ng’anja x4 Tornado prop’.,‘The blue Sky
volt-carries an Astro Cobait 15 wnh 3 Jo-

turmng a Tornado B x 6-prop. The two
whute planes were. bunlt by Fred Ewmg
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Close-up shot of the author’s original Skyvolt. Its structure is basically identical to |ater ver-
sions even to the point where wings and power systems have been interchanged. Note the
aerodynamically clean lines of this little sportster. it'll handle power variations from 05 to 15,

b B ; s B SR £
Skyvoit in its bare bones showing all the sticks it takes to put it together and keep it together.

o 2

At this stage of construction, with no equipment installed, it should weigh 10 to 11 ounces.

you'll get very satisfying results even with
the economy installations, The large aile-
rons permit easy consecutive rolls, Inside
loops are a piece of cake, and with a little
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Left: A peek inside the cabin of Skyvolt showing 10 of the 12 900
is double-sticky Velcroed to former F3. The 250-mAh receiver batt
Fire motor shown strapped in place. Note the fuse visible behin

care and a slight breeze the model will even
execuite outside loops. The airplane takes a
definite, directed attitude in moderate
winds; handling them easily. Just a touch of

-mAh cells in position {two are hidden under the windshield). The receiver
ery pack Is Velcroed to the floor under the receiver. Right: Great Planes Gold
d the molor. The speed controller is mounted deep down against the fioor.

S EnEREh

Two different-sized motors accompanied by
their V-block cradles. These blocks can be
giued onto the motor mount piate or inter.
changed with motors, They have two strips
of sandpaper attached to the bottom to pre-
vent slipping, Use '4¢-in. single-sided foam
tape on the cradle edges for a soft motor set,

down stick is all you need for sustained in-
verted flight, and it’ll climb from this atti-
tude into a light breeze.

Performance is well beyond the trainer en-
velope. The model does spins and snaps, It
has quite a wide speed range, and Landings
are very controlled. Given some head wind,
takeoffs on short grass are possible even
with the low-end power systems. I'm bi-
ased, but I think the Skyvolt is a terrific
flier.

As you'd expect, installing the cobalt 15s
further augments performance. Feed in any-
where from 150 to over 200 watts of power,
and you've created a whole new machine.
At the higher power end the airplane is fast-
er, takes off and does touch-and-goes more
easily, and executes very impressive square
inside loops. There are sure to be maneu-
vers within the model’s range that 1 have
yet to try.

Whatever power combination you choose
for the Skyvolt, remember that everything
works much befter with a speed control.
Don’t build the model without one.

Construction

As with any good Electric, this structural
design emphasizes strength where needed
and light weight everywhere, Building tech-
niques, generally familiar and straightfor-

T
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Close-up of the details of the 0.016 x a-in.
brass strip washer plates under 2-56 ma-
chine screws that thread into yellow inners
of the Sullivan Golden Rod around the mo-
tor. This structure Is the alr intake as well,

The alleron servo linkage mounted in the
wing shows a Futaba output wheel on an S-
33 servo with the pushrods in the forward off-
set holes for differential aileron throw. This
allows for more up aileron motion than
down. Clear plastic tape holds the servo
wire against the wing and out of harm’s way.

ward, basically follow my construction
guidetines for Electrics discussed in **All
About Electrics,” Part Eight, April 1984
Model Aviation, and in the previously refer-
enced Spectra article. However, a few of
the assembly procedures I've devised are
unique to the Skyvolt.

Tail surfaces. I like to start off with these
simple structures. They're built and assem-
bled so quickly that you feel a lot has been
accomplished in very little time.

Select straight, lightweight balsa for the
edges. Note that the balsa edges of the rud-
der and elevator are taper sanded at the
- hinge line. Follow this procedure if you
plan to use tape hinges as in the prototype
(Scotch catalog #190 clear plastic tape, %
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in. wide, al most hardware or stationery
stares. See Model Aviation, April 1984.) If
you prefer to employ conventional hinging
techniques, sand the hinged edges accord-
ingly.

Be sure to take into account the hinging
method chosen when positioning the half-
circie cutout in the rudder to clear the
spruce elevator joiner piece. Also, be sure
to pencil in guide marks on the stabilizer as-
sembly. These are necessary for mounting
the fin/rudder to the stab assembly, and the
latter to the fuselage. '

Mark and drill 3, holes for the horn
mounting screws in the rudder and elevator
as shown. ‘The completed tail structure
should weigh about % oz. uncovered,

Fuselage, Begin by selecting two pieces of
Y6 x 4 % 36-in. medium balsa. Together
these should weigh about 1.5 to 2.0 oz. Af-
ter joining the sheets with double-sticky
tape in three or four places (Scotch brand
#0665 double-stick transparent tape or a sim-
ilar product), I trim one edge of the stacked
sides straight using a metal straightedge as a
guideline, Bach straight-cut balsa side edge

becomes a fuselage bottom edge.

Qutline the fuselage profile on the balsa (I
prefer using Pilot brand precise rolling ball
extrafine pens) and cut the side edge to the
fuselage profile size and shape. A finished
pair cut to outline typically weighs about
1% oz.

Mark and drill the 3, wing hold-down
dowel holes using a sharpened brass tube of
the same dimension. Separate each of the
two side edges, remove the tape residue,
and lay the side sheets accurately over the
plan side view, bottom straight edge to bot-
tom siraight edge. Using a ruler, mark the
sheet sides with vertical lines, using the
plan phantoms to [ocate all the necessary
former and upright positions as shown.
This marking exercise greatly simplifies fu-
selage construction and significantly en-
hances the accuracy of alignment during
assembly.

Glue in the i-in.-sq. longerons and verti-
cals, taking particular care to space them ac-
curately at the former locations. (I use a
scrap of the_actual former material as a
spacer-guide to position the gaps where the
formers will be placed.) Add the wider




Full-Size Plans Available . . . See Page 188
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Y~in.-thick strips and pieces, the undrilled
Y-in. wing saddle doublers, and the Y-in.
Lite Ply bottom nose doublers. Go over the
entire structure with a sanding block to get
rid of any bumps and irregularities.

Drill through the wing saddle doublers at
the dowel locations using the holes in the
side sheet as guides. Add the %-in.-sq. hard
balsa pieces in the landing gear area, the %
x % and % x ¥%-in. strips in the hatch area,

the front triangle fill stock, and the light
balsa Y% x 3-in. side battery guides as
shown. Mark and cut out the pushrod exits.
Block sand the edges of both sides to match.

Cut out afl the formers, servo tray, motor
mount pieces, and landing gear plate from
the materials indicated. If your servos are
other than the S-33s shown, you'll need to
modify the servo mounting plate accord-
ingly. (Only microservos are recommended

for this model.) Note that former F4 has
some added balsa strip material in front and
back at the top wing saddle V. The %, x
Y%-in. strip in back is depressed ¥ in. below
the V to provide a rest for the fusefage top
sheeting just aft of this former location,
Begin boxing up the fuselage. The
method described is one of several possible
approaches. Position and glue in the form-
ers on one side, using a small triangle to as-

g

Left: Details of the tail wheel steering linkage. The'pishi

collar on the pushrod end “‘tee’s off”” the linkag A
strut, has a similar stud/ball link arrangemen

ture. Note the line-mark
stablhzer{elevator bl Make ‘certain to remove any covering material that may have adhered between the line marks.

ment of the tail assembly to the fuselage.

ith;

gt to guide fin attachment ‘after_covering.“Similar marks’ on the bottom will assist in attach-
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The finished fuseiége sides and formers ready for assembly. The fuselage front bottom
shoutld also be shaped according to the plan profile before actual assembly is undertaken.

sure orthogonality. Bring the remaining
side substructure into position against the
formers, and clamp or rubberband as ap-
propriate. When everything seems aligned,
apply CyA (cyanoactylate) in the appropri-
ate places,

Install the % x 3¥-in. battery support
strips between formers F2 and F3. These
strips serve a dual function. First, they per-
mit air scooped in under the motor mount-
ing plate to pass through the lower cutout in
former F2, flow up and among the battery
cells, then pass over the top of former F3
and exit the rear opening of the fuselage.
Second, they hold the battery pack upright
in the fuselage to maintain a high- center-of-
gravity vertical location, which improves
the execution of the roll maneuver,

With the battery support strips in place,
Mock snad the fuselage bottom until flat,
then install the %4, landing gear plate, gluing
it well, and attach the bottom sheeting from
former F2 to beyond F4 as shown.

Position the fuselage over the plan top
view, and pin it securely. Use some scrap
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Ye-thick pieces to block up the rear ends of
the fuselage sides away from the building
surface, Draw the sides together at the rear
following the top view guideline.

Make the crosspieces. My favorite
method is to cut a single strip of ¢ x Y2-in.
balsa to length at each crosspiece location,
then cut each of these in half lengthwise to
make two Y-in.-wide crosspieces of equal
length.

Install the crosspieces, top and bottom, in
the locations shown. Remember to raise the
bottom ones Y in. Use a small triangle and
clamps as necessary to assure fuselape
squareness and integrity of assembly, In-
stall the rearmost top ply tail wheel strut
bearing plate as shown. Add the Y4 top
sheet and trailing edge stock at the stabilizer
leading edge. '

Add the top sheet just aft of F4, depress-
ing it at F4 to form, when juxtaposed with
the % x Y-in. strip previously placed on the
former, a V shape, then blending it to a flat
shape aft of this point. Add the top edge ¥,

x Y%-in, longeron caps and the Y ¢ x %4 cross--

Left: The completed fin and rudder framework, The triangie stock at
each side of the bottom is yet to be added, Above: Initial steps in
constructing the fuselage. The twa side pieces, bottom-to-bottom,
show location lines drawn In place. These lines make life a lot easier
in positioning formers, accurate assembly, and structurat alignment.

Details of the rearward side of F2, showing
the Y4 X 4-in. strip following the gentle V of
the fermer top, This strip Is set 14 in. below
the former top. The strip on the front-facing
side is 14-in. material. it provides more sad-
dle area for the wing trailing edge to rest on.

piece caps.

Lift the fuselage structure from the work-
bench, turn it over, and install the bottom
tail wheel strut bearing plate. Add the bot-
tom longeron and crosspiece caps. Notice
how these balsa intersections form multisur-
faced joints—an indication of exceptionally
strong, light construction.

Make the rear hatch rest plate by adding
the % x ‘4-in. balsa cross strip between the
fuselage sides at the rear of the hatch open-
ing and against F2 at the front. Install the
balsa windshield using light, easy-to-form
Ye A-grain sheet. Cut small notches, Y
wide and 4 in. deep, in the fuselage sides
where the very bottom of the windshield
will be inserted. Install the ¥ x %, {uselage
crosspiece on top of the previously- instatled
hatch rest and against the windshield front
edge.

Trim %, in. from the front edge of the
right fuselage side. This sets up the nose to
correspond with the two degrees of right




Left: Close-up view showing details of the fuselage side subassem-
blies from the nose back to former F2. Above: Fuselage begins to
take shape. One way to assemble the fuselage is to instail the form-
ers on one side first, Be sure they are In proper position and square
before installing the other side. Triangle ensures verticat alignment.

Left: A look at the upside-down fuselage during installation of the landing gear mounting plate, The servo tray has already been installed.

Right: The fuselage sides have been pulled together at the nose and glued to the motor mount with a thin bead of CyA at the top and bottom.

A close-up view of all those fuselage sticks. Assembily is actually not as difficuit as it sounds
in the text. Multisurfaced joints are very strong. There’s no need to sheet the top and botiom,

thrust as indicated,

Make up the appropriate V block to fit
your particular motor, as shown on the
plan. Loosely attach it to the motor mount
plate with the proper amount of right thrust.
Do this by spot ghiing or using double-
sticky tape. Minimal attachment allows
easy removal and replacement, should you
decide to change power systems at a later
date. The motor clamps ensure secure loca-
tion of the motor-holding V-blocks.

Pufl the fuselage front sides together
against the motor mounting plate with rub-
berbands or clamps. The latter should rest
squarely on the top edges of the %-in. Lite
Ply bottom side doublers. Check out every-
thing for alignment, then glue the motor
plate in place.

Install the top Y% x Y2-in. balsa front cross-

piece, then the % x ¥-in. topmost cross-
piece. Block sand the very front of the fu-
selape, taking care to get all edges flat while
preserving the side thrust dimension. Install
the Y%-in.-thick cross-laminated sheet balsa
nose former F1.

Complete the bottom fuselage sheeting in
front of the landing gear piate. Note that the
sheeting is continuous to a point slightly be-

yond the rear edge of the motor mount

plate. Partial, narrow sheeting comtinues

along the two lower fuselage edges ‘well, for-

ward of this area, however,.and
sanded in to blend with the fuselage ‘front

The simple hatch-used i the:Skyvolt hasI ‘

» L e

proven 'to be“an easily made
functions very well
hatch from cross-gramed llghtweight 'A, in.
balsa as shown, cutting and (rimming it to

55 later;

Details of the almost-finished fuselage nose
section, ready for the nose block installation.

fit neatly into the front top fuselage hatch re-
cess. When it's just the right size and shape,
bend it, upside~down, over a scrap %-in.
strip as shown in one of the photos.

Aftach the two %, ply strips as shown
with CyA, making sure they extend about
¥ past the front edge of the balsa hatch.
Like projecting toes, these strips tuck under-
neath the uppermost forward fuselage %-in.
balsa plate. Note that the strips are also cut
back from the rear edge of the hatch to clear.
the rear hatch rest plate. The rear of the
hatch is hcid down in the hatch recess Wlth

hales to secure the nylon landmg gear
straps. Be certain to drill the holes ¥4 in. i
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The landin
music wire. Locate thé straps in the same di-
mensiofial retationship on the building block
as on the fuseldge. The front wire should be
vertical. Bring up thé rear strut, bend as nec-
essary, bind with copper wire, and solder
the joints. This assembly is very strong.
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5 photd shows how the sprifgy hatch cover is tensioned In place. With the plastic landing
‘hold downs ‘(yet to be instdlled), it makes for a simple and positive haich installation,

g gear is made up from Y-in.-dia,

Left: Close-up of the windshield area. The haich cover recess Is vis-
ible. Follow the text and this photo to fashion yours thé same way.
Above: The simple but functional hatch cover. Pin cross-grained 14
in. balsa sheet bver a %4 x %-in, strip, Pin down the ends af the
sheet, Add ¥4, x %-in.-wide ply strips. CyA In position. Note exten-
slons of the strips in front and cutbacks at the back of theé hatch,

Y by A

: i
A look at the air scoop structure formed by
the hottom of the motor mounting plate. The
bottom sheeting is faired in to the curved fu-
selage sides. The nose block is fashioned by
laminating two pleces of 14-in. balsa cross-
grain and then sanding it to final shape.

Trial fitting the fanding gear, Use 4-in. gear
straps on the front strut and %4,-in on the
rear struts. Use #2 x 3%-in. sheet metal
screws set ¥, in. Iinside the fuselage sur-
face. Epoxy fiberglass matting over the gear
mounting plate. Cut out the lightening hole
when the epoxy Is set, and before final as-
sembly of the gear. The visible structure in-
side the fuselage is the battery support rails.

ward of the outside fuselage dimensions so
that they meet the center of the Y%-in. hard
balsa strips underneath the ply plate.

Bend and install the tail strut in centered
%6 bearing holes in the top and bottom ply
plates as shown.

The rib-to-tralling-edge assembly. Use
4e-in. stock under the ribs and a piece of
Ye-in.-sq. steel key stock to welght down the
structure as {t’s assembled, The pictured TE
jigs (shown on the plans) heip in supporting
the frailing edge as it's CyA'd to the ribs.

Details of the tail whee! Strut assembly.
Wheel collars on the top and bottom keep
the strut in placé. The top collar setscrew
can be made accessible either through the
rear opening or through a notch that may be

- eut In the fuselage side under the stabilizer.

o L




The maln spar webs be

ing instaited on the left wing. The ¥a-in.-sq. steel key stock bar weights

down the structure against temporary %e-in. balsa strips under the ribs to negate warping.

Detalls of the wing structure during assembly. The major part of the internal right wing struc-

o P A e bt T

ture Is completed in this photo, Note that the tapered spruce rear spar doubler is In place.

Assembly of the rear center structure is
underway. A piece of Y-in. tubing is placed
temporarily here to establish the location of
the ¥ x 3g-in. strip behind it. The tubing
rests on the previously installed Y45 x ¥e-in.
strip on the outside of the trailing edge strip,

Trial mount the servos, then make the rud-
der and elevator pushrods. Remove all trial-
fitted hardware, and put a drop of thin CyA
in the screw holes to harden the threads. Fi-
nal sand the fuselage, and set it aside for
covering. At this point the structure should
weigh very nearfy 3% oz.

The ailerons incorporate some unusual con-
struction techniques that deserve some de-
tailing here. T like to build them before con-

-est

Wing center short rib with notches for the
setvo ralls, Use actual servo as a notch
guide. Locate servo deep in wing to allow for
motor battery clearance with wing in place.

structing the wings. They're fun to assem-
ble.

Since these ailerons are relatively large in
area, they’d be heavy if built out of solid
chunks of wood the conventional way. I
gained the needed lightness by making them
hollow. The ailerons are designed to be
very strong and [wist resistant as weil.

The ailerons require less than two full
sheets of Ys X 3 'X:36-in. balsa (1 prefer C-
grain sheets), ‘Alternatively, you can use 4-
in.~wide slo

- Study:the photos: well. Begin by cutting a
Lite Ply template 1%, wide and about 6 in.
long. Cut one end of the balsa sheels al a
45° angle, and then proceed to slice off

The bottom trailing edge sanding operation
as described In the text, A 14 x 3%g-in. tem-
porary baisa strip is double-sticky-taped
over the bottom rear spar. The sanding
block has a tape cover where it rides on this
strip during sanding. This simple step raises
the sanding block high enough to be ciear ot
the ribs while fairing in the tralling edge.

:ﬁﬁg

This is a close-up shot of the 14 x ¥e-in.
strip that is the initial step in building the
rear wing center structure, Its location is crit-
ical, so position as accurately as possible.

This Is the bottom view of the completed
wing center section, Note the alleron servo
cutout and the installed alleron torque rods.
pieces using the tempiate and a stop block
pinned to the work surface as shown. Cut
off the necessary number of pieces so that,
when iaid end 10 end, the total length will be
enough to make one surface (the bottom} of
both ailerons,
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Left: The aileron torque rods installed in thelr %4-in.-0,D, aluminum bearings. Position these tubes carefully, and temporarily tape the ailerons

in place fo

e

he:

in place. Clamp firmly in place until the epoxy sets, Right: Here is the dihedral bracing

r correct alignment. Right: The wings being joined together with epoxy at the dihedral joint. Use rubberbands while the epoxy sets.

and servo box structure as detailed in the text, There s also a simllar %4,-in. plywood dihedral brace on the inside surface of the rear spar,

A temptate for accurately sficing the alleron sh
block, and let the template guide the knife. Top

Since the top surfaces must be a little
wider than the bottoms, they're made a lit-
tle differently. Add a ¥, wood or wire
spacer between the template and the stop
block when cutting the second sheet, This
results in the 1%,-wide sheets which will be
used on the aileron top surfaces.

Pin a metal straightedge in place; then po-
sition the % x Y-in. balsa aileron trailing
edge (TE) cap against the straightedge, and

eeting at 45°. Butt the sheeting against the
sheeting is wider than the bottom. See text.

pin the strip in place every four inches or
50, Be careful to note the grain direction for
each aileron. Begin by placing the narrower
bottom balsa sheets (the ones you cut first)
against the trailing edge stock as pictured.

Sand as needed for a good fit all around.
Using a piece of wood, hold the small
sheets tightly down against the building sur-
face one at a time, and run thin CyA along
the sheet/TE-strip joint.
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Left: Attaching the alleron leading edge s x %

ST

-in. hardwood strip, The wood blocks hold the strip vertical while CyA Is applied. Move along

Root-end shot of the completed ailerons
with the slip tubes in place. Note the Y44in.
plywood reinforcements at top and bottam,

Don’t glue the mating edges of the sheets
together; this generally makes a CyA mess
underneath! Instead, use short lengths of ¥,
X Y-in. stock and thick CyA as shown to
connect the sheets to each other. Be sure
these joiners are located off the fore/aft cen-
ter as shown, so that they won’t interfere
with similar pieces to be installed under-
neath the top sheets later,

If the front sheet leading edges are rapged
along the aileron length, remove this subas-
sembly from the board and carefully sand
them smooth with a long sanding block, Af-

Continued on page 135

entire iength of alleron in this manner, being careful not te glue the blocks, Right: Top alleron sheeting being installed. Note short 145 x 34¢-in.
balsa toe on sheet being installed. The sheeting goes against the trailing edge and on top of the leading edge. Nete that the top and bottom
sheeting is cross-grained. Use thick CyA on the balsa toes and leading edge and thin CyA where the sheeting attaches to the trailing edge.
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