pencil. The top
of the fuselage is absolutely straight.
This will allow the wing to be mounted
on a smooth platform.

If you find that the rock-hard balsa
used for the fuselage is difficult to man-
age with your cutting tool, your coping
saw will ease the operation for you. Cut
outside of the outline and use a sand-
ing block with No. 1 sandpaper to finish
down to the line.

Now is the time to make yourself a
good sanding block. Use a 1/2” balsa
plank, 2” wide by 4” long. Round off one
edge of the plank and leave the other
three edges at right angles (see Figure
1). The rounded-off part of the block is

used for sanding any concave surfaces
and the procedure is to hold the block
at an acute angle and sand with the
rounded surface.

When the block is finished, fold the
sandpaper around it. Do not overlap
the ends. Just have the paper even at
both ends of the block. A couple of
thumb tacks will hold it firmly on the
bleck and paper changes can be made
easily.

After the fuselage outline has been
sanded, use your knife to remove the
outer corners, as shown in Figure 2.
Many model builders use single-edge
razor blades for this job. Leave square
the portions of the fuselage where the
wing and stabilizer rest.

After trimming the corners, use the
sanding block with 2/0 sandpaper, and
finish all four corners of the fuselage to
a smooth radius. Then form the nose of
the fuselage to a nice even contour.

To complete the fuselage, use your
coping saw to cut the rudder slot in the
tail end. This slot (shown in Figure 3)

should be about 1/8” longer than the
base of the rudder. The additional
length is needed to receive a rubber band
to hold down the stabilizer. The same
rubber band will keep the rudder firmly
in place.

Use tracing or wax paper to mark
the outlines of the wing, rudder, and
stabilizer onto a piece of 1/16” x 2”
sheet balsa. Use the wood requirement
chart in this article to select the right
grade of wood.

Trace wing in one piece. Cut from
the sheet and sand all edges, as well as
the top and bottom of the wing. The
leading edge and the wing-tip outlines
should be nicely rounded. Use 3/0 sand-
paper on your block.

After sanding, draw a center line
across the bottom of the wing and cut
along this line with a razor blade. Use
the straight-edge as a guide and cut
only half way through the wood. Now
make a dihedral block from scrap balsa

(Dihedral is the upward slant of the
wing panels outward from the fuselage.
Its purpose is to furnish stability in
flight). The length of this dihedral block
should be 1 1/2”, or the total of the
dihedral of both wings.

Hold one half of the wing down on
your work board with the cut section on
the bottom. Gently bend the other half
upwards. The bend should take place at
the partially cut section on the bottom.




You will find it necessary to crack the
wing slightly to get the correct angle.
Raise the tip of the wing just enough
to insert the dihedral block beneath the
tip of the wing (see Figure 4).

Now cement alohg the cut on the un-
derside of the wing and pin one wing
half down onto the board over a piece
of wax paper. Pin the dihedral block
into place under the other wing tip.
Next apply two coats of cement across
the crack on top of the wing. See refer-
ence to this point in the top-view draw-
ing of the full-size parts. When the glue
has set firmly, the wing can be removed
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from the work board. The rudder and
stabilizer are cut out next and finished
in the same manner as the wing.

When all the parts have been fin-
ished, sand them to a fine smooth finish.
Then apply two coats of thin, clear dore.
Because clear dope has the tendency to
warp thin wide sections, it is good prac-
tice to hold such parts absolutely rigid
and square between the fingers of both
hands while they dry.

Light, strong elastic bands are used
for assembling the glider. The wing and
stabilizer are affixed at the points shown
on the side view of the fuselage. After
assemnbly, hold the glider at eye level
and check to see that all surfaces line
up (as in the front view on the plans)
and are at right angles to the fuselage
when viewed from the top. Should &
part be out of line, insert slivers of
balsa at the proper places until they
are properly lined up. Then cement the
slivers firmly in place.

When the glider has been assembled
and lined up, balance it in this fashion:
Raise the glider between your finger
tips, at & point one-third back from the
leading edge of the wing. If the model
settles with the tail panging low, add
weight to the nose (see Figure 5).Three
kinds of weight can be used: [1] A nail
(for which a hole must be drilled) ; [2]
B B shot (which is placed in a hole made
for this purpose, after which a plug of
modeling clay or balsa wood is added to
hold it in place); or [3] Modeling clay
(which is the most commonly used bal-
last for this purpose). Add only as much
weight as is necessary to balance the
glider.

Should the model settle with the nose
hanging downward, move the wing for-
ward, as shown in Figure 6, until the
glider balances with the fuselage level.

FLYING YOUR GLIDER: With the
model exactly balanced, you are ready

to do some flying. Patience is needed,
but the techniques you acquire now will
carry over and into the entire science
of model airplane flying. The first step
is test-gliding. Early evening of a calm
day is an ideal time to do this. Select 2
good open area—a field with a growth
of soft grass on it is good. .

Kneel down and launch the glider
forward, holding it so that the nose is
pointing slightly downward. Should the
glider tend to stall, or nose-up, move
the wing a little to the rear (again see
Figure 6). A stall is a complete loss of
lift, usually resulting from too steep
an angle of climb. Keep launching the
glider and sliding the wing a little bit
at a time until the glider has an abso-
lutely straight glide, with a slight, even
sinking action over its entire length.

If the glider, on being launched from
your kneeling position, dives forward,
a nose-heavy condition is indicated. This
is corrected by moving the wing forward
until the glide is flat and steady. It may
sometimes become necessary to move
the wing too far forward to be practical.
In such a case, a sliver of balsa should
be inserted beneath the trailing edge
of the stabilizer.

Should the wing have to be set too far
to the rear, a balsa sliver must be in-
serted beneath its trailing edge. As these
adjustments are made, and the glider
is launched for testing after each ad-
justment, study the results obtained.
By doing so you will soon learn how
every move of each part of the plane
affects its flight characteristics. This-is
the foundation of the science which is
used to fly all types of models. Watch
every detail and remember which ad-
justment caused what action.

With the correct glide achieved, we
must now check the turn. In a glider, it
is better to have the turn opposite the
power. The power in this case is the
hand-launch, or throw. The turn can be
established by bending the trailing edge
of the rudder in the desired direction.

When the glider is launched, the
model should begin to turn a few feet
in front of you, and the turn should
be a very shallow bank. A steep or ver-
tical banked condition is wrong and will
cause a fast downward spiral.

This being accomplished, it’s time to
get up and really try out your glider.
This power-launch should be a firm
one—not a wild full-strength pitch. Re-
member that the throw should be
straight ahead—never up or down—and
in a banked position. This banked con-
dition should be opposite to the turn
which has already been determined.
Keep in mind that the launch is
straight ahead. A well-adjusted glider
will perform well in its climb when
properly launched and will level off
without any loss of altitude and glide
tightly in the direction of the turn.

If, however, your glider tends to loop
in the climb, move the wing rearward
or increase-the turn. Increasing the turn
is the best way:to prevent the loop, but
it requires cautious and careful adjust-
ment—otherwise you will suddenly find
your glider in a steep spiral dive. Cor-
recting the turn permits the maximum
in gliding endurance. °
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@ An expert model builder doesn’t buy
balsa when he needs it, he buys it
whenever he sees a good stock. In that
way, he gets the grades best suited for
his needs. After all, it doesn’t make

sense to spend days building a model,

only to have it break on the first flight
because of structural failure.

In selecting balsa sheets and strips
remember that, as on full-size aircraft,
you want high strength with low
weight. It is surprising how easily this
can be achieved by utilizing special
balsa weight and grain-cut character-
istics. Did you know that 6ne sheet of

A B
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Fig 1 Fig.2 A B

balsa can be three times stronger than
another, although both may have been
cut from the same log? And that one
sheet can be bent into tubing without
trouble, while another will crack under
comparatively light pressure? Also,
that small hard balsa spars will absorb
crack-up shock that normally would
snap large soft balsa spars?

Balsa, like any other wood, grows by
accumulating material around its di-
ameter—each period of growth is like
a separate tube. This periodical growth
can be seen and is known as annular
rings.

Figure 1 illustrates a cross-section
of a log, on which plank cuts are shown.
Examining planks No. 1 and No. 2, you
will note that sheets cut from plank
No. 1 along C-C contain material which
accumulated in several years, as you
can see by the annular rings. Such cuts

are known as quarter-grain in lumber
circles, or C-Cut in the model world.
You can recognize such cuts by their
glazed and scale-like surface.

C-Cut sheets are exceptionally stiff
and are-®liable to crack when pressed
between thumb and palm. The stiffness
is caused by the laminated-like struc-
ture of the wood, as sketched in Figure
2-C—and it is this stiffness which can
be used to great advantage in ‘model
building.

C-Cut balsa is perfect for wing ribs,
bulkheads, and any other surface that
must not warp but must still be light
(see Figures 3 and 4). Ribs made of
this type of balsa will hold their shape
under the pressure of the paper without
buckling—and that pressure is greater
than you think. Figure 6 shows a com-
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parison between C-Cut and A-Cut balsa
under pressure. Proper strength balsa
will help keep the wing lined up, and
so prevent warping.

To obtain similar anti-bending

strength from A-Cut balsa, you will
need sheet three times as thick. When
C-Cut is used on bulkheads, as in Fig-
urée 6, it is advisable to cement a small
strip across the grain, to keep it in line
during assembly. On indoor models,
where a rib is nothing else but 1/32”
sheet balsa cut to airfoil outline to
make it 1/32” square, your balsa must
be cut from true C-Cut. We could say
more about C-Cut, but you will learn
more by getting a sheet and actually
using it. Look for it every time you go
to a hobby store—you will not find it
very readily, so it’s best to buy it when
you see it.

Sheets cut from plank No, 2 along
line A-A have just the opposite of
C-Cut characteristics. You can recog-
nize A-Cut, illustrated in Figure 24,
by its velvety feel and by the ease with
which it can be bent into tubular shapes
(note comparison between C-Cut and
A-Cut in Figure 7). It will bend with-
out moisture, except when making tub-
ing. It is not advisable to use true
A-Cut for ribs, bulkheads or the like—
use it where you need considerable
bending, like covering round surfaces
as in Figure 3.

There is still another cut which is
most common on your dealer’s shelf

. . cut B-B, illustrated in Figure 2B.
This can be recognized by its small
speckles, and by the diagonal grain
lines at the ends. Always take B-Cut
in preference to A-Cut if you cannot
obtain C-Cut.

B-Cut comes in handy on shallow
bending surfaces, such as the leading
edges of a wing, as shown in Figure 4
It is recommended for all ord
thick sheet work, like wing tips, wh .¢
a certain amount of thickness is re-
quired for shaping. It will not snap like
C-Cut, nor bend or warp like A-Cut.

As for strip balsa, the strength of
balsa, like any other wood, depends on
its density or weight per cubic foot.
Two spars cut to identical size but of
different weight will vary in strength
according to their weight. That is, a
spar cut from twelve pound stock will
be twice as strong as the same size cut
from six pound balsa. In other words,
if two spars weigh the same, regardless
of dimension, but have a similar cross-
section shape, their strength will be
the same. This means that if you follow

Balsa?

plans by using the same sizes but
lighter balsa, your model will not be
as strong as the original.

So, remember—the strength of balsa
strips depends on the weight of the
balsa from which they are cut. There
is, however, a distinction between hard
and soft spars or strips which must be
considered. As illustrated in Figure 8,
a cross-section spar cut from hard balsa
will bend at least twice as much as one
of the same size cut from light balsa,
when under a similar load. So, if we
multiply the load by the bending dis-
tance, we find that the harder stock
will consume shock energy over a great-
er distance, while the light balsa spar
might snap under a sudden shock. This
fact is in evidence on the flying field.

Balsa is strongest under direct com-
pression (Ever wender how a %"
square longeron can take such a load
as a fully wound rubber motor?).
Therefore, make every effort to have
it under full compression at all times.
This means generous use of ribs and
uprights, to prevent the spars or
longerons from getting out of direct
compression.

One secret of fine workmanship is
to use light and generously sized balsa
where shaping is required. This will
give you a chance to shape and sand
to exact shape and have a smooth-look-
ing surface. Whenever you have to cut
ribs or other irregular outlines, use
light or medium balsa. On hard stock,
the blade will tend to follow the grain
line and it will be most difficult to obtain
smooth razor cuts.

Don’t be tempted to use 1/64” or
even 1/32” balsa sheet for covering—
you’ll be disappointed! In the first
place, you will not have much thick-
ness left to sandpaper smooth—and
nothing looks as bad as rough balsa.
Also, cement will pull the thin sheet
down along the bulkheads or ribs.
Never use less than 1/20” balsa for
covering. It’s much better to use thicker
but lighter grades, and then sandpaper
them smooth, While sanding, the joints
will-be filled with dust, and so produce
a clean-cut appearance.

To summarize: Test the advantages
of using quarter grain or C-Cut balsa.
Use hard balsa strips and spars to
obtain “elastic” strength. Stock up
whenever syou find good balsa. When
selecting, be particular about surfaces.
A sheet or strip is as weak as its deep-
est saw cut. Always sand out saw
marks. And always remember that good
balsa, properly used, is your cheapest
insurance for successful model building.
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NOSE BLOCK
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1/2 Scale Plans-

Wustrated
Assembly Data!

® Begin  Midgie’s construction
with the fuselage, completing all
phases of its construction, includ-
ing the covering, before tackling
any other parts. The series of
drawings herewith should make
the entire construction job rela-
tively simple and help you pro-
duce a model you will be proud of.

Let’s get started, by gathering
together the following materials:

BILL OF MATERIALS

/(Balsa unless efhlrmseL specified)

hard ongerous, uprights,

cross wing leading edge

/16" e Nose block

* x 24" (medium) ... Gussefs, wing ribs

& dismefer 8" fong dowsi ... Wing hold-on
=Y x 136 , (hard) . Sper, wing trailing. edge

[ » {med.u
2-3732” x3/ xS (hard) |

ing
leading
S spais, ribs
“Tail ¥ips, trailing

1—3/32” x 27 x 36" (madium) ..

edgas

1=%" x 14" x 87 (medium).............. Propeller

Celluloid, rubber model hssuza nlamc bands, |
4"

diameler hardwood wheels, music  wire
(larding gear, prop. shaft).

All of these supplies should be
readily obtainable at your local
hobby store.

1" WHEEL

|\MID6 EII

“WING HOLD-DOWN DOWEL}
1/16" DIAMETER

o 1/8"sQ.

RUDDER PLAN
ON PLATE 2

RUDDER OUTLINE

- —

' STABILIZER ——\\ /
OUTLINE

e sweeT / STABILIZER

Il
1/16" SHEET]

REAR RUBBER PEG il E—
178X 174" BALSA ——=

g o, ST

LANDING GEAR
.034 WIRE

5"

In covering the fuselage, note that there are
five pieces of tissue used: two for the top, one for
the bottom, and one for each of the sides. The top
of the fuselage is broken up into two sections:
forward of the cabin and rearward of the cabin.

A nice touch is to use the covering tissue to
form the trim around the cabin windows and the
windshield. To do this, dope the tissue to the cellu-
loid where it covers the fuselage structure. Be
sure to apply the dope at the structural members
only. When the tissue is dry, use a sharp razor
blade to trim away the excess tissue over the
windows and windshield.

As the construction of the stabilizer and rudder
duplicates that of the basic structure of the wing,
detailed illustrations for building these parts have
been omitted. Just follow the wing construction
instructions for these parts. Note that only half
of the stabilizer is shown on the plans—trace a
duplicate of this half on waxed paper, reverse,
place beside the half shown, and your stabilizer
plan is ready. The rudder plan is presented on
this page.

After youve finished constructing all of the
various members of your Midgie, the next step is
to carve the propeller. Elsewhere on this page
you'll find a drawing giving all the dimensions
for the propeller blank.

Lay out the propeller as indicated, using a soft
pencil for drawing the lines on your block of
balsa, to prevent digging into the wood. After the
lines are all indicated, drill the prop shaft hole.
Use a 1/32” drill, to allow clearance for the shaft.
On the original propeller, a shaft bearing of 1/16”
diameter aluminum tubing, with a 1/82” inside
diameter, was used. Most hobby stores can sup-
ply you with this material,

WING RIB TEMPLATE
1716" SHEET-16 REQ.

Rubber Powered

Trainer

If you use the tubing, a 1/16” hole will have
to. be drilled through the propeller hub. Press the
tubing into the propeller, using cement to keep it
from rotating in the hole.

To start fabrication of the.propeller, cut out the
bottom as indicated on the drawing, using your
coping saw for this operation. Allow at least 1/32”
clearance outside the line. then sand to the line.

After the bottom has been sanded, cut out the
sides as indicated; again using your coping saw.
Sand and finish as in the previous-operation.

The balance of the work requires extreme ac-
curacy. Start by carving the bottom of the blade,
rough carving to the line shown on the propeller
blank. Finish with sandpaper. Then carve and
sand the upper section of the blade until it resem-
bles an airfoil shape. It should be about 3/32”
thick at about 1/8 the distance from the leading
edge of the blade. The leading edge should not
exceed 1/16” in thickness and the trailing edge
should be brought down to a thin edge. Don’t make
it razor thin—leave just enough for the finishing
touches,

After the shaping, carving and sanding opera-
tions have been completed, give the prop at least
three coats of plasticized clear dope. Plasticized
dope consists of at least 20 drops of good quality
castor.oil (Bakers AAA is a good type) to a four
ounce bottle of clear dope. This special dope prep-
aration will prevent shrinking and warping of the
prop blade. Be sure to sand the prop with 4/0
sandpaper between coats of dope.

Now attach the propeller to your plane, as indi-
cated in Step 11. Attach the wing by stretching
two rubber bands across its top, attaching the
ends of the rubber bands to the wing hold-downs
shown in Step 7. The rudder and stabilizer are
cemented as shown. One more step and we’ll
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1. Lay the full-size plans of Midgie on your worktable and cover with
good, lightweight wax paper. Then, use firm, straight 13" square balsa
for the longerons. The fuselage outline is laid down with pins
beside, not through, the wood. Mate all angular joints accurately.

2. Cut uprights and diagomls in pairs to proper length; to insure ac-
curacy for the two sides. Coat the end of each piece with cement and
allow to dry. Similarly coat the longerons at the poinf where the up-
rights are inserted. Now cement lightly and set members in place.

3. To insure accuracy, the fuselage frames are made one over the
other. Insert the 3" square longerons for the second frame between
the pins already in place and repeat steps | and 2. Use a sharp dou-
ble-edge razor to separate frames, pressing lightly but not cutting.

5. Taking your time, assemble the sides by pinning as shown. Use a
triangle or other right-angle instrument fo gauge squareness. Check
all four sides: the bottom as shown, the sides and front by setting the
fuselage upright, and the top by laying the framework on its side.

4. Be absolutely sure that the cement has set firmly before inserting
the front cross pieces and drawing the ends of the fuselage frames
together. Pin as shown, then cement, checking for squareness. When
securely set, insert the other cross pieces and complete framework.

4. Remove frames from workboard, using needle-nose pliers to remove
pins. Hold framework tightly while removing pins. Then, cut out the
cross piezes for the cabin section. Coat with cement and allow to dry.
- Then cement in position, using right-angle template for squareness.

7. The wing hold-down dowels and their gussets, the rear rubber peg
brace, and the !/g” sheet insert at the stabilizer slot are now added.
Cement the 1/16” sheet gussets in place, then drill a 1/16”
diameter hole and insert the dowels. Insert other pieces as shown.
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be ready to get down to the sport of
flying our Midgie . . . we still have to
add our rubber motor. Start by remov-
ing the covering 'at the section of the
fuselage below the rear rubber heok.
This forms a meat aceess hatch.

Next;, lubricate your rubber motor,
which should consist of six strands of
T-56 14” brown rubber. For a lubricant,
use a mixture of one part liquid green
soap and one part glycerine, rubbing
the mixture thoroughly into the rubber.
Then, wind the rubber a few times, out-
side of your airplane, and shake well.
This will get rid of any excess lugricant
which might splash around the” inside
of your Midgie and ruin her looks.

The use of this lubricant will extend
the life of the motor and add greatly to
its elasticity. Rubber has a tendency to
heat up while being wound, the heat
increasing as more winds are added.
Finally the heat becomes so intense that
the rubber welds together in many
spots and becomes lumpy.

Also, rubber has a tendency to crack
at any point of contact between it and
the prop shaft or rear rubber hook.
Ever notice this condition after a flight
and wonder how come?
~ The rubber lubricant prevents the
rubber from welding together, reduces
the heat, and prevents friction at the
suspensien peints.

So much for the “how” and “why”—
now back to Midgie. To install the
motor in your plane, simply attach one
end of it to a length of firm, thin wire,
take off the nose block, and extend this
wire from the front through the inside
of the fuselage, out through the bottom
of the fuselage at the access hatch.

Then, insert the rear rubber hook
through the center of the strands, re-
move the wire, and the rear connection
has been made. Now loop the front end
of the motor over the prop shaft hook,
insert the nose block back into the fuse-
lage, and your installation is completed.

Before any power flights are at-
tempted, your model must be balanced
and then test-glided.

To balance, stand the eompleted
model on a table top. Now place the
index finger of each hand under the
wing tip at the spar position on the
wing. Raise the plane gently from the
table and notice the position in which it
hangs while suspended.

If the tail hangs low—below the
horizontal line between the propeller
and stabilizer — the wing must be
pushed back until the suspension of the
model is absolutely level.

If the nose hangs low, the wing must
be pushed forward.

Some builders achieve balance by in-
serting weight (ballast) at either the
nose or the tail, wherever it may be
needed. Our Midgie is so designed that
it should balance correctly if everything
is in the position shown on the plans.
Any adjustment will be so slight that
ballast will not be needed.

After balancing, the model is test-
glided. A calm late evening is about the
best time for these tests. Use a nicely
sodded field, preferably where the grass
is slightly higher than usual. In a
kneeling position, throw the model gent-
ly forward, having the nose pointing
slightly toward the ground when re-
leased in the glide.

Try gliding the model a few times
before checking its flight character-
istics. Then notice what happens when
the model is gliding. Does it have a
tendency to rise sharply and then seem
to- fall off to either the right or left?
If so, it is stalling. Does it have a ten-
dency to fly speedily into the ground?
If it does, it is diving.

To correct the stall, insert a shim (a
‘thin sliver of wood) beneath the trail-
ing edge of the wing, and glide again.
If the model continues to stall, increase
the thickness of the sliver until the
model has a nice straightforward glide,
with the model slowly sinking until a
gentle landing is made on the ground.

If the model dives, insert the shims
beneath the leading edge of the wing
and keep increasing thickness until the
model slowly sinks and makes a gentle
landing on the ground.

When the glide is right, adjust for
the turn. Your model should turn to the
right in circles of approximately 40 to
50 feet. Be sure to keep the turn to the
right. To get this turn, warp the rudder
to the right by breathing lightly on it
and then gently twisting it with your
fingers.

When both glide and turn are right,
we are ready for our power flights. A
number of test flights are in order, each
successive flight with slightly more

3/32"saQ.

power (more turns in the rubber) until
maximum power is uscd.

The first flight should not exceed
more than 50 turns on the rubber. With
motor wound clockwise, release the
model by gently thrusting it forward,
directly into the wind. Don’t throw it
forcibly, just thrust it lightly. When
released, the model should go straight
ahead, climbing to a height of approxi-
mately 15 or 20 feet, and then glide to
the ground.

Wind the motor to 75 turns and re-
lease in the same fashion. Now the
model should turn very gently to the
right and continue to climb very slight-
ly, to a height of no more than 30 feet.
If, however, the model has a tendency
to rise abruptly and then fall off either
to the right or left, or slide back on its
tail, it is in a power stall. The only
correction for this condition is down.
thrust.

Downthrust is added by inserting a
sliver of balsa between the top of the
nose block and the fuselage. This will
point the nose block and propeller slight-
ly downward.

Now wind the motor again to 75
turns and release. If the model con-
tinues to stall, increase the size of the
sliver. Continue this operation until all
stall has been eliminated from the
power climb.

Next, wind the motor to 125 turns
and release. If the power stall returns,
increase the downthrust. But, more im-
portant, notice the turn. If the model
continues to turn to the right, every-
thing is still under control. If, however,
the model has a bad turn to the left
under power, that old Debbil torque is
beginning to get in its dirty work.

The only way of correcting torque
turn is by use of right offset thrust.
Insertion of shims is required again,
this time between the side. of the nose
block and the fuselage. You will notice
now that the nose block points down
and to the right. Continue inserting
shims until the model is climbing nicely
to the right under power, and gliding
to the right when the prop stops.

With this accomplished, all tests have
been completed—the model is ready for
all flying conditions short of high winds
—and you're all set to become an active
participant in the sport of flying model
airplanes!
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® To many modelers, warped wings
are a problem. Some modelers solve
the warped wing problem by turning
to stamp collecting, others bear with
the problem, and a few design wings
that won’t warp. This article will show
you how to design wings that are more
warp-resistant than the spar and rib
structure commonly used.

The two main causes of warped
wings are: those due to aerodynamic
effects, and those due to poor struc-
ture. Aerodynamic loads producing
twist in the wing will not be consid-
ered in this article, since they are small

.compared to the twist loads produced

by faulty construction.
Most: modelers will usually agree
that a wing doesn’t warp until it is
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covered, so we will assume that the
covering causes the warps. When tis-
sue, silk, silkspan, or nylon are used
to cover a model, they are usually put
on loosely and then shrunk tight and
doped. When theé covering is doped it
shrinks, and since the edges of the
covering are tied down, tension is puf
into the covering which puts forces on
the structure as shown in Figure 1.
-When you look in' at the end of a
wing, the forces are as shown in Figure
2. In Figure 2, the forces on the top of
the wing are drawn longer to show
that they are larger than the forces on
the bottom of the wing. These larger
forces on the top of the wing cause
the wing to twist and there is your
warp. The forces could just as well be

WAEFING FOECES
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large on the bottom of the wing and
small on the top. This would cause the
wing trailing edge to wartp down.

Summarizing, let’s say that wing
warps are caused by the covering
shrinking unevenly. And, since we
know the basic cause of wing warps,
we can go about designing a structure
that will resist them.

First, consider a flat sheet of balsa—
it can be twisted very easily. However,
if it is rolled up into a tube, it is much
more difficult to twist. You can see
from this that all you need to resist a
warp or twist is to have some cross-
sectional area. Going on this idea, a
wing like that shown in Figure 3 might
be a good type to try. The main trouble
with this wing is that it would be
rather difficult to buyild, unless some

WARP FREE WINGS

Warp-free and light, that's
the secret of wing structure.
Here’s the way to do it!

kit manufacturer would pre-fab it.
Now that we have concocted a wing
design that is warp-resistant but is*
difficult to build, let’s consider a few
wings that can be built quite easily.

TYBULAR SPAR

One way to make the wing with the.
tubular spar easier to build would be
to change the tube into a box spaf, as
shown in Figure 4. This wing might
be a little heavy, but we can lighten

the box spar by using longerons and
diagonal bracing, as shown in Figure
8. The truss-spar wing can be built very
light and strong. One suich wing was
built for a Wakefield model and, while
the complete model weighed thirteen
ounces, the wing weighed only one

LIGURE 5
ounce, and had adequate strerigth to
carry the model.

If you don’t like the wings that we
have shown, we can go to other de-
signs. Again, we will go back to the
tubular spar wing in Figure 3 and
change the tube a little. This time we
will move the spar forward and make
it “D™ shaped, as shown in Figure:6.
This wing is quite conventional since
it has a spar on the top and bottom of
the wing and a sheet covered leading
edge. It is very warp-resistant if a

strong trailing edge is used. However,
if the.wing is thin and the ribs are not
deep enough to carry a strong trailing
edge, the rear part of the wing will
warp.

_It should be noted that the wing in
Figure 6 has a built-up spar. The wing
is assembled by slipping the ribs onto
the %% square spar caps. Then the
vertical sheeting is inserted between
the ribs and cemented in place. The
grain in the spar sheeting must run up

SHEET COVERED
LEADING EOGE
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and down. It has very little strength
if it runs spanwise.

Now let’s go back and consider in a
little more detail the mechanics of how
a wing warps. In Figure 7, a spar with
its ribs attached.is shown. There are
no leading or trailing edges so, if the
spar is twisted, the trailing edges of
the ribs will move, each one moving
a little more-than the rib before it.
You can see that, if a trailing edge is
added, the wing will be made stiffer.

However, the trailing edge can be
made just so,strong and then the size
of the trailing edge gets too big and
heavy to be practical. Usually the
trailing edge has to be made quite
large to provide much warp resistance.
If the wing still isn’t stiff enough when
you put the trailing edge on, and it
usually isn’t, the next thing to do is
to add another spar. Of course, you
could add a dozen or. so spars all over
the wing and make it very stiff but it
will also be very heavy, and'too much
weight brings too few trophies.

One way of getting around adding
too much weight, by adding too many
spars, is to put the ribs to work. You
saw in Figure 7 that each rib moved
just a little more than the rib just
before it. Why can’t we have one rib
hold the other and prevent if from
moving? All you have to do is put the
ribs in at an angle, so that the trailing
edges can come together.

This is shown in Figure 8 and is
basically the same type of construction
as the Davis Hoganamic construction.




It is the most warp-resistant type of
wing we’ve seen and is currently com-
ing into vogue in various parts of the
country. This type of construction has
been used on real airplanes too. The
best known example is the Ercoupe
which has a full depth main spar, and
aluminum sheet covered leading edge,
and diagonal ribs.

Now we have a couple types of wing
structure that are very warp-resistant.
There are many variations possible
that would be quite good, so we will
enumerate the requirements of a warp-
resistant wing:

First, you must have some thickness
in the wing to provide space for a
torque tube. The torque tube can take

many forms, such as the tube in Figure
3, the box in Figure 4, ‘the truss in
Figure 5 and the distorted tube in
Figure 6.

Then, ‘you need a strong trailing
edge. Use a wide trailing edge and
make it as deep as the airfoil section
will allow.  Use hard balsa for the
trailing edge and cement it in place
as ﬁgm’ly as possible.

Remember that the covering causes
the warps, so use care. Put it on evenly,
and dope both the upper and lower
surfaces in one job, and then let it dry.

So far, we have discussed why a
wing warps, and have 'shown various
structures that are very warp-resistant.
Now let’s say something about build-
ing wings:

The wing is the most important
structure on an airplane. Since it is
the most important structure, it should
be given the most attention when it is
designed and built. First, pick an air-
foil section that is deep enough to hold
a strong spar. A thickness of 10% or
129% chord length should be the mini-
mum. Then, use a hard wood for the
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spar. Hard balsa or -even pine or bass-
‘wood should be used. Try to pick an
airfeil that will allow you to use a
strong trailing edge. Don’t use soft
balsa for ribs.

About this time everyone will be
yelling that a heavy structure is being
advocated when they want light
weight. Sure, it’s fine to have a super-
light model, but if the wings: warp
every time a ray of sunshine hits it, the
model won’t turn in good flights no
matter how light it is. To be seen in
the winners’ circle takes a dependable
model, and to be dependable a model
must be capable of being flown in all
types of weather. Fly all the time with
warp-proof wings!

Build Better Fuselages

Build good, sturdy, well-designed fuselages
and you'll get more fun out of model aviation!

INSTALLING LANDING GEAR

® “The trouble with most how-
to-do-it articles,” said the dealer,
“is that you writers review a lot

of things that any live modeler

can see on a magazine plan or in
a kit. Take fuselages, for instance.
Who doesn’t know a square built-
up type when he sees it? Or the
carved body of a speed job? Or the
slablike fuselage of a profile U-
control trainer ?”

“So what should we do?” we
asked the dealer.

“Well, there’s plenty of head-
aches in construction,” replied the
shopkeeper. “Why not stress the
helpful hints, the tricks of the

trade, things that make for bet-
ter, more. easily constructed mod-
els ?” That’s not a half bad idea, is
it fellows?

Model construction is constant-

ly - changing. When rubber-pow-

ered models were king, probably
90% of the fuselages were
“boxes’’—square or rectangular
cross-sectioned fuselages consist-
ing of four longerons and numer-
ous cross pieces. In fact, they still
are!

But, while free-flight gas
started the same way, it wasn’t
long before builders took advan-

tage of the fact that, there being"

no need for rubber space down
the middle, all manner of struc-
tures could be worked up on an
easily assembled erutch.

Came U-control, stressing
speed at first, and construction
got heavier for strength and to
permit the streamline shapes you
can get from carved blocks. Now
stunt, requiring lightness for
maneuverability, has brought in
the sheet-balsa sided fuselage, of-
ten realistically rounded off on
top and equipped with a cockpit.

Against this background we
might consider the fact that most
commercial kits are for U-control




models and that their parts, in-
cluding entire bodies and wings,
are usually prefabricated, leaving
only the final smoothing operation
to the builder. Most free-flight
models, on the other hand, come
from magazine plans and inher-
ently have comparatively little
prefabrication. Rubber-powered
models of the high performance
variety are seldom seen in kit
form. Most of the things we need
to know, therefore, deal with the
latter two types of models.

BOX FUSELAGES: More
fuselages have been built by the
“hox” method than by any other.
Two side frames are assembled
directly over the plans, one frame
over the other, with straight pins
to hold the longerons in place
while the cross pieces are added.
This simple fuselage can be a
man trap, so heed these sugges-
tions!

First, never drive your pins
through the longerons. That
weakens the wood and may cause
a break where a bend exists. Put
your pins on either side of the
wood.

If a very bad bend exists, soak
the wood in very hot water for
about ten minutes—more if the
wood is 8/16” square or larger.

Since the forward ends of the
longerons often split when you
put the sides together later, it is
a clever stunt to leave about 1”
of excess longeron wood sticking
out at the front. Cut off these
extra’ ends when the body is fin-
ished.

On all but the smallest ships,
acquire the good building habit of
double-gluing joints. The intended
joints are coated thinly with ce-
ment, then permitted to dry.
When dry, put on more cement
and put the cross piece in position.
Other things may give way but
such a joint will never fail.

When you coat the ends of the
cross pieces with cement, don’t
push the cress piece down between
the longerons in such a manner
that the squeeze causes the ce-
ment to shoot out from the joint.
Instead, push one end of the ce-
ment-coated cross piece against
the longeron, then lift up and
push the other end against the
other longeron. This gets cement
where it is needed. Then, put a
little more cement on either end
of the cross piece and slide it into
position.

Joining the two side frames is
often’ difficult. A good tip is to ob-
{ain modeler’s pins from your
dealer. These are small, thin pins
that make minimum sized holes
when you push them through the

VARIATIONS IN CRUTCH CONSTRUCTION

longerons, as you must do in ex-
treme- cases.

The secret of joining side
frames is to put in first those top
and bottom pieces which fall at
the widest point of the fuselage
(looking  down), provided the
longerons are parallel at some
point, as, say, from the front of
the wing to the back of the wing.

Equal length cross pieces may
be prepared by tacking down a
short length of strip to the board,
then sliding the ends of your cross
pieces against this stop, matching
each with its neighbor for precise
length. In other words, each cross
piece may be laid side by side and
trimmed to length.

Where fuselages have a con-
tinuous curve to the longerons on
the top view, put in the cross
pieces at the widest station only.
Then, attach the rear tips of the
longerons together and, finally,
draw the side frames almost to-
gether at the nose by means of a
rubber band wrapped around the
fuselage at the front.

It is essential, in making any
good model, to check the align-
ment or squareness of the fuse-
lage. This should be done by sight-
ing on the model from above as
well as from the front. By looking
down you can gee if one side is
further back than the other (in-
dicated by “leaning” of the cross
pieces) or spot cross pieces that
are in crooked. By looking at the
fuselage from the front you can
see if it leans one way or the
other, and then force it into
proper shape,

This checking is best done when
the first few top and bottom cross
pieces have been put in place and
the cement is still moist. Place a

‘triangle or some right-angled ob-

ject against the side of the fuse-
lage while it rests on the bench to
check alignment.

Incidentally, in cutting cross
pieces, use single-edged razor
blades; when the wood is 14”
square or over, first use a saw,
leaving a little excess wood, then
trim it evenly with the razor
blade. Cutting heavy wood with a
razor blade alone usually results
in slanted ends and poor joints.

SCALE-TYPE FUSELAGES:
Hardest of all fuselages to make
is the scale type—ironically found
most oftén on flying scale models
appealing. to youngsters—of the
streamline variety, consisting of
a number of thin formers and
numerous small stringers. Form-
ers may be 1/16” thick and
stringers 1/16” square. The easi-
est way to build such structures
is to use two keels of sheet wood,
not on the bottom (which allows
bulkheads to stagger up and down
for the length of the fuselage) but
on the sides.

For accurate construction of
bulkhead and stringer fuselages,
put in two of the widest bulkheads
first, assembling them. between
two stringers, one on either op-
posite side of the fuselage. It is
important to reinforce these key

_bulkheads across the grain with a

thin strip of wood, even if only
temporarily. Then pull the string-
ers together at the rear and put
in the remaining bulkheads.

Add one top and one bottom
stringer at a time, always balanc-
ing the pull which results from
hending one stringer with that of
a stringer directly opposite. When
you have at least four stringers in
place, assemble the cabin, if any,
as this keystone of rigidity will
hold things true.

When finished, always sand
away the formers between the
stringers. This “scalloping” keeps
the covering from snagging and
wrinkling at stringer joints.

JOINING FUSELAGE SIDE

EXAMPLES OF GOOD (left) AND POOR FUSELAGE DESIGN AND CONSTRUCTION
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FRAMES: The biggest headache
in joining fuselage side frames—
and this includes sheet-sided stunt
models—is an uneven bend. This
is caused most often by poorly
matched wood or, sometimes, by
having one side forward of the
other (top view), then trying to
make the rear tips of the fuselage
meet exactly. If possible, select
your wood to match in size, hard-
ness and grain. If you can, lay the
strips or sheets over some edge,
spring-board fashion, and place a
weight on the free tips. If two or
more pieces are placed side by
side, you can tell from the degree
of bending which piece is®hard
and which is soft. Of course, one
heavy side and one light side in a
kit leaves you no choice. If this
happens, purchase strips or sheet

-to match one side or the other and

replace the undesirable material.

If you must overcome a bad
bend, try holding the rear tips of
the sides, one in each hand, look-
ing toward the nose, then sliding
the sides back and forth slightly
until the bend looks right.

Then pin and hold the frames
in that position. Sometimes the
harder longerons may be sanded
away slightly on the inside faces
until they bend more freely.

In the case of stunt models,
which often have sheet wood bot-
toms as well, a bad bend may be
overcome by joining the rear tip.
Then, before adding formers. or
cross pieces from the wing back,.
attach the side frames to the
edges of the bottom, using plenty
of pins to hold the work (push up
the pins through the bottom into
the sides). The pre-cut bottom
will act as a jig.

When the box fuselage has been
joined at the tail, but before.the
remaining cross pieces have peen
added, place it on its side and
measure from the bench top upto
the rear tip of the body. Now turn
the body on its other side ahd re-
peat the measurement. If ' the
measurements are ddentical, your
job is accurate; if they are differ-
ent, remake the joints where the
longerons join at the rear and
check until the measurements are
the same.

SHEET BALSA SIDES &
BULKHEADS: With sheet balsa
coming into wider use, a great
many ships, ranging from little
rubber sport models to big stunt-
ers, have sheet sides and bulk-
heads. If you are designing your

‘own, always make the sides par-

allel to each other at the wing
location; sometimes this is easily
worked out from the nose to the
trailing edge position.

Bends on sheet side fuselages
put a heavy strain on the bulk-
heads, especially when their grain
is vertical. It is always good prac-
tice to reinforce vertically grained
corners with a thin cross piece of
strip to prevent buckling. If pos-
sible, run the grain of the bulk-
head from side to side. Properly
used, sheet provides the strongest
¢onstruction for its weight. We
have had a radio job with 14" soft
sheet sides fall 50’ from a tall tree
onto its nose without suffering
any damage!

On small models using 1/32”
sheet sides, or on 1/16” sheet,




where wide former spacing leaves large
unsupported areas, it isn’t practical to
cover the wood with paper due to the
resulting waviness. But, whenever pos-
sible, cover larger models—sheet areas
especially—with a tough material. The
combination of 3/32” or %” sheet and
paper is sturdy—the construction be-
comes almost unbreakable with nylon or
silk covering.

Be wary of using coarse sandpaper
on sheet balsa—deep, unsightly scoring
results. If the wood is not to be covered,
use Testors Sanding Sealer or any sim-
ilar compound to fill the pores and give
a smooth surface when lightly sanded.

In selecting sheet for the fuselage
keep in mind the needed strength and
weight, as well as the use to which each
part is to be put. For example, the
rounded top of the fuselage need not
be covered if it is made of sheet balsa
which is more than 1/16” thick. Just be
sure to pick a -cut of wood that flexes
easily across the grain, similar to what
you would use to wrap around very
sharp cross grain bends. Quarter grain
stock is very stiff and will break abrupt-
ly when you try to bend it. Use no
heavier wood than really required for
side frames. It is suggested that an
examination be made of well-known
stunt job kits. %" thick balsa is a good
all-round material, and 3/16” is quite
strong.

SHAPING NOSE BLOCKS: Another
tough construction problem is the shap-
ing of various nose blocks. We have
given up shaping these blocks before
putting them on the plane—we now cut
away most of the excess material, then
cement the block assembly to the nose.
When dry, a strong arm and a sand-
paper block with very coarse paper
speedily takes down the projecting
material. When the wood comes close to
outline, switch to medium paper, then
finish by rubbing with fine paper held
in your hand. Always cover the outside
surfaces of blocks with the same mate-

Float Types

Twin float gear is very
realistic

Rubber model floats are
small and usually of rec-

rial as the rest of the fuselage, if only
to give evenly matched surfaces when
color doped.

HOLLOW-BLOCK FUSELAGES:
Where great strength and super fin-
ishes are required, as on speed jobs,
hollow block fuselage construction is
fairly standard. For the average build-
er, metal bottoms are out of the ques-
tion, although ‘“Hell-Razor” bottoms
and “Speed Shells” recently came on
the market. Lower shells always are
made of hardwood or metal, due to the
pounding of belly landings on concrete,
and so on.

Speed kits, or other kits for sport
jobs that employ shell construction,
usually leave some work to the builder.
Material must be routed out to make
way for pushrods, tanks, and so on, to
varying degrees. It also may be desir-
able to gouge out more material to light-
en the plane or to even off the inside
surfaces. Sooner or later, you will want
to hollow out wooden blocks for some
reason—cowlings for instance—so add a
scoop-shaped chisel to your tool collec-
tion.

For a solid fuselage, select two blocks
of wood of the proper hardness and
spot-cement them lightly together. The
side and top profiles are marked on
and the excess wood cut away. A band
saw is ideal for this, buf a jig or a
coping saw will do fine in a pinch. Leave
excess wood for sanding down to out-
line. The blocks are next sliced apart
and hollowed. During this operation al-
ways rest the wood on soft cloths. Or
have you too hollowed a block neatly
only co discover to your dismay that the
outer surface was dented beyond salva-
tion from hitting the hard workbench?

While U-control shells are fairly
thick, smaller or lighter ships may have
their fuselages hollowed from a single
very soft block, with the wall quite thin.
Small streamlined flying-scale models
for rubber or baby engine power are
best made this way if you have patience.

Twin floats on control-line
Fireball

tangular configuration

PLANKING: A frequency encoun-
tered compromise between block shells
and built-up frames is the use of plank-
ing. Planking means simply that strips
of wood are put down side by side, like
wood on the floor, then sandpapered to
a smooth surface.

Planking appears frequently on
cowls, on rounded fuselages, or fuselage
tops. Very soft or mush wood should
be selected. As the planks run toward
a narrower portion of the fuselage, each
plank will have to be tapered, some of
them to a point. How this develops de-
pends on the individual. A good builder
will bevel the edges of the planks as
well, so that they fit smoothly together,
side by side, even around the sharpest
bends, or most abrupt former.

When an entire fuselage is to be
planked, start the work at at least two
separate points, on opposite sides of the
body—~four points is better still. Then,

having cemented on these two or four

planks, begin to add a plank at a time
beside each of the beginning planks. As
you go round the fuselage, need for
tapering will be revealed.

For cementing between planks, file a
noteh across the nozzle of the cement
tube so that the tube can slide along the
plank with the greatest speed without
slipping. This makes for even cement-
ing. Always avoid putting all the planks
on one side of the fuselage first, as the
foundation structure may be pulled out
of line.

The finished planking job should be
rubbed to ‘a smooth contour with coarse
paper, as many corners and cement
edges will be present. Finish with fine
paper. Mix talc and dope and rub it into
the cracks, then sand smooth. Use 8
sanding sealer and cover the surface
with paper or nylon or silk. Both nylon
or silk may he pulled over double curva-
tures without wrinkles, whereas paper
may wrinkle, and tear more readily.

And there you have a few hints on
fuselage construction.

Contest model has sled
type float for quick take off

—%

Three float gear type
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TOOLS AND MATERIALS USED IN COVERING.
Sharp cutting edges and good quality brushes are needed to do a good job of covering.

® What Material To Use: If
you're building your model from
a kit, the necessary covering ma-
terial undoubtedly has been sup-
plied. If, on the other hand, you're
building from magazine plans, you
have a choice of covering mate-
rials, depending on the size and
purpose of your model. Most com-
mon are rubber-model tissue, light
and heavy Silkspan or Sky-Sail
tissue, silk, and rayon.

Rubber-model t1ssue, as its
name implies, is best for all types
of rubber-powered ships, except
for the targer contest types. On
the latter, a heavier, tougher ma-
terial may be employed on the
fuselage to minimize tears, Tissue
also is used frequently on small
gas models and, on occasion, with
numerous coats of dope, for large
powered models.

Silkspanstype materials — are
used on ail but the smallest gas
models—particularly on U-control
stunt and sport designs, where the
wings take.a beating. This cover-
ing may be applied either wet or
dry. If affixed wet, Silkspan or
Sky-Sail tissue dries taut, and is
doped later. If applied dry, the
covering is water-sprayed and
then, after stretching tight, doped.

Silk and rayon are extremely
tough materials and supply the
durability needed on stunt models,
the larger free-flights, radio jobs,
sport ships, and so on. Applied
either wet or dry, these materials
give excellent, lasting finishes, but
require several coats of dope to
seal the pores. Both silk and rayon
have the highly desirable charac-
teristic of being capable of cover-
ing double curvatures found on
faired pylons, wing tips and some
fuselages,

How To Apply Covering: It is
advisable to first coat the neces-
sary members of the area to be
covered with heavy dope, waiting
for it to dry before going ahead.
This helps fill the pores of the
wood, making the material adhere
better to the structure. Uncoated
wood absorbs dope and sometimes
makes your covering job difficult,
especially in the case of undercam-
bered wings.

For actual application of the
covering, use heavy, clear dope to
stick down light tissue, and .2 mix-

giving down-to-earth info on applying covering

ture of half cement and half dope
to stick down silk or rayon. If
heavy Silkspan or other gas-model
tissue proves difficult to fasten
down, thicken the dope to a ratio
of about one-third tement to two-
thirds dope. However, don’t use
this thickened dope for over-all
brushing of the completed job.

As a general working principle,
covering material usually is ap-
plied at one end of the frame to
be covered, then stretched taut
and attached at the opposite end
of the frame, Finally, the remain-
ing two edges are secured.

For example, the side covering
of a box fuselage should be ap-
plied (when dry-covered) to the
foremost cross piece, then to the
rudder post, and finally to the top
and bottom longerons. After the
tissue is in place, spray it with
water. When it has dried, and the
material is taut, brush on the final
coats of dope. If the framework
has been predoped, the dope will
seep through the paper, adhering
to all cross braces beneath. Other
methods are apt to produce wrin-
kles.

In attaching the material, dope
is first brushed on the wood, then
the material is rubbed smoothly
into place with the forefinger. An-
other coat or two of dope may be
brushed on over the same. area
previously doped during the rub-
bing process, until the material
shows no inclination to lift off the
frame.

In the case of wet silk and
rayon, the material should be
stretched quickly in place and
wrinkles pulled out. Then the
attaching dope is brushed on in
the proper places, and finally
rubbed through to the wood with
the forefinger. Whenever possible
use wet covering, as it is easier
to work with. The dope will blush
temporarily wherever it was ap-
plied, but once the covering has
tightened and dried, this blushing
will disappear with the secondary
coating.

How To Cover A Wing: First,
analyze the job inhand. Assuming
you already have your material,
and decide to cover dry, determine
how many separate sections will
have to be applied to avoid wrin-
kles. This, of course, depends en-

tirely on the type of wing aunu
whether or not-it uses dihedral,
polyhedral or just tip-hedral.

Straight Vee Dihedral: This
type of wing should be covered
with four separate panels of ma-
terial for best results—one each
for the top and bottom of the wing
on either side of the centerline.
Some builders use three sections,
with one long piece running from
tip to tip or tip to center on the
bottom of the wing, providing it
is a flat-bottomed airfoil.

Attach one section of covering
to the center rib. When it will
stand a pull, stretch it fairly taut
out to the tip rib, and again fasten
down. Roll the tissue or other dry
covering away from the trailing
edge, then coat the edge with dope,
and press the material back down,
Work the material fairly taut,to
the leading edge after having pre-
pared that member with a coat of
attaching dope. It makes no real
difference whether the top or bot-
tom of the wing is eovered first.

Now attach covering to the
same side of the opposite wing
panel and trim away excess mate-
rial.. Then repeat the process on
the top or bottom of the wing, as
the case may be. Until the cover-
ing is sprayed with water, it is
normal for the tissue to have a
slightly loose appearance. Try to
cover as evenly as possible, how-
ever, to avoid undue straining and
warping tendencies.

Dihedral with Flat Center Sec-
tion: Found most often on scale-
type ships, this sort of wing can
have its main panels covered with
separate pieces of material, but
the center section should be cov-
ered first with a small piece of
covering. After trimming the cen-
ter section, overlap the pieces that
will cover the outer panels, at
least an 14” or more.

Polyhedral: The method used in
covering this type wing depends
on how many breaks there are.
Most often, there is a break on
the center line, and another on
each panel, about two-thirds of
the way out on the wing. In all,
this makes four distinct wing pan-
els which, to cover top and bottom,
require eight pieces of material.
If the bottom of the wing is flat,
and is to be covered in one long

strip, then five pieces of material
should be prepared, one each for
the tops of the panels and one for
the entire bottom of the wing.

Tip-hedral: This type of wing
requn‘es six rather than eight
pieces because its center portion
lacks the center break common on
polyhedral wings.

How To Cover A Fuselage:
Everything depends on the type
of the fuselage and the material
to be used. If the body is flat-sided,
use one piece of material. Tissue
may be attached at one end, then
stretched slightly and fastened to
the other; finally being doped
down to the top -and bottom lon-
geron. Dry-covering with silk,
rayon or Silkspan can be done in
the same way. Wet-covering ma-
terials are simply laid over the
frame, worked taut and wrinkle
{ree at the outer edges with the
finger tips, and quickly doped
down while still wet.

If' the fuselage is streamlined,
or has a rounded fairing or nose
section, the job is a little more
difficult. Silk and rayon, being ca-
pable of a simultaneous two-way
streteh, can be put on' in one piece
when wet. If tissue is used, it is
mecessary to cut sections to do
the flat portions first, then use
narrow strips or gores which will
cover ‘the area between two or
more stringers. How wide these
strips should be, or how many of
them should be- used, depends on
the design of the airplane. Sand
away fairing formers -between
stringers, so covering won’t touch,

For example, the turtleback or
top fairing on an SE-5 scale mod-
el can be covered with one piece,
of tissue from the cockpit back to
the tail. This piece is cut to a
taper, with one end narrower than
the other. If the material is trial-
fitted, it can be worked so that
the covering attaches easily only
to the top longeron on each side,

. Howevet, if your plane fairing
has a double curvature, it is neces-
sary to use narrower strips of ma-
terial to avoid wrinkles. If the
curves are severe, these strips
may only cover the area between
two stringers at a time; if the
curves are gentle perhaps three or
more stringers can fall under one
piece without wrinkles. After a




PREPARING STRUCTURE FOR COVERING

No covering job will conceal the obvious defects of "A". Neatly cut
parts, careful assembly; beyelled trailing edges and tips, and pains-
taking sanding on external surfaces assure good covering for wing "B".

narrow strip has been applied, trim
away the excess material and lay down
the adjacent material. At the end, you
‘will have to trim the last strip while
it is attached to its neighbors. Break
a two-edge razor blade with your pliers
and use this sliver to run down the de-
sired seam, always pressing the point
against a wood-supported surface. When
trimming a section that is already cov-
ered underneath, hold a sharp razor
blade against the excess tissue or silk,
then pull this excess covering upwards,
sheering it off. This prevents cutting
the completed covering underneath.

With a slab-sided fuselags, the top
and bottom panels follow after the sides,
in any order. When trimming the top
and bottom of the fuselage, always be
careful that the razor does not remove
paper from the sides of the longerons—
if colored tigsue is used white spéts of
wood will show through. After final
trimming, rub the trimmed corners with
heavy dope to fasten down all frayed
edges.

How To Cover Tail Surfaces: The
method here depends on whether the
stabilizer is of the lifting type—in
which case it is handled like a wing—
or whether it is flat or symmetrical.
Usually, a. stabilizer can be done with
two pieces of material—one for the top
and one for the bottom. Vertical tails
are almost always flat or of sym-
metrical cross section, and can be
handled with two pieces of material,
one for each side.

It is advisable to brace the bottom
cross piece, or the rib of a fin which is
attached to the top of the fuselage,
otherwise the pull of the doped material
will bow in this member. In any case,
where two surfaces are involved, apply
the covering to one side, then trim,
finally adding the other side.

Direction Of Grain: As a rule, best
results are obtained by affixing your
covering material with the grain run-
ning lengthwise on a surface, as from
nose to tail on a fuselage, or tip to
tip on a wing. Chordwise grain on a
wing, for instance, gives an appearance
of extreme tightness. Actually, how-
ever, it bows between the ribs, distort-

ing the desired wing or rib section, ‘and
making it thinner between the ribs than
it is at the ribs. This in effect gives the
undesirable effect of a fast and slow
airfoil section on one wing.

On light structure, chordwise grain
also tends to pull the tips up, for a
warped kind of dihedral. It also tends to
tear badly if a weed should snag the
bottom surface of the wing.

You can determine the grain direc-
tion by making small tears in your
material—it will tear easiest along or
with the grain.

Water Spraying: It is best to use an
atomizer, or any fine sprayer, in wet-
ting down a wing. If you don’t have
one, wet a cotton swab and rub it as
gently as possible over the surface.

Do not force or hurry the drying of
the wet covering. Well-made wings will
not warp. But, in lighter models, where
the structure is.small and light in pro-
portion to the thickness of the material,

FUSELAGE COVERING

Cover rounded fuselages with fitted sections in lengthwise
strips or former-to-former pieces. Silk can negotiate entire half
in one piece. Cover solid or wood-covered parts with thin tissue.

it is advisable to pin or weigh down the
wings and tails to the bench. to prevent
warps. The wet covering will not adhere
to either'bench or weights. Just be sure
that weights are resting on the tip rib
and the center rib and not on unsup-
ported paper.

In wetting a polyhedraled wing, try
water-doping one panel at a tiine, hold-
ing it flat on the bench while drying.

Do not water-spray in a chilly room
when rubber model tissue is being used
or it will dry with a kind of crinkled,
loose appearance.

Final Doping: More bad warps re-
sult from careless doping than from all
other causes put together. One good pre-
caution is to cut your dope with thinner
to a half and half consistency.

With tissue, use a minimum of two
coats on a small model, and from three
coats up, depending on the size, on
larger ships. A large rubber model or

STEPS IN COVERING A FLAT SURFACE
I. Using cement-thickened dope, brush outer edges of area and pat tissue down smooth, pulling
outward evenly all around. 2. Trim excess neatly, holding it taut as you trim. 3. Spray water:
evenly to saturate paper. 4. Apply one or more coats of thin dope with large, flat brush,
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small gas model needs at least three
such final coats.

The wise builder makes his last coat
with a plasticized dope. This prevents
further pulling of the paper, resists
warps, and gives the paper a more dura-
ble, flexible translucent quality. Plasti-
cized dope is made by mixing about
three drops of castor oil in a two-ounce
jar of dope. Use no more than five drops
of oil, or the covering will get a’faint
gummy appeatrance. Plasticized dope
also lends a sheen to colored covering
tissues.

When silk or rayon are used, numer-
ous coats of full-strength dope should be
applied. As a rule, six or more coats are
needed'to fill the pores. Close examina-

FOR ADDED STRENGTH
To add toughness, double-cover center sections
and gther parts subject 1o damage, with grain
of second sheet crosswise to that of the first.

tion of the surface will show you
whether or not the pores are filled.

One easy test is to try blowing
through the wing from bottom to top
while holding the palm close to the top
surface. If you ean feel warmth on your

SPECIAL COVERING TIPS

Upper Left: “Scalloping” formers between strin
covering. Lower Left: Lap covering around lea
tips by pleating. Right: Mark long tapering gor

palm, the wing needs further doping:
Rayon does not appear to pull more
tightly under doping than it was al-
ready under the wet covering or water-
doping, but silk will continue to pull
terrifically. Therefore, with silk a plas-
ticizer is desirable. A strong structure
should be used for silk covering if you
intend to dope it well without a plasti-
cizer. We have seen silk warp ribs badly,
and crush sections of the fuselage.

Sillespan-type covering materials
sometimes require several careful coat-
ings of dope to avoid “leaking” wings.
Open pores permit a loss of lift, because
the positive-pressure air beneath the
wing seeps through the wing to the low-

Tips On Covering

Wing with  grein
spplied chordwise-

N i 5 Sl o e
Wing with grom
gpplied spanwise

“Grain” of covering marterials —
Silk=

fy'

pZ
Selvedge

tions — working

Uridercamberad
wings should hsve =
covering attsched ro
lower surfisce of ribs-

& Heovy covering mar-
eri3/s Spolied dry
with cement for on
adhesive may be
burnished rfor <
smoother sur/dce -

Rhoms.

covering For

Mout
while Frimming —

covering

Covering <&pplied in sec-

center of wing
ovtwerd —

& smoorth job- a 1>\

Use o (srge brush
for gas models -
Heep /F in Fhe dope -

From

m3y be covered n
Seclions between rormers @
or w1 lenglthwise strpps @ —

o Water dope"
&/ covering dSpplred
adry by sproying with
Sromizer —

ding edges.
es by drawing side of lead along stringer edges.

N

Circulor fuselages

Plankad |
parts can be covered in
sections with _jap Fissue -

gers prevents unsightly bulges and wrinkles in

Cover compound curves and solid

pressure air area just above the surface.

Quite frequently you will find models
that refuse to glide and seem greatly out
of trim (nose-heavy). When no. other
reason seems evident, look carefully at
the surface. Sometimes Silkspan or Sky-
Sail tissue-covered wings that have re-
mained closeted for months will require
a fresh coat of dope before another fly-
ing session.

When for no apparent reason your
model suddenly begins to need positive
incidence in the wing, or negative inci-
dence in the tail, the wing is either not
doped sufficiently or dampness is ¢aus-
ing loss of lift through loosening of the
covering material.

Hesvy dope

may be brushed

on 95 on gdhesrve —
or cement asn be
Spplied essily by
Filing @ nick R
m tube spout- N

W “:, 1

Sitkspean, bamboo paper and silé
con be gpplied wet rfor essier
covering of curved surfSces-rfold
ond safurste, then blot excess
worse with fowe/-
> N [li (Sih Fillet

N @ When cobred Fissve
" or bamboo psper is
used, exposed edges should be

touched up with colored dope-

Pin parts fo boord
before doping -
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® How many models have you
seen with that really high lustre
of a fine finish ? It really shows off
good workmanship and in many
cases wins contests, All the speed
experts agree that the surface of
your plane should be smooth and
glossy. In stunt competition, the
outcome of a contest can ride on
that extra 8 or 16 points for ap-
pearance—and I have seen beau-
tifully finished scale models win
over finely detailed jobs. When
the competition is tough and the
chips are down at a contest, next
to performance, it’s the finish that
counts.

As you undoubtedly have dis-
covered for yéurself, a really bril-
liant finish is not obtained by an
extra coat of filler, as we so often
have read. Don’t let me scare you
though; there is nothing very dif-
ficult about getting a smooth,
glossy finish—if you understand
what you are doing, and don’t
mind investing a little time. No
matter what class of gas model
you build, it has to be finished—
so why not do it right? Remem-
ber, a good finish is the mark of
a fine craftsman.

With the introduction of glow
plug engines and glow fuel, the
choice of materials is a major
problem. Of course, if you are
using an ignition set-up, you can

The winner of the $1,000 Testor Perpetual

Trophy for the Best Finish on a model plane gives you

work with the old standby: air-
craft dopes.

Many models are now finished
with regular nitrate dope, then
covered with fuel proofer. This is
not very satisfactory if you desire
a really brilliant finish, but it is
0.K. for sport flying. For a com-
pletely fuelproof finish, one that
can be polished better than any
real plane or automobile, nothing
will beat the fuelproof color dopes
now on the market. The ones
we’ve tested are Aero Gloss, Tes-
tor’s Sta, and Midwest Fuelproof
Dope. We used Aero Gloss on: the
little biplane in the picture, but
have found the others mentioned
do the job equally well.

On any surface where fuel is
likely to soak up from underneath,
from a broken gas tank or crash,
we use fuelproof finish from the
very start. You can never repair
the job once the undercoating is
made gummy by fuel.

On the other hand, these fuel-
proof finishes are expensive; so
use them only where necessary. It
is perfectly safe to use Speed-O-
Laq or regular airplane dopes for
the undercoating and filler on the
wings and tail surfaces of your
ships, where there is no danger
of damage by fuel.

Before we start painting, let’s

look at the construction. It goes
without saying that the workman-
ship on your model should be the
best of which you are capable. A
good finish really shows off good
workmanship, but it equally
shows up poor construction. So
make sure yours is the finest.

In connection with the finish
sanding and shaping, let us em-
phasize two things. First: “A
sanding block is worth its weight
in gold.” We use the two sizes of
Xacto sanding blocks in all our
work: the large one with coarse
(80D) paper for shaping, and the
small one with the real fine
(32DA) paper for smoothing
rough wood. They are made just
right for all kinds of shaping.

The second thing to remember
is that “Attention to detail adds
polish to the finished product.”
Make all the cemented joints,
fillets, covering joints, and blocks
with an eye toward perfection of
detail, and keep visualizing what
each part will look like with paint
on it.

Now we are ready to paint that
fine scale, semi-scale stunt, or
streamlined speed job. First: lay
out a plan of attack. That is, fig-
ure out in what sequence the
parts will be painted. On a speed
job or a monoplane, the whole
plane can be finished at once. A
biplane requires a much different
treatment.

Our little biplane is of all built-
up construction, covered with silk.
After building the whole plane,
we covered the tail surfaces and
fuselage except for the bottom,
which we left open. We complete-
ly finished the body before put-
ting on the wings. Then we first
put on the bottom wings, joining
the spars through the bottom of
the body. Next, we finished the
mahogany struts and put on the
top wing. We wound up by cover-
ing the rest of the wings with silk
and painting them. Remember, on
a biplane, to finish and polish the

step-by-step instructions for obtaining a smooth and
glossy contest-winning finish on your model airplane

bottom of the center section of
the top wing before putting it on.

Now, let’s get to work on that
job of yours.

COVERING: If the body is
balsa-planked, or a balsa block
(like a speed job), cover it before
painting. Use silk with the weave
cn the bias to cover two-way
curves, and silkspan on the flat
surfaces. This not only adds great-
ly to the strength of the wood but
it is the only way we have found
to make the finish stay flat.

If bare wood is finished, you
can get the paint polished to a
brilliant shine. But, a couple of
weeks later, as the paint hardens,
it will draw down into the grain
of the wood and into the cemented
joints.

We saw the paint on a beautiful
scale Navion crack when taken
out into the cold. It was sanded
down, covered, and refinished and
it held up well. This plane was
built by Fred Dunn, designer of
the Testor scale model line, He
won second place in the Beauty
Scale Event at the 1949 Mirror
Meet. He also won the National
Scale Exhibition held in Cleve-
land, using this same scale Nav-
ion.

SANDING: After covering,
brush on two or three coats of
clear dope and allow to harden.
Then knock off the fuzz with No.
320 Wet-or-dry auto refinishing
sandpaper (available at any auto
paint store). Cut the sandpaper
into 27 squares and use it dry.
Wet sanding is a mess at best and
you can’t see what you are sand-
ing. With the right choice of mate-
rials, the paper won’t fill up—all
you have to do is wipe it to clean
it.

APPLYING FILLER: Now
comes the question of a filler that
is easy to work with and will stay.
put. We have used commercially
available fillers and undercoat-
ings and found some of them to be
good buf not better than home-




made filler. Take clear dope—fuelproof
or whatever kind you have chosen—and
shake in ‘'some talcum  powder. I use
Johnson's Baby Powder. Mix this up
in small amounts because you always
want the same consistency. Mix about
four parts dope to one part powder. If
you have too much powder, the surface
will be chalky and soft.

Brush on about three coats of this
filler, thinned to a good brushing con-
sistency. You don’t need to worry about
spreading it on as thin as possible—
just get it on. When this is thoroughly
dry, take your little squares of fine
sandpaper and go to work. If you have
mixed the primer right, the paper will
not fill up and good smelling talcum
powder will sand right off, leaving the
surface feeling real silky.

These first three coats will not sand
down enough to get rid of the grain in
the silk. Try three more coats and sand
until it is smooth when you hold the
model up to the light, and the grain of
the silk is invisible.

The principle in undercoating is to
fill the pores in the silk or silkspan—
not to build up a plastic crust on the
model. Filler that is piled on is just
added weight. When you put on a coat
of filler, you fill the holes—but you
build up the high spots too. So you have
to sand them down to the same level as
the filled low spots.

SEALING THE UNDERCOAT:
Now we are ready to put on the color.
Put one coat of clear over the whole
surface. This seals in the talcum pow-
der and keeps the color from looking

chalky. Make sure that all the cement
fillets are coated with clear fuelproof
dope or Aero Gloss Cement. This is im-
portant because it prevents the fuel-
proof color from working loose from
the fillet and making a great big fillet.
Just coat all the corners and fillets with
fuelproof cement, wipe off the excess
with your fingers, then wipe your fin-
gers on your pants (if you want to
start a war around your house).

APPLYING COLOR DOPE: Now
mix your color dope just a little thinner
than usual for brushing, and brush on
about six coats. Don’t be alarmed when
you see the grain of the silk show right
through the color dope. This will rub
right down if you have prepared the
surface correctly.

RUBBING: Next comes the rubbing
process, the most important step in
obtaining a fine finish, If it is per-
formed properly, a good rub job will
give your model that high lustre you
are seeking. Use fine or medium-fine
rubbing compound, available at any
auto paint shop.

Old flannel pajamas make good rub-
bing cloths. Take about a 10” square
and wrap it around your first two fin-
gers. Now just pat the rubbing com-
pound until the flannel is discolored—
too much rubbing compound won’t cut
the paint at all. Now, just rub the
painted surface as you would with sand-
paper. If light spots begin to appear
about the time the paint is getting
smooth and glossy, clean the surface
thoroughly and brush on about four
more coats of color.

When rubbing a silk-covered wing or

built-up surface, steer clear of the
edges. By the time you get the center
of each section done, the edges will be
plenty smooth.

Finish the “rubbing process with
Simoniz Kleener. This is a fine com-
pound and should be used very sparing-
ly and quickly. It does not take long—
just go over the surface lightly to ob-
tain that high lustre.

Now a word about your choice of
colors: If you want a really outstand-
ing job, use a darker color. But, be:
ware!—a dark color, like a mirror,
shows up the slightest imperfections.
On a dark plane, I finish and rub the
plane completely before painting on the
lighter trim. I find the lighter colored
trim then only takes a little rubbing to
polish it.

WAXING: Complete the job with a
couple layers of good wax. While at the
1950 Nationals in Dallas, Lou Andrews
gave me some Butcher’s Wax. It gave
my model the best wax finish I have
seen yet, and I didn’t notice that the
glow fuel bothered it much. He says
that it is a high grade furniture wax
and can be purchased in furniture
stores or furniture repair shops.

Whenever you are in doubt about a
new type of finish material, or a mix-
ture of finishes, don’t depend entirely
on what anyone tells you. Just try out
whatever you have in mind on an old
model. Paint a small section, exactly
duplicating what you will do on your
good model. Once you get the finish on
a new model checked or cracked, it is a
difficult job to repair it. So proceed with
caution and avoid disappointment!
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® The Jetex motor, now seen popu-
larly on model fields around the na-
tion, is a simple and safe answer to the
current trend of building rockets and
missiles. Operating on a solid fuel
pellet, the motors function exactly like
full-scale rockets and are capable of
extreme amounts of thrust in consid-
eration to their size and weight.

The motors are available in a variety
of sizes providing many possibilities
for design and flight. Most popular

‘today are the small and sporty Jetex

50 units which can be used for craft
spanning slightly more than the aver-
age handlaunch glider. When greater
power is desired, the modeller can
choose one of the other three units, the
last of which is the super-sized Scor-
pion motor.

Perhaps the most striking advantage
of these motors is the complete ab-

properly used Jetex motors can provide fun

sence of torque since there is no pro-
peller. The units operate on Newton’s
Third Law which specifies that ‘“To
every force there is an equal and oppo-
site action.” On burning fuel, the pres-
sure at the nozzle expels the gases and
the motor moves due to the “opposite”
force on the container.

Each motor is a self-contained unit
and is attached to the model by a
simple mounting clip. A single motor
can, consequently, be used on several
models of similar size and weight. Al-
though there are no moving parts to
wear out, regular cleaning of the
motor is a necessity along with occa-
sional replacement of the sealing
washers. The purpose of this article is
to discuss the use and operation of
these motors with the intention of con-
veying methods for better and more
efficient operation.

Because of the simplicity of these
motors, they are often handled without
due care or consideration for their de-
sign. A simple thing like loading is
often the cause of unnecessary prob-
lems. The charges should fit easily into
the motor case. If this is not so, you
should clean the interior of the case
to assure the removal of all fuel resi-
due and sand the sides of the charge
down if binding still persists.

“Keep your power dry,” has always
been a good axiom and it applies to
Jetex fuels toc. Damp charges lose
power so make sure to store them in a
dry container and not on the ground
when out flying. Even damp atmo-
sphere causes small beads of condensa-
tion to form on the fuel, if they are left
exposed for any great period of time.

Proper sealing cannot be over-em-
phasized. The sealing washers must

TO INCREASE THRUST CUT GROOVE IN SOLID FUEL PELLET AS SHOWN. WIND ABOUT
9" OF IGNITER WICK TWICE ROUND THE PELLET IN THE GROOVE. COIL LONG END IN

SPIRAL AGAINST REAR FACE OF PELLET.
MANNER.

60 M.RH. pLus /f/

TYPICAL INDOOR “ROUND-THE-POLE"
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SOLUTION OF SALTPETRE AND WATER
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seat securely to get the maximum
power from the motors. “Blow by,”
the loss of gases past the motor cap,
can be detected by the formation of
brown stains or smears on the side of
the motor case. When you see these
form, replace the gaskets and clean up
the seating edge of the case.

Perhaps the most alarming thing
about Jetex is the highly corrosive na-
ture of the hot gases which are gen-
erated during burning of the fuel. Only
thorough cleaning after use can pre-
vent the container from being perma-
nently damaged, since the corrosive
action continues all the time that the
aluminum cases are contaminated by
the burnt charge. After each day’s fly-
ing, strip the motor down and give all
of the metal parts a kerosene bath,
then scrape the corrosion away from
the motor with a piece of hardwood.
Follow this with a bath in soapy water
and a final rinse in clear water. Dry
all. of the parts thoroughly and then
oil all of the ferrous parts with a thin
Alm of oil before reassembly. A Jetex
motor, simple as it is, requires the
same care and maintenance as other
engines.

When re-loading, follow the manu-
facturer's instructions carefully, mak-
ing sure that the fuze is tight up
against the fuel to prevent a misfire.
If your unit fails to eject the wire core
of the fuze on igniting, you may have
to pull it out of the case using care riot
to grab the nozzle of the hot engine.
This minor blockage will cause loss of
power and often tends to cause a tur-
bulent jet flow from the nozzle. The
new V-Max fuels can be loaded with-
out using wire screens to hold the fuze
in contact with the fuel. Make sure
that you use sufficient fuze inside the
case to cause ignition but try to keep
this near the minimum that it takes to
do the job. A straight piece of fuze
pushed through the nozzle, and broken
off about %” from the jet orifice, will
light the new fuels and cause the fuze
core to blow out on lighting,

Cleaning of the jet orifice is periodi-
cally necessary since the burnt fuels
tend to cause a caking around the
edges This is noticed when the fuze is
loaded and the fine limits of fuze-to-
hole are disturbed. Use a wire cleaner
that is the same size as the hole—never
force -larger cleaners as the increased
hole size will reduce power.

Although the Jetex craft is a basic-
ally s1mp1e thing, trimming procedure
for flight is almost exactly the oppo-
site of that used on other power
models, particularly those powered by
rubber. In the latter case, the power
dwindles down as the model climbs
skyward. Jetex models tend to increase
their speed as they go up and gener-

ally follow a path of constant acclera-
tion all through the power pattern.

This is due largely to the fact that .

efficiency of the model increases as the
model’s speed builds up—the thrust
output stays about constant through-
out the entire run.

Because of this power build-up,
models often tend to loop, spin, or
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CUT &LOTS IN TAIL PIPE TO
LOCATE DEFLECTOR PLATK

reverse turn toward the last few sec-
onds of power flight. In general, it is
wise to make the model on the larger,
or heavier, side to take care of this
characteristic.

The sketches accompanying this
article indicate some of ‘the set-ups
which can prove ideal. Power flight
should be arranged to obtain a straight,
or near straight, climb. Setting the
center of gravity (point of balance)
of the Jetex unit (loaded) slightly for-
ward of the model’s balance point will
assist in keepihg the nose down under
power.

In other words, a model should be
trimmed for a slightly “nose heavy”
condition until the charge burns away.
To maintain a straight climb, it is best
to offset the Jetex motor to the side,
twisting it with relation to the model’s
centerline, and compensating this by
offsetting the rudder until this side-
thrust is neutralized. Due to the

motor’s proximity to the center of
gravity, very little side, or down,
thrust can be achieved by swivelling
the motor unless angles of about 10°
are applied. Positioning the motor to
one side of the model often proves
more effective.

Tables are included to give approxi-
mate sizes for models using Jetex
motors. If you have doubts as to size,
a safe way is to build the models on
the bigger side which produces a model
that is virtually underpowered.

For contest flying, where it is neces-
sary to get the utmost out of a model,
a -smaller and more powerful ship is
necessary. Light weight is an impor-
tant factor too. The smaller and lighter
a model is, the faster will be the rate
of climb—and the more critical it will
be to adjust. Naturally, it is necessary
to takle chances to get the highest pos-
sible altitude.

The limit on minimum size then be-
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comes the amount of wing area re-
quired to produce a slow and soaring
glide coupled with a design that is
capable of maintaining stability under
excess power.

Regarding longitudinal stability, a
good contest layout is similar to an
all-balsa handlaunch glider where the
ship is trimmed with a minimum
amount of longitudinal dihedral—the
wing and tail being set as close as
possible to zero-zero with relation to
each other. This setting minimizes the
possible changes in longitudinal sta-
bility between high-powered and slow-
gliding flight. Obviously, this means

‘trimming with the center of gravity

well aft, near the trailing edge of the
wing, and reduces the “static margin”
or inherent stability of the ship. Care-
ful and patient flight adjustment is,
therefore, essential for ultimate suc-
cess.

Flying wing designs are particularly
suited to Jetex power. Models of this
type, usually sensitive to torque, can
be trimmed with relative ease if they
are built large enough to handle the
power. Note that the. overall drag is
considerably reduced which means
that the models should be built at least
twice the size, in wing area, as con-
ventional wing and tail ships. Longi-
tudinal stability on wings is achieved
through the use of up-turned elevons
or flaps making them sensitive to longi-
tudinal trim because of the high/low
speed pattern.

A small highspeed ship, therefore,
will require- a thrust line mounted
fairly high above the wing and the
exact amount can only be found by
trial and error tests. This again em-
phasizes the need to build ships very

large until the stability problems are
solved.

Jetex is reaching the point of gen-
eral acceptance in all phases of design.
Current model designs are centering
on VTO rockets and missiles with more
than limited success. As an example
of some of the things which can be,
and have been, done we’d like to point
to successful helicopters, autogyros
and de€lta wing craft. PAA Load
‘models have shown -modellers that
rise-off-ground flights can be accom-
plished with great sporting success.

Though most models are built with
the motor hanging out in the breeze to
facilitate cooling (providing. greater
efficiency), this type of power is suited
to internal moxnting in jet scale mod-
els, Structural simplicity and -light-
weight installation provides many suc-
cessful models. Use of augmenter tubes
provides high thrust and aids internal
mounting. Not to be forgotten is the
fun that can be had tethering these
models for single line speed flying. All
in all, here are many possibilities for
safely powered rocket models which
can add pleasure to our model building,
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TIP PLATE (F.S)! 4
J MAKE TWO .’
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\‘ ‘-@ SHEET BALSA II I‘
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SPECIFICATIONS

REAR WING AREA___25 SQIN, | |"
FRONT WING AREA__5 SQ.IN.

RUDDER -AREA_____6 SQ.IN. l
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DIHEDRAL SKETGH  —
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- ,Ar_ T

~ INGIDENGE
K 20

SIDE_VIEW_

CANARD No. 1

WING.
3
36 SHEET BALSA

|_—WING TAB

, RUDDER (£S)
< SHEET BALSA

FLIGHT CHARACTERISTICS: AVERAGES 40-45 SEGONDS

IN CALM AIR. MAXIMUM ALTITUDE ATTAINED,
APPROXIMATELY (20 FT. SLIGHT LATERAL INSTABILITY
NOTICED IN WINDY WEATHER. PROBABLY DUE TO THE
USE OF A LOW ASPECT RATIO. DIHEDRAL IN REAR
WING WAS INCREASED TO IMPROVE STABILITY. IN
DOING SC, THE CENTER OF LATERAL AREA WAS
RAISED. TO GORREGT THIS, THE MAIN RUDDER AREA
WAS DEGREASED AND A SUB RUDDER ADDED.

FOG
2 x |7-§ HARD BALSA

o ”"
FUSELAGE: % x

} 1 }

mp PLATE (FS)
MAKE TWOLJ
T' "SHEET|BA

{ ._135
I ‘1: :;1,‘," ff(j'{j- o f-::‘.'

ey /.
TOP_VIEW [/ AL
-4 SHEET BALSA \\ o\ '
; SPEGIFICATIONS R VAR
REAR: WING AREA__42 SQ.IN. \\. \\
FRONT WING AREA__ 7 SQ.IN. AW

RUDDER AREA_ ____i0 SQ.IN. \\‘\ .

DIHEDRAL SKETCH . WING
i SHEET BALSA

A ATt

Vi R” |

.-l" HALF . SIZE) " \ '
]l-s-}SHEET\BALSA \

FINGER
GRIP

: | | |
CANARD No. 2
FLIG| CHARACTERISTICS: AVERAGES 40-45 SECONDS
IN CALM AIR. MAXIMUM ALTITUDE ATTAINED,
APPROXIMATELY 90 FT. THE_MODEL IS DIFFICULT
TO THROW, DUE TO SWEEPBACK & RUDDER
LOCATION. BY RELOCATING RUDDER, THIS
GONDLTION CAN BE IMPROVED.NEW POSITION
SHOWN IN DOTTED ON PLAN. TRIM RUDDER
DOWN DURING FLIGHT TESTS.




CANARD No. 3

WING TAB

DIHEDRAL SKETCH
%l— X E J/
R

8 SHEET BALSA

SPECIFICATIONS

REAR WING AREA__36 sa.l
FRONT WING AREA__7 SQ.INJ |-
RUDDER AREA__4 SQ.IN.

RUDDER (F.S.)
Nk SHEET BALSA

—{ "

w
T M_ “;":_s ’ )
o " % SHEET BALSA \. IIJI
; ~ '..‘-J; . .
DL INGIDENGE , "\—
INGIDENGE 2 ;}/

SIDE VIEW

FLIGHT - CHARACTERISTICS: AVERAGES 50-55 SECONDS IN
CALM AIR. MAXIMUM ALTITUDE ATTAINED APPROXIMATELY

100 FT. HIGH PERFORMANCE AND EASE ‘OF ADJUSTING,
MAKES THIS DESIGN AN IDEAL CONTEST MODEL

P e e ——

"

"
FUSELAGE : % xI'x 17§

" HARD
BALSA

e—— 3"t 3"

EXPERIMENTAL CANARDS

There’s a lot to be learned from these

® “Why build a canard when a
tractor is just as good, if not bet-
ter?” This often-quoted state-
ment is not true in most cases.
The canard configuration has its
drawbacks as well as advantages
—that cannot be denied. But in
overcoming these drawbacks —
which in most problems of design
would be relatively simple—we
obtain a model which will provide
us with better performance than
the conventional tractor.

Comparing both from the
standpoint of stability, the can-
ard presents a more difficult prob-
lem in obtaining spiral and direc-
tional stability. Spiral instability
is invariably due to the fact thav
the center of lateral area is too
high. Here are three means of ob-
taining maximum spiral stabil-
ity:

1, Try to keep both wing sur-
faces as close to the thrust line
as possible,

2. Due to the fact that both

Tail-First Glider Designs!

wing surfaces have dihedral, em-
ploy less dihedral in the main
supporting surface than you
would in the conventional trac-
tor.

3. Incorporate a low rudder in
conjunction with a sub-rudder.
In a majority of cases, this meth-
od alone will solve your stability
problem.

Directional instability is caused
primarily by having too little or
too much rudder area. In the case
of the canard, it will invariably
be too little, because the distance
from the rudder to the center of
gravity is comparatively short
when compared with the tractor.
The force exerted by the rudder
through the shorter distance will
not be sufficient unless there is a
proportional increase in the area
of the rudder. This increase may
be as much as thirty per cent
more for a particular planform
when compared with that of a
tractor of the same approximate
dimensions.

Thus, the difficulties in design-
ing a successful canard are not,
in reality, drawbacks. We have
been exposed to the same prob-
lems in designing a tractor. How-
ever, because we are familiar
with this type, visualizing the
correct solution seems compara-
tively easy.

The canard has a definite edge
over the tractor when considering
longitudinal stability, because of
the arrangement of wing sur-
faces. By using an average of
three to five degrees nrore inci-
dence in the front wing surface
of a canard, it will stall before the
rear wing surface. Since it is the
smaller of the two lifting sur-
faces, the stall will be less violent.
Thus, the recovery being rapid,
the ‘loss of altitude will be kept
down to a minimum. In the event
two different airfoil sections are
to be employed in the design, be
certain that the most stable air-
foil is located in the rear wing
surface.

After reading the previous
paragraph, someone might say,
“Should all that incidence be used
in designing a canard U-Control
speed model?” The answer is defi-
nitely, “No.” The reason is that,
in designing a U-Control model,
we must concentrate primarily on
obtaining the lowest drag, rather
than the highest lift possible.
Since our control lines help to en-
hance longitudinal stability, it
may only be hecessary to employ
different airfoil sections in the
manner previously outlined.
Should you desire to proceed with
extreme caution, use a little inci-
dence. However, do not use more
than one degree, as you may find
it detrimental both for speed or
stunt flying.

For those who are not as yet
aware of it, the primary reason
for putting the engine or rubber
motor of a tractor at the nose of
the airplane is to properly locate
the center of gravity. The word
“tractor” conveys the thought
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that the model is being pulled through
the air. However, in the case of the
canard, in order to properly locate the
center of gravity, the pusher arrange-
ment is most appropriate.

The decreased wing efficiency caused
by the rotation of the propeller i a
tractor design may be as much as
twenty-ﬁve per cent of the total. By
comparison, in a canard endurance de-
sign, a greater altitude can be obtained
even if lower power is used, because of
the pusher arrangement. Higher alti-
tude means. greater endurance.

For the speed merchant, a canard
makes it possible to use a smaller lift-
mg surface, both in the front and rear
wings, which enables the designér to
obtain higher speeds because of the
overall decrease in drag. And, the stunt
fan will welcome the excess available
power for performing the most intri-
cate maneuvers.

For the glider enthusiast, there is
not as great a difference, because the
plane is powerless throughout the com-
plete flight. However, considering the
fact that airfails with high-lift coeffi-
cfents can. be employed throughout
there is still a sufficient increase in per-
formance to justify building a canard
for powerleéss flight.

The gliders presented herewith are of
all different arrangements. If  you
would like to design a canard, first
build one of the glider de51gns that
seems to. conform with what you have
in mind. The four gliders represent less
than a day of actual modeling, yet
many flights can be made with them
and much about the characteristics of
canards learned; with little trouble.

Our first canard design is small and
has as low aspect ratio. Tip plates are
employed to keep wing efficiency to a
maximum. The altitude obtained was
surprisingly high, which goes to prove
that canard hand-launch designs are

INCIDENCE
20
!NGIDENGE
50

_SIDE_VIEW

not as impractical as they may seem.
The fact that the rudder is placed an
appreciable distance behind the wing
provides the model with as much lever-
‘age as you would find in a conventional
model. This particular design would be
best suited for a speed gas or rubber
model.

Canard design No. 2 is a radical de-
parture from No. 1. Our idea in formu-
lating this design was to try and close-
couple the model but still attain an ap-
preciable altitude: before recovery.
Though the front wing surface may
seem small, it is more than sufficient in
conjunction with the sweptback wing.
The altitude obtained was as much as
you could expect from a conventional
model, even though the glider is a little
unwieldy—due to the location of the
rudder just aft of the wing. Locating
the rudder so closé to the center of
gravity necessitates using a very large
area. Just how large, was one of the
things we desired to find out. This de-
sign- would probably be suitdd to all
types of gas or rudder models, with the
possible exception of a stunt ship.

Cur idea behind Canard design No. 3
was to improve glider No. 1. The aspect
ratio of the rear wing was increased
a great deal. Since the tip plates were
originally employed because of the low-
aspect ratio, they were discarded on
this design.

Of all the models shown, No. 3 was
the best performer. The lateral stabil-
ity was excellent under all ¢éonditions.
Though the altitude attained was not
as much as that of the first design, the
glide was superior. This design would
probably be suited to all types of
models.

Canard design No. 4 is an attempt at
close-coupling the third design. Though
its performance does not measure up to
its predecessor, it is quite evident that

[‘*'%* FUSELAGE: § xI"x ni et

ELIGHT CHARACTERISTICS ; AVERAGES 45-50
SECONDS IN GALM AIR. ALTITUDE ATTAINED

APPROXIMATELY 80 FT. UNWIELDY,DUE TO
LARGE SIZE AND RUDDER POSITION. SUGGEST

RELOCATING RUDDER FURTHER BACK.,

"

«——4"'—— >

_DIHEDRAL SKETCH

]
4 SHEET pALSA

TR SIS S

SPECIFICATIONS

REAR WING AREA__67 SQl
FRONT WING AREA_.9 SQ.i
RUDDER AREA_.[2.5 SQ.! 2

_TOP_VIEW_

i = R

it would probably be more ideally suited
for a stunt model.

As a result of our experimentation,
we feel -that an ideal layout for a can-
ard design should be something like
this:

A. The front wing surface should be
twenty to twenty-five per cent of rear
wing surface.

B. The rudder area should be be-
tween twelve and eighteen per cent of
the rear wing surface. There is a great
deal of flexibility here, since a great
deal hinges on the amount of dihedral
used in the wing surfaces and on the
loeation of the rudder in relation to the
center of gravity. When in doubt, use
the larger figure and decrease during
flight tests.

C. Dihedral in the front wing sur-
face should be approximately 2” to 1,
while dihedral in the réar wing surface
should be approximately 1” to 1’.

D. The distance between wing cen-
ters should be approximately fifty to
sixty per cent of the rear wing span—
for an aspect ratio of six to one. An in-
crease in aspect ratio- will mean a pro-
portional decrease in the percentage,
while a decrease in aspect ratio will
mean a proportional increase in the
percentage.

The data presented here will start
you on the right tracld as far as canards
are concerned-——once you’ve experlment-

ed 'with the four gliders ‘given you
should be able to evolve even better de-
signs.

BILL OF MATERIALS
(Balsa unless otherwise specified)

I—4"” x 3” x 36~ {madium) ........... Rear wmg
3—3/16” x 3” x 36” (medium) .........., Rear wings
|—14"” x 2”7 x 36" (medium) ...
I—1/16" x 2" x 34" (medlum)
I—” « I’ x 18” (hard) ...... ...Fusalage
1—3/16” x I" x 18”7 (hard) ...... ...Fusolaqu
[—3/16” x 33" x 18" (hard) _ ..... . Fuselage
I—~i4" x 7% at x 18" {soft pine)’ . Fuselage

...Front wing
...Rudders

Two of t; six of clear dops;
clay.
SGALE: } =

CANARD No. 4
WING

' IS
SHEET BALSA

WING TAB

L

Wl

Coonms

TUGe
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Smoothflying control-line models are not
the result of chance. They take planning.

3"BELLCRANK

LINES CLOSE TOGETHER
FOR TRAINING

TRAINER TYPE CONTROL SYSTEM

PUSHROD E PUSHROD .GUIDE
ALUMINUM g
OR STEEL ’

CONTROL HORN

ADJUSTABLE HANDLE

_i-'@-—q_

HOLES FOR
CHANGING AMOUNT-
OF ELEVATOR
TRAVEL

!

STUNT OR SENSITIVE HANDLE,
LINES FAR APART

STUNT CONTROL SET-UP

TYPICAL SPEED CONTROL SYSTEM

PUSHROD SNAP
CONNECTOR

SAFTY THONG FOR
SPEED FLYING

BIND 8 SOLDER

PUSHROD CONNECTOR

USE THIS TYPE LINE CONNECTOR
NO SWIVELS il

@ Control-line flying is always new
to the beginner and novice, a fact
which many of us experienced flyers
take for granted. For this reason, we've
decided to recap the subject even
though many articles have been writ-
ten in the past. It should also be men-
tioned that the experienced modeller
might gain a little by reviewing the
subject. It seems we all tend to get
rusty on fundamentals.

First, the control system should be
set up to suit the user and the user’s
purpose. Trainers should not use the
same control system that fast Combat
models require and a Stunt model
using a Speed model setup will hardly
stunt.

To determine which methods should
be used for a particular system re-
quires a knowledge of the factors in-
volved. These are then varied to pro-
duce the type of control desired.

The four basic dimensions, or fac-
tors, which determine the amount and
quality of control which can be ob-
tained from the motion of the control
handle are:

1—The distance between the. lines
at the control handle. 2—The distance
between the leadout holes on the bell-
crank.3—The distance between the
bellerank pivot and the pushrod hole
in the bellcrank. 4—The distance be-
tween the horizontal centerline of the
elevator (hinge line) and the pushrod
hole in the elevator horn.

It is obvious that through the vari-
ation of these four dimensions an.in-
finite variety of combinations can be
obtained—all supplying a different
type of control response.

Our basic aim is to obtain practical
applications to particular control sys-
tems. Let’s start with the handle and
work on from there step by step.

The distance between the lines at
the handle governs the amount of mo-
tion which can be transmitted to the
bellcrank. When the lines are attached
to the handle close together, the re-
sponse is-less than when they are far
apart. Wide spacing is used for stunt-
ing where abrupt and tight-turning
control is desired with little wrist mo-
tion, Speed flyers require only enough
control to keep their ships level and
prefer the lines closer together. As a
general rule,-handles which have lines
spaced from 4-12” to 5” are very sen-
sitive.”

When the lirtes are spaced 2” to 2-1%"
apart it is possible to get a broad “in-
sensitive” control for it takes quite a
bit of hand motion to move the bell-
crank. Since beginners tend to “over-
control” while learning to fly, this in-
sensitive handle should be used until
the flyer gains confidence and experi-
ence. These close-spaced handles are
also used on Speed models, Team
Racers, Flying Scale models, and any
other type where stable flight is de-
sired rather than quick maneuvers.




Line spacing also governs the re-
sponse ‘of the control. As with the
handle, close spacing of the lines makes
for a sensitive control while lines are
spaced far apart provide insenéitive
and smooth control. A distance of 3”
is about right provided that the con-
struction of the plane will allow free
rotation and clearance. Models such as
Speed ships make this impossible, so
it is best to use the widest line spacing
possible, ,

The position of the pushrod, with

ALUMINUM

%HORN

CONTROL HORN
INSTALLATION

ELEVATOR CROSS BAR

relation to the bellcrank pivot, de-
termines how much of the control mo-
tion at the bellcrank will be transmit-
ted to the horn. If the pushrod hole is
close to the pivot, the amount of mo-
tion transmitted to the horn will be
less than if the pushrod were mounted
further away. A. good practice is to
drill three or four holes so that this
motion can be adjusted by moving the
pushrod. Note that if the bellerank
transmits more motion than can be
accepted by the elevator horn, the full
control range will be shortened since
full “up” or “down” control will be
reached before maximum control is
appiied at the handle. The reverse can
also occur which would mean a very
limited amount of control. Excessive
control motion at the bellerank will
also impose an excess load on the ele-
vator hinges.

The control horn is the final link
since it is the part which moves the
elevator. Again, as with the bellcrank
and handle, the spacing between the
control wire (in this case the pushrod)
and the pivot point controls the sensi-
tivity of the control. When the pushrod
is mounted close to the elevator hinge
line, the response is greater than when
it is mounted further away. If the
horn has two or three holes drilled in
it for the pushrod, it is possible to ad-
just the amount and sensitivity of the

=
—===0

LINE LOOP CONSTRUCTION.
WRAP TIGHTLY WITH WIRE,
NO SOLDER NEEDED

control. By juggling .the pushrod
mounting at the bellcrank and the

horn, it is possible to obtain a broad
range of control response.

Note that all four control factors
must be balanced to obtain a practical
system. As an example we’d like to
give you an illustration of a very poor
control system—one which shows up
in practice from time to time because
of a lack of planning. The handle, with
wires spaced 5” apart; is connected to

PIVOT BOLT WASHER
BELLCRANK—— \ BEARING
WASHER \

NUT

LOCKWASHER

WASHER

ENGINE MOUNTS

PLYWOOD

a bellecrank which has the lines spaced
1-%” apart and the pushrod 34” from
the bellerank pivot point; is coupled
to an elevator horn which mounts the
pushrod only %” from the hinge cen-
ter line. This control would prove al-
most impossible to use as the slightest
motion of the handle would immedi-
ately provide a violent up or down ac-
tion.

The design of the plane also determ-
ines the control system and, of course,

FABRIC HINGE
INSTALLATION

the purpose to which the plane will be
put. The tail morment arm, the stabil-
izer area and the elevator area all
work together and must be considered
when designing the control. There are
also many other fine points of design
which we cannot attempt to cover in
this short article.

Rather than suggest any cut and
dried rules for making up a control
system we’d rather suggest that you
make a mock-up cantrol. Through
some experimentation on the work-
bench you will soon see the relation-
ship between the controls and we'’re
sure this will spark the answer to your
problems.

Make up a proposed horn, bellcrank,
stabilizer and elevator from stiff card-
board and reinforce the pieces with
balsa wood. Drill the necessary holes
and mount the parts. Masking tape can
be used to secure the horn to the ele-

vator. You might find that by varying
the horn size alone you can reach your
solution. Use a couple of pieces of
thread hooked up to your flying han-
dle for lines and use any stiff piece of
wire for a pushrod. Test this-control
out and vary the line and pushrod po-
sitions unil the control works the way
you want it to. You’ll find that these
mock-up pieces make fine templates
for making the finished metal parts.

This way of testing the control sys-

tem, and we suggest that you do it
with your models before installing
controls too, pays off in getting the
right control without guessing. It also
means better performance and prob:-
ably a longer life for the model, plus
the security that is gained from your
knowledge that the control is right for
your ship.

This knowledge of the basic control
set-up is also a means of correcting a
fault which exists in a poorly flying
model. Suppose that you find your
model gives poor “up” response and
tries to plow up the field when you
give “down.” A practical answer to
this would be to move the “up” line
closer to the bellcrank pivot point mak-
ing “up” more sensitive. The opposite
could also be done if there’s enough
metal to move the “down” line fur-
ther away from the pivot point.

The tendency of a model to yaw, es-
pecially on the completion of a men-
euver, can be reduced by keeping the
lines closer together at the wingtip
guide. It is wise to keep the lines close
together at the tip whenever possible.

All of your planning and design will
be wasted if you do not follow.good
installation practice. Every part of the
control system must move freely and
yet be tight enough to prevent loose
play. The pushrod should be stiff
enough to handle the force of air pres-
sure and 1/16” piano wire is consid-
ered a best minimum size. A pushrod
guide, usually mounted midway be-
tween the bellcrank and the horn, is
also good practice.

The control hinges should be free
after the model is doped. Many build-
ers install and check their system be-
fore painting only to find that the con-
trol binds once the model is finished.
It is wise to disconnect the pushrod at
the horn when checking for elevator
freedom. Do not depend on a strong
pull on the lines to overcome the bind-
ing for when the lines go slacker, on the
upwind side you might find yourself
with locked controls!

We'd like to emphasize one point.

A control system is more often an in- -

dividual thing. What works best for
one modeller may not be the best for
another. Some like their ships hot and
tricky while others want smoother
precision. Design your control system
to give you the control you want—
there’s no need to follow the flock.

CENTER OF
ﬁ/GRAVITY
:[&‘_ N )

BELLCRANK
POSITION

6° RUDDER OFF-SET
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FM DATA SHEETS

#20 —Two-line Control System Design

BASIC CONTROL SYSTEM
(GENERAL ARRANGEMENT)

CONTROL HORN CEMENTED
TO BOTTOM SIDE OF
ELEVATOR.

POPULARIZED BY
JIM WALKER. TWO-LINE BELLCRANK
CONTROL IS WIDELY PIVOT POINT

ACCEPTED.
BELLCRANK {‘

LEAD-OUT HOLES

\wms OR TUBING STIFF
ENOUGH TO PREVENT

BOWING.

EXTERNAL TYPE
LEAD-OUT GUIDE’

. CONTROL
DISTANCE BETWEEN HANDLE

BELLCRANK LEAD-OUT HOLES

HOW IT OPERATES: AS THE HANDLE
IS MOVED, THE LINES MOVE BACK AND FORTH
PIVOTING THE BELLCRANK. THE BELLCRANK

MOVES THE PUSHROD WHICH CONNECTS WITH
THE HORN TO MOVE THE ELEVATOR.

LEAD-OUT LINES

SINGLE STRAND OR BRAIDED
WIRE

BELLCRANK AND CONTROL HORN DESIGN ...

HIGH FAST
ABOVE AVERAGE p
- 14 A AVERAGE I
M BELOW /

A

I
1
~ Cb i D 1 AVERAGE :
4 //,/| /; \ oz + {
[<—28 —Fl A=28 3 (b . ° —4 V2B
A c—— B
fe— 372 8—>
TYPICAL BELLCRANK DESIGN CONTROLLING DEGREE CONTROLLING RATE OF
OF RESPONSE ACCELERATION
BELLCRANKS GENERALLY
MADE OF THIN GAUGELSTEEL FOR SPECIAL PURPOSES HORN ON TOP
OR HEAVY GAUGE ALUMINUM
ALLOY. ; L 27\ MORE UP
"y, S ) L7 \
777N , ¥
] STABIL é:n ) \\Qk‘\‘/
THESE BELLCRANKS HAVE THE SAME 3/4 8 8 LESS DOWN

CONTROL RATIO DISREGARDING HANDLE EFFECT.
ASYMMETRICAL BELLCRANKS CAN BE USED
TO VARY UP AND DOWN RELATIONSHIP

TYPICAL CONTROL HORN >
e

DESIGN §

DRILLED HOLE ) o

FOR MOUNTING

CONTROL HORN
INSTALLATION -ON
ELEVATOR BOTTOM.

CONTROLLING RATE

OF ACCELERATION "

NORMA « NOTE. A CONTROL HORN
IS FUNDAMENTALLY ONE

HALF OF A BELLCRANK.

CONTROL HORN INSTALLATION
ON TOP OF ELEVATOR

——=—=P.D.G.




SENSITIVE

CONTROL LINES

TYPICAL
HANDLE
A SMALL CONTROL HANDLE CONTROL

IS LESS SENSITIVE BECAUSE LINES\
THE LINE MOVEMENT IS SMALL.

LARGE CONTROL HANDLES
ARE MORE SENSITIVE BECAUSE
THERE IS MORE LINE MOVEMENT.

BASIC SYSTEM IN OPERATION EXAMPLES OF DESIGN

CONTROL HORN BELL- |CONTROL |CONTROL
{ /L > : CRANK | HANDLE | HORN z e B
T ; = 3" |5 12" 3/4" | 20° | 37° | 33°
B m " m
\Ze _ 3 5 5/8" | 20° | 34° | 36°
BELLCRANK NOTE: THE GONTROL SYSTEM 3" a2 2" | 20° | 30° | ar®
| A SHOULD BE designed TO m - o S ~ =
- PROVIDE THE DEGREE OF 2 5 172 20 50° | 45
ELEVATOR MOTION DESIRED. > a2 | 2" | 20° | 4e° | a0°
THE LENGTH OF THE PUSHROD o 2 | 378" | 20° | a0° | ae°
OR CONTROL LINES DOES NOT . _ .
EFFECT THE DESIGN OF THE -1/2" | 5 72" | 20° | 70° | s0°
CONTROL SYSTEM,BUT IT WILL m m m
INFLUENGE 1T’S OPERATION. I-/2” |4-1/27) 3/8
5/16"

CONTROL HANOLE S = 20° (AVERAGE MAXIMUM)

NOTE. FLAP GONTROL DESIGN
1S SIMILAR TO THAT
SHOWN FOR ELEVATORS.

FLAP CONTROL

FLAP ROD ON OUTSIDE
{FASTER RATE OF}
ACCELERATION

FLAP CONTROL HORN ON TOP-
ELEVATOR CONTROL HORN ON BOTTOM.

AD- ELEVATOR HO ORTER
ELEVATOR ROD ON INSIDE LEU:EgUT (\;/REATER ESGRS&
SLOWER RATE OF FLAP HORN LONGER { OF RESPONSE }
{ AGCELERATION } SMALLER DEGREE
OF RESPONSE

DESIGN REQU'REMENTS — O BIND AND SOLDER

CONTROL HORN
ON TOP

ELEVATORS

DIRECTION OF
FLIGHT

TO MAINTAIN LINE TENSION:

STABILIZER OUTLINE

(® OFFSET RUDDER
OR: FOR “V" TAILS USE
STAGGER LINES SLIGHTLY REARWARD “v" SHAPED OR "T"
OR: SHAPED PUSHROD AND FLYING WINGS ARE DESIGNED
© ADD Bg;_LAST TO OPPOSITE WINGTIP TWO CONTROL HORNS. AND Hoozgo U:PINAJ;EEEQ\AIAAETOR
’ MANNER FL
® orrseT_ ENoINE GONTROL SYSTEMS.
(E) MAKE INBOARD WING LONGER ——===pD.G
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/16" SHEET

I\ 516" PYwoop —
(FULL SIZE)

NOTE.

IT 1S NOT NECESSARY TO ENLARGE
ANY PART OF THESE PLANS. MARK
OFF THE WOOD TO THE INDICATED

SPECIFICATIONS, AND CUT TO SIZE.

ROCK HARD BALSA

—

16" SHEET

3" GLIDER STOCK

a

- 4
—~—GLUE SKIN

'

CLASS "B"

CLASS ‘A

ROCK HARD BALSA

3/16" X 3/4" X 10 34—} !
|~—SAND TO A TEAR-DROP SECTION,

BALANCE NOSE WITH CLAY.

CLASS "B"

=
vie* PYwooo FINGER— | GLUE FILLET

REINFORCEMENT CLASS "B" RECORD BREAKER

DESIGNED BY: FRANK KODITEK, BILL FLETCHER
DRAWN BY. DON MCGOVERN )

/— 4" ANHEDRAL IN STABILIZER
i SCALE: 172"=1"
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Straighten U

® Ever build a model airplane
... wind up with a swell looking
job . . . take it out to a nearby
field . . . make whatever adjust-
ments you believe necessary to
achieve good flight — and then
have the doggone thing either
crack up or prove to be a lemon
of the largest variety . . . a non-
flying free-flight ship?

Or are you luckier than most of
us . .. getting every ship into the
air in short order . . . and turning
in a consistent record of fairly
long flights—but still not the type
of flights you were led to believe
the models were capable of ?

Then read on, brother . .. read
on! Assuming that you have a
sound design to begin with . . .
that you build your model strictly
according to instructions, whether
it’s a kit job or a magazine design
. . . then the major difference be-
tween getting top-notch flying
time or mediocre results will de-
pend on how you adjust your
model for flight. And you don’t
have to be an aeronautical engi-

neer to get good results—all you.

need is a bit of patience!
So stop grumbling about what

rotten models you’'ve been stuck.

with lately . stop walking
around all hunched over, looking
as though you didn’t have a
friend in the world—straighten
up and fly right!

As we said before, the secret of

good adjusting is patience. Oh, to

be sure, you might make a model
fly after a few tries, but peak per-
formance calls for many test
flights, each of which is an im-
provement upon the last, until the
ship does exactly what you want
it to do. If you don’t know what
‘the ship will do on every flight, it
isn’t adjusted.

Perhaps you have heard some
experienced builder describe his
method of flying a ship as “right-
right”’, or “right-left”, or “left-
left”, or “left-right”. This mys-
terious jargon simply refers to
the direction of the power portion
of the flight, then the direction of
the gliding portion. For example,
“right-right” means that the
model circles to the right both un-
der power and in'the glide.

“Right-right” is the most popu-
lar method of adjusting, since it
generally gives the most satisfac-
tory results. For rubber-powered
models it is used almost exclusive-
ly. Therefore, this article is based
on this proven method of adjust-
ing,

Let’s assume your latest dream
ship has just been finished, and it
is a sunny afternoon, with only a
hint of a breeze (If it’s windy, put
the ship away — accurate test
glides will be virtually impos-
sible). Even before the model
leaves your hand for the first time
you should make a simple check of

and Fly Right

To Ry it right you've got to adjust it right!
Read. this brief, non-technical article, follow the
basic rules, and get consistently good performance!

alignment and balance, to elimi-
mate future headaches.,
CHECKING ALIGNMENT: The
airplane must be in perfect align-
ment. When viéwed from above,
the wing and tail should appear
true—both to the airplane as a
whole and to each other (see solid
lines—Figure 1A). And, 'when
seen from the front, the wing,
stabilizer and rudder must be ac-
curately aligned (see solid lines—
Figure 1B). A poorly aligned
model (such as is indicated with

broken lines in 1A and 1B) will

cause trouble in flight—tending

to bank, skid, or even to do ocea-
sional unidentifiable maneuvers.

The propeller must “track”
properly (see Figure 2A). If the
prop is viewed from the side when
turning, the blades will seem to
wobble (as shown by the broken
lines in 2A) when out of track.

A good turning propeller is as-
sured by :

1—Drilling the shaft hole
through the block before attempt-
ing to carve the propeller, taking
care that the hole is drilled abso-
lutely true, not crooked as in Fig-
ure 2B;

2—By using the proper sized

—\
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PROPELLER NOT TRACKING
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hole for the shaft and not one that
is oversized as in Figure 2C;

3—By using some type of bear-
ing surface for the shaft where it
passes through the propeller hub
and the nose block—not permit-
ting an end of the shaft to wob-
ble, elongating the hole in the
wood, as in Figure 2D. Note the
proper bend in the propeller shaft
hook in the bottom drawing of
Figure 2E. The wrong bend, with
the hook off center (Top, Figure
2E) causes vibration and loss of
performance.
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BALANCING THE SHIP: Bal-
ance may be checked roughly by
supporting the ship beneath the
wing on the finger tips. This bal-
ance point (see Figure 3) varies
according to the type of model.
Ships with lifting-type stabilizer
designs—using an airfoil or rib
section in the stabilizer—balance
further back on their wings than
do designs with flat or symmetri-
cal stabilizer cross-sections (see
Figure 3A).

Gas-powered pylon jobs, for ex-
ample, almost always have lifting-
type tails, while cabin models fre-
quently have symmetrical sec-
tioned stabilizers. Virtually ail
high-powered rubber models have
lifting type tails, while smaller
rubber models frequently have
flat-sectioned stabs.

Ships with lifting-type stabiliz-
ers generally balance at about
50% to 709 of the wing chord
(the width of the wing), while
flat or symmetrical tailed planes
balance further forward, general-
ly at about 25% to 339 of the
chord. Unless the plan specifies a
different balance point, it is un-
wise to attempt flying until the
model balances roughly as sug-
gested.

If the airplane is badly out of
balance, two things can be done
besides adding weights: Either
shift heavy objects within the
model (such as batteries in'a gas
model) or slide the wing, if it is
movable, to obtain balance. Many
models, such as cabin jobs and py-
lons, have one fixed position for
the wings. In this case, if the po-
sition of heavy objects in the ship
cannot be altered, weight or bal-
last will have to be added to the
nose or tail until an approximate
trim is obtained.

If, when balancing on the finger
tips. the tail drops down (Figure

3C), the weight will have to be
added forward, or the wing moved
further to the rear. If the nose
drops (Figure 3B) 'the wing
would have to be moved forward
or weight added toward the tail.
Models built from kits and maga-
zine plans should be in rough bal-
ance right from the beginning. It
is the first model of an original
design that often may give
trouble.

TEST - GLIDING PROCEDURE:
Having checked alignment and
balance, the first step in adjust-
ing is to hand-glide the model.
Glide tests should be made over
grass or some soft surface that
minimizes possible damage to
your model. Crouch down and,
holding the ‘fuselage well back of
the wing, “push” but don’t throw
the ship into the wind (if any)
with the nose aimed at a spot on
the ground about 30 feet away
(see Figure 4A).

If the model is in proper trim—
which rarely happens on the first
try—it will glide straight ahead
with the nose slightly down, mak-
ing a two-point landing, or one in
which the wheels make first con-
tact with the ground (see Figure
4D).

Watch for any tendencies to
stall or dive. A dive is obvious
enough (see Figure 4C)-—a stall
can be more subtle. In a stall, the
nose keeps rising above the de-
sired straight-ahead flight path,
as in Figure 4B. If the stall is
slight, the nose will rise moder-
ately, then drop down as the ship
continues gliding forward. The
landing may be okay, but the im-
portant thing is whether or not
a stall occurs.

If the stall is violent, the nose
will rise sharply, then abruptly
drop and dive into or toward. the
ground. The ship may even slide
back on. its tail. Don’t be discour-
aged by the fact that the model
hit the ground nose first—if it
stalled first in a nose-high atti-
tude, it is the stall that must be
corrected, not the dive that resuli-
ed from that stall,

It is very important to avoid
throwing the model so fast on re-
lease that a stall is forced for, in
that case, the fault is yours and
not the model’s. If a stall does oc-
cur, try the next test-glide using
slightly less shove on releage.

CORRECTING THE STALL: Fig-
ure 5 shows ways of correcting
stalling conditions in hand-glide
tests. Figure 5A shows an addi-

FIG. 4
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tion of weight (s'ich as solder) to
the nose, the accapted procedure
when wings and tail are cemented
in position. Figure 5B, illustrates
how the wing wkich is not cement-
ed in position may be moved back-
wards, thus catting down lift at
the nose.

Figure 5C shows how the angle
of incidence (angle of the wing
relative {o the line of thrust of the
model-—in this case the rubber
motor) can be cut down, reducing
the lift by placing a small block or
sliver of wood or cardboard under
the trailing edge where the wing
rests on the fuselage. Sometimes
positive incidence is added to the
stabilizer — raising its leading
edge by the use of “shims” (see
Figure 5D).

Any of the methods described
may be used singly or in combi.
nation, but it is inadvisable, how-
ever, to add too much positive in-
cidence or angle to the stabilizer,
because it lessens the inherent
stability of the airplane. For the
same reason, too, much negative
angle should not be placed under
the wings. Actual amounts vary
widely, as do opinions, but it
should not be necessary to use
more than 1/16” incidence on
small models (those 20” to 30” in
span), or 14” on large ships (4’ to
6’’'spans).

CORRECTING THE DIVE: The
cure for this ailment is simpler:
Move the wing forward, increase
the positive angle of the wing, or
increase the negative angle of the
stabilizer, raising its trailing edge
(see Figure 6). Least desirable in
this case is the use of weight,

Once the ship glides as shown in
Figure 4D, the nuisance work has
been done. It is now safe to hand-
glide the ship from a standing po-
sition. If the glide continues to im-

FiG.
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STRING SOLDIR OR
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prove, swell! But if further slight
corrections for stall or dive be-
come nécessary, make them as
you did before.

Finally you will have a model
that glides smoothly in a straight

flight path., You will know it is -

correct because any attempt to
make it glide faster will cause it
to dive, and any effort to make it
glide slower will cause it to stall
or make a “‘mushing” descent. In-
cidentally, any swooping descent,
no matter how pretty, in which
the model touches down for a per-
fect three-pointer, is too slow a
glide.

TRIMMING THE RUDDER:
Let’s look forward to what we
want the model to do. If it is a
good flying, model; it will be a
problem to make it perform with-
in the confines of a small flying
field. If it is a high-performance
job that you hope will soar and
perhaps “hook” a thermal (a ris-
ing current of air), it must be
made to circle for best results. Or
perhaps you just don’t want to
run a quarter mile after a straight
flying model. So, before trying a
power flight, you'll have to work
on the glide to achieve a turn.

For accurate conrtrol that won’t
cause crack-ups, a reliable means
of applying rudder must be avail-
able. If a rudder trim tab is used,
be it sheet wood or metal, it must
be positive enough to hold its po-
sition and to take very slight cor-
rections.

Having found a good glide
angle, your next step is to turn

. the rudder, or rudder tab, very
slightly. The actual amount of
movement should be the smallest
that it is possible to see. Even
1/16” is too much, for it is apt to
resuft in'a spin. It may be neces-
sary to add a little more incidence
to'account for lift lost by the turn.

Hand-glide the model as before,
until you have the tight amount
of rudder offset to make the ship
turn slightly in the glide, as in
Figure 7. For every 80’ forward,
the ship should turn about 10" to
12’ to the right. When adjusting
has been completed, the model
should glide in circles of approxi-
mately 70’ diameter.

CORRECTING SKIDDING:
Many builders run into trouble at
this point with “yawing,” or skid-
ding (Figure 8). Though this can
be the fault of design, most com-
mercial designs are proven per-
formers, so accidental warps in
wing and tail most likely are the
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trouble makers (see Figure 9 for de-
tecting and removing warps).

If the model skids, it is necessary to
make the wing tip on the inside of the
turn ride lower; elimination of warps

most probably will result in this kind

of a turn. Sometimes weight can be
added to a wing tip to produce a nice
turn.

Figure 9A shows typical warps. For
an aceurate check, place the warped
flying surface flat on the bench and note
whether both leading and trailing edges
are perfectly parallel to the surface (see
Figure 9C). Some builders prefer to
hold the wing edgewise and sight on the
trailing edge, looking ‘toward the front
of the wing.

Figure 9B shows how steam cah ibe

-]

2

!
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used to soften the covering. The surface
is then held in the hand or fastened on
the bench with the desired twist until
the covering again pulls taut. In Figure
9D, the warped surface is pinned down
flat and then the covering is given a
light application of thinner (don’t put

on too mi:ch thinner as it has a tendency -

to remove the dope). After drying, the

- warp generally is eliminated, although

this method has the disadvantage of
loosening only one surface at a time. .
Builders of very high-powered rub-
ber contest models often resort to an
intentional warp to obtain precisely the
kind of turn they require. With models
adjusted to the “right-right” system
here described, the right wing tip—the
one riding on the inside of the cjrcle—
is given a very slight wash-in—warping

-down the trailing edge.

The proper amount of warp is about

- the minimum that the eye can detect.
This warp tends to lift the right wing, .-
‘to prevent it from dropping too much

on a turn. Instead of a steep ineffective
turn, this warp causes more of a flat

turn. It is a safeguard, too, because too’

much right thrust and too much right

rudder under high power will produce

a violent spiral dive (see Figure 10). A

good example of wash-in would be 4"
maximum on a 6 gas model.

POWER FLIGHTS: The ship is now
ready for its first power flight. On
any but some low-wing models—which

don’t concern us here—the first power

flight probably will show a tendency to
stall. Don’t let this discourage you—it
happens to everybody.

You know that your gliding angle and
turn is in fair shape, so the obvious
conclusion is that the power flight must
be adjusted independently of the glide.
This is done by gradual alterations to
the thrust (see Figure 11).

Your ship will tend to do two things
when first flown under power: it will
tend to stall and it probably will turn
left when the prop is ticking over, due
to the force of torque (again see Figure
10). Torque is the tendency of the
model to roll opposite to the direction
of the rotation of the prop; thus, the
left wing drops and the model turns
toward the left (looking forward on the
model).

The corrections are simple: Add down
thrust (see Figure 11A) to prevent the
stall, and right thrust (Figure 11B) to
stop the left turn, making the model
turn slightly toward the right.

Down thrust is accomplished by plac-
ing shims (thin pieces of wood or card-
board) behind the top of the nose block,
in effect making the propeller pull’down
hill. Right thrust is built in by putting
shims behind the left side of the nose
block (see Figure 11C).

While the principle is simple the pro-
cedure must be painstaking. Hurrying
always leads to a crack-up. Start with
50 turns, winding the prop by hand. On
your first mild power flight, a slight stall
may 'be indicated. If so, place a thin
piece of wood (like 1/32” sheet) or pa-
per (a single thickness of match cover
paper) behind the top of the nose block.

If the first short flight looks: good, in-
crease the number of turns by 25, mak-
ing 76 turns on its second flight. But if
that first flight looked bad, stick to 50
turns on the second flight and then, if
the down thrust did its job, try 75 turns
on the next flight. The basic idea is to
keep stepping up the turns slowly.
Every time a stalling tendency reap-
pears, add downthrust; every time the
ship turns left or goes straight ahead,
add right thrust. If too many turns are
used without sufficient right thrust, a
spiral dive to the left will result, due to
torque (see Figure 10C). Bit by bit ap-

INDICATES
FLIGHT PATH

!

PLANE YAWING

FIG.8

proach high power, compelling the ship
to. circle right by use of right thrust—
remember- that your right rudder will
take care of the glide.

Figure 10A illustrates a power stall.
In a really bad power stall the ship
climbs steeply after launching until it
hangs nose high in the sky (see Figure
10B). Then it may drop back, sliding
on its /tail, rolling over as it does so, to
begin a dive to earth. If it is high
enough, it may affect a recovery or per-
haps go on stalling and recovering
throughout a very poor flight. -

A milder version of a power stall is
shown in Figure 10A. In this case, the
nose rises, but not so steeply, then drops
as the stall occurs. Sometimes the
model will resume flying. Other times
it may drop a wing tip, rolling into a
diving turn, which may build up in se-
verity until the ground is reached.

As the number of turns is increased,
the ship will get high enough to display
its gliding capabilities. Inasmuch as the
initial glide adjustment to the rudder
was only approximate, the ship havin
been glided out of your hand, you no
will be able to further observe the glide
and make improvements. Is it too fast
and steep, tending toward a dive? Or is
it too slow, tending to approach a stall,
perhaps even stalling mildly, or “mush-
ing;”

Since we nave the rudder set to make
the ship glide in right-hand circles, it is
simple to remove any stalls or dives
from your gliding flight and make 'the
model circle in smooth, easy turns like
a hawk. [f the model is turning while
gliding, it follows that any dive or fast
descent will be in the form of a spiral.

* TRAILING EDGE UP-
WASHED OUT

TRAILING EDGE DOWN-
WASHED IN — ( —

a"

®

NOTE LEADING EDGE RAISE
FROM TABLE TOP. 0

© FIG.9
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Only two causes exist for a diving turn
in the glide: the ship has been trimmed
slightly nose heavy, or a little too much
rudder turn has been applied.

If the downward spiral is extremely
steep and vicious, making an extremely
tight, diving turn, then the rudder is
the cause. If the spiral is in the form
of a fairly wide circle with the airplane
banked a little too much for a good glid-
ing turn, then the model should be
trimmed more tail heavy, or “slowed
up” in the glide, as it is called.

Ll

DOWN THRUST

FIG. 1l

SIDE 8 DOWN
THRUST

ship flying like a roller coaster—then
the model must be trimmed more nose
heavy. If it “mushed”—raised the nose
slightly with the ship obviously squash-
ing along in flight, meanwhile sinking
too rapidly to earth—a trifle more right
rudder is needed.

In using more rudder to improve the
glide we are making use of the fact
that the steeper the model banks, the
less lift it can exert effectively. In oth-
er words, the tighter the turn, the steep-
er the ship will descend. So, up to a
point, adding right rudder will assist
the glide and remove the “mush,” but
beyond that point it will cause the ship
to spiral or spin in toward the ground.
So we must add right rudder only in the
tiniest amounts.

Your model now is beginning to circle
to the right under power and, at last,
is gliding perfectly to the right. Your
rubber motor so far has had only a
moderate amount of turns. Now, as you
add more and more turns on each flight,

This can be done by any of the meth-
ods described earlier. Usual practice is
to place incidence under the leading
edge of the wing, or under the trailing
edge of the tail. If the wing is mov-
able, slide it forward a trifle. Be sure
to make only minor changes, taking
successive flights if necessary to check,
rather than make a big change that will
produce an extremely different and per-
haps worse condition.

Now suppose that the ship tends to
stall mildly or “mush” in the glide. If
it is a definitely recognizable stall, with
the nose rising and then falling—the

only minor adjustments to the thrust
line remain to be made.

Be sure, in adding shims behind the
nose block, that the block is resting
properly against the nose at the desired
angle. Taper the shims with a razor
blade if necessary. When your adjust-
ments are complete, cement the shims in
place, being careful that excess cement
does not build up the thickness of the
shims beyond what is needed for safe
flying. Better yet, carefully carve a
sliver of wood to the thickness of the
shims and cement it in place.

WINDING THE RUBBER: Long flights

cannot be made with a rubber-powered .

ship unless you use a winder (see Fig-
ure 12). A model that flies unspectacu-
larly at low altitude across a small area
will climb high and fast, fly a greater
distance, and stay in the air several
times as long when a winder is em-
ployed. A simple winder can be devised
by bending a wire hook (Figures 12A
and B) and locking it very firmly in the
jaws of the chuck of a sturdy hand drill.

Have a friend hold the model, then at-
tach the loop of the prop shaft to the
hook on the drill. Now stretch the rub-
ber to approximately three times its
natural length and begin to wind. It is
safe to assume that the maximum turns
possible with the -vinder will be a mini-
mum of four times the turns possible
when handwinding an unstretched mo-
tor. Where 160 turns might be tops
hand-wound, 700 are possible with a
winder.

The rubber should be stretched out
as desired before beginning to wind.
Then, maintaining that stretch, 509 of
the desired turns should be put into the
motor. Continuing to wind, walk in
slowly toward the model, timing the
operation so that the nose block reaches
the front of the ship—if winding from
the front—as the full number of turns
is attained.

Fresh rubber can be stretched bet-
‘ter by “prewinding.” This means sim-
ply that the rubber is stretched out and
then partly wound, allowing the prop to
run down *without launching the air-
plane. This should be done once at 50%
turn capacity, then a second time at
75¢% of turn capacity. When not in use
the rubber should be kept in a dark con-
tainer. Unused rubber should be cov-
ered with talcum. Wash the rubber in
warm water before preparing it for use.

Before installation in a model, the.
prepared new motor should be coated

FIG.12
TYPICAL WINDER HOOKS

z\-[:‘”l“ ;012 SHIM BRASS OR \ ,l\l'zl
& ;l_‘_*__ " TINPLATE \ ‘

\ , ﬁ(%}?

"l‘f. . TYPICAL PROPELLER

SHAFT ARRANGEMENTS
ROR USE WITH A WINDER.
with rubber “lube.” Homemade “lube”
can be made from green-soap and
glycerine in equal parts, obtainable in
the drug store. Rub the “lube” onto the
strands, then partially wind the motor
outside the ship and let it run down
to shake off any excess. If possible, use
a ball-bearing washer. Place a drop of
oil between friction washers, if used, but
don’t let the oil coat the wood at the
prop shaft or at the nose bearing. Firm
bearing surfaces should be cemented to
the front of the nose block and to the
back of the propeller hub.
A flight can be no better than its
launching. On a windless day, this is
not difficult. If an R.0.G.

(rise-off-
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ground) take-off is made, a good rubber
model will jump off and climb well with-
out an assist of any kind. Just hold the
prop blade with your left hand and the
fuselage, back of the wing, with your
right hand. When ready to launch,
move both hands simultaneously. If the
prop is released a split second before
the model it will rev up, insuring a good
take-off.

In a wind, the model will literally
jump into the air. When hand-launch-
ing with a fully wound motor, release

the prop first, then move the launching
hand forward smoothly, almost letting
the ship fly itself out of your hand.
Excessive throwing or pushing of a
model causes more harm than good. In
a wind, point the ship slightly off to the
left, quartering into the wind. Its right
adjustments will take it into the wind,
then around in a fast, rolling climb in
the circle, with the ship climbing over-
head. It is undesirable to point the right
circling model to the right of the wind
because a strong gust, getting under

the uptilted wing on the outside of the
circle, may roll the ship. into the ground,

With this simple system of adjust-
ing, and the patience to go at things
slowly, you can squeeze the last second
of duration out of your rubber job.
Moreover, the same basic principles can
be applied to your free-flight gassies
and CO: jobs. Next time you build a
model, refer back to this article before
attempting to fly it . . . take the time
to adjust your ship correctly . . . and
enjoy getting top flight performance!

THE SEEK

by Danny Sobala

BEFORE HARDENING
SLOT END OF SHAFT +5
TO TAKE WINDING
HOOK ON PROP

BALANGE HERE
+2

I‘l/l.') ENGINE

(T
L 111t

T 3
iy £ /)

BLUNT-EDGED UNDERCAMBERED
SECTION

SHEET RUDDER

|, — SHEET FUSELAGE

SPRING

al ..
\O/L\\ RETRACTING WHEEL )
& _/ 3

WASHER SOLOERED
ON END OF WIRE f -

L

1
SCALE

THRUST BEARING

| T
POP-UP TAIL DETHERMALIZER

[ 10 20 30
[FEVOWTY FUTTR PPN FEVEUNTOE

— Wt ,

SKIDS AT BREAKS SKID
THIN FLAT-BOTTOMED SECTION

ANCHOR HANDLE SECURELY TO FRAME

HARDENED STEEL SHAFT— /4" TO 56"
PIN GEAR TO SHAFT

Rubber motors should be wound at a steady rate. A properly constructed winder can do the job
and insure the safety of both the model and the builder during this important operation.

/UNDERCAMBERED FOIL (\

HOLLOW TIPS

NACA 6409 AIRFOIL

WHATSIT

BY TOM FINCH

1/32" SHEET COVERED:

TISSUE COVERED-

POP-UP DETHERMALIZER

1
g
!
18" PROP 0 2
57 z
LpiHEDRAL—

.

/3/32" SHEET BALSA

)
LEAD BALLAST/
> -RAISED- 214"

//

RAF 32 AIRFOIL\

RUDDER

RAISED’ 21/4™

~— RUDDER

NORDIC A/2

ETRACTING GEAR . BY PETE VISSER

CAPETOWN, SO. AFRICA

TOW HOOK UNDER
BALANCE POINT—
54% BACK L.E.

AUTO RUDDER
o
—1

TOTAL WEIGHT— i4.5 OZS.

l COVERED WITH TISSUE

[o} 6 12 18
[P IS
THIN FLAT-BOTTOMED FOIL

WINGMASTER
BY - GENE MILLER
COVER WITH SILK

/'i/‘\ &' OFFSET TOWARD OUTSIDE
TF o35 ENGINE
r.

/

SHEET TIP
@ AY

 LEFT—~__
J

/MVA-BOI AIRFOIL.
7

TORP.Is\ @

SILK COVERED

600 SQ.IN. WING

REGULAR 'RINGMAST?/

/ NO RUDDER OFFSET
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BY GARY GUINOTTE
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@ This article is not written for
hangar hot-rocks, free-flighters
turned yo-yoers, or slide-rule dodo
birds—it’s intended for the aver-

age free-flight model builder who.

is sincerely interested in improved
and consistent performance in his
models. We all know that crack-
ups are unfortunate and some-
times inevitable, but nine out of
ten of them could have been pre-
vented. How? Here are some of
the major causes of crack-ups,
and a bit of advice, based on our
own practical experiences, on
how to attain more consistent per-
formance,

PLATFORMITIS: Five out of
seven crack-ups are caused by

“PLATFORMITIS"
~ POORLY FITTING

i PLATFORM

Q NARROW PLATFORM,
A\ WEAK STRANDS
o
: Nl =
.

GUST

wings and tails rocketing around
on insufficient or ill-fitting plat-
forms. This is especially true in
winds of above average velocity.

Plattorms should be large
enough to prevent all rocking ten-
dencies. Rubber bands should pull
down on the wing or tail, holding
it firmly in place, There is a ten-
dency, especially with pop-up
dethermalizers, to use the rubber
bands for purposes other than
securing the wing or tail. This is
really dangerous and has been re-
sponsible for many sad accidents.

WARPITIS: Undetected warps
are certainly responsible for their

“PLASTICISING”
DOPE WIiTH
CASTOR OIL

share of crack-ups. Extreme heat
(usually prevalent at large model
airplane contests, for some reason
or other!) and rapid changes of
temperature cause the covering ta
tighten or loosen up, or cause the
structure to shrink.

Neutralizing (or plasticizing)
the dope on the covering helps
a lot to discourage this. A few
drops of castor oil or oil of winter-
green in the last two coats of dope
will do the job. A good stiff strue-
ture, obtained by using ample
cement-and sheet planking in con-

gor Free-Flight Maladies

A consistent West Coast contest winner
prescribes some cures for ailing gassies

junction with capstrips on the
upper camber of the ribs, discour-
ages warping.

TWISTINGITIS: Twisting

fuselages, twisting wings and
\\\ \\
\§\
N
B
« CAP STRIPS \
=
SHEETING

HIGH SPEEDS' &
PRESSURES CAN
TWIST FRAML
WINGS., TAILS
stabs and over-twisted trim tabs
take their toll in splattered gas-
gies. Thoughtful use of sheet
planking will do a lot to prevent
the twisting of structures.
GADGETITIS: Gadgets don’t
exactly cause crack-ups, but they

g

“TWISTINGITIS”

—

+GADGET'

are responsible for a lot of lost
airplanes. And, after all, which is
worse? Timers, fuel shut-offs,
trick tanks, dethermalizers and
more timers—all are constantly
in need of adjustment. A great
deal of improvement has been
seen in such equipment in recent
months, but as yet perfection has
not been reached. So use such de-
vices only when necessary.
TECHNICITIS: How impor-
tant are items like gyroscopic
effect, torque, counter torque,
C. L. A. position and the Reynolds
number to you? Well, as far as the
average model flyer is concerned,
he has a lot more important things
to worry about. Let’s face it, these
«items are a'product of a now ob-
solete phase of medel aerody-
namics called “the theory or sci-
ence of model aerodynamics.” As
long as we build our models of
‘balsa, cément and paper, and
anoint them with warpo airplane

10%

dope, it ain’t no science, brother,
it’s a hobby and an art—a sport-
ing art!

If there is one thing that has
kept the free-flight phase of our
hobby popular it is the fact that
the average modeler has just as
good a priority on the thermals
as the so-called “experts.” Of
course, the so-called ‘“‘experts,”
the celebrities, and the hot-rocks’
names do appear corispicuousls'
often on the winning lists. This is
due partly to our familiarity with
their names and partly to the trait
they have developed called “con-
sistency’’—something that any
model builder can readily obtain.

TO GET GOOD' PERFORM-
ANCE: Consistent performance
with a model airplane, like any-
thing else, is the practice of good
common sense and persxstence
under pressure. Flying in a model
airplane contest, large or small,
can be trying and any contestant
is always under a little pressure.

Consistent flying starts at home
on the drawing, board and on the
workbench. When - .designing your
models, always plan as much out
as possible on paper—the items
such as areas; the proportion of
moment arms, construction de-
tails, etc. Always design your
next ship based on what you have
learned from your previous mod-
el. Little improvements kept in
the back of the mind are what
make good ships better. A radijcal
departure from previous designs
means headaches galore.

Consistent building brings con-
sistent flying, too. Adopt a logical,
accurate, rugged, : easy-to-build
type of construction and stick to

it. Improve it with succeeding’

models. Accurate, straight con-
struction w1thout -any warping
tendencies is the ideal to shoot
‘for. Built-in warps aren’t recom-
memded and don’t encourage the
planned, consistent type of per-
formance we strive for. Warps
‘tend to emphasize any faults the
model might have and the less
warps the more likely the model
is to survive the tryout stage.

Preglignment and keying of the

( Lhicknass to chord)
FLAT BOTTOM
WING SECTION

+1Y2 DEGREE WING-STABILIZER

ANGULAR DIFFERENCE

C.G. AT 85 %
OF WING CHORD
FROM L.E.

/

8% FLAT BOTTOM
STABILIZER SECTION

ARRANGEMENT FOR MINIMUM DRAG

surfaces is a good practice and
assures accura.te, quick assembly.

7 Vi

KEYING .

Keying also prevents vibration
and the moving around of wings
and stabilizers:

It is a darn good idea to meas-
ure the angle of incidence be-
tween the wmg and tail and keep
this figure in mind when adjust-
ing your model. It is' always okay
to increase the angle (to correct
diving tendencjes, etc.) but be
very careful about decreasing this
angle less than 1° positive or the
angle specified or shown on your
plans. Too small an angle of in-
cidence means trouble—usually in
the glide. A prolonged recovery is
a warning symptom.

This is no mysterious force, odd
Reynolds number or anything.
else, just the fact that we don’t
have enough angle between the
wing and tail. Moving of the cen-
ter of gravity forward will take
care of the stalling in the glide.

Hot engines mean hotter climb,
it you can utilize the power and
convert it to climb instead of
gyrations, didoes and a general
tendency of going everywhere but
up. Hot power means ‘the ship
will fly faster, providing you don’t
have a bunch of built-in head-
wind.

My pet peeve is the thick wing
section still advocated in these
days of the control-line-developed
short-stroke engine. Thick sec-
tions simply won't let a good en-
gine go to work for you.

The function of undercamber in
a wing is also questionable. Of
course, it slows a glide down—but
is this desirable? It also slows the
climb and a short-stroke engine
down! Undercamber usually con-
tributes the effect of making a
section more critical, and making
an exact angle of trim necessary.
Why- go to all that bother?

There is a notable trend toward
increasing the size of the rear
horizontal surface—the stabilizer.
This is a progressive step toward
utilizing all lifting surfaces as
much as possible. The idea is to
let the stabilizer carry part of the
load. Why not? It’s got. to be there
anyway—you may as well let it
handle part of the burden.

But, utilizing the rear lifting
surface must be done right. The
larger the stab, the further back
the center of gravity should -be.
If it is too far forward with a
large stab, too much incidence is



necessary. Therefore the stab will be
dragging along at a non-lifting angle
and doing more harm than good. We
have found that a 46% stab with 1%°
incidence (between the wing and stab)
and with the c.g. 85% back from the
leading edge of the wing is a safe, mini-
mum drag, lift-utilizing combination
(10% thickness of wing ¢hord with no
undercamber wing section and 8%
thickness with no undercamber section
in stab).

The conversion of power into glide
sometimes presents problems. Prolonged
recovery or a long dive before pulling
out into the glide can be taken care of

by careful, precise adjusting of trim
tab and incidence and using just .the
right prop to prevent hanging. Use a
prop with enough forward thrust that
it simply “flies” the ship into the glide.
Use a type of prop that comes in a
variety of sizes and pitches, or alter the
diameter or blade area and pitch your-
self, and experiment.

Compromise between peak power per-
formance and peak airplane perform-
ance. There is always a 16000 r.p.m.
prop lying around which will let an
engine scream even beyond its rated
maximum horsepower—but chances are
that this prop won’t even budge your

airplane. Then' there is the other ex-
treme, the 3,402 r.p.m., 16” prop that
will fly the heck out of your ship pro-
viding you have an engine which will
put out its maximum h.p. at that
r.p.m. The correct answer is somewhere
between the two and can be found only
by experimentation.

In conclusion, I think it should be
said that the average design seen at
contests is darn good, but can be im-
proved. Chances are that the builder is
worried a lot more about the right fuel
to use and when the thermals will
bounce, than he is about gyroscopic
effect, torque, shmorque, the Dutch roll,
and the tootsie roll.
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GAS-MODEL PROPELLERS
ARE MADE FROM WOGD,
PLASTIC, AND PLASTIC

COATED WOOD.

GAS-MODEL PROPELLERS
ARE FINISHER WITH *

WAX TO FUEL- PROQF THEM |
AND FUEL- PROOF LACQUERS.

o z
E PATH 2
: E
S OF BLADE 3
< TIP 3
: g
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2 w
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Q
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PITCH

FORWARD IN ONE REVOLUTION.

[wWHAT 15 mEANT BY A 6-4 PROP? |

PITCH 1S THE DISTANCE A PROPELLER MOVES

A -4 PROP 1S ONE WITHA
DIAMETER OF 6’ AND A
PITCH OF 4

&= HIGH-PITCH
MEANS HIGHER
BLADE ANGLES

LOW PITCH —>
MEANS LOWER
BLADE ANGLES.

PROP BALANCE - .

PROPELLERS MUST BE BALANCED FOR BEST RESULTS.
TO CHECK BALANCE, INGERT A BOLT, THE SAME SIZE

AS PROP SHAFT, AND BALANCE ACROSS THE

IDINGS

PATCHED PROPELLERS ARE

NEVER SAFE! DISCARD PROPS

WHEN THEY BECOME SPLIT OR
BROKEN !

EDGES OF TWO RAZOR BLADES. PAINT LIGHT SIDE

WITH FUEL- PROOFER TO BALANCE

IReS

3

@ Using just any-old prop will never

do, if you’re interested in getting top
performance from your model engine.
It’s easy to understand that a small
engine cannot turn a very large diam-
eter propeller.

Propellers which have a very high
pitch require more power to turn over
at high rpm, that is if propellers of the
same diameter are being compared.

Generally speaking, low pitch pro-
pellers are suited to free-flight model
airplanes while higher pitched pro-
pellers are favored for speed models.
This is, of course, not a hard and fast
rule. Proper propeller size can only be
found" through experimenting . with
various sizes until the prop which pro-
duces the best performance is found.
As unscientific as this sounds, it hap-
pens to be the way that professionals
do it. )

Propeller balance is a very important
point. Unbalanced propellers cause vi-

bration and this leads to lost power. "

To properly balance a propeller it is
necessary to force a snug-fitting round
rod into the propeller hole. A loose-
fitting, small-diameter rod will not do
the job properly. When the rod is
placed on two knife edges, razor blades
will do, the heavy side of the propeller
will turn to the bottom.

The propeller is balanced by adding
fuel-proof dope to the light side. Wait
for the dope to dry before rechecking
the balance. Small differences can be
eliminated by sanding the heavy side
until the prop is in balance. Check the
balance from both sides of the propel-
ler to eliminate errors which might be
caused by the balancing rod or the
knife edges. Balancing should be done
at home and not on the flying field.

61




. JSNINIJISZ d a1vy3o

—Ag8, W3, 404 NMVNQD _ T _ T _ T _ T _ T _ T _ T _ T _ LM _
OHIVAGVD GV Dyt
—A8 03IN9IS3a 6 8 P 9 S - b € e ! 0 377N
S3HONI NI 31v3S 440-1NHS %
‘30 A373¥438 \ . ,S733HM 093A
{ sinig LA N via 8/-1 \H\
j s uvL LNNOW GINSTIVL 91 ab/E-L1 ~-S30IS :
; 3Y4IM VI 91/ qoom >mE ry) 39v13snd L133HS 28/8 LNNOW ¥¥39
| NUOH WH041Y1d 8VLS $X%2018 vsIva 2/1 QOOMATd 8/}
' X\ T08LNOD 0937 1334s 2e/€ :
R  3903M VL 7 \ — T e NN 2 e ——
_ S3oNH | e R N = e ¥ W S "
! . omugvd I El e e A e e e B 7 i el i iy
5 I - e - P S Sp— > . sy T — +
N (I WIS e T T = 1] T g —
i _ i — = e e b SR | GOYHSNd -~ 1 83NEN00 ~ ey T Lt T 2 q
| | a [+ = V= STV, aoomurd, s bl xzﬁﬂdwww\l\\ 7 ) -
b b — g S TS s a S e DR e = N L ARG N Pt L YINNIdS
_v \_\_ ; a m\.n___,N | 7 ) — e I B WO0Yd 2/1-
/1] —pe——— 8/€ 3 = g — o
| L | N\ b= o Ava i . > i i
T A_”II\ +3— M V m: T 133HS 91/ - A= N e -
T ] : : N Ce e b =
[ 15 Lo 1y _ T ¥300ny ADONYO e ONITMOD
L .c.; a 'AOOMATd 911 L MONNIW, S,A373x¥38 4379 %2078 vsive
__\ ..__ oy L33HS ,8/1 10Na Y
\, [~ I
| %0078 vsva
W YvdS GOOM | Iquaom 2/1
,r A_ ‘QuYH p/IX, 8/ 7T T .
“ _ Wb | NVdS 8vIS
»_., E [ |
- i
. 1 [
. _ n8-E L 91/65
vsiva gviLs 40 '3 71~ SLHOINGN g S3ovye ssoyd ONIM 40°37
QYVH 8/ kmmwwmm@«:zo . ..v\;;m\,/nmv L — g =
42€ T =
" " I e L.._a A_\\l\ﬂu "2 AL 2 b 77
e _— T S M~ ) <
e e ST E S s S PR e e - =3 B R —— - -
W...Ju.\ .|'\.‘..\.l __l._ﬂ.l = - N NN — [~ . = X —\7\
B l,¢|’.|..l llll‘mn.w,ﬂhﬁlly ff.bl = g 2= _ A“ - ! - . )
(S1Yvd 3ZiS 14 33S) ALY T 604 oo S = R -
03LLINO SHIONIYLS '©S,8/! TION o/1X.8/1
SB/1X, SLNNOW 3NIONI
- 8/€-62 IIIYN 271 X,8/€
QYOHJ 271G b
P — = —
R n
e | | _— =y
T [ i N
"WA ﬁ_ E_ .| SdiL vsIva L40s
| : 7 ! / M€ X 2/
Iy g I 133HS ,91/1—_] JNVYIT1138 2 il e
ISdIHLS IV} i <> 1934¥3d,! i {oy
WP/ X WSV i . "l y I 1l
) i 4318000 —_ |~ o \ o= . i it
4 39n8dS 0S , /1 - ! 1 !
h __“ H __ e e o “__ ._ _ ____
"] i il ! [H Il ~
R s | N O ; e SLINNOY9
R == ——= \ 10-av37
- I | g g - — .-
it i H—— =l
_ |_“ - lllm.u\ _n B 1u|uq._wu|l === v
—= —n Py Iy : —_— ! 1)
- i T = e ! ) ! . ! 1 ; ! e}/ ¥30N07 8/e
L S N Sy — R S S L E— e | 1/ oNim auvosm
- . — . = - 5 = - g e T o 1\ T3LON
(WOLLO@ © dOL) 133HS ,91/1 440-LNHS 0L |woi108 1no1nd N3 2nx




‘UO1 40490000 41844 JOJ (31100 ‘ALID @|we]) $}4QIDIPUCH UOSJGAY |82ZOH O4 SHURYE JNO

=y

X008 NO XDVL "3WVN |..
ANM0AY NMOAd HIOOWS
OL TOO0L 10 AN3 Lv1d
35N ‘NIYOV A3IN0 NAfL

n_OO.—\. ALTULN 350ddNd -1V

S| w3015 3583A3 v \l\ ’
> | O IWYN 3oda o0 ou<omauwu 40 30314
A= '43n0 WNNIWNTV NanL 7L

. =
‘T00L HLIM IWVYN
LM ‘aavodaavd

AANO WANIWNIV HLIM

\.\AQN_ \0\%\ .uwx Joy
S SINNIN & SSoge-—se4spy op moff

WANIWAY.

[ :azan noa 1vum |

sHIMYYT
#“a3LyDIaN| Sy a3sn
o) 3av SIONIH Anod
[ :539NIH SSY¥8
" SNOILILAVd : : RS _Nazao
: : - : al1os INI
AaooMmKd , b/ ,,” ) - s SM3ADS ) 'd

114 01 sadvoqa ,8/4 SN T 19

ONOT , 7T JINIH s5vA8
SMIAUDS Ta mm:/ a

HI01 o ., - . ‘NO aam3Ads
i - ; ANV GOOM 0 3dvw
- g S| BONX "L13 HLOOWS
Vv 3AVH OL 334230 NI
ATIN43dvD> 3ASYIW

> IWIHOS 240700

- -

481X, 2% ,8/

‘SA33N ANOA

1INS OL SAN3W.LAV4AWOD 3OVdS
‘438wWN1 d3HSINIG LB/ woad 3avw
HOIH 4Ol X 9NO1 81 X 3AIM #»9

s xo8 a13lis

iS3dVHs 31AVLINGS A0 ‘S1IMOA ‘20018 a3aAAND
vV GNNO2AY LN3Q 38 dINOHS $3dVHS d3aNNOoA
s JFLON

‘NOILD3S AG NOILDO3S
‘AIMO1S AN38 ANV
ATINSIAYI AN3G HAVvW
‘S1UVd S1IVWS NO SAN38
daVHS 204 a3sn 3Av
SHIITd AFSON-IFIVNOS

‘v IONVMOTIV
an3g , 304 ‘53943
d3aNnoAd HLIM ‘L33MS
SV SSINMDIHL IWVS 3HL
VLW dVADS 3SN VLW
. 133Hs oNIAN3g N3IHM
aiasn s\ Srlavy 7TYwWs v

‘Ll 19310dd 33HLANS

OL dOOM 40 $3531d N3am134
3SIA N TVL3IW dWVTD "Ll ONILN3A
QIOAV OL 1vLIW 3HL A3A0 A0018
N3AOOM T1IVWS V 3OVId ‘YIWWVH ¥
ONISN ‘3SIA V NI TVLIW L

‘a3sSVIT3Y S1 IANSSIAd INIANIM NIHM

1N0 aviadds S40071 ANY 3SY32ADNI
TIM A3L3WVIA "T3MOQ A0 Ao ¥V ANMOAVY
JAIM ONIdAVAM A 2aYW 39 NYD SON/XIS

ISIN NI
AaN3 dWwV1D

‘ANSYI SAN3E LI ‘03AOWI A3dw3l
HLIM "3wvd J3A0 3AIM ¢
ONILV3H A8 dayw AV JAIM
HADIHL NO SANTA dAVHS AJ3A
‘ONDIVIAB SINIAIAL sniavy
v 33A0 3AIM ONIaN3g —

<2 gyNs TUM M
A0 SAINAOD JAYHS
IYW LON Oa "33 1M
anag oL 3sinv 3sn @

: JHIM ONVI |

PUusq o) moH-

‘S1aVd TIVWS HLIM Jd13H SY317d
JSON -3T1aI3IN

£

:IVLIIW LIIHS

IIHS ONIE

<= SITONV
1Ho1A dN3g
oL Sd4317d
Xog 3sn

‘'Sd00T aN38 OL
SYFI1d ISON
-ANMOY 35N =p’

{ST00L IHDIY FHL ISN )

¢

63




ASVIIvE HOd AvD

vSva QMVH aod

g, 8
-qu

/
y3aanyd . NOILO3SYILN3D b\
VSIVE QMVH X} To3uIvY wz_;\ o B2
(ST3NVd H3LIN39) ONIM et =4
03L31dWOD N338 SYH ONI Mgy — 0=
¥314V ‘INM SHL ONOTY S0 - —
. =
1nD SNOA3T3 VA OL SIONIH 04 WNNINNTY NIHL 32 TNd 39V SNV STON " Lad
. Quw ' [ hr. ]
(e . . ] i Eo o 92 o 3= ]
\ ] aop w 4 Wiz x W .
D g 2 @ Wemmeees S0\ C 2By NN8 gz o 2
-_— z aq 2zl Yo w ewFas w Opug . B\ = - aw W 2
=] 2 Zwo wg o ] xoe o
- & e &l oue z Fa23 3 g &eod / (] £hi®S <lg
w Z2< ' Pk on FEQD Pz2=z 5 « z
T m_ OW - Ewm : . HDmS N WOLS » E .&
e o ¢ *3 ok oy 5253 N NN L
[ £ o w o _mwm a<oa . % \ WL m.wn_mR
Q. 9= ¢ o . 2 \ Qu Fak, .
a g @ / , e w8 3 £u ggt
&S 3; ° . /] fomr = £ g
&= 2 8z o N\« o g8=2 & 2 @
<z g iz W w - & = mwﬁw 2 <
D mnm 7 :Zu mE WE z NP s WOy . « x|
b 55, : %5 &g 3 38 FYEs =
Y O c > ! & <z wF- w LN X0 TT&WM
g <o o5 R g 2ENF@

oo

<

14VHS d0¥d 3ZIS-1N4

3YIM ,0€0'- “

L3I3HS 91/ 3903 IN3W3D
GNV 13M04 2/1 40
3031d Y ONNOYY L33HS

2€/1 30IM p/E-1 dVHM

N3dWvd

SAI¥9 b/

; . MOYYYV A8
NMOHS SV(3T9NV

30v8) HOLId ON38  «8/11

133HS 911
NMOHS SV

GN3 QYVMHOd AN3E
N3HL dO¥d GNV %2078
HONOYHL L4VHS SSVd

13m0a,2/1
"
Kﬂ —
SX0018
2 . l¥3sNI .
\ SX2018 TIVAS
5mhuupm%% S~ WOYd VYN

NMOHS SY HOL!d ON38

¥388nY _8/1 40 400
V H1iM T3Q0N ¥3IMOd

kbl
0

13X4004-0104

SNYOINVId 3ZIS-JTVH




*saysesd uj pabewepun Aenpia 3o dod o} Buim spwioed sjemop uo Jaq
-qn1 Buim ay} Buyunopy ‘obejasny o} buiieaod buik|dde uaym uado. yno
{2 SIY} BARST "UIRD OY} JO JUBI 4R [GMOP UMOP-P(OY Jeqgns buim o}
ssa09@ yiuised o} ‘ojoyd eAoqe Ul umoys se no-gnd Burew 'maia

doj 8y} Ul UMOYS SUOISUBWIP DY} Of BS[eq 433Ys Q[ /| N> MON w

‘Buim 3o ajbue |espayip 10} ejesuadwiod O BPPIW Ul PaYIRID S JoaYS
siyf 'moia deid juos ur ajou |m nok sy cuorsod ui dop uiqed
D‘* mko_.—m O—OS& Q>°n~0 0‘._. -U!O? 10031._5_‘ mvCﬂ qu&ENE 4 j0 QO*
uo T_._ﬂ w:Ouwm—_o_ E_A‘MU 0-.: EWQZ*OJ ﬂm-ﬂ& *QQJW :0 x u@-\m rA -

x 8/ 9yt juawad pue pssu) ‘uiqed ayy jo doj.eyy m*o_LEOU o} h

*iaje] pajjeysul st 9deiq ueab Buipue| eay ‘Bulkip si uawad djiym
*aaoqe ydesbojoyd ayy ut umoys s@ ‘uotyisod uy Ajwiy peayying siy; buy

-ploy 1o} Apuey Apybius up swod |pm y4o|2 adA-buridg -ab
8y} jo juoip oy} je uoyisod sadoid sy opui ‘yesb bBuppue) sy
Jo Jequisw juoyy ayj ypm ojedwiod ‘(|4) [jemesy ayi jusws) 0

123N}

robejasny jo uoyooss piemsoy ul spuiol e Bujuswes Ajsundes ug oueds
swayxe asn ydesbojoyd eroge oyy Ul umoys se 'joddns yoes fo
abpd doy oy of esjeq , 917 x U, x ,91/¢ jo adeid e Buyuawaes kq
qo! ysiury sadaid 55010 Jamo| pue syybirdn sbefasny ypim ysnpy ‘uoryisod
up Ajaunoas spioddns juawan) “siasesq suibue oy} 9ate3as of sproddns
asoyy jo doj ayy e soydqou L 7/| X |.9{/G D “(sue|d aas} |4 jo seas
24 o4 Alo0s1p suoneys omy ayy yo styfiudn ayy uoamjoq spioddns .

seieaq L84 7 X L9171 T X ,91/€ o4} fuswad pue piasul moN m

“siBWI0} J1dYy O} pemos ase Apejnuis seab (lep pue soeiq sesb Buy
-puej seal ay) ‘ydeibojoyd ay ui umoys se ‘ase|d ul-1eab moas o} aum
[joq 1oddo> jjos asn pue uoyeInsul DAOWSY “[[Pmally By} Of IR By
Mas 0f papsau 53[0y , 9|/} bBuijjuup.uaym apinb v se 3i asn pue adeys
o} ieab Buipue] jo sequaw juciy puag °saull jisuad o} sejoy in> of
Mmes Buidos asn pue §no-jn> pajedipul yore 30 JB4Ud Ui 3Oy ,91/¢
JIp UaYy "|lemauy uo sajoy seseaq Sulbua go yie buimesp o

uo usajged azs-(jny Buisn ‘poomA|d 8/ woy ({4) |lemesy 3D *

400 PloY sdeus ssaap doayl
*JULIaA00 Y} I0J pasn
9 UBd 9NSSI) [Ppout sl xe[ndax 10
(s ¢ (souragadde pood jususuLIad
pue ‘Suidy oIoW SIWI} 00T ‘ABoM
Buop ‘sxredax A[soo ou—iadeayd
s 31 unx 3uof ay3 ur) Hooqieysod
anok Jo3 dedjs o[Y[ B UuOlLu
puy no4£ 31 ‘qof ao1u A[[eax B aonp
-oad pnoys aous1jed pue aaed 9[3}|
¢ pus——ojousey ayj st Ajrorjdurrs
—sogoyd pue sue[d 8y} £q paaas0d

Adwre usdq SBY UOIPINIISUOD
jureys
A£I9A8 PAOWIAT J938M puB dBOS 19X
‘PRIIA0D S§BM JI I9YJ0I] PUB, ‘S5O
93 JO JSPIW By} Ul papue[ [apowt
ano ‘qepesads eanuewl oy} YIm
JSA0 PINJIOM U3D( JSh{ dABY SPAY
anQ .:23BJURAPB DPApIodp JI9Y30
-U® PUNOJ oM 038 §9)JNUIUL 0M] JON
{U0JBIOS ©.9ABY USAd JUPIP 31 ‘sn
djey og "3y31y J8yjoue J0F I aaed
-aad pue Jo drys ayj} ysnaq [[1g 998
03 dn paxoo[ M ‘dwoym pnoy ueyl
axow Juryjoll Bupresy pue Yserd
Burpusa Aiewojsnd 8y} J0y Jul
-}EM "3013 }J 8¢ © Jo dog ayj woay
1183 5qOf 0JpB SIBUIM [[IF JO U0
Buyoysm 1938 UO[AU UO PJOS BI8M
aM  ‘oIqumonajysepur  A[reoryosad
diys ay3 sayBw—)e ‘suoiso[d
-xo aqresod Jo uopdsdxe oy} yrm
—UoIyM UOlAU YjIA [opour Jno
padsA0d aM ‘Ajrfiqeanp s31 03 ppe

o], ‘promiq 8y} S SSAUIPINGS
‘SJUDAB SdUBANDPUL
[Bo0] X0 gn[o 8y} Jo Au® uUr UMO
8)1 poy 0s[8 PUT ‘4usAd® PEO[-YVd
3y} J0F PojIsAU0d A[IpBAX 8q UBD
31 ‘Burdy jaods Lep-L19as ‘padina
Joy Afnaewad jng  a9gsyrods
urqsd Buryoo[-pood puw d3sI[8LI
A3 ‘Spanys "W SSIN 3991 @

— 12uuiB2q YEIf-223 © Joj s|iejop

nzn..ﬁ.nsm ouo_anu

~12)s)lods pasamod-seb g sse)

SSIW

mnE&um

*Aip of apise einjonyys
Aoy “ede|d oquy sisyjo
juawed pur jiesu) ueyy
—oungdnyys - uIGed  jo
IPe O} SUOHRYS BOJi}
0201d oy} YpM peys
'ssaquiew 55040 Bulpies
“uJ UBYA °18GgnI UMOP
“ploy Bum oy pesn
[oMop poompiey 9| /€
oy jo uopisod ey
OJON ‘siequew juouy
uiqed’ oYy jo bujyes
Jenbue 4y o} n> s)
uoHIes UIqed 74 §Sily
oy Moy ‘smoys

w40 ojoyd oyl "€

“Ajybnosoyy Aip Ajques
e 49| pue Jeyyeb
-0} sopJs ebejesny juew
-2 uoyy ‘(zd) sseq
-wew $5000 uIqed Aq
Pemoj[o} *fsdlj Siequiaw
{sepim  juswed  pue
Hasup ‘BuiMRIp  MolA
-doj up ueatb suols
suelilp eyj o} sessrd
35049 N3 'ixaN ‘epe|q
JoRes @ ypm sepis
opesedes 'Aip  usyp\
*§sdy ouy sea0 Ajjoeaip
opis ebejesn; puodes
oyew ‘pelp sey
Ajquesse  ueym

‘Yybuoiys wawpxew
496 o umoys se bug
-ujo] 'sue|d uo pejedip
so|bue 4v sjeuobuip
pue syybpdn je 40D
‘sjpuobelp Aq  pemo|
-0} 'eoejd uj syybldn
ouenbs 9| /¢ juowey
‘umoys 3¢ suosebuo|
oJenbs 9|/ umop
Ae c{sBuimesp oBuw|
-ue B} MOy uo $||R4ep
ioy g| ebed uo edL}
- 908). suojsuewp
pejwolpul of Bumesp
Mmoja-opis obe).

-osnj dn e[eag ﬂ

65



===
R |

W = n
1/8"SQ. SPAR TOP 8 BOTTOM/

! = w2 —-w2 Wz |
1 2-1/4° 9"
. I S—— | —
e e =
M.3/16"X 1/2" SPAR

e— 2-5/16 "o
ALL RIBS

N
174X 3/4" MAIN SPAR/

—W2 w2

L e

S 14"

X 1" TAPERED TRAILING EDGE

BLOCK 2 REQ.

FRONT BLOCK: |
34"X2" X 3-1/8
\

MISS FM

Plate 1A

HOLE FOR GLOW PLUG CU
RECESS OR HOLLOW OUT
AROl#NthgJLEAFOR BAT-

V8 x /4" xa-vd

5/16"X1/2" X 8-1/2
HARDWOOD MOTOR BEARERS

SCHRODER

SCALE 1/4"=|"

¢ — Z : S—
P —— T p——; —_ — e — =\
i )
\‘ H-sia -s1A 5182736 —sia —s1A -sia -SIA ———— \ 11
. 3/16" X /2! SPAR—~ e
¥ — — e 'lf 5/8°X 1°X 6-3/4"
! \ { BLOCK 2 REQ.
: 1-3/4° N
[\ =y —s1 = —s1 = —s st si—f| 1]
| 1 i 1 1 L] vensswmrresons | -
ALL RIBS EX 1 |
\,l, CEPT CENTER]] '
" . f=— 2-3/16" o 2-1/2°
' N UY S I—— ;
238 = | sne —— - — —— . i
N 376" X|" TAPERED TRAILING EDGE
v > T2 TL.
p77777 L p— —_— ——
—_— T, I — o~ . o -
— __ F2 5-REQ. e ez OIIIIITIIIIIIIII IS
T 3/)6"SHEET LT
—— . T e
SIDE BLOGK: 2 REQ.
F "y A% i
ULL SIZE PART 1/4"X 4" X 4-1/8 + /8" SHEET,

TER R
-
J—
i
J—
f— 3/i6" HARDWOOD
: -DOWEL
1Wie el » F2 ’/ B
[ ceLLuLon 2/ / S ’ = e
’ IS . 1 -
IN\:Z | 36" saJf / / // 7 INIrve SHEET j =
[\ ‘( OHLSSON "23" 28" y 2-2132" 2-re" 2-5/8"
STABILIZER | 1 { 7|} (176"
R () { AN
S =1, == oy e : =" "
, : -"’l‘-“l’ S 1/8" PLYWOOD FIREWALL ﬂl/ I l[
NEEDLE VALVE TN 6 BEARER BRACES B H / |
ST iSEW_TO FIREWALL WITH T
A T A SOFT COPPER WIRE 8 LA/
: .rg':[, f( SOLDER. WIRE TO GEAR. )
AN -
- / 2/_/]/7_ . z—va'«f——{
' PLYW
BOTTOM BLOCK | /////’/ W32 PLYWOOD /o~ sHEET
3ATX 27X 41/ |/ f/~-3/32" PIANO WIRE
. - 2-3/8" DIA ——=—G8F ||
FRONT VIEW "VECO"WHEELS (&

66




67




Ay o} Apees st 0gh] WNJ SSUN pue '|ley pue Buia ppe 'sppeys xiyy
‘sdiem juerasd o} odop o} |10 Joyseds jo sdoip Mo} ppy “1ajooid ony
-40y 0 $4v0d 4o e|dnod © sn|d ‘adop J¥a|2 JO 54003 INO4 1O RIY} YHM
ysiuig peusysiow oq Jeje] jsnw yi *AJp payjdde j| -iaje.d nod se ‘Asp o
Jom ‘anssyy peg A1g 1o :umu__“w A|ddy “y4im puajuod o} seand |Rjuswesed
-Wey ou 9Jv 910y s 4eA03 o} Asea i japow siy} Ajjenidy *(STIAON

ONIAT 0§61 |hdy) ,ouvld jey| Jeaol O] Mol saiep -.HN

ul 1949 U} Paquasap 'Buiiea0d Jo ysey Sy} I sujewal jeyy ||V

*sopinb ebe|esny se Jo° O} 1071[IqR4s OY} JO WOHO] By} UO esjeq deuds jo
sesaid |jews Bbulppe Aq peysyjdwosoe eq Aew siyf “uoyyisod jo Buijiys
Aue jueaeid o} 'Ajquiasse eyy , Aey,, 0 Asessadou 3q ||im 3 49qQns yim
abejosny oy} of paddenys st Jsmjiqeys eyy pue ‘lezjiqels yy of pajusw
-93 5| JOPPNI Gy} Sy ‘9a0qe ojoyd sy Ul umoys se ‘Gl py el uo Buy
-J104. ©5[Rq 390YS 9| /| Oy} juowas 'AIp |[o UBYAA 330 'squi-'seds piasut
uayj—ebpe Buyjiesy” pue ‘dy ‘ebpe buipes| sy} eunQ “lezt

-|iqe§s pue BUM Oy} UO 5P BWIS BUY 5| UOLINISUOD JBPPNI BY) °N

“uolyINIsued J00d AQ PasnEd jI PeAOWss 9q 4,URd puR 's}PBYE Snolse
-s1p eaey ued Ajquasse |1og Jo buim ayy ur sdiepp “jurpiodus Ajewssy
<X 5] POOM jO UOWO9|es |njeued 'elojeq pauojjuew sy pajejdwod
31 seziiqeys. oy} pue ‘sjyosd qu ydjew of ebps Suipes| adeys 'saeds
oV X LB/ omi eyy pesul ‘Aip sy "SQM |S HeBYs |, ZE/E Hlesul uay)
“Aip o} mojje pue uolyisod oui yuswe) ‘sdij qeys pue ‘abpa Buyiesy
*abpe Buipea] oyi 4nd> pue euino ueyy ‘sueid ey dn epeag o

*BUIM Sy} 5B JOUURW SWES By} Ul PAJONISUD S| JOTI|IGRis BYL m.ﬂ

*apyosd qu ydsyew o ebpe Buipea) Buipues Aq ystuig Buikip ojiym
Juds ojur pue squ ybnosyy suid Buisn ‘ueds pue squi of yuswad ‘buiy
~4nd> seyy "sieds euenbs. 8/ jo edvy juoyy ysuiebe Apeeu ynq im 1
os 4> pue squ jo doj uo Ajwiy UMOp jooys meJp ‘Aip UBYAA “Swif Siy}
4@ squs O} jeays juswad juoq “sbpa Buipes| ayy pue qu yoee jsuiebe
buiuuid ‘eBpe .buipes| oyy jo 0394 episul Oy} Of JoBYs By} JusWa)
‘Bum oy} jo wopjoq pue doj ey} uo bunyeeys ebpe buipes| ,

€ X 9171 oyt buyuawed Aq pojajdwod si eanjonsys Buim oy wﬂ

u

“jutol sajued ye sebpe Buyjesy pue Buipesy ubye o} fnjesed sy “jeued
buim yoee ue |eapeyip , Kie nok ealb Aeyp uiepies eyels of sieusol
13y "sqU | M Yioq ul sueds asenbs B/ Jomo| pue seddn oy} usomy
-39 yojou apim B4 @ 4no "pA\ pesul of “seds juoly ayi of Ajuy ud
pue 'sieds usamiaq saysqou’ ey oy ¢ ssesd ‘isuo] ey jo edey juosj

8y} UO JuUBWED INngd '} 0A1939) Of 4nd ApRANR SBYD4OU 3y} Oful 485 SI
‘1outo] Jeas Yy 'gpn "umoys se jeued Buim suo opul (ppn pue
€M) sioutol Buim ey} psesuy 'sjaued Bum ayy bujquasse siojag h .“

‘juesnjsuesy §1 eyew of ‘aseaub jo wiy ulyi ypam ueid jeod of s
Aem sayjouy ‘mopuim e ysujebe ued ayy Buipjoy saded jo yesys awes
oy} o yoeq ayj uo jsued yybur ayy Budeuy Aq siyy ysydwosde ues nok
‘uejd joued Bupm yo| oy} umesp Apealje jou aaey nok 4 ‘;aued Bum
48] 8y} 4o} einpadosd swes oy} MO||0} mON eungoniys Aewnd epeld
-wod o} uoyisod ojul Jeds wooq es|eq asenbs 8/ yuswaed pue jiasu
usyy ‘s|qeyyiom wouy [oued Buim 8AoWas 'PALIP SRY JUIWSD UAYAN “Jeds
doy esjeq asenbs 8/ ey} Aq pamojjoy ‘uoysod uy jos usyy 5} Jeds seas
WY % L91/€ oYL vonyisod ojur Ajuisy wayy Bunuawad t{zm

PuU® |} squ pesu) yas sey yiomawesy Bupm uo jusWad uBYM wﬂ

et
ca e

2

*saeds 1o) piey 'sebps Bujjiesy pue Buipeo| io) piey-wnipaw iebeyeasq
pue sdiem ploae o} 'sped asayy 4o) s|qe|IwAR poom isayybiess yarg
jopow sy} jo sedeid |wanjonys juepioduwsl §soW By BR JBZIIGRYS 1O
buim Auv jo seds puw abpe buyieiy *abpa buipesj ay| yybiay sadosd
8y} o §1 esies oy abpe Buipes| yeauaq poom desss ,q|7|-aspy dy
Buim o} Buyuewaed 4oy edeyns 4oy syew of ebpa Buipre| jo Jeas wouy
poom aaoway -uoyoniysuod Apjdwis pue usyybuelys o ‘'aBpa uo as s
ebpa Buipee| ey} jeyy ajoN “uonsod ojur ebpa ‘buipes) esjeq sienbs
WY pue dip Buim dyjs 'yxep “eds ujew Wi x ¥/ yym Buoe

‘ueid inoA Jaao umop 41 uid 'abpe buyiess Buiysjou sagy m.ﬂ

‘ystuyy duy e of diy pajejdwos oyp bBupaded-pues oy pue Buue
-AGD {83Ys By} 10} MO||R O} $aU|| PBIODS OY} IPISNO POOM §58DX 3OS
buiaea|-*ape|q Jozes 4o ojiuy dieys © Yym poom ssadxa Aeme aased
‘usyy *eujino ayj ayew o ‘wiayed Buim azis-||ny Jnok pue ‘ueid syj ue
papnjaul agejduway Buim azs-jing ay4 Buisn 'syoo|q 8 g x ¥

1
x ,8/1 | 8y} varadeys sadoud ayy yiew 'diy Bum-ay} ayew o) -*.H

“mes Pay00)-ouy 10 ‘iozel *syuy . Buisn 'no weyy yn> udyy ‘wiojiun
51 saysjou (|o jo yjdep pue tpim Syi yeyp vuns oyey "obpo Buyesy
patade} ayy ug sayojou qut Butm ayy Bupew Aq oued Bum jsiy ayi
uibaq pue ‘upjd. Jnok 1aao soded paxem Ae ‘joued bBuim. ey ay} o}
Budey} 9519484 '@ syew uayy ‘usalb suoisuswip ayy b

sue|d uo umoys auyyno ayy of Bujmod ayj aases oy oyuy dieys e
35N 'PalP sPY JUBWSD BY} IS4y "9AOQR UMOYS 5 "YI0|q juol} oyt Aq
pamo|jo} 's3o0|q woyoq pue doy ayi juswas pue {aasu) "jxaN -adeys
©Of N3 uayj 'sy00|q BpIs ayy 4no Ae| of mala apis syy asp ‘uejd urew
Ay} WO uUMOYs sazjs ayy Of juos) pue Eozoa ‘doy 'sapis omy =

Oxt LO» MJUO_A_ w>_L w-.: *:0 *§Xau sawod @:m—xou Jojow w—_._v Nﬁ

TOUINO MOpUIM UIQed 10} Papy Si esjeq ,q|/| 'sinys ieab Buipue
pue suoiabuo| ussmiaq ul-jjy se pasn sy esjeq jesys w8 "ebejesny
§0 pus oy o) Bupue|d ppe usyy ‘|4 uo s ‘poddns josys ivis
pue poomAld ,7e/| oyt of eveiq sesb Buipue| sess oy} mes -

pue 'saoqe umoys se ‘umop opisdn ebejasny ayj uiny moN .ﬂﬂ

*s0e(d uy autbus ploy yoiym synu jo |eaoway Ased spwiad pue 'sajoy
ay} Uy Bujuing woly sMaIDs 3y} 5jUBARId SIY| "UMOYS SR S{O[S PRAY-MaIdS
oYy ut eum ouerd | 7e/| 30 ooaid B Jap|os pue S8[OY Sy} Ul SMEIDS
suyoew ‘M *y ,p/E PUP 9G-Z 4iasu| ‘eutbus sy Buyunow Jop Lo
sajoy sy {jiUp PUe 4no Ap| ‘jas sey Joueaq UO JUIWD USYM °_“

raoe|d up juswed pue ‘ia:eaq ur seydjou ybnosyy sisleaq poompley
W% X 91/ Yt 9pis mON wuope(d qeys pue sepis usomjeq obe|
-asnj Jo Jeas 4@ jasys ,p/) 9sM) "aAoqe ojoyd Jamo| ui umoys se 'sapis
s uo up-(|y geays 8/ sees ayp pue E._otm_m qeys eays 8/ .

oy} piasu] ‘aunjonys dbejasny ulew 5,0661 NJ SSIN o#e|dwod of




in place: one on the top, two on the
bottom. The larger size snaps are
easier to handle and hold more firmly.
A piece of ¥4” diameter copper tubing
extending to the outside of the cowling
will take care of the filling of the tank,
and a small prime in the exhaust port
will eliminate the need of choking your
engine when starting. Be sure your en-
gine is adequately cooled by making the
air entries the size shown on the plans.

FLYING: Realistic cabin models of
this type are exceedingly simple to fly—
a large enough flying area, reasonably
calm weather, and ordinary patience are
the only basic requirements.

If built according to plan, only minor
glide adjustments will be necessary.
Hand glides are the first order of busi-
ness. Kneel in a grassy area and thrust
the model gently forward into the wind
(always glide and fly the model direct-
ly into the wind, never downwind. A
simple rule to remember is to have the
wind in your face never at your back).

Only three things can happen on your
first glide: A stall (the model nosing up
into the wind and then falling directly
forward into the ground); a dive (in
which the model seems to fall directly
to the ground after release); or the
proper glide—straight forward at a
slight angle toward the ground, with
the model touching the ground approx-

imately 35 feet in front of you with a
gentle resting motion and rolling for-
ward slightly.

If the model tends to stall, a small
sliver of 1/32” sheet wood placed be-
neath the leading edge of the stabilizer
should correct this condition. If it
doesn’t, one or more slivers beneath the
leading edge should ultimately straight-
en out the glide.

If your model tends to dive, place the
slivers beneath the trailing edge of the
stabilizer (incidence is the correct ter-
minology for this correction). Be sure
that the incidence correction is in small
amounts.

After the glide is correct; tackle the
problem of turn, Our model had a turn
circle to the left of approximately 250
feet in the glide and approximately 100
feet under power. If you desire right
turn in flight, the opposite of the turn
circumferences will occur, torque will
keep the turn to the right large, and the
rudder will tighten the turn in the glide.
Slight adjustments of the rudder in
either direction will take care of the
turn.

Remember that, as soon as turn is
incorporated, the model will speed up in
the glide, so slight readjustments of
glide incidence will have to be made as
the turn circumference becomes tighter.

After glide and turn are correct, pow-

er flights can be attempted. Engine runs
of short duration (5 to 7 seconds max-
imum) should be the rule until all pow-
er flight characteristies are noted. If
the power turn to the left is too tight,
open the rudder adjustment until the
model can take full power without a
low wing on the inside of the circle, If
the flying area is spacious enough, en-
gine runs of 380 to 40 seconds will pro-
duce flights of 3 to 5 minutes’ duration,
which is plenty long enough in any
man’s country!

BILL OF MATERIALS

(Balsa unless otherwise noted)

12—3/16” x 3/18” x 36” (hard)....Fuselage longerons
3—14" x V4” x 36" (medium)..... Wing, stab leading

edges
3—3/16” x V»” x 36” (medium)....Wing, stab spars
2—3/16" x 3/32” x 36” (medium)......... Wing spar
24" x 17 x 36" (medium, tapered)..Wing ira;ling

edges
1—3/16” x 1” x 36” {medium)............. Stabllizer
3—3/32” x 3" x 36” {medium)...... Wing, stab rlbs

4—1/16” x 3” x 36” (soft)...Wing covering, Iaaging
edges

t—!/g" x 3”7 x 36” (medium)....Wing, stab platforms;
fuselage fill; landing gear struts

1—3/16" x 2” x 38" (medium)....... Rudder outline;
' fuselage fill; and F2

I—14" x 4” x 24" (soft).............. owling blocks
1—3%" x 2" x 8" (soft) ................. Cowling block
1—5/16” x 13” x 177 (hardwood})...... Engine bearers

a” plywood; 1/32” plywood; | length 3/32” piano
wire; | length 1/16” piano wire; Pair 23%” Veco
wheels; 1" tail wheel; I'4 yds. nylon or other cover-
ing material; 3/16” hardwood dowel; Cellulold for
windshield; O & R 23 or similar .23 glow-plug engina.

-SUCCESSFUL A/2 GLIDER DESIGNS

The B.G. 44 features an ultra-short nose design (32 oz. nose ballast) with
tongue and box wing fitting; crutch fuselage with pear-shaped formers

added underneath and triangular structure (formers and strip) above;

sheeted wing and stabilizer leading edges; forward set fin—integral with
the fuselage; very small stabilizer area; and weight of 14.5 ounces.

The Quickie is a simple slabsider (sheet fuselage) with dowelled wing
fiting, and features fixed sheet fins; wire wing braces are for taking towing

stresses. After balancing, trim is obtained by packing stab. If needed,
weight is added under the C.G. to bring up to necessary specifications,

The Helios features a box fuselage, built from strip, with small triangular
formers added under the nose. One-piece wing (sheeted L.E.) rests on top

of of fuselage. Main fin area is underneath, integral with fuselage. Total

area is 496 square inches—30 square inches less than permissable maximum.
The stabilizer area is larger than average. Weight comes to a total 14.75 oz.
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Here’s a ship to challenge
the multi-monsters—and, it's
powered by the smallest
production model engine

® The “Guided Mite,” a vest-pocket-size R/C model, was'

conceived and flown within a two week period. It has
proven itself a good performer and should please those be-
ginners in radio control who wish their efforts and ex-
penditures to remain on a lower plane than is currently
fashionable.

The Deltron R109, the latest in transistorized tone re-
ceivers, was used because of its extremely small size and
weight. A single sub-miniature 22% volt battery is the only
current source needed to operate the receiver. Total receiver
and battery weight is just 2% ounces. The all-up weight of
the model is only 8 ounces which works out to a wing load-
ing of 12 ounces per square foot.

The simple single escapement may seem like a backward
step to some, but it remains the simplest, most reliable ac-
tuator for the lowest weight penalty. For those who prefer
a compound type escapement, the fuselage has ample room
and will accommodate it.

The Cox .020 is a surprise package and provides plenty of
power, enough to take the model high overhead.

Above: When transmitters start look-
ing bigger than R/C models, that's
something to think about. More im-
portant, this ship doesn’t use special
home-built equipment to make it go
—it uses stock Deltron units. The tiny
Cox .020 “"Pee-Wee’’ is ample power
for this ship, as you'll find if you
build one. That part's easy, too. The
following pages contain full-size
plans for this radio-control model.
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STAB AND FIN: Cut the stabilizer
and vertical fin from a sheet of 344"
balsa (or sand a sheet of 14¢”). For a
rudder hinge, pink a piece of silk and
dope it to the rudder and fin as shown
on the plan. After drying, make sure
the rudder moves loosely.

Cement the fin in position on top of
the fuselage using a small strip of balsa
at the base for added reinforcement.

Cement three ribs to the underside
of the stab so that a curve is evident
on the top, then, cement the stab to
bottom of the fuselage.

WING: The “skyhook” wing is made
from 342” sheet balsa dampened on the
top with water. This makes the wood
fibres on top swell, thereby creating
an airfoil shape. While still damp,
cement all the ribs except the center
one in place on the bottom side. Block
up for the required dihedral and ce-
ment the wing halves together. When
dry, cement the remaining center rib
in place on the underside and clear
dope the top and bottom.

FUSELAGE: Cut two fuselage sides
from 3;4” sheet balsa. Cut out bulk-
heads F-2, F-3, F-4 and F-5 from 4”
sheet balsa and attach them to the
sides with fuel-proof cement. Cut the
firewall F-1 from %” plywood and at-
tach it to fuselage. Make the doublers

at the wing mount and firewall from
18" sheet balsa. Make sure the firewall
lies flush against doublers.

Before adding top and bottom of
fuselage, install the escapement, tor-
que rod and yoke as shown on the
plan. Make sure the rudder linkage
operates freely with absolutely no bind
anywhere. Add the top and bottom
panels. Sand them flush to the edges of
the fuselage. Make a hatch for the bat-
tery compartment (see plan).

RADIO: Cement the antenna to the
trailing edge of the wing as shown. Be
sure there is at least 24” of antenna
available.

Install a SPST (single pole single
throw) switch on the left side of the
fuselage and complete all wiring as
shown on the detailed Deltron in-
struction sheet.

The radio compartment is lined with
plastic sponge material for impact pro-
tection of the receiver and the receiver
is held in place by friction.

FLYING: First make a range check
as per Deltron instructions. Wind the
escapement rubber and be sure the
wing is fastened securely.

Start the engine.

Hold the transmitter in ycur hand
with all switches on (transmitter and
receiver). Holding the plane in your
other hand, check the rudder response

by pressing the transmitter button and
if everything works properly, set the
rudder for “right coming up.”

Launch out of the hand straight into
the wind—no dive or climb. The model
should climb out straight ahead with
no control required. Wait until you
have a surplus of altitude before feel-
ing her out. You’ll find she’s a swell
little model. Great for tossing in the
back of the family car out of the way.
Good flying!

GUIDED MITE

BILL OF MATERIALS
(Balsa unless otherwise specified)

2% x 3" x 36" Fuselage sides, stab

and fin.

1Y x 3 x 36" ..o, Fuselage top and
bottom.

136" X 5 X 32" Wing, ribs
1-04" x 2" x 36".......oo...... Fuselage doublers
bulkheads

LB R 3 i S Firewall

1=)4" Trexler airwheels; X" diameter steel
wire; Y/ diameter steel wire; 4" |d brass iub-
ing; 3{6” dowel; plastic sponge;

single escapement; %" 1-56 rubber, 020 cv. in.
Cox engine; Deltron R109 transmitter and re-
ceiver; fuel proof cement; clear Butyrate dope;
SPST switch.
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