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Please inspect all parts carefully before starting to
build! If any partsaremissing, broken or defective, or if
you have any questions about building or flying this
airplane, pleasecall usat (217) 398-8970 and we'll beglad
to help. Ifyou are calling for replacement parts, please
look up the part numbersand thekit identification num-
ber (stamped on the end of the carton) and have them
ready when calling.

INTRODUCTION

Congratulations! Thank you for purchasing the Great
PlanesUltra Sport 60! Jim Feldmann's original design was
featured asaconstruction articlein the August, 1989 issue of
RC Modeler magazine, and has been hailed by many as "the
best sport flying airplane ever"! The design starts with the
legendary "Kaos' wing platform, and festures modem
styling and state-of-the-art construction techniques. The
resultisan ultra-stable, ultra-smooth flying airplanethat does
what you want it to, no more and no less.

The Ultra Sport 60 is easy to build, totally predictable,
smooth-flying and has very docile stall characteristics, mak-
ingitthe ultimate sport airplanefor themodeler whowantsto
fly with a higher degree of precision. Because it naturally
tracks through maneuvers better than other sport airplanes,
you'll fly belter when you're flying an Ultra Sport €0.

This is not a beginner's airplane!  While the Ultra
Sport 60 iseasy to build and flies great, we must discourage
youfromselectingthiskitasyourfirstR/Cairplane. Itisfadt,
highly maneuverable, and lacksthe self-recovery character-
istics of a good basic trainer such as the Great Planes PT
Series airplanes. On the other hand, if you have aready
learned the basics of R/C flying and you are able to safely
handle an "‘aileron trainer" airplane such as the Great Planes
Trainer Seriesor Big Stick Series airplanes, the Ultra Sport
60 is an excellent choice.

PRECAUTIONS

1 Youmust build the plane according to the plans and
instructions. Do not ater or modify themodel asrepresented
by theplans, asdoing so may result in an unsafeor unflyable
model. Inafew cases the plansand instructions may differ
slightly from me photos. In those instances you should
assume the plans and written instructions are correct

2. You must take time to build straight, true and strong.
3. You must use a proper R/C radio that is in first class

condition, the correct sized engine and correct components
(fuel tank, wheels, etc.) throughout your building process.

4. Youmustproperly install all R/C and other components
90 that the model operates properly on the ground and in the
ar.

5. Youmust test theoperation of the model beforethefirst
and each successive flight to insure that al equipment is op-
erating, and you must make certain that the model has
remained structurally sound. Be sure to check the nylon
clevises and horns often, and replace if they show signs of
wear.

6. You must fly the model only with the competent help
of a well experienced R/C pilot if you are not aready an
experienced and knowledgeable R/C pilot at this time.

Note: We, asthe kit manufacturer, can provideyouwithatop
quality kit and great instructions, but ultimately the quality
and flyability of your finished model depends on how you
build it; therefore, we cannot in any way guarantee the
performance of your completed model, and no representa
tions are expressed or implied as to the performance or safety
of your completed model.

Remember: Takeyour time and follow directionsto end
up with awell-built model that islight, straight and true.

INSTRUCTIONS IN BOXES LIKE THIS ARE
VERY IMPORTANT AND SHOULD BE FOL-

LOWED CAREFULLY

COMMON ABBREVIATIONS USED IN
THIS BOOK AND ON THE PLANS:

Elev = Elevator

Fuse = Fuselage

LE = Leading Edge (front)
LG = Landing Gear

Lt = Left

Ply = Plywood

Rt = Right

Stab = Stabilizer

TE = Traling Edge (rear)
Tri = Triangle

= Inches



DECISIONS YOU MUST MAKE NOW

ENGINE AND MOUNT SELECTION

The recommended engine Size range is as follows:
60 - 65 cubic inch displacement 2-cycle
.70 - .91 cubic inch displacement 4-cycle

Theengineyou select will determine how you build the
fuselage, w0 it is important that you have the engine close at
hand whilebuilding.

This kit includes the new Great Planes Adjustable
Engine mount. This mount will work on most .40-.60
2-Cycles and .40-.70 4-cycles. Cut or break the
"spreader bar" off each mount half. The surfaces
where the spreader bars were attached need to be
very smooth to allow the mount halves to fit together.
Snap the two mount halves together. Slide the mount
halves apart until the engine mounting lugs will sit
flat on the beams.

NOTE: Ifyou choose to power your Ultra Sport 60 with a 4.
cycle engine, keep in mind that the RPM of your engine will
be considerably less than that of a 2-cycle engine; therefore,
you should select ahigher pitch propeller to keep the speed
and overall performance roughly equivalent to that of a 2-
cycleengine. For example, an 11x7 or 11x8 prop would be
used with a.61 (2-cycle) engine; but an 11x11 prop may be
the best choice for a .91 4-cycle engine.

LANDING GEAR CONFIGURATION

The Ultra Sport 60 may be built with a "taildragger”
or "tricycle" landing gear configuration, and aretractable
main gear may be installed if you want to realy ' ‘clean up"
this airplane for ultra-smooth and precise aerobatics.

There is not. however, room for a nose gear retract;
therefore, if you want retracts, you'll have to use the "tail-
dragger” configuration.

OTHER ITEMS REQUIRED
» Four-channel radio with 4 servos (additiona channel and
retract servo required if retracts are being used).
* Propellers (see engine instructions and above engine
notes for recommended sizes).
Spinner (2-3/4" diameter)
Fuel Tank (11 to 14 ounce)
Main Wheels* - 2 (2-1/2" dia. for fixed gear and retract)
Nose Wheel* - 1 (2-1/2" diameter, required for trike
only)
e Tal Whed - 1 (1" diameter, required for taildragger
only)
5/32" Whedl Collars - 4 or 6
3/32" Wheel Collars - 2 (required for taildragger only)
Iron-on Covering Materia
Silicone Fuel Tubing
Wing Sealing Tape (or silicone sealer ... see instruc-
tions)
» Latex Foam Rubber Padding (1/4" thick)
* Dubro "E-Z Connectors' (or eguivalent) - 2
e Main Gear Retracts. (optional)
Mechanical: Dave Brown 2-Gear Main, or
equivalent
Pneumatic: ~ Robart #605 90-degree mains, or
equivalent (requires#188 air control kit)
» Padtic Pilot (Williams Bros. 2-5/8" scae)

L] L] L[] L] L]

*"Lightweight wheels are recommended.

SUPPLIES AND TOOLS NEEDED
2 0z. Thin CA Adhesive
2 0z. Medium or Thick CA Adhesive
2.5 0z. 30-Minute Epoxy
Hand or Electric Drill
Drill Bits: 1/16". 5/64", 3/32", 7/64", 1/8', 9/64". 5/32",
13/64", 7/32". and 14"
Sealing Iron
Heat Gun
Hobby Saw (Xacto Razor Saw)
Xacto Knife, #11 Blades
Pliers
Screw Drivers
T-Pins
Straightedge
Masking Tape
Sandpaper (coarse, medium, fine grit)*
T-Bar Sanding Block, or similar
Waxed Paper
Lightweight BalsaFiller
1/4-20 Tap, Tap Wrench
Vaseline Petroleum Jelly
Isopropyi Rubbing Alcohol (70%)
3M "77" Spray Adhesive (optional)
Dremel Moto Tool or similar (optional)

*NOTE: On our workbench, we have four 11" T-Bar
sanders, equipped with #50, #80, #100 and #150-grit sandpa
per. Thissetup isall that is required for ailmost any sanding
task. We aso keep some #320-grit wet-or-dry sandpaper
handy for finish sanding before covering.



DIE DRAWINGS

Use this drawing to help you identify the die-cut parts
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GET READY TO BUILD

1 Unroll theplan sheets. Re-roll them insideout to make
themlieflat. NOTE: You may cut thefuselage planintotwo
sections for case of building on the "Bottom View," by
cutting along the " cut line" shown on the plan.

2 Remove al parts from the box. Asyou do, figure out
the name of each part by comparing it with the plans and the
partslist. Using afelt tip pen, write the part name or size on
each piece to avoid confusion later. Use the die-cut patterns
shown on page 5 to identify the die-cut parts and mark them
before punching out. Save all scraps. |If any of the die-cut
parts are difficult to punch out, do not force them! Instead,
firstcut around the partswith an Xactoknife. After punching
out the die-cut parts, use your T-Bar or sanding block to
lightly sand the edges to remove any die-cutting irregulari-
ties

3. Asyouidentify and mark the parts, separate them into

groups, such as fuse (fuselage), wing, fin and stab (stabi-
lizer), and hardware.

"TAIL FEATHERS'

BUILD THE FIN AND RUDDER

[ 1 Findthefollowing parts: 5/16" balsafin front, fin
rear, rudder front, rudder rear and rudder bottom. Compare
the partsto the plans to make sure you have the correct parts.
Also find the 516" x 5/8" x 5-3/4" basagtick, and the 1/8" x
38" x 11-7/8"balsa stick.

[0 2 Cutthe 1/8' x 38" x 11-7/8" basastick into 5 pieces
having lengthsof: 2-7/8",2-7/8", 1-5/8", 1-5/8" and 2-3/4".
The 2-3/4" length is the rudder end. The remaining pieces
aretheelevator ends.

[ 3 Waorkingonaflat surfacecovered with waxed paper,
oluethefinfront tothefin rear, thenglueonthefintip. Sand
the front of the fin tip to blend with the fin, as shown on the
plan.

[J 4. Using aT-bar or sanding block, sand both sides of
the fin smooth. Then sand the leading edge and top edge to
arounded shape, as shown on the plan. Draw a centerline
along the trailing edge of the fin to mark the hinge line.

[J 5 Gluetherudder front to therudder rear. then glue
on the rudder bottom and rudder end.

[ 6 Draw acenterlineall around the edges of the rudder.

[ 7. Using a sanding block and coarse (50 or 80-grit)
sandpaper, sand both sides of the rudder to ataper as shown
on the plans. Thetrailing edge should end up approximately
1/8' wide and have arounded shape. (Do not sand to a sharp
edge). Sand the bottom edge to a rounded shape. Sand the
leading edge to a " V-shape" as shown on the plan.

[CJ 8 Holdthefinandrudder together and mark thefintip
at the rudder trailing edge. Cut off the fin tip and sand it to
match the rudder as shown on the plan.

[J 9. Ifyouarebuilding a"taildragger”, check the plans
and mark the location of the tailgear on the rudder. Drill a



7/64" hole in the rudder, and groove the rudder leading edge
to accept the tailgear wire and the nylon tailgear bearing.
DONOT GLUEYET! (Theholeisdrilledslightly oversize
to alow for positioning, and to create a hard epoxy "deeve’
around the wire).

BUILD THE STABILIZER AND
ELEVATORS

[0 1 Findthefollowingparts: 3/8" balsastab front, stab
rear and elevators. You'll also need the 3/8" x 5/8" x 11"
balsa stab tip stock, the 1/8" elevator ends that you previ-
ously cut, and the 1/8" wire elevator joiner.

STAPR rFRowT

STAR REAR

[ 2. Gluethestab front to thestab rear. Then glueon
thestab tips. Sand the front of the stab tipsto blend with the
gab.

O 3. Gluethe elevator ends to the elevators and sand to
blend.

[J 4. Sand both sides of the stab smooth, then sand the
leading edge and lips to arounded shape. (Leave the center
portion of the LE square). Draw a centerline aong the
trailing edge of the stab to mark the hinge line.

(] 5 Draw acenterline al around the edges of the eeva
tors.

[J 6. Sandboth sides of the elevators to ataper as shown
on the plans. Thetrailing edge should end up approximately
1/8" wide and have a rounded shape (do not sand to a sharp
edge). Sandtheleading edgetoa" V-shape" asshownonthe
plan.

[ 7. Temporarily tapetheelevatorsto the stab, providing
1/16" clearance between the elevator end and the stab tip.

‘ ETamLizEm

[] 8 Laythe 1/8" wire elevator joiner in place on the
elevators and mark its outline using afine point fell-tip pen.

[J 9 Accurately drill holes in the elevators for the 1/8"
wirejoiner. Begin by drillinga /16" or 5/64" pilot hole, then
drill the final hole to a depth of 7/8" with a 9/64" drill bit.
(Theholeisdrilled dlightly oversize to alow for positioning,
and to create a hard epoxy "deeve' around the wire).

[J 10 Usingan Xacto knife, sharpen the inside of one end
of a 1/8' diameter brass tube and use it to cut grooves in the



leading edgé of the elevators to accept the joiner wire.

(J 11 Roughen thejoiner wirewith coarse sandpaper, then
clean the wire thoroughly with acohol to remove any oily
residue.

: Iz i'g I'e F
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(] 12 Trid fit thejoiner wire into the elevators, then glue
it in using 5-minute or 30-minute epoxy. Work plenty of
epoxy into the holes with a toothpick, then lay the elevator
leading edges along a straightedge to insure perfect align-
ment.

INSTALL THE HINGES (Do not glue)

NOTE: Onepiece molded polypropylene hinges are sup-
plied in this kit. If you choose to use these hinges or the
"pinned"-type hinges, you may cut the hinge dots at this
time. However, if you choose to use the one-piece hingesthat
arepaper covered for CA glueinstallation, you may wait until
after covering before cutting the hinge dots.

[ 1 Lay therudder and elevators on the plan and mark
the hinge locations. Place the rudder against the fin TE and
transfer the marks over to the fin. Place the elevators against
the stab TE and transfer the marks over to the stab. Note:
Heavy duty hinges should be used on the rudder if you are
building a taildragger.

CAUTION!!:  You must use extreme care
when cutting hinge dots with an Xacto knife, to
avoid cutting yourself! If the balsa part breaks
whileyou are pushing on the knife, the blade could
go into your hand before you know it! A good
precaution istowear leather glovesand always cut
away from your hand while performing the follow-

ingsteps.

[J 2. Cut the hinge dots on the accurate centerlines
which you previoudy drew, using an Xacto knife or a
dotting fork and slotting hook. The recommended procedure
for cutting hinge dots with an Xacto knife is given below.

A. Beginby carefully cuttingavery shallow dlit in the
trailing edge at the hinge location. Thisfirstcutisto es
tablish your cut in the right place, so concentrate on
staying on the centerline and don't cut too deep!

B. Make three or four more cuts in the same line,
going slightly deeper each time. Asyou make these
additional cuts, work on going straight into the wood.
Continue this process while' 'wiggling" theknife handle
back and forth until the blade has reached the proper
depth for the hinge.

C. Tria fit the hinge into the dlot. If the hinge is
difficult to push in, re-insert the knife and move it back
and forth in the dot afew timesto enlarge the dot

[J 3. IMPORTANT! Condition or "break-in" the hinges
by folding them back and forth several times.

[J 4. Insertthehingesintothe slotsand tria fit therudder
and elevators in place on the fin and stab. Do not glue the
hinges until after you have covered the model.

WING

NOTE: Thefollowing instructionsexplain how to build the
wing on a flat surface, directly on the plans. An alternate
method isto useaGreat Planes Wing Jig (available from your
locd hobby dealer). Many expert modelers prefer to use a
wingjig for high performance airplanes, asit helpstoinsure
a straight, warp-free wing, especialy if you do not have a
workbench or building board that is perfectly flat. If you
choose to use the Wing Jig, please read the instructions that
are included with thejig before beginning.



BUILD THE WING PANELS

NOTE: Itwill behelpful to build the wing on apiece of
"Celotex" or other semi-soft (and flat) surface, into which
you may easily stick pinsto firmly hold down the wing parts
while building, to avoid warps.

[J 1 Tapethe plan to your flat work surface, and cover
the wing drawing with waxed paper (so you won't glue the
wingtotheplan!). NOTE; Ifyour work spaceislimited, you
may cut the left and right wing half drawings apart.

[J 2 The shaped and notched wing leading edges (LE)
andtrailingedges(TE) arefastened together by thin stripsof
balsa. Separatethem by folding until thebalsabreaks. Sand
away the excess basa that remains along the edges after
breaking them apart, using a T-bar with 100-grit sandpaper.

L] 3 Beforeusingthe /4" x 1/2' x 30" hard balsaspars,
examine them carefully for possible imperfections. Look for
knots, soft spots, diagonal grain and any other imperfections.
If possible, position each spar so theimperfections (if any) are
ontheouter half of thewing panel (toward thetip), wherethey
will be least affected by high stress. If the spars are warped
slightly, try to "balance them out" by installing the warped
spars in opposite directions (see sketch).

TWO WARPED SPARS INSTALLED
THIS WAY WILL RESULT IN A
STRAIGHT WING

()

TWO WARPED SPARS INSTALLED
THIS WAY WILL RESULT IN A
WARPED WING

)

[J 4. Find the four 1/8' x 12" x 14-1/2' balsa spar
doublers. Sand one end of each spar doubler to a taper as
shown in the "Wing Spar Detail" on theplan. Gluethe spar
doublers to the spars, and sand off any excess glue.

[0 5 Carefully punchoutall thedie-cut 3/32" balsawing
ribs. Sand the edges dlightly to remove any die-cutting
iregularities.

NOTE: If you will be installing aretractable landing gear,
disregard Steps 6 and 7.

[ 6. Note that the wing plan shows two aternate loca
tions for the main landing gear blocks. Note also that Ribs
W-2, W-3 and W-4 have partial cutoutsfor each of thetwo
locations. If you are building your planeasataildragger, cut
out the front notchesin theseribs. If you are building your
plane with atricycle gear, cut out therear notches. (If youl
[will be installing retracts, do not cut out any of the notches).

[J 7. Gluethedie-cut /16" ply landing gear doublersto
ribs W-2, W-3 and W-4. Be sure to glue them to the correct
sideof theribs, as shown on the plan (makearight and aleft
set). Sand the doublers even with the edge of the ribs.

[J 8 Preparetheleadingedgeshesting asfollows: Edge
gluethe3/32" x 1" x 13" balsasheetsto the 3/32" x 3" x 30"
basa sheets as shown here ...

13

"

LEADING EDGE SHEETING r

30°

Now measure and mark the balsa sheeting (see sketch
below), then cut the angle in the sheeting, cutting dong a
metal straightedge for accuracy.

CUT ALONG THIS LINE
SAVE THIS SCRAP
FOR CENTER SHEETWNG
f =
AT/8
1

LEADING EDGE SHEETING j‘"’l’“‘
10" I
NOTE: Follow steps 9 through 34 to build the RIGHT
wing panel, then repeat thesestepstobuild theLEFT wing
pand

[LJCJ 9. Pin one of the spars to the plan with the spar
doubler up and toward theroot NOTE: The spars are cut
dightly too long. Center the spar on the plan s an equd
amount protrudes on both ends.



[JJ 10. Place the ribs on the spar in their approximate
position, but do not glue. NOTE: Make sure ribs W-2,
W-3 and W-4 are installed with the LG notches down, and
W-I isinstalled with the servo opening pointing up.

) Cut first slot to
.~~~ . angle of dihedral gauge

- —— ——
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NOTCHED LEADING
EDGE

OO 11 Examine the shaped, notched leading and trailing
edges. Notice that the notches at one end of each LE and TE
are only 2-5/8" apart. These are the notches for W-I and
W-2. Also notice that all notches in the LE and TE are
vertical; however, rib W-1 will beinstaled at aslight angle
using the Dihedral Gauge. Therefore, you should now
modify the notch for W-I by cutting it to the angle of therib.
You may determine the approximate angle of the cut by
holding the Dihedral Gauge (DG) against the LE as shown
above.

(JOJ 12 Insert the rear ends of the ribs into the notches in
the TE, then block up the TE with the /4" balsa TE Jig
supplied. NOTE: The narrow end of the TE jigisat rib
W-II. Pinthejig to the building surface.

OO 13 Pinthe TE tothe TE Jig, making sure theribs line
up with the plan.

CJCJ 14. Glueribs W-2 through W-I1 to the TE. (Apply
oglue sparingly, to avoid gluing the TE to the TE Jig).

(I 15. Insert the front ends of the ribsinto the notchesin
theLE. NOTE: Podtion the LE as shown at the top of the
nextcolumn.

CENTER L.E. VERTICALLY
ON FRONT OF RIBS

[0 16. Make sure theribs are fully down on the plan and
al ribs are inserted into the LE notches. Angle rib W-I
dlightly using thedihedral gauge (DG). GlueW-1 tothe TE,
LE and bottom spar. Glueadl other ribs to the LE and bottom
spar.

(JJ 17. Gluethetop spar inplace, making sureyou do not
change the angle of W-I.

\ \
‘x\ \ \\{ P J"\.-

1] 18 Glue the pre-cut 3/32" balsa vertical grain shear
webs to the rear edge of the spars in dl rib bays except
between ribsW-I and W-2. NOTE: You may wishtotrial
fit, mark, and trim each web beforegluingin. NOTE: The
webs must be securely glued to the spars, but it is not
necessary to glue the webs to theribs.

00 19 You will now make a "pocket" for the 1/16" ply
dihedral brace by installing a 3/32" balsaweb 1/16" behind
the spars.  Sand one of the 3/32" x 2-3/16" x 2-1/2" bdsa
horizontal grain websfor agood fit between W-1 and W-2.
(See photo at top of next page.)



Using the 1/16" ply dihedral brace as a temporary spacer,
glue the 3/32" web to W-I and W-2.

o\ e NV

0 20. Gluethe die-cut 1/8" ply front web to the front
edge of the spars between ribs W-1 and W-2.

NOTE: Inthenext steps, maintain straightnessby keeping
thewing down on theflat surface and on the TE Jig.

CI0J 21 Lightly sand the lops of theribs to blend with the
notched trailing edge; then glue one of the 3/32" x 1-3/4" x
30" balsatrailing edge sheetsin place. NOTE: The edge of
the TE sheet may not be exactly straight, butjust position the
sheet 50 it slightly overlaps the TE, and any overlap can be
sanded off later.

IO 22. Before applying the leading edge sheeting in the
next step, use your T-bar to lightly sand off the edges of the
shear webs and smoothly blend the ribs to the spar.

[JJ 23. Preparethe 3/32" balsaleading edge sheeting by
sanding the front edge to a slight bevel so it will fit snugly
against the back of the leading edge.

~ 3/32" Basa
L.E. Sheeting

Bevel this

NOTE: Itwill behelpful to have the following items handy
for the next step... thin CA, thick CA, awet cloth, masking
tape and T-pins. Read through the following step and go
through a "dry run" before actually gluing.

[J[J 24. Position the leading edge sheeting at the rear edge
of the notched LE 0 there is an equal amount protruding on
both endsof thewing. Using thin CA, gluethefront (beveled)
edge of the leading edge sheeting to the back edge of the
leading edge. Now wet the top surface of the sheeting o it
will bend easier. Apply thick CA glue to the top edge of the
ribs and to the front half of the spar, then immediately bend
the sheeting down onto the ribs and spar. Hold the sheeting
down with masking tape, pins and your hands until the glue
has set.

(OO 25. Using the 3/32" x 3' x 8-13/16" balsa sheets, glue
the top center section sheeting in place as shown on the plan.
(Use the scraps trimmed from the LE sheeting for the aft
pieces).



NOTE: Ifyou areingtalling retracts, disregard steps 26
through 29.

’ GROOVED

][ 26. Remove the wing from the building board and
trial fitthelong grooved hardwood L G block into thenotches
inribsW-2, W-3 and W-4 (seethelanding gear detail drawing
on thewing plan for proper positioning). File the notches if
necessary for agood fit. Now use epoxy to securely gluethe
block in place.

[ 27. Epoxy the 7/16" x 5/8" x 7/8" hardwood block to
the LG block and to the 1/16" ply doubler on rib W-2, as
shown on the plan and in the photo, then epoxy the small
hardwood block to the other end of the LG block and to the
1/16" ply doubler on rib W-4.
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0 28. Drill a5/32" hole down through the grooved LG
block and the 7/8" block. Line up thedrill soyou are drilling
straight down through the middle of the 7/8" block.

OO 29. Tria fit the 5/32" diameter main landing gear
wireinto thelanding gear block at thistime. Cut or filethe
groove and hole in the landing gear block as necessary for a

good fit

(J[J 30. Using arazor saw and a sanding block, carefully
cut off and sand all excess sheeting, spars, LE and TE even
with W-l and W-II.

'/4"PLY
‘RAILS

_ ig" PLY
RIB

Photo of finished wing with retract mechanismremoved.
NOTE: Ifyou will beinstalling retracts, now isthetimeto
glueinthe 1/16" ply die-cut rib doublers to the front portion
of ribsW-3 and W-4. (Make surethefront rib doublersare on
the outboard side of W-3 and the inboard side of W-4). This
isalso the time to install the /4" x 13/16" x 2-11/16" ply
retract mounting rails on the bottom of the wing, in the
location shown on the plan. Lock and strengthen the joints
between the 1/4" ply rails and the 1/16" ply rib doublers by
gluing 1/4" balsa triangle stock to thesejoints. You should
also now do some planning and tria fitting of the retract and
pushrod, customizing the installation as necessary [to|
accommodate your retracts. Installing retracts requires
careful planning and a lot of trial fitting: therefore, you should
take the time now to plan out your installation.

[J[J 31. With the wing upside down, again usethe TE jig
to support the TE. Then install the bottom TE sheeting, LE
sheeting and Center Section sheeting, cutting and fitting the
sheeting around the LG block as necessary. IMPORTANT
NOTE: Toinsureastraight wing, you must pin or weight
the TE securely down on the TE jig while the bottom
sheeting isglued in place!

CJ 32. From the 3/32" x 38" x 30" balsa sticks, cut and
glue cap stripsto all exposed ribs, top and bottom. HINT:
For easier positioning of the cap strips, first mark thelocation
of each rib on the LE and TE sheeting.

[JJ 33. Trim the sheeting flush with ribs W-I and W-II
and sand theentirewing panel smooth. Sand theleading edge
to smoothly blend with the LE sheeting (see the note on the
following page).



IMPORTANT: The shape of the leading edge
will affect the way thisairplane performs snap rolls
and spins. A blunt, rounded leading edge will
"soften” the stall, making the plane very docile
whenflyingsowly, enablingittoflarenose-highfor
very slow landings, however, this may cause the
plane to be alittle duggish when trying to enter a
snap roll or spin. A sharper leading edge will help
the plane enter snap roll and spin maneuvers more
crisply, while sacrificing only a little of the low
speed stability. The leading edge has been approxi-
mately pre-shaped to the sharper cross-section, so
try to maintain the same L E radius when sanding to
blend with the LE sheeting. To avoid tip stalls,
make sure the leading edges of both wing panels
have the same shape.

[JJ 34. Mark and cut out a 1/16" slot in W-I just behind
the spars, for the dihedral brace.

] 35. Now go back and repeat Steps 9 through 34 to build
the left wing panel.

JOIN THE WING PANELS

NOTE: Read deps 1 through 4, then make a "dry run”
through these steps before actually proceeding.

[0 1 Layapieceof waxed paper down and place the two
wing panels, right side up, so that the W-I ribs are together.
Using the 1-1/8" x 1-9/16" x 9-3/4" balsa wing tip blocks,
block up both wing tips 1-1/8-inch. Sand thewing panelsat
the center s0 they will fit together without a gap.

[] 2 Trid fitthe /16" ply dihedral brace to make sure
itwill readily dlideinto place. (Thephoto for thisstepisat the
top of the next column).
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NOTE: 30-minuteepoxy isstrongly recommended for the
wingjoining process.

[J 3. Mix up abatch of 30-minute epoxy and push some
into the dihedral brace dots. Smear epoxy on the spar ends,
and on both sides of the 1/16" ply dihedral brace. Slide the
dihedral brace in place, push the wing panels together and
immediately procead to the next step.

[J 4. withthewing tips blocked up 1-1/8 inch, carefully
align the LE and TE of both wing panels at the center and,
whileholding themin correct alignment, apply thin CA glue
to "lock" the panelstogether. Do not apply CA gluetoany
areathat isalready coated with epoxy. Allow the epoxy to
fully harden before disturbing the wing.

[J 5 Sand the wingjoint smooth all around.

INSTALL AILERON TORQUE RODS

[0 1 Roughen the short end of the aileron torque rods
with 100-grit sandpaper, and file the same end to a wedge
shape. (See sketch on next page).



File end to
/’ wedge shape
%

[J 2. Roughen the surface of the plastic bearing tubes
with 100-grit sandpaper.

[J 3. Clean the torque rods and bearing tubes with aco-
hol.

J 4. Findthetwo grooved, tapered balsacenter trailing
edge pieces. Lay them on the plan, mark and cut them off to
match the plan for length and angle at the centerline.

(] 5 Tria fit the torque rods into the center TE pieces.
Determine from the plan where to cut the clearance notches,
which will permit the torque rod hornsto travel freely. Also
cut small clearance notches in the wing TE. Note: The
torque rod horns must exit the TOP of the wing!

[0 6. Slidetheplastic bearingstoward the threaded end of
the torque rods, then use atoothpick to apply asmall amount
of petroleum jelly to the ends of the plastic tubes (to help
prevent glue from getting inside and locking up the torque
rods).

[J 7. Use5-minute epoxy or thick CA to glue the plastic
bearing tubes into the grooves in the center TE pieces. Wipe
off any excess glue and allow it to harden.

[J 8 Trid fit the trailing edge / torque rod assemblies
onto the wing trailing edge. Sand the center trailing edge
pieces slightly where they join, for a good fit. Glue these
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piecesin placewith epoxy. HINT: Usemasking tapeto hold
these pieces to the wing TE, to ad in correct positioning.

SAND "FLATS' ONLEANDTE

(] 1 Study thewing plan near the wing centerline. Note
that the center portion of the LE and TE must be sanded flat.

e
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[J 2. Sand approximately 5/32" into the LE at the center-
line, and approximately 3/32" into the TE at the centerline.
(The flats will end up approximately 4-1/2" wide at the LE,
and 2" wide a the TE).

FIBERGLASS THE CENTER SECTION

NOTE; Because of the high sressssin the center of this
wing, Fiberglassreinforcement isSREQUIRED. Pleasedo
not omit this important section!

NOTE: If you have previous experience with applying
fiberglass, feel free to use your favorite method, providing
that it resultsin a strong bond between the glass cloth and the
wood. If this is your first time, we offer the following
suggested method, which is the fastest and essest we have
e,

[0 1 Makelocation marks for the fiberglass reinforce-
ment cloth, 2" each way from the wing centerline.



[J 2. Trial fit the4" widefiberglasscloth in place. You
Can use a scissors or a paper punch to cut holes in the glass
cloth for the aileron torque rod horns.

[J 3. Wrap small pieces of masking tape around the
threaded portion of the aileron torque rods to protect them
from the spray adhesive in the next step.

[(J 4. Spray avery light mistof 3V "77" Spray Adhesive
on the center section in the areato beglassed. Hold the spray
can at least 12" away from the surface when doing thisto

avoid a heavy buildup. The purpose of thisisonly to give the
wood a little "tackiness'. If you apply loo much spray it
could result in apoor glue bond. Allow the spray to dry for
5 minutes before proceeding to Step 5.

i
ErBanaiAt s
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O s Beginningat thetrailing edge, lay theglasstapein
place on thewing. Gently pressthecloth in place, working
out all the wrinkles. The "77" spray adhesive should hold
the cloth down to the surface, but will permit you to lift and
reposition the cloth if you make a mistake. Keep working
forward along the top of the wing, around the leading edge,
and along the bottom of thewing, ending at thetrailing edge.
Do not attempt to wrap the glass cloth around the trailing
edge.

[J 6. Workingoutdoorsorinavery well-ventilated area
apply thin CA glueto the glass cloth. Begin by running a
bead of glue down the center of the glass cloth strip, then
continue applying thegluein linesuntil al thecloth has been
secured. Run the thin CA out /4" beyond the edges of the
glass cloth to help protect the balsa sheeting when sanding
later. WARNING: Thisoperation producesalarger than
normal quantity of CA fumes, soadequateventilationisa
must!

[0 7. Inspectthesurfaceoftheglasscloth. If any areasare
not glued down, apply acouple more drops of CA glue and
press down with a piece of waxed paper until the glue sts.

[J 8 To make sure the glass cloth is fully "wetted out"
and bonded to the balsa, you may apply morethin CA, afew
dropsat atime, and spread it out with apiece of waxed paper.

[J 9. After the glue has sd, trim the excess cloth at the
trailing edge with a sharp Xacto knifefollowed by asanding
block.

[J 10. Carefully sand the edges of the glasscloth with aT-
bar sander with 80 or 100-grit sandpaper. Also, lightly sand
the surface of the glass cloth with a piece of sandpaper held
in your fingers to remove any rough spots. WARNING:
When sanding fiberglass, wear a dust mask to avoid
breathing airborne glass fibers.

INSTALL WING TIPS

NOTE: The wing tips will be carved from the 1-1/8" x
1-9/16" x 9-3/4" balsa blocks.

[J 1 Draw acenterline on theendsof the wing and on the
wing tip blocks.

[J 2. Securely glue awing tip block to the left end of the
wing, and tack glue a wing tip block to the right end of the
wing, lining up the centerlinesyou previously drew. Y ou will
later break only theright lip loose and hollow it out.

shape as shown on the plan. HINT; Use 50-grit sandpaper
and a sharp wood chisel or razor plane to speed up this
operation. NOTE: Leave the tips oversize in the area of the
ailerons, for now.



(] 4. Cuttheright wing tip loose from the wing and use
aDreme Moto Toadl to hollow out the wing tip. (This will
help to compensate for the weight of the engine head and
muffler).

(] 5 Now securely glue theright wing tip in place.
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Cut 2' off Aileron stock [
and glue permanent_ly{i/
[J 6. Cut2" off oneend of the tapered ailerons and glue
the2" piecespermanently tothetrailing edgeasshowninthe
sketch. This moves the aileron away from the turbulence
caused by thetipvortex. Makesureyou carefully lineupthis
piece with the top and bottom surfaces of the wing.

INSTALL AILERONS

NOTE: Donotgluetheaileronhingesuntil afteryour model
has been covered.

[ 1 Draw an accurate centerline along the LE of the
tapered balsa ailerons and the wing TE,

[L] 2. Check thelength of your ailerons against the actual
aileron openings and trim the ailerons as necessary. You
should provide approximately 1/16" gap at each end of the
alerons.

* "i." b ,
[ 3 Lay theaileronsin place in the openings, with the
torque rods resting on lop of the ailerons. Mark thetorque
rod locations on the top of the ailerons.

[J 4. Drill a7/64" hole in the ailerons at the torque rod
locations, starting at the leading edge centerlineand drilling
straight in to the proper depth. (The holeisdrilled slightly
oversize to allow for positioning, and to cregte a hard epoxy
"deeve" around the wire).

[CJ 5 Usethe sharpened 1/8" diameter brass tube to cut a
groove in the leading edge of the ailerons to accept the
torquerods. Cutthesegroovesalittlelarger at thebeginning,
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tomakeroom for thetorquerod bearings. Trial fittheailerons
ontothetorquerodsand cut or file asnecessary until they fit.

[] 6. Lay the ailerons on the plan and mark the hinge
locationsontheailerons. Usetwo hingesnear thetips. Place
the ailerons against the wing TE and transfer the marks over
to the wing.

[0 7. cutthehingeslotsintheaileronsandwing TE using
an Xactoknifeor hingeslotting tool.

[J 8 IMPORTANT! Conditionor "break-in" the hinges
by folding them back and forth several times,

[] 9. Sand the leading edge of the ailerons to the same
" V" -shape as shown on the wing rib detail drawing.

[J 10. Insert the hinges into the dots and tria fit the
aileronsin placeon thewing. Do not gluethe hingesuntil
after you have covered thewing.

Thereshould beno hingegap!

[J 11. Nowisagood limetofinishthewingtips. Tapethe
aileronson in the neutral position, and sand the wing tipsto
blend with the ailerons.

INSTALL WING DOWELS

[

Mark a horizontal centerline on the flat which you
sandedon thewing LE. Also mark avertical centerlineon the
die-cut 1/8" ply former F-2A (the Wing Dowel Plate).



(J 2 Holding the die-cut 1/8' balsa F-2A on the leading
edge, in the exact center of the wing, mark the dowel
locations through the dowel plate holes.

(] 3. Remove F-2A and double check to make sure the
dowel locations are both the same distance from the wing
center joint

(] 4. Itisimportant that you now drill the dowel holes
accurately! Toinsureaccurately positioned holes, begin by
drilling small (1/8") holes in the center of the marked loca-
tions. Then gradually increase drill bit sizes until you have
finally drilled the holesto /4" diameter. Thefinal holesyou
drill must extend 3-3/4" into the wing to penetrate the front
webs. NOTE: Try todrill straight in.

[J 5 Sand one end of each wing dowel to a rounded or
pointed shape. Thisis the end that will be inserted. Do not
sand the other end at thistime.

(] 6. Tria fitthe dowelsinto the dowel holes, and trial fit
thedowel plate over thedowels. If thedowelsfittootightly,
you may enlarge the holes slightly using around file, or you
may sand the dowelsdown slightly. Do not gluethe dowels
in place at this lime.

INSTALL WING BOLT PLATE

[J 1 Mark acenterlineon thedie-cut /16" x 3-15/32" x
1-5/8" ply wing bolt plate.

[0 2. Position the wing boll plate on the bottom of the
wing, and lineit up with the wing TE and centerline. Glueit
inplace.

[(J 3 Sandthewing balt plate flush with the wing TE.

FILL LANDING GEAR SLOTS

[J 1 Temporarily ingall the main LG wires.

[J 2 Check theplan for the location of the nylon landing
gear strgpsand temporarily install them, using#2x3/8 sheat
metal screws.

o © I
NYLON LANDING #2X3/8" SHEET
GEAR STRAP METAL SCREW

O
notched LG blocks and sand flush with the surface of the
wing. Thiswill adin covering later.

INSTALL RETRACTS (OPTIONAL)

NOTE: Hardware for retract installation is not included in
the kit

[J 1 Study the retract drawings on the plan. and the
| installation instructions provided with your retracts, and plan
your retract ingalaion before proceeding,

—

Photo shows finished wing with retract installed.
[ 2 Cutan opening in the bottom LE sheeting for the



retract mechanism. Cutaclearancedotinrib W-3 for the LG
wire. Cut an opening in the bottom LE sheet and in rib W-2
for the wheel well.

(J 3 IEnclose the whedl well by running vertical grain
1/16" balsabetween the bottom and top sheeting; or you may
make the wheel well from an appropriately-sized styrofoam

ap.

O

of the spars) for your retract servo, and bend and fit a pushrod
to run between the servo and the retract mechanism. Run the
pushrodjust under the top LE sheeting until it passes over the
wheel well, then make two 90-degree bends and connect it to
the retract mechanism.

[J 5 Temporarily mountyourretract servoandtrial fitall
retract components. Test the operation of your retracts
making sure they operate freely and reliably. Also make sure
they "l ock™ inboth the up and down positions.

Photo showsfinishedwingwithretractinstalled.
[ 6 Blend the bottom sheeting as neatly as possible
around theretracts.

[J 1. Usepolyester resin or 30-minute epoxy thinned with
dcohal to fuelproof the entire retract well area.

FUSELAGE ASSEMBLY

PREPARE FUSE SIDES

[J 1 Layoneofthe shaped 316" basafusdagesidesin
place on the fuselage plan side view. Carefully position the
fusesideso thefront edgelines up with thefront of F-1 onthe
plan. Tapeor pin the fusesidesoitcantmove. NOTE: The
fuseside may bealittlelonger at therear than indicated by the
plan. Thisisasit should be.

LOWER FROMNT
FUSE SIDE

[J 2 Carefully position the die-cut 3/16" basa lower
front fuse side o the rear edge lines up with the front of the
wing saddle opening on theplan (therear edgeof F-2A). You
may have to lightly sand the top edge of the die-cut 3/16"
balsa for agood fit against the bottom edge of the fuse side.
Edge glue the lower front fuse side to the fuse sde. NOTE:
Use waxed paper under the balsa to avoid gluing to the plan.

[J 3. Caefully position the die-cut 3/16" bdsa lower
rear fuse side s the vertical front edge lines up with the rear
of the wing saddle opening on the plan (the front edge of
F-4). Edge glue the lower rear fuse side to the fuse side.

[0 4. Trim and sand off the die-cut "bumps' from the
front and rear portion of the lower rear fuse Sde, blending
with the upper fuse sde.

(] 5 Sand the fuse side smooth on both sides using aT-
bar and 100-grit sandpaper, then repeet the above seps to
make the other fuse sde.



[J 6. Findthetwodie-cut 1/8' ply fuselage doublersand
the four die-cut 1/8" ply firewall spacers. Note that the
acers ae marked "2L", "2 R". "4 L", and "4 R".

Use the#2 firewall spacers if you will be install-
ing a 2-cycle engine such as the OS Max 61 S~

Use the#4 firewall spacersif you will be install-
ing a small 4-cycle engine, such as the OS FS 70
Surpass.

If you will beinstalling a larger (longer) 4-cycle
engine, such asthe OS FS 91 Surpass, do not use any
firewall spacer on the right side, and use the 1/8" x
1/8" x 3-5/8" hardwood stick asafirewall spacer onthe
left side.

[0 7. Edge glue the appropriate firewall spacers to the
front edge of the fuselage doublers. Note that the spacersare
not the same size. They will automatically set the engine at
the required 2-degrees right thrust.

[J 8 Carefully position the fuselage doublers on the fuse
sides,;makingaRIGHT andaL EFT side. Thedoublerwith
the smaller firewall spacer goeson theright fuselage side ..
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PLANIT OUT! Itisimportant that the fusedoubler and fuse
sde line up along the top edge and the front of the wing
opening. While holding in position, apply thin CA glue
around all the notches and lightening holes, then around the
edges. Make sure you apply sufficient glue o it flows under
the doubler to produce a strong bond. NOTE: The narrow
and wide firewall spacers will automatically position the
firewall to result in 2-degrees of right engine thrust.

(0 9. Gluethe tapered basatail filler to the aft end of one
of the fuse sides and sand it even with the top and bottom
edges.

FUSE

’ (1]
/4 SIDE

TRIANGLE

[J 10. From the 1/4" basatriangle, cut pieces to fit be-
tween the tail filler and the rear of F-4, dong the bottom
indde of both fuse Sdes. Glue in place.

[] 11 Sand the aft ends of the basa triangle to a taper,
whichwill permit the fuse sides to be pulled together at the aft
end. NOTE: The taper shown in the photo is approximate
and may have to be modified during assembly.

ASSEMBLE LOWER FUSELAGE

[0 1 Tapethefuselageplan to your workbench and cover
the Fuse Bottom View with waxed paper.

NOTE: The fuselage is assembled upside down.

[J 2 Pinor tack glue (using 3M "77" Spray Adhesive)
the 1/8' die-cut bal sastab base accurately in position on the
plan. Align thefront edge of the stab base with thelineon the
plan.



[J 3 Accurately position thetwo pre-cut 1/4" x 1/2" bdsa
cross-braces on the plan, and pin them in place behind F4
and F-5. Note: The front cross-brace (at F-4) extends only
out to the doublers.

._‘“

0 4. Trid fitformersF-4and F-5tothefront of the Cross-
braces (the formers are upside down), and sand the edges of
theformersslightly to match theangleof thefusesides. Glue
the formers to the cross-braces, making sure that each
former isinstalled perpendicular to the building surface.

[ 5 Insert F-6 upside downintherear of the dotin the
stab base. Sand the edges of F-6 dlightly to match the angle
of thefusesides. AlignF6 perpendicular tothe stab baseand
glueit in place.
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[J 6. Accurately position the 1/8" die-cut ply fuse top on
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the plan and hold it securely in place with pins, tape or
weights (or you may spray it lightly with 3M "77" spray
adhesive, to hold it firmly but temporarily down on the plan).

[0 7. Trid fit (do not glue) the following parts together
Fuse top, fuse sides, die-cut 1/8" ply F-2. F-3, F-4 and the
die-cut 1/8' ply Chin Block Base. Check the fit of al parts
and trim, file or sand as necessary for agood fit. Pull the aft
ends together and re-sand the 1/4" triangles if necessary.

[J 8 Once you have everything fitting properly, re-as
semble the above parts, using clamps, pins. tape and weights
to hold everything together and flat on theworkbench. M ake
sure F-2 is pushed as far forward as possible, and F-4 is
pushed as far aft as possible. There should be waxed paper
underneath to prevent gluing the fuse to the plan. Apply thin
CA glueto thejoints, then follow with thick CA gluein any
joints that are not tight fitting.

[(J 9. Sand the bottom of the fuse to remove any excess
glue, and to provide aflat surface for the sheeting.

O

pieces of cross-grain sheeting to the bottom of the fuse,
beginning at the front of 4 and running to the aft end of the
fuse.

(] 11 Now you may remove the fuselage from the work
surface and sand the edges of the bottom sheeting flush with
thefuse sdes.



[0 12. Findthe 1/4" ply wing hold-down block and trial fit
it into the notches in the fuse side doublers, sanding as
necessary for agood fit. Glue the hold-down block in place
securely, using 30-minutc epoxy, then cut pieces of 1/4"
balsa triangle and glue them in place above and below the
hold-down block. Sand the triangles flush with the wing
sdde

[J 13 The 14" ply firewal (F-I) location and size will
vary, depending on which engine you install. The location
has been set by the firewall spacers. Thefirewall supplied in
your kit isthe correct sizeif you are installing a .91 4-stroke
engine; however, if you areinstalling asmaller engine, such
asa .70 4-stroke or a .61 2-stroke, you will have to cut the
firewall down to the correct size. The fuse plan shows the
firewall sizes and engine mounting required for the three
locations. Cut the firewall to size and sand the sides and
bottom at an angle to match the fuse. Trial fitto make sureit
will fit correctly before proceeding to the next step.

(] 14 Beforeinstalling the firewall (F-I), you may drill
F-I for your enginemountand install the 6-32 blind nuts. You
may cut out the appropriate F-| drawing from the plans, tape
ittoF-I and useit asaguide for drilling the four 5/32" holes.
If you will be using a mount not shown on the plans you'll
have to determine the correct mounting position. Note that
the mount should not be positioned on the vertica and
horizontal centerlines of F-1, but should be offset slightly
above the centerlineand slightly toward theleft side. (When
taking measurements off the plan, keep in mind that the plan
shows the bottom view of the airplane). Drill the holes and
install theblind nutson theback of F-1, pressing them in with
apliersor avise.

6-32
Blind Nut
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[J 15 Use 30-minute or 5-minute epoxy to securely glue
F-1 to the fuse sides, holding with clamps or tape until the
glue has firmly st. NOTE: Before the glue sets. double
check to make sure F-1 is properly aligned with the top and
bottom edges of the fuselage, and fully back against the
firewall spacers. After theglue hasfully hardened, sand off
the front of the fuse sides flush with the front of F-I.

[] 16. Cutpiecesof 3/8" balsatriangleto fit around the aft
edges of F-1, and glue them in place.

DRILL ENGINE MOUNT
(Great Planes MM 60L mount)

[0 1 Place the engine pointing straight ahead on the
mount and mark the mounting hole locations on the mount.
At the marked locations, accurately drill 7/64" (or #36) holes.
NOTE: If you have accessto adrill press, useit for drilling
these holes to insure that they are drilled vertically.

[J 2. Now you may use one of the following methods to
attach your engine to the mount:

Method 1. Screw the #6 x 1' sheet meta screws
(provided in thekit) through the enginemounting flange and
intothemount. Whenfirstinstalling thesescrews, putadrop

of ail into each screw hole. ’
M

#6 X 1' Screw



Method 2. Cut threads into the holes you just drilled
using a6-32 tap and tapwrench. If you usethismethod you'll
have to supply your own bolts (6-32 x 1" socket head cap
screws) for attaching the engineto themount. NOTE; 8-32
hardware is recommended if you are ingtalling a 4-cycle
engine.

INSTALL SERVOS AND PUSHROD GUIDE
TUBES

NOTE: Although you may choose to wait until later, thisis
the best time to install the pushrod guides, because the
fuselage is wide open and it is very easy to work inside.

IMPORTANT: Before proceeding, plan your servo and
pushrod installation. Especialy note which side of the
fuselage the throttle pushrod and nose gear pushrod (if any)
will be located. Remember that the throttle arms of 2-cycle
and some 4-cycle engines are on opposite sides. It will be
helpful to actually sketch your pushrod locations on the plans
with apencil. Itisdesireablefor the throttle pushrod (and the
nosegear steering pushrod) to run along the sides of the
fuselage. Itisalsodesireable (but not essential) for therudder
and elevator pushrods to cross inside the fuselage, to avoid
any sharp bends.

[J 1 sa the fuselage upside down on blocks at lesst
1-inch high.

O] 2 Trimthe 316" x 1/2" x 3-5/8" ply servorailsto fit
between the fuse side doublers in the locations shown on the
plan. Temporarily mount your servos to therails, then glue
therails to the fuse side doublers. Lock therailsin place by
gluing scraps of plywood on the top and bottom of the ralils.

[J 3 Sand the outer surface of the pushrod guide tubes
with 100-grit sandpaper to providea surface to which theglue
will adhere.

[] 4. Usean Xacto knife to sharpen one end of apiece of
3/16" (outside diameter) brass tubing, then use thistubing to
cut the pushrod exit holes (you may use a3/16" drill bit, but
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the brass tube method gives amuch neatér cut). Determine
the location of these holes from the plans. You may chuck
this brass tube in an dectric drill to ad in getting through
F6.

] 5. Insert the plastic pushrod tubes through the holes

you just cut and through formers F-6, F-5 and F4.

[] 6. Route the pushrod tubes according to your
radio installation plan. Temporarily insert the 34"
pushrod wires into the tubes and hold them in the
correct position at the servo end. Keep the tubes as
straight as possble. Glue the tubes to the fuse Sdes
at the rear exit points using thin CA glue. Use scraps
of 1/8' basato anchor thetubesto F-5. Do not anchor
the tubes to F-4 at this time, to dlow for dight
adjustment of their positions later.

[J 7. Cut off the tubes at the exit points and sand them
flush with the fuse sdes using a sanding block.

[] 8 Temporarily instal the engine mount, nosegear
(and nosegear gteering arm if you are building a tricycle
configuration).

(J 9. Cut 14" off theend of the steering arm, then drill
a 316" hole in FI, just above the outer hole of the arm.
NOTE: Thedrill should beaimed toward the rudder servo to
avoid tight bends in the pushrod. The photo for this step is at
the top of the next page.

5/32" Collar
: . Steering Arm
= Cut off end

5

o

6-32 X /4" Screw



[J 10 With the engine resting on the mount, plan the
throttle pushrod routing. The pushrod should be located as
close as possible to the fuse sides (to allow room for the fuel
tank), and the guide tube should not have any tight bends.
Drill a3/16" hole in F-I for the throttle pushrod guide tube.

LJ 11. Drill or carve holes in F-2 and F-3 for the guide
tubes. Cut theremaining 36" plastic pushrod guide tubein
half and trial fit thetubesin the fuselage. (Also seethe photo
on page 35)

[J 12 Sand the plastic pushrod guide tubes with 100-grit
sandpaper, then glue them in place. Trim and sand the tubes
flush with the front of F-I.

[J 13 Cut the pushrod wires (supplied) to the required
lengths and temporarily install the throttle and nose gear
pushrods. NOTE: A 34" wire, threaded oneend, is supplied
for the throttle pushrod, and a 19" wire (no threads) is
supplied for the nosegear pushrod.

[J 14 Now remove the pushrod wires, engine, engine
mount and servos.

MOUNT THE WING TO THE FUSE

[J 1 Sandthetopsurfaceof thefusetoremoveany excess
glue s the fuse will lie flat on the workbench.

[J 2 Sandtheentirewing saddlearealightly until thefuse
side doublcrs and fuse sides are flush.

23

[0 3 Insetthedie-cut 8" ply F-2A in place against the
back of F-2 (do not glue).

[J 4. Insert the 14" wing dowels into the wing o they

gick out only 1/8'.

A

[J 5. With the fuselage upside down on aflat surface, trid
fit the wing into the wing saddle. If the wing is dlightly too
large (front torear) to fitinto the saddle, sand therear edge of
the saddle and the wing trailing edge dlightly until it fits.

Measurements must be equal
[(J 6. Carefully align the wing in the saddle as follows:

If you have drilled the dowel holes accurately, thewing
should now becentered, sdeto side. Measuredown from the
bottom of both tip ribsto the flat surface. 1f the measurements
arenot equal (within 1/16"), sand the saddle dlightly until the
wing gts level in the saddle. Also measure from the rear
comer of each wing tip to the tail end of the fuselage. These
measurements must dso agree within 2/16". If not, shift the
wing slightly until they do. With thewingin thispositionyou
may now check the wing incidence using an "incidence



meter" or by measuring down to the flat surface from the
center of the leading and trailing edges. The measurements
should be the same (zero degreesincidence). CAUTION: If
your flat surfaceisnot level, you will get erroneous incidence
readings! If youareworking on aflat surfacethatisnot level,
you must set thewing incidence the sameasyour flat surface.

[J 7. After making the necessary corrections to align the
wing, tack glue F-2A to F-2 with acoupledropsof CA. Also
make alignment marks on the wing TE and the front of F-4
0 you may easily re-align the wing later.

[J 8 Removethewing and securely glue F-2A inplace by
flowing thin CA into the wing dowel holes and around the
edges. Follow up with thick CA inany gaps around the edges.

(] 9. Drill /4" holes through F-2 using the holesin F-2A as
aguide.

[J 10. Useapliersto grasp the ends of thewing dowels and
pull them out. Now you may dlightly round (or chamfer) the
ends of the dowels for easier insertion into F-2A. Mix upa
batch of 30-minute epoxy, use a long stick to work some
epoxy into the dowel holes, smear epoxy on the dowels, then
re-insert the dowels into the wing, leaving them protrude
3/8". Wipe away al excess epoxy, then alow the epoxy to
fully harden.

[0 11 Study the wing plan to determine where the wing
bolt holesare to be drilled. By measuring, transfer the loca
tions to the wing bolt plate on the bottom of the wing. After
marking the bolt locations, replace thewing in the saddie and
re-align it accurately, asin step 6.

116" WING BOLT PLATE

/
/ 1178 ‘_
\ /1\ ‘. | we
. \ / \ / . _L

Drilling locations
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[ 12 Holding the wing firmly in place, drill 13/64" holes
at the locations you marked in step 11, drilling down through
the 1/16" ply wing bolt plate and through the /4" ply hold-
down block in the fuselage. Try to drill straight in, perpen-
dicular to the 1/16" ply bolt plate. IMPORTANT!: Do not
allow the wing to move while drilling!

[J 13 Removethewing andre-drill theholesin thewing
only to 1/4".

[J 14 Usea 11420 tap and atap wrench to cut threads in
the ply hold-down block in the fuselage.

[] 15. Harden thethreadsin thehol d-down block with thin
CA glue, then re-tap the threads after the glue is completely
dry.

[J 16 Trial fit the wing to the fuse using the two 1/4-20
nylon boltsprovided. Y ou may cut thebolts off to their proper
length, so they protrude about 1/4" below the hold-down
block in the fuselage.

E. R

14 - 20 Nylon Wing Bolt

[J 17 Laer you will apply foam wing seating tape or
silicone sealer to the wing saddle. To alow space for this
wing cushion material, you may sand the saddle dlightly in
the areas where the wing touches the saddle, to provide a
small gap.

[J 18 Sand off the bottom edge of F-2 and F-2A flush with
the bottom of the chin block base. And, while you're at it,



sand the entire fuse bottom, forward of F-2A, in preparation
for installation of the chin block.

FIT FUEL TANK and FUELPROOF TANK
COMPARTMENT

[J 1 Assembleyour 11 to 14 oz fuel tank. Werecom-
mend bending the brass tubesas shown in thephoto to prevent
them from cutting through the silicone fuel lines if pressed
against thefirewall. (Try notto''kink™ the tubes when bend-
ing, however).

[J 2 Trydliding thetank inthrough F-2. If the opening is
not large enough, sand or file the opening until the tank dides
ineasly.

[ 3 Temporarily ingall the engine mount and note how
far the mounting screws protrude into the fuel tank compart-
ment. Remove the screws and cut them off so they do not
protrude morethan 1/8" (to prevent puncturing the fuel tank).

[ 4. Drill two holes (7/32" or sizetofit your fuel tubing)
near thetop of F-I for your fuel tubing ventandfill lines. The
location of these holes will depend somewhat upon the type
of engineyou are using, etc. ItisOK todrill the holesin the
upper left and upper right comers, but we prefer drilling both
holes in the upper right comer (as viewed from the rear) for
easier access,
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[J 5 Now remove the engine mount and fuelproof the
inside of the fuel tank compartment and the front of F-I by
brushing on a coat of polyester resin or 30-minute epoxy
thinned with alcohol. NOTE: Later when installing the nose
pieces, you will fuelproof the chin block before instaling it.

\

[(J 6. You may permanently install the fuel tank at this
time, or you may wait until the planeis nearly completed. If
you do it now it will be easier to feed the fuel lines through
F-1, and to make surethere are no kinks in thelines; however,
you'll have to work around them while completing the nose.
When youinstall thetank, be sureto cushionitfrom vibration
and prevent it from moving by surrounding the tank on all
ddes (and front) with latex foam rubber. Leaveafew inches
of extrafuel tubing in front of F-1 (you can cut off the excess
later). The photo shows how to route the fuel tubing to
prevent kinking.

INSTALL TURTLE DECK

You'll need the following pans. Die-cut /8" ply F-3A,
F-4A. and Backrest Gauge (BG); die-cut 1/8' basa F-5A
and F-6A; two 1/4" x 1/4" x 27" balsaturtledeck stringers;
two 3/32" x 3-1/4" x 28-1/4" balsaturtle deck sides; the 1/2"
X 2-3/8" x 26" basa turtle deck top block and aroll of
maskingtape.

0 1 Gluethedie-cut 18" ply "backrest" (F-3A) to the
fuse top, using the "backrest gauge" (BG) to st it at the



correctangle. NOTE: Thegaugeis used only for setting the
angle (do not glue the gauge in).

[ 2 GlueF-4A to the front of F4.
Glue F-5A to the front of F-5.
Glue F-6A to the front of F-6 (insert the F-6A tab
through the dlot in the stab base).

[0 3. Gluethe 14" x 1/4" x 27" balsa stringers to the
formers. HINT: If F-3A is dlightly warped, you may
straighten it during this step by twisting it straight while
gluing the stringers. Trim and sand the ends of the stringers
flush with the front of F-3A and the rear of F-6A.

[(J 4. Useasanding block to sand the sides of the stringers
to blend with the formers (see the cross-section drawings on
theplan). Also usealong sanding block to sand the stringers
and the tops of the formers in a straight line from F-3A to
F-6A.

[J 5 Prepare the turtle deck sides by cutting the two
3/32" x 3-1/4" x 28-1/4" bdsashedtsto theangleshowninthe
following sketch.

SCRAP-
— A—

2-1/4"
-

Ap——
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[J 6. Trial fit oneedge of the sheeting down onto the top
of the fuse side. Sand the edge of the sheering if necessary,

for agood fit
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[ 7. Gluethebottom edgeof the sheeting to thetop of the
fuseddes

&

DR t oy B <

[J 8 Wetthe outside surface of the sheering with adamp
rag to permit easier bending. Apply thick CA glue to the
edgesof the formersand the stringers, then immediately bend
the sheeting around the formers and onto the stringers.
HINT: Thisrequiresabout 5 setsof "hands," s0 use severd
long pieces of masking tape to pull the sheering together;
then, working asmall section at atime, add CA and pressthe
sheeting to the dtringers.

[J 9. Trim and sand the sheering flush with the front of
F-3A and the rear of F-6A.

[J 10 Using along T-bar or sanding block with 80-grit
sandpaper, sand the sheering and stringers flush with the top
edges of the formers.



NOTE: Theturtledeck isdesigned to be aslight aspossible,
while still providing sufficient durability for normal use. If
your airplane will be handled by "ham-fisted" people who
like to squeeze hard when holding the airplane in the turtle
deck area, you may want to add an extra 1/4" x 1/4" balsa
stringer on the inside of the turtle deck sheeting, between
F-3A and F-4A, about halfway down.

[0 11 Gluethe 1/2" x 2-3/8" x 26" bdsa turtle deck top
block to the tops of the formers, stringers and sheeting, then
trim the ends of the top block flush with F-3A and F-6A.

HINT: Inthenext stepitwill be helpful in keeping the
top block symmetrical if you first mark a centerline on the
top of the top block from front to back (thisis aline from the
centerline of F-3A to F-6A).

[J 12 Carveand sand the topblock to blend smoothly with
the sheeting (seethe cross-sectionson theplan). HINT: Use
arazor plane (or a sharp wood chisel) and a sanding block
with 50-grit sandpaper for rough shaping the top block.
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HINT: For asuper-smooth and uniform finish on your turtle
deck, cut a 2-1/4" x 11" strip of 320 or 400-grit wet-or-dry
sandpaper, and work it like a "shoe-shine cloth" across the
top of the turtle deck.

ASSEMBLE THE NOSE SECTION

(0 1 Findthe /4" x 1/4" x 10" balsa cockpit sides. Cut
off one end of each stick at an angle to fit the front edge of the
backrest (F-3A).

[J 2 Glue the cockpit sides to the top edge of the fuse
ddes and to F-3A. The outside edge of the cockpit Sdes
should be flush with the outside edge of the fuse Sdes

[J 3 Measure, mark and sand off the cockpit sides ac-
cording to the sketch. Then sand the top front comers of the
fuse sides on the same angle, to blend with the cockpit Sides

1/4"x1/4" BALSA
COCKPIT SIDES

\

] SAND OFF

7-7/8" —"——I

———— )

- __9.3/8" — ——
————_ MERAcREDE —————— o

[] 4. Attach the engine mount to F-I, and attach the
engine to the mount Remove the nose gear.

[ 5 Fromascrap of 1/32" ply, cut four small pieces and
tack glue them to the 1/16" ply spinner ring as shown, using
a very small amount of thick CA (these will be removed
later). IMPORTANT NOTE: If you have chosen to use
shock-absorbing rubber engine mounts, then you must pro-
vide more space between the spinner ring and the spinner



