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A decade ago the Automobile Age slipped almost imperceptibly
into the Air Age . . . But the transition did not go unnoticed by one of
America’s most brilliant young draftsmen who quickly turned his talents
to airplanes and motors. His singular genius for fine detail and plan-
layout immediately stamped his work in this field as outstanding . . .
and “Drawn by Wylam’' soon became a widely recognized trademark of
excellence in aeronautic draftsmanship.

“Model Airplane News'' magazine is proud to have published
William Wylam's works for the past ten years. And in response to nu-
merous requests for a single volume to include all these superb draw-
ings, we offer this distinctive collection to all discriminating aeromod-
elers.

AIR AGE INC.

Publishers of ‘‘Model Airplane News''

Above is the original foreword written some thirty years ago which
brought into focus the abilities of William Wylam and his drafting
talents. The thirty years since have produced even more Wylam special-
ties. Actual total count of his efforts is difficult, but it is a safe assump-
tion that this extremely talented and very prolific man has drawn plans
for about 100 various planes consisting of over 230 individual plates.
For the statistically minded this would approximate a set of plans every
four and one-half months for almost 40 years, a seemingly impossible
feat when you consider the amount of research Mr. Wylam put into
every drawing. As a matter of fact, it has always been his ambition to
completely document the fabulous Waco series and although he has
devoted more than 12 years to research, he hasn’t yet begun to near
the end of the road.

This reprint of the first of five books of Wylam plans has been
necessitated by the demand of the readers of ‘‘Model Airplane News.”’
The amazing popularity of these technically unsurpassed engineering
drawings denotes a love affair between our air-minded readers and the
incredible William Wylam. It's good to be the go-between and also part
of this ever growing club.

Walter L. Schroder

AIR AGE INC. e 1 North Broadway e White Plains, New York 10601
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“SHOOTING off” of the
aircraft carrier deck into
the sky like a bullet, roar-
ing into a steep climb like the anti-aircraft
shells and finally leveling off with the
greatest of ease, are the main characteristics
of these famous Grumman airplanes. They
fly beautifully, they maneuver perfectly and
they are about the easiest fighter in the
United States Navy to land. The first
Grumman that successfully passed the com-
petition trials, for new pur-
suit or combat equipments,
created a sensation overnight
because of its radical design
and better performances.

Grumman airplanes were
one of the first airplanes to
withstand the terrific new
navy power-dives require-
ments, designed to test out
the actual airplane strength
in power dives. The first ac-
cepted Grumman became
very widely acclaimed by the
United States Navy and was
the cause of the fabulous
rise of the manufacturer
from a small company to a
first-class place in the aero-
nautical industry. Mr. LeRoy
Grumman and his associates originated the
clever, and much copied, retracting-wheel
system that are found on all of his products.
Mr. Grumman’s originality is shown' by
every design that he has created; his air-
planes are about the easiest to identify in
the sky because of its very plump fuselage,
the compact wing arrangements and the
folded landing wheels.

The “F3F-1” was a great improvement
over its predecessor . . . the “F2F-1." The
first “F3F-1" was manufactured in large

The Grumman U.S. Navy F3F-2 powered by a 1,000 hp. Cyclone engine

By WILLIAM WYLAM

A Grumman

Fighter

In Miniature

Data Which Will
Most Exacting Model Fan to Build

Enable the

a Detailed Scale Replica of One

line services. The “F3F-17 is equipped
with the 650 HP. Pratt & Whitney, “Twin
Row Wasp Jr.,” which pulls the airplane
at a pace of some 280 miles per hour! The
“F3F-2" was first equipped with the 1,000
HP. Twin Wasp, which made it one of the
fastest biplanes in the world. However,
the navy ordered the 1,000 HP. Cyclone

model of the “F3F-2” in large quantities,

which was turned over to the United
States Marine Corp squadrons. The
“F3F-2” was identified the same as the

“F3F-1,” with the exception of the changes
around the engine section, which were
made in order to accommodate the 1,000
horsepower Wright Cyclone, Model “G.”
It has the same specifications and de-
sign characteristics as the “F3F-1” had;
the “F3F-2” was rather formidable looking
by its new style engine cowl, snappy looking

The Grumman U.S. Navy F3F-1 powered by a 650 hp. Wasp Jr.

of the U. S. Navy's Greatest Fight-

ing Planes

down to facts, the first model of the
“F3F-2" looked exactly like the “F3F-1”
with the exception of the nose, as the illus-
trated picture shows.

Exact details of the fuselage construc-
tion, internal wing structure, fixed equip-
ments, retracting mechanism, cockpit and
control arrangements are unobtainable.
However, the monocoque
type fuselage is constructed
of dural bulkhead formers
and dural skin covering, both
being riveted together. The
wings are a compact unit of
aluminum alloy ribs, dural
beams and dural leading
edges; encased in fabric. The
composite tail structure is as
follows: all fixed or adjust-
able surfaces are of dural
frames with riveted metal
(dural) covering ; all control
surfaces are of dural con-
structed frames; fabric-cov-
ered. The landing gear and
tail wheel retract fully into
the fuselage, as shown in
Figure 10.

Modeling the Grumman Fighter

It is suggested that the reader refer to
the super-plans shown on the Vought
“V-143" for aid in drawing up the plans
on the “F3F-1.” After the plans are drawn,
it is best that the modeler build the model
by the following method, in order to insure
realism.

The fuselage should be carved from a
solid wood to a shape as shown in Figure
13, and to the cross-sections as shown in

quantities for the navy and is still in first windows and new type rudder. Getting (continued on page 8)
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(continued from page 5)

Figure 17. Before you come to the outside
shape figure out a method on how you are
going to hollow out the inside shell. The
best method is ‘the common “two split
blocks” construction, which is two flat
blocks attached together by means of screws
at the front fuselage and tail ends; each
block is 1/2 the fuselage . . . say the vertical
half. The outside shape should be carved
to the fuselage lines first, then finally to
the cross section shapes. Before you lay
out the fuselage lines on the blocks, it is
best to leave out the engine cowl so that
you can have a much easier access to the
fuselage internal shell. After the two blocks
are screwed together very snugly, begin to
lay out the fuselage lines as shown in
Figure 13. Cut away the surplus on the
outside of the fuselage outlines and begin
to carve the cross sections at each station
to the exact shape as shown in Figure 17.

When the entire shape of the fuselage
has been carved, use sandpaper to smooth
out the rough edges then shellac the entire
form to ciose up the wood pores. When
the shellac is dry, use a very fine sandpaper
to smooth out the shellac to a finish that
feels like glass to the touch. After the
form is all smoothed off, lay out the wheel
well and dig out the surplus as carefully
as you can. Refer to Figure 5 for an idea
on how deep the well should be and how
the landing gear drag trusses should be
centered. After the wheel wells are hol-
lowed out according to the way you plan
to construct the undercarriage, smooth out
the shape to give it a neat appearance.

Another way of making the wheel wells
is to cut a hole the size of the wheels right
through the wheel well on the right side,
to the wheel well on the left side. That
is, drill a way through the fuselage to the
other side. Now unscrew the two screws
and begin to hollow out the inside space.
Use care in your “digging operations” and
when you come near to the walls hold the
form up to a light so that you will not go
through the walls. Hollow out the shell to
the approximate 1-1/2” scale, which is the
thickness of the real fuselage shell.

After the fuselage is all hollowed out
sand out the rough spots to give the insides
a neat appearance. Now refer to Figure
6 and try to plan out your control and re-
tracting unit, if you are going to install
these in the model. The retracting unit is
very difficult and it should not be attempted
by the less experienced builder as you may
ruin your model. It is suggested that the
wheels should be made to fold up by hand,
instcad of being operated from the cockpit.
Refer to Figure 5 and try to plan out some
way that you would have to drag trusses
centered on a pivot so that they can go, in
and out, without any interferences.

Before you build the inside details start
at the tail end and build the supports for
the rudder and elevator torque rods. These
torque rods are mounted on pivots inside of
the fuselage; the torque rods stick outside
of the shell like the telescoping handles do.
The movable control surface beams are
slid into the torque rods, then are hinged
at all hinge locations, The control surfaces
are lifted at a certain angle where the bolt
holes of the beams meet the bolt holes of
the torque rods.

At this point bolts are inserted to attach
the torque rods to the movable control sur-
face beams. After you have doped out

your methods of making the rudder and
elevator works, install the supports the best
way that you can. Refer to Figure 11 and
try to cut the tail wheel hole out of the
fuselage. When completed refer to Figure
6 and try to make your tail wheel chassis
as shown in that drawing. The tail wheel
retracts by the turning of the retracting
screw, which in turn, lowers or raises the
retracting nut. The retracting crank turns
the gear, which pulls the chain and cable;
and the chain at the other end of the cable
turns the gear on the retracting screw.
After the tail wheel is fully retracted, the
chain gear at the retracting crank auto-
matically disintegrates itself so that the pilot
can finish bringing up the front wheels. 1i
vou want to give the tail wheel some shock
absorber travel you will have to have the
unit mounted on pivots as shown in Figure
6. After the tail wheel unit is finally com-
pleted, if you decide to make the stabil-
izer adjuster screw post, make it so that
when you turn the adjuster in the cockpit
this adjuster turns a chain gear that pulls
the cable in the direction the adjuster turns:
this cable pulling the chain around a chain
gear on the screw post. This chain gear
is threaded with fine threads that raises or
lowers the stabilizer.

You see, when a pilot takes off with a
heavy load, say of gasoline, this makes the
airplane tail or nose heavy and the stabilizer
must be adjusted to place the airplane on
an even keel. Toward the end of the flight
the airplane may become nose- or tail-heavy
because of the empty load so the pilot sets
the stabilizer back to the normal incidence.
If you wish to make up all this fine mech-
anism perhaps a jeweler can tell you where
to get some gears, screws and nuts fine
enough for your work. Some concerns that
manufacture model railroad trains have
these fine gears in stock which you might
be able to use with great satisfaction in
your model. After you have made the
screw post be sure that you make the
stabilizer arm into a “U” shape so it will
give clearance to the tail wheel’s shoclk
absorber when it is in retracted position.

When you have all the mechanisms fin-
ished in the rear section, begin to make
the cockpit arrangements. Make the floor-
board first and install the various fixed
equipments such as the joy-stick wunit, the
pilot seat, the various pulley and pivot sys-
tems as shown in Figure 6. It is possible to
place all these mechanisms on one-half
the fuselage shell . . . that is, attach all
control mechanisms on one side, with the
exception of controls that belong on the
opposite side, and when the entire unit is
completed carefully attach the other half
of the fuselage onto the half that has the
floorboard and mechanism mounted.

After vou have completed the cockpit
details, refer to the plans on the Type
“IIT-C” Hawk, page 11, for additional de-
tails that you may wish to add into the
cockpit which will give your model the
impression of realism. The engine control
units, the instruments, dashboards and va-
rious controls as shown in the Type “I1I-C”
are practically standard in nearly every
military airplane.

After the cockpit is completed it is sug-
gested that you make the landing gear
chassis. This is very difficult but if you
use patience, are very careful and use good
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judgment by trying to make the landing
gear work as shown in Figure 5, you
should have a very wonderfully built model.
The two drag trusses on each side of the
fuselage should be hinged on pivots and
should move freely in and out of the whee}
well, in order to insure the operation of
the retracting mechanism.

For the less experienced builder it 1is
suggested that he make no attempt to make
this unit. He should make the drag trusses
to operate on the pivots so that they should
be folded and extended by hand. That is, if
you want to retract the wheels, you squeeze
the wheels up into its wheel well; if you
want to extend the wheels, pick the wheels
out with the tip of your fingers and attach
the shock absorber struts so that your air-
plane won’t do a “belly flop.”

After the fuselage is all completed begin
to make the dummy engine and engine
cowling. The engine cowling, because of
its odd shape, cannot be turned down on a
lathe but must be slowly carved to shape.
Make the engine cowl so that it will
add grace to the detailed engine, if you are
going to build a detailed engine. Choose
some method on how vou are going to build
the engine by referring to plans on the
“Twin Row Wasp Jr.”, page 11, or the Cy-
clone “F50”, page 49. You see, on
the “Twin-Row Wasp Jr.” engme plans,
you can remove the geared gear housing
and add the direct gear housing as shown
on Plate 12. The plans on the “Twin-Row
Wasp Jr.” are for the 850 HP. model while
the “F3F-1”7 are equipped with the 650
HP. models. The 650 HP. model is slight-
1y different in bore and stroke, having about
1/2” smaller over-all diameter and about
10” smaller overall length.

The engine looks just like the 850 HP.
model with the exception of a small change
in the wiring diagram and accessories. The
same 1s true about the 1,000 HP Cyclone
“G"” and the 820 HP Cyclone “F.” The
Cyclones have practically the same over-all
diameter, with the exception of a change
in the bore and stroke and a change in the
wiring diagram and the accessories. If you
made your engine model of the Cyclone
and use the direct drive hydro gear housing
in place of the 16:11 gear housing, the
cngine would look just like the 1,000 HP.
model.  Whatever Grumman model you
chonse to make, try to make the engine
look lifelike as this will go a long way to
improve the model's appearance . . . a bum-
looking engine would spoil the whole ap-
pearance of a beautifully-made airplane!

After the engince is completed, plan on
how you are going to attach the engine ta
the fuselage. Reler to the drawings ou the
side-views of each model on Plate No. 12
and 15 for help on the motor-mount struc-
ture, and refer to the drawings on the
“SBU-1” Vought Corsair plans on Plate
No. 32 for additional help in building thc
motor mount. On the Grumman airplanes
the motor mounts are attached to special
fittings that are bolted to the fuselage shell.
All points of attachments are reinforced to
give the motor mount strength. After the
motor is mounted onto the fuselage care-
fully place the engine cowling over the
motor. When the motor is rigidly attached,
refer to the plans on the “Twin Wasp Jr.”
for some fine details on the propeller hub.
Build this but do not attach permanently



to the engine until you have completed the
entire airplane.

The next unit to be built is the tail struc-
ture. First attach the fin in its proper off
center position, then mount the stabilizer
so that it can change the incidence angle,
if you wish to do this. After all stabilizer
surfaces are permanently attached to the

fuselage attach your style hinge in all its
locations. Then build up your movable
surfaces as shown in Figure 14, attaching
the completed covered frames onto the
torque tubes and finally the hinges.

The wings should be made as shown in
Figure 7. After all ribs are made choose
your own methods of making the beams,

and your own methods ot making all fittings
and lugs. Make the center cabane into a
complete unit onto the fuselage shell. (Be
sure the rear cabane is hollowed out to
permit the passage of the aileron’s control
cable.) After the top wing panel is perma-
nently attached to the fuselage or cabane

(continued on page 36)
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Plans with eomplete instrucetions to build a
model of a famous engine in exaet detail

b WILLIAM WYLAM

THE Twin Wasp and the Twin Wasp
Jr. are not new type engines as Pratt &
Whitney engineers designed the basic en-
gine of this type over ten years ago.

It was known then that the Aeronautical
Industry’s demand for more and more
horsepower would overtax the capacity
of their famous single row engines, the
Wasp and Hornet, so the double or twin
row engines were designed. Single row
engines of the same horsepower ratings
as the twin row, per weight, would have
such a large frontal area that the advan-
tages of more hp. would be lost by the
excessive amount of hp. needed to push
the front engine cowl through the air.
The small frontal area of the twin row
engine models also provides greater visi-
bility for the pilot. The more frequent
power impulses of the 14 cylinders pro-
vide smoother operation and longer life
for the engine.

The ingenious features such as auto-
matic valve lubrication, automatic mix-
ture and power control, thermostatic oil
system combined with other distinctive
Pratt and Whitney features produced a
high powered engine with no sacrifice in
qualities and reliabilities created by the
reputation of the Wasp and Hornet en-
gines. This is why there are now over
5,000 engines already in commerical and
military service since the first model was
produced in 1933.

These plans on the twin row Wasp Jr.
were drawn so the model builder can build
an exact duplicate of the real engine.
Plans have been and will be drawn on

popular military: and commercial air-
planes that use this type engine and will
be published in super-sets by MopeEL AIr-
PLANE NEwsS only.

Modelers of this era are now getting
out of the “hunk of wood model” class and
are building great realism into their
models, as shown by the rapid strides

Side view

L
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MODEL THIS TWIN WASP JR.

made in gas models and the recently built
scale models. If the builder prefers, he
can make just a dummy motor for a desk
piece; or a dummy motor that looks al-
most real inside an engine cow! but still
not build the entire motor as shown in
the assembly drawing on Plate No. 1. He
also can build the entire engine and mount
it on the airplane model just like the
mount for real motors. But before we
start to build the motor, let us learn some-
thing about the mechanism of the real
motor.

GEAR HOUSING SECTION:

{continued on page 14)

The
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(Continued from page 11)

gear housing or nose Section (Fig. 6) is
constructed from an aluminum casting
and assembled into one whole unit before
being installed on to the power case. This
unit supports the engine thrust ball bear-
ings, which absorb the axial and radial
thrust loads of the propeller shaft. The
bearings are housed in a flanged steel
bearing, liner shrunk and forced into the
housing. Provisions are made inside this
housing to permit installation of reduc-
tion gears and built-in drives for the con-
stant speed propeller governor or a manu-
ally operated valve for the controllable
pitch propeller. - This inside section also
contains oil lines, which operate the de-
vices for the controllable pitch propeller
Valve. (C in Fig. 2).

POWER CASE SECTION : The power
case or crankcase scction of every Twin
Wasp and Wasp Jr. is made up of three
sections. (The front third is the section
iooking forward from B-B, middle sec-
tion is the section from B-B to C-C; and
the rear third is from section C-C to the
rear as shown' in Fig. 7, side view.)

This case is machined from a forged
aluminum alloy, jointed together by 14
machine bolts or screws. Tappet guides
are rigidly inserted in tappet holes for
perfect alignments with the cams. Cams
are located in both ends of the case; these
operate the opening and closing of intake
and exhaust valves at the proper times.
They are supported by annular shelves
mounted in the case. The connecting rods
of I crossection and the master rods are
machined from steel forgings. All shafts
and rods before assembly are highly
polished and magna-fluxed to prevent
magnetism,

SUPERCHARGER SECTION: The
supercharger section is a machined cast
magnesium alloy case. This section
houses a centrifugal supercharger and is
mounted on the axis of the crankshaft.
The impeller of this unit provides a steady
precompressed mixture of gasoline and
air in correct proportions at all altitudes,
by transferring kinetic energy of gas from
the impeller tips into pressure in the
annulas and feeding the intake pipes by
means of an interposed diffuser.

ACCESSORY SECTION: The acces-
sory section is a compact unit cased in a
light magnesium housing. This case con-
tains drives for the following: starter,
_ generator, two magnetos, fuel pump, oil
pump, two tachometer connections and a
vacuum pump. The carburetor unit con-
sists of the carburetor section (G on Fig.
2), the carburetor heater or better known
as the “hotspot” (F on Fig. 2) and are
attached together by machine bolts to a
horizontal flange on the rear of the sec-
tion. (See Fig. 9 for better idea of this
unit.)

CYLINDERS OF THE TWIN ROW
WASP JR.: Twin Row cylinders are
very much smaller than cylinders of single
row engines of the same displacement.
This twin row system permits higher en-
gine speed without excessive engine wear
and cylinder pressure. The cylinder
barrels (Fig. 12) are of hardened steel
and the fins are, machined to shapes, then
the barrel is screwed and shrunk into cast
aluminum heads. These aluminum heads

have whole casted rocker boxes and the
valve sections are machined before barrels
are attached to the heads. Provisions are
made on each cylinder to permit the con-
nection of engine cowl by means of bosses,
and for attachments of baffles.

CYLINDER BAFFLE SYSTEM: All
baffles installed on the Twin Row Pratt
& Whitney engines are of patented pres-
sures type. These baffles increase the en-
gine’s cooling cfficiency by forcing air
around all spots on the front cylinders to
all places on the rear cylinders in such
a way that uniform cooling is accom-
plished. This prevents localized “hot-
spots” and uneven cylinder temperatures.
These baffles are of pressed duralumin
sheets, attached to the cylinders by small
bolts and spring lugs. Figure 12 and 12A
give you the idea how they should look
on each cylinder.

BUILDING THE DUMMY TWIN
ROW MOTOR: Before we start to build
the motor we should study the entire en-
gine drawings. After you feel quite sure
vou understand the drawings and the mo-
tor features, choose your purpose for con-
structing the model and how you want it
built. If vou want it for a desk piece,
make your plans for this; if you want to
make the motor appear real inside of an
installed engine cowl, and not build any
detail behind the rear cylinders, then
make your plans on how you are going
to attach it to your airplane; and if you
are going to build the entire motor and
mount it exactly like the real airplanc
motor is mounted. then make your plans
to indiacte how your motor is going to
he built and attached to the motor mount-
ing ring.

Choose the scale you prefer to build the
model and follow this throughout the en-
tire construction when scaling down all
dimensions shown on the drawings.

The power case should be built first,
then the other details added onto this
case. We are suggesting a method of con-
structing the power case which is rather
difficult to build, but exact form can be
vbtained by following these instructions
and by being patient.

First make a template out of stiff draw-
ing (heavy) paper or stiff thin metal
sheets of Section B-B and C-C as shown
in Fig. 7. (Both sections, B-B and C-C
are of equal angles and shapes but of op-
posite directions.) On this sheet to be
made into templates scribe a circle equal
to 8-5/8” radius (see front view, Fig. 7)
and then divide this circle into 7 equal
parts or sectors. (One part or sector is
equal to 1/7th circle or 51 degrees, 25
minutes and 42 seconds.) At each point
on the circle draw the cylinder centerlines
toward the engine center as shown in
Scction B-B and C-C. At each point
where the cylinder centerlines cross the
scribed circle (8-5/8” R.) draw 7 lines at
right angle to each 7 cylinder centerlines,
to form the shape as shown in the two
crossections B-B and C-C. After this
template is made study the entire plans
on the power case. Note how the cylin-
ders’ bases are of opposite angles in front
and rear rows or banks . . . note how they
should appear in the front and rear views.

The best way to make this entire unit
is get a block of wood and turn it down

[14]

on a lathe to the approximate diameter
of 1/16” to 1/8”, 9-5/8” R. (Sce side view,
Fig. 7.) While it is still between the lathe
centers mark the cylinder rows or banks
centerlines all the way around the entire
cylinder wooden form. Then scribe a
centerline lengthwise across the form to
give the top cylinder centerline; turn the
cylinder block halfway around and scribe
another centerline, which is exactly on
the other side of the top centerline, which
will be the bottom front cylinder center-
line. Take a caliper and measure the out-
side diameter (O.D.) of the wooden cylin-
der from and draw a circle on drawing
paper to the exact diameter of the caliper
or wooden form.

Now divide this circle into 7 equal parts
just like you divided your template of
Section B-B and C-C. Spread your divid-
ers to the width of the new circle and test
it out on all 7 points on the circle for
exact division; then test it out for exact
division on the cylinder banks centerline.
If it divides each two centerlines into 7
cqual parts on each bank line then begin
to lay off the cylinder centers on each
bank by carefully following these in-
structions :

On the top horizontal centerline that
crossed the rear cylinder bank centerlines
place a plain point at the intersection ot
these two lines. Now turn the block half-
way around and place a point where the
bottom centerline crosses the front cylin-
der bank centerlines. Check these two
points over and over to make sure you
have marked off the exact location of the
rear top cylinder and the front bottom
cylinder. (Compare with Fig. 2 and 7.)
After you are positive that each bottom
and top, front and rear cylinders are
marked off correctly take your dividers
and start from the top cylinder center and
begin to divide the rear cylinder banks
centerlines into 7 equal parts for the loca-
tion of each cylinder's center. Repeat the
same process by turning the block half-
way around and begin to lay off the cen-
ters of front cylinders on the front banks
centerlines, from the center of the hottom
front cylinder, dividing the circle (banks
centerline) into 7 equal parts.

Now take the block and examine the
layout to make sure you have centered
the 14 cylinders accurately on both cylin-
ders banks by comparing yvour results with
the plan as shown in Fig. 7. Secc if all
front cylinder centers are exactly in the
middle of the space on the rear banks
centerline between the two rear cylinder
centers . ., . just to be doubly sure, turn
the block around and look at it from the

rear and see if the centers of the rear
cylinders are exactly in the middle of the
space between the two front cyvlinder cen-
ters on the front cylinder banks centerlinc.

After you are reasonahly surc the cen-
ters are exactly located begin to drill cach
cylinder centers with a pilot drill. After
you are finished using the pilot drill start
to drill the cyvlinder bharrel holes. about
right through to the center of the basc.
(Consult drawings of cylinders, Fig. 12
and 12A, to determine the size drill to
use.) When drilling make sure vou are
drilling the holes at right angles to the
absolute center.

After the entire 14 cylinders are drilled



begin to turn out the front and rear shapes
of the power case where the tappet holes
are located. Use the same procedure to
lay out the tappet holes but make your
layout drawing by referring to Fig. 4 and
5, also using the data as shown in Fig. 7,
side view.

After all tappet holes are exactly lo-
cated drill holes in each tappet location.
For exhaust and intake location on the
front and rear cylinders consult the side-
view, which shows where each tappet rod
is located, and compare them with the
location: of the rocker boxes which houses
the intake or exhaust valves or outlets as
shown in Fig. 3, 12 and 12A. The front
view location of both tappet rods are di-
rectly the opposite of the rear view, in
regards to intake and exhaust rods. After
all tappet holes are laid out and drilled
begin to shape the cylinder bases to the
shape of the template of B-B and C-C.

Before you start to shave away the sur-
plus make a solid plug gauge to exact
shape of the cylinder barrel as shown in
Fig. 12. Make sure the gauge barrcel
diameter is the same size as the cylinder
holes you have drilled on the case; also
be sure you make the cylinder base on
the plug gauge at 90 degrees or right
angle to the barrel so the plug gauge can
be inserted into the cylinder holes to check
the trueness of the flat cylinder base while
you are planing it down. After you have
done a little planing, stick the plug gauge
in the hole and see if all sides are 90 de-
grees to the cylinder holes. Also check
the section with your template to insure
that it is being shaped as it should be,
Fig. 7, side view. Carefully shave away
the surplus until you have obtained the
exact form. Then begin to trim away the
odd corners to make it appear like the
drawing of the power case show. You
are now ready for the nose or gear hous-
ing section.

GEAR HOUSING OR NOSE SEC-
TION : It is best to turn the gfar housing
to the true shape, shown in Fig. 6, on a
lathe. Making a template of this section
will insure accuracy. You may make this
unit with or without the propeller shaft.
(Consult Fig. 14-A also.) After it is
shaped begin to attach all rear cowl studs
and round off all rear corners as noted
on the drawing. Next add the controllable
propeller valve mechanism, then the oil
strainer unit; then round off all corners.
Now add nose ribs by gluing strips of
narrow balsa in each rib position as
shown in the finished drawing. After all
strips are glued begin to “finish up” the
rough strips or ribs by trimming with
a knife and fine sandpaper, ending up
the completion of the nose section by
rounding off all corners as noted; and
by painting the unit gray, with excep-
tion of all metal parts.

SUPERCHARGER SECTION : If you

are going to build the entire motor this

section, besides the power case, is very
difficult to build. There are no sharp
corners, except bolt holes, and the en-
tire section is practically one unit. It can
be built-up with striking realism, or
carved to shape by long painstaking work.
It is best to turn the center disc on the
lathe and add intake pipe outlets on lat-
er, by gluing each outlet separately un-

til all outlets are attached firmly. Then
round off all corners by the use of filling
compounds such as bees-wax, putty or
plastic wood. To insure accurately the
attaching of mounting holes it is sug-
gested that a jig form be built before
bolt holes are drilled. A simple jig can
be made by the following method: First,
draw up the plan of the supercharger
front or rear view, that will give you the
exact location of each bolt hole. Second,
drive small nails, the size of the bolt
hole’s diameter, into each eight bolt holes ;
make sure the nails are in straight and
that the nails’ height are over the thick-
ness of the side-view of the supercharger
section as shown in Fig. 8. After the
nail-heads are snipped off sharpen each
nail-tip into a pointed conc so that when
you lay the supercharger section on top
of these nails they will make impressions
in the supercharger unit. This will give
you the exact location of each bolt hole,
if you are careful in lining the unit up
with both horizontal and vertical center-
lines. After you have drilled the holes set
this jig aside for further reference when
you build the motor mount for your air-
plane. This entire unit is painted gray.

ACCESSORY SECTION : The Acces-
sory Case, as shown in Fig. 9, is about
the easiest part to build of the entire
motor. This case consists of square and
round forms on a disc background or sup-
port, which is bolted to the rear of the
supercharger section. Shape the middle
section before you add the outer section,
as shown in all views. When this is
completed paint it all gray with the ex-
ception of any exposed metal parts such
as the bolt nuts.

Now start to carve the fuel pump to
the sections as shown and finish it up by
painting all gray and attaching it to the
bottom of the case. After the fuel pump
is attached firmly add some metal part
underneath the pump to give the motor
a business-like appearance. .

Now start to carve the carburetor
heater and entire unit. When it is all
shaped finish it up as noted on the draw-
ings of each unit: The heater or “hotspot”
should be painted a shiny metal gray and
attached to the motor case first. The car-
buretor unit is painted shiny black and
attached underneath the heater as shown
in Fig. 2 and 3. After the two sections
are attached, for realism purposes, add
all shiny metal fixtures such as bolt nuts,
tie wires and control horns, into their re-
spectful place. Consult all drawings on
these two units.

MISCELLANEOUS: The wiring har-
ness, as shown in Fig. 10, can be made up
by the following means:

Use aluminum tubing for the manifold
and shape it carefully to required form;
watch out for kinking when you are
bending it. All spark plug wires can be
made from plain small-gauge copper
wire. Some models of this Twin Row
Wasp Jr. have different colored wires
for the spark plugs; such as red, orange,
green, and are used for easy identifica-
tion of different models of this motor.
All attachment nuts can be either cut
from wood or metal to their shapes.

All oil lines with the exception of oil-
line ABC, which is of aluminum, can be
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twisted to shape from common copper
wire. Intake pipes also can be made of
wire twisted to shape, painted shiny
black for striking effect. It is best to
shine up all exposed copper oil lines, for
appearance before installing on the
motor.

The cylinders, as shown in Fig. 12 and
12-A, can be made to almost-realism by
following these suggestions, The section
from the lowest part of the barrel to the
top fin above the spark-plug hole can be
turned out on the lathe to almost exact
shape. The barrel section could be
threaded with fine cotton or silk threads
as shown on the “Cyclone F-2” plans.

The main fins can either be built up or
shaped on the lathe. The cylinder head,
which houses the rocker or valve units, will
have to be carved to shape in the Cyclone
plans.

The baffles were made of stiff paper,
glued and wrapped around the cylinders
and on the heads as shown in the baffle
layouts in Fig. 12 and 12A. This should
be varnished (the paper baffles) after it
is attached to give the paper stiffness,
and the varnish should be dry before
you paint it shiny black. Cloth can be
used instead of stiff paper, varnished to
give it stiffness after the cloth has been
glued to the cylinders; then later painted
shiny black.

The Hamilton Standard Propeller hubs
were drawn so that you can build the hab
in correct proportions to the motor. The
shaft, as shown in Fig. 14A, was suggested
for the following reasons: it will add real-
ism to the motor and entire centersection;
it will give your propeller a true and
better support; and if mounted right, it
will not warp the propeller out of align-
ment or it will not run off-center like
nailed propellers do. This shaft can be
turned out in your own machine shop,
your high school machine shop or it can
be made very reasonably (should not
exceed $1 for labor and materials). When
it is installed on your motor you'll be sur-
prised at the snappy appearance it will
give your propeller and motor.

When making the propeller shaft unit,
first make the shaft, then the collar to
fit (with about .001” clearance to allow
free-wheeling) the shaft. It is suggested
that the shaft should be threaded with
fine S.A.E, thread; and before you attach
the shaft to the gear housing, ask or
consult the tap drill size chart to find out
what size hole you should drill in the
gear housing to fit your size thread on the
shaft. The machine screw may be ob-
tained from vour local watchmaker; if he
does not have any in stock that is nearest
to the size you want, ask him where you
could obtain it, as he most likely has a
catalog on these fine screws, bolts and
nuts that can be used with beautiful effect
on other parts of your motor, besides the
propeller hub unit.

If the entire motor is carefully and
neatly made it will add greatly to your
model airplane’s appearance. We have
seen plenty of. beautifully built models
of airplanes but which had a faulty look-
ing motor that marred or ruined the whole
appearance of the model airplane. For
this reason the motor plans were drawn
to aid model builders in putting more
“life” into their airplane models.
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Miniature
Douglas 0-46A

How You Can Build A Scale Model of
the U.S. Army’'s Finest Observation
Plane—Complete In Every Detail

By WILLIAM WYLAM

THE famous “Flying Razor,” nicknamed
because of its odd thin fuselage, namely,
the Douglas Army Observation “O-46A”"
is one of the army’s most successful ob-
servation models. The first airplane was
delivered to the army in 1936 and this air-
plane was considered the greatest stride
made toward the perfect observation-type
of airplanes. It was powered by the 750
horsepower Pratt & Whitney’s “Twin Wasp
Jr.” The fuselage of this airplane was
built in such a-way that there were hardly
any blind spots with the exception. of a
small area in the wing’s center panel and
the area below the floorboard. The flying
characteristic of this airplane permitted
the ship to fly very slowly for mapping
work, without stalling, and at the  same
time it could roar into a high speed of 245
miles per hour at a moment’s notice. This
ship is unusually stable in all kinds of
weather, no matter what position it is flying
in or what the weather, it will always right
itself unaided.. The “O-46As” were sent to
practically every national guard post in the
country and are very popular among
guardsmen.

The Model “O-46A” Observation plane
is a two place, enclosed cockpit, high-wing
monoplane, designed solely for observation
work. The 14 cylinders, 750 horsepower,
twin row “Wasp Jr.” is the powerplant.
The armaments consist of one .30 ‘cali-
ber fixed machine gun, which is located in
the left wing and ‘one .30 caliber swivel gun,
which is in the rear cockpit. The landing
gears are of oleo type shock absorbers with
Bendix mechanical brakes. The color
scheme is the standard army blue fuselage
and army yellow wings and tail groups.

The fuselage is constructed of rolled
aluminum alloy frames stringers on a semi-
monocoque principle. All-Metal, smooth
stressed skin are then riveted onto the

stringers and frames. The
wings are of built-up
aluminum alloy ribs and beams and are
fabric covered. The fixed tail surfaces are
constructed of all-metal frames and stressed
skin covering. Some model “O-46A’s” were
equipped with fabric-covered horizontal
stabilizers instead of the all-metal jobs. The
movable tail and aileron surfaces were of
aluminum alloy frames, encased in fabric.
The entire chassis is enclosed in an all-
metal streamlined housing.

The airfoil that is employed is the U.S.A.
45 modified.

Some Model Building Suggestions

The main reason the “O-46A” was drawn,

was to give the gas modelers a suitable
design for them to experiment with. Be-
cause of the “0-46A’s” beautiful arrange-
ment of the wings and tail surfaces it is
very suitable for gas models. Its high
parasol wings, high horizontal stabilizer
and large vertical stabilizer should be very
favorable for stable gas model flights and
a gas model of this design should be con-
sidered by every serious gas modeler. A
beautiful scale or super-detailed model can
also be built from. these plans. If the
modeler wishes to make a gas model he
must make several important changes in
the entire design so that it will fly. These
changes are only determined by experience
and the knowledge of airfoils. Since all
dimensions are shown on the plans the
plans can safely be redrawn to any definite
scale,

The wings should be drawn up first in its
three elevations; the front, side and top
view. By carefully drawing the entire lay-
outs to your chosen scale, mistakes are
less apt to occur. Also refer to the art-
icle on the “V-143 in Miniature”, page 41,
as you will find numerous suggestions in
drawing up your plans. After the wings

The Douglas 0-46A U.S. Army Observauon Plane

are all drawn begin to lay out the fuselage's
side-view, then the front-view and finally
the top. After the fuselage is completely
drawn finish up the empennage section,
then the undercarriage unit. After the
plans are all drawn, the model .can easily
be planned out to suit the modeler’s method
of construction. It is suggested that the
fuselage be carved out of a solid block or
of two blocks screwed together ; each block
representing one-half of the fuselage and
screwed together at the tail and nose ends.
When the fuselage is completely carved
the screws are removed and the hollowing-
out procedure is very much easier. After
the insides are all hollowed out and all
roughness sanded smooth, the two halves
are then glued together permanently.

The fixed tail surfaces should be made of
solid wood while the movable tail surfaces
should be of built-up construction. The
wing’s center panel should be of carved
solid wood while the two outer panels
should be built up in order to give your
model a realistic appearance. The land-
ing gear should be of solid construction
because of its odd shape: The engine cowl
can be turned down on the lathe to an
exact shape and should be made thin enough-
so that it will fit snugly over your dummy
engine. Before you start to build your
engine it’s best that you see the plans of
the motor, on page 11. The insides of
the fuselage should be lined with tinfoil
to give a realistic metal finish. After the
tin foil has dried add all the cockpit’s de-
tails before you attach your sliding window
cowls. The sliding window cowls should
be built up of thin balsa strips and ising
glass.

Brief Description of the Plans

Figs. 1, 2, 3. These three views show the
final assembly or how the finished model

(continued on page 44)
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“WHIRLWINDS”
IN MINIATURE

The History of the Wright Whirlwind Engines
and How You Can Create an Exact Scale Minia-
ture of One for Your Model

By WILLIAM WYLAM

THE design of the. Wright “Whirlwind”
was first conceived in 1924. In its period
of developments and experiments it was
called a complete success by its first feat
that attracted world wide attention. This
was on May 9, 1926, when Commander -R.
E. Byrd and Pilot Floyd Bennett flew a
tri-motored Fokker, powered by Whirl-
winds, from Spitsbergen to the North Pole
and return. This trip proved the reli-
abilities of the Whirlwinds under all kinds
of operating conditions; and started a-series
of famous Whirlwind flights that made
history. Lindy and his Whirlwind-powered
Ryan made the most memorable flight of
all: his New York-Paris non-stop hop.
Then came Clarence Chamberlain, who flew
non-stop from New York to Germany in
his Whirlwind-powered Bellanca mono-
plane. These are only a few of famous
Whirlwind flights which have made history
over and over. These flights are proof
of the reliabilities and dependabilities of
Wright's products. Not only did these
famous flights prove to the world its de-
pendabilities, but its qualities were shown
in the millions of miles flown by airplanes,
powered by Whirlwinds, in the transpor-
tation of passengers and air mail. Today,
Wright Whirlwinds are used throughout
the world in many types of private, military
and commercial airplanes.

Description of the Wright “Whirl-
wind”
The “Whirtwinds” are divided into four

classes: five cylinders of 165 horsepower,
seven cylinders of 240 horsepower and nine

Extreme right: Front view of the 420 hp.
rear exhaust Whirlwind. Right: The same
engine with a front exhaust manifold

Below: Individual cylinders of the Wright
Whirlwind engines

cylinders of 300 and 420 horsepower.
Each type can be optionally equipped
with a réar exhaust or a front exhaust
system. All types have the same cylin-
der design, the same gear housing and
the same rear section, with the excep-
tion of minor electrical changes. When
the supercharger’s ratio is changed, the
horsepower is changed, making some
models of the same type having different
ratings from the standard types.
When rear exhaust models are chosen,
the exhaust pipes are manufactured by
the airplane’s manufacturer and the de-
sign of the pipes are so numerous that
it is almost impossible to show illustra-
tions. Some manufacturers equip the
Whirlwinds with single-bolted exhaust
pipes, some use single exhaust pipes
that are connected to two exhaust ports
and some makes a rear ring exhaust
collector. When a front exhaust system
is chosen, the engines are equipped with
a standard ring collector manufactured by
the Wright Aeronautical Corporation.

Cylinders

The cylinders are built up of a forged
steel barrel and a cast aluminum head of
Wright design. The fins are cast integral
with the cylinder head to provide cooling
for the exhaust valve and combustion

(continued on page 36)

Right, top: Front view of a 7-cylinder

Whirlwind. Below this are two views of

the rear of this engine showing the carbu-
retor and magnetos
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(continued trom page 33)

chamber. Additional cooling is provided
by two spark plug coolers which are in-
serted in the cylinder heads.

The side exhaust system is another
feature of the Whirlwinds, which permits
the use of either a front or rear exhaust
system. The exhaust ports are provided
with detachable finned elbows for the use
of the standard front exhaust system (col-
lector ring). Another type of elbows are
available for the rear exhaust system.

Rocker support boxes are cast integral
with the cylinder head and are provided
with a cover, which are held in place by
springs or clamps. The springs or clamps
are easily removable for inspection of the
valve mechanism. The cover forms a rigid
support for the anti-drag ring, eliminating
the use of brackets.

Crankcase

The crankcase consist of five major cast-
ings of high tensile aluminum alloy. The
sections are: i

1. The nose section (Fig. No. 12), which
supports the propeller thrust bearings and
is conical in shape.

2. The intermediate section (Fig. No.
13), which supports the front main bear-
ings.

3. The main section (Fig. No. 14), which
provides the cylinder pads, holds down
studs and support for the crankshaft. Also,
the cams and cams-follower are housed at
the rear of this section.

4. The supercharger section (Fig. No.

15) has a diaphragm that carries the im-
pellor and its drive. The diffuser and
distributor is located in this section and in
section Fig. No. 16A.

5. The rear section (Fig. No. 16) houses
the accessory drives and supports the
various accessories such as magretos, gen-
erator, starter and various connections.
The mounting Iugs are also in this section.

Exhaust Manifold

The front exhaust collector ring, which
scavenges the exhaust gases, is standard
equipment. Rear exhaust can be made into
small stacks or a collector ring system;
they are to be determined by the design of
the engine cowl and airplane before the
system is decided upon.

The cowl and manifold support is a
formed aluminum plate, fitted between the
exhaust manifold and the crankcase front
section. They are rigidly attached by
riveted plates at the fastening points and
are provided with cowl fasteners at its

(continued from page 9)

section connect the aileron control cable
to the bell crank unit. (See Figures 6 and
7.) After the top wing panel is perma-
nently attached to the cabane section begin
to cover the entire wing with a good
grade cloth or paper. (Some preter to cover
their wings before attaching them to the
fuselage, but use your own judgment.)
Attach the lower wing panel to the fuselage
as shown in Figure 7 or use your own
method of building the wing fittings.

outer circumference. The front of the
cowl is open and no shutters are used.
There is an opening at the fower part of
the cowl to connect with the carburetor
preheater (commonly called carburetor
heater) and air cleaner.

Carburetor Air Preheater and Cleaner

The combination carburetor air preheater
and cleaner insures a supply of a clean,
heated mixture to the carburetor; and it
prevents ice formation in the -carburetor
during cold operation. Controls are pro-
vided to permit the regulation of the amount
of preheat in different climatic conditions.

Specifications of “Whirkwind”’ models
165 H.P. 240 H.P. 300 H.P. 420 H.P.

No. of

Cylindérs 5 7 9 9
H.P. at v

R.P.M. 2,000 2,000 2,000 2,150
Hore » " 57 5
Stroke 5-1/2" 5-1/2" .5-1/2" 5-1/2"
Length 40-11/16" 40-5/32" 43-7/16” 43-7/16"
Max. Eng.

Dia. 45" 45" 45" 45"

Building the “W hirlwind” Model

When building a model motor for a
model airplane of a known scale, use the
same scale on the motor as you used on
the airplane.

The first piece to make is Fig. No. 14.
Use your scale and, besides referring to
Fig. No. 14, refer to Figs. No. 7 and No. 8
to determine the width, length and thick-
ness of this section. Secure a block of wood
that will be about an inch over these dimen-
sions, except for the thickness. Plane both
sides (front and rear sides) down to the
exact thickness, making sure that the whole
side is parallel to the other side. On both
the rear and front sides, lay out the hori-
zontal and vertical center-lines—be sure that
the two centers are ift exact linage. Refer
to Fig. No. 7 and draw the scaled circle
“LX” on beth sides from the engine cen-
ters. Draw a much larger circle from the
same centers and divide this circle into nine
equal segments. At each division, place
a point, which totals nine in all. Do this
on bhoth sides. Draw nine lines from the
center that will pass through the points on
the large circle. Do the same on the other
side. At the points where the cylinder
center-lines meet the circle “LX,)” draw
nine lines that will be at right angles

After the airplane is finished spray the
surfaces with the best grade paint or
enamel that you can possibly use; as a good
quality paint would make a very excellent
finish. The fuselage and all-metal surfaces
should be sprayed with light navy or battle-
ship gray e¢namel. All fabric surfaces
should be painted or sprayed with alum-
inum, with the exception of the upper wing
top surface, which is orange-vellow. Paint
all lettering black. also all small details
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(90 degrees) to the cylinders’ center-lines
that will pass through the points on the
circle “LX.” Use the same operation on
the other side but make sure that the angles
will be parallel to the other sides. Now
cut away the surplus to your best judgment.
When complete, check each angle for per-
fect squareness to all sides. Draw the
cylinders’ side center-line around the block;
drawing the lines that will join the front
and rear center-lines and that will pass
through the side center-lines. Mark each
exact cylinder mounting center with a dis-
tinctive point, Hollow out the center and
when finished drill the dowel holes, if you
are going to use the same system as ex-
plained in the Wright “F-50” directions.

Now proceed to Fig. No. 13 and nmake
the first shape the best that you know how.
When it is all shaped, finish it off with the
offset circles. Attach the section to Fig.
No. 14 and smooth all the nine sides evenly.

If you wish, you can turn Fig. No. 12
on the lathe and finish it off like the as-
sembly drawings show (Fig. No. 1 and
No. 2). Fig. No. 15 can also be turned
on the lathe. It is best to drill the push-
rods’ holes as shown on the plan, for when
assembling the rods will be less apt to
get out of line.

Now proceea to Fig. No. 16A, which is
rather a difficult job. It's best to make a
template first and, after it is completed,
figure out your best way to make the sec-
tion. If you can carve it out of one single
block, do it. If you can make a better job
by building it up, then do it this way. When
the job is completed, make the rear section
and attach both pieces together. On Fig.
No. 16A, round all corners and also the
same corners where the rear section is
attached to Fig. 16A. Also by referring to
the photographs, you can get a good idea of
the curves and requirements.

1t the nose scction is completed, de-
tailed according to the assembly drawings,
then make the cylinders as shown in the
Wright “F-50" directions. Attach the
cylinders to the block and at the same time
make sure that the pushrods are attached
in exact linage. Add the wire harness
(Fig. No. 17) with its accessories . . . later
add the baffles and all rear gadgets. Paint
it now, and, when the paint is dry, add the
metal fixtures,

-1938

that would be constantly handled are pamted
black. with a few exceptions. Paint the
squadron colors with any primary or sec-
ondary color, according to the squadron
pictures that vou have on hand.

Model Airplane Pedestal
The pedestal as shown in Figure 10A 1s
about the best way to exhibit all model air-
planes with a retractable landing gear sys-
tem. These pedestals add beauty to the



model bv showing how the airplane appears
with the wheels folded away or in extended
position. It is possible to show the model
in both air and land position by having one
wheel folded and one wheel extended.

Use an old lamp-stand (wooden table
lamp), an automobile engine valve or make
a pedestal somewhat like the shape as
shown in Figure 10A. Be sure that you

make the base large enough so it will give
a very rigid non-swaying support to your
model, so that it can’t be easily tipped or
blown over. When the pedestal is all shaped
sand the wood down to a very smooth
finish; then use the best wood stains to
bring out the beauty of the wood. When
the pedestal is all stained, shellac with
white shellac, sanding down the dry shellac

finish, then finally covering the pedestal
with a varnish coat. It is best to glue a
felt pad to the base so it will deaden all
vibrations and rattling. Also, it is sug-
gested that you have your jeweler engrave
a silver or shiny brass nameplate for the
pedestal . . . this will add a very distinctive
touch to the appearance of the whole exhibit.
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The Chance Vought V-143 pursuit low-wing monoplane. The landing gear wheels are clearly visible

Pursuit Plane
In Miniature

Here's What the Scale Model Builders Have Been
Looking For—Complete Detail Plans and Instructions
to Build a V-143 Vought Pursuit Monoplane

THE “V-143" Chance Vought pursuit
monoplane is one of America’s finest
example of clean airplane design. It is
built by Chance Vought Aircraft, a divi-
sion of the United Aircraft Corporation,
at East Hartford, Connecticut. It is pow-
ered by a Twin Wasp Junior, Model
“SB4-6,” with horsepower ratings of 750
at 2550 R.P.M. at 9000 feet altitude and
825 H.P. at 2625 R.P.M. for take off.
Plans on this engine appear on page 11
of this book, and it suggested that the
builder build his dummy motor from these
plans. Details on the rivet’s centerlines,
both lengthwise and crosswise on the
wings, fuselage and tails are unobtain-
able. Also, due to stringent regulations,
data on the landing gear mechanism is
also unobtainable but word informations
say that it is hinged on a pivot, which is
connected te an electric motor by pinion
gears. Also the motor is operated by a
switch in the cockpit. The rivets are of
flush type, about 1/4” diameter. All sec-
ondary measurements outside of the main
specifications such as span, height and
length overall were scaled from the origi-
nal factory three-views. They were put
on the plans to aid the modeler in redraw-
ing up his plans. The drawings as shown
on the General Arrangements Plan (Plate
No. 3) were drawn to aid builders in
building the entire internal details in cor-
rect proportions to the scale. Nearly all
military airplanes in the United States
military services are equipped with hang-
ing pedals, standard type pilot seats and
controls.

It is suggested that all model builders
should redraw up their airplane plans for
several reasons, First, after the modeler
finishes the plans, he will understand the

entire airplane design better than by fol-
lowing somebody else’s plans. Second,

the ability to read fine drawings and blue- .

prints is an asset to anybody wishing to
enter the aviation industries; either as a
mechanic, skilled workman, metal worker,
machinist, draftsman or as an aviator.
One way or another, persons connected
with the aviation industry come in con-
tract with blueprints and the subject must
be grasped without spending any exces-
sive amount of time. So the best method
of the ability to read blueprints is to learn
by doing. Aeronautical drafting is a
fascinating game to those interested in
aviation so we are giving some points on
drawing up the plans in three-view form
like they do at the factory.

Redrawing the V-143

Before you start to draw your plans
choose the scale that you wish to build
your model. Use this scale and measure
up the span, height and length overall of
the V-143 and secure a sheet of drawing
paper that will allow tl:: drawing of the
three-view outline in standard “L” shape
layout plus a few inches more for margins
(top view in upper left-hand corner, front
view below the top view in line with the
top view’s center line; the left side view
in the right side corner in line with the
front view’s horizontal center-line). After
you are sure that the paper is large
enough for the drawing of plans to your
chosen scale, attach the paper to the
board. It is best to draw a border equal
distances from all sides, say 3/4” margin.
Now measure the space (height and
length) inside the border and make a note
of it. Now refer to Plate No. 1 and scale
the three main demensions outside the

[41]

By WILLIAM WYLAM

border in order as listed: Length of top
view and height of front view on left side
(outside of border); and span of front
view and length overall of side view un-
derneath the border-line. On the left side
space outside the border-line measure up
in ‘inches the height and length, then add
together. Subtract the result of the ad-
dition of the length and height in scaled
distance from the height of the space in-
side of the border, divide the results by
three and this will give you the clearance
of all the even spaces; i.e., the height of
the ground line from the border, the dis-
tance from the top of the tail to the lead-
ing edge of the propeller and the space
between the rudder and top border line.

Use this same procedure on the front
view and the left side view; by adding up
the scaled distance in inches of the span
and length overall, subtracting the results
from the lengthwise size of the space in-
side the border, dividing the balance by
three for the clearance of the left wing
tip and left side border-line, the distance
between the right wing tip and leading
edge of the propeller, and the space be-
tween the rudder and the right side bor-
der-line. Draw all these clearance lines
very light with the exception of the
ground line on the front and left side
view, which should be as heavy as the
drawing itself.

Now draw the center line of the top
view right down to the front view, mak-
ing sure that it is in true center and make
the line very sharp. Refer to Fig. No.
6A for the height of the thrust line and
make this scaled distance up from the
ground line on the top view’s center line.
At this point draw the horizontal center
line right across the entire page; parallel
to the ground line. Refer to Fig. No. 2
and draw the entire engine cowl, machine
gun housings and propeller. Refer to
Fig. No. 6 and draw the entire front wing
layeut. Refer to Fig. No. 6A and lay out
the center line of the propeller before
drawing it. Lay out the line parellel to
the propeller’s center line; that is, the
scaled distance from the propeller’s center
line to the leading edge of the wing.
Using the specifications shown on Fig.
No. 6A, draw the wing by projecting lines

(continued on page 44)
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(continued from page 41)

over from the iront view.

When the wing is drawn, refer to Fig.
No. 1 and start to draw the side view of
the engine cowl. When finished, draw
the front wheels and under-carriage. Now
refer to Fig. No. 10 and lay out the fuse-
lage contour. Refer to Fig. No. 7 and
draw the vertical stabilizer. Refer to
Figs. No. 1 and No. 8 and draw the hori-
zontal stabilizer. Then start drawing the
windshield. Draw all fine details with
the exception of the wing details which
are to be added when the top view is
finished.

Refer to Fig. No. 2 and fill in all de-
tails around the under side of the engine
cowl and add the landing gear chassis by
projecting lines from the left side view
and by referring to Fig. No. 2. When
the lower works are drawn, start to draw
the windshield and vertical stabilizer.

On the top view, start the propeller’s
center line and start the top view drawing
in the same order as you draw the left
side view; i.e., draw the wing first, then
engine cowl, propeller. Refer to Fig. No.
10A and draw the fuselage top view. Re-
fer to Fig. No. 8 and draw the entire
horizontal stabilizer. Refer to your side
view and draw the top view of the vertical
stabilizer; also the top view of the wind-
shield by referring to Fig. No. 3 and
your side view drawing. Add all the fine
details to the top view and proceed to do
so on the other view.

(continued from page 25)

should appear before the squadron colors
or markings are painted on to the fuselage
or wings. You will note the exact position
ot all rivet lines and all cowl screws be-
sides numerous detachable cowls.

Fig. 4, 5, 6. If the reader would make
careful use of all the data that is shown
in these three figures he can draw his
model plans to any scale that he prefers to
use and would have almost an exact outline
of the airplane; by simply scaling down the
dimensions to your chosen scale. After
the plans are all drawn refer to the final
assembly views and fill in all the missing
detail.

Fig. 7. The special bottom view has been
drawn so that all details on the left-side
view is understood from the bottom view.

Building the Model

The large airplane is of all metal con-
struction. However if you do not wish
to make the model of metal you may
make it of wood. A beautiful job may be
made of it by either method you may
choose to use. Every modeler has his
own “pet method” of building the fuse-
lage . . . and the plans were drawn to
accommodate the different methods of
building this difficult section.. Some may
make the fillet (line “UVK” on Fig. No.
10 and 10A) as a part of the fuselage; and
some make these as two separate units.
Whatever methods he chooses, there are
provisions in the plans to help him in his
work in laying out the rough fuselage.
He may make the fuselage in one piece
or he may choose the common split-
method (screwing two boards together,
shaping the fuselage, unscrew and take
the boards apart, then hollow it out.
When finished, sand the insides, then glue
the two sections together.) Whatever
methods you choose to make your fuse-
lage, make your templates accordingly.
If you are just going to make the fuselage
shell and add the fillets on later (bees-
wax or plastic wood or any forming com-
pound) just make the templates to check
only the fuselage curve and leave out the
fillet curve, (as shown in sections “A-2"
and “A-3.”)

After the fuselage is shaped on the out-
side, hollow it out according to the way
you planned to build the model (the dotted
lines on sections “A-3” to “A-7" may be

You will see numerous details that are not
seen on any other final assembly views of
this airplane.

Fig. 8. The drawing of all cross sections
will be appreciated, we believe, as a great
help; these sections can be used in solid or
built up fuselage construction work. The
builder must use his best judgment of how
he wishes to make his patterns or templates.

Fig. 9. All the rib sections that are
shown were divided into tenths so they
can be easily enlarged as follows: If
the modeler wishes to build his model to a
34" scale he must enlarge the ribs by four
(4) times. First you must draw the sec-
tion’s center line, then lay out the width of
the rib and the height above and below the
centerline. Divide the rib into ten seg-
ments and draw lines at right angles to

[44]

hollowed out, remain solid or be a separ-
ate piece without spoiling the true curve
of the ship.) When the fuselage is hol-
lowed to the size you want it to be, begin
to make the center wing section as shown
on the plans. If you wish to cut away the
portion to allow the fitting of the wing
to the underneath of the fuselage shell,
you may do this; or you may carve a de-
pression on the top side of the center sec-
tion to fit the lower side of the fuselage.
Whatever method you choose, make al-
lowance to make the fillets realistic.
When the center panels are about ready
to attach, make the right and left wing
panels.

Then make the tail surfaces and attach
all units the way you plan the model.
Before you attach permanently check up
on your controls if you are going to in-
stall them as shown on Plate 3. If you wish
to add inside details in correct proportion
to your scale, refer to the Suggested Gen-
2sral Arrangement page which is Plate
No. 3. Before attaching any external
parts sand the entire model smooth with
medium size sandpaper. After all the
coarseness has been removed resand with
fine sandpaper; then shellac all external
surfaces. When dry, resand with extra
fine sandpaper down to a finish that feels
like glass. The first V-143 was painted
the standard U.S. Army color scheme;
which is Army-blue fuselage, Army-yel-
low orange wing and tail surfaces with
red, white and blue cocades and stripes.

-1938

the center lines which will represent each
tenth’s line. Spread your dividers to the
distance on the first tenth’s line from the
center line to the curve of the rib above
the center line, multiply this distance four
times on the first tenth’s line of your rib
plan and place the point in its respective
location. Repeat the procedure in spreading
your dividers to the distance below the
center line on the first tenth’s line to the
curve of the lower rib's surface and mul-
tiply this distance by four times and placing
the point in its respective location below
your rib’s center line on the first tenth’s
line. By studying this procedure over and
over, you will easily grasp the method of
enlarging the ribs with the least amount of
time. This method is fairly accurate for
scale mode] work. 1939
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The “F-50" Cyclone
in Miniature
Interesting Phases of the Development and Con-

struction Details of This Famous Engine and How
You Can Build a Model of It

By WILLIAM WYLAM

History of the “F” Cyclone

HE Wright Cyclones are building up
an ®enviable reputation since their first de-
sign was created in 1924. It was the first
built job for the Navy order, which was
to replace the obsolete and worn out Lib-
erty engines in the Navy patrol boats.
Since then, the Cyclones were progressively
developed from 420 horsepower to the rat-
ing of 820 horsepower as shown in
the “F-50" models; recent develop-
ments have boosted the horsepower
rating to over 1,200!

The different models which have
successfully marked each stage in its
development, are widely used by the
United States Army and Navy; by
foreign governments throughout the
world and by various commercial air
lines. The Cyclone’s greatest contri-
bution to the truthfulness of its reli-
ability was shown by its achievemernit
in powering the high speed Martin
Bombers on the mass flight to
Alaska, from Washington, D.C,, and
return.

The Cyclone engine is used in the
most recent and advanced types of
military and commercial airplanes
because of the lightness per horse-
power, its simple mounting system
and its instant reaction to the oper-
ator’s touch. In the commercial field,
Wright Cyclones power the majority
of latest highspeed transports.

Lindbergh flew the Atlantic with a Whirl-
wind, a small version of the cyclone.

Side view. Note carburetor at rear

Description of the “F-50”
Cyclone

Fundamentally, the design .of the
“F-50" follows closely the original
model from which the “F-50" was
developed. No change has been )
made in the basic design; and all its parts
are interchangeable. By substituting super-
charger drive gears of a lower or higher

Front view showing cylinder arrangement

ratio and by altering the carburetor

settings correspondingly, the performance
characteristics of any series may be
adapted to desired operating condi-
tions.

Five major refinements are incor-
porated in the “F-50" models to pro-
duce higher power outputs, both at
sea level and at higher altitudes. The
refinements are the dynamic damper,
controlled pressure lubrication of the
valve gears, a new cylinder head,
specially hardened cylinder barrels
and improved supercharger unit.

The dynamic damper incorporated

in the crankshaft assembly is a de-

vice to permit a smoother operation
never attained before in any radial
engines. Also this counterweight re-
moves engine speed restrictions.
The controlled pressure lubrication
of the valve gear system employed
on the “F-50” brings all parts of the
engine under lubrication from the
main oil system. Complete control
of the lubrication oil entering the
system is provided by a manually

[49]

A rear view of the “F-50" Cyclone

operated (hand) valve on the main -0il

pump. By opening this valve for 15 sec-

onds or more the entire mechanism is
lubricated and this system eliminates
the removal of engine cowlings, re-
duced maintenance and does away
with the external lubrication equip-
ments.

The cylinder heads are built up in
accordance with standard Wright
practice; aluminum alloy heads are
screwed and shrunk on to the alloy
steel barrels and are fitted with an
ingenious system of pressure baffles.
The rocker support boxes are cast
whole and are machined to the de-
sired finish. Both exhaust and intake
ports are located at the rear of the
cylinders. The exhaust ports are
provided with four studs instead of
two. This permits a more rigid at-
tachment of exhaust pipes or mani-
fold units to the cylinders, increasing
the life and power of the engine.
The exhaust valves have sodium
filled heads and stem to help decrease
the heat at the valve heads. The
exhaust valves are “faced” with
Stellite and these valves have stain-

less steel seats.

The cylinder barrels follow the same
design as the first series, They are ma-
chined from alloy Steel forgings and are
threaded on the upper ends for attachment
to the cylinder heads. The barrels are
treated to a special process that will give
them an exceptionally hard surface on the
inside.

The cooling systems of the cylinder
heads and barrels are by the use of inter-
cylinder baffles and cylinder head baffles,
which are made of pressed steel. This
baffling system insures a smooth flow of
air over all portions of the cylinder heads
and barrels and permits the uniformity
of cooling, The inter-cylinder baffling di-
rects the cooling air to the rear of the
barrels while the head baffles force the air
to flow around the contour of the cylinder
head to the rear spark plugs. On the
rocker support boxes, lugs are provided
for attachment of ring, anti-drag cowl or
full NACA cowls.

The supercharger unit has an eleven
inch impeller installed in the supercharger

(continued on page 52)
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(continued from page 49)

chamber. It runs at low speed and operates
on plain roller bearings, mounted on the
crankshaft. This unit keeps the engine’s
performance uniform at all heights.

Building the Cyclone “F-50" Model

If you are planning to build an authentic
scale model of the “F-50” for a model
airplane, use the same scale in full pro-
portion with both the engine and airplane
miniatures. To make the last statement
clear, if the model airplane scale is 34”;
the engine scale is 1/32” equals one inch
or the engine scale is also 34”. After you
have the scales all worked out, use the
engine’s scale throughout the entire build-
ing of the “F-50.”

Motor Block

The first piece to make is the motor
block (Figure 1 on plate 3). Use your
scale to find out the width, height and
thickness of this block; obtain a straight-
grained piece of wood whose dimensions
are a half inch over the dimensions of
the block’s. On the front and rear sides
of the block, after the exact thickness has
been reached, draw the vertical and hori-
zontal center lines. Form the centers of
the two sides, draw a circle equal to the
scaled radius of 1134”. Scribe also from
the same center on the front side, another
circle equal to the scaled radius of 934”.
At the top, where the vertical center line
meets the largest circle, divide the circle

into 9 equal segments. At the end of each
segment, mark a point which will total
9 in all. From the center of the engine,
draw 9 cylinder center lines that will pass
through the points on the circle. You will
get a better idea of this layout if you refer
to Figure 18 on page 50 On the points where
the cylinder center lines meet the circle,
draw 9 lines that will be at right angles
to the cylinder’s center lines; these newly
formed lines are the angles of the cylinder’s
bases. Now use your own judgment in

cutting away the surplus of each base, and -

when completed, see that all angles are
equal and are square to both the rear and
front sides. Now draw the two right angle
center lines on each base and mark each
center. On these centers, drill 9 holes “A”
toward the center of the engine. Drill the
holes large enough to admit the size of your
chosen dowels. Drill ,at the front side
through the rear side, a hole large enough
to lighten the block without harm. The
hole as shown in-the drawing (Figure 1)
is sufficient.

Rear Sections
Now make the piece for Figure 2 of
any material that you choose. When finished
bellowing out the center, glue the oiece
on the exact center of the rear side of

Figure 1. The unit as shown in Figure
3 is next to make. I suggest that it should
be made in three pieces (not counting the
mounting gadgets and intake ports); two
thin layers for the thin outside rims (two)
and a thick piece for the center. After
the center piece has been shaped, @ake
the 9 mounting gadgets and attach; finish
off the entire piece to resemble the drawing
and then add the two outside rims later.
When completed, hollow out the center
to your best judgment but make sure that
the top is closed up like the drawing shows.
Glue or attach Figure 3 to Figure 2 on
the motor block.

Now make the complete unit for the
supercharger chamber (Figure 4). The
heavy center piece can be made on a lathe,

cutting off the top of the piece as shown
on the drawing. After the piece is carefully
hollowed out, drill a hole through the lo-
cation of the gun synchronizers (refer to
the top-view drawing on page48).Add all
small plain bases (odd ones) for different
parts now, then add a thin layer (heavy
paper will do) to cover up the back; and
on top of this layer, lay another thin layer
to represent the bolted rim. When com-
pleted, glue the entire unit onto the exact
center of the back of Figure 3.

Cylinders

The nine cylinders should be made next.
On Figure 11 of page51 you will get a
suggested idea to make a lifelike cylinder.
On page48 the four-view drawings of the
cylinder design will. give you a broad idea
of the cylinder’s appearance. From Figure
11, it is suggested to make the whole
cylinder head into halves. The lower unit
can be made on the lathe and finished off
to exactness, by winding thread at the
proper place. Before threading, it is best to
drill through the center, to insert a dowel
that is the same size as the holes “A” on
Figure 1. It is also suggested that the upper
half should be built up-of alternating layers
and that the rocker houses should be carved
separate from the block as shown on
Figure 11. (It's best to not attach the
houses until it is all carved). When the
entire upper half of the cylinders is finished,
glue the two halves together and attach
to the motor block, one at a time.

If the model builder wishes to make an
exact pattern of one cylinder and cast the
others from this pattern, here are my sug-
gestions. On the market, there is a company
that manufactures liquid rubber in two
states (conditions) that will enable any-
body to make flexible moulds. To use this
method, the pattern must be made first
and the first rubber is applied like paint;
the second rubber is applied like putty to
a window. This company's (So-Lo-Go-Ma
Works of Cincinnati, Ohio) praduct comes
in two cans, called “Number 1” and “Num-
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ber 27 Number two is painted on the
pattern in six or more coats; each coat
is applied after the last coat is dry (Figure
12). When a sufficient thickness of number
two is obtained, then spread on Number
one (Figure 13). Put the mould away after
a sufficient thickness of Number one is
secured and let it stand for about 24 hours.
When Number one is dry and hard, cut an
opening around the mould in such a way
that it will permit you to remove the
castings with the greatest ease (Figure
14). On Figure 15, you will see that ad-
hesive tape is used to keep the opening
together and that the dotted box is a sug-
gested support for the mould. Make the
support out of plaster or a carved block.
Turn the block around as it appears in
Figure 16. Also in Figure 16, you will
notice how to sift the plaster into the bowl
of water. To make the proper plaster
mixture, use plaster of Paris, fill up the
mould with water and dump the water in
a bowl. Now add the plaster as shown in
Figure 16; be careful to build up an even
pile and when the plaster is -even with
the water, let it stand for 10 minutes. Then
slowly mix the plaster with a circular
movement for a few seconds. When through,
pour the plaster into the mould very slowly
to prevent the formation of air bubbles. Put
the mould in a warm dry spot to harden;
when the plaster is hard, remove the tape
and carefully open the mould to remove
the casting.

Miscellaneous

Figures 5, 6, 7, 8 and 9 can be made with
the same procedure as employed in making
the other units. After all these units are
finished, attach them to the motor in their
proper position. Now make the intake tubes
of soft wire or anythting that you think
is best. Now paint the entire unfinished
engine according to the information set
on page 3. (Don’t paint the surface inside
of the guide circle). Attach the finished
wire harness (Figure 10) which must be
painted before attaching, with all its fix-
tures to the engine. When the harness is
attached, add the baffle plates and oil pas-
sage line. Now add the correct gear hous-
ing on-the nose of the engine; make sure
that it is on the guide line as shown in
Figure 1, When the gear housing is secured
to the block, add all the cam rods, bolts
and the oil strainer system. When the
entire model is all painted and polished,
add all the metal gadgets. They are so
numerous that space does not permit me
to put it all down in writing but you will
get a broad idea of the quantity of these
details by referring to the assembly draw-
ings. (The “87" band on the intake pipes
is painted red-orange, the intake pipes are
a shiny black color . . . the same color is
used on the baffles, name plates and other
similar devices.) 1936
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The Hawk “III-C”
In Miniature '

Instructions and Plans for Building a Minia- /
ture Pursuit Ship That Will Stir the Heart
of Every Scale Model Builder

By WILLIAM WYLAM

THE Type “III-C” Hawk is one of the
latest additions to the illustrious family of
Hawks—known throughout the world for
its high performance and high maneuvera-
bility. With its powerful heart, namely the
Wright Cyclone “F-50,” it can tear through
the air at a terrific rate; climb like a bal-
loon at a fictional rate, too.

This model represents 12 years of in-
tensive research by the engineering depart-
ment of the Curtiss Airplane Division. As
the years rolled by, it was constantly re-
fined in performance, maintenance and
structure; to the highest degree of perfec-

tion. No doubt, this new Hawk has
established new standards

of maneuverability and per-
formance in the pursuit plane
class.

General Description of
the Construction
The Fuselage Structure

The fuselage is of welded
steel (chrome-molybdenum)
tubular  construction.  At-
taching brackets and fittings
are of sheet steel and forg-
ings. They are welded into
the fuselage structure for
attaching the engine mount,
wings, empennage, tail wheel unit and land-
ing gear unit to the structure by means of
bolts. All bulkheads, supports and formers
are also welded onto the structure, and they
are of “U"” cross section, steel sheets. The
fairing strips are of dural tubing and are
also welded to the supports.

The fuselage, from the engine compart-
ment to the cockpit, is cowled with large
metal hinged doors, which permits easy
access to all parts of the front portion of
the airplane. The cowlings are made of
aluminum alloy sheets, reinforced and stif-

fened to withstand abuses and long wear. .

From the cockpit to the tailpost, the fuse-
lage is fabric covered, with the exception
of the turtledeck. The turtledeck is of
hinged aluminum alloy sheet cowl con-
struction; and this provides the baggage
compartment. On the front

part of the turtledeck, a slid-

The

deck and under the fin is cowled with metal,
which is removable for servicing pur-
poses. Large inspection doors are pro-
vided in the covering and a door is pro-
vided at the bottom of the fuselage near
the controls.

The cockpit has a full floor of aluminum
alloy sheet, and the sides are-lined with
the same materials. They are fitted about
with various controls, and are very clean
and neat in appearance. The windshield is
mounted on a welded super-structure of
the fuselage. It is of three pieces of shat-
terproof glass and it is set in moulded rub-
ber channels which protect the glass from

T —
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Note the bomb and landing gear details

damage. The instruments are grouped on a
board, directly parallel to the vertical line,
and the main center of the board is covered
with leather crash pad. For night flying,
the instruments are indirectly lighted and
a rheostat is provided to reduce the glare or
reflections. The pilot seat is made of alumi-
num alloy and is shaped for the use of
standard seat-type parachutes. The seat
height is adjustable in the air by an operat-
ing crank on the side. A cushion back is
provided, which can be used as a life pre-
Server.

Rudder controls are of hanging type, and
are made of welded steel tubing. Large
aluminum brake pads are hinged to the low-
er end of the pedal bars. Heavy cables are
attached to the sides of these pedals, passed
through pullies and runs out to the rudder

Curtiss Hawk “III-C” pursuit plane

horn. The control stick unit is of ball bear-
ing construction ; and is bolted to the floor
of the cockpit.

The aileron control is of push and pull
system which is located in the lower wing;
and it operates the ailerons by a strut, which
is attached to a bell crank. The elevator
control is a connected rod from the stick to
a balanced pivot behind the pilot’s seat. At
the pivot, a push pull rod runs to another
pivot then to the internal elevator horn.
The stabilizer control in the cockpit is a
crank, which is made with a recording dial,
which shows the number of degrees of the
stabilizer’s nose position. It is connected
to the crank and screw post
by means of an endless chain.
The elevator’s flettners are
hinged to the elevator’s
frame and are connected by
a rod to a stiff horn, fixed to
the stabilizer's frame. The
rudder’s flettner is adjustable
from the cockpit by means
of a spinning wheel and an
endless chain.

Wing Cellule

The upper wing is of one
continuous panel of light
rigid construction. The beams
are of hollow box section of spruce and
plywood construction. Welded steel fittings
are formed about the beams, and are bolted
on, for attachments of struts and wires. The
ribs are built up of spruce diagonal brac-
ings and plywood webs. Diagonal anti-drag
wires are of steel tie rods and are attached
to steel compression trusses. The lower
panels are of similar construction as the up-
per one is. The inboard end of each lower
panel is attached to the fuselage by steel
pins, which pass through the lugs, which
are bolted to the beams' ends. Double fly-
ing wires are provided for both front and
rear beams of the upper panel; and run
to fittings, which are attached to the front
beams of the lower panels. The wires are
connected with separators to deaden the
vibration, and are of streamlined shape.
The leading edges of both
wings, from the front beam

ing antidraft shield is mount-
ed which is made of trans-
parent pyralin. The shield
can be locked while in flight
and can be quickly unlocked
in case of emergency. The
bottom of the turtledeck is
of heavy canvas floor, which
is easily opened for access to
the inside of the fuselage.
The rear of the turtle-

[55]

The front view shows the wing alignment clearly

around the nose are covered
with dural sheets. Wings,
panels and ailerons are
covered with cotton cloth
and are sewed to the ribs.
The ailerons’ ribs are of
dural sheets and are welded
to their beams. The beams
are hinged to the rear beams
of the upper wings; and the

(continied on page 58)
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(continued from page 55)
hinges are of ball bearing comstruction,
The Empennage

The front and rear beams of the fin
are of steel tubular structure; the front
beam of the stabilizer is of steel tubing,
while the rear beam is of channel section
of dural, and the torque tube of the elevator
is of steel tubular structure. The ribs are
riveted to the beams and are of dural chan-
nel section. They are provided with lighten-
ing holes of varying diameters. The outside
edges are of dural sheets, which are riveted
to the ribs. The leading edges of stabilizer
are covered with dural; the entire empen-
nage is covered with cotton, with the excep-
tion of the flettners, which are of metal.

The Chassis

Both sides of the landing gear are sep-
arate units. The welded steel drag trusses
are of fixed length and are hinged to one
at two fittings on the lower parts of the
fuselage’s side truss. On the other end, it is
hinged to the shock absorber’s strut by a
horizontal pin joint. The axle is rigidly
attached to the lower portion of the oleo
strut. The retracting nut on the top of the
oleo strut 1is internally threaded and
mounted to pass through a retracting screw.
Rotation of the retraction screws raises
and lowers the oleo and drag struts; in
and out of the wheel well. The upper ends:
of the two retracting screws are joined by
bevel gears and are mounted with a
sprocket. This sprocket is connected to the
retracting crank in the cockpit by means
of an endless chain.

The tail-wheel unit is of 360 degrees
rotation and can be locked in fore, aft
and straight position; and is controllable
from the cockpit.

Making the Model of the “III-C”

If the model builder wishes to build a
solid scale model from these plans, he may
do so. First, choose the size you wish to
build the model and enlarge the general
three-view outline to that. scale; omit all
internal details. Draw the fuselage’s cross
sections and the rib’s cross sections to the
same scale as the rough drawings’ scale
is. With these rough drawings on the
cross sections, make all necessary tem-

. plates; either out of cardboard or metal.
After the templates are made, refer to
the rough drawings and determine the
width, length and height of the fuselage.
Secure a fine grained stock of wood that
will be a half inch over these dimensions
and square up all sides. Draw the center
lines through all sides; secure its exact lo-
cation by referring to the rough drawing.
Trace or draw the fuselage’s outline of
the side, one left and one right. Cut away
all surplus and when complete, square the

recent cut side with the other sides. Now
trace or draw the top and. bottom fuse-
lage’s outline on their correct sides; and
cut away all surplus. After all sides are
found to be square, now begin to shape
the cross sections. First use template made
for section “C-C,” locate this section on
the block and shave away all surplus to
the shape of the template. Locate section
“B-B” on the block and shave from “C-C”
to “B-B” into a smooth exact contour.
After “B-B” is shaped, locate section “A-A”
and work section “B-B” smoothly into
“A-A”; without spoiling the fuselage con-
tour. Reverse this procedure when shaping
toward the tail post. After the entire
fuselage is correctly shaped, make the en-
gine cowl and attach to the fuselage.
Carve out the wheel well, add all small
gadgets and details and then add the wing
butts for the lower wings.

Now proceed on the wings. After the
height, width and length are known, obtain
a fine grained block of wood that is a
half inch over these dimensions; for
clearness. On this block, lay out the general
outline of the top sides of each separate
wing panel. Now carefully cut away all
surplus on both the leading edges and trail-
ing edges of the panels; when completed,
make sure that the newly cut sides are
square to the other sides. Now lay out the
dihedral angles of the bottom sides of the

pancls; on both the leading and trailing
cdges. Plane or shave away the surplus
toward the tips. After the bottom is found
square to the other sides, mark off the
location of rib No, 22 on both the top
and bottom sides of the top wing (refer
to bottom view drawing on page 2 to find
the location of this rib No. 22). Use a
template of this rib’s cross scction to check
the shaving and shaping of this scction to
its exact shape. When finished, mark oft
the location of rib No. 36 on both sides
of the top and bottom, the upper wing
and shape this section to fit the template
of rib No. 36. When the spaces between
rib No. 22 and rib No. 36 are smoothly
shaped, finish up the tips by using the
same method employed in shaping the
fuselage. Do the same on the small ribs
in the center of the upper wing. Use the
same procedure used in shaping the upper
wing to shape the two separate lower
wings. Start off with using rib No. 16 and
work this section into rib No. 6. The
ailerons on the upper wing may be cut out
and made into two separate hinged scctions.
On the top wing and lower wing mark off
the location of all strut and wire attach-
ments. Insert the fittings of your own
design into their correct places, making
sure that the attachments are secure and
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strong. Now add all extra wing details,
such as thread for imitation ribs, the imita-
tion turnbuckles and so on.

Now rig up a jig that will permit the
attachment of the wings to the fuselage
with ‘the greatest accuracy. It is best to
attach the' cabane struts to the upper wing
first; then connect the wing to the fuselage;
add the “N” struts and attach the two
lower panels separately. When the wings
are strongly mounted, add the flying wires
and separators. Now make up the entire
tail section and attach to the tailpost in
the same manner as the wings are attached.
After all other details are worked out, you
wmay make the chassis into a movable unit
or make the wheel fixed in its wheel well
or retracted position.

After all details are finished and the
model is ready for the paint, shellac the
entire model. Make the shellac thinner by
adding alcohol; give the model severai
coats, sandpaper between coats to give the
foundation a smooth surface. Now paint or
spray the model with your chosen color;
if you spray the model, the appearance is
more apt to be better than a hdnd-painted
finish.

Official color scheme of the export

Hawks:
Country Color of Airplane Colors of Insigne
. Argentina All Silver Sky Blue and Gold
Red, White and  Blue
Canton, China  All Cream Tap and White Stripes
on the Rudiler
Shanghai, China All Datk Khaki Blue and White Cocude

Blue and White Stripes
an the Rudder
Red, White

Explanations of the figures on the draw-
ngs:

Siam All Silver and  Blue

Fig. 1—This shows the view of the cock-
pit looking backward from the instrument
panel’s vertical line. (All details of the con-
trols are shown in Fig. 4.)

Fig. 2—This shows the left side of the
fuselage with all its controls and par-
titions.

Fig. 3—This shows the right side of the
fuselage with all its controls and partitions.

Fig. 4—This shows the view looking
forward from the pilot's seat (the juystick
is missing for clearness.)

FFig. 5—=This is the top view of the floor-
board, showing all its joints and removable
panels.

Fig. 6—This is side view of the fuselage
showing the entire control hook-ups, the
pilot scat, the fuel tanks and the instru-
ment boards.

Fig. 7—This is the right and lcft side
view of the fusclage's skeleton,

Figs. 8 & 9—This is the buttom and top
views of the fusclage’s skeleton.

Fig. 10—This group shows all internal
braces of the fuselage skeleton (the cireles
on the corners are the exact centers of the
center-lines.) -1936
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THIS is considered to be . . ter a closely guarded secret by the
one of the most perfect mili- I h P 1 h F g Polish government.
tary planes in the world. Itis e 0 ls l These drawings were made

built entirely of metal, partly smooth and is silver with black mirkings. Actual per- from plans directly from Poland. .
partly corrugated duralumin. The color  formance and specifications have been kept Build a solid scale model of it. _j934
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