Exactly to scale with only added dihedral

A long nose gives halance without added weight

A Miniature Flying ““Cadet’’

U.\Ef_'l.l'l SAM has recognized that one
af the greatest assets to the aerial defense
of our pation is to have a vast store of
trained flyers. The Civilian Pilots Train-
ing Program, while of a non-military na-
ture, is expected to supply, at a comparit-
tively low cost, thousands of potential mil-
itary aviators: 100,000 of whom are saiel
to be required to man the great number of
fighting eraft now under construction.
Interstate’s new lightplane. the “Cadet,”
was designed specifically for the require-
ments of training planes for this program.
This two-passenger sport-trainer  follows
conventional lightplane practice and incor-
porates features of design and construction
to improve performance and facilitate man-
viacture and maintenance. Powered by a
four-evlinder Continental engine of 63 ho.,

It's just like a large ship in flight

A Realistic Flying Scale Model With Proportions

That Give |t Contest Performance

it zips along at a maximum speed of 109
nepd A non-stop flight of 375 miles is
possible while averaging 100 m.p.h. When it
is necessary to land the “Cadet” floats to
the runway at a mere 36 m.p.h.

Acrodynamically  and  structurally,  the
Cadet 1s ideal for modeling. Unlike most
lightplanes, it has a rather long fuselage
as compared ty the wing: the nose is long
enough to create proper balance. Further,
a large propeller can be used  without
lenathening the landing gear. Because of
the plane’s simple yet attractive desien, it
s not difficult to con-
struct an accurate, rug-
ged model with a suo-
pertor flight  periorm-
ance  from  the plans
which accompany this
article,

Following is the ree-
ommended procedure of
comstruction :

Fuselage
Properly join the
plans together so con-

struction can he started.
A rectangular frame is
the backbhone of the fu-
selage; it s shown

lightly  shaded on  the
plan.  Two  sides are
huoilt from  medium-

BY EARL STAHL

grade 3/32" square balsa, one atop the
other to insure identity. When the cement
has dried. the two sides are inverted over
the top view: pin them into position and
cement the 3/32” square erosspicces  to
place, being careful the entire structure is
correctly aliened. It will he necessary to
crack the longerons in order that they can
be pulled into position at the iront. Cut
the formers of sections A-A., B-B and
former No. F-3 irom 1/16” sheet, and now.
it the basic structurce is dry, it should be
removed  from the work board and the
formers should be attached to their cor-
reet places. The wing center scetion is
constructed  direetly  atop  the  fuselaoe:
make this very accurate since the wing's
correct placement is determined by its po-
sition.  Since  the  stringers  are merely
fairing strips, they should be of soft halsa.
As shown by a view of a typical fuselage
cross-section, the stringers are cemented
directly to the wnderframe, except where
there are formers, of course.

To effectively represent the metal engine
cowling of the real ship, a portion of the
nose is covered with thin balsa sheet and
the remaining portion is “filled-in" with
seraps of soft balsa. The section ahove the
main longerons can he covered with 1/327

% fContinned on page 441

The structure is strong and light
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Stability from high wing: efficiency from large prop



BUILD YOUR OWN!

We furnish the parts
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Complete motor including spark plug

Now you can build a modern miniature
gas engine, 13/16° bore, 916" stroke,
developing 1/7-1/6 HI% Get (the parts
from us and complete the job and at
the same time save money, Accurately
machined parts, supplied in matched
assemblies as shown, can be made into
a powerful motor in jig time, Have the
fun and get a Class I (AMA Rules)
motor at an unbelievably low price.

Here’s what you get for only $3.95

AL Oylinder assembly, with spark plug,
piston and connecling rod,

B: Crankshaft, c¢rankease and
assembly.

C. (rankease cover,

. Fuel 1ank and cover complete,

E. Gaskets (exlinder, gas tank, crank-
case).

. Gas line, needle valve and spring.

G. Bolts. H. Front Hub Nuts, together
with complete instructions for as-
sembly.

timer

& Syncro B-30
=M Motor
#=2 Complete with coil,
¥ condenser, spark plug
Only $§.95
Specifications

Bore 13/16"
Stroke 9/16"
Displacement .292
H. P. | 7-176

R. P. M. 700 to 15,000
Weight 5Y; oz.

May be inverted
Class B, AMA Rules

Timer: DBrush contact commutating mech-
anism not affected by oil, dirt and grime.
Carburetion: Set positively and dccurately
with loeking device eliminating maladjust-
ment from vibration or landing shock. Gas
feeds always from lowest point of tank.
Cylinder: Moulded integral with manifolds

from special aluminum alloy-—longer wear
than east fron or steel. Dissipates heat
quickly. Piston Rings: 3.

Lubrication: Force feed. plus oversized

crankshaft bearings.

Power - Speed - Easy Starting -+ Light
Weight, makes the B 30 the “Plus” value in
miniature gasoline motors.

GET IT AT YOUR DEALER'S-NOW!

Send for Rulletin E-40

SYNCRO DEVICES INC. 747 BEAURIEN ST. DETROIT
44

and conducting model meets.

Specially prepared for use by club lead-
ers, recreation officials, sponsors and deal-
ers, the Manual contains the official na-
tional and international regulations as
well as special rules covering all types of
experimental and exhibition models. Com-
plete arrangements are detailed for setting
up and conducting competitions ranging
from simple beginners’ contests to Na-
tiomal Championships.

For the first time. helpind divections are
given on how to prepare publicity stories
for newspaper consumption and how to
secure radio time. The latest national
duration records are included. as well as
a “hreak-down™ on the
maodels  which

varions types of
can be flown for these
records.

The Official Academy Contest Manual
sells for 50c¢ postpaid.  Inguiries and re-
mittances shonld bhe  addressed to the
Academy of Model Aeronautics, Willard

Hotel, Washington, D.C.

A Miniature Flying “Cadet”
CContinued from page 22)
sheet since the curve is uniform.,
halsa and cement it to the adjacent frame.
Belaw this covering, scparate pieces of very
soft 1/8” sheet are fitted spugly between
the formers and stringers and when dry
the “filled-in™ arcas are cut to the correct
shape. The extreme front of the nose is
made removable to permit the rubber motor
to be stretched for winding, Roughly cut
the nose block to shape and then lightly
cement to the fuselage and sand the entire
front smooth and uniform.  Remove the
nase bhlock and cement a piece of 1/8” thick
stock to the back so it will fit to the open-
ing in seetion A=A,
Landing gear struts are .034 music wire;
the size of cach strut being indicated on the
Once

plan. the struts are formed, they
are attached to the fuselage hy  thread
bindings. Front and back struts should

be joined with solder. 1/167 sheet 1s used
to fill the space hetween the struts; do not
attach the balsa struts. however, until the
fuselage has been covered. Wheels may
be purchased or they can be made from
dises of 1/8” sheet that have been lami-
nated together.

Tail Surfaces

Since any excessive weight behind the
center of gravity must be balanced by addi-
tional weight in the nose, the tail surfaces
must be kept hight. Both stabilizer and
rudder are constructed in a similar manner,
In the interest of ereater strength the sta-
bilizer is built i one picce. Outlines ave
eut from 1/16” sheet, ribs are 1/16” square
and spare are 1/16” x 1/8” strips. When
dry, the frames are removed from the plan
and very soft pieces of 1/16" square ce-
mented to hoth sides of the ribs. Ribs are
cut streambined when the cement has dried.
Cut and sand the surfaces to their final
shape.

Wing

Because of the limited space, only one-
half of the wing could be reproduced on
the plan, so make a full-sized layout on a
large sheet of paper and work can be done
directly on it. Taper and sand the trailing
edges before pinning them into position

Use soft”

over the plan. With the exception of the
two 1/16” thick end ribs, the wing ribs
should he cut from 1/32" sheet. Pin the
ribs to their respective positions and then
attach the leading edges and spars., As-
semble the tip picces which are cut from
1/8” sheet and then cement the tips to
place.  Once the leading edges and tips
arc cut and sanded to their proper shape,
the wing frames are completed.

Propeller

For best flicht performance the madel
must be ecquipped with an  efficient pro-
peller. Select a hard hlock 87 x 1-1/2" x 17
for the prop. Drill the tiny hole for the
propeller shaft. then cut the blank as indi-
cated. A right-hand prop is carved: thin
the blades as much as possible while still
retaining the required strength.  Cut the
blades to a nice smooth shape—take your
time and do a good joh. The spinner is
made by cementine small blocks to the
sides of the hub: when dry they are cut
to the desired shape.  Several coats of
lisht dope, if hightly <anded between coats,
will give a smooth finish.  Some kind of
free-wheel eadget should he used to permit
the prop to spin in the glide. Cement a
washer to the back of the prop, too.

Covering

A neat, attractive covering job is a
necessity for any fine flving scale model
Caolored tissue is nsed and since this s a
commercial plane, most any color combi-
nation will he correet. Our test model of
the Cadet was colored red and blue with
black trim. Every bit of the structure
should be Tightly but thoroughly sanded to
properly prepare for a ncat job, Cement
cellophane side windows to place Dbetore
starting to the fusclage. Bear in
mind that only the longerons and stringers
should touch the covering; the use of nu-
merous small pieces of tissue on curved
parts will help avoid wrinkles. Use only
enaugh banana il adhesive to stick the ex-
tremities of the area being covered and
lap the individual picces neatly. The balsa
cowling and other similar parts are tissue-
covered, too. Use several separate pieces
of tissue on the wing tips, etc. Once cov-
ered, all parts are lightly spraved with
water to tighten the tissue. The tail sur-
faces and wing should be pinned to a flat
surface to prevent warping. Clear dope is
not applied to the covering until later.

COVer

Assembly

The various parts are now assembled. A
half-windshield pattern is given on the
plan: cut a complete paper pattern to make
certain that it will it vour model before
cutting one from celluloid.  Avoid cement
smears when attaching the windshield. At-
tach the stabilizer to its position on the
top longerons. Off-set the rudder a bit to
counteract prop torque: it should be per-
pendicular to the stabilizer. The halsa
fanding gear struts which were made pre-
viously should be attached. On the origi-
nal model they were secured by covering
both wire and wood with light silk which
was then doped fast. Cover the struts with
tissue to match the fuselage. The struts
between the landing gear legs are made
from rounded bamboo splints. Bearings
should be cemented to the wheels so they
will revolve smoothly. Color the wheels

Model Airplane News - January 1941



JUNIOR MOTORS CORPORA-
TION, the world's most com-
pletely equipped model motor

plant, has a complete line of top
fiight accessories. These parts
come from the same high-grade
workshop that produces the well
known line of motors that have
long led the field.

COIL 51.75

J-M Spark Coil in shock-
proof  en semi-closed
magnetic core from Sili-
con transformer  steel,
Vacuum impregnated
with wax of special die-electrie strength,

CONDENSER 20c

200 Volts O.I.LM.F.D. eca-
pacity. Lirht metal clad
unit  with combination
ground connection.

mounting and

CHAMPION PLUGS 65¢c

The famous V, V-2 and V-3
plugs  developed  exclusively
for high performanece minia-
ture maotors,

EXHAUST MANIFOLD

Easily  attached to any
Junior Motor, clip over
exhaust ports. Keeps model free
from oil, also excellent for cowl-
ing.

HIGH TENSION LEAD 15¢

Finest stranded Belden Cord with high
tension insulation and phosphorus bronze
clips. 0il proof lacquered.

TEST BLOCK 35¢

For running-in your mo-
tor, or for handy use
when motor i= not in
model. Makes wiring and
mounting  simple.  and
pratects motor from slip-

shod clamping. Speeial features include
metal strap for mounting eoil, grooves
for wire leads. Complete with erankease

€
serews and wiring diagram. Inside width

11", outside width 2157,

FLYWHEEL 51.50

Machined from  High
Grade Alloy Steel, free
from flaw or defects. Bal-
anced and Cadmium
plated to prevent rust.
Weiehts: 7 oz, 11 oz, 14
{ Brownie)

e — »
oz., & 615 oz

TIMER CAM 40c

Hardened coined steel Cam.

STEEL CONNECTING ROD FOR
MODEL D JUNIOR
MOTORS S1.00
Drop forged one piece hy-grade special

Alloy Stecl.

JUNIOR MOTORS

CORPORATION

2545 North Broad Streef
Philadelphia, Pa.

and tires. Wheels are held to place by a
drop of solder at the end of the axles. At-
tach the wings. This will be an easy mat-
ter since the exact position and angle have
already been determined. Tips should be
clevated 1-3/8” to give the proper angle
of dihedral. A coat of clear dope can now
be brushed on the entire model. Do this
joh in a dry room to prevent “blushing™:
exercise caution to avoid warping of the
flving surfaces.

Addition of many of the more minor de-
tails will aid greatly in making the Cadet's
appearance more snappy.  License numbers,
tuselage stripes and similar items are cut
from contrasting tissue. Ailerons, elevators,
rudder, a door, ete.. are effectively repre-
sented by thin strips of black tissue. 17ull-
size wing struts are shown in broken lines
on the wing plan: they are 1/16” thick and
they are of streamline cross-section,  Struts,
propeller and exposed parts
are color doped. Air intake openings in
the cowl, exhaosts, a il wheel and many
other details can bhe found on photos of the
real ship: they can be added to the model
without impairing the flight qualities.

The hole in the prop shait through which
the prop shait passes should he fitted with
washers at both sides to fix the line of
thrust-——ahont one degree of right thrust
should prove advantageous. Bend the prop
shaft from .034 music wire. The nose block,
washers  and  the  propeller  are
slipped on in the arder given. A loop at
the end of the shait provides a place to
attach o mechamical winder,

About 10 straneds (5 1/8"
hrown rubber will be required for motive
power. Measure the stramds to the correct
length and then attach them to the loop
on the prop shait. Drop the rubber through
the fusclage and slip the bamboo  pin
throngh the fusclage so as to attach them
in the rear.

other waol

several

(ﬂu]),- ) of

Flying

One of the most important factors in
ohtaining excellent flights from any flying
scale model 1s paticnce, A well-built model,
it properly handled. will provide countless
realistic flights with little or no damage to
the plane itself. I the plans were closely
followed, the model should  halance  and
Ay with bt little adjustment. Add weight
to the nose or tail, as the case may be, to
make the Cadet glide well, and then ad-
just the thrust line to correct the power
flight. A small sliver of wood
the nose block and fuselage, tilting  the
thrust line down at a slight anele, will
eliminate a tendency to stall; while right
or left thrust will make the model turn as
desired. Use a mechanical winder for long
flights.  Stretch the rubber strands about
2-1/2 times normal length and store up
power.

Our original model was well tested and
proved to be a splendid flver. When the
mator is tightly wound, the Tittle ship Tairly
jumps from the gromd and makes a swilt,
spiraling climb towards the clouds. As the
power diminishes, it settles into a shallow
ghde and descends in casy right circles.
Because of its great stability, flights of
considerable duration are possible,

hetween

—
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Stop! Look!—And Learn A
Lesson
(Continued from page 17)

Sold. cracked-up or flown out of sight
when?  How much time spent building
the ship?>  How much did it cost? How
ahout a photo and a three-view sketch for
the log-book record?

So it goes. Adter a few months, vou'll
find accumulated data of much assistance
m planning a new ship and a pleasant
record to refer to long after the madel is
gone.

Take W. Hewitt Phillips, formerly of
Belmont, Mass., and now a junior engi-
neer at the government’s N.A.C.A. labora-
tories at Langley IField, Va.

“Hew™ won innumerable local prizes in
Boston and national awards at the annual
championship classics with his indoor and
outdoor crait.  Yet, eliders seemed to
mtrigue him most.  Result was he always
showed up at Jordan-Traveler Junior
Aviation lLeague meets in Boston with
experimental indoor and outdoor eliders.

sut Phillips was smart. No haphazard
building for him—he hadn’t time—he was
attending  Massachusetts  Institute  of
Technology (we understand, incidentally,
Art Beckington of Rockiord, 11L; Connie
Hansen of Beloit, Wis., and Bill Mott of
Staten Islyvand, N.Y.. have invaded that
mstitution)—so  Hew numbered all his
gliders and kept tabs on their relative
performances.  Result was that by the
time he'd built, numbered and flown elider
No. 32, he could come iairly close to
cracking national records whenever the
opportunity and flving  site  presented
themselves.

Another observant Bostonian was Bruno
P. Marchi, now chairman of the Academy
of Model Acronautics” Contest  Board.
At meets, both home and afield, Marchi
wounld gather up interesting-looking
models which had been abandoned by
their owners at end of meets, either in
disgust or because ship had been wrecked,
Back to his maodel tab Marchi would cart
these broken fuselages, parts of wings,
Iits of rubber motors for a minute exami-
nation for type of construction and mate-
rials wsed, and where and why the wood,
rubber or covering

At one time carefully stored away and
catalogued, Marchi had  hundreds  of
maodelplane parts with almost every well
known flyer represented in the collection.
“Marchi's Muscum.” as it came to be
known, provided many an absorbing eve-
ning to the “expert” modelers of his
vicinity as they sat around discussing the
design of a Goldberg prop, a Kittel motor
stick, or a Cahill wing,

It was throngh such observant work as
this that Marchi achieved considerable
fame as an outstanding acromodeler. And
his model airplane work led him directly
into aviation and an acronautical engi-
neering degree irom Boston University,

So why not give more heed to your own
effortsz As vou fly your models don't
jump up and down because of a good
flight, or wail because of a poor one.
Watch the model—every expert does. s
it stalling? How's the turn? Could that
wing stand a bit more dihedral?

The old warning was “Stop, look, and

Hgpnare
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