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INTRODUCTION

The flying scale model builder has two objectives: he aims for an
exact replica of a life size plane — and {light.

This twin goal imposes a greater task on him than on other
modelers — for, whereas the contest builder seeks only good flying
characteristics, and the solid scale modeler is solely interested in
detailed accuracy, the flying scale designer and builder must weld
these complex and divergent objectives into a single, integrated
structure. This demands both the aerodynamic study of the contest
winner, and the painstaking art of the detail craftsman. Only when
these ingredients are properly proportioned and mixed does the
master flying scale model emerge . . .

A highly specialized lield invariably requires the services of
highly specialized experts. Flying scale model design and construc-
tion has three leaders in this field: Earl Stahl, Sidney Struhl and
Herbert K. Weiss, men with a total of 50 years' experience in flying
scale work exclusively. It is the efforts of these three specialists that
has been carefully culled for inclusion in this velume . . .

All these AIR AGE FLYING SCALE MODELS are war planes, a
representative collection of those fighters and bombers now making
the headlines. Sleek, colorful and deadly in appearance, they are
a challenge to the beginner and expert alike — the plans plus skill-
ful construction and careful flying will place today's proud weapons
of Airpower in the palm of the builder’s hand.
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MODEL

THE North American P-51B Mustang
is an ideal layout. It is a modeler’s
dream; its racy appearance and its favor

able design makes it highly satisfactory

for a scale model with good [lying quali-
ties.

* The plan is for a halsawood model,
but if the builder is unable to obtain
sufficient balsa for the whale job, pine
or similar material may be substituted
without impairing the model's flying
ability.

Conventional construction methods are
followed. Be sure to do the work neatly
and accurately, and exercise care to
cement all jomnts firmly. Where pine or
other such wood is  substituted, the
thickness of the part should be reduced
since the material is stronger.
CONSTRUCTION—Full size plans are
presented, and with the exception of one
wing and stabilizer half, no redrawing
will be necessary; work right over the
plan to simplify and speed construction.

3 It is builiein tw

Make the wing first.
halves which-ar {
2, 3 are )

roughly
structure,

Use of the keel and bulkhead metho
simplifies the fuselage construction. Cut
two of each hulkhead from 1/16” sheet.
To assemble, pin the top and hottom
keel in place on the side view and attach
the half bulkheads. Add the side keel,
aind when this structure is dry remaove
from the plan and add the remaining
hulkheads and keel. Now place the 1/16"
S0, strifigers starting nearest the side
keel; be careful to.keep from disaligning
the frame by adding a stringer to each
side at the same time. Cut the notches
as required, and he careful to align them
perfectly.

At the recess for the wing, curved
pieces of 3/32” sheet are required, They
are similiar to the center keel in shape
and they should fit the curvature of the

cemente
roughly cut it to
to bulkhead No. 1
ol the nose Dbloc
the nose plug.
rubber holding g
attach the hard
For the curvec
pilot's cockpit a
carved from sev
On the real P+
under the bLelly
the original m

e before cementing
that the center
t out to receive
rear where the
pin is mounted,
¢ sheet retainers.
o behind the
€ required; it is
eees of sheet balsa.
radiator 1s mounted
‘was eliminated on
1. the interest of
hetter {lights. desiring maximum
scale will wan wever, therefore
crossections ar It may he of
built-up  constr, hollawed out
from a solid a. It is best
to ledye il the wing

i

gear is 181 wire,
bend the fr #£hown hy the
full size 1 bedd the top of
the wire so t ins the ril and spar
as shown. B o make a right and
left leg. Usir edle and thread, hind
the wire to turefand sew right
through the sent whe thread and
adjacent area * to strengthen
the structure. may he purchased
it it is a sim 1o make them from
laminated shec : bearings to
hoth sides of fieel so they will
revolve smooth ad accurately. Other
details of the I g gear will he com-
pleted later. /

A hard balsa ofsoft white pine pro-
peller is recommended. Cut the blank to

5

st

USTANG

the shape and dimensions shown. It is

";;b_c.ut to make the spinner separate. Drill

e tiny prop shaft hole first, then cut
way the back surface of the hlank until
the camber is as desired. Now cut away
the front until the blades are of the de-
sired thickness. Round the tips and re-
duce the depth of the huli as indicated.
Blades are brought into halance by sand-
ing. The spinner is soft balsa and may
be made in several pieces to fit, or as
one unit and notched to fit over the hul,
The nose plug is detailed on the plan.
It consists of 1/32” plywood disk backed
by several laminations of 1/8" sheet.
Drill the hole through it slightly to the
right so there will be a few degrees of
right thrust. Washers are cemented to
bath the front and back to fix the line
of thrust. Music wire .40 thick is used
for the propeller shaft. For best flights
a freewheeling gadget that will permit
the propeller to spin freely in the glide is

recommended.
Jefore the frames are covered they
Ticleg perfection or else a

Assembly of the parts must he done
with accuracy. First fit the wing within
the recess and cement it fast, Align the
stahilizer with the wing and then finish
the area from fusclage to it with scraps
of bhalsa and tissue. Attach the rudder
perpendicular to the stabilizer, off-setting
the front of it about 1/32" for a right
turn. Now one or two coats of light dope
can he hrushed on the covering to tighten
i,

Addition of the various details com-
pletes the construction. Thin celluloid is
used for the cockpit enclosure: it may
he obtained from eleaned photo film,
Structural details of the enclosure are
represented Ly thin strips of black tissue
doped to the celluloid. Finish the landing

‘any dope until later,
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gear next; rubber or cloth insulating
tubing slipped from electric cords, etec.,
is used to cover the wire landing gear
legs. Wheels should be painted before
they are held to the axles by drops of
solder. The cover that closes the recess
once the landing gear is retracted on
the real plane is represented; it is

made from 1/32" sheet, Attach it in sueh
a manner that the strut is free to spring

and thus absorb shock. If a radiator 1s
used it should be attached now. Details
such as exhausts, air scoop, tail wheel,
etc., are made from scraps and they go
a long way to enhance the appearance
of the model. Naturally all exposed wood
arts should be painted.
LYING—Depending on the finished
weight of the model, 10-12 strands of
1/8” flat rubber will be needed for power.
Before placing the motor within the
fuselage, lubricate it. The rubber strands
are held in the rear by a bamboo dowel.
The plane is now ready for' its test flight.
Careful testing is required to get the
maximum performance from any model.
Roughly adjust the center of gravity of
the little ship first by adding weight to

This view of the Model Mus-
tang shows clearly its simple
structure and clean lines.

the nose or tail to bring it into balance

when held at the wing spar. Then make
any further weight adjustment by glidi
from shoulder-height. If it stalls, a
weight to the nose. If it dives, remove
weight or add a bit to the tail.

First power flights should be made
with just a few turns, and as the per-
formance improves and confidence is
gained, increase the power. Tilting the
thrust line down will eliminate a ten-
dency to stall under power, while right
or left thrust will control the amount of
circle. Once flights are satisfactory, use
a mechanical winder to store up maxi-
mum power. The original model flew
best when it was adjusted for a large
left circle under power and a sweeping
curve to the right in the glide.
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g it into balance
spar. Then make
stment by glidi
If it stalls, ad
it dives, remove
the tail.
should be made
and as the per-
d confidence is
ywer., Tilting the
eliminate a ten-
er, while right
|1 the amount of
satisfactory, use
y store up maxi-
inal model flew
sted for a large
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Simple to build, yet very realistic

BREWSTER
FIGHTER

By HERBERT K. WEISS

A SLEEK navy fighter is the Brewster
XF2A-1, a thick-bodied, mid-wing fighter
of the Gee Bee school of design,

Your fleet of models would not be com-
plete without a flying replica of this re-
markable stubby battler. Here's how you
can build one in a very short time. If
you have not built many flying scale
models before, this is a very good one
with which te begin.

The model has been somewhat simpli-
fied in the inferests of flying ability, but
still retains all the characteristic features
of the real ship.

Wing

Begin with the wing which is made in
one piece. Cut out two of each size ribs
from 1/32" sheet balsa and assemble the
wing over the plan. To make the left
half, simply pin a piece of blank paper at
the lower margin of the plan and draw in
the left panel with the aid of a ruler, so
that you will have a layout for the whole
wing. Cut the leading and trailing edges
to shape after the cement has dried and
add the bamboo wing tips. Crack the
spars just outside rib 1 and then re-
cement them to give the wing the correct
smount of dihedral.

Fuselage

Cut out two halves of each fuselage
bulkhead from 1/16" sheet balsa and
cement the halves together. Cement bulk-
heads B and C to the wine center section
as shown on the plan. Add the two main
1/18" x 1/8" side stringers, and cement
bulkheads A, E and F to these. Top and
bottom stringer of 1/16” square balsa are
now put in place, and finally the thin
1/32" sguare bamboo stringers which
absorb the stresses of headion impacts.

Now bend the cockpit frames from
1/32" square bamboo. The plan shows
the correet number, but for such a small
flving model the builder will probably
prefer to simplify the arrangement as
shown in the pictures of the test model.

Cowl

The cowl may be made in a number of
ways. The method shown on the plan of
assembling it from ecircular rings cut from
1/8" sheet balsa is probably the simplest.
Hollow out the inside further after the
rings have been cemented together, and
zand the outside smooth.

Tail Surfaces

Trace the outline of the tail surfaces |

on 1/32" sheet balsa and cut them out
with a sharp razor. Sand smooth on both
sides and add the stiffeners to the sta-
hilizer.
position on the fuselage. Add the rear
hook at this time. The prong projects
through the side of the fuselage so that
it is not necessary to poke around inside
the fuselage in trying to find the hook
when installing a new rubber motor.
Covering

Cover the model using small pieces of
tissue for the sharply curved portions of
the fuselage. It is a_good idea to cover
one longitudinal segment between two
stringers at a fime. White tissue can be
used for lightness, or the proper colors
for a navy ship can be used, that is, all
silver except the top of the wing which is
yvellow.

Landing Gear

The test model is shown with a dupli-
cation of the old Brewster style landing
gear, The production model of the real
ship has a much simpler arrangement,
consisting of a single strut from the fuse-
lage and the heavy fairing over additional
struts running up to the wing. Make the
inner strut as shown on the plan, from a
single piece of .028 wire cemented to
bulkhead B as shown. Slip a piece of
1/16" aluminum tubing over the wire,
then bend the axle and add the wheel.
Cut the outer fairing from thin cardboard
(a penny postcard will do) and cement it
in place. Balsa may be used, but the
cardboard allows the gear to move up
and down freely to absorb landing shocks.

Cement the stabilizer in proper |

A large prop and clean lines insure fine flights

The fuselage frame is easy to build

Simple construction graces the wing and tail

Propeller

Carve a propeller from a hlock of me-
dium hard balsa 4-1/2" x 7/16" x 1-3/16",
or use any low pitched prop of about that
size that you have on hand.

Flying

Add as much detail as desired; cover
the cockpit with thin celluloid and the
ship is ready to fly. Use two strands of
1/8" flat rubber with about an inch of
slack. If the model is slightly nose-
heavy; bend up the trailing edge of the
stabilizer. If it is very nose-heavy, re-
move the cowl and hollow it out until the
model balances at about the wing mid-
point. If the model stalls, bend the trail-
ing edge of the stabilizer down. Correct
for spiral diving by applving opposite
rudder. If necessary, warp the trailing
edge of the inside wing down.

Our test model proved very fast and
covered a great deal of ground in an
average twenty second flisht. The model

is very rugged and can be flown outdoors
with great success.
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DOUGLAS
TORPEDO BOMBER

By
HERBERT K. WEISS

ONF_ of the Navy’s best torpedo planes
was the Douglas TBD-1 flying under a
double classification, the TBD-1 carries
either bombs or a torpedo at an estimated
top speed of 235 mph. Since the ship is
used aboard carriers, space is an impor-
tant factor, and the wings of the TBD-1
fold up and in on themselves from a chord
about midway to the tip. The experi-
mental version of the torpedo-bomber
had a straight cockpit housing, but the
accepted version has had the housing
humped, probably to accommodate the
directional loop of a radio antenna. The
engine is a Twin Wasp of 850 horsepower.

Because of the comparatively small size
of the model, there are certain points
which must be stressed in construction:

Sand the fuzz off all balsa used in the
model before using it; the frame will be
lighter, cleaner and stronger. Use plenty
of cement; the small additional weight is
negligible against the gain in ruggedness
and freedom from warping. Keep the
tail of the model light: every weight you
put on the nose for balance will mean
just that much more weight that the ship
has fo carry, and it's a small ship! And
remember, a little mistake on a small ship
is equivalent to a pretly big one on a
large model.

Wings and Tail

Make the wing first, as it's used as a
jig for the fuselage. The frame can be
assembled on the plan, if the left wing
panel is traced on another sheet of paper
and pinned down in its proper place. The
wing is built in one piece. Put waxed
paper over the plan, pin the leading and
trailing edge in place, and add the ribs
and wing tip.

Use plenty of cement. The bamboo for
the wing tip can be bent over a flame, or,
as it is very thin, it will bend easily with-
out heating and can be tied in place with
silk thread while the cement is drying.

When the frame is dry remove it from
the waxed paper and with a razor blade
cut loose surplus cement and any waxed
paper which may have adhered. Crack
the spars just outside rib 1 and give the
wing 3/4"” dihedral at each tip. Re-cement
the spars, and when the cement is dry
shape the leading and trailing edge to
airfoil shape with a razor and sandpaper.

Trace the tail surfaces on 1/32" sheet
balsa and cut them out. The stabilizer is
made in one piece. Sand the pieces
smooth. Cement the 1/32" x 1/16" stif-
feners on top of each side of the stabilizer.

Fuselage
Cut two halves of each bulkhead from

Intriguing details give a realistic appearance

1/16" sheet. As the fuselage must stand
handling do not substitute 1/32” sheet.
Cement the halves together, using small
lengths of 1/32" square bamboo across the
grain to stiffen the assembled bulkhead
crossways at the joint. Cement bulkheads
C and D to the wing center section in the
position shown on the plan. Now cement
the 1/8” x 1/16” main side stringers to
these bulkheads, and add the remaining
bulkheads to the 1/8” x 1/18” stringers,
being careful to keep the bulkheads lined
up correctly, Complete the fuselage
frame by adding the 1/32" square bamboo
stringers, formers B and D, and the 1/16"
square balsa top and bottom stringers.
The tail post is 1/16” x 1/8” balsa.

Cowl sections are round, so that the
diameter of the cowl formers can he
taken from the plan and the sections
drawn on sheet balsa with a dime com-
pass. Cover the cowl with 1/32" sheet
balsa, and sand the whole cowl after
assembly until it is smooth, A small
hardwood nose plug is used and can be
obtained at any model counter.

The plan shows the correct number of
cockpit formers; some may be omitted for
simplicity. Make the formers from 1/32"
square bamboo,

Assembly and Covering

Sand the fuselage and wing carefully so
that there will be no projections to spoil
the covering. Cover the model carefully
with white tissue, using small strips on
the curved parts of the fuselage. The
landing gear is attached to the wing be-
fore covering, and the tissue is cut to fit.
All wire parts are .028 wire.

Spray the model lightly with water,
and when it is dry, sand off the fuzz
which will appear at the leading and
trailing edges of the wing and at sharp
corners on the fuselage. Give the model
one coat of clear dope which has heen
mixed with thinner in about a half to
half ratio. Dope the cowl and other parta
but do not dope the tail surfaces. Sand
any roughness which may appear, and
then cement the tail surfaces in place.
To insert the stabilizer, slit the tail post
with a razor, push the stabilizer into posi-
tion and cement it, then re-cement the
tail post.

Add as much detail as may be desired.
The model has a standard navy insignia,
including stars on top and bottom of each
wing tip.

Propeller

Carve the propeller from hard balsa,
using a block 4-3/4" x 7/8" x 1/2", or
use any medium pitch prop of that size
that you may have. Do not use a high
pitch prop, for the torque will make the
model difficult to control laterally,

Flying

The model should balance just about

right if hardwood wheels are used. Test
it by gliding it. If it stalls check the tail
attachment, and if there is any perceptible
negative incidence cut the stabilizer
loose and readjust it to zero incidence.
If the model still stalls, sand the tail sur-
faces. Add weight to the nose only as a
last resort. If the model dives warp the
elevators up slightly or use lighter wheels,

If the model spiral dives under power,
warp the trailing edge of the inside wing
down slightly.

Use two strands of 1/8” flat rubber,
lubricated, with about a half inch of slack.
For long flights after the model is ad-
justed, use a winder.

It is simple and easy to build

s
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As a display scale model it is intriguing

A FLYIAG

As a flier it is realistic and thrilling

ACiSCALE NAVY SCOUT

By HERBERT K. WEISS

A Model That is
"Different'"—
Easy to Build
with Excellent

Flying Qualities

and Good Looks

—with Pontoons

It Takes Off from

Snow or Water

THE WING span of the observa
tion-scout X0S2U-1 is only 36 feet,
less than three feet greater than the
length of 33 ft. 10 m. True, with the
resulting small wing area, simple flaps
weren't enough; so the designers of
the X0S2U-1 added “drooping ailer-
ons,” and let the ailerons themselves
jack up the lift coefficient of the wing
a few decimals. And then, to-improve
lateral control, spoilers were added.
Ordinary spoilers—rectangular plates
raised inboard and forward of the

When carefully built it is a thing of beauty

LAND GEAR FOR THE XOS2U-1

_ -,”);%W |

(MAKE 2) —

ailérons to interrupt the airflow—are
not satisfactory because the airflow
tends to break irregularly over them.

But the Vought-Sikorsky spoilers,
as patented by United Aircraft, have
a saw-toothed edge, radically modify-
ing the character of the disturbed air-
flow and making all the difference be-
tween successful and insufficient con-
trol.

The little scouts have been tested
with land gear and pontoons. They're
low powered planes, 400 hp Wasps sit
in their cowls, but the smooth spot-
welded aluminum alloy construction,
the low weight (4,764 lbs. seaplane,
and 4,542 1bs. landplane), plus the
very small wing area, indicate that the
X0S2U-1 is the fastest plane in its
class in the world.

And so to our model. We present
plans for both the land and seaplane
version, so you can take your choice.
Because it's lighter, the wheeled model
will perform better. On the other hand,
there's something about the lines of a
seaplane that gets you. So make up
your mind. We chose the seaplane.
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Wing

In either case, the first part to make is
the wing, as its center section is used as 2
jig for the fuselage. Make the wing in one
piece, as shown on the plan. Tips are 1/16”
square bamboo. The bamboo can be easily
bent by holding it in the lighted end of a
cigarette. The strut braces are 1/16”
square balsa. Give the wing an inch di-
hedral under each tip and cement all joints
firmly.

Fuselage

Cut two halves of each former from 1/16"
sheet balsa and cement the halves together,
with a thin splint of balsa or bamboo across
the joint. For a smooth job, only mark the
position of stringers and cut the notches as
you assemble the fuselage, to insure that all
will fit, ]

Cement formers D E and G to the wing
center section in the position shown. Add
the two 1/8” x 1/16” side stringers and
to these cement the remaining bulkheads.
Top stringer is also 1/8” x 1/16”, but the
bottom stringer is 1/16” x 1/4” to pro-
vide strut room. Attach the remaining
1/16” square stringers, build up the cowl
and cement it in place.

The cowl and the hood between cockpits
may be either “filled-in” with 1/16” soft
sheet balsa, or covered with 1/32” sheet,
On the test model, the whole fuselage and
main pontoon was “filled-in" with 1/16*
sheet, giving it a very fine appearance,
without adding excessive weight.

Pontoons

Tip pontoons are carved from soft balsa
according to the shape given by the outline
and templates. They may be hollowed out

for lightness. Top stringer of the main float
is 1/4” x 1/16” balsa. Cement foat bulk-
heads to this, then invert and pin the as-
sembly flat to the workbench to hold the
shape while the remaining stringers are
cemented in place. Bottom stringer is 1/8”
x 1/16” and the wide stringers are 1/16”
square.

The whole float should be covered with
1/32" sheet balsa, or “flled in” with 1/16"
soft balsa. The main struts are cut from
1/8" sheet balsa and sanded to ‘streamline
section. Cut slots in the fuselage keel
stringer and the top pontoon stringer to
pass these main struts.

Tail Surfaces

Cut the tail surfaces to outline shape
from hard 1/16” sheet balsa, then cut out
the inner outline, and substitute 1/16”
square ribs.

Assembly and Covering

Cover the whole model, except for the
top of the wing which is yellow, with silver
tissue. Cement the floats and tail surfaces
in place. There is only one cockpit former
—a bamboo outline at bulkhead “D.” AN
of the others are painted on the celluloid
with silver dope, and then outlined in India
ink. Spray the model lightly with water,
and when this has dried give the model
two coats of thin colored dope, silver on
the silver tissue and yellow on the yellow.
Balsa parts should have three or four coats,
sanded smooth between coats.

Paint or cement four stars on the wing
in the proper places. Outline control sur-
faces in India ink. Finish with the many
minor details, such as step, radio mast,
lights, identification numbers, water rudder

and others which can he obtained fr
photographs of the real ship.

Propellers

The seaplane has a four-bladed prop
hard balsa with stub blades. It's made fre
two 2-bladed props, each carved from
block 5/8” x 1” x 4”. This prop will :
the ship, but if you're willing to sacrif
a little scale resemblance, you can obts
much longer flights by lengthening the ty
front struts of the main float so that t
nose of the ship cocks upward, allowing
much larger and more efficient prop to |
used. Use about four strands of 1/8" rul
ber with 2 inches slack.

Prop block for the landplane is 6-1/2”
1" x 5/8". The scale prop is built up fro
scrap balsa to agree with the plans,

Flying

Glide the model first. If it dives, war
the stab’s trailing edge up a trifle. If
stalls, add weight to the nose. Correct fo
spiral diving by applying opposite rudde

Try powered flights in tall grass. Fo
water take-offs, make sure that the modk
is perfectly adjusted; first, by hand
launched flights. Then wind it to capacit
with a winder., Set the model gently o
the surface of the water, being careful n
to douse the pontoons, as the added weigh
of water clinging to them may interfer
with the take-off. Then thrust the mode
smoothly forward, so that it is riding on 1t
step as it leaves your hand. It should thes
lift smoothly from the water and fly, H i
is sluggish in rising make sure that the
pontoons are not waterlogged, add more
rubber, or as a last resort, substitute 2 pro.
peller of low pitch.
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Realistic in appearance and powerful in flight

By EARL STAHL

T[—IE geographic location of England
makes it most vulnerable to attacks fromi
the air, and as a means of defense the inter-
ceptor-fighter . planes have been developed.
These venomous single-seaters operate at
close range and it is their military duty to
sweep raiding aircraft from the sky. Such
planes as the famous Hawker “Hurricane”
and the “Spitfire” are designed to rocket
skyward at an astonishing rate, be fleet
enough to overtake the swiftest invader,
possess a great degree of maneuverability
and finally be deadly enough to promptly
dispose of the luckless victim.

The Vickers-Supermarine “Spitfire” 1is
not a new design ; the first of this type being
tested in 1936. Production difficulties
plagued volume construction, however, and
it was only recently that complete squadrons
of “Spitfires” were in service. Of all-metal
construction, this aerial terror is not only
one of the world’s best performers but it is
also one of the most attractive. A liquid
cooled Rolls-Royce engine of 1030 horse-
power pulls it along at a maximum speed
of 367 miles per hour—its diving velocity
exceeds even that of the famous Curtiss
75-A for it 1s said that a “Spitfire” attained
a speed of nearly 700 miles per hour in a
simlar plunge. Eight Browning machine
guns jut from the wing's leading edge mak-
ing it one of the heaviest armed single-
seaters, Squadrons of these fiery fighters
are constantly in readiness to intercept
Na'i trespassers.

The model retains the attractive appear-
ance and streamlines of ‘the original and an
effort has been made to simplify the man-
ner of construction as much as possible
while still retaining the desired features.

This close-up shows refinement of detail

The satisfaction it is sure to afford, whether
on display or in flight, will more than com-
pensate for the time and effort expended
on its construction. After becoming familiar
with the plans and the procedure of con-
struction, you may start to build the—

Fuselage

The fuselage is constructed about a top
and hottom keel. To obtain the shape of the
keel pieces it will be necessary to trace the
top and bottom outlines of the side view. A
depth of 3/16" will be about right and the
keels should be cut from 1/16" sheet balsa.
The bulkheads are cut from 1/16” sheet
also; two of each type are
needed. Cut only the
notches shown;—the pur-
pose of this is to aid in
properly aligning the string-
ers. Enough of the bulk-
heads have notches cut in
them to insure proper spac-
ing of the stringers and it
will be a simple matter to
cut the remaining ones as
needed. Pin the keel pieces
into position over the side
view and cement half of the
bulkheads to place. Remove
from the plan and add the
remaining formers. Next
the 1/16” square middle
stringers are added to each
side. Exercise caution to
avoid pulling the fuselage
out of line. Once a stringer
is secured to one side of
the structure always attach

It is carefully designed and strong

' FLYING MINIATURE

Build and Fly This High-Performance
Exact Scale Model of One of Britain's
Most Deadly Fighters

A fine stable flier
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one to the corresponding position of the
other side. Check continually to assure a
properly aligned structure.

The nose of the original model was
“flled-in" with 1/16” soft sheet balsa. This
is not a difficult job but it does require time
and patience, Cut individual pieces of balsa
so they wi'l fit snugly into each open space
between tl.2 stringers and bulkheads. When
dry the whole nose is thoroughly sand-
papered to a smooth, pleasing shape. Cut
the nose block from a 1/2" thick block and
cement it to place, It is advisable to lightly
cement the 1/8" nose plug fast, too, so the
entire nose can be shaped attractively.

Cement a “w-I" rib to each side of the
wing root, being careful to make the angle
of incidence identical to that of the plans.
The trailing edge of the wing root, cut
from 1/16" sheet, is trimmed to the correct
size and glued to place. Brace the root
bulkheads with pieces of 1/16” x 1/8” hard
balsa as indicated by the dotted lines on the
bulkhead patterns. 3/32" square pieces are
fitted between the root rib and the fuselage
to form the leading edge, A 1/8” thick
false rib is fitted against the fuselage by the
“eut and try” method—it extends from the
leading edge to bulkhead number b-3. Sev-
eral lengths of thin bamboo may be attached
to the bulkheads to help round out the wing
root.

Prepare the fuselage for covering by
thoroughly sanding the whole structure,
For the best covering job only those mem-
bers of the fuselage which run from nose to
tail should touch the paper, so use a picce
of sandpaper wrapped about a pencil or
similar round object to scallop the bulk-
heads.

Wing

Since the wing is elliptical in plan-form,
all of the ribs in each half are different.
Select a sheet of soft grade balsa for all of
the ribs except “w-1" and “w-2" which re-
quire a stronger variety, Cut the required
number of ribs and sandpaper them smooth.
Notches must be cut with accuracy to in-
sure a neat job when completed. The wing's
trailing edge is cut from 3/32" sheet: the
tips likewise. Select hard 3/32" square
spars since they must resist the shock of
landings. Assemble the parts directly over
the plans and cement the joints firmly.
When dry, the halves are removed from
their jigs, trimmed and sandpapered to
their final shape.

Tail Surfaces

The Spitfire’s tail surfaces haven't suffi-
cient area to insure stable model flights so
we have enlarged them to more suitable
proportions. Build the stabilizer in one
piece for greater strength. Outlines of the
stabilizer and rudder are cut from 1/16"
sheet; ribs are 1/16” square. Additional
strips are cemented to both sides of the ribs
and when dry they are cut to a streamline
shape,

Propeller

In all probability your Spitfire will need
some extra weight in the nose to help bal-
ance the long tail moment arm, so we ad-
vise the use of a white pine propeller. A
hardwood prop, while a bit more difficult
to carve, will take more abuse. Lay out the
blank, as indicated, on a block 9" x 1 1/2”
x 1”. Cut the blank to shape with a jig saw,
etc. and then carve a right hand propeller.
Finish the back face of the blades first and
then reduce the front face to the proper
thickness. Shape the blades so they resem-
ble the wood props used on early Spitfires.
(Latest models of this fighter are equipped
with three-blade constant-speed metal-pro-
pellers.) The huge spinner will easily hide
a free-wheel device which should be used
to improve the model's glide. Make the
spinner from hard balsa and fit it neatly to
the prop hub. The application of several
coats of clear dope with light sanding be-
tween each will prepare the prop for a
smooth finish.

Remove the nose plug and cement a block
1/4" x 5/8" x 5/8” to the back so it will
fit neatly into the hole in the nose. Drill a
hole through the plug and cement washers
to both sides so the prop shaft will revolve
smoothly., Bend the propeller shaft from
040 wire; several washers will be needed
between the prop and nose plug.

Covering

Cover the whole model with colored tis-
sue to help keep the weight at a minimum.
The model pictured is all red but the planes
at war are camouflaged with dull green and
brown paint. Cover the fuselage first, usin
banana oil to fasten the tissue. Numerou,
small pieces must be used to prevent wrin-
kles. Trim the surplus paper with a sharp
razor blade and then carefully over-lap the
next piece. It is not necessary to attach the
paper to all of frame—just apply adhesive
to the outsides of the area being covered.
Cover the top of the wing with several
pieces, if necessary, to avoid wrinkles. The
under-surface of the wing is covered from
the third rib to the tip, only, since the land-
ing gear must be attached to the spars once
the model is assembled. Spray a fine mist
of water on the covered parts to tighten the
tissue; pin the wings and tail surfaces to
a flat surface to keep them from warping.
Do not dope the covering until the parts
are assembled.

Block the fuselage into a level position so
the model can be assembled accurately, At-
tach the wings first; do not spare the ce-
ment for the wings are subject to the force
of landings, Check to ascertain that the in-
cidence of each wing panel is the same. The
tips should be raised 2 1/8" for the correct
dihedral. To attach the stabilizer it will be
necessary to cut the tail-post and bulkhead
number 10 in order that they can be sprung
apart far enough to admit the stab. Cement
the rudder on and check for correct align-

ment. The landing gear struts should |
bent to shape and attached ; the plan shov
how the .040 music wire is formed so as 1
join the spars and second rib of each win|
Draw a front and side lay-out to aid
bending the wire accurately and be sure
malke a right and left strut. Use strong sil
thread and neatly bind the struts to th
spars, Once the alignment is satisfactor
apply several coats of cement over all th
buildings as well as the adjacent spars an
ribs. The remaining uncovered parts shoul
now be covered.

Complete the construction by adding th
various details. The cockpit enclosure is thi
celluloid; paper patterns should be shape
correctly before the celluloid pieces are cu
Rubber tubing of the correct size makes ex
cellent covers for the landing struts, but i
it is not available, bond paper should b
wrapped into tubes of the correct size, On
or two coats of clear dope are brushed o
the covering ; do this in a dry room to avoi
“blushing.” Check eontinually to preven
warping of the flying surfaces. Thin strip
of black tissue should be doped to the cov
ering to represent the control surfaces. Th
insignia used on the original model wa
made from colored tissue, too. Exhausts
tail wheel, wheel well covers, a radio an
tenna and numerous other details should b
added to enhance the appearance of you
miniature.

Flying

Ten or twelve strands of 1/8” brow
rubber should be used to power this mode
To many this amount of power may seer
excessive, but the resulting zip and clim
makes the model just that much more re
alistic. Lubricate the rubber and then re
move the excess so the sides of the bod
will not be splashed. Attach one end of th
motor to the prop shaft and with the aid o
a weighted string drop the other en
through the fuselage, A 1/16” round bam
boo pin holds the motor in the rear. You
replica of this famous fighter is now read
for its test hop.

Select a grass-covered field and a caly
day for the test flights, Balance the mod¢
by the wing tips—it should rest with th
nose pointing-down at a shallow angle, I
any weight must be added, it will probabl;
be needed in the nose. Try a few shoulder
height glides; it may be necessary to shif
the center of gravity a bit to obtain th
desired results. Wind the rubber moty
about 50 turns and launch. It should clim}
a few feet and then glide smoothly to earth
Warp the stabilizer, if necessary, to cor
rect any undesirable attitudes. Should th
model bank excessively, “wash-in” the win
tip which is on the inside of the turn. Gradl
ually increase the number of turns once t
adjustments seem satisfactory. Stretch th
rubber and use a mechanical winder for beg
flights. Exercise your best judgment in th
construction and flying of your Spitfire a
you will be rewarded with an attractive, fing
performing model. |
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GRUMMAN
WILDCAT

Build This Flying Replica of
A Navy Fighter

By HERBERT K. WEISS

FigstT OF THE fine of Twin Wasp
powered, mid-wing flying-powerhouses to
reach the public eye was the XF4F-2, for
which plans are here presented. Since the
XF4F-2 was put through its paces the de-
sign has been carried still farther with the
object of improving the stability and per-
formance,

Out of the spin tunnel, in which dynamic
meodels are spun to determine the effects
of design changes on recovery character-
istics, came the discovery that rectangular
wing tips and a squared rudder allowed the
XF4F-2 to pull out of a spin in fewer
turns. Careful wind tunnel tests indicated
the desirability of a huge spinner over the
prop hub to complete the fuselage lines.
And so, in the process of development, the
F4F lost its graceful tip shapes and ac-

In full flight it is most realistic

quired a “nosey” aspect, resem-
bling less a graceful winged tear-
drop than a vicious flying bullet.

With a 1050 hp Pratt & Whit-
ney Twin Wasp engine, the model
is rated at 330 mph top speed, 295
mph cruising, and it possesses a
normal flight range of 1100 miles.

Worthy of note are the sharp narrowing
of the fuselage fairing behind the pilot, to
improve vision to the rear on each side; the
neat row of belly windows which eliminate
the blind spot which has been a dangerous
disadvantage of many mid-winged fighters,
and the fully-retracting landing gear.

Our model is of the earlier XF4F-2; the
experimental ship with its round wing tips
and rudder. Simply built to attain lightness
for good performance, this model Grum-

man has turned in many long stable

flights of average half-minute duration.

Modellers desiring to reproduce the

latest square-tipped model may easily

perform the conversion with the aid

of photographs of the latest design.
Wing

Construction is begun with the wing,
which is assembled in one piece for
strength. Sufficient ribs are shown on
the drawing for a scale model. The
ribs which are not numbered are made
by cutting out two of the next largest
and cutting one down shightly to fit.
A flying model can dispense with these
alternate ribs for lightness.

To obtain a drawing of the left half
of the wing, place a sheet of white
paper under the plan with a sheet of
carbon paper under both, face up. Then
trace the drawing, the carbon duplicate

Large tail surfaces insure great stability

will be reversed; that is, opposite to the
right half, and may be attached to the right
wing panel layout at the center line to give
the complete wing layout. Put waxed paper
over the plan and assemble the wing frame
on it. Cut the leading and trailing edges to
airfoil section after assembly. Bend the
wing tips from 1/16"” square bamboo by
holding close to a lighted cigarette. Bam-
boo tips are preferable to balsa ones on a
flying scale model because they absorb land-
ing shocks better. Crack the spars just out-
side Rib 1 and recement them to give the
wing the proper amount of dihedral.

Fuselage

Cut out two halves of each bulkhead and
cement the halves together. Bulkheads D,
E, F, Fa, G, H, and J are 1/16" sheet balsa,
and A, B, C, a, and b are 1/8" sheet balsa,
Cement bulkheads F and G to the wing cen-
ter section as shown and attach the two
main 1/8 x 1/16” side stringers.

Add the top and bottom stringers and the
two which run along at the cockpit edges.
These are also 1/8” x 1/16" balsa. The re-
maining stringers are 1/32" square bamboo.
If the builder wishes primarily a non-flying
scale model, these may be replaced by 1/16”
square halsa. However, the writer has
found that in a flying scale model, the use
of bamboo stringers gives the fuselage a

The completed frame is realistic in detail

25

The structure is simple and can be quickly and easily built
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surprising amount of resilience and he has
yet to see a model employing this type of
construction with the familiar accordian-
folding nose that so often follows vertical
dives.

Tail Surfaces and Cowl

The tail surfaces are of standard con-
struction. The stabilizer is built in one piece
for stiffness. Sand the leading and trailing
edges to airfoil section after assembly. The
cowl is built up in the usual manner from
1/8" and 1/16" thick balsa rings. Cover it
with 1/32" sheet balsa.

The cowl on the test model was covered
with tissue for lightness, but if the ship fin-
ally needs more weight at the nose, the balsa
covering is a convenient way of adding it.

Landing Gear
Details of the landing gear attachment
are shown on the drawings. The struts are
3/32" aluminum tubing over .028 music
wire. The wire going through the long
strut is continuous through the 1/8" x 1/16"

side stringers and is looped at the center to
avoid the rubber moter. The upper set of
the short struts contains the wire which, as
shown in the detailed drawing, is cemented
to bulkheads D and F. To hold it in place,
cement two 1/8” x 1/16" braces between the
bulkheads and over the wire as shown.

Covering

Cover the model carefully with tissue,
using thin longitudinal strips on the fusel-
age. If a colored model is desired, the
authentic navy colors are all silver with the
top of the wing chrome yellow.

Spray the model lightly with water and
allow it to dry. Tack down, with clear
dope, the loose edges of tissue that appear.
Then give the whole model a coat of thin
clear dope, or if colored tissue has been
used, add a coat of thin dope of the same
color as the tissue.

Add the stars on top and bottom of each
wing tip, paint the wheel wells black and
add the control outlines and lettering with
India ink. Add fairings, cockpit covering,

radio mast and tail wheel.

Propeller

Carve the propeller from a block of me-
dium-hard balsa 6” x1 1/4" x 1/2". Give it
two coats of silver dope, sanding between
coats.

Flying

Glide the model, adding weight to the
cowl if it stalls. Then try a powered flight.
If the model stalls, warp the rudder slightly
in the direction in which the model tends to
turn. It is better to let the model climb in
a spiral than to add down-thrust to pre-
vent stalling. If the model still stalls, warp
the trailing edge of the stabilizer down. To
correct for spiral diving, apply opposite rud-
der or warp the inside wing's trailing edge
down.

Flight performance depends, of course,
on how carefully your model has been built.
If you've done a light, true job you'll find it
hard to keep your Grumman from flying at
least thirty seconds.
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THE ideas presented on this page are not theory, but
have been taken directly from engineering departments
during the present national emergency. Knowledge of
short cuts in general practice is not taught in schools,
yet 1t is very important to the model builder who hopes
tor an engineering career. These hints also are valuable
to the adalt engineer . . .

Advanced model builders and aeronautical engineers
are not satisfied with the usual small draiting board
used in schools. Here is shown a large board, A, which
is economical to construct.

To build models on the same table lay a 3/8" plywood
sheet over the drawing table to prevent damage to the
suriace, Plywood in about 5 laminations makes a fine,
cconomical drawing board. White pine about 1" thick
is also often used.

Incidentally, never use thumbtacks to sccure a drawing
because the holes in paper tear, slipping the paper out
of line. Morcover it is impossible to make a good draw-
ing on tracing paper over thumbtack holes, necessitat-
ing a new board eventually, so why not use Scotch tape
and preserve the smooth surface?

To keep’ the board clean engineers always cover it
with cheap wrapping paper, secured at the edges with
Scotch tape. The tape must be lifted and tightened to
take out wrinkles which form every few days. To pre-
vent wrinkles, tape paper at bottom edge of board, bend
top corners under and tape rubber bands to the turned
under-corners of the paper. Stretch the other ends of
the rubber bands over the top of the board and secure
underneath with thumbtacks. These rubbers always keep
the paper tight and smooth.

A simple straight edge consists of a T-square withy
out the head. From an old Erector set obtain 2 short
axles, 4 pulley wheels minus the set screws, 2 cog wheels
with set screws, 4 short wood screws and washers and
2 screw sets for the shait ends. These parts are shown
below.

The drawing board, B, is the typc usually found in
aircraft factories. A board is laid across two sets of
drawers. Because it is necessarily high, a foot-stool or
crosspiece is used with a drafting stool. Left edge of
board is machine-planed to make a straight edge for a
T-square. Many use a tilted table to get closer to all
parts of the drawing with less back strain; others like
a flat table to prevent tools from rolling off.

Height of drafting board should be 4" less than waist
high; with this height one can stand comfortably and
lean over to draw any place on the board. Large boards
not only accommodate large drawings but also provide
space for your tools. Simple equipment can be made
for the average model builder with limited facilities.
He can pick up some cheap 5-ply plywood, say 3'-6" x
40”7 (with left edge planed), place it on a card table
and use a T-square or rig up a straight edge from
scrap material, an Erector set, or from ready-made
parts purchased from a drafting supply store.

Two cords are tied to brads at the lower edge of the
drawing board; cord going up over one pulley and un-
der the other one as shown. Line up straight edge ap-
proximately, pull cords quite tightly and tie to brads at
top. Cord must not go from an upper pulley to = lower
pulley—a twisted straight edge résults. Large T-squares
are inaccurate and hard to handle. The straight edge
is simple to assemble and more accurate than the T-
square. The straight edge remains parallel to the
board’s edge as it moves up and down because one
pulley at each end uses the same cord.

VERY SMALL,
SHORT,

= T

4 WASHERS WOo0D SCREWS. 4
SET NEEDED
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The completed model, realistic in detail

he Vultee

How to Build a High Performance Flying
Scale Model of Uncle Sam's Latest Fighter

’E'IE Vultee Vanguard 48C is one of the
most beautiful airplanes ever designed and
looks like what a pursuit plane “should
look like.” Although never given the op-
portunity to prove itself in battle it will
always he a favorite design for the model

The structure is simple but strong

Vanguard

By EARL STAHL

builder, The AATF has purchased sev-
eral known as the Vultee P-66.

Upon its introduction it was one of
the fastest and most heav-
ily armed fighters in the
world and it was de-
signed expressly for “service-
ability,” with large panels,
easily removable, giving access
to armament, controls and in-
stallations. It can be stripped
down for servicing in two min-
utes flat, and gun barrels can
be changed without removing
the guns, In addition to heavy
armament, a series of small
bombs may be carried, making
it one of the world's first fight-
er-bombers.

When powered by a double-
row Pratt and Whitney Wasp

The wide tread helps take-offs and landings

Here's the little plane climbing skyward. It's

attitude denotes stability and grace

engine this single seater has a maximum
speed of 358 m.ph. Its cruising speed is
316 m.ph., and i lands at 73. The fuel load
of 240 gallons is sufficient to keep the plane
in action about 2 1/2 hours.

The.model has been accurately reproduced
and is worthy of any effort expended on its
construction. It is not only attractive as a
display model but it is also a speedy, stable
flyer. A small amount of wing area and
the large fuselage naturally limit the model’s
capacity for making flights of long endur-
ance ; however, it will afford real satisfac-
tion with the many realistic flights it is
sure to make.

Fuselage

Begin the construction by making the
keel pieces. Trace the top and bottom out-
lines of the side view to get the correct
shape ; the bottom keel is a continuous piece
extending from nose to tail and the top
keel is two separate pieces. Average depth
of the keels is about 3/16”; they are cut
from 1/16” sheet balsa. Bulkheads are
shown full size on the plan and they, too,
are cut from medium grade 1/16” balsa
sheet. Two of each are required. It will
be noticed that only a few of the bulkheads
have notches for all of the stringers. Cut
out the notches shown and mark the posi-
tions of the others which will be cut later.

Pin the keel pieces into position over the
plan and begin aectual assembly of the
fuselage. Temporarily cement a piece of
1/16” x 3/16” balsa between the top keels
to join them at the opening created by the
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cockpit. Cement half of the Bulkheads to
their respective positions and when dry re-
move from the plan and attach the remain-
ing ones to the other side. Align the bulk-
heads accurately so they are exactly per-
pendicular to the keels. Cement the two
1/16" square stringers to each side where
the notches are provided, being careful not
to draw the fuselage out of line. Place the
remaining stringers, cutting the notches as
required with a sliver of a razor blade.
Once a stringer is attached to one side,
always place another in the corresponding
position of the other side. After the string-
ers are all attached, the temporary brace at
the cockpit as well as the portion of the
bottom keel between section 2 and section
5 should be removed.

The engine cowl and top of the fuselage
back to the cockpit are covered with 1/32"
sheet. Make a paper pattern of the cockpit.
shape and cut the sheet balsa accordingly
before cementing to place. Pins and rubber
bands will help keep the sheeting in place
until the cement is dry.

The cowl front is made from four discs
of 1/8" thick balsa which are cemented to-
gether. The, back disc, adjacent to bulk-
head No. 1, is solid except for the 5/8"
hole for the nose plug ; other discs have the
centers removed to the extent indicated on
the plan. Cement together with the grain
of each opposite that of the adjacent discs.
Attach the unit to the first bulkhead and
when dry, roughly cut to shape. Finish by
sandpapering the cowl and sheet balsa cov-
ering. Details of the nose plug are indi-
cated. The removable nose plug should be
made to fit neatly to the crank case which
is cemented within the cowl front.

Tail Surfaces

Construction of the tail surfaces is easy.
Both the stabilizer and rudder are built in
a similar manner. In the interest of great-
er strength the stabilizer is built in one
piece. Outlines are cut from 1/16” sheet
and the ribs and spars are 1/16" square
strips. Wher dry, the frames are removed
from the plan and very soft pieces of 1/16”
square cemented to both sides of the ribs.
These "are cut to a streamline shape when
the adhesive has hardened. Trim and sand-
paper the surfaces to the final shape. Sur-
faces constructed in this manner are light
yet sturdy. .

Wing

It is necessary for the wing to ve of
strong construction since the landing gear is
attached to it. Make a left wing plan so
both halves of the wing can be assembled
directly over full-size plans. Ribs W1 to
W4 are cut from medium grade 1/16" sheet
while W5 to W8 are 1/32” sheet. Pin the
ribs to place over the plan and attach the
spars and leading and trailing edges; how-
ever, the spar to which the landing gear
struts are attached is not placed in posi-
tion until the dihedral has been added. Cen-
ter ribs W1 should be slanted so the di-
hedral will be correct when the wings are
joined. Tips are cut from 3/32" sheet.
Join the wings solidly using plenty of ce-
ment; dihedral should be 2 1/16” at each
tip. Attach the 1/16” x 3/16" hard balsa
spar and reenforce the joint necessitated by
the dihedral. Trim and sandpaper the en-

tire wing.  Janding Gear

A landing gear of the type used on the
“Vanguard” always presents a problem to

the model maker. However, the landing

" gear developed for this model is easy to

make, accurate in appearance and it will
take all the abuse the model can give. .040
music wire is used and the top is bent in
such a manner as to join the lower wing
spars and rib No. 4.- Make a right and left
strut.  With thread bind the struts to the
spars and then use a needle and sew right
through rib No. 4 and about the wire.
Apply several coats of cement to the thread
wrappings and adjacent areas. The rubber
tubing covers are not slipped on until the
wing has been covered.

Wheels may be purchased or they can be
made from laminations of 1/8” thick balsa.
Cement washers to both sides of each wheel
so they will turn freely and accurately.

Propeller

Select a very hard balsa bloex 1" x 1 5/8”
x 8 1/2" for the propeller. Drill the tiny
hole for the prop shaft and then cut out the
blank as indicated on the plan. Carve a
right hand prop. Finish the back surface
of the blades first, then cut away the front
until the blade thickness is as desired. Re-
duce the thickness of the hub and round the
tops of the blades in a manner similar to
the prop in the photos. Sand to a final,
smooth shape. Apply several coats of clear
dope with light sanding between each. Ce-
ment washers to both sides of the prop shaft
hole and then apply color dope.

The prop shaft is bent from .040 music
wire. Slip the nose plug which was made
previously, and propeller, in place with sev-
eral washers between them. If a free-wheel
device is to be used, the end of the shait is
bent as indicated ; otherwise the end of the
shaft is bent at a right angle and forced into
the hub. The loop at the front of the
shaft serves as a place to hook a mechanical

inder.

e Covering

First step in preparing for a fine cover-
ing job is to thoroughly sand every bit of
the frame work to remove all flaws and
roughness. Since only those members of
the fuselage which run from nose to tail
should touch the covering, it is necessary
to sand the bulkheads to a scalloped shape.
This is done with a piece of fine sandpaper
wrapped about a pencil or similar round ob-
ject.

Colored tissue is used for all of the cover-
ing and decorations. Red and black with
blue and yellow trim is the color of the plane
shown in the photographs. Cover the wing
first, using banana oil or light dope to stick
the tissue to the frames. Wings are cov-
ered from the second rib to the tips. At-
tach only the extremities of the area being
covered. Tips require separate pieces to
help avoid wrinkles. Tail surfaces are cov-
ered in the same manner. Since the fuse-
lage is circular in cross-section, it is neces-
sary to use many small pieces of tissue to
help prevent unsightly wrinkles. The cowl
and other sheet-balsa-covered parts are
tissue covered, too. Spray the covering
with water and pin the surfaces to a level
position to keep them from warping. The
clear dope is NOT applied to the covering
until later.

Assembly

Following is the recommended procedure
for assembling the Vanguard: Cement the
wing to the position indicated on the plan;
if the structure has been reproduced accur-
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ately, the angle of incidence will aute
matically be correct. Finish the under ses
tion from wing to fuselage with pieces ¢
1/16" square. Wing root pieces are c
from 1/16" sheet and they are cemente
between the wing and fuselage. The 1/32
sheet fillet pieces are shown on the pla
This pattern indicates the shape of ti
fillets on the original model but most mode!
will wvary somewhat so paper patterr
should be made to fit your model exactl
before the sheet balsa ones are cut. Onc
the fillets are cemented to position, the sex
eral small openings at the junction ¢
the wing and body should be “filled-in
with scraps of soft 1/16" sheet. San
smooth and cover the fillets with colore
tissue. To set the stabilizer in positic
it will be necessary to temporarily cut tt
rear of the fuselage and bulkhead No. ¢
attaching the stabilizer at a slight negativ
angle. The rudder is attached exactly pes
pendicular to the stabilizer, and it is off-se
1/16" to counter-act torque. Small tissu
fillets at the tail surfaces will enhance th
model’s appearance. Moisten any wrinkle
and permit to dry before applying a coat
clear dope to the entire model.

Addition of the various minor details con
pletes the construction. The cockpit er
closure is made from thin sheet celluloi
Make accurate patterns before cutting th
celluloid; avoid cement smears when ce
menting to place. Slip the rubber tubin
(as used on electrical appliances, etc.) o
the wire struts. Wheels are held to th
axles by washers soldered to place. Th
wheel covers are cut from 1/32” sheet ¢
stiff paper; they should be covered wit
colored tissue to match the other part
Seven base-relief cylinders are cemente
within the cowl to represent the twin-ron
Wasp. Color the cylinders and cowl fror
black. Control surface outlines are blac
tissue strips, as are the cowl flaps. Th
Swedish insignia on the original model wa
made with black tissue, too. A tail whe
and other details found on photos of the re:
ship can be incorporated to make your Van
guard more attractive.

Power for our model is supplied by 10 ¢
12 strands (5 or 6 loops) of 1/8" flat, brow
wubber. Hook the motor to the prop shaf
and drop the other end through the fuselags
It may be necessary to remove a small por
tion of the covering in order to get th
strands in position to be held by the remov
able bamboo pin. The model Vanguard i
now ready for its initial flights.

Flying

Select a calm day and a grassy field fo
the first tests. First, try a few hand glide
to ascertain the correct balance; a sma
weight in the nose or tail will correct
tendency to stall or glide too steeply. Onc
the balance seems right, wind the motor
few turns and launch. The flight shoul
he smooth without a tendency to bank ex
cessively. Tilt the nose plug right or lef
to control the circle; a bit of down-thrus
will remedy a stall while under powes
Gradually increase the number of turn
and make any further adjustments. Stretc
the rubber and store up power with
méchanical winder for maximum flight

The author’s ship was thoroughly teste
and proved to be a good flyer. It is, how
ever, sensitive to every adjustment so an
change must be made with skill and care
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Carefully designed for flight yet realistic in appearance

The sleek lines and large propeller give it flight efficiency

Flying Messerschmitt Pursuit

FOREMDST fighting plane of Ger-
many’s potent air force is the deadly
Messerschmitt Me-109, a single-place,
low-wing monoplane of all-metal eon-
struction. Only the Focke-Wulf Fw-190
equals its speed, range and fire-power; and
latest versions mounting rockets are con-
sidered the most deadly fighting plane of
the Luftwaffe. One of the smallest of the
fighter planes, it is characterized by blunt,
square lines, straight wing tips and an awk-
wardly sprawling landing gear, all making
for simplicity of mass production. In the
air, however, it is a merciless, powerful foe.

The latest version is capable of more
than 400 miles per hour, which compares
favorably with the latest Royal Air Force
and Army Air Force fighter planes teamed
against it.

Light and carefully detailed construction

In full flight, “going places’”

By EARL STAHL .

However, one of the greatest assets of a
pursuit ship, maeuverability, is apparently
lacking. Reports from the “front” -indi-
cate that superior maneuverability of the
British “Hurricanes” and “Spitfires” has
proved to be the decisive factor in many
encounters with the Messerschmitts. In
France, the American-built Curtiss Hawk,
while somewhat slower, was especially
effective against its less maneuverable foe.

Various combinations of armament have
been found on planes that were shot down
Some planes have as many as eight ma-
chine guns while others employ
an aerial cannon in combination
with several guns. An armor
protected cockpit and self-seal-
ing fuel tanks afford a degree of
profection for the pilot.

Your fleet of models will not
be complete without a miniature
Messerschmitt Me-109, The
plans which accompany this ar-
ticle will enable you to construct
an attractive, authentic model
with a minimum of labor. Flight
performance of the model shown
in the photographs is remarkable
for this type plane, for despite
the low-wing, pursuit design, the
model has made many stable,
realistic flights—and it has never
crashed. Standard construction

It banks with precision
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methods are ‘used throughout. However,
it is advisable to theroughly study the
plans and instructions before starting to
build.

Fuselage

Construction is begun with the fuselage. .
Trace the top, bottom and side outlines
of the fuselage on a sheet of paper to ah-
tain the correct shape of the keel pieces.
Lightly cement the paper patterns to a
sheet of medium-grade 1/16" sheet and
then use a sharp razor blade to cut them
out. Bulkheads also are cut from 1/16”
sheet; cut only those notches shown,
others are marked but they are cut later
as needed. Pin the top and bottom keel
pieces over the side view and cement half
of the bulkheads to their respective posi-
tions. It will bé noticed that bulkhead
No. 5 is cut and then recemented at the
angle shown. Attach one of the side keels
after making certain that the bulkheads
are aligned correctly. Remove this por-
tion of the body from the plan and place
the remaining bulkheads and the other
side keel. Stringers are light-grade 1/16"
square strips. As the work progresses, it
will be necessary te cut many of the
notches for the stringers; use a razor
blade that has been broken to a sharp
point for this operation. Once a stringer
has been attached to one side always place
another in the corresponding position of
the other side to avoid pulling the body
out of line. Pieces of hard 1/16" sheet
cemented between the stringers provide
the anchorage for the bamboo pin that
holds the rubber motor in the rear.

As indicated on the plan, the front por-
tion of the fuselage is “filled-in” with
pieces of very soft 1/16” sheet. Individual
pieces of balsa are cut so as to fit snugly
within the space between the formers and
stringers. An exception is that section of
the nose over which the radiator is later
placed. The extreme front of the nose is
shaped from four pieces of sheet that have
been cemented together. As shown, the ceén-
ter of the nose piece is cut out to receive
the nose plug. Cement this nose block to
former No. 1 and when dry cut and sand
the entire fuselage front to an accurate,
smooth shape. Make the radiator front
from 1/4" sheet; the shape is indicated on
the first page of plans. Very soft 1/32"
sheet is used to complete the radiator
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which extends back to bulkhead No. 3.

Special members to which the wings and
landing gear are attached are cut from
hard 1/16” sheet; two are required. They
fit over the bottom keel and stringers and
are cemented to the backs of formers No.
3 and Nc. 4. These members serve the
purpose of providing a sturdy mount for
the wings and landing gear and they are
designed to assure the correct wing inci-
dence and dihedral.

The wire landing gear should next be
formed. To insure accuracy a full-size
lay-out of the gear should be made. Note
that the wheels toe out at an angle of
about 5 degrees: also notice how the
struts sweep forward when viewed from
the side. Bend the struts from a single
piece of .040 music wire, The struts are
attached to the member provided for that
purpose by binding with thread. Apply
several coats of cement to the thread
wrappings and over the wire and sur-
rounding wood parts. A wire landing
gear of this type, if carefully made, will
take all of the punishment normal flving
can give it. The strit covers and wheels
are attached later.

Wing

Both the right and left wing panels are
shown full size on the plan. 1/32" sheet
is used for all of the ribs with the excep-
tion of W-1 which is cut from 1/16” thick
stock; two of each are required. Cut the
ribs and sand them smooth. Notches for
the spars and leading edge must be cut
with accuracy to insure a neat job when
completed. Assembly can be done directly
over the plans. Pin the ribs to position
and then cement the leading and trailing
edges and the 1/16” square spars to place.
Tips are made from 1/8" sheet. When dry,
remove from the jig and cut and sand the
edges and tips to their final shape.

Tail Surfaces

To improve the flying qualities of our,
model it has been necessary to increase
the area of the tail surfaces. Both ‘the
stabilizer and rudder are constructed in a
similar manner: A cdmplete frame is
m}adé"ﬁrst, using 1/16” sheet for the out-
lines and 1/16” square strips for the spars
and ribs.

When dry, this frame is lifted from the
plan and then very soft 1/16” square strips
are cemented to both sides of each rib.
These pieces are cut and sanded to a
'streamline shape once the cement has
hardened  and the leading and trailing
‘edges are sanded to blend with the
streamline shape also.

Covering

Ta properly prepare for a neat covering
job the entire frame must first be sanded
thoroughly to eliminate all flaws and
roughness. Our original plane was colored
deep blie and red with black and white
trim; however, the real war planes are
camouflaged. Colored tissue is best suited
for this job since it is both attractive and
light in weight. ' Cover the fuselage first:
grain of the paper should run from nose
to tail. Banana oil or thin dope .is used
to stick the tissue to the frames. Numer-
ous small pieces of paper must be used to

prevent wrinkles but the individual pieces
should be lapped neatly. The nose and
other wood parts should be.covered with
tissue also. Cover the wing and tail sur-
faces usihg a separate piece of tissue for
each side of each unit; grain of paper
runs spanwise. Bottom of the wing from
W-1 to W-3 is not covered at present,
Tips, ete., require individual pieces, too.
The parts are lightly sprayed with water
to tighten the tissue but they are not doped
until the model has been assembled.

Assembly

The various parts are now assembled,
Fit the notches of the first two ribs of
each wing panel to the special wing
mounts. If the structure has been made
with accuracy, the incidence of each side
will'be exactly the same and the wing tips
will be elevated to the correct dihedral,
In the event that a small error is apparent,
the structure can be altered slightly to
obtain the desired alignment. Once the
position of the wings is satisfactory, they
are cemented fast. Tissue is-next applied
to the uncovered sections' of the wings
The small 1/32" sheet wing fillets, are
placed in position; it is advisable to make
a paper pattern fit exactly to your plane
before cutting the ones from sheet balsa.
Once the fillets are in place, they are
covered with tissue of the same color as
the fuselage. The small opening between
Ithe wing and fuselage on the undersection
is simply covered with tissue. Off-set the
rudder so the model will glide in right
circles; tissue fillets are used at the june-
tion of the fuselage and rudder. The plans
show how the stabilizer halves fit to the
slot in the rudder. Cement the stabilizer
parts to place. Check continually to as-
sure correct alignment of all parts. Thin
balsa or bamboo struts are fised to brace
the stabilizer. Moisten any wrinkles in
the covering and permit to stretch tight
before applying a coat of clear dope to the
entire model,

The numerous small details are com-
pletéd next. Rubber tubing of about 1/8”
diatneter is slipped over the landing geas
struts. Balsa wheels of the correct diame-
ter can be purchased or they can be made
from laminated discs of balsa. Cement
bearings to each wheel so they will re-
volve smoothly and then color dope the
centers and tires. A small washer soldered
to the end of each axle holds the wheels
i place. Covers, which hide the landing
gear, when retracted, are made from 1/32"
sheet and they are covered with colored
tissue to match the wing covering. The
cockpit enclosure is made from thin cellu-
loid. Make paper patterns of the correct
size before cutting' the celluloid ; avoid
cement smears. Frame outlines of the;
enclosure are represented by thin strips
of tisspe doped to place. Control surface
outlines.are thin strips of black tissue that
have been doped to the surfaces. Other
markings such as the swastika—National
Emblem of Germany—the crosses, etc.,
are made from colored tissue. Addition
of a tail wheel, exhaust ports, radiator
detail and the numerous other details will

improve the model’s appéarance,

Propeller

A hard-balsa block 7/8” x 1-1/2"
7-1/2" is required for the propeller, Sh:
the blank as shown and then carve
righthand prop., Cut the back face of t
blades first; a bit of under camber
desirable. Reduce the front of the blad
to the desired thickness. Shape of t
blades can be determined from the phot
Apply several coats of clear dope with lig
sanding between each to produce a smoo
finish. Make the spinner in two piec
and cement to the sides of the hub. It
advisable to use some simple free-whee
ing device to help improve the glide.
washer is glued to the back of the pr
peller to make it revolve freely.

The removable nose plug is shown ¢
the plan. A disc of 1/32” plywood is use
for the front portion and a piece of ver
hard balsa for the back. Drill a sma
hole through the center and cement wask
ers to both sides to fix the line of thrus

040 music wire is used for the propelle
shaft. Slip the nose plug, several washer
and the propeller on the shaft in the orde
given. If a winder or free-wheel devic
is to be used, bend a loop in the end of th
shaft; otherwise bend the end at a righ
angle and force into the hub.-

Eight to ten strands (four or five loops
of 1/8" flat, brown rubber are used t
power our model Messerschmitt. Lubri
cate the rubber strands and then wipe of
the excess to prevent splashing the side:
of the body. Hook one end of the loo
to the prop shaft and drop the other enc
through-the body. It may be necessary tc
remove a small portion of the covering
in the rear to.aid in fitting the bambog
pin into position to hold the rubber
strands.

Flying

It is, indeed, very seldom that a model
will fly perfectly from the start, so it is
evident that the success of any model is
usually determined by the builder’s ability
to analyze and correct improper flight at-
tithdés. Now, that statement does net
infer that this model is especially hard tg
adjust and fly; for on the contrary our
Me-109 was made to fly excellently with
but a few minor adjustments.

The following suggestions can be made
to aid in making your ship fly properly:
To begin with, your testing grounds
should be free from trees and other “model
catchers” that might damage the plane
before it has had an opportunity to demon-
strate its ability. A field with tall grasi
or deep weeds is best. Try a few shoulder-
height glides to detect any error in bal
ance. In all probability a small weight in
the nose will be required to obtain the
desired results. Wind the rubber motor
about 50 turns and try a power flight
Right- or left-thrust will' make the mode|
circle as desired and a slight amount of
down-thrust will correct a tendency to
mush or stall while under power. Grad-
ually increase the number of turns as the
flights become more satisfactory. Stretch
the rubber strands about 2-1/2 times not-
mal length and use a mechanical winder
for real flights. Our test model was ad-
justed to fly in a large left circle while
under power and it glides to the right,
It is capable of making flights of nearly
a minute,

F'E\



:
/8" x 1-1/2" x
propeller. Shape
d then carve a
back face of the
pnier camber is
ont of the blades
. Shape of the
from the photos.
r dope with light
:lmduce a smooth
r in two pieces
f the hub. It is
nple free-wheel-
ve the glide. A
[eck of the pro-
ifreely.
ug is shown on
plywood is used
a piece of very
I Drill a small
cement wash-
Eline of thrust.
for the propeller
several washers
haft in the order
e-wheel device
n the end of the
;nd at a right

r or five loops)
r are used to
hmitt. Lubri-
d then wipe off
shing the sides
nd of the loop
the other end
be necessary to
i the covering
g the bamboo
ld the rubber

that a model
start, so it is
f any model is
builder's ability
proper flight at-
ent does mot
ecially hard to
contrary owur

esting  grounds
d other “model

with tall grass
few shoulder-
error in bal-
mall weight in
to obtain the
rubber motor
power flight..

power. Grad-
f turns as the
ctory. Stretch
1/2 times not-
anical winder
odel was ad-
ft circle while
to the right.
ights of nearly

A fine fiyer; just like the full-size plane

A Flying Twin Motor

DOUGLAS

By SIDNEY STRUHL

WE PRESENT the Douglas Attack
Bomber DB-7.

This. is a twin-engined all metal mono-
plane high speed attack bomber, with many
advanced design features incorporated into
it, such as dihedral in the stabilizer and
tricycle landing gear.

The Douglas DB-7 is called the “Boston
Bomber” by the British.

Power is supplied by two Pratt & Whit-
ney SGR-1830-SC3-G “Twin Wasp Seniors”
developing 660 horsepower for cruising, 910
horsepower for climbing and 1065 horse-
power for take-off. The motors drive
Hamilton Standard Full Feathering Auto-
matic Controllable Pitch propellers of 12
feet diameter.

The DB-7 has a wing spread of 61 feet,
4 inches and is 46 feet long. Gross weight
is 16,280 pounds. 2350 pounds of bombs
may be carried. The top speed is 349 miles
per hour and the cruising speed is 312 miles
per hour. While the landing speed of 72
m.p.h. may seem high, it must be kept in

DB-7

mind that, with a tricycle landing gear,
landing gear speeds of 120 m.p.h. are per-
fectly safe.

After closely studying this ship you will
find that it very admirably lends itself to
a flying scale model. The general set-up
of the job though quite speedy, has remark-
able stability ; due to the large tail surfaces
and dihedral in the stabilizer. Even with
the dihederal in the stabilizer, there is not
the slightest tendency for the model to rock
during flight. The two high-pitch props
pull the plane up in a climb that would put
the “big job” to shame! The props rotate
in opposite directions*to eliminate torque.
Careful construction and design have kept
the weight down to a mere two ounces, Now
let's get down to actually constructing the
Douglas Attack Bomber DB-7.

Fuselage

In constructing a fuseldge such as this
one it is best to use the half-shell method.
First attach the fuselage drawings so that

The three-wheel gear gives smooth landings

they line up perfectly. Before going any
further, we should say that all the wood
used in the construction of the DB-7
should be of the lightest grade obtainable.
That does not mean the soft spongy grade.

First cut out all fuselage bulkheads from
1/16” sheet balsa. Only half the bulkheads
are shown on the plans, thus if will be
necessary to make two each of those shown.
Bulkheads B, C, D, E and F are all the
same shape, so you make 10 of these.

Pin the bulkheads in their proper posi-
tions on the plans, making sure that they:
are at'right angles to the working surfaées.
Now pin the 1/16” square hard balsa
stringers in place directly on top of the
bulkheads and cement them very securely.
Trim the ends of the stringers flush with
Bulkhead A-A. Note that one stringer ends
at Bulkhead H-H and one at I-L

After the cement has set on the frame-
work remove the framework and glue the
other half of the bulkheads to their respec-
tive first halves, Add the stringers to this

The frame is simple but sturdy. Propellers are removable

The motor nacelles are easily detached
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side of the fuselage. Shape tHe tail block
from 3/16” sheet balsa and glue in place,
bringing the rear of the fuselage stringers
flush with its edges.

Shape the nose block from a soft balsa
block and cement in place. The bamboo
framework should be bent and shaped from
1/32" square strips and glued in place: the
design is shown in the plans. The pilot’s in-
closure and rear gunner's cockpit is made
in the same way. These may now be cover-
ed ‘with thin celluloid. The nose will re-
quire small pieces of celluloid because of
the compound curves there,

Bend the front landing gear strut from
038 music wire to the shape shown in
plans, insert a celluloid 5/8” diameter wheel
in place and then cement it with several
coats to the rear of bulkhead A-A. A
small piece of balsa is cemented behind
bulkhead A-A to help shape the front of
the pilot's cockpit.

Wing
_You will have to trace and then invert the
wing plan shown to get the left wing panel.

Make a cardboard template of the wing
rib at the root. With this template slice
from 1/16” quarter-grained sheet 18 upper
ribs of 1/16” square and 18 lower ribs of
1/16" square. Shape the leading edge from
1/4" sheet and the trailing edge from 1/8"
sheet and pin them in place. The trailing
edge will have to be blocked up 1/8” to fit
in the airfoil contour.

Now glue the top ribs in place, but to
the leading edge only. After the cement
has set trim the- trailing edges of the ribs
so they fit to the trailing edge. After the
cement has set well, remove the wing from
the plan and attach the lower parts of the
ribs in the same manner. Cut the wing
spar from 1/16” sheet to the shape shown
by the dotted lines in the plans; slip the
spar in place through the ribs, cementing
each rib to it. The wing tip is shaped from
a solid piece of 1/16” sheet balsa.

The ends of the leading edge and wing
spars should be cut to the required angle
so that they fit together inside the fuselage
with riecessary dihedral angle of 1 Lyt
under each wing tip. The wing should be
glued in place before it is covered. You will
note in the side view that the wing posi-
tion is given very clearly.

Motor Nacelles

The two motor nacelles are shaped from
solid, very light and soft halsa and then
hollowed to the necessary thickness,

Two balsa blocks 1-1/2" x 1-1/2" x 5-
1/2" will be required. First trace the top
view onto the blocks, then shape with a
sharp knife. Trace the side view onto the
block and shape. The nacelle is then
trimmed with a razor to the required cross
section,

Finish the job with fine sandpaper. Now
split the nacelle down the top so that you
will have two sides. Hollow these two
halves with a knife, razor, and sandpaper
till the walls are about 3/64" thick in the
center and slightly thicker. at the front, as
shown in the plans. The two hollowed-out
halves may now be cemented back togeth-
er again; giving them two coats of clear
dope. Sand with 10-nought sandpaper.,

Cut out the two nacelle bulkheads from

hard 1/8" sheet balsa, drill a hole for the
nose bearing and then cement in place.
Bend the landing gear struts from 038
music wire to the required shape shown
in the plans and cement the strut very
firmly to the nacelle. You will note that
the wire runs through the floor of the na-
celle, along the floor and then half-way
up the side for added security.

Either balsa or celluloid wheels of 1 1/8"
diameter are held on the axles by a drop
of glue at the end of the wire.

The finished nacelles are not cemented
in place on the wings until the wings are
completely covered,

Tail Surfaces

The tail surfaces are very easy to con-
struct; the rudder is built from all 1/16"
flat stock. The spars are Voletvae 1
strips and the ribs are 1/16” square strips.
The tip is cut from 1/16” sheet balsa. Pin
all the members in place and cement them
carefully. Make sure when vou remove the
rudder from the plans that there is no
warp; if there is, steam it back to shape,

The stabilizer is built in the same man-
ner as the rudder, with the exception that
all the stock used in the stabilizer should
be 1/8” flat. You need a strong stabilizer
because it has to carry the load of two
motors on it.

The stabilizer has 1”7 dihedral at each
tip.

Bend two rear hooks from .034 music
wire and cement them to the last outer
ribs at the stabilizer tips. The hooks are
glued to the bottom of the stabilizer, by
the way, and not the top.

Propellers

Two propellers are required, They should
be carved so that one is right-handed pitch
and the other left-handed pitch, “to do
away with” torque and thus save you a
major adjustment problem, The props are
of rather high pitch for a flying scale, but
they give a marvelous performance.

The blocks are 3/4” x 1” x 5" and should
be shaped to the blank shown in the plans.
The wood may be light grade because you
need have no fear of hroken props on this
job; the tricyele landing gear and the
propeller positions take care of that. The
props should be covered in the conventional
way, with the hubs about 1/8” thick and
the tips tapered to 1/32” in thickness.

Two prop shafts of .034 wire are bent
to shape, slipped through the hardwood
nose bearing, a-‘few copper washers and
then inserted into the prop hub, bent at
right angles and cemented to the prop.
Give the prop hubs several coats of cement
just to “make sure” The two props are
now treated with clear dope in the same
manner the nacelles were,

Covering

The author covered his DB-7 with the
new Silkspan; regular tissue paper may
be used however. The stabilizer should he
attached to the fuselage before it is cover-
ed.

Trim a piece of covering to the shape
of the fuselage, wet it thoroughly with
water then place it on the fuselage and
smooth out all the wrinkles. Then run
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clear dope over the extremities. The do
will penetrate and act as a good adhesiy
Repeat for covering the other side of t
fuselage.

The wing is covered in the same w;
but extreme care must be used at ¢
fuselage and wing joint to insure a o1
and clean job. Separate pieces must be s
to cover the wing tips. Cover the rudd
and stabilizer in the same manner as tl
wing,

After the covering and dope have drie
Spray on a coat of water to tighten an
loose spots. After the water dries appl
one thin coat of clear dope with a brus}
When the clear dope has dried apply tw
very thin coats of silver dope to give ths
aluminum finish; use just enough  silve
dope to give the job a solid color; fo
while silver is the lightest of colored dape:
nevertheless too much will add unneces
sary weight to maodel.

All of the exposed wood parts, as th
props and nacelles, are also given two coat
of silver dope.

All details, such as the elevators, fin ane
flaps, are shown by doping thin strips o
black tissue paper to the surfaces. Eithe
British or French insignia may be applied
The inside of the motor cowls are paintec
black.

FIying

Each prop of your DB-7 should be turnec
by four strands of 1/8” flat brown rubber
Two “S" hooks will he needed to attach the
rubbers to the rear hooks. Attach the rub-
ber motors to the S hooks, drop the hook
through the opening in the nacelle bulk-
head, through the nacelle and out of the
small hole at the rear of the nacelle. Then
connect the S hook to the rear hook. The
prop shafts are now slipped on the maotors,

Flying your plane is definitely a two-
man job; you will need a helper to hold
the ship by the props while you wind the
ship with a double winder. Another reason
for using props of opposite pitch is because
all double winders turn in opposite direc-
tions.

Before any flights are made test your
ship for the gliding angle by gliding it
over some ftall grass. The author had ta
add a little modeling clay to the nose for
perfect balance: vou will probably need to
do the same, due to the weight of the
motors being so far back,

Now that you are ready for vour first
flight have your helper hold the ship by the
props, then attach the S hooks to the
winder and give the motors about 75 turns
for a test flight. Your ship should climb a
bit then settle in a long glide and come in
for a perfect landing. If any adjustment is
needed at this point do so by changing the
angle in the stabilizer. The model should
balance right on the rear landing gear
strut mark.

When fully wound, the DB-7 takes off
like no bomber ever did and climbs at an
amazing angle. Some of you old timers who
can still remember the climb on the old
twin-pushers know what we mean. After
the power is spent, your model will go
into a very flat and fast glide, The landings
are a treat to see; the ship just seems tq
slide in on its three wheels. Well, we
won't say any more except, you build the
ship and just wait and sce|
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THE ABALOBRA THRES WING

By EARL STAHL

THE Bell P39 “Airacobra” U.S.
Army pursuit, is one of the swiftest and
deadliest fighters ever to take to the air.

Most prominent of the many unusual fea-
tures of the P-39, as it is designated by the
US. Army Air Corps, are the tricycle
landing gear and location of the engine
behind the pilot's cockpit. Use of the three-
wheel retractable undercarriage allows the
ship to make use of small airports, which
is an important factor in wartime opera-
tions,

The Allison liquid cooled engine is lo-
cated in the middle of the fuselage, at the
position of the center of gravity, and the
propeller is driven by a long shaft which
passes beneath the pilat's feet, This con-
centration of weight near the center of
gravity aids in making the ship more
maneuverable. The fact that the engine is
ot in the nose permits convenient nstalla-
tion of the heavy armament.

The P-39 is heavily
armed ; poking out of the
ship's bullet-shaped nose is
a 37 millimeter eannon
which  fires one pound
shells. Also located in the
nose are four machine guns
synchronized to fire
through the whirling pro-
peller blades,

Decorations make it realistic

Another unique feature is found in the
cockpit arrangement, To enable the pilot
to “bail-out” in the event his plane is dis-
abled, this fighter is equipped with two
doors that fall away from the fuselage
when a button is pushed.

Performance of the “Airacobra” is in-
deed remarkable. The top speed is re-
ported to be over 400 miles per hour and
the ship can reach an altitude of nearlh
seven miles. Landing speed is quite slow
for this type plane, for it “comes-in" at
70 miles per hour—about the same speed
as a Douglas or Lockheed transport. * The
fuel load of 140 gallons is sufficient for
a flight of 1560 miles.

The proportions of the real
plane make possible a graceful

model with excellent flight char-

The nose wheel protects the propeller
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acteristics. Despite the low-wing, pursuit
design, the little ship is capable of making
stable, efficient flights of surprising dura-
tion. When being flown from a smooth,
level surface, the tricycle landing gear
enables the model to make extremely

realistic take-offs and landings. The
model, because of its snappy appearance
and interesting construction, will provide
many hours of enjoyment both in building
and flying.

After becoming familiar with the plans
and procedure of construction, you may
start to build the—

Fuselage

Use of the keel pieces cut from sheet
balsa simplifies the fuselage construction
and aids in making the structure more
accurate. Trace the top, bottom and side
outlines on paper, to obtain the correct
shape of the keels. Average depth of the
keels is about 5/32”; lightly cement the
paper patterns to 1/16” sheet balsa and
then use a sharp razor blade to cut them
out. The section between bulkheads No.
4 and No. 6 does not have any support at
the cockpit but a curved piece conforming
to the wings’ shape is placed at the bot-
tom, as shown. Bulkheads also are cut
from 1/16” sheet; two of each are re-
quired. It will be noticed that only a few
of the bulkheads have notches for all the
stringers. Cut out the notches shown and
mark the positions of the others, which
will be cut later as needed.

Pin the keel pieces into positibn over
the plan to begin actual assembly of the
fuselage. Cement half the bulkheads to
their respective positions’; align the bulk-
heads accurately so they are exaétly per-
pendicular to the keels. Attach one of the
side keels and when- the cement has
hardened remove from the plan and add
the remaining bulkheads and the other
side keel. Stringers are light-grade 1/16™
square strips. As the work progresses it
will be necessary to cut many of the
notches for the stringers; use a razor
blade that has been broken to a sharp
point for this operation. Once a stringer
*has been attached to one side, always
place one in the corresponding position
on the other side, to avoid pulling the
body out of line. Pieces of hard 1/16"
sheet cemented between the stringers pro-
vide the anchorage for the bamboo pin
that holds the rubber motor in the rear.

As indicated on the plan, the front por-
tion of the fuselage is “filled-in” with
pieces of very soft 1/16” sheet. Individual
pieces of balsa are cut so as to fit snugly
within the space between the formers and
stringers. An exception is the several
sections at the bottom into which the front
landing gear fork is fitted; leave these
sections open as they can be finished later.
The extreme front of the nose is shaped
from two pieces of 1/4” sheet that have
been cemented together. As shown, the
center of the nose block is cut out to re-
ceive the nose plug. Cement this nose
block to former No. 1 and when dry cut
and sand the entire fuselage front to a
smooth shape. ]

Tail Surfaces

Construction of the tail surfaces is
simple; both stabilizer and rudder are
constructed in a similar manner. The

stabilizer is built in one piece so a com-
plete plan must be made; build directly
atop the plans. Cut the outline shapes
from 1/16” sheet and pin them to place
over the plans. Spars and ribs are 1/16”
square stock. ‘When these flat frames are
dry remove them from the plan and ce-
ment soft 1/16” square strips to both sides
of the ribs; these strips are later cut to a
streamline shape. Trim and sand the
stabilizer and rudder to complete their
construction.
Wings

The wing must be of sturdy construc-
tion since the rear landing gear struts are
attached to it. Ribs are cit from 1/32”
sheet with the exception of W-4 which is
1/16” sheet; two of each type rib are re-
quired. Notches for the spars and leading
edge. must be cut with accuracy to insure
a neat job. A full-size left wing plan
must be made so the parts can he as-
sembled directly over the plans. Sizes of
the various spars are noted on the plan.
The 1/16” x 1/4" spar to which the land-
ing struts.are attached is not placed until
the dihedral is added. The wing halves
should be joined together accurately and

solidly; dihedral at each tip is 1-7/8”.

Now attach the 1/4” deep spar and rein-
force the junction necessitated by the
dihedral. Trim and sand the leading and
trailing edges as well as the tips to cor-
rect finished shape.

Landing Gear

The landing gear as developed for this
model is not difficult to construct yet is
both accurate’ in appearance and ex
tremely rugged. Let's complete the front
strut first. It is made from 034 music
wire. Two pieces are bent to conform to
the shape shown on the plan and are then
soldered together. The third wire, which
braces the front fork, is shaped as shown
on the side view and it, too, is soldered
to place. Attach the gear to the fuselage
structure by sewing the wires, using
needle and thread, to bulkhead No. 2;
bind the rear brace to the keel. Check
for correct alignment and then apply sev-
eral coats of cement. Finish the nose by
“filling-in" with 1/16" sheet.

Construction of the two rear landing
gear struts is also detailed; they are
fashioned from .040 music wire. Two
separate wires are needed for each unit—
be sure to make a right and left strut.
Solder the parts together and then attach
them using thread and plenty of cement.
Use a needle and sew right through the
rib and about the wire. If properly made,
this landing unit will really “take it”
Rubber tubing covers and other details
are not added until the model is covered.

Wheels are made from laminated discs
of sheet balsa; all are 3/8” thick. Bear-
ings should be cemented to the sides so
they will revolve accurately and smoothly

Propeller

A hard balsa block 7/8” x 1-3/8" x 7-1/2"
is required for the propeller. Shape the
blank as shown and then carve a right-
hand prop. Cut the back face of the
blades first; a bit of under-camber is de-
sirable, The prop blades shape can be
determined from the photos. Apply sev-
eral coats of dope after they have been
sanded smooth. Shape the spinner and
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then notch it to fit accurately over the
propeller hub. It is advisable to use a
free-wheel device to help improve the
glide—hide it within the spinner. A
washer is glued to the back of the prop
so it will revolve freely. Color dope to
a nice:finish. ;

' The removable nose plug is shown. A
disc of 1/32" plywood forms the front
while the back is ldminations of balsa.
Fix the line of thrust by cementing wash-
ers to the front and back of the plug. For
the propeller shaft use .040 music wire.
Place several washers between the pro-
peller and nose plug.

Covering

To prope:ly prepare for a neat cover-
ing job the entire frame must first be
sanded thoroughly to eliminate all flaws
and roughness. Our test model is col-
ored to conform to the regular U.S.
Army color scheme—the fuselage is blue,
flying surfaces are yellow, details are
black. Some of the real “Airacobras” are
all silver in color while newest ones-are
camouflaged with a dull, dark color above
and light color below. Colored tissue is
best suited for this job since it is both at-
tractive and light in weight. Cover the
fyselage first; grain of the paper should
run from nose to tail, Banana oil or thin
dope is used to stick the tissue to the
frames. Numerous small pieces must be
used to prevent wrinkles but the indi-
vidual pieces should be lapped neatly. The
nose and similar parts should be covered
with tissue, too. Cover the wing and tail
surfaces using an individual piece for
each side of each unit; grain of the paper
runs spanwise, Tips, etc., rgquire separate
pieces of tissue also. The parts are light-
ly sprayed with water to tighten the tissue
but are not doped until the model has been
assembled.

Assembly

The wvarious parts- should now be as-
sembled. Slide the wing into the recess
between bulkheads No. 4 and No. 6; if
the structyre has been reproduced accu-
rately, the incidence will automatically be
correct. Check carefully for correct align-
ment and then cement the wing fast. Wing
root pieces-aré cut from 1/16” sheet balsa
and are fitted between the wing and fuse-
lage. Fillets are cut from very soft 1/32"
sheet. ' The- pattern shown indicates the
fillets’ shape on the original model but
since most models will vary a little, paper |
patterns should be cut to fit YOUR model
exactly before the sheet balsa ones are
cut. Once fillets are cemented to place,
the several small openings at the junction|
of the body and wing should he “flled-in"
with scraps of soft 1/16” sheet. Sand-
paper smooth and cover the fillets’ with
blue tissue. Tt will be necessary to tem-
porarily cut the rear of the fusclage to|
admit the stabilizer which is attached at
the exact angle shown. Offset the rud-|
der a bit to counteract torque. Tissuel
fillets are placed between stabilizer and
rudder. Any wrinkles in the covering
should be moistened with water and per-.
mitted to dry before the entire model is:
given a coat of clear dope. Dope should
be applied in a*dry room to minimize- the
chance of “blushing.”

Additien of numerous details completes
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the construction. The cockpit enclosure
is made from thin celluloid. Shown on
the plans is the scale shape for the wind-
shield, but since it would be so difficult to
reproduce it exactly to scale, it is recom-
mended that the rounded section he elimi-
nated and the enclosure be made as shown
in the photos, _Make paper patterns he-
fore cutting the culluloid and avoid ce-
ment smears when cementing to place.
Rubber tubing of about 1/8” diameter is
slipped over the rear landing gear strits.
To cover the front landing strut it will he
necessary to split the tubing and then

recement it once it is in place: tubing of

smaller diamcter covers the hack hrace
and fork portion of the front strut. Wheels
are held to place by washers soldered to
the rear struts—spring the fork apart to
admit the front wheel. Wheel COvers are
cut from 1/32" sheet and covered with
colored tissue to match the other parts.
The stars, rudder stripes, U.S. ARMY.
efc., are all made from colored tissue and
the effort required in making them will

be amply repaid by th
they add to the model.
flaps and the door. are
strips of black tissue,
wing walks and other details fou
photos of the real ship can be ad

€ SNappy appearance
Control_surfaces,
outlined by thin

Eight or ten strands (four or five loops)
of 1/8" brown rubber should be used to
Lubricate the rubber
and then wipe off the excess to prevent its
splashing on the fuselage sides.
one end of the motor to the prop shaft and
then drop the other end through the fuse-
It may he necessary to remove 3z
small portion ef the covering to aid in
fitting thé bamboo pin into position to
hold the rubber strands.

Probably the most important single fae-
tor in obtaining fine flights from any fly-
ing scale model is paticnce, A well-built
model, if properly handled, will provide
many realistic flights with little or ne
damage to the model itself,

power this model,

tant that the glide be reasonably good be
fore any power flights are attempted
select a grassy field for these tests. Tr
a few shoulder-height glides and, if neces
sary, add a small corrective weight to th
nose or tail to obtain a smooth flat glide
Try a few power turns once the glid
seems okay; minor adjustments may by
made by slightly Warping a wing tip o
the stabilizer, as the case may be, by
correction for serious misadjustment:
should be made at the nese plug. Right-
or left-thrust will control the size of circle
while under power, and slight down-thrust
will iron out a stall. A mechanical winder
should be used for maximum flight per-
foermance,

Our “Airacobra” is not only pleasing to
the eve from the standpoint of appearance
but it is a capable flver. This little ship
is a stable, consistent performer and it
makes a picture when in flight. You are
bound to find that the distance covered
is far more than might be expected for
this tvpe of ship.




X = LONGITUDINAL AXIS

PLANE TIPS I

VERTICAL Ax/s

o —— -
Z
LONGITUVDINAL Ax/S >
ISPLACED

When an airplane is too sensitive to
“pitching” (nosing up and down) it is
said to be unstable longitudinally.

Z

Z
7E; /S
SPLACED

When an airplane is too sensitive to
“rolling” (wing tip low or high) the
plane is said to be unstable laterally
(the lateral axis is moved out of hori-
zontal position rotating about the

longitudinal axis).

When an airplane is too sensitive to
“yawing” (turning to right or left) the
plane is said to be unstable direction-
ally (the lateral axis and the longitud-
inal axis are displaced rotating about
the vertical axis),

Y~Y= LATERAL AXIS

Z~Z= VERTICAL AXIS

Stability Definitions

Automatic S tability—Stability depend-
ing upon movable control surfaces
automatically operated by mechanical
means,

Catastrophic Instability—A rare case,
in a steep dive, in which the airplane
may become entirely unmanageable,
and even go so far as to become in-
verted while diving,

Dynamic Stability—The resulting
stable position of an airplane produced
by the oscillating air pressures set up
by the fuselage (for example) rotating
into an unstable position. Stability is
restored after a series of air pressure
oscillations.

Inherent  Stability—Stability of an
aircraft due solely to the arrangement
of its fixed parts. The force which
causes it, when disturbed, to return to
its normal attitude of flight without the
use of controls,

Neutral Stability—A neutrally stable
airplane is one which, if once displaced
from a state of steady flight, will not
return to its original flight attitude, but
will seck a state of steady flight in any
new flight attitude. If the c.g. (center
of gravity) is located in a central or
neutral position no unbalanced forces
exist, A neutrally stable airplane
would, therefore, obviously crash.

Pepdulum  Stabilityv—Stability due to
a pendulum’s center of weight acting at
considerable distance below the center
of lift. A parasol monoplaue or plno-
type wing mounted model airplane has
marked pendulum stability because the
c.g. is a considerable distance below the
wing which lifts.

Editor's Note :—A low c.g. is one of
the commonest ways of gaining longi-
tudinal, or fore and aft stabilitv, and
works well on all light slow planes.
However when the ¢.g. is low on heavy
rubber or gas models great care must
be used to have the cla., or center of
side projected area, on or helow the
ling drawn through the c.g. parallel
with the thrust line. The c.l.a. may he
slightly above the c.z. but when far
above, induces spiral diving, unless
the ship is overpowered and adjusted
when it flies under power so the nose
points upward at all times. Under
these conditions it spirals, hut instead
of diving, spiral e¢limbs. If the nose of
this type of ship drops below the hori-
zontal Hight position it spiral dives, In
other words, a high cla. such as will
~pylan medels in-

exist on very high
duees a spiral tendency. If any means
are used o keep the nose pointed up-
wird continually there will be no bad
results, otherwise crashes will in-
evitably result,

At best this is a precarious situatior
inasmuch as there is no assurance tha:
a model, even when adjusted for :
steep climb and with a powerful engine
will continually point its nose skyward
Several times at the Nationals, flights
have been witnessed where a mode!
had been adjusted for climb but due ta
air conditions nosed down into hori-
gontal flight. In all such cases the

~model went into a tight spin or spiral
dive. This was due to skidding on
turns, producing a sudden pressure
above the c.g., throwing the. plane
over into a steep bank and with ever-
increasing speed this disturbing mo-
ment built up until the plane crashed.

Corrections for spiral diving can be
easily made, even in the case of high-
pylon models, by giving negative thrust
(that is, slanting the thrust line down-
ward at the nose), and by placing the
fin arca well below the thrust line.
This lowers the cla. and induces a
roll in turns that resists spiralling.

Another good way to correct spiral
instability is to .increase the dihedral,
provided that in doing so steps are
taken to lower the c.la. on a level with
the c.g. Merely increasing the dihe-
dral without taking this latter precau-
tion usually doesn't improve spiral
stability and may increase spiral in-
stability. The area of the fin relative
to the dihedral is an important factor.
If the fin is too large, spiralling will
result.

Static Stability—If a disturbed posi-
tion of the airplane is corrected by an
unbalanced force such as the c.g., the
airplane is considered to be statically
stable.

Longitudinal Diledral—Angular dif-
ference between stabilizer incidence
setting and wing incidence setting, If
stabilizer has greater incidence than
wing, the difference in angular settings
15 negative,

- POSITAE DECALAGE NEGAT/ viE DECALAGE

Decalage—The angular difference in
incidence setting of the wings of a
biplane. It is positive if upper wing has
greater incidence,

—
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Realistic and exact in every line

HAWKER “HURRICANE”

How You Can Build a Fine Flying Replica of
Britain's Famous Fighter

By EARL STAHL

THE Hawker Hurricane, famed British
fighter, won the “Battle of Britain” hands
down and thus, it is believed, saved the
aworld from the dictators. In Africa, Hurri-
cane “can-openers’ armed with 40 mm can-
non received Gen. Montgomery's thanks
for making his historic victory possible.

Now overshadowed by its young nephew,
the Typhoon, the Hurricane is still blast-
ing the enemy around the four corners of
the globe.

Latest versions are capable of nearly
400 miles per hour and carry two heavy
bombers in the Hurribomber version. Types

fitted with deck arrestor gear are
known as Sea Hurricanes and
many are operating from escort
carriers along the Allied supply
routes to England.

Various combinations of arma-
ment, eight machine-guns of .303
caliber, four cannon of 20 mm
bore or two cannon of 40 mm
bore are used, each designed for
a specific job.

The model described here is a
speedy flying reproduction of its
capable prototype. Because of
sleek lines and interesting con-
struction, it will provide many
hours of enjoyment both in build-
ing and flying. Construction is not
difficult; study the plan thorough-

o

Insignia is very effective

Iy and read the mstructions before beginning
actual work. Build directly over tracings
of the plans and be sure to cement all joints
firmly.

Fuselage

To simplify construction and alignment,
the keel and former method is used. Obtain
the keel pieces’ proper shape by tracing the
side view top and bottom outlines on &
sheet pf paper—depth of each keel piece is
about 5/32". Cut out the paper patterns
and then lightly cement them to 1/16" sheet
balsa so they can be cut out. The side keel
shape is indicated on the top view; two are
required; they also are cut from 1/16"
sheet. The various fuselage formers are
shown on the plan; two of each type will be
needed. Medium grade 1/16" sheet is used
for them. Cut only the notches indicated;
other notches should be marked and then
cut later as required.

Pin the fop and bottom keels to place
over the side plan and then cement half the
formers tc their respective positions. Attach
the side keel after checking each former for
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correct alignment. When dry, remove this
simple frame from the plan and attach re-

maining formers and side keel. Stringers
are medium giade 1/16” sq. strips. As work
progresses it will be necessary to cut many
notches for the stringers; use a razor blade
that has been broken to a sharp point for
this operation. "Once a stringer has been
attached to one side always attach one to the
other side’s corresponding position to avoid
pulling the structure out of line. Small
pieces of hard 1/16"” sheet cemented be-
tween stringers in the rear serve as the
anchor for the rubber motor.

“Filling-in” the nose with balsa, as shown,
effectively represents the metal cowl of the
real ship. Use soft 1/16” and 3/32" stock, as
required, and cut the individual pieces to fit
snugly within the spaces between stringers
and formers. When dry, cut and sand the
entire nose to a smooth, dccurate shape. The
extreme front part of the nose is cut from
1/4" sheet that has been laminated to-
gether. Notice the nose block center is cut
out to receive the removable nose plug.
Cement the block to former 1 and then
shape it to blend with the nose.

Wing

The wing is constructed in three parts:
plans for the right wing and half the center
section being given. Prepare complete plans
for the center section and left wing so parts
can be assembled over them. Two of each
type ribs, with the exception of 1 and 1-B,
are required; ribs are cut from 1/32” or
1/20" sheet. Notches for the various spars
must be cut with accuracy to insure a neat
job. Leading edges of the outer sections
taper from 1/8” by 1/4” to 1/8” sq.: taper
the trailing edges to correct crosssection be-
fore pinning them to place over the plans.
Assembly the various parts directly on the
plan, using pins to hold them in place until
cement has hardened. The end ribs of each
section should be slanted a small amount so
the dihedral angle will be correct when they
are joined. Tips are cut from 1/8" sheet
and cemented to place, Trim the edges and
tips to shape and then cement the three
units solidly together with 1-7/8” dihedral
at each tip,

Landing Gear

The landing gear, as used on this model,
is sturdy vet easily reproduced. Check the
various plans and photos for details. Two
pieces of .040 wire are required for each
strut and these are soldered together to
form a strut as shown by the perspective;
be sure to make a right and left unit. Attach
the gear to place with thread wrappings
about the 1/4” deep spar, and by sewing
with a needle and thread right through the
ribs and about the wire. Thoroughly cement
thread bindings and all adjacent areas.

Wheels may be purchased or they can be
made from laminated 1/8” sheet of the
hardest variety. They are 3/8" wide. Ce-
ment washers to both sides of each wheel
so they will turn freely and accurately,

Tail Surfaces

As is usually true of fighting planes, the
tail surfaces are too small to insure stable
model flights, so surfaces’ proportions are

enlarged a small amount. Both stabilizer
and rudder are constructed, in like manner
and while only half the stabilizer is shown,
it is constructed in one piece. First build
complete frames using 1/16” sheet for the
outlines, 1/16” x 1/8" strips for-the spars,
and 1/16” sq. pieces for the ribs. When
these assemblies are dry, they are removed
from the plans and 1/16” sq. strips are ce-
mented to both sides of the ribs. These
pieces are later cut to form the streamline
rib shape. Trim and sand the frames to com-
plete the construction,

Propeller

For best flight performance the model
must be equipped with an efficient propeller,
Select a hard block 8" x 1-1/2” x 1", Drill
the tiny hole for the shaft and then cut the
blank as shown. Cut the back face of the
blades first; a bit of undercamber is desir-
able. The blades shape can be determined
from the photos. Apply several coats of
dope with light sanding between each to get
a smooth finish. Shape the spinner from
soft balsa and then notch it to fit accurately
over the hub. A free-wheel device, if used
will improver the glide—hide it within the
spinner. A washer should be cemented to
the back of the prop to permit it to revolve
freely. Color dope to a nice finish.

The removable nose plug is shown. A
disc of 1/32" plywood forms the front por-
tion while the back is laminations of 1/8"
sheet balsa. Drill a small hole through the
center and cement washers to both sides to
fix the line of thrust. Bend the prop shaft
from .040 music wire. Several washers
should be placed between the prop and nose
plug to reduce friction.

Covering

For finest appearance a smooth, attractive
covéring job is necessary. Before starting
to cover, work over all the frame with fine
sand paper and remove all flaws and rough-
ness. On the fuselage only those members
which run fore and aft should touch the
covering, so lightly sand the formers to a
slightly scalloped shape to aid in making a
better job. Colored tissue is used for the
covering, attached to the frame by light dope
or banana oil. The model pictured is col-
ored all red but ships at war are camou-
flaged in greens and browns.

Cover the fuselage first, using numerous
small pieces to help prevent wrinkles; lap
each piece neatly. The nose and similar
wood parts are tissue covered, too. Use a
separate piece of tissue for top and hottom
of each section of the wing and tail sur-
faces ; it is not necessary to attach the tissue
to all the adjacent frame. Wing tips, =tc.
require individual pieces. Once all parts are
covered lightly spray them with water to
tighten the tissue, but do not apply any dope
until later.

Now, to assemble the various parts: Fit
the wing into the recess and cement it fast:
if the structure has been reproduced with
accuracy the angle of incidence will auto-
matically be correct. Finish the undersec-
tion from wing to fuselage with pieces of
1/16” sq. Wing root pieces, as shown, are
cut from 1/16" sheet and attached between

wing and fuselage. Fillet pieces, to be cut
from 1/32" sheet, are shown on the plan.
The pattern indicates the fllets shape on
the original model but since most planes will
vary a little, paper patterns should be cut
to fit your model before sheet balsa ones
are cut. Once they have been cemented to
place, the fillets are covered with colored
tissue, as is the uncovered portion under the
wing. The stabilizer is attached in position
shown and at angle indicated. Off set the
rudder a small amount so the model will
glide to the right. Check and recheck tail
surfaces for correct alignment. Tissue
fillets are placed between the stabilizer and
rudder. Any wrinkles in the covering should
be moistened with water and permitted to
dry before the entire model is given a coat
of dope. If a small quantity of the same
color dope as tissue is added to the clear
dope, it will give an attractive finish,

There are numerous other details that
should be added beiore the model can be
considered complete. The cockpit enclosure
is made from thin celluloid. Make paper
patterns by the “cut and try” .method before
cutting from celluloid; be sure to avoid
cement smears when attaching to place, The
structural detail is made by doping thin
strips of black tissue to the transparent en-
closure. Two pieces of 1/8” rubber tubing
(as used on electrical appliances, etc.) are
slipped over the vertical portion of the land-
ing gear wires. Wheels are colored and then
held to place by washers soldered to the
axles. The outer landing gear covers are
cut from 1/32" sheet and then covered with
colored tissue to match the plane. The red,
white and blue British insignia on the orig-
inal model was made from colored tissue.
Control surface outlines, flaps, etc. are thin
strips of black tissue doped to the covering.
Make the small sub-rudder and tail wheel
from sheet balsa. Exhaust stacks and other
details found on photos of the real ship can
be added without harming the model's flying
ability.

Our model is powered by 10 strands (5
loops) of 1/8” flat, brown rubber. Hook the
motor to-the propeller shaft and then drop
the other end through the fuselage. It may
be necessary to remove a small portion of
the rear covering to get the strands in posi-
tion to be held by the removable bamboo pin.
The model Hurricane is now ready for its
initial flights.

Flying

Test the model over deep grass but if none
is available make first flights R.O.G. with
a few turns. In all probability the ship will
be slightly tail heavy; if so, add a small
amount of weight to the nose. As correct
balance 1s obtained, increase the number of
turns. Off-setting the thrust line to the
right or left will aid in controlling the
amount of circle in either direction. For
maximum flight performance, stretch the
rubber motor and wind with a mechanical
winder.

The Hurricane is a trim little craft, light
in weight and speedy in flight. It should
make a worthwhile addition to any build-
er's collection.

Happy landings!
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A beautifully realistic scale plane that you will be proud of

A Flying D

If You Want

A Fine Flying
Modern Low-Wing
Warplane Model

— Here It Is

By SIDNEY STRUHL

THIS flying scale ts the Douglas 8A-5
Attack Bomber. It is characterized
hy its high perforthance and all metal con-
struction. It is a low-wing full cantilever
single motor two-place attack bomber, pow-
ered by a Wright Cyclone air cooled motor
of 1,000 rated horsepower. The top speed
of the ship is 268 miles per hour which is
pretty good if you consider its weight and
type. The absolute ceiling is 29,680 feet;
rate of climb, 1460 feet per minute and
service range, 1450 miles. The Dotiglas is
one of the most heavily armed attack bomb-
ers in the world; in the bottom of the
fuselage are four rows of twelve bombs,
of the twenty-five pound fragmention type.

As a model, the Douglas 8A-5 has been
accurately reproduced and if plans are fol-
lowed you will “wind up with” the most
stable low-wing flving model you have
built. After experiments on many low-
wings the author has at last struck upon
a formula that will produce the same type
flying in a low-wing scale model as in the
good’ old - parasol standbys. Briefly some

of these features include
enormous tail surfaces (in
relation to the wing area) ;
the stabilizer is actually 35%
of the wing area in the fly-
ing version of the BA-5, A
streamlined airfoil scction is
used to cut down the drag
below the thrust line, thus
aiding climb and reducing
any diving tendencies. A
wide-blade  small-diameter
propeller is used to cut down
torque, yet not thrust. There
are many other innovations
which will show up when
vou launch your Douglas
Attack Bomber on its maid-
en flight. So how about get-
ting busy just to prove that
we aren’t kiddin' you?

Fuselage

The first thing to do in the
fuselage  construction is
match the magazine pages so
that plans are lined up per-
fectly. Cut all ‘the fuselage
bulkheads from light grade
1/16” sheet balsa, You will
notice paly half the bulk-
heads are shown so it will
be -neeessary to trace and
then invert the tracings to
obtain the other half. After
the bulkheads are cnt to
shape they are glued in the
proper position on the 1/16"
x 1/8” hard balsa longeron
designated by the term ‘line-
up’ longeron. This longeron
is used as a jig to start the
fuselage assembly. After the
cement has set add the 1/16"

An unusual flier with large propeller and stabilizer

ouglas Attack Bomber

In flight, very stable with steep climb

The wings are made as units and then assembled by slip-
ping them over the main spars and cementing

Note the large tail surfaces and “strip” ribs

Frame is very lightly built, like the full stale ship
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syuare stringers as shown in the side view.
Notice that some hulkheads have notches
to accommodate some stringers, while the
majority of them do not. Where the bulk-
heads are not notehed the stringer is wlued

directly on top the bulkhead edg Note
bulkhead C-C is cut in two and forms the
dashboard of the front cockpit. Bend the
rear hoolk from 034 music wire and glue
it firmly in H-H. Now add the 1/16" sheet
fill-in between the stringers at the wing-
fuselage and stahilizer-fusclage joints. This
ig to add to the strength and ease of cov-
ering.

The cowl is now carved to shape from
a very soft balsa block 2 1/8" x 2 1/8" x
2 5/87. The fromt of the cowl is a perfect
circle while the rear has the same general
eross section of hulkhead A-A. Hollow the
cowl to thickness shown in the plans and
then cut out and add the hard 1/8" sheet
cow! hulkhead. Better use several coats of
cement at this joint.

Add the 1/167 sheet filler i front of
hulk-head 13-1). The windshields may now
be added : merely form the thin eelluloid to
shape hy rolling it hetween vour fngers.
Make the tail from scrap balsa and a piece
of wire and cement in place. The hard-
wood removable nose plug should be made
to fit neatly into the cowl hulkhead.

The fuselage is now sanded very lightly
to remove any bumps that would impair
the covering.

Tail Surfaces

The construction of the tail suriaces is
very simple; hoth the stabilizer and rudder
are built in a similar manner. The sta-
bilizer should he built in one piece however,

The leading and trailing edges are 1/16"
x 1/8” strips of balsa. The stahilizer spar
is 1/16" x 1/8" while the rudder spar is
1/16” square. The ribs are all 1/16"
square. When the cement has set, the
frames are removed from the plans and
soft pieces of 1/16" square are cemented
to both sides of the ribs. These are then
sanded to a streamline shape after the
glue has set. Sandpaper the tips to a
streamline shape, too.

Wing

You will have to trace the wing plan
shown and then invert it to obtain the left
plan.

The wing spar should be built first and
then the wing is built upon the wing. Build

the spar from 1/16" sheet balsa to the size
shown in the plans; be sure you cut the
correct angle on the spars to obtain the
necessary 1 3/4" dihedral, Cut 7 center sec-
tion ribs from 1/16” sheet as shown in the
side view. Slip these ribs over the center
section of the wing spar: glue them in
proper positions. Add the 1/8” x 1/4” trail-
ing and the leading edge of 1/4" x 3/8”
soft balsa.

Make a cardboard template of the outer
wing panel rib, With this template slice 14
upper and 14 lower rihs 1/16" square from
1/16” quarter-grained sheet halsa.

Cut the leading edge from 1/4" sheet
balsa and pin it along with the trailing edge
upon the plans. Now add only the TOP
ribs, cutting their trailing edges to meet

the wing taper. After the cement has sci

remove the frame from the plan and add
the lower ribs in the proper positions. Slip
the wing onto the spar and cement each
and every rib to the spar. Use several coats
of cement at the leading and trailing edges
dihedral joints. Cut the wing tip from
1/16" sheet balsa and cement in place,

Carve the landing gear wells from scrap
balsa to the shape shown in the plans: you
will niotice there is a small slot for bulkhead
L-B to slip into.

Bend two landing gear struts from .040
music wire to shape shown, The strut is
anchored to the leading edge by forcing
the end into the landing gear well through
the leading edge. Use many coats of glue
on this joint. A small block may also be
added to hack up the joint, as may he noted
from pictures of the framework. Another
trick is to hind the joint with thread,

The wheels mayv either he purchased or
marde from laminations of 1/8” sheet balsa,
Cement washers ta hoth sides of each wheel
so they will turn freely and true.

Propeller

Carve the propeller from a medium hard
balsa hlock 1”7 x 1 1/2" x 8", First drill the
prop shaft hole and then cut out the blank
as shown on the plans. Carve a right-hand
propeller.  First finish the hack of the
blades completely and then cut away the
front to the thickness required. Use plenty
of sanding to obtain a real smooth finish.
Apply several coats of clear dope.

Bend the prop shaft from .040 music
wire and slip the nose plug and propeller
with several washers hetween them; then
hend the shaft end at right angles and
force into the hub.
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Covering

Sand every bit of framework to remove
any flaws and rough spots.

The author used Silkspan for covering
his model : however vou may use tissue if
vou prefer.

The wing should be covered, using clear
dope as an adhesive. The wings are coy-
ered in the conventional manner, applying
the adhicsive to the extremities only. Sep-
arate pieces will be needed for the tips. The
tail suriaces are covered m the same way

I{ tissue is used many small pieces o
paper will be needed to cover the fuselage
but if vou use Silkspan the fuselage may be
covered in with only two pieces. Wher
Silkspan is wet it may be moulded aroun
compound curves with ease. Spray the
covering with water and allow to dry. On
or two clear coats of dope may now b
brushed upon the covering.

Cement the stabilizer and then the rudde
in their proper positions. Small strips o
tissue may be doped over the joints to forn
small fillets. The wing is cemented in plac
very sccurely, using plenty of cement a
the various joints.

Complete the construction by adding th
various details. Thin strips of black tissu
should be doped to the covering, represent
ing the control surfaces. The insignia use
on the original model was cut from colore
tissuc amd then doped to the covering, Ex
hausts, tail wheel, painted wheel wells,
radio mast and numerous other detail
should be added to enhance your Dougla
8A-5's appearance.

Flying

Six to eight strands of 1/8" flat brow
contest rubber should be used to powe
vour attack homber, depending on  th
weight of vour individual maodel.

Give the propeller a few turns and han
launch the model over deep grass, if pos
sible. A small lead weight in the cowl wi
conteract anyv stalling tendencies. Shoul
vour model be nose heavy add a sma
weizht to the tail. Warping the tail su
faces is not advisable as they may chang
from flight to flight. Once balance is ol
tained, increase the turns gradually feelir
out the characteristics of vour own shi

The original model bdlanced very neat
on its first test flight; the climb was fa
and the glide was a real “floater” due
the large stabilizer,

Keep 'em flying!
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It has sleek realistic lines, just like its large counterpart

CURTISS
SCOUT

By EARL STAHL

HERE IS a scout

SO3C-1. As such it is designed to perform the
of planes operating from cruisers and battleships
as a landplane or seaplane; its chief Aunction,
catapult launched seaplane.

Frequent]y re-

ships to direct the
ships’

-observation plane, the U.S, Navy’s trim little Curtiss
various duties required
- It can be used either
however, being that of a

Cockpits for pilot and observer are enclosed

Large tail surface gives steady fight
fcr_red to as the “eyes >f the fleet,”
it 1s the military mission of these

inverted, air-cooled Ranger 12 cylinder
engine of 520 horsepower is _installed.

fite of battle- With the exception of the fabri

big guns and conduct long
fange scouting activities in search
of enemy surface vessels and sub-
marines. In addition to these tasks
the “S-0" planes lay protective
smoke screens around friendly
naval craft and even engage in light
bombing and fighting activities,

In design the SO3C-1 is a two-
seater, mid-wing monoplane. An

¢ covered
tail surfaces, construction is all metal,

As a landplane, the ship is equipped with
a fully fatred, non retractable |
gear; when being used as a catapult
launched seaplane, a large single main
float and two small wing tip floats are
installed,

anding

Compared with modern shore or air-
craft carrier based aircraft, the perform-

The frame is sturdy, light yet flexible, to withstand shocks

The reinforced nose helps to prevent damage
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ance is not startling; nevertheless it is
considerably improved over that of the
old Vought “Corsairs” and Curtiss “Sea-
gulls” (SOC-1) formerly assigned to this
task. Top speed is in the neighborhood
of 200 m.p.h. while cruising speed is 146
m.p.h. Specially designed slots and flaps
keep the landing speed at less than 60
m.p.h. The fuel load of 199 gallons should
give a cruising range of more than 1,000
miles.

The Curtiss SO3C-1 is not heavily
armed. An electrically controlled ma-
chine gun is located in each wing half
just outboard of the propeller arc. The
observer is provided with a single gun
which is exposed when the panels to the
rear of his cockpit are lowered. Racks for
small bombs may be installed under the
wings and when being flown as a land-
plane, a small torpedo may be carried be-
neath the belly.

Because of its ideal proportions and
relatively simple structure, the SO3C-1 is
readily adaptable for a flying scale model.
Our little ship is a faithful reproduction
of the prototype and for that reason makes
an interesting model to build and fly. If
carefully built from the accompanying
plans, this little naval scout will take to
the air as readily as “a duck takes to
water.”

Construction of the model is not diffi-
cult: before work is started, the pages of
plans should be properly joined. Select
all balsa wood carefully so the structure
will be as strong and light as possible.
Cement all joints firmly checking fre-
quently for correct alignment.

Fuselage

The keel and bulkhead method of con-
struction is employed for the fuselage.
Exact size bulkheads are shown on the
plan; two of each are required (except
No. 5 of which four are needed). They
are cut from medium grade 1/16" sheet.
Cut only those notches indicated; others
will be cut later as required. Four keels
are necessary: the top, bottom and the
two side ones. The side keels are clearly
shown and shape of others is obtained by
tracing the top and bottom outlines of the
side view—average depth is about 5/64”
and they too are cut from medium 1/16”
sheet.

To begin assembly pin the top and bot-
tom keels to position over the side view.
Next cement half the bulkheads to place
in a vertical position. Add the side keel
and check for correct alignment. When
dry, remove from the plan and add the re
maining bulkheads and side keel to their
respective positions. Check and recheck
the structure to be certain that it is true.

Stringers are rather hard grade 1/16”
square stock. Attach those nearest the
side keels first; add a stringer to each
side at the same time to avoid pulling
the structure out of line. Where there
are no notches in the stringers, they are
easily cut using a razor blade that has
been broken to a sharp sliver.

“Filling-in” the nose adds to the
strength and attractiveness. The area
shown lightly shaded on the plan is to be
fitted with individual pieces of soft 1/16"
or 3/32" balsa neatly cut to fit snugly
between the stringers and bulkheads. Ce-
ment two pieces of 1/4” sheet together

for the nose block; cut to outline shape
and remove the square section into which

the nose plug fits. Roughly cut to shape
and then cement the nose block to bulk-
head No. 1. Cut and sand the entire nose
to a smooth, accurate shape,

As shown, 1/16” sheet gussets are ce-
mented to the fuselage to reinforce the
wing mount, Cut two rib shaped wing
mounts from hard 1/16” sheet and cement
them to place with their base exactly
parallel to the stringer ; cement very firm-
ly. The 3/32" thick blocks in the rear
which hold the bamboo pin can be added
also.

Landing Gear

To prevent damage to the model the
landing gear must be able to absorb all
shock encountered in normal flying. First
make a complete pattern of the wire strut,
then bend to shape from .040 music wire.
A 1/16” sheet former is made, as indi-
cated in the landing gear detail; it should
fit snugly within the wire strut top. Ce-
ment the former to bulkhead No. 4 and
then slip the wire over it and attach by
sewing with needle and thread. Make
the fairing struts from 3/16"” sheet. They
are of streamline cross section and have a
shallow groove in the back to hide the
wire strut.

Wheel pants and wheels are made from
laminated sheet. Remove the centers of
the inside pieces to admit the wheels. Ce-
ment the parts together and then cut to
shape; looking from the top the shape is
streamline. Sand the pants thoroughly
and apply several coats of dope for a nice
finish. Each wheel is made from two
discs of 1/8" balsa cemented cross-grain.
The fairing struts, wheels and wheel pants
are not attached to the wire struts until
later.

Tail Surfaces

Tail surfaces constructed in the follow-
ing manner are both light and strong;
both rudder and stabilizer are made simi-
larly. Working directly over the plans,
make complete frames using hard 1/16"
sheet for the outlines, 1/16” x 1/8” strips
for the spars, and 1/16” square pieces for
the ribs. When dry, lift these flat frames
from the plan and add soft 1/16"” square
pieces to each side of each rib. To com-
plete the construction cut the ribs to a
streamline shape and finish the leading
and trailing edges to the indicated shape.

Wing

The wing is of multiple spar construc-
tion. Since only one half the wing plan
is shown, it will be necessary to make a
full scale drawing of the left wing. All
ribs except No. 1 are cut from 1/32" sheet;
two of each are required. Sand the ribs
smooth and then accurately cut the
notches. The leading edge shape is shown
in broken lines over the wing plan—cut
two from 1/8” hard sheet. Taper the
trailing edges before pinning to place over
the plan. Wing tips are cut from 3/32"
stock: the pieces should be assembled
directly over the plan. Pin the various
parts to their respective positions; then
cement all joints firmly. The spars are
hard grade 1/16” square strips. When the
cement has hardened, lift the wing halves
from the plan and cut and sand the lead-
ing edges and tips to their finished shape.
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Propeller

The propeller blank is shown in per-
spective on the plan. Select a hard balsa
block 8" x 1-5/8" x 1”; accurately cut the
blank to indicated shape. Drill the tiny
hole for the shaft and then start to carve
a right hand propeller. Finish the back
surface of the blades first; a bit of under-
camber should be sanded in each blade.
Cut away the front face until the blades
are of the desired thickness. Shape the
blade outline similar to that in the photos.
Sand with rough and then fine sandpaper
until the blades are perfectly smooth and
in balance. Carve the spinner in two
parts from soft balsa and then cement to
the hub sides.

Nose plug details are given. The front
disc is cut from 1/32” birch plywood while
the rear portion is laminated squares of
1/8" sheet. The plug fits neatly to the
nose block. Cement washers to the front
and rear of the plug to fix the line of
thrust.

Bend the prop shaft from .040 music
wire. Slip the nose plug, several washers
and the propeller on the shaft in the order
given. Bend the shaft front end to suil
the free-wheel gadget being used. A loog
in the end into which a winder hook car
be attached is recommended.

Covering

Prepare the frames for covering L
working over the entire structure witl
fine sandpaper. The author likes to sanc
the bulkheads to a scalloped shape st
only the stringers will touch the cover
ing; this aids in making a better jof
Regular colored tissue is used and this
dope or banana oil is used for adhesive
Use a separate piece of tissue for eacl
side of wing halves, rudder and stabilizer
tips, etc., require individual pieces. Whe
covering the fuselage it will be necessar
to use numerous small pieces to wor
around the curves without wrinkles: la
the pieces of tissue neatly. Cover th
halsa nose, etc., too. Spray the covere
parts lightly with water to tighten th
tissue but do not apply dope until the shi
has been assembled.

Assembly

Your model is now ready to
assembled ; let's complete the landing ges
first. Flow cement into the groove in t
fairing struts and then fit them over th
landing gear wires—do not attach tk
struts to the fuselage structure, howeve
A strip of silk cloth over the strut an
wire will keep it from becoming loos
Next cover the struts with tissue to matc
the fuselage. Cement washers to the sid
of the wheels before coloring the cente
and tires. Place the wheels within t
pants and slip both on the axle; atta
firmly with cement.

Windshields come next. Obtain ves
light celluloid, especially for the re:
cockpit. No frame other than that show
on the plan is needed; simply form tl
culluloid by rolling between the finger
then neatly attach with gement. Fro
windshield pattern is given. Structure
the real plane's windows is represented |
tissue strips doped to place.

Since the plans were drawn, it w:
found that for best flight performance tl
stabilizer front should be lowered 1/3

TR
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to give it a slight negative angle. Cement
both stabilizer and rudder to place ; offset
the rudder a bit for a right turn in the
glide. Check the tail surfaces for correct
alignment. Small tissue fillets neatly
doped to place will improve the model’s
appearance.

Scrape all tissue away from the wing
mounts before cementing the wings fast;
use plenty of cement. Make the incidence
of each wing exactly as shown, Wing
tips are elevated so the dihedral at each
tip will be 1-3/8",

Addition of the various minor defails
completes the construction. One or two
coats of thin dope should now be brushed
on the whole model; if a bit of colored
dope is added to the clear liguid, it will
make a better job. Of course the propeller,
wheel pants, etc, must be color doped ;
use several coats with light sanding be-
tween each for the best job. The stars,
U.s. Navy and other details are made
from colored tissue. Ailerons, flaps, ele-
vators and such details are represented
by thin strips of black tissue neatly doped

to the covering. Add a tail wheel cowl
details. antenna and similar items to suit
your ability and ambition and your
S03C-1 is completed,

Flying

Depending on the model’s weight, eight
strands of 1/8” rubber or six strands of
3/16” rubber will be required for power,
Lubricate the strands, hook them to -the
prop shaft and then drop the other end
threugh the fuselage. As shown, a bamboo
pin holds the motor in the rear, [f neces-
sary, remove a small portion of the coy-
ering to aid in getting the motor in place.
Incidentally, small slits should be cut in
the fuselage covering at the point of land-
ing gear attachment so the struts can
spring backward without, damaging the
covering.

In all probability your Curtiss will need
a small corrective weight in the nose or
tail to bring the model into balance ; our
own ship needed a tiny piece of lead in
the nose. Make first flights over a grassy
field to prevent damage while necessary

adjustments are being made. First ad-
justments should favor the glide, then
offset the thrust line to correct the power
flight. A sliver of wood at the top of the
nose plug, tilting the thrust line down,
will in all probability “iron out” a stall,
while right or left thrust, as needed, will
control the amount of circle. Gradually
increase the number of turns as flights
improve. Stretch the rubber motor two
to three times normal length for best
flights.

Our test plane proved to be a realistic
performer. However, like most models of
combat planes, it is sensitive to all adjust-
ments which therefore must be made with
care. The model pictured climbs in a
large left circle at a steep angle and fast
rate of speed—it really seems to inherit
some of the real plane’s “zip.” In the
glide it descends in easy right circles.
After many flights our Curtiss SO3C-1 re-
mains undamaged except for a few patches
in the covering. Many happy landings
with your little naval scout!
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THIS tubular method of making pro-
pellers is the result of many experiments;
found to be most accurate. Due to its
simplicity as well as uniqueness, it will
provide many interesting and instructive
moments.

Figure A is a familiar sight to every
modeler who has ever built his own
propellers; it shows the correct angles of
the blade at various stations. With a
given diameter-pitch ratio the wertical
line has a length of pitch while the hori-

2, 7

zontal line has the length of one blade.

In Fig. B we have a similar scheme,
but this time suitably arranged for a
cylindrical propeller. The circle (cylin-
der seen from above) has a given diame-
ter of 12 em in this case—but of course
any other may be chosen. (Inches equal
cnL.

554 The drawing is self-explanatory.

The distances irom the vertical “V” to
the stations S5a-la, “which can either be
measured with a compass or a flexible
scale, are shown in Fig. C, as the centerline
of pur new blade. The outlines of the
blade, as shown in the sketches, have been
found by experiment and are correct in
every respect, so that copying or drawing
to scale will save effort.

The method of finishing the outline near
the propeller axis is done somewhat by
the old “cut and try” method, but it is
very important to fix the centerline of the
inner end of the blade, which will be ce-
mented into the hub later. This auxiliary
centerline is important because it is the
only means of calculating the correct
angle of the slots of the hub, which give
the required pitch to the blades. The
angle in question is found as follows:

Divide the distance of the auxiliary cen-
terline to the main line, V, by the radius
of the cylinder and multiply the result by
373. For actual construction take a
cylinder of glass (12 cm in this case) and
cover it with three or four sheets of thin
plywood or perhaps balsa (0.6 mm), with
a thick laver of ecement between each

novel bui aceuraie
way to make propellers
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Pl R = Radius
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sheet and the grain running up and down
only (don’t cross-grain!). Wind the wet
tube tightly with rubber bands and allow
some 24 hours or more for drying. After
the cylinder is thoroughly dry draw some
vertical lines on the wooden cylinder, lines
which must he absolutely parallel to the
longitudinal axis of the glass cvlinder—
otherwise the pitch will be incorreet,
Now make a suitable copy of the draw-
ing in Fig. C on transparent paper with
outlines, hub end and auxiliary main line,
and transfer it to the wooden cylinder,
using the auxiliary main line as a guide
for coincidence with the vertical lines on
the cylinder. When transferring the
drawing to the cylinder keep in mind that
the curved part of the blade forms the
leading edge! You get left or right-

handed propellers by merely reversing the
drawing.

%
N

After drawings have been transferred,
slide the wooden cylinder off the glass,
cut out the blades and round off the lead-

ing edge, and taper the blade to the trail-
ing edge. The blades can now be ce-

mented to the hub, which consists of a
gquadrangle block of hardwood or hard
balsa. The hold for the propgller shaft
must be drilled in, as well as slots for
the hlades; a job that must he done with
great care and accuracy. Check several
times, while the cement is setting, by let-
ting the prop spin.

The blades having been cemented firml;
into the slots, vou now sand down th
excess wood of the hub so that it give
a fillet effect, Now dope the whole thin
several times, with intermediate sandings
and your queer-looking but very efficien
propeller is ready for testing,

———




THIS IS the famous Curtiss “Hawk”
P-40D, which, with its counterpart, the
British “Kittyhawk,” are versions of the
well known P-40 of the Army Air Forces
and the “Tomahawk” of the Royal Air
Force. They are speedier, with improved
all-around performance, greatly increased
firing power and more protective armor,

The maximum speed of the Allison pow-
ered version compares with the “Spitfire’s”
367 mph. A similar but later model, the
P-40F, with an American made Rolls
Royce “Merlin” engine is even faster,

Every flying scale builder will want for
his fleet a replica of this famous fighter
which_has the same fine characteristics as
the real ship. Its appearance is unequalled,
the construction easy and in performance
compares favorably with any similar ship—
a picture on display or in flight. Standard
construction methods are used throughout,
nevertheless, it is advisable to study the
plans and instructions thoroughly before
building.

5 EARL STAHL

(Above) The model in action gives

an actual flight picture

(Below) The frame—simple light and
strong—ready for the covering

PILOT THIS MODEL HAWK P-40D

CONSTRUCTION—Use of keels, cut
from sheet balsa, simplifies assembly of the
fuselage and aids in making the structure
more accurate, Trace the top, bottom and
two side keels on 1/16” sheet balsa and
then with a sharp razor blade cut them out,
The section between D and E has no sup-
pott at the top- (cockpit opening) but a
curved piece conforming to the wing upper
surface is placed at the bottom as indicated,
Bulkheads also are cut from 1/16” sheet
and two of each are required. Notice that
not all bulkheads have natches for string-
ers; cut out the notches shown and mark
the positions of others which are cut later
as needed,

Pin the keel pieces over the fuselage plan
to begin actual assembly. Cement half of
the bulkheads to their respective positions,
aligning them so they are exactly perpen-
dicular to the keels. Attach a side keel and,
when the cement has hardened, remove this
frame from the plan and add the remaining
bulkheads and keel. Stringers are medium
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grade 1/16” sq. strips. Using a razor blade
that has been broken to a sharp point, cut
the necessary notches for stringers as the
work progresses. Once a stringer has been
attached to one side, always place one in
the corresponding position of the other side
to avoid pulling the body out of line. Pieces
of hard 1/16" sheet cemented between the
stringers provide the anchorage for the
bamboo pin that holds thesrubber motor in
the rear.

As indicated on the plan, the front por-
tion of the fuselage is filled-in with pieces
of very soft 1/16" sheet. Individual pieces
of balsa are cut so as to fit snugly within
the space between the bulkheads and string-
ers. The extreme front of the nose is
shaped from four pieces of 1/4” laminated
sheet balsa. Broken lines indicate how the
nose is hollowed to receive the nose plug
and for lightness, Cement the nose block

to the front bulkhead and, when dry, cut and -

sand the entire fuselage front to a smooth,
accurate shape. Where the wing fits in,
curved 1/16” thick pieces are cut to ff
exactly to the airfoil shape.

It is necessary for the wing to be of
strong construction since the landing gear
is attached to it. It will be necessary to
make a drawing of the left wing so both
halves can be assembled directly over full-
size plans. Ribs 1, 2, and 3 are cut from
1/16” sheet while the others are 1/32"
sheet. Sand them carefully to exact shape
and size and cut the notches for spars.
Spars and leading edge are cut from sheet
stock as indicated and the trailing edge is a
tapered 1/8" x 3/8” strip. Tips cut from
1/8" sheet are assembled over the plans.
Use pins to hold the various pieces in place
until the cement has set. Join the wing
halves with 2" dihedral at each tip; then
add the single center rib and the several
short 1/16” sq. spars. Next attach the
1/4” deep landing gear spar and reinforce
the joint necessitated by the dihedral angle.
Finish the wing by cutting and sanding
edges and tips to conform to airfoil shape.

The landing gear struts are fashioned
from .040 music wire. The wire is bent in
such a manner as to join the spars and rib
3 as detailed on the drawings, Be sure to
make a right and left strut. With thread
bind the struts to the spars and then use a
needle and sew right through rib 3 and
about the wire. Apply several coats of
cement to the thread wrappings and adja-
cent areas. Incidentally, the rubber tubing
covers are not slipped on the struts until
the. wing has been coveted.

Using a sharp razor blade and sandpaper,
wheels can easily be made from laminated
discs of hard balsa. Washers or other
bearings cemented to the sides “will make
them revolve freely and accurately.

Tail surfaces come next and both stabil-
izer and rudder are of similar construction,
Make complete frames using 1/16” sheet
outlines, 1/16" x 1/8” strips for spars, and
1/16" sq. pieces for ribs. When dry, remove
these frames from the jigs and attach 1/16”
sq. strips of soft balsa to each side of each
rib, " Ribs are later cut and sanded stream-
line and the leading and trailing edges are
tapered to conform to the rib shape.

For best flight performance your “Hawk”
must have an efficient propeller. Select a
hard block and cut out the blank as shown.

Drill a hole for the shaft, then start to cut
away the back surface of the blades; a bit
of undercamber is desirable. Now cut away
the front of the blank until the blades are
of the desiréd thickness. Round the tips
and reduce the depth of the hub. Use rough
and then fine sandpaper to finish the job
and bring the blades into balance. Apply
several coats of clear dope with light sand-
ing between each to smooth and toughen
the wood. Shape the spinner from a light
grade balsa block, then notch it so it will
fit neatly over the prop hub. Before the
spinner is permanently attached, the free-
wheel gadget should be considered and if
none is being used, the propeller shaft must
be securely anchored,

The removable nose plug is made of
laminated squares of hard 1/8” sheet with
a plywood disc at the front. Drill the hole
so the thrust line will tilt slightly to the
right for proper circle under power. Wash-
ers cemented to the front and back of the
plug will fix the line of thrust,

COVERING AND ASSEMBLY—Do
not be fooled by the pictures of the uncov-
ered structure, the model is not assembled
before covering, We always lightly fix the
various units together for photographs, then
take them apart again. First step in pre-
paring for a neat job is to thoroughly sand
the frames to remove all flaws and rough-
ness. Since only those members of the
fuselage that run from nose to tail should
touch the covering, it is best to sand the
bulkheads to a slightly scalloped shape;
this can be done with a pencil or other
round object covered with fine sandpaper.
Colored tissue is used for all covering
and decorations. Dull brown or olive with
light blue undersurfaces is the usual color
of Army fighters. Cover the wing first,
using light dope or banana oil to stick the
tissue to the frames. Wings are covered
from the second rib to the tips. Attach only
the extremities of the areas being covered.
Incidentally, tips and similar curved parts
require separate pieces to help avoid wrin-
kles. Tail surfaces are covered in the same
manner as the wing. Since the fuselage is
of a rounded cross-section, it is best to use
many small pieces of tissue to prevent un-
sightly wrinkles from spoiling the job. The
cowling and similar wood parts are tissue
covered too. Lightly spray all covered parts
with water, then pin the wing and tail sur-
faces to a flat surface to keep them from
warping. Clear dope is not applied to the
covering until the model is assembled.
The author followed this procedure to
mssemble his P-40D: First the wing is
secured to the fuselage; if the frames have
been made with accuracy, this is easy for
they will fit together exactly. Secure the
wing's position with plenty of cement. The
structure shown under the wing in broken
lines is next made. Formers are cut from
1/16" sheet to the shape shown and string-
ers are 1/16” sq. medium stock. Wing root
pieces W-R, also cut from 1/16" thick
balsa, are fitted from the wing's trailing
edge to the fuselage. Since each model will
vary a bit, it may be necessary to change the
length of these pieces—this is also true of
the 1/32” sheet wing fillets. Finish the
wing-to-fuselage and under-the-wing details
by covering with colored tissue to match the
other covéred parts. To set the stabilizer
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in position, the rear of the fuselage must be
cut and then recemented; be sure to note
the slight negative angle of the stabilizer.
When cementing the stabilizer fast, off-set
it about 1/16” for a right turn. Tissue fil-
lets between the tail surfaces will enhance
the appearance. Moisten any wrinkles and
permit to dry before applying a coat of
clear dope to the entire model.

The numerous minor details are finished
next. Rubber tubing of the correct diame-
ter is slipped over the wire landing gear
struts and then painted black. Paint the
wheels before placing them on the axles;
washers soldered to the ends hold them in
place. Covers which hide the undercar-
riage, when retracted, are made from balsa
scraps—check photos of the model and real
plane for more details. The cockpit en-
closure is made from thin celluloid. It is
best to make paper patterns before cutting
the celluloid and be sure to avoid cement
smears when gluing to place., Frame details
of the cockpit are represented by thin strips
of colored tissue doped to place. The stars,
U.S. ARMY and similar details are made
from colored tissue and the effort required
in making them will be amply repaid by the
snappy appearance they add to the model.
Control surface outlines are represented by
thin strips of black tissue doped to the sur-
faces. Addition of the tail wheel, exhaust
ports, radiator detail, wheel wells and nu-
merous other items will aid greatly in mak-
ing your model more attractive without
harming the flying ability, Naturally the
propeller, nose block and any other un-
colored parts should be painted to match
the models covering,

FLYING—Eight to ten strands of 1/8”
brown rubber will be needed to power our
model “Hawk.” Lubricate the rubber
strands and then wipe off the excess to
prevent splashing the fuselage sides. Hook
one end of the loop of strands to the pro-
peller shaft and drop the other ends through
the body. It may be necessary to remove
a.small portion of the covering in the rear
to aid in fitting the bamboo pin into posi-
tion to hold the strands.

If possible, test hop your little pursuit
over a grassy field on a calm day to keep
from damaging it before necessary adjust-
ments can be made. It is important that
the glide is reasonably good before any
power flights are attempted so try a few
shoulder-height glides, adding weight to the
nose or tail to obtain the desired smooth,
flat descent. A few turns on the rubber
motor can be tried once the glide seems
okay. Minor adjustments can be made by
slightly warping a wing tip or the tail sur-
faces but correction for serious misadjust-
ments should be made at the nose plug. By
off-setting the thrust line to the right or
left, size of circles under power can be con-
trolled and slight down-thrust will iron-out
a stall. Gradually increase the number of
turns making any further adjustments. For
maximum flight performance, stretch the
rubber and store up power by using a
mechanical winder,

Exercise your best judgment in the build-
ing and flying of your “Hawk” P-40D and
you will be rewarded with an attractive,
fine performing model. Many hours of en-
joyment are in store once the plane is com-
pleted.
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» EARL STAHL

ON E of the big surprises of this war has
been the tremendous success of the “Grass-
hopper Fleet”, thousands of familiar light
planes formerly flown by operators from
every airport in the nation. The “Grass-
hoppers” first proved their worth during
war games held in several states prior to
Pear! Harbor.

Operating under simulated war condi-
tions, the “grasshopper fleet” proved that
lightplanes are indispensable in modern
warfare. Flown by civilian pilots, these
planes proved their adaptability for all
kinds of observation wotk, personnel

carrying, directing traffic and troop move-'

ments, even picking-up and delivering
messages, maps, and materials in flight.

To further prove their value the “grass-
hoppers” repeatedly flew from seemingly
impossible areas. In Louisiana army en-
gineers prepared landing spots measuring
a mere 400 ft. long and 100 ft. wide—and
without considering wind direction. Obvi-
ously larger, faster planes could not use
such bases, but these lightplanes in hands
of skilled pilots made numerous takeoffs
and landings. -It was all in a day’s work
for pilots to land on highways, sometimes
in open spaces between moving convoys,
to complete a mission or possibly borrow
a few gallons of gas. During maneuvers
in Texas one pilot made several landings
on the up-sigpe of a high mountain, then
taxied around the gravel ledge rim,-and
took off on the down-slope.

“Grasshoppers” used in the war games
were identical with ships available to
civilians, all being converted tandem
trainers’ powered by Continental 65 hp.
engines. The only important additions
were radio transmitters and receivers.

But now there are no more “war games,”
only total, all-out offensive on every front
aimed to smash the Axis. And the Grass-
hoppers are doing their share of the smash-
ing.

For our model we. have selected the
Tayloreraft trainer, known in the Army
as the 0-57. This plane is similar in ap-
pearance, construction and performance
to «wother tandem traimers on the market.
Available with Continental, Lycoming or
Franklin engines of 65 hp. the commer-
cial version performs as follows : Top
speed, 102 m.p.h.; landing speed, 35 m.p.h.;
climb 600 ft. per min.; cruising range, 300
miles on 14 gallons of fuel.

The model has the same fine character-
istics as the real ship: construction is easy
and flight performance is matched only by
attractiveness.

HEDGEHOP
WITH THE
“GRASSHOPPER”’

A small scale replica of the Army's latest airplane. Parasol wing and long fuselage

excellent contest model,

The stracture is simple;- light and strong
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CONSTRUCTION. — Before starting
the fuselage plans should be joined; inci-
dentally, if you do not want to mar your
magazine, make tracings of the plans on
semi-transparent paper.

First make the fuselage uniderframe, o1
3/32” sq. balsa longerons and cross-pieces,
indicated by light shading. Make two side
frames, one atop the other for identity ; the
cement will probably cause them to stick
together but they can be separated by a
razor blade. When dry, invert the side
frames over a complete top view plan and
join with 3/32" sq. cross-pieces at the cabin.
Next pull the backs together and add re-
maining cross-pieces in the rear. Crack
longerons just in front of the cabin to pull
sides together, as shown. Check centinually
for correct alignment. .

The wvarious fuselage formers are
shown; cut from each medium grade 1/16"
sheet. Cut the notches shown and cement
to place. Stringers are medium hard 1/16”
sq. strips; fit in the notches and cement
fast. From the cahin back stringers are
cemented directly to the sides of the under
frame. Center section ribs, cut from 1/16”
sheet, are shown: two are needed with a
third center cut as shown by the broken
lines. Cement them to top longerons,
against the inner edge leaving a 1/32
ledge on which to later rest the wing
panels. Finish araund the cabin by adding
the wedge-shaped pieces. The curved
back windows are cut from 1/16” sheet.

Cover the nose with soft 1/32” sheet,
but before installing remove the cross-
piece centers under the upper formers on
the nose so they will not interfere with
the rubber motor. Use the widest sheet
available; cement it to the entire adjacent
frame using pins and rubber bands to hold
it in place until drv. Extreme front of
the nose,is a solid block or laminations,
as shown. Roughly cut to shape, cut out
hole for the nose plug, then cement to the
fuselage front. When dry, cut the block
to a smooth shape, then sand entire nose
to shape.

Bend the two landing gear struts to
shape and size shown from .040 music
‘wire, attach to fuselage by neatly binding
with thread and then applying several
coats of cement. Join bottoms of the
struts by soldering or with thread and
cement. The 1/16” sheet fill-in can be cut
and fitted but should not be attached until
the fuselage is covered; the center. struts
likewise.

Make full size plans of the right and
left wing halves so parts can be assembled
directly over them. Using the patterns
given, cut 18 of the regular and 2 of the
tip -ribs from soft 1/16” or 1/20" sheet.
Pin all like ribs together and sand to
uniformity, then cut the notches with
accuracy. Pieces for the tips are cut from
1/8" sheet and assembled over the plan.
Taper the 1/8” x 3/8" trailing edges be-
fore pinning to place over the plan. Pins
keep the ribs in position. Spars are hard
bdlsa; the uppers being 1/16” sq. while
the lower are 3/32" sq. Leading edge is
1/8" x 1/4" Tilt the inner ribs a bit for

correct dihedral. Cement®all joints firmly,
remove from plans and finish the leading
edges and tips by trimming with a razor
and sandpapering.

Tail surfaces come next; both stabilizer
and rudder are of similar construction.
Make complete frames using 1/16” sheet
outlines, 1/16" x 1/8” strips for spars and
1/16" sq. pieces for ribs. When dry, re-
move frames from the jigs and add 1/16”
sq. strips to every side of each rib. The
ribs are later cut and sanded to streamline
shape indicated. Taper leading-and trail-
ing edges to match the ribs.

To obtain fine flights from any flying
scale model the propeller must be efficient.
Select a hard block of proper dimensions
and tut the blank to shape shown. Drill
the tiny hole for the prop shaft, then carve
a right-hand propeller, by cutting away
the back face of the blades until there is
about 1/16” undercamber in each. Make
each surface smooth and uniform with
sandpaper. Blade thickness is then easily
determined as the front is shaved away.
Thin the blades as much as possible, still
retaining desired strength. Round the tips
like the prop shown in the photos. Care-
fully sand and balance the prop as the
final operation. Several coats of light
dope, if lightly sanded between each, will
produce a smooth surface. A free-wheel
gadget to improve glide should be at-
tached to the front and a bearing to the
back.

The nose plug is made from laminated
squares of 1/8” sheet with a 1/32" plywood
front. Test flights of the original model
showed that several degrees of both right
and down thrust are desirable, so drill
the hole ‘in this manner. Cement washers
to the front and back to fix the thrust line.

COVERING AND ASSEMBLY—Be-
fore the frames are covered, they must be
lightly but thoroughly sanded to remove
all flaws and roughness. Colored tissue
is used, banana oil or light dope is the
adhesive. Cement cellophane to side win-
dows before covering the fuselage. While
performing the latter use numerous small
pieces, carefully lapped, to avoid wrinkles;
also cover the sheet balsa nose with tissue.
Each side of each wing half, stabilizer and
rudder requires a separate piece of tissue.
Tips, etc, require individual pieces, too.
Lightly spray all covered parts with water
to tighten the coveritig—do not, however,
apply any clear dépe until later.

Prepare to assemble parts by complet-
ing the fuselage. Cut a windshield pat-
tern from writing paper by the trial and
error method ; note the windshield extends
over the center section to the first eross-
member. Once the pattern fits perfectly
cut from celluloid and attach with cement.
The landing gear fill-in was made pre-
viously and is cemented to the wires.
Cover the whole landing gear with tissue.
The center landing struts are rounded
bamboo splints with streamline balsa
covers at the top, representing shock
absorber covers. Cement the bamboo to
the bottom of the struts but not the top

so they can spring apart. Wheels can be
made from laminated discs of balsa or
may be purchased. Cement bcarings\ to
the sides of the wheels so they will revolve
smoothly, then place on the axles and hold
in place with a drop of solder.

Care must be exercised when assem-
bling the surfaces to the fuselage to keep
everything in perfect alignment. First
cement stabilizer to place; it is parallel
to the work bench. A tissue fillet is
placed from fuselage to stabilizer before
the rudder is set in position. Off-set the
rudder about 1/16" for a right circle glide.
Wing tips must be dihedraled about 1-1/2”
for proper stability. Be sure to attach the
wings firmly. Wing struts are shown:
assemble and color before cementing to
position. The entire model is now given
one or two coats of clear dope.

There are numerous minor details added
to improve appearance. For the more
ambitious builder the four-cylinder engine
offers plenty of possibilities for detail.
Insignia, letters, control surface outlines,
etc., etc., are all made with colored tissue.
Tail wheel and similar parts are made
from balsa scrdps. Additional details can
be found on photos of the big “grasshop-
pers” for those interested in reproducing
every item. Naturally any uncolored wood
parts should be doped to match the color
scheme.

Bend the propeller shaft from .040 music
wire. Slip the nose plug, several washers
and prop on the shaft in that order, then
bend the shaft end as required for the
free-wheeler.

FLYING—I')cpcnding on the finished
weight of the model, ten or twelve strands
of 1/8" brown rubber is required for
power. Lubricate the strands, hook them
on the prop shaft and then drop the other
end through the fuselage. As shown, a
bamboo pin holds the motor in the rear.
If necessary, remove a small section of
covering to aid in getting the motor in
position.

The Taylorcraft “grasshopper” should
balance at a point about 1/2 back along the
wing chord. Add weight to the nose if nec-
essary to obtain this balance, since only
minor adjustments are made by warping
tail surfaces. Glide the model over deep
grass making any further adjustments for
a good glide.

Power flight adjustments are made by
off-setting the thrust line. Start with just
a few turns—then use more power as
justified. Placing a sliver of wood be-
tween the tip of the nose plug and the
nose tilts the thrust line down, helping to
iron out stalls under power. Right or left
thrust helps to control the circles.

Once the “bugs” that usually show up
in first tests are eliminated, use a me-
chanical winder to get maximum turns
and power from the rubber motor. Take
care where you launch your “grasshop-
per,” for the top of a tree or the side of
a building is hardly a suitable landing
field ; you have quite an investment of time
and effort in your Taylorcraft—protect it
with good judgment!
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RUSSIAN FIGHTER

Complete data and plans to con-

Struet a flying model of the famous
high

Top Here sh

and below

speed Soviet fighter MIG-3

» EARL STAHL

NEARLY five years of war has proved

the Soviets have aircraft of modern design

and outstanding performance, Probably the
fastest and most formidable fighter of the

Red Airforce is the 1-18 or MIG-3 single

seater. In appearanee it bears a marked re-

semblance to the early Curtiss XP-37 from
which the now famous Curtiss P-40 was
developed.

Specific information about all Russian
warplanes is a closely guarded military
secret, however a few details about this
fighter are known, The sleek-lined 1-18 is
powered by a 12 cylinder, liquid cooled
Mikouline engine of 1,250 hp. which is said
to give a top speed of more than 360 mph,
at 13,000 ft, Wing span is 36 ft. 6 in.;
length 32 ft, and gross weight, 6,200 pounds,
Armament consists of four machine guns
and two cannon. Construction is unusual
in that the forward part of wing and
fuselage are metal while remainder of the
structure is plywood.

So much for details of the real fighter,
The sleek, gracefy] lines of the 1-18 make
it an attractive subject for a flying scale
model. Because of its excellent proportions
it is ideally suited for flving and the author
must add that his 1-18 is without exception
one of the best low-wing scale models he
has built.

The model is simply constructed in the
conventional manner. While the test ship
was designed for and incorporated balsa
wood in the structure, it is readily adapt-
able to construction using slightly heavier
white pine and basswood now being sold
at some model shops. All wood should be
selected carefully to assure the lightest,
strongest structure possible, In the process
of assembly al| frames should be made with
accuracy and each joint cemented firmly,

CONSTRUCTION : The manner of
fuselage construction calls for yse of four
keels cut to shape from 1 /16" sheet. To
obtain their patterns, trace the top, bottom
and side outlines of the body. Bulkheads,
likewise 1/16” sheet, are cut in accordance
with patterns given, Cut only the notches
shown leaving the others to be cut as a
later operation: their positions should be
marked, however, for reference,

Pin the top and bottom keels to pasition
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Above The com-
pleted framework,
light and sturdy

Right Ailerons, ele-
vators and cabin
are lined in black

over the side view and then cement half
the bulkheads to place. Attach a side keel
and then, when dry, remove structure from
the plan and add remaining bulkheads and
keel. Stringers are 1/16” sq. stock. Attach
the ones nearest the side keels first, cuttir}g
notches as required. Always attach string-
ers to corresponding positions of each side
at' the same time to prevent pulling the
body out of line.

Between bulkheads C and E, where the
wing fits in, curved pieces are cut from
1/16” sheet and fitted so as to make the
fuselage’ slides fit to the wing ctrvature.
Other items to be assembled to the fuselage
are the curved picces of 1/16” sheet which
form the back of the cockpit enclosure and
the small blocks of hard sheet stock in the
rear which anchor the rubber motor.

-The nose block, just forward of bulkhead
A, is made from two pieces of 1/4" sheet
balsa cemented cross-grain. Cut out the
center for the nose plug, then roughly cut
to shape before cementing to the nose for
final nmishing, by usitig rough and then
fine sandpaper.

For those builders using white pine or
bass it is suggested the same procedure of
construction be followed but bulkheads of
1/32" or 1/20” thickness should be suf-
ficiently strong. Stringers of 1/32” x
1/16" size placed with the narrowest side
next to the covering will be of about the
same strength, and weight; if this size
stringer is not available, 1/16” sq. stock
sanded smaller will be all right.

Few details are required to outline the
method of constructing the tail surfaces.
Study the plans and it will be noted that
both stabilizer and rudder are made in a
like manner from 1/16” thick stock of the
indicated width. Make flat frames of both
(the stabilizer is made -in one piece) then
when the cement has sct, remove from the
jigs and cement soft 1/16” sq. strips to
each side of each rib. These are later cut
to the streamline shape indicated and edges
are tapered to conform to the rib shape.

If it is necessary to use wood other than
balsa for the stabilizer and rudder, it must
be remembered that they must be of light
but strong construction. To accomplish
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this reduce the size of the various parts and
eliminate streamline cap strips over the
ribs. Cement everything well so there will
be little tendency to warp.

The wing is ecasiest assembled in one
piece; the builder will have to make a left
side plan as there was insufficient room for
it on the drawings. Ribs are cut from 1/32”
sheet except as noted and two of each is
needed except No. 1. Sand them carefully
to exact size and cut the notches for spars.
Spars and leading edge are cut from sheet
stock as indicated and the trailing -edge
is a tapered strip of 1/8” x 3/8” stock. Tip
pieces are cut from 1/8" thick material and
are assembled over the plan. With pins
hold the various parts in place over the
plan until the cement has set. When dry,
crack the spar and edges and elevate.the
tips to indicated dihedral: recement the
joints firmly. Finally trim and sand the
leading and trailing edges to conform with
the airfoil shape.

To keep weight at a minimum. the builder
using heavier wood will have to use ma-
terial of smaller crossection, particularly
the leading and trailing edges. Ribs should
be cut from the thinnest stock and lighten-
ing holes at points of little stress will re-
duce the overall weight.

A landing gearsof the type used on the
model 1-18 is very rugged yet accurate in
appearance; it is easily made from .040
music wire. The top of each strut is bent
in such a manner as to join the spars and
rib No. 4. Be sure to make a right and
left strut. With thread bind the struts
to the spars and then use a needle and
thread and sew right through the rib and
ahout the wire. Strengthen the whole area
by applying several coats of cement. The
rubber tubing (or any other kind of tubing)
and balsa landing gear covers are not added
until later,

Lightweight wheels can be purchased or
they may easily be made from scraps of
1/8” sheet balsa that have been laminated
together. Washers or bearing should be
attached to each wheel so they will turd
freely and accurately.

Select a very hard balsa or soft white
pine block of the correct size for the pro-
peller. Drill the tiny hole for the prop
shaft and then cut out the blank as shown.
A right-hand prop is to be carved. Cut
away the back face of the blank first until
the backs are as desired, then cut away the
front until the blades are of the proper
thickness.. Reduce the depth of the hub
and shape the blades in a manner similar
to the prop on the original model. With
rough and then fine paper sand the propel-
ler to a smooth finish. Shape the spinner
from a light grade balsa block, then notch
it to fit over the prop hub. Before the spin-
ner is attached permanently, the type of
free-wheel gadget to be used. if anv, should
be considered and provisions made for it.
Apply several coats of clear dope with
light sanding between each to smooth and
harden the surface.

The removable nose plug is shown in
perspective. A disc of 1/32” plywood forms
the front portion while the back is lam-
inations of 14” sheet balsa. Fix the line
of thrust by cementing washers to the
front and back of the plug.

For the propeller shaft use .040 music
wire. A loop to which a mechanical wind-
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er can be hoeked should be bent on the
front of the shaft. Place several.washers
between the propeller and nose plug to
reduce friction,

Work over the entire structure with
fine sandpaper to prepare for a neat cover-
ing job, Regular colored tissue or Silk-
span is used and banana oil or thin dope
is the adhesive, Use individual sections
of tissue for each flat section of each
side of the wing, tips, tail surfaces, etc.
In covering the fuselage it will be neces-
sary to use numerous small pieces to work
around the curves without wrinkles; the
tissue must be lapped carefully to assure
a neat job. Lightly spray the covered
parts with water to tighten the tissue. The
flying surfaces must be supported level
while drying so they will not warp.

Assemble the covered parts in this man-
ner: Fit the wing into the recess in the
fuselage and cement it fast—if the struc-
tures have been made with accuracy, the
incidence will be correct. Wing fillet pat-
terns are given and two are cut from

1/32" sheet. They are to fit accurately
from fuselage to wing and may need a
bit of alteration to fit exactly ‘on your
model. If the builder desires, the trailing
edge of each fillet may be strengthened by
laminating another small piece of 1/32”

sheet to the undérside. Finish the open-
ing from wing to fuselage on the bottom
with 1/16” sq. strips and then cover this
area and the fillets with colored tissue. It
will be necessary to temporarily cut the top
keel and last bulkhead to admit the stabil-
izer which is cemented fast at the angle
shown. Cement the rudder to place with a
bit of offset to counteract torque. Tissue
fillets are placed between the tail surfaces
and fuselage. Any wrinkles in the cover-
ing should be moistened with water and
permitted to.dry before the entire model
is given a coat or two of clear dope.

Now to add the more minor details. The
cockpit enclosure is made from thin cellu-
loid, Make paper patterns of each sec-
tion of windshield before cutting the parts
from celluloid. When cementing to place
be careful to avoid cement smears. The
structural detail is represented by doping
thin strips of black tissue to the trans-
parent enclosure. Rubber (or similar)
tubing of the correct diameter is slipped
over the vertical portion of the landing
gear wires. Wheels are colored and then
held to the axles by small washers soldered
to the ends. The outer landing gear cov-
ers are cut from 1/32” sheet and then
covered with tissue to match the rest of the
plane. The red Russian star and other dec-

orations can be cut from colored tissue
and doped to the covering. Control surface
outlines are simply thin strips of black
tissue doped to place. Items such as the
tail wheel, exhaust, ports, etc., are made
from scraps.

FLYING: Our original test model is
powered with six strands (three loops)
of 3/16” flat, brown rubber. It is best to
lubricate the motor before placing it with-
in the fuselage. Hook the strands to the
prop shaft and then drop the other ends
through the fuselage. It may be necessary
to remove a small portion of the cover-
ing in the rear in order to get the strands
into position to be held by the removable
bamboo pin.

Make first flights over soft grass but if
none is available, make first tests R.0.G.
with but a few turns. In all probability
the model will be out of balance so a small
corrective weight may be needed. As cor-
rect balance and stability are attained in-
crease the number of turns, Off-setting the
thrust line will aid in controlling the
amount of circle in either direction, and
by tilting the thrust line down a tendency
to stall can be eliminated. For maximum
performance stretch the rubber motor and
wind with a mechanical winder.




PLANE TIPS IV

DUE to a shortage of balsa wood
thought is bheing directed toward sub-
stitute materials which may prove very
successful. Laminated paper models seem
to offer great possibilities. Great strength,
light weight and streamlining to an un-
limited degree are its major qualities. The
forms, which can be carved from soft
pine or any scrap materials, can bé used
repeatedly, or finished up as display
models. Thus, when your paper model
flies out of sight you wjll have a solid
display model to remember it by. Help-
ful tools include pocket-knife, draw-knife,
plane, chisel, brush, pins, sandpaper and
drill.

A

.Make the fuselage block of three
pieces held together with a screw at
the nose and at the tail. Slot rear
and slide in rudder. Do not secure,
but leave in a slip. fit. Shape the
fuselage, close the surface with
shellac or dope, sanding between
coats. Finish with wax.

B
Christmas tissue paper, rice paper
or old newspaper, cut in 1” strips and
dampened slightly, should be care-
fully wrapped around the fuselage.

B-1. Cover completely. Don't leave
any wood exposed. Where there is
more curvature use narrower strips.
Wipe off excess moisture and let dry.

B-2Z. opread on a coat of glue or
dope and apply a second layer of
strips.

B-3. An excess of glue soaks
through the first layer of paper. Use
it sparingly.

B-4. Note additional strips of re-
inforcing which can be applied at
weak points.

c

Place moael in a warm, dry place
and allow to dry thoroughly. Don't
dry in an oven or in the sun. Heat
applied in this manner may affect the
wood form, and possibly split the
paper shell.

Select point of greatest crossection
and cut through shell. Remove the
nose portion. Take out exposed nose
screw. Cut small hole at rear of
fuselage shell and remove screw.
Repair this later. Remove center
block first; this allows the other two
blocks to slip out easily.

C-1-2. An incision from C-1 to C-2
allows the rudder section to be re-
moved. This cut can be mended with
short strips.

C-3. A slight shoulder, possibly
3/4” wide, is made by wrapping a
strip around the inside of the shell.
The nose can be glued on perma-
nently or fastened with pins to allow
future removal.

Complete the laminated paper fuse-
lage with two coats of colored dope.

D

Carve a solid wing from white
pine. Fill the wood pores with dope
or shellac and sand smooth. The
wing is built in halves, with a big
screw eye inserted in the end to give
something to pull by in removing
from the finished paper shell. The
shell is applied in narrow strips,
several layers thick. Orne main spar
is built, strengthened with dihedral
bracers and, after liberal glue appli-
cation, is inserted in the wing shell.
One short, rear center section spar
is inserted after the main spar dries.

Use short reinforcing pieces of
paper around the wing tips. These
should be strong to withstand the
impact of bad landings. Cut little
V's around the edges of the strength-
ener strips to facilitate their easy
ipplication to the tips.

E

Ribs in short pieces can be inserted
at the wing root for added strength,
These should be set in at least 1/8”
for greatest gluing area. If you like,
use a dihedral bracer on only one
side of the main spar, as shown, Try
usifig stub spars, too. Let these ex-
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tend only about one-half the distance

to the tips. Even the-main spar can

be made of cardboard in channels or

Z shapes instead of wood,

Elliptical shaped wings with
curved front view and changing rih
shapes (from root to tip) are just as
€asy to cover as tapered wings with
straight leading and trailing edges.

E

If your design permits, use an ad-
justment slot, at least until the proper
wing position is found. Then glue
solidly and apply wing fillets. The
offset wing spar design shown elim-
inates dihédral bracer but necessi-
tates placing one spar slightly ahead
of the other. For a midwing, insert
a strong bulkhead with a hole just
big enough to amply clear the rubber
motor. Cut the wing spars short, and

glue and pin securely to the bulkhead,
G

Beef-up, rudder and stabilizer tips
with short V-cut reinforcing strips
applied around the edges.

Insert the wings in the fuselage
slots and bind and glue securely,
Temporary or permanent setting is
maintained by the rubber strands
over the fuselage,

H

Empennage assembly is described
in the next paragraph and is shown
completed at the left. Small rudders
under the fuselage give the whaole
rudder assembly added strength,

Mount the stabilizer of wing as
shown. Use two stub spars on one
side, and one on the other, Slide the
two half wings together securing
with glue, pins and glue, or thread
wrapping and glye.

J

J-1. Carve the wheel pant, finish
the surface, wax, and cover with
strips of paper as shown. Several
layers will be necessary.

J-2. Finish wheel pant with colored
dope, and remove the wood form with
the assistance of a large screw eye,

J-3. The effective shock ahsorber
shown is made by attaching small
blocks or pieces of cork at the front
and rear of the pant. Solder up the
wire frame, pivot it at the back and
secure the front with rubber bands.

K

A wire landing strut is easily
formed as shown, and wrapped with
layers of paper until proper strength
is obtained. Generous bands at top
and bottom give better support,

Several layers of paper wrapping
may be necessary.

L

Carve a spinner, or turn one on a
lathe. Finish, wax and cover with
narrow paper strips. Cut out slots
to fit propeller blades snugly, Extend
spinner far enough behind the pro-
peller’s rear face to set in a circular
plate as shown,

M

If the landing gear struts are at-
tached to the fuselage, glue the bent
ends inside of the shell and reinforce
with a covering of papeér strips.

Hlustration shows completed land-.
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ing gear leg ready to be attached
as shown at [left.

Apply an extra strengthening strip
along the trailing edge of the wing
to reinforce the joint made by the
upper and lower surface,
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THIS TORSION SPRING FOR RUBBER TENSION-
ERS IS FAR SUPERIOR TO THE COMPRESSION
COIL TYPE MORE OFTEN USED. MAKE THIS

WHEN COMPUTING AREAS,ETC. FOR

FROM LIGHT PIANO WIRE (NO.IO OR LESS)

NATIONAL CONTESTS USE THE DECI-

FORMING THIS SPRING IS SIMPLE IF ROUND~
NOSED PLIERS ARE USED.

MAL EQUIVALENT CHART ON THIS PAGE.

TABLE OF PIANO WIRE SIZES & NOS.

AREA OF CIRCLE=.785@2L_
= (wDf) 14 =1TR®
T=3.1415926536+=3.14
USE 314 FOR ORDINARY
COMPUTAT IONS,

THE ELLIPSE IS

THE MOST |MPOR~-

SEE COLUMN THREE FOR MORE DETAILS OF

TANT GEOMETRIC Fi~

TJHE ELLIPSE CONSTRUCTIONS SHOWN BELOW. F

~HOW TO LAYOUT A WING WITH AN
ELLIPTICAL PLAN FORM—

jfgﬁ) H - | 2/0

THIS WING WAS DESIGNED TO HAVE THE SPAR
AND THE CENTERS OF PRESSURE ON A STRAIGHT

LINE. SWING ONE ARC WITH RADIUS= 1 /3 OF
CHORD. SWING SECOND ARC W ITH RADIUS =
2/3 OF CHORD. DIVIDE RADII INTO 4, B, OR 16

PARTS, AND SEMI-SPAN INTO CORRESPONDING NO.
OF PARTS. WITH DIVIDERS TAKE DISTANCE "AB"AND
LAY OFF ON WING PLAN FORM AS LABELED MARK
OFF OTHER POINTS AS SHOWN; COMPLETE WITH

FRENCH CURVES FOR THE TIPS, AND MILD SHIP

CURVES OR A SLIGHTLY BENT STICK FOR THE RES

STEP | +

PLEASE NOTE THAT COMMON FRAC-

ONE CIRCLE WITH RADIUS EQUAL TO /2 MAJOR

TIONAL EQUIVALENTS ARE GIVEN.

AXIS. SECOND CIRCLE WiTH RADIUS= /2 MINOR

VIZ. O63=1/16,E¥C. THIS ADDITION

ENABLES THE BUILDER TO VISUAL-

AXIS. USE 30-60 TRIANGLES TO GET DIVISIONS.
IF GREATER ACCURACY IS DESIRED BISECT THE
ANGLES SHOWN. WHERE THESE OBLIQUE LINES

S = @ i
NO OF WIRE [[NOOF .V\rim_bg‘ GURE USED IN STREAMLINED MODEL DESIGN.
GAGE |GAGE(DIA)GAGE [GAGE( IA) (TS APPLICATION INCLUDES FUSELAGE CROSS
7./0 003" I8 .04 |" | SECTIONS, WING PLAN FORMS, WING TIPS, EM-
6/0 004" 19 043" | PENNAGE CONTOURS, ETC. SHOWN HERE ARE
5/0 005" | 2o 045" | MOST OF THE METHODS OF CONSTRUCTION
[4/0 | ocoe" || 2] 047 e | AND RELATED FORMULAE. T IS IMPORTANT
3,/0 007" ) 049" | THAT EVERY MODEL DESIGN ER BE FAMILIAR
008" 23 .051" | WITH THESE,
&) 000" || 84 | 055" | AREA OF ELLIPSE = |/4(rAB)=1rab=7854A8
1 RelRel 25 os5g' VERAGE CHORE = —PAN"
2 Oi1" | 26 |063=348] i L m?—ﬁ%m.x
3 .0l a‘l' 27 el CIRCUMFERENCE = emv ggg
e 013 28 SO (APPROX)
—-—g —O!'gd,d' —gg 5 83‘-1%‘" METHODS OF CONSTRUCTION
: —m% A = arrroe
7 018" 31 .085" QUADRANT NO2 ;| Y| C  QUADRANT NO |
8 oeo" I 32 | ogo 737;47’_7':‘—“ 5
9 .oge" 33 095%3"’35 : I == 77 r“l
10 oe4" | 34 100" | e ==
I 026" || 35 [106=0% | T
12 cag" || 36 e AN | L
| .O3=4 37 118" ; 4
A, O Saoer| Quan 3] |||+ quao s
IS 036" 39 | 130 X=X=MAJOR AXIS
— s : THE TRAMMEL Y¥~Y,=MINOR AX1S
= .037" | 40 . 138" METHOD RAD OF BAPED
7 .03g" S e _~—SCRAP OF PAPER

 EVITINE O RO e
ACEL2 THE MAJOR AXIS. BC=1/2 THE
MINOR AXIS. X, IS CALLED X PRIMEOR X SUB1.

PLACE PIECE OF PAPER SO THAT POINT C

IZE CLEARLY ALL INTERMEDIATE S1ZES, LOCATES ANY POINT ON THE ELLIPSE WHEN

CROSS THE LARGER CIRCLE DRAW PERPENDICU

WHERE THEY CROSS [NNER CIRCLE DRAW HOR-
IZONTALS. INTERSECTION OF THESE LAST LINES
LOCATE POINTS ON THE ELLIPSE,

(A B) C ()]
MAJOR AXIS—~ |.—MINOR AXIS
T ——B : bBa
STEP| D STEP 2 |

.E =
FOR APPROX|MATE ELLIPSES SWING A0 SCRIBE
ARC DE TO INTERSECT LINE'AD' 1BISECT ‘AQ* WHERE
THIS BISECTOR CROSSES THE HORIZONTALS AND
PERPENDICULARS LOCATES THE CENTERS OF THE
ARCS WHICH FORM THE ELLIPSES. USE DIVIDERS
TO TRANSFER OF TO'OG AND MO TO "ON
NOTE:LOOK FOR MORE METHODS NEXT MONTH.

®

SINCE WORKING IN FRACTIONS IS VERY SLOW
THESE SHOULD BE CONVERTED INTO DECIMALS.

IN THE PROBLEM 7-15/16 x 4-3/8 CHANGE TO
DECIMAL EQUIVALENTS (7.937 % 4375 SIMPLIFY,
AS EXPLAINED IN LOWER RIGHT HAND CORNER
OF PAGE, (7.94 x4.38);MULTIPLY TO GET 347772,
SIMPLIFY (348). THE ANSWER SHOULD BE LEFT

IN DECIMAL FORM AND MEASURED OFF USING J-PAR'TS OF AN INCH

A 6" MACHINIST METAL SCALE (READS IN DECIMALIY N

[ DECIMAL EQUIVALENT TABLE |

01562
03125
04687,

EERS USE THIS
ND MORE ACCU
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ALONG THEIR RESPECTIVE AXES, 0% & OX,.
THIS PROCEDURE MAY BE REPEATED N
EACH OF THE OTHER THREE QUARTERS
{QUADRANTS). AN EASIER WAY IS TO PRO-
JECT THE FIRST POINTS VERTICALLY AND
HORIZONTALLY. TAKE DISTANCE FROM FOINTS
TO AXES WITH DIVIDERS AND LAY OFF IN THE
OTHER QUADRANTS. PROCEED AS FOLLOWS:
TAKE DISTANCE FROM ALL THE'C' POINTS 10
THE AXIS Y~Y, (ONE AT ATIME), AND USE TO FIND
POINTS ON ELLIPSE IN QUADRANT NO.?. TAKE
DISTANCE FROM'C'POINTS TO AXIS X~x, AND
LAY OFF ON VERTICALS IN QUADRANTS 3 & 4.

EVERY MODEL BUILDER SHOULD KNOW
HOW TO REDUCE COMPLICATED NUMBERS
TO SIMPLE ONES FOR ORDINARY USE, |F
THE LAST NUMBER TO THE RIGHT IS 5 OR
LARGER RAISE THE NUMBER TOTHE LEFT
OF IT BY ONE AND KNOCK OFF THE LAST DIGIT.

EXAMPLE:
4}59§g§§5+
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ELLIPSE CONSTRUCTIONS

USING Y2 MAJOR AXIS A" AS RADIUS DRAW
ARC_FROM POINT B’ PLACE THUMB TACKS
OR _PINS AT POINTS "D&E” WITH PENCIL AND
STRING AS SHOWN,SCRIBE ELLIPSE. o)

- ABOVE IS ACOORDINATE SYSTEM FOR ENLARG-

'C" SCALE,13.5 WILL BE UNDERNEATH (T ONTHE
*D' SCALE. LEAVING THE "SLIPSTICK" SET WITH
1 ABOVE 3 ANY MEASUREMENT TAKEN FROM YOUR
DRAWING AMD READ ON THE UPPER SCALE 'c*
WILL BE 3 TIMES LARGER OMN THE D SCALE
DIRECTLY UNDERMNEATH. THERE IS NO WORK AT AlL
TO THAT; JUST READ OFF THE ANSWERS. CHANGE
YOUR FRACTIONS TO DECIMALS, HOWEVER, BE-
FORETRYING TO FIND THEM ON A SLIDE RULE,
IF THE DRAWING IS VERY LARGE, INSTEAD OF
USING THE'L'TYPE BASE LINES SHOWN,USE
ACROSS IN THE MIDDLE OF THE DRAWING,
MEASURING OUT FROM IT [N ALL DIRECTIONS,
ALL THE MEASURING LINES SHOWN DO NOT HAVE

ING PICTURES OR CURVED PARTS ON DRAWINGS.

TO BE'MADE ON THE DRAWING. THESE WERE

EVEN A COMPLETE DRAWING MAY BE TREATED

|X 4\ IN THE SAME WAY. THIS SYSTEM IS _HIGHLY AC-
n CURATE AND IS FAR BETTER THAN THE SQUAR-

e ING METHOD USUALLY USED. ANY POINTON
_p TRame TACURTEL. THE DRAWING IS A CERTAIN DISTANCE (MEAS-
®/ T URED WITH RULER OR DIVIDERS) DOWN TO THE
KE A HORIZONTAL LINE,AND OVER TO THE VERTICAL
) LINE.
e
Y —
=2y -
7 WING
RUDDER , i
c o g e T » -
=SSt
RIEms] 1 _M 1
0 X0 %

: THE COORDINATE SYSTEM |S SIMPLE FOR EN-
APPROXIMATE ELLIPSE WITH WIDTH EQUAL LARGING OR REDUCING CURVED PARTS. FOR
TO 2/3 OF LENGTH ~MADE WITH ARCS. ENLARGING A DRAWING ONE,TWO, OR MORE
STEPS ARE NUMBERED. V20OF 2 ADDED10°2" TIMES, DIVIDERS ARE FINE. FOR FRACTON-
EQUALS'!. DIAGONAL 3 DETERMINES RAD.4" AL INCREASES OR REDUCTIONS, PROPOR-
WHICH LOCATES THE CENTER OF ARC “57 TIONAL DIVIDERS ARE ALMOST INDISPENS-
ARC 6 FORMS LONG SIDES. USE A FRENCH ABLE. BELOW A PAIR IS SHOWN
CURVE TO MAKE ARCS FLOW TOGETHER.

IF THUMB SCREW IS SET AT TWD, A=28

StorT——\| WASHERS -BIND WITH =
C £ FOR REDUCTIONS,AND B=/e A FOR
HREA . £ = |

Esacx £ Cur‘lk 2iN THREAD AND ENLARGING DRAWINGS

ol 1 GLUE

WHEN )

GLUE =

DRIES T

HUBLESS

WHEELS
SHOCK ABSORBERS &

i WHEELS FOR FLYING SCALE MODELS

IF HO OTHER MEANS ARE AVAILABLE, AND

FORK TYPE,WHEEL ALIGNING GUIDE FOR SCALE YOU ARE WILLING TO SPEND THE TIME, EN-
MODELS SLIGHTLY REDESIGNED MAKES AN EX- LARGE OR REDUCE YOUR DRAWING USING A

CELLENT SHOCK ABSORBER. THE USUAL COIL

RULER AND MATHEMATICS. LETS TAKE A

SPRING IS TCO DIFFICAT TO INSTALL ON SMALL

SIMPLE PROBLEM. YOU'RE ENLARGING THE

MODELS. THE TORSION SPRING SHOWN IS GLUED

DRAWING 3 TIMES. THE MEASUREMENT TO

ONLY SHOWN TD ILLUSTRATE THE SYSTEM.
625"
or .-’ 2 3 4 &S .6l.7.8.8 /*

ON SLANT SLANT Q\ \ \ \
LINE, LAY OFF 10 um?s

DRAW LINES PARALLEL TO END UM‘:&H"“— \

|F YOU HAVENT A RULER READING IN IOTHS OF AN
INCH, MAKE YOUR OWN USING ANY PIECE OF
PAPER, AND THE SLANT LINE METHOD OF PLANE
GEova COMMONLY USED IN AIRFOIL LAYOUT
IF MENSUHEMENT IS 3.625' MARK OFF 3"
WITH AN ORDINARY RULER. THEN USING THE
PIECE OF PAPER WITH " DIVIDED INTD I0THS,

ADD .6"TO 3"PLUS & OF " (62515 SHOWN ON

THE SCALE ABOVE).

WHEN INKING,FILL YOUR RULING PEN WITH AN
EYE DROPPER. IT|S FARBETTER THAN THE USUAL
TYPE SHOWMN ABOYE. SQUEEZE THE EYEDROPPER
JUST ENOUGH TD EMIT A SINGLE DROP OF INK.
SOME INK COMES IN BOTTLES WITH AN EYE
DROPPER TOR A SIMPLE AND EFFICIENT SUB-
STITUTE 1S AFIVE CENT EYE DROPPER. THEY
CAN BE INEXPENSIVELY REPLACED WHEN AIR
LEAKS THROUGH THE RUBBER TOR TO CLEAN
THE PEN WHEN |\T GETS CLOGGED HAVE A
SCRAP PIECE OF PAPER HANDY WITH ONE
OR _TWO CORNERS FOLDED UP. SLIDE THE

AND BOUND WITH THREAD TO A BALSA DOWL
LOWER STRUT,FITTED TO SLIDE EASILY

BE ENLARGED IS 478 NEXT WE SET UPA

CORNER POINT OF THE PAPER THROUGH YOUR

PROPORTION AS SHOWN IN PLANE GEOMETRY.

WITHIN AN ALUMINUM TUBE, AND TO THE

WE SAY 1 I1STO 2 AS 42 |S TO WHAT? THIS

TUBE ITSELF. THIS TYPE SHOCK ABSOREBER

IS WRITTEN 1:3=4%: X OR BETTER STILL—

MAKES POSSIBLE EASY LEVELING OF MODEL

_3=3F, MULTIPLYING THE MEANS TOGETHER

(BENDING LOOP WITH PLIERS TO MAKE EACH

(3 x 4.5) AND THE EXTREMES TOGETHER (1xX)

PEN. THE INK,BEING OMN THE VERTICAL COR-
NER OF THE PAPER, WILL NOT RUIN YOUR
DRAWING OR DRAFTING BOARD BEFORE T
DRIES. DRAFTING TECHNIQUES AND HINTS
GO HAND iN HAND WITH ENGINEERING AND EX—
PERT MODEL BUILDING,— AND OF COURSE

LANDING GEAR LEG THE CORRECT LENGTH TO AND SETTING THEM EQUAL TO EACH OTHER, ALL OF YOU WiSH TO BE EXPERT MODEL BUILD-
MAKE THE WING TIPS LEVEL). WHEN THE WHEEL WE GET X=13.5' 4o ENLARGED 3TIMES |S ERS. SHORT CUTS AND IMPROVED METHODS ARE
IS IN THE EXTENDED POSITION A STRUT ALIGN- OBVIOUSLY 13.5" N MORE DIFFICULT PROBLEMS N USE EVERYWHERE. DON'T

MENT PIN IS PUSHED THROUGH THE DOWL HOLE HOWEVER, YOU MUST USE PROPORTIONS. DONG FAIL TO NOTICE THEM!

AT THE BOTTOM OF THE SLOT INTHE TUBE.
LIGHT PIANC WIRE SHOULD BE USED FOR THE

THIS PROBLEM ON THE SLIDE RULE IS EASIER

YOU'LL BE

THAN ANY OTHER. TAKING THE SAME PROBLEM,

SPRING. NO.6 OR LESS,BENT WITH ROUND

LOCATE 4 ONTHE'C" SCALE DIRECTLY ABOVE 3 ON

'AHEAD OF YOUR_
FELLOW MODEL

NOSED PLIERS,WILL DO FOR THE AVERAGE MODEL.

THE'D" SCALE. |IF 4.5 |S LOCATED HOW ON THE

BUILDERS.
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" PLANE TIPS VI

WHAT’S THE PITCH?

Here is an instrument simplifying
measurement of propeller piteh

MOST model props do not have the pitch
indicated, and it is quite a job to check
the blade angle and determine just what
the pitch is, unless one is thoroughly
acquainted with the geometry and mathe-
matics inyolved. Here is a simple instru-
ment which can be “slapped against” any
true-pitch prop, and the pitch read directly
on the instrument dial. The illustration
shows how the instrument is nsed.

In order to determine the “standard” or
“nominal” pitch in feet, blade angles of
full size airplane propellers, 8 to 14 feet in
diameter, are meadured at the “42-inch sta-
tion." Likewise, maodel airplane propellers
ranging from 8 to 14 inches in diameter can
be measured at the “3 1/2 inch station.” or
3 1/2" from the center of rotation to de-
termine the pitch in inches,

The drawing shows a perspective view.
plan view and side elevation of the instru-
ment. The blade plate, dial plate and point-
er are made of wood (preferably hard-
wood) 5/16” thick, and the shait of a
5/16” dowel. There is only one critical
dimension—3 1/2” between knife edges,

After the blade plate, pointer and dial
plate are made to shape shown in the plan
view, the plan view may be cut from the
drawing and attached to your dial plate with
rubber cement, to serve as a dial on your
instrument. First, carefully cut out the
shaft hole of the plan view to fit your shaft.
This accurately spaces the dial graduations
from the pointer's center of rotation, The
dial, it will be noted, has indicated thereon,
in inches, pitch for left-hand (LH) and
right-hand (RH) props, direction of rota-
tion being considered when facing the direc-

tion of mavement of the plane. Three scales
are shown, “Geometric Pitch” (GP) : “Ef-
fective Pitch” (EP); and Miles Per Hour
at 4,000 Revolutions Per Minute, regard-
ing which, more later. *For the present,
we shall deal only with the Geometric
Pitch,

The blade plate, pointer and collar are
pinned to the shaft with 1/8” dowels after
gluing these three parts to the shaft to
prevent any play after assembly. The col-
lar, which may be made of wood or metal,
should be snug against the bottom of the
dial plate, but loose enough to permit the
dial plate to turn freely on the shait and
relative to the pointer. The proper amount
of play is best secured hy using a washer
(cut from ordinary writing paper) between
the collar and the dial plate, mounting the
collar snugly, and then tearing out the
washer,

Now that the instrument is assembled the
mark on the pointer can be seribed. Place
the knife-edges against a true, flat_surface
and carefully scribe the pointer mark in
alignment with the zero mark on the dial
plate.

To use the instrument the knife edge of
the blade plate is placed against the back
(flat face) of the prop blade, and the kniie
edge of the dial plate is placed against the
hub, exactly at the center line of the cranlk-
shaft hole. The pitch of the prop is then
indicated in inches on the dial plate, Simple,
ism't it?

[t may be that the face of the prop hup
is not at right angles to the crankshaft hale,
To secure maximum accuracy, a reading
should be taken for each blade of the prop

PROP BLADE ANGLE CHART

and an average of the two readings used as
the final reading. For instance, if one blade
reads 7" EP and the other 7 1/2" EP, then
the average (7 1/4” EP) should be taken as
the final reading.

For the benefit of those who would like
to know how the dial sraduations are de-
termined, a diagram is included in the draw-
ing at the right of the plan view. In this
diagram—

ab = 7%, and
be, be', ete. = pitch.,

75 is used, because 7 is the corresponding
diameter of the 3 1/2" station of a prop, and
the base ab of the triangle abe is the cir-
cumference of a circle having a 3 1/2” ra-
dius. The diagram is drawn so that—

ab = 77 inches
be =4 inches
be’ =5 inches
be” = 6 inches, etc., using

ascaleof 1/8inch =1 inch
L,

The lines ac, ac’, ac”, etc., determine the
positions of the dial graduations,

A geometrical diagram is also included in
the drawing to more clearly illustrate the
procedure. A section of the propeller blade
at the 3 1/2” station is shown. The angle of
its flat face corresponds to the line ac, the
plane of rotation being ah. Distance be is
the geometric or true pitch of the 314"
station,

Since—

ab (eircumference) =77 (7D or 2R ). and

RADIUS
in
inches

PITCH in inches
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48.1
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23.0
17.7
14.3
12.0
10.3
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9
55.1
35.6
255
19.7
16.0
135
1.6
10.2

9.0

8.2

10
97,7
38.5
27.9
27
17.7
14.9
12.8
1.3
10.0

9.0

B
60.3
41.2
30.3
23.6
19.3
16.3
14.0
12.3
11.0

9.9

12
62.4
43.7
32.5
25.5
20.9
157
15.3
3.5
12.0
10.8

13
64.2
46.0
34.6
27.3
225
19.0
16.5
14.5
12.9
L2

14
65.8
48.1
36.6
29.1
24.0
20.4
V2T
15.6
13.%

12.6

15
67.3
50.0
38.5
30.8
25.5
4
18.8
16.6
14.9
13.4

16
68.6
51.9
40.4
32.5
27.0
23.0
20.0
7.7
15.8
14.3
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be (pitch) =4,

and since we know from trigonometry that

: be
the tangent of angle cab = E’ then, sub-

stituting values:
tan cab =4 =4 =
— — 18182
o 22

Looking up the tangent of .18182 on a ta-
ble of values of trigonometric functions, we
find the corresponding angle to be 10°,
18.3, which, to'the nearest one-tenth degree,
equal 10.3°. The dial graduation Neo. 4,
accordingly, corresponds to an angle of
10.3°, tenths of a degree being close enough
for all practical purposes, in connection with
prop blade angles. The other angles de-
termined by the above formula are as fol-
lows
Pitch

finsy -5 6 7 8 9 10
Angle 12.8° 15.3° 17.7° 20.0° 22.3° 24.5°
Pitch

oy 1 12 13 14 15 16
Angle 26.6° 28.6° 30.6° 32.5° 34.3° 36.0°

[ 2%)

Referring again to the geometrical dia-
gram, point d is placed 2/3 of the way from
b to ¢. Due to the efficiency of model props
being only about 66-2/3%, the effective
pitch or distance traveled per prop revolu-
tion is represented by the length of the line
bd, and the effective pitch angle is dab as
compared with the geometric pitch angle
cab.

Based on an average of 20 mph corre-
sponding to 8” GP, and on an engine speed
of 4000 rpm, a direct reading rpm scale is
mcluded on the dial of the instrument. This
is convenient for approximate mph deter-
mination. TFor closer calculations, depend-
ing on wing load, wing section, camber
factor and wing angle of incidence, the
Speed and Pitch Table should be used. A
different engine speed would also require
modification of the mph reading.

The pitch-deterniining instrument here
described includes pitches from 47 to 16",
which takes care of the propeller range set
forth in the above mentioned Article 13.
After becoming familiar with the method
used for marking the dial graduations, the
reader can design an instrument for check-
ing at other stations, such as at the 7-inch
station for props ranging from 16" to 28"
in diameter, The line ab in that case
would be 14a instead of 77, and the knife
edges would be spaced 7" apart. All model-
ers who want to get the ‘most from their
props and determine hy experiment the
relative merits of props having different
pitches, will find this instrument well worth
the time spent to make it. Incidentally, if
vou want to make the instrument “knock-
down” for more compactness when not in
use, the collar and its 1/8” dowel pin can be
made removable. In that case, the pin
should be tapered,

Jection of Prop at
3% ‘Station

| Crankshaft
Hole

Jj‘ J‘?ﬁ‘%‘r 'y .{(
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{ TT"IE uneven contour of the earth, nat-

| ural or artificial, creates updrafts and
downdrafts that bump even the heaviest
airliners out of the smooth line of theo-
retical normal flight. A hill develops an

| air hump; a cold lake activates a down-
draft: the belching chimneys of a city
cause a riser—and these extend to a con-
ciderable distance above the earth.
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CIRRO-STRATUS CLOUDS
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ol e

W A

Thermals are frequently capped by
cumulous clouds whose buttresses usually
indicate ideal soaring conditions. An-
other indication of good soaring condi-
tions is where prevailing winds strike the
face of a high knoll causing an updraft.

But it has been learned from experience
that thermals do not depend entirely upen
tneven surface contours like hills, cities,

GROVE

; s
ey

CITY
Hezroy
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woods, ete. A riser may be ereated on
perfectly level ground when temperatures
are so high that heat rises from the flat
terrain,

The flying scale model builder should
learn to recognize thermal conditions,
then he wili be forewarned before he
trusts his aerodynamie argosy to the in-
visible tides of the ocean of air.
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