String hingés.recomménded by the author for, }
the wing flaps and elevator can be seen in this =
view. Wing fitlets of ¥ sq. balsa{before shaping)

" ‘add a lot of strength to the otherwise vulnerable :
wing/fuselage joint. Braces of % plywood be-

Photos by the author and Jim Petr

Classic profile 1A

construction methods, and a larger-
together to make this simple model

getting started

WINGS NEVER WERE intended to be panek
like structures that onfy support the airplane in
the air, Wings must also lift it off the ground,
provide control and stability while flying, and
most important, allow it to settle back down to
earth. That's what we need wings for—takeofT,
flight, and landing.

tween the engine mountand winghelpto absorb -
" . landing gear rearward loads, N

master

Control Line appearance, present-day

How can flat slab wings on % A Control Line
airplanes be much good, especially when the
pilots are young and eager to do more than turn
around and get dizzy? From the way a slab-wing
plane reacts (or stops reacting) when the engine
slows or quits, you would almost, suspect that
power is 90% responsible for the takeofT and

Chris Petro, age 14, performs pit duties forthe authorat center-circle fora test hop, Judging by the

number of planes, they must have had a full day
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of fun fiying.

than-normal flapped wing go
ideal for sport flying or
in CL modeling. @ James M. Petro

It's not easy to get a crisp flight shot |ke this,
Author calls attention to flattened top of the fin
due to three upside down dead-stick landings
while having fuel-draw problems.
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flight, and the remaining 10% shows up when the
plane plummets to the ground, barely under
control.

As my boys became interested in CL, I decided
that there had to be a way to make a kid-simple
airplane that was as controllable as my .35-
powered Stunters with wing flaps, We experi-
mented with various Midwest and Sterling % A
kits modified with wing flaps as described in the
June 1981 issue of Model Aviation, Wow! What
a heck of a lot better fliers those planes became.
Later, I wanted to put together a slab-wing B A
CL with classic lines, wing flaps and durability.
It was named Wing Master, the subject of this
article,

When the original design of this model was laid
out, I noticed that ¥ A kits generally use smaller

This view helps explain how the engine mount, bellcrank, and flap con-
-trols go together. White spots near rear of wing are the remains of spack-
Jing compound used to 1} cuts made for string hinges.

pieces of wood than what we can buy in the
hobby shop. All the better for Wing Master,
because it could grow fo fit a full 4-in.-wide wing
sheet that is just enough bigger to show that it is
the wing doing the flying, not just the power, The
fuselage was also enlarged and rounded to have a
pleasant appearance and durability.

Four models were made, each with a different
enpine, and all flew better than expected. This
model leaves the ground, maneuvers, and skims
back to earth with smoothness and grace, Young-
sters fly through a loop, and come ocut of the
circle with a big grin. And ves, there were some
crashes on the agphalt, but all the breaks were in
convenient places and very easy to repair with
Hot Stuff glue.

The plans are drawn on a 1-in, square grid, so

you can start immediately to lay out a Wing
Master. If you make a set of cardboard templates
of the parts, you’ll be ready to make more Wing
Masters, The following comments will help you
make a better plane,

Fuselage, Start with a firm sheet of ¥4-in. balsa
that is 13 in. long and 4 in, wide. Establish two
parallel reference lines 1 in. apart for the wing
and stab slots. The wing slotis % in. wide, and the
stab slot is 3/32 in. wide (3 in. wide, optionally).
If you will be using a plastic engine mount, dril
the two bolt holes, and put some Hot Stuff in the
holes for added strength, No bolt holes are
needed if a plywood mount and brace are used.

At the dotted line the fuselage is beveled to a
point at the end of the fuselage so that the fin wil}

ot you infend to make more than one Wing Master, it would be good to
- make templates like these from a lightwelght card material. Note the
angle on the brace piece to point the engine mount outward.
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A plastic Sterling or Midwest engine mountas shown hereis of helpifitis
desired to switch a single engine between several models.

have an offset and improve flight tension on the
controls lines. When the fin is glued on, the
resuiting crass grain will make this section a lot
stronger. Use a little extra effort to make a good
beve),

Fin. A hard piece of 1/16 x 3 x 5 balsa (or even
1/16 plywood)—shown as the shaded parl—is
used to make the single-piece fin. All glue joints
for Hot Stuff should have baking soda rubbed in
and dusted off before gluing, Glue the fin on the
fuselage, then cut the slot for the stabilizer, Use a
sanding block to make the fin flush with the body.
By the way, ready-to-use spackling compound is
a great ding and gap filler.

Wing. Try not to bug your hobby shop owner,
but do get the best hard, flat piece of % x4 x 36
balsa that he's got. Maybe you can make him-{eel
2 little better by buying two or three more pieces,
because you'll probably want to start on more
Wing Masters after you see how nice the firstone
is,
Read this part twice, because you're going to
make a 5-in.-wide wing from 4-in.-wide wood,
Cut out the 24-in.-span wing using a half-wing
template. Mark the center line and one fuselage
side line. The remainder of the woed is cut into
two tapered strips. Overlap the strips and cut
both together for 2 nice splice joint. Rub baking
soda into the end grains, and carefully align the

two pieces so the leading edge of the flap is. -

straight; now apply Hot Stuff to the splice joint
on both sides. Sand all the edges of the wing and
fiap to a round shape.

This is the time to attach the flap to the wing,. I
prefer the string-hinge system, with each string
spaced 1-in, apart (% in. apart at the tip). It is

The ply éffect of the fin when glued on makes the rear of the fuselage
very strong, The tail skid wire is simply sharpened and pushed into the
tuselage, with a drop of cyanoacrylate glue applied to keep it in.
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casier to handie the hinge installation if the wing
and flap are pinned to a board after marking and
cutting the slots with a razor saw. A much neater
job occurs if the cuts are made on the bottom
sutrface.

Cut the slots half-way through so the string will
be located in the center of the wing thickness.
Snip each string about 4 in. long. Put a drop of
Wilhold-type glue on a few siots, and push the
string down with a small screwdriver. Smooth
the excess glue into the slot with your finger, and
let dry. Trim off the string ends by cutting down
into the wood where the string protrudes, A
touch of spackling compound fills in the cut
marks.

Sand everything smooth, and rub baking soda
along the center line on both sides of the wing,
Install the wing into the fuselage slot, and square
it up before applying Hot Stuff to the joint on
both sides.

Stabilizer. This is built and installed just like the
wing, except with closer string spacing. A hard
3/32 balsa sheet or medium % is good for the
stab, Find as flat a sheet as you can. ’

Engine. If you have a Midwest or Sterling plastic
mount, you're all set. However, another simple
and strong mount is made from 5-ply aircraft
plywood. The exploded view shows how the two
parts fit. Taper the brace piece so the engine
mount has an outward offset. The brace piece
carries the loads fully back to the wing and fuse-
lage. An awl is used to make depressions in the
plywood mating surfaces, which the epoxy fills in
to make a strong joint

Wood trim. All profile planes are apt to crack

=y

Gy

The Wing Master Is a good looker frarm any angle. The engine cowling
makes the plane look better in side view, but isn't required.

Ifa Cox.049 engine is dieselized with a Davis Diesel head, aﬁthor recom-
mends using ¥2-in. triangular fillets on bath sides of fuselage and wing,
extending from the flap hinge line to the engine mount.

along the wing/fuselage joint, so this should be
reinforced. A % sq. balsa strip is glued on ali four
seams, and a large X- Acto gouge blade is used to
shape the square to that of a fillet. Heavier fillets
are supggested if you use a diesel engine.

Two 1/16 plywood pieces are baking-soda-
powdered and Hot-Stuffed on the bottom of the
wing. The cutside wing stiffener is handy for
aftaching weights. The plywood also helps to
keep the wing from splitting on any nose-first
jandings,

A% x 1 in square of 5-ply plywood is used to
mount the bellerank.

Cowling. Make a pattern, and then cut the
cowling from a thin sheet of aluminum { check out
an inexpensive cookie sheet). The slot is to altow
more air to the engine intake. Besides making the
front of the model much prettier, this cowling
helps hold the landing gear in place.

All holes shoukd be center-punched and drilled
before the metal is bent to shape, Do not try fora
sharp bend, because this grade of aluminum will
crack if you do. A 1/16-in, inside radius bend is
about as sharp as it will accept.

A Black Widow engine fits well in the cowling,
If vou use a short-tank engine, the cowling will
need to be trimmed back and rounded for prop
clearance.

Landing gear. Bend [/16 plano wire to the
proper shape, and trace the bend on the plywood
mount. Cut a groove where you have traced, but
not 50 deep that the wire fits flush, If the wire
protrudes slightly, the mount will bend and keep
the engine screws under tension, and they will
resist working loose.

Continued on page 152
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larity of the % A events,

But all things, both good and bad, must change
—sometimes end! This month 1 will end my
authorship of the CL Racing special interest
column for Model Aviation. As it turns out, T
found myself in the wrong place at the wrong
time agaf! (Only this time it is not in the ficld of
model airplanes that I am involved; rather, itisin
lacal politics.) I recently ran for—and won—a
position on the City Council of Missouri City,
TX. In this position, T will be involved in a great
many activities which will affect the future of my
city, As you can imagine, these activities will
take a certain amount of my time to perform.
When I decided to try for this office, I recog-
nized that some of my other interests, notably my
activities in modeling, would have to be sacri-
ficed to aliow the time to be spent in city affairs,
so now that my election has been a success, it is
tirne to cut loose some of the other activities.

I have enjoyed writing this column over the
years, The friendships that it has produced with
all of you will not be forgotten. I will continue to
be an active modeler and competitor, but no
longer a writer on a regular basis, I'll be seeing
you at all the contests in the future. just as | have
in the past.

See you at the Nats!!

Bill Lee, 3522 Tamarisk Ln., Missouri City,
TX 77459.

Wing Master/Petro

Cantinued from page 74

Select the _ﬁhee!s after the plane is finished so
you can use their weight to get the correct
balance point The tail skid is made from extra

pushrod wire, and it is glued with Hat Stuff,

Painting. Apply at least ore coat of fuel- -proof
clear finish as a sealer and a minimum of two
coats of fuel-proof color paint. (I have been
having very good results with foam brushes
obtained from K-Mart. The best technique is to
brush slowly, and the paint will fiow evenly.)
Templates for the canopy bottom outline and
other decorations really help in making a neat
model,

Try to avoid getting too much paint in the
control surface gap or on the string hinges, The
hinges can be loosened, but movement of the
elevator could be too limited if there is too much
paint,

Always put on your AMA sumber. People will
ask about it, and they usually are 1mpressed with
our organization,

Controls. I used parts manufacturered by Carl
Goldberg Models: #BCHI-% A bellcrank and
horn, and # CH-2 short control horns. Select the
piano wire size with the best fit in the control
linkage holes.

The lower horn on the wing flap needs two new -
holes to accept two screws from the upper horn.
These two horns are on the flap with their bases
facing each other; the nut plates are not used,

Very carefully make Z-bends on the pushrods
so that the elevator and wing flap are each at Jevel
position when the bellcrank is parallel to the
fuselage. The multiple holes in the lead-out plate
will allow adjusting the line sweep-back for best
flying with your setup.

Engine, I like the Cox Black Widow engine for
this model, though I suspect that a good amount
of fuel is lost from the fili and drain tubes early in |
the flight. What do you think would happen if the
fill tube is capped with a short length of fuel line
sealed with a screw, and if the overflow tube has
a short length tubing brought from it sideways
through a hole in the inner cowling? Would the
capped fill tube and offset drain tube keep ali the
fuel in the tank?

Conclusion/comments. During flight testing,
two problems came up which I wish someone
could solve. First, we need a fuel gauge that can
be seen by the pilot. One Wing Master was
inverted when it ran out of fuel. Second, we nead
a really simple engine mount adapter that will
permit switching engines between planes without
having to take out the screws. Besides saving
time, it saves you from losing the screws.

The standard Cox needle valve barely extends
above the back edge of the cowling You may
want to consider some fix for better access.

Dacron flying line is used for the string hinges
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Sole US Distributors & World-wide Sales
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of the wing flap and elevator because it doesn’t
stretch, and the fibers glue well with the wood.
The next improvement will be to find a trans-
rent monofilament string that will also glue
well. Then the conneclion between the control
surfaces will be invisible,

Forthose who have wondered how long it takes
o come up with a simple construction article like
his %2 A profile, the answer is six months! Think
- about that when someone complains that it takes
a week to build the plane.

Finally, the warning about not flying near
¢lectric power lines should be heeded, Remem-
ber that under some conditions power lines can
pose a threat from the model being near them
. without actual contact. Never [ly near power
fines.

Snapshot Twin/Hux
Continued from page 82

Sight down the two balsa strips, and align the
wing tips regardiess of how the center section
aligns. Set the center on waxed paper while
epoxy sets, and check alignment often, Fill any
variations in center section with epoxy, but do
not use any cloth on the top of the wing—only on
the bottom. You may raise the dihedral angie to
¥-in, per tip if you wish.

Install the woaod for the aileron servotray. Do
not attach the L.E. bulkhead or wing dowels until
later. Install complete aileron linkages in the
boom area.

‘Fuselage. Check the wing saddie on the side
tempiate to see if any adjustments are necessary.

ut sides and butkheads from specified stock.
Note that the center bulkhead is of %-in. hard
birch plywood, but it could be cut from thicker
stock,
. Epoxy hardwood longerons to fuselage sides.
-Assemble the sides and first two bulkheads. The
tear bulkhead is attached last. Note that it caps
the fuselage and that it does not fit between the
fuselage sides. Sheef the botiom. Install the
hardwoaod wing hold-down blocks,

Fill in the corners with an assortment of tri-
angular stock. Assemble balsa blocks and sheets
for the nose section and cockpit hatch. Cut the

the front edge of the hatch must be angled so
hatch can be raised and puiled forward when the
. ‘Tear plywood bulkhead is fitted on the wing
dowels,

Tack-glue the nose and hatch in place for
shaping. Cut and sand until it looks the way you
" want it, I used a belt sander. Don't worry about

sanding a hole through the blocks. Forevery hole

that appears, instal} another balsa block inside to
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top and side profiles with a band saw, Note that -

fill it.

Be careful how much you sand the %-in. sides
and bottom. Too much sanding will leave only
the trianpular stock holding the nose gear bulk-
head. When you are content with the shape,
remove the blocks and rout out the inside to
about %-in. thickness,

For a cargo tube, use the cardboard tube from a
roll of Christmas wrapping paper orthe like. Line
the inside of the tube with contact paper, and glue
the tube in place. Install doors and release
device. If no cargo tube is to be used, move the
radio gear under the wings, cap the rear bulkhead
with balsa, and sand to shape.

If you decide on a fuselage-mounted main
{anding gear {(which is the strongest), mount the
14 plywood plate and the side doublers at the
bottom of the fuselage, Dirill and tap for two '4-20
nylon bolts (o hold the aluminum landing gear.

Flalten the center leading edge of the wing to

match the width of the center bulkhead. Tempo-
rarily set the wing saddle foam in place. Set the
wing in place on the fuselage with the W-I
bulkhead in place. matched with the center
fuselage bulkhead.

Clamp or weight the wing in position. Double
check to see if wing and saddle match (shim or
cut any differences). Put epoxy between the W-1
bulkhead and the wing leading edge. Mark the
dowel positions on the fuselage center bulkhead,
and drill through bulkheads and wing up to the
box spar tab. Then drill holes for the hold-down
bolts at the rear of the wing, Use the drill that
matches the threads of the hold-bown bolts.

Remove the wing. Tap the %-20 holes for the
wing hold-down nylon bolts. Drill out the holes
in the wing for the bolts to fit through. and coat
lightly with epoxy. Install the Y-in. dowels in the
wing leading edge. Place cockpit hatch in place,
and drill %-in. holes to match center bulkhead.

ATTENTION % SCALERS

EPOXY GLASS COWLS FOR:
NGSEN, PICA, 81D MORGAN, BALSA USA, PLATI, CONCEPT
FLEET, HOSTETLER RCM T-CRAFT, SHEBER PITTS -8 %
SCALE, SUPER CUB, FOKKER D-7, BOEING P-12, P-26, F4B2,
F4Bd, SPARROW MAWK, GEE BEE MOD "Y', MACBRIEN'S
TURBULENT, CHRISTEN EAGLE, BRISIGHELLA'S STARDUSTER
N, ¥ SCALE J3-BI BABY, FLYBABY, AIRCAMPER, FILOT
JUNGMARNN 1:3.5 SCALE, 174 SCALE DECATHALON, PIPER PA-TE
& OTHERS.

WHEEL PANTS FOR:
CITABRIA, STARDUSTER i, PITTS. SKYBOLT, LIBERTY SPORT,
CHRISTEN EAGLE, P.6.F HAWK, STEARMAN, STINSON SRS,
MULLIGAN & GTHERS
BRAZED & HEAT-TREATED WIRE GEARS & CABANES
LARGE SCALE PLANS AVAILABLE

Send SASE for latest |ist
We supply Modelers with fiberglass parts for your
plans—Write or call us:

T & D FIBERGLASS SPECIALTIES

30925 BLOCK, GARDEN CITY, MI 48135
PHONE {313} 421-6358

HEAD LOC

RK II

U.5. PAT. 4721482

$3.75

at your favorite
hobby dealer

It not available, write direct; add 50¢ (53 owtside U/.5.),

1.Push, twist, its locked.on. - -
2.Push, twist,
come off even under heavy
engine vibration, 4. Will not
short out. 5.Positive spring

contaoct.

THE
“NEW STANDARD'
| FOR GLOW PLUG
CONNECTORS
CHECK THESE FEATURES

its off. 3.Will not

6. 30 inch lead wire.

- MODEL PRODUCTS CORP.

BOX 314 Pompton Plains, N.J. 07444
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