INSTRUCTION BOOK

‘ WARRANTY I

Great Planes Model Manufacturing Co., Inc. guarantees this kit to be free of defects in both
material and workmanship at the date of purchase. This warranty does not cover any component
parts damaged by use or modification. In no case shall Great Planes' liability exceed the original cost
of the purchased kit. Further, Great Planes reserves the right to change or modify this warranty
without notice.

In that Great Planes has no control over the final assembly or material used for final assembly,
no liability shall be assumed nor accepted for any damage resulting from the use by the user of the
final user-assembled product.

By the act of using the user-assembled product the user accepts all resulting liability.

If the buyer is not prepared to accept the liability associated with the use of this product, he
is advised to immediately return this kit in new and unused condition to the place of purchase.

READ THROUGH THIS INSTRUCTION BOOK FIRST
IT CONTAINS IMPORTANT INSTRUCTIONS AND WARNINGS

CONCERNING THE ASSEMBLY AND USE OF THIS MODEL
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WARNING! THIS IS NOT ATOY! I

The model you will build from this kit is not a toy' It is capable of serious bodily harm and property damage. IT IS
YOUR RESPONSIBILITY AND YOURS ALONE - to build this kit correctly, properly install all R/C components and to
test the model and fly it ONLY with experienced, competent help in accordance with all safety standards and common
sense as set down in the Academy of Model Aeronautics Safety Code It is suggested that you join the AMA to become
properly insured before you attempt to fly the model IF YOU ARE JUST STARTING R/C MODELING, CONSULT YOUR
LOCALHOBBY SHOP ORWRITE TO THE ACADEMY OF MODEL AERONAUTICS TO FIND AN EXPERIENCED

INSTRUCTOR IN YOUR AREA.

Academy of Model Aeronautics
5151 East Memorial Drive
Muncie, IN 47302-9252(800) 435-9262

INTRODUCTION

Congratulations! Y ou now own a revolutionary sailplane
kit! A bold statement indeed, but no other sailplanekit has ever
been able to satisfy so many desires. No matter what your skill
level - rank beginner or national soaring championyouwill enjoy
this kit from the moment you start construction.

Thank you for purchasing the Great Planes SPIRIT 100
sallplane.

Pleaseinspect all partscarefully beforestartingtobuild!
If any partsaremissing, broken or defective, or if you have
any questions about building or flyingthisairplane, please
call usat (217) 398-8970andwe'll begladtohelp. Ifyouare
calling for replacement parts, please look up the part num-
bersand thekit identification number (stamped on theend of
the carton) and have them ready when calling.

PRECAUTIONS

1 You must build the plane according to the plans and in-
structions. Do not alter or modify the model as doing so may
resultinan unsafeor un-flyablemodel 1nafew casestheplans
and instructions may differ slightly from the photos In thosein-
stances 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 and meets or exceeds "1991 specs'.

4. You must properly install all R/C and other components so
that the model operates properly on the ground and in the air.

5. Youmusttest the operation of the model before thefirst and
each successiveflighttoinsurethat all equipment isoperating,
and you must make certain the model hasremained structurally
sound. Be sure to check the nylon clevises 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 arenot already an experienced
and knowledgeable R/C pilot at this time.

Note: We, asthekitmanufacturer, canprovideyouwith
atop quality kit and great instructions, but ultimately the
quality and"flyabilily" of yourfinished model depends
on how you build it; therefore, we cannot in any way
guaranteethe performance of your completed model, and
no representations are expressed or implied as to the
performance or safely of your completed model.

Remember: Take your time and follow directions to end up
with a well-built model that is straight and true.

OTHER ITEMS REQUIRED

0 Radio having at least 2 channels (a third channel is required
for optional spoilers and a 4 channel radio with 5 servos is
required for the advanced wing) A computer radio or compa
rableradiowithmixingcapabilitiesmay beused toachievetotal
camber control and CROW type mixing

0 Monokote or other covering material (2 rolls)

0 Latex foam rubber padding (1/4" thick)

0 #64 rubber bands

0 Heavy duty hi-start or other launching device

0 BB'sor lead shot for balancing

0 Thin but strong thread - 30 (2 - 4lb fishing line works great)
0 Pushrods (Sullivan #503 or equivalent)

0 Hinges

The optional spoilers also require:
0 2- 36" lengths of 20-30 Ib fishing line
0 2- 36" lengths of 1/8 " plastic tubing

The advanced wing also requires:

0 Thin copper wireor similar (for wrapping flap linkage)
0 2- 36" servo extensions (or equivalent)

0 2o0r 3 -12" servo extensions



SUPPLIES AND TOOLS NEEDED

0 2 0z Thin CA Adhesive

0207 Medium or Thick CA Adhesive
0 25 oz 5-Minute Epoxy

0 Hand or Electric Drill

0 Drill Bits 1/16", 3/32", 1/8", 5/32", 11/64, 13/64" & 1/4"
0 Sealing Iron

0 Heat Gun

0 Soldering Iron (Advanced wing)

0 Razor Saw

0 Hobby Knife, #11 Blades

0 Pliers

0 Screw Drivers

0 T-Pins

0 Assorted Rubber Bands

0 Straightedge

0 Drafting Triangle

0 Masking Tape

0 Cellophane Tape

0 Vinyl Tape

0 Sandpaper (coarse, medium, fine grit)*
0 T-Bar Sanding Block (or similar)

0 Waxed Paper

0 Lightweight BalsaFiller

0 2-56 Tap, Tap Wrench

0 1/4 20 Tap (for bolt on wing option)

0 Dremel Moto Tool or Similar (optional)

*NOTE: On our workbench, we have four 11 T-Bar sanders,
equipped with #50, #80, #100 and #150-gnt sandpaper This
setup isall that isrequired for almost any sanding task Weaso
keep some #320-grt wet-or dry sandpaper handy for finish
sanding before covering

COMMONABBREVIATIONSUSEDINTHIS
BOOK AND ON THE PLANS:

Hev = Elevator

Fuse = Fusdlage

LE = Leading Edge (front)

Lt = Left

Ply = Plywood

Rt = Right

Sab = Stabilizer

TE = Trailing Edge (rear)

" = Inches

Tri = Triangle
TYPES OF WOOD

DECISIONS
YOU MUST
MAKE NOW

WING CONFIGURATION
The SPIRIT 100 kit has two different wing options

The SPORT wing uses the Selig 3010 airfoil, has
optional spoilers andisrecommended for novicesail plane
pilots Thiswingiseasy tobuild, easy tofly and offers
great al-around performance without requiring expen-
sive radio equipment The spoilers arc highly recom-
mended as they make it much easier to land in smaller
spaces or to lose altitude in a safe controlled manner

The ADVANCED wing utilizesthe Selig Donovan
7037 airfoil dong with flaps and ailerons to provide
incredible thermal soaring performance This wing is
designed to be built with polyhedral which has been
foundtowork great - enabling the Spirit 100 to thermal
very tightly in low level thermals "Straight wing"
enthusiasts can cut their own polyhedral bracesto elimi-
natethepolyhedral if they desire Computer radiosand
radios with mixing capabilities can be used to obtain
total camber control (thewholetrailing edgewill raiseor
lower together) and CROW (theaileronsrai se about 75
degrees and the flaps drop almost 90 degrees) The SD
7037 airfoil, combined with total camber control, gives
you asailplane that hasan incredible L/D, yet will really
slow down and float when the whole trailing edge is
dropped about 3/32 Thisfeatureenablesthe Spirit 100
to out thermal any other planein its class

RUBBER BAND OR BOLT-ON WING

Parts are included to build cither a rubber band on
wing or a bolt-on wing held in place with four 1/4-20
nylon bolts

Therubber band on wing is easier to build and will
absorb hard landings better so we recommend it tor less
experienced builders

Thebolt onwing offerslessdrag and moreprecise at-
tachment It isrecommended for theadvanced wing and
the serious contest flyer
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GET READY TO BUILD

NOTE: Itwill behelpful tobuildonapieceof "Celotex" or other
semi-soft (and flat) surface, into which youmay easily stick pins
tofirmly hold down the parts while building, and to avoid warps.

D 1. Unroll the plan sheet. Re-roll the plan inside out and let
it uncurl while you read through this instruction book. This will
help the plan lay flat and you to get acquainted with the building
process. NOTE,: Because there are several options to con-
sider when building the SPIRIT 100, you should read the
instruction book through before building and then go back
and cross off the steps you won't use to build your model.

D 2. Removeall parts from thebox. Asyou do, figure out the
nameof each part by comparing it with theplansand the partslist
at theback of thisbook. Writethe part nameor size on each piece
toavoidconfusion later. Usethedie-cut patterns shown on page
5toidentify thedie-cut partsand mark them. If any of thedie-cut
parts arc difficult to punch out during construction, do not force
them! Instead, firstcutaround thepartswithahobbyknife. After
punching out the die-cut parts, use your T-Bar or sanding block
tolightly sand the edgesto remove any die-cutting irregularities.

"TAIL FEATHERS'

BUILD THE FIN AND RUDDER

You'll need the following pans:

SPT101 /4" x 1/2' x 30" BalsaTail Frame
SPT102 1/4" x 3/4" x 24" BalsaTail Tips
STI 1/8' x 1/4" x 30" BdsaTail Ribs

D 1. Tapeorpinthe plan down to your flat work surface. Tape
apiece of waxed paper over the fin and rudder portion of the plan
(so you don't glue the parts to the plan).

D 2. Usingtheplanasaguide, cut pieces of /4" x 1/2" x 30"
Balsa Tail Frame (SPT1S01) and 1/4" x 3/4" x 24" Balsa Tail

Tips (SPT1S02) to make the Rudder and Fin Framework.

Notice that the fin leading edge extends down into the fuse so cut

itlong enough to extend past the fuse bottom. It will betrimmed

off flushwiththefusebottom  later Pinthesepiecesin placeon
the plan and glue the parts together using thin CA glue.

CAUTION: Do not gluethefin to the rudder! Cut the notch

near the back of the fin bottom so it will fit over the stab.

D 3. Fromthe /8" x /4" x 30" Balsa Tail Rib Sticks (SPT1S04),
cut the"ribs" to fit insidethe rudder and fin framework, and glue
them in place. Cut the gussets from the 1/4" x 3/4" x 24" Balsa
Tail Tips Stick (SPT1S02) and glue them in place.

D 4. Remove the fin and rudder assemblies from the plan and
examine them for any open or bad joints. Fill any gaps with
medium or thick CA, then use your sanding block with medium
grit sandpaper to sand both sides of the framework smooth.

D 5 Carefully draw a centerline al around the edges of the
rudder. This will help to maintain symmetry when sanding.



D 6. Using asanding block and coarse (50 or 80-gnt) sandpa-
per, sand the leading edge of therudder tothe V-shapeasshown
ontheplans (asmall razor planeworksgreat for initial shaping).
Sand the three remaining edges to a smooth rounded shape.*
Sand the top and the leading edge of the fin to a nice rounded
shape. Theleading edge of thefin extends down through thefuse
%0 you don't need to sand below the edge of the fin bottom.
NOTE: Thetrailing edge of the FIN must remain square, do
not sand it!

D 7, Cuttwo6" lengthsof 1/4" Balsa Triangle(BAL141)and
glue them aong the bottom of the fin. The bottom edges of the
triangle should be flush with the bottom of the fin. Sand the
triangle stock to blend with the leading and trailing edges of the
fin. Also, cut or sand the bottom of thetriangle stock to match the
notch in the 1/4" balsafin bottom.

*MAXIMUM PERFORMANCE TIP - Sandboth sides of the
rudder to ataper as shown on theplans. Thisreguiresalittlemore
work but will help to reduce drag and thus increase performance
of the sailplane.

BUILD THE STABILIZER AND ELEVATOR

You'll need the following parts:

SPT1S01 1/4" x 1/2" x 30" BalsaTail Frame
SPT1S02 1/4" x 3/4" x 24" BasaTail Tips
SPT1S03 1/4" x 1" x 15" Balsa Stab Center Piece
SFT1S04 1/8" x 1/4" x 30" BalsaTail Ribs
SPT1S05 1/4" BasaTapered Elevator

D 1 Tape waxed paper over the stabilizer drawing on the
plan. Cut the leading and trailing edges from the 1/4" x 1/2" x
30" BalsaTail Frame Stick (SPT1S01). Cut thelips from the
14" x 3/4" x 24" Balsa Tail Tips Stick (SPT1S02) and cut the
centerpiecesfromthe 1/4" x 1" x 15" Balsa Stab Center Piece
Stick (SPT 1S03). Pinthesepiecesinplaceover theplan and add
thin CA to eachjoint.

D 2. Cutthe"ribs' from the /8" x 1/4" x 30" Basa Stick
(SPT 1S04) and glue them in place.

D 3 Pinortapethe /4" Balsa Tapered Elevator (SPT1 S05)
in place behind the stab and useyour razor saw to cut theendsoff
to match the angle of the stab lips.

D 4. Remove the dab from ihc plan and examine it for any
open or badjoints. Fill any gaps withmedium or thick CA, then



use your sanding block with medium grit sandpaper to sand both
sides smooth.

D 5 Carefully draw a centerline al around the edges of the
stab (this will help to maintain symmetry when sanding).

D 6. Tapetheelevator to the stab with masking tapeand using
asanding block with coar se (50 or 80-grit) sandpaper, sand the
leading edge of the stab, the stab tips and the elevator tips to a
smooth rounded shape. Thetips of theelevator should blend in
nicely withthestabtips. NOTE: Thetrailing edgeof the STAB
must remain square, do not sand it!

D 7. Remove the elevator and draw a center line down its
leading edge. Useyour sanding block to sand the same V-shape
asyoudidontherudder. Thetrailingedgeshoul dal sobesanded
to a smooth rounded shape.

CUT THE HINGE SLOTS (Do not glue)

NOTE: Due to the many types of hinges available and the fact
that everybody seems to have their own favorite, we did not
include hinges in this kit. We can however, highly recommend
the "laminated" type hinges that you install with thin CA, Our
R& D department hasthoroughly tested these hinges and found
them to be easy to install and sufficiently strong and durable for
this type of airplane. However, as the kit builder, you are
reminded that you are ultimately responsible for the structural
integrity of your aircraft. 1f you are not confident using this type
of hinge, please feel freeto use your favorite hinge. Thehinge
slots for this type of hinge can be cut now or you can wait and cut
them alter the surfacesare covered.
Thefollowinginstructionsexplain how toinstall most hinges.

D 1. Lay the rudder and elevators on the plan and mark the
hingelocations. Placetherudder against thefin TE and transfer
the marks over to the fin. Place the elevator against the stab TE
and transfer the marks over to the stab.

CAUTION!!: You must use extreme carewhen cut-
ting hinge dots with a hobby knife, to avoid cutting
yourself! If the balsa part breaks while you are
pushingontheknife,thebladecould gointoyour hand
before you know it! A good precaution is to wear
leather gloveswhileperformingthefollowingsteps.

D 2. Cut the hinge slots on the accurate centerlines which
you previously drew using ahobby knife. (Therecommended
hinge slotting techniqueislisted bel ow).

A. Beginby carefully cutting avery shallow dlit at the
hinge location. Thisfirst cut is to establish 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 sameline, going
slightly deeper eachtime. Asyoumaketheseadditional
cuts, work on going straight into the wood. Continue this
process while "wiggling" the knife handle forward and
backward until the blade has reached the proper depth for
the hinge.

C. Trid fitthehingeinto theslot. If thehingeisdifficult
topushin, re-insert the knifeand moveit back andforthin
the slot afew times to enlarge the slot.

D 3. Insertthehingesinto the slotsand trial fit therudder and
elevator in placeon the fin and stab. Do not gluethehinges until
after youhavecoveredthemodel. Hingegluinginstructionsare
included|ater.

IFYOUHAVEDECIDEDTOBUILD
THE ADVANCED WING PLEASE

SKIP TO PAGE 20.




SPORT WING ASSEMBLY

D 1 Tapetheplantoyour flat work surface and cover the
wingdrawingwith waxed paper. NOTE: If your work space
islimited, you may cut the wing drawings apart from the rest of
the plans.

D 2. The Shaped Wing Leading Edges (SPT1W14) are fas-
tened together by thin strips of balsa. Separate them by carefully
cutting between theLE'S, with thekniferesting against the LE
asaguide. Donot cut vertically at the edge of the LE or it will end
up too narrow. Allow the cut tofollow the cross sectiona shape
of the LE. Sand away any excess balsa that remains along the
edges using asanding block with 100-grit sandpaper, but do not
"square off the edges.

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

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

D 3. Beforeusing the 1/8' x 3/8" Basswood Spars, examine
them carefully for possible imperfections. Look for knots, soft
spots, diagona grain and any other imperfections. If possible,
position each spar sotheimperfectionsareon theouter half of the
wing panel (toward thelip), where they will beleast affected by
high stress. If the spars are warped slightly, "balance them out"
by installing the warped spars in opposite directions (see sketch).

D 4. Punch out the two Rib Gauge Pieces (SPT1W22) and
assemble them using CA. Notice that one end of the gauge is
slanted at a 3-1/2 degree angle for positioning theend ribs. The
other 3 ends are perpendicular and can be used to keep parts 90
degrees to the work surface.

BUILD THE INNER WING PANEL

You'll need the following parts:

SPTIW01 1/16" BalsaDC Wing Ribs - W2S, W2SS

SPTIW02 1/8" BalsaDC Wing Ribs - W1S, W3S

SPTIW03 1/16" BalsaDC Wing Ribs - W4S, W6S,
W7S, WIS

SPTIW04 1/16" BalsaDC Wing Ribs - W2SA & B,
W5S,W8S,W10S

SPT1W12 1/8" x 3/8" x 30" Basswood Inner Spars

SPT1W14 Shaped Balsa Leading Edge

SPT1W15 11/32" BasaNotched Inner TE/Flap

SPTIW20 1/16" x 3" x 30 BalsaWing Bottom Sheet

SPTIW22 1/8" Ply DC Clamps and Gauges

SPTIW?24 1/16" Balsa Shear Web Pack (26)

D 1. Locate all the SPT1WO01, SPTIW02, SPTIW03, and
SPT1WO04 die-cut rib sheets. Check to make sure you can read
the embossing oneachrib. If you can not, use thediepatternson
page 5 to determine the rib #s and mark the #s on the ribs.
Carefully punch out al the die-cut balsawing ribs. Sand the
edges slightly toremove any die-cutting irregularities.

NOTE: If you are installing spoilers, cut out the
embossed area on the two W2SS ribs and make sure
youinstall theseribsintheproper locations. You can
alsorefer totheplansand mark on each rib wherethe
spoiler tube will be. Drill a /8" hole in the proper
ribs and make sure they get installed in the correct
places.



D 2. Son through the three 1/16" x 3" x 30" Basa Wing
Sheeting (SPT1W20) and pick out the two sheets that most
closely match each other in weight and grain. These will be the
bottom sheeting for the inner wing panels. Check to make sure
the two "bottom" sheets have at least one straight edge. If' not,
use ametal straight edge to cut aslittle as possible off of onelong
edge to make it straight.

NOTE: Follow the steps with two check boxes
to build the RIGHT wing panel, then repeat

these steps to build the LEFT wing panel.

DD 6. Place six W2S and twoW2SSribs (SPT1WO01) on
the spar in their approximate positions, work the ribs into the
notches on the trailing edge but do not glueanythmgyet. NOTE:
The W2SS ribs should be installed where the spoiler will be
located.

DD 7. Make sure the ribs are properly positioned accord-
ing to the plans and glue them to the spar using med. or thick CA.
Do not purposely glue the ribs to the sheeting yet. Use the
square end of therib gauge to keep theribs perpendicul ar to the
work surface. Hold the TE and theribs flat against the plan. With
theribs inserted fully into the notches, add a drop of thin CA to
eachjoint.

DD 3. Glueonedfthe"Inner Bottom" wing sheetsto the
edgeofan1/8" x3/8" x 30" Basswood | nner Spar (SPT1W12)
using the following procedure. With the spar inposition onthe
plan, hold the straight edge of the bottom wing sheet up against
it. Starling about 9 inchesfrom the "root" end (where the second
W2Sribwill bepositioned), add thin CA dongthejoint. Besure
to hold both the spar and the bottom wing sheet flat against the
work surfacewhilethegluecures. Gluea5" -6" sectionatatime
until you get within 4" of the other end (where the last W2Srib
will be installed). Do not glue the two ends yet as some of the
sheeting will be cut away later.

DD 4 Align the bottom spar/wing sheet assembly with the
“Inner Pandl" drawing on the plan and pin it in place. This
assembly will bealittlelong butjustcenter it over theinner panel
drawing.

DD 5. Pin one of the 11/32" Balsa Inner Trailing Edges
(SPT1W15) to the plan, lining up the notches in the TE wilh the
notches on the plan. Use acouple of W2S ribs to correctly space
theTE behind the spar. If thenotchesare off alittlefrom theplan
itisdueto themoisture content of theair. Just lineup theroot end
of the TE and spacetheribs accordingtothe TE, not theplans.
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DD 8

Tria fitthe Top 1/8" x 3/8" x 30" Basswood Inner
Spar (SPT 1W 12) into thenotchesin theribsby carefully pushing
thespar compl etely downintothenotches. Makesurethetop spar
islineduplengthwisewiththebottom spar. Removethespar and
apply med. or thick CA to thenotches. Replacethe spar and make
sure the spar is level with the front half of therib so the sheeting
will lieflat on the spar.

DD o Position a 1/8" x 3/8" x 23-1/2" Basswood Outer
Spar (SPT1W 13) under the front edge of the |eading edge sheet
tohold it up against the front of therib. Use weights or pinsnear
thespar to hol d the panel flat on thework surfaceduring thisstep.
Apply Am CA to glue the sheeting to theribs. The outer spar is



shorter than the panel so youwill haveto do approx half theribs
then move the spar down to do the rest of theribs

DD 10  Unpin the wing panel from the work surface and
hold ametal straight edge against the front of theribs Allow the
panel totip up sothefront edge of the sheeting isflat onthework
surface and use an Xacto knife to carefully cut the sheeting off
flush with the from edge of the ribs Use a sanding block to
remove any "bumps" but be careful not to sand any dips into the
sheeting or sand the ribs

DD11 Position a Pre-Shaped Balsa Leading Edge
(SPT 1W 14) inplaceagainst thefront of theribs NOTE: 1these
|eading edgesare NOT symmetrical. Refer to one of the section
views on the plans to determine which way they should be
installed Carefully hold the leading edge against one of the end

W2S ribs and note that it is wider than the front of therib This
ishecausethe /16  bal sal eadingedgetop sheetingwill beadded
later Align thelower surface of the leading edge with the bottom
of the lower LE sheet and glue it in place with adrop of thin CA
Align the other end of the leading edge with the bottom of the
opposite end W2S and glue it with adrop of thin CA  Go down
the line and glue the remaining ribs to the leading edge, one at a
time, 30 you can make sure they are aligned Make surethe LE
sheeting is flush with the bottom of the LE and add CA between
theribs Do not glue the sheeting to the LE past the last W2S ribs
yet.

IMPORTANT - MAKE SURE THE WING
PANEL REMAINS ABSOLUTELY FLAT
DURING THE NEXT STEP!

DD 12 Locate the 1/16" Balsa Shear Webs (SPT1W24)

Trial fit one of the webs in place between the first and second
W2Sribs Glue the shear web in place on the back of the spars
usingmed or thick CA Theweb should be pressed down against



the work surface and tightly against the spars. It isimportant to
do agoodjob of gluing these in place as they are responsible for
most of thewing'sstrength. Also glueashear web to thefront of
the spars. Because of the 1/16" bottom sheeting, the front shear
webswill extend above the top spar, butjust trim them off after
you haveinstalled all thewebs. C-1 and C-2 Clamps (SFT1W22)
can be used to help hold the webs in place while the glue cures.
Install theremaining bal sashear webs. They continueon both the
front and the back of the spar all the way to the last W2S Rib.

DD 13. Punch out the five /16" Ply Wing Joiner Lamina-
tions (SPT1WO09) and li ghtly sand theedgestoremoveany rough
spots. Locate the 116" Aluminum Wing Joiner Blade
(ALUMOQQ8). Cleantheal uminumjoiner withalcohol toremove
any oily residue and sand each side with coarse sandpaper to
scratch the surface and help the glue stick.

[—Il—I 14.  Useeither epoxy or med. or thick CA to glueoneof
the /16" ply laminationstothe 1/16" aluminumblade. Apply as
much pressure (clamps, clothespins, weights, etc.) as possible
whilethe glueiscuring and be sureto accurately lineup thetwo
pieces. Gluetwo more 1/16" ply laminations to each side of the
now 1/8" thick joiner using the same procedure.

DD 15. Sand the top edge of the laminated joiner flat and
gluethe Die-Cut 1/16" Ply Joiner Shim (SPT 1W09) in place on
top of thejoiner. Sand the edges of the finished "wingjoiner" to
remove any glue globs and to round off the comers.

DD 16. Locale two of the 1/16" Ply Joiner Box Sides
(SPT 1W 11) that havean"S' embossed on them. Hold one of the
sides in place on the front of the spars at the "root" (inner) end of
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the panel and mark approximately 1/32" in front of it. Now cut
along thislineand the spar toremovea3/32" wide strip of wood
fromtheroot of thepanel tothefirstW2Srib. Scrapeoffany glue
or balsa wood thai may still be on the spar with the back edge of
an Xactoknife. IMPORTANT - Be sureto get the edge of the
spar "clean" as agood gluejoint between the spar and thejoiner
box sideisvery important.

DD 17.  Ted fit the joiner box sides in place. One side
should beinstalled on the front of the spars and the other on the
back. Notice that one end of the side is Slanted at a 3-1/2 degree
angle. Thisend must be at thewing centerline. The"long" edge
of the side should be at the bottom. Use the C1 Clamps
(SPT1W22) tohold thesidesin placeand test tit thewingjoiner
intothebox formed. This"box" will bereferredto asthe" joiner
box" . Thesparsshouldfit snugly down onthewingjoiner, but
make sure thejoiner isnot holding the spars above their normal
postion. Ifitisremovethejoiner and sand it until it fitscorrectly.

DD 18 Remove the clamps and thejoiner and apply abead
of epoxy aong the spar edges. Install thejoiner box sides and
hold them in place with the C1 clamps. A good gluejoint is
important herebut becareful notto get any excessglueinsidethe
box formed by thesesides. Insert thejoiner into the box and then
remove it a couple of times to scrape any excess glue out of the
box. Wipe any glue off thejoiner before it cures.

DD 19. Sand the edges of the joiner sides to remove any
sharp comers or glue globs. Wrap the entirejoiner box with a
strong thread (2- 41b. fishing lineworkswell). Thethread should



betightly wrapped and closely spaced near theroot end but it can
be spaced farther apart as you get closer to the W2Srib Do not
allow the thread to overlap or it will build up in thickness and the
top sheeting will not seat properly on the spar  When finished
wrapping, soak the entirethread with CA HINT - Itwill take at
least 15 feet of thread to properly wrap eachjoiner box

L

DD 20 With the wing panel over the plans for reference,
glue W2SA and the W2SB (SPT1W04) in place

DD 21. Locatethe"odd" (seepll, step?2) 1/16" x 3" x 30"
Balsa Sheet (SPRTW20) and cut off threepieces 3' long Slide
oneof thesheetsin place behind thejoinerbox and glueitinplace
with med or thick CA Cut another pieceto fit between the first
sheet and the TE and glue it inplace Save the remaining pieces
for the other wing panel

DD 22 Punch out three W1SA ribs and three W1SB ribs
(SPRTWO01) and test fit the end W1SA and W1SB ribs into
position A little sanding may be necessary to make them fit
properly They shouldbetiltedin (towardsthetip) atthetopusing
the slanted end of therib gauge to achieve the correct angle Glue
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these ribsinto place NOTE  Ifyouaregoingtoinstall spoilers,
youshoulddrill 1/8" holesinther emainingW1SBribsfor the
tubing before gluing them in place.

DD 23 Position the /4" xI-1/8" x 2-7/8" Ply Front Wing
Bolt Plate (SPT1W27) next to thetemplateon theplan Usethe
measurements given to mark where to drill the hole Drill a
13/64 hole a the mark Notice that the hole is off-center

SKIPTHIS STEPIFYOUAREBUILDING A RUBBER
BAND ONWING.

DD 24

Testfit the front wing bolt plate in place against the
W1SA rib It should be centered up and down on the LE and it
should be parallel to the work surface, with the hole off-center
towards the root of the wing Sand it if necessary to achieve a
good fitbetweenthe LE and thejoinerbox When satisfied with
thefit, securely glueit in place with either med or thick CA or
epoxy Add 1/4" basatriangle along the spar and aFillet of glue
along the LE.
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DD 25 Gluetheremaining W1SA and W 1SB ribs in place
The second W1SA should beagainst thewing boltplate Gluethe
bottom sheeting to each of these ribs and cut off any excess
sheeting, spars, LE, or TEflushwiththeend WIS rib



BUILD THE OUTER WING PANEL
Y ou'll need the following parts:

SPTIW03  1/16" BasaDC Wing Ribs - W4S,
W6S, W7S, WIS
1/16" BalsaDC Wing Ribs - W2SA & B,
W5S,W8S,W10S
1/8" x 3/8" x 23-1/2" Basswood Outer Spars
Shaped Balsa Leading Edge
11/32" Balsa Notched Outer Trailing Edge
718" Shaped BalsaWing Tip Block

SPT1WO04

SPT1W13
SPT1W14
SPT1W16
SPT1W23

DD L Lay one of the Balsa Outer Trailing Edges
(SPT1W16) in place over the plan. Align the notches in the
trailing edge with the notches on the plansand pin it in position.

NOTE: The excess TE will later be cut off and used to
make the spoiler.
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o i

7 <o)
P T AT TR p
INN SN SSEN S /"‘/::,3(){ G

DD 2. "Crosspin” oneof the 1/8" x 3/8" x 23-1/2" Bass-
wood Outer Spars (SPT1IW13) in place.

DD 3.

Locate the 1/16" (W4S - W10S) Outer Panel Ribs
(SPT1WO03 & SPT1WO04). Glue theribsin place with med. or
thick CA at the spar Jointand adrop of thin CA at thetrailing edge
joint. Usetherib gaugeto keep theribs perpendicular to thework
surface.

DD 4. Trid fit the Top 1/8' x 38" x 23-1/2" Basswood
Outer Spar (SPT1W13) in place by carefully pressing the spar
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into the notches until it is flush with the top of theribs. Remove
the spar and apply med or thick CA to thenotches. Replace the
spar and alow the glue to cure.

DD5. LayaPre-Shaped BalsaLeading Edge (SPT 1 W! 4)
overtheLEADING EDGE TEMPLATE ontheplans. Usethis
drawing as areference to cut the relief notches. It isa good idea
to cut the leading edge approximately 1/4" longer on both
endstobeonthesafeside. Itcanbetrimmedtothecorrect | ength
afteritisinstalled. Therelief notchesdonot need togoall theway
through the leading edge but should go within 1/8" of doing so.

D D 16. Carefully bend the leading edge to the angle shown
ontheplansand positionitagainsttheribs. Thebendsshould be
at ribs W6S and W9S. Align the leading edge with the ribs and
glueitinplace,just asyoudid for theinner panel, except start at
ribs W6S and W9S. Add med. or thick CA to each relief notch
to fill in any gaps.

DD 7 Withthepanel flat on the work surface, install me
116" Shear Webs (SPT 1W24), foll owing the sameprocedureas
you did ontheinner panel. Thewebswill extend past thetop spar



but just trim them flush with the spars and sand the edges round
%0 they do not make aridge when the covering is applied.

~ >

DD 8  Cutand sand thetrailing edge, spars and leading edge
flushwithrib W10S. Set the panel down on the plan and cut the
root end of the spars, LE and TE to the correct length. Save the
scrap piece of TE to use as a spoiler if needed.

DD 9. Glue the 7/8" Balsa Wing Tip Blocks (SPTIW23) to

W10S with med. or thick CA. Line up thefront of thetip block
withthefront of theLEand allow theexcessto extend past the TE.

DD 10. Carve and sand thewing tip to blend in with rib W10S

and the TE. Be careful not to change the shape of W10S while
sandingthetip. Therearethreesectionviewsontheleftwingplan

and the above photos to show you the recommended shape.
CAUTION - Donot sand the TE of thetip toavery thin edge
or it will get damaged very easily. Itisbes toleaveit /32"
-1/16" thick.

DD 11. Apply severa drops of thin CA to the rear portion of
thebalsawingtip. Allow theglueto soak into thewood and cure.
The glue will help harden the wood and protect it from damage.

JOIN THE INNER AND OUTER
WING PANELS

DD 1  Prop up the outer wing panel 3-1/2" (from the work
surface to the bottom of the spar at W10S), using the top notch
in the Dihedral Gauge (SPT1W22) between ribs W9S and
W10S. Move the dihedral gauge if necessary to get the correct



measurementatribWI0S  Useasanding block to carefully sand
the leading edge, spars and trailing edge to achieve vertical
surfaces on each. Check your progress by occasionally setting
the panel on the plans to make sure you are not sanding any
"sweep" (forward or backward tilt) into the wing. HINT- Setthe
panel on an "elevated” building surface an inch or so above the
work surface and use the edge of the elevated surfaceto hold the
sanding block perpendicular to the work surface as shown in the
photo.

DD 2. With the inner panel flat on the work surface, sand
the leading edge, spars and trailing edge so they areall even and
of the correct length.

DD 3. Test fit the inner and outer panels together over the
planto make surethe leading edges, spars, andtrailing edgesall
meet up nicely when the tip pand isblocked up therequired
3-1/2" (atthebottomofribW10S) withthedihedral gauge. Sand
any ends if needed to make everything fit well.

DD 4
CA or epoxy to theleading edge, trailing edgeand sparjointsto
"tack glue" the two panels together. Hold everything in place
until the glue has cured.

With thedihedral gauge in place, Apply med. or thick

DD 5  Cut thebalsabottom sheeting away (1/32") from the
front of theinner panel spar to clear thepolyhedral brace. Thecut
should start at thelast W2Srib and continueto the end of the spar.
Punch out two of the 1/32" Die-Cut Ply Polyhedral Braces
(SPT1W10) with an "S' embossed on them and test fit them in
place against the front and back of the spars. Sand them if needed
toachieveagoodfit.

DD 6. When satisfied with the fit, apply a generous bead of
epoxy or med. or thick CA to the spars and install the braces on
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both sides of the spars. Usethe die-cut C2 clamps (SPT1W22)

to hold everything in place. Wipe of f any excessgluebeforeit
cures.

DD 7. Locate the two 1/32" Die-Cut Ply Leading and
TrailingEdgeBraces(SPT1W10) thatwerenexttothepolyhe-
dral bracesyouusedearlier. Testfit theminplaceand sand them
if needed to make them fit between therib W2S and W4S. The
LE brace should beat least 1/16" below the top of the LE to allow
for the 1/16" top sheeting, which will be added later. Glue them
inplacewith med. or thick CA. If the TE braceextendsaboveor
below the surface of the TE, sand it flush.

DD 8.

Install ribs W3SA and W3SB (SPT1W02) between
the inner and outer panelsusing med. or thick CA. A little sanding
may be necessary to achieve agood fit. Usetherib gaugeto tilt
the ribs to the proper angle.

DD 9. Drill a13/64" hole down through the hole in the front
wing bolt plate and through the 1/16" bottom sheeting. Lightly



sand the tops of the inner panel ribs and the spar to remove any
glue globs or uneven places.

DD 10
30" Balsa Top Leading Edge Sheeting (SPT1W25)isstraight,
and if not, cut it straight using a metal straight edge.

DD 11. Position the 1/16" sheeting in place so the straight
edgeis against theleading edge and one end is covering W3SA

Apply severa stripsof maskingtapetoholditinplaceand actas
ahingelorthegluing process Pressthe sheeting ontotheribsand
trimitflushwiththeback edgeof the spar usingamodelingknife
and straight edge Be careful not to cut into the thread when
cutting near theroot of the panel  Savethe scrap of sheeting for
later

DD 12. Lift the sheeting up and apply abead of med or thick
CA aong thetop of eachriband along thetop spar Quickly press
the sheeting down into place and hold it until the glue has cured

Keep the sheeting pressed against the ribs and the spar while the
gluecures A straight strip of wood the length of the panel, can
be abig help when trying to hold the sheeting down evenly You

Checktomakesureoneedgeofthel /16"x3-1/2"x
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can put weights on the strip of wood if needed CAUTION -« It
is important to keep the wing flat and warp-free during this

sep!

DD 13 Apply thin CA between the pieces of masking tape
along the leading edge Remove the tape and apply thin CA
where the tape was

DD 14 Drill a 13/64" hole up through the hole in the wing
boltplateand throughthe 1/16" top sheeting Enlargetheholein
thetop sheeting to approx 5/8 diameter so the head of thewing
bolt will pass through

IF YOU ARE NOT INSTALLING

SPOILERS, SKIP TO STEP 23

DD 15 Cut one 8" long spoiler from the un-notched scrap
end of each Outer Panel Trailing Edge (SPRTW12) Cut four
pieces of 3/16 x 1/4 balsa 1-1/2 long and two pieces 1" long
from the 316" x 1/4" x 24" Basa Spoiler Bay Frame (SPT1W26)
Alsocuttwo pi ecesof 1/16" x 1/8" Balsa8-1/16" longfromscrap

1/16" shesting.

DD 16 Gluethe1/16" x 1/8' x 8-1/16" piece of balsato the
back edge of the sheeting, between the W2Sribs as shown inthe



DD 17. Cut apieceof 316" x 1/4" Balsa (SPT1W26) to fit
between the W2S ribs (approx. 8-1/16" long). Gluethe strip of
balsainthenotch on theW2SSribs. It should beglued tothe W2S
ribs at its ends and be flush with the TOP of theribs.

DD18. Test fitthe spoiler in the "bay" and sand it if neces-
sary toachievea 1/32" gaparoundthesidesandtrailing edge. Use
astrip of masking tape to temporarily hinge the spoiler along the
1/16" x 1/8" strip of balsa

DD 19. With the spoiler in place, glue the 3/16" x /4" x 1-
1/2" pieces of balsato the W2Sribs. These are the spoiler rests
and should be positioned so they hold the spoiler flush with the
topwufaee  of thewing. NOTE: Itisimportant that thespoiler
sit flush with the top of the wing or it will disrupt the airflow
over thewing. If youdesire, you can positionthe 1-1/2" pieces
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to hold the spoiler about 1/32" above the surface of the wing and
then sand the spoiler to match the contour of the wing surface.

DD 20. Ifyouareusing the spoiler setup shown on the plans,
the spoiler tube should exit the bottom of thewingjust behind the
wing joiner box, between the first and second W1BS  ribs. Drill
a 1/8" hole in the bottom center section sheeting for the tube.

DD 21. Slide a 1/8" diameter nylon tubing (inner pushrod
tube or antennatube, not included) through the holesin theribs.
Cut a 1/8" wide, 1/8" deep notch in themiddle of the 3/16" x
14" x 1" piece of balsaand glue it to the bottom of the 3/16" x
14" x 8-1/16" piece, trapping the end of the spoiler tubein the
notch asshown in thephoto. Thenylon lube should extend past
theL E approximately 4" tohel pget thespoiler stringtotheservos
in the fuse. Glue the tube to each rib and the bottom sheeting
using med. or thick CA.



DD 22. Drill al/16" holeineach 1/16" Die-Cut Ply Spoiler
Horn (SPT1W11) at theindentation. Cuta1/16" wideslotinthe
spoiler for the spoiler horn using arazor saw (a hack saw blade
will alsowork fine), andgluethehorninplace. 1t shouldbeflush
with the top surface of the spoiler as shown on the plans. This
completes the assembly of the spoilers until after the wing is
covered.

DD 23. Cuta4" and a5" piece of 1/16" balsa sheeting to sheet
the top inboard center section out to rib W2BS, as shown in the
photo. Med. or thick CA should be used for this step. Glue the
5" piece near the spars, and cut the4" piece to fit between thefirst
piece and the trailing edge.
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DD 24. Cut the sheeting off a an angle from the front of
W2BStoapprox.1/4" outfromtherearof W1BS  asshownonthe
plans. Sand the sheeting flush with the W 1BSribat thewing root.
(The photo for this step is at the bottom of the last column)

D 25 Now go back to page 9 and assemble theother wing
pand.

D 26. Tria fit the two wing halves together using the wing
joiner. Sand theroot of each panel, if needed, to achieve anice
closejoint between the two wings. |f there are large gaps, fill
themwith scrapbalsaor filler. Gluethe 1/16" BalsaWing Root
Caps with an "S' (SPT1W21) to the root of each panel.

D 27. Makesureyou can seethe pinpoint punch on the top of
al/16" Ply Rear WingBolt Plate (SPT1W11). If nat, stick apin
through thepunchmark. Sand the" outside" top edgesof therear
wing bolt plate to ataper as shown in the photo. Glueeach one
in place 20 the rear is flush with the back of the TE and the side
is flush with the root cap. Sand the inside edge to match the
dihedral angle of the root cap.

D 28. This completes the SPORT wing assembly so skip to
page 34 to FUSELAGE ASSEMBLY..



ADVANCED WING
ASSEMBLY

D 1. Tapetheplantoyour flat work surfaceand cover the

wing drawingwith waxed paper. NOTE: If your work space
islimited, you may cut thewing drawingsapart from therest of
theplans.

D 2. The Shaped Wing Leading Edges (SPTIW14) are fastened together.

Cut between theLE'S, withthe knife resting against theLE
asaguide. Donot cut vertically at the edge of the LE or it will end
upto narrow. Allow thecut tofollow the cross sectional shape
of the LE. Sand away any excess balsa that remains along the
edges using asanding block with 100-grit sandpaper, but do not
"square off" the edges.

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

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

D 3. Beforeusing the 1/8' x 3/8" Basswood Spars, exam-
ine them carefully for possible imperfections. Look for knots,
soft spots, diagonal grain and any other imperfections. If pos-
sible, position each spar so the imperfections are on the outer half
of the wing panel (toward the tip), where they will be least
affected by high stress. If the sparsarewarped slightly, "balance
them out" by installing the warped spars in opposite directions
(see sketch).
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D 4. Punch out thetwo Rib Gauge Pieces (SPT1W22) and
assemble them using CA. Notice that one end of the gauge is
slanted at a 3-1/2 degree angle for positioning the end ribs. The
other 3 ends are perpendicular and can be used to keep parts 90
degrees to the work surface.

BUILD THE INNER WING PANEL

Y ou'll need thefollowing parts:

SPT1W05
SPTIW06
SPTIWO07

1/16" Balsa DC Wing Ribs - W2

1/8' BalsaDC Wing Ribs- W1, W3
1/16" BadsaDC Wing Ribs - W4, W6,
W7,W9

1/16" BasaDC Wing Ribs - W2A & B,
W5,W8,W10

1/8" x 3/8" x 30" Basswood Inner Spars
Shaped Basa Leading Edge

3/8" Balsa Notched Inner Sub TE

1/16" x 3" x 30" BalsaWing Bottom Sheet
1/8" Ply DC Clamps and Gauges

1/16" Balsa Shear Web Pack (26)

SPT1W08

SPT1W12
SPT1W14
SPT1W18
SPT1IW20
SPT1W?22
SPT1IW?24

D 1 Locate al the SPTIW05, SPT1W06, SPT1IW07 and
SPT1WO08 die-cut rib sheets. Check to make sure you can read
theembossing on eachrib. If you cannot, usethediepatternson
page 5 to determine the rib #'s and mark the #s on the ribs.
Carefully punchoutall thedie-cut /16" BalsaWing Ribs. Sand
the edges slightly to remove any die-cutting irregularities.

D 2. Son through the three /16" x 3" x 30" Balsa Wing
Bottom Sheeting (SPT1W20) and pick out the two sheets that
most closely match each other in weight and grain. These two
sheetswill bethebottom sheeting for theinner panels. Check to
make sure the two "bottom" sheets have at least one straight
edge. If not, use ametal straight edge to cut aslittle as possible
off one long edge to make it straight.

NOTE: Follow the stepswith two check boxes
tobuildtheRIGHT wingpanel, then repeat
these stepsto build the LEFT wing panel.



DD 3.

Glue one of the "Inner Bottom" wing sheets to the
edgeof a1/8" x 3/8" x 30" Basswood I nner Spar (SPT1W12)
using the following procedure. With the spar in position on the
plan, hold the straight edge of the bottom wing sheet up against
it. Starting about 9 inchesfromthe"root" end (wherethefirst W2
rib will be positioned), add thin CA aong thejoint. Be sureto
hold both the spar and the bottom wing sheet flat against thework
surfacewhilethegluecures. Gluea5" - 6" section at atimeuntil
you get within 4" of the other end (where the last W2 rib will be
installed). Do not glue the two ends yet as some of the sheeting
will be cut away later.

DD 4. Align thebottom spar/wing sheet assembly with the
"Inner Panel" drawing onthewing planand pinitin place. This
assembly will bealittlelong butjust center it over theinner panel
drawing.

DD 5. Pin one of the Notched Balsa Inner Sub Trailing
edges (SPTW18) totheplan, lining up thenotchesin the sub TE
withthenotchesontheplan. Useacoupleof W2ribstocorrectly
gpace the sub TE behind the spar. If the notches are off alittle
from the plan it is due to the moisture content of theair. Just line
up theroot end of the sub TE and space theribsaccording tothe
sub TE, not the plans.

DD 6. Place the eight W-2 ribs (SPT1WO05) on the spar in
their approximatepositions. Work theribsintothenotchesonthe
trailing edge but do not glue anything yet.

DD 7.
to theplans and glue them to the spar using med. or thick CA. Do

Make sure theribs are properly positioned according
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not purposely glue the ribsto the sheeting yet. Use the square
end of the rib gauge to keep the ribs perpendicular to the work
surface. Hold the sub TE and the first W2 rib flat against the plan
andwiththeribinserted fully intothenotch, add adrop of thinCA
to thejoint. Do the same to the rest of the W2 ribs.

DD 8  Tria fitthe Top /8" x 3/8" x 30" Basswood Inner
Spar (SPT1W12)intothenotchesintheribsby carefully pushing
the spar completely down into the notches. Make sure the top
sparislineduplengthwisewiththebottom spar. Removethespar
and apply med. or thick CA to the notches. Replace the spar and
make sure the spar is level with the front half of therib so the
sheeting will lie flat on the spar.

DD 9.

Position a 1/8" x 38" x 23-1/2" Basswood Outer
Spar (SPT1W13) under the front edge of the leading edge sheet
toholditupagainstthefront of therib. Useweightsor pinsnear
the spar to hold thepanel flat on thework surfaceduring this step.
Apply thin CA to glue the sheeting to theribs. The outer spar is
shorter than the panel so youwill have to do approx. half theribs
then move the spar down to do the rest of theribs.

DD 10. Unpinthewing panel from the work surface and hold
ametal straight edge against the front of theribs. Allow thepanel
totipupsothefrontedgeof thesheeting isflat onthework surface
andusean Xactoknifetocar efully cut thesheeting off flushwith
the front edge of the ribs. Use a sanding block to remove any



"bumps" but be careful not to sand any dips into the sheeting or
sand the ribs

DD 11

Position a Pre-Shaped Leading Edge (SPT1W14)
in place against the front of the ribs NOTE:  These leading
edgesareNOT symmetrical. Refer to oneof thesectionviews
on the plans to determine which way they should be installed

Carefully hold the leading edge against one of the end W2 ribs
and note it iswider than the front of therib Thisis because the
1/16 balsaleading edgetop sheeting will beadded later Align
thelower surfaceof theleading edgewith the bottom of thelower
LE sheet and glueit in place with adrop of thin CA Alignthe
other end of theleading edge with thebottom of theoppositeend
W2 and glue it with adrop of thin CA  Go down the line and glue
theremaining ribs to the leading edge, one at alime, 0 you can
make sure they arealigned Make sure the LE sheeting is flush
with the bottom of the LE and add CA between the ribs Do not
glue the sheeting to the LE past the last W2 ribs yet
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IMPORTANT-MAKESURETHEWING
PANEL REMAINSABSOLUTELY FLAT
DURING THE NEXT STEP!

DD 12 Locate the 1/16" Balsa Shear Webs (SPT1W24)
Tria fitoneof thewebsinplacebetweenthesecondandthird w2
ribs Gluethe shear web in place on the back of the sparsusing
med or thick CA The web should be pressed down against the
work surfaceand tightly against the spars Itisimportant to do
agoodjobof gluingtheseinplaceasthey areresponsiblef or most
of thewing's strength Also, glue a shear web to the front of the
spars Becauseofthe1/16 bottom sheeting, thefront shear webs
will extend up past thetop spar, but they will betrimmed off later
C-1 and C-2 Clamps (SPT1W22) can be used to help hold the
websin placewhilethegluecures Install theremaining balsa
shear webs They continue on both the front and the back of the
gpar, al the way to thelast W2 Rib

DD 13 Punchoutthefive/16" PLY WingJoiner Lamina-
tions(SPT1WQ9) andlightly sand theedgestoremoveany rough
spots  Locate the /16" Aluminum Wing Joiner Blade
(ALUMO08) Clean the alummumjoiner with acohol to remove
any oily residue and sand each side with coarse sandpaper to
scratch the surface and help the glue stick

DD 14 Use either epoxy or med or thick CA to glue one of the
1/16" ply laminations to the 1/16" aluminum lamination Apply



asmuch pressure (clamps, clothespins, weights, etc ) aspossible
whilethe glueis curing and be sure to accurately line up the two
pieces Gluetwo more 1/16 laminations to the each side of the
now 1/8 thick lamination using the same procedure

DD 15 Locae two of the 1/16" Ply Joiner Box Sides
(SPTIW11)thatDONOT have an "S' embossed on them Hold
one of the sides in place on the front of the spars at the "root"
(inner) end of the panel and mark approximately 1/32 infront of
it Now cut along this line and the spar to remove a3/32 wide
strip of wood from theroot of thepanel to thefirst W2rib Scrape
off any glue or balsawood may still beon the spar with the back
edgeof an Xactoknife [IMPORTANT - Besureto get theedge
of the gpar "clean" as a good gluejoint between the spar and the
joiner box side is of utmost importance

DD 16 Test fit the twojoiner box sides in place One side
should be installed on the front of the spars and the other on the
back Notice oneendof thesideisslanted at a3-1/2 degreeangle
The "long" edge of the side should be at the bottom Use the C1
clamps(SPT1W22)  toholdthesidesinplaceandtestfitthewing
joiner into the box formed This"box" will bereferred to as the

"joiner box" The spars should fit snugly down on the wing
joiner but make surethejoinerisnot hol ding the sparsabovetheir
norma position If itis, remove thejoiner and sand it until it fits
correctly

DD 17 Remove the clamps and the joiner and apply a bead
of epoxy along the spar edges Install the sides and hold them in
place with the C1 clamps A good glue joint isimporiant here but
be careful not to gel any excess glue inside the box formed by
these sides or the wing joiner will not fit inside Insert the joiner
into the box and then remove it a couple of times to scrape any
excess glue out of the box Wipe any glue off thejoinerbefore it

cures

DD 18 Sand the edges of thejoiner box sides lo remove any
sharp comers or glue globs Wrap the entire joiner box with a
strong thread (2 41b fishinglineworkswell) Thethread should
betightly wrapped and closely spaced near theroot end, butit can
be spaced farther apart as you get closer to the W2 rib Do not
allow thethread to overlap or it will build up inthicknessand the
top sheeting will not seat properly on the spar  When finished
wrapping, soak the entirethread withCA  HINT - It will takeat
least 15 feet of thread to properly wrap each joiner box

DD 19 With the wing panel over the plans for reference,
glue W2A and the W2B (SPT1W04) in place



FOR LEFT WING PANEL ONLY - SKIP
TO STEP 21 WHEN CONSTRUCTING
THE RIGHT WING PANEL!

DD 20A From the remaining 1/16" x 3' x 30" Basa
Wing Sheet (SPT1W20), cut apiecel" wide and 3" long
Align it and the wing panel with the plan and glue it to the sub
TE at theroot of the panel

DD 20B Cutastripof 1/16 sheeting 3/16" wideand 3" long
andglueittotheback of thespar directly infront of thepieceyou
justinstalled Testfitthe /16" Die-Cut Ply Flap Servo Hatch
(SPT1W11) between the two pieces of sheeting to make sure it
fits If not, cut therear piece of sheet to allow a 1/32 gap between
the hatch and the sheet

DD 20C Glue the first and third W1B ribs (SPTIWO06) in
place Usetheribgaugetotiltthefirst (end) ribin (towardsthe
tip) atthetop Donotinstall themiddleW1B ribyet'
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DD 20D Cm two pieces of 3/16" x 3/8" Basswood Servo
Rail (SPT1F14) tofitbelweenthetwo W 1B ribsand gluethem
inplaceon top of the 1/16" sheeting installed earlier Oneshould
be against the spar and the other should be about 1/3 of the way
onto therear pieceof 1/16 sheeting Useascrap pieceof 1/16
balsaif needed, to keep thetwo pieces|evel with the bottom of the
ribs while installing them Add med or thick CA to each ralil
where it connects to the ribs and spar

DD 20E Cuttwostripsof 1/16" balsato go along the bottom
of the W1B ribs One strip should be 1/8 wide and be glued to
thefirstribandtheother should be 1/4 wideand glued to match
up with the pieces of sheeting already applied

DD 20F Testfitthel16 Die-CutPly Flap Servo Hatch in
placeand sand it if necessary to obtain a 1/32 gap all the way
around it to alow for the covering material The slot in the hatch
goes towards the root of thewing Drill 1/16 holes in the four
comers where the punch marks are Remove the hatch and
enlargetheholesinthehatch only to 3/32" Attachthehatchwith
four #2 x 3/8 sheet metal screws.



SKIPTO STEP 22 WHEN
CONSTRUCTING THE LEFT
WING PANEL!

D D 20G MeasurethewidthofyourservosandcutsixWing
Servo Railsfromthe 3/16" x 3/8" x 25" Basswood Servo Rail
Strip (SPT1F14) that are as long as your servo is wide.

D D 20H. Position the flap servo so the output horn is cen-
teredinthesl ot. Look down thewingto make surethe servo does
not extend past thelop of theW1B ribs. If it doesyou canmove
the servo forward and enlarge the slot to accommodateit. Puta
drop of med. or thick CA ononeend of two of thewing servorails
and glue them in place next to the servo mounting flanges.
Remove the servo and add med. or thick CA around therails to
securely glue them in place.

DD 20. Remove the hatch from the wing and drill 1/16"
holesintherailsfor theservo mounting screwsand mount theflap
servo flat against the hatch using the screws provided with the
radio.

DD 20J. Replace the hatch with the servo installed and
check to make sure the servorails do not extend past thetop of the
two W1B ribs. If they do, sand them down until they don't.

DD 20K. Cut the remaining W1B
andglueit in place. If your installation permits,
rib in front of the servo. Lightly sand theribsto removeany high
spots.

rib to fit behind the servo
install part of the
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DD 21. Locate one of the 1/16" x 3' x 30" Balsa Sheets
(SPRTW17) and cut of f three pieces 3" long. Slideoneof the
sheets in place behind thejoinerboxand glue it in place with med.
or thick CA. Cut another pieceto fit between the first sheet and
the sub TE and glue it to the first sheet, and the TE.

DD 22 Punch out three W1A ribs and three W1B ribs
(SPT1IWO06) andt estfittheendW1A andW 1Bribsintoposition.
Alittlesandingmay benecessary tomakethemfit properly They
shouldbetiltedin(towards thetip)atthetopusingtheslantedend
of theribgaugeto give themthecorrect angle. Gluetheseribsinto
place using med or thick CA. NOTE: The W1B ribs have
aready beeninstalled on theleft wing panel.

D D 23. Position the 1/4" x 1-1/8" x 2-7/8" Ply Front Wing
Bolt Plate ($T1W2) next to the template on the plan. Usethe
measurements given to mark where to drill the hole. Drill a
13/64" hole at themark Noticetheholeisoff-center.

SKIP THIS STEP IF YOU ARE BUILDING A
RUBBER BAND ON WING.

DD 24. Tes fit the front wing bolt plate in place against the
W1A rib. It should be centered up and down on the LE and it
should be parallel to the work surface, with the hole off-center
towar dstheroot of thewing. Sand it, if necessary, to aclncvea
good fit between the LE and thejoiner box. When satisfied with



Add

thefit, glueitinplacewitheithermedor thick CA or epoxy
1/4 balsatrianglealong the spar andafilletof gluealongthe LE

DD 25. Gluetheremaining W1A and W1B ribs in place. The
second W1A should be against the wing bolt plate Glue the
bottom sheeting to each of these ribs and cut off any excess
sheeting, spars, LE, or sub TE flush with theend W1 rib

BUILD THE OUTER WING PANEL

You'll need thefollowing parts:

SPTIW07  1/16" BalsaDC Wing Ribs- W4, W6,
W7, W9

SPT1W08 1/16 BalsaDC Wing Ribs - W2A & B,
W5,W8,W10

SPT1W13 1/8" x 3/8" x 23-1/2" Basswood Outer
Spars

SPTIW14 Shaped Balsa Leading Edge

SPT1W19 3/8 BalsaOuter Sub Trailing Edge

SPT1W23 7/8 Shaped BalsaWing Tip Block

SPT1W24 1/16 Balsa Shear Webs

DD 1 Lay one of the Balsa Outer Sub Trailing Edges

(SPT1W19) in place over the plan  Align the notches in the
trailing edge with the notches on the plansand pin it in position

,,.T‘ Pins

Work Surface. ou

DD 2 "Crosspin' oneof the 1/8' x 3/8" x 23-1/2" Bass
wood Outer Spars (SPT1W13) in place.
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Locde the 1/16" (W4 - W10) Outer Panel Ribs

DD 3
(SPT1IWO03 & W04) and position them on the spar  Glue the ribs
in place with med or thick CA at the spar joint and a drop of thin

CA at the sub TE joint Use the rib gauge to keep the ribs
perpendicular to the work surface

DD 4 Trid fit the Top 1/8" x 3/8" x 23-1/2" Basswood
Outer Spar (SPT1W13) in place by carefully pressing the spar
into the notches until it is flush with the top of theribs Remove
the spar and apply med or thick CA to the notches Replace the
gpar and allow the glue to cure.

DD 5 LayaPre-Shaped Balsal eading Edge (SPT1W14)

over the LEADING EDGETEMPLATEontherightcornerofthe

plans Use this drawing as areference to cut the relief notches
The relief notches do not need to go all the way through the
|eading edge but should gowithin 1/8" of doing so. Itisagood
ideato cut the leading edge approximately 1/4 longer on both
endstobeonthesafeside 1tcanbetrimmedtothecorrect length
after itisinstalled

pp 6 Carefully bend theleading edgeto the angle shown
ontheplansandpositionitagainst theribs Thebendsshould he
atribsW6andW9 Aligntheleading edge with theribsand glue



itinpl ace,justasyoudidfortheinner panel, except startatribs
W6 and W9. Add med or thick CA to eachrelief notch tofill in

any gaps.

DD 7. With the panel flat on the work surface, install the
1/16" Shear Websfollowing the sameprocedureas youdid on the
inner panel The webswill extend past thetop spar, butjusl trim
them flush with the spars and sand the edgesround so they donot
make aridge when the covering is applied.

of 1/4" balsa (from tail wood) to the LE of the 2" piece of aleron
as shown in photo

DD 10 Trim and sand the 1/4 piece of badsato match the
contour of the 2 piece of aileron

DD 11 Gluethisassembly to the back edge of the sub TE so
it extends slightly past WI0  Notice that when the aileron piece
isglued on correctly, it will droop slightly as shown in the photo
Sand the pieceflushwithrib W10

DD 8 CutandsandthesubTE, sparsand |leading edgeflush
withribW10 Setthepanel downontheplanand cuttheroot end
of the spars, LE and sub TE to the correct length.

DD9  Cut a2 long piece of 11/32' Balsa Outer TE/
Aileron (FTML from the UN-notched end. Glue ascrappiece

DD 12. Gluethe 7/8" BalsaWingTip Blocks (SPT1W23) to
W10 withmed or thick CA Line up the front of the tip block with the front of the LE.

Do not securely glue the tip to the TE piece.

DD 13 Cave andsandthewing tiptoblendinwilhrib W10
and the TE Be careful not to change the shape of W10 while
sandingthe tip Therearethreesectionviewsontheleftwingplan
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and the above photos to show you the recommended shape.
CAUTION - Do not sand the TE of the tip to a very thin edge
or itwill get damaged easily. It is best to leaveit 1/32" « 1/16"
thick. Remove the TE piece.

DD 14. Apply several drops of thin CA to the rear portion of
thebalsawing up. Allow theglueto soak into thewood and cure.
The glue will help harden the wood and protect it from damage.

JOIN THE INNER AND OUTER
WING PANELS

DD 1 Prop up the outer wing panel 2" (from the work
surfaceto thebottom of the spar at W10)  using the bottom notch
in the Dihedral Gauge (SPT1W22) between ribs W9 and W10.
Move thedihedral gauge if necessary to get the correct measure-
ment at rib W10. Use a sanding block to carefully sand the
leading edge, spars and trailing edge to achieve vertical surfaces
on each as shown in the photo. Check your progress by
occasionaly setting the panel on the plans to make sure you are
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not sanding any " sweep" (forwardorbackwardtilt)intothewing.
HINT - Set thepanel onan "elevated” building surfacean inch
or 0 above the work surface and us the edge of the elevated
surface to hold the sanding block perpendicular to the work
surface as shown in the photo.

DD 2 With theinner panel flat on the work surface, sand
the leading edge, spars and sub TE sothey areall evenand of the
correct length.

DD 3 Tedfit the inner and outer panels together over the
plan to make surethe | eading edges, spars, and sub TE'Sall meet
up nicely when the tip panel is blocked up therequired 2" (at the
bottom of rib W10) with thedihedral gauge. Sand any ends, if
needed, to make everything fit well.

DD 4

With thedihedral gaugein place. Apply med. or thick
CA or epoxy totheleading edge, sub TE and spar Jointsto "tack
glue" thetwo panelstogether. Hold everything inplaceuntil the
glue has cured.

DD 5.  Cut thebalsabottom sheeting away (1/32") from the
front of theinner panel spar, from thelast W2ribto theend of the
spar, to clear the polyhedral brace. Punch out two of the 1/32"
Die-Cut Ply Polyhedral Braces (SPT1W10) without an "S'
embossed onthem and test fit them in place against thefront and
back of the spars. Sand them if needed to achieve agood fit.



DD 6  When sdtisfied with thefit, apply agenerous bead of
epoxy or med or ihick CA to the sparsand install the braceson
both sides of the spars Use the die-cut C2 clamps (SPT1W22)
to hold everything in place Wipe off any excess glue before it
cures.

DD 7 Locate the two 1/32" Die-Cut Ply Leading and
Trailing  EdgeBraces(SPT1W10) werenexttothe Polyhedral
braces you used earlier Test fit them in place and sand them, if
needed, to make them fit between the rib W2 and W4 The LE
brace should be at |east 1/16 below thetop of the LE to allow for
the 1/16 top sheeting, which will be added later Glue them in
place with med or thick CA If the TE brace extends above or
below the surlace of the sub TE, sand it flush

DD 8.

Install ribs W3A and W3B (SPT1WO06) between the
inner and outer panels using med. or thick CA as shown in the
photo A little sanding may be necessary to achieve a good fit
Use the rib gauge to tilt the ribs to the proper angle
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DD 9 Drill a13/64" hole down through the hole in thefront
wing bolt plate and through the 1/16 bottom sheeting Lightly
sand the tops of the inner panel ribs and the spar to remove any
glue globs or uneven places

DD 10 Check to make sure one edge of the /16" x 3-1/2"
x 30" Balsa Top L eading Edge Sheeting (SPT1W25) isstraight
and if not, cut it straight with a straight edge

DD 11

Position the 1/16 sheeting in place so the straight
edge is against the leading edge and one end is covering W3A

Apply severd stripsof masking tapetohold it in place and act as
ahingeforthegluingprocess Pressthesheetingontotheribsand

trim it flush with the back edge of the spar using amodding ~ knife
and straight edge Be careful not to cut into the thread when
cutting near the root of the panel

DD 12L iftthesheetingupandapply abead of medorthick

CA dongthetop of eachriband along thetop spar Quickly press
the sheeting down into place and hold it until the glue has cured

Keep the sheeting pressed against the ribs and the spar while the
gluecures A straight strip of wood the length of the panel can



be abig help when trying to hold the sheeting down evenly. You
can put weights on the strip of wood if needed. CAUTION - It
isimportant to keep thewing flat and war p-freeduring this

dep!

DD 13 Apply thin CA between the pieces of masking tape
along the leading edge. Remove the tape and apply thin CA
where the tape was.

DD 14. Drill a 13/64" hole up through the hole in the wing
bolt plate and through the 1/16" top sheeting. Enlargetheholein
the top sheeting to approx. 5/8" diameter 0 the head of the wing
boll will pass through.

INSTALL AILERON SERVOS

DD 1 Cuttwopiecesof 1/8' x 1/4" Balsa (SPT1 S4) tofit
between Ribs W3B and W4. Also cut two pieces of 3/16" x 3/8"
Basswood Servo Rail (SPT1F14) to Fit between the samerribs.
Glueoneof the 1/8" x 1/4" balsapiecesin place between thetwo
ribs 0 it is touching the spar near W4, flush with the bottom of
therib and parallel to the sub TE. (See photo at step 3)

DD 2. Use the 1/16" Die-Cut Ply Aileron Servo Bay
Hatch (SPT1W11) to space and align things. Glue one of the
3/16" x 3/8" servo railsto the back of the balsa piece you just
gluedin. It shouldberecessed 1/16" abovethe bottom of theribs
to alow for the hatch cover. Trial fit the other 3/16" x 3/8"
basswood rail into place on the back edge of the hatch. The
second rail should be positioned so the back edge extends approx.
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1/32" past the edge of the hatch. Thiswill allow space for the
covering to wrap around these edges. Check your aileron servo
tomakesureitwill fitbetweentherails. If not, carveanotchin
therailsto clear the servo or spacetherailsfarther apart and cut
anew hatch tofit. Glue the second rail in place.

DD 3. Gluethesecond 1/8" x 1/4" Basa Strip in place on
theback edge of the second rail. It should be flush with the bottom
of theribs. When completed, you should have assembled abox
to hold the 1/16" hatch flush with the bottom of the ribs, with
about a 1/64" gap al the way around.

D D 4. Cut another piece of 1/8" x 1/4" Balsa (¥T13)
approx 3-3/4" long and glueitto the outside of W4. It should be
flush with the bottom edge of the rib and will keep thisrib from
bowing whenthecoveringisapplied. Add thick Catothetopof
each basswood rail to help hold them in place.

DD 5.  Center the hatch in the servo bay and drill a 1/16
holein each comer wherethe punch marksarc. Removethehatch
and enlarge the holes in the hatch only to 3/32". Usefour #2 x
3/8" Sheet Metal Screws (SCRW024) to temporarily install the

hatch, B
[t



DD 6  Turn the wing right side up and position the aileron
servoon thehatch so thesavo  horn is centered in the slot Look
down thewing to make surethesevo doesnot extend past the top
of theribs 11 if doesyou can movethe servoforward and enlarge
the slot to accommodateit Put adrop of med or thick CA on one
end of two of thewing servo railsyou cut earlier and glue them
in place next to the servo mounting flanges Remove the servo
and add med or thick CA around the rails to securely glue them
inplace

DD 7 Remove the hatch from the wing and replace the
servoontherails Drill /16" holesintheservorailsfortheservo
mounting screws and mount the aileron servo flat against the
mounting plate using the screws provided with theradio

DD 8 Replacethehatch with the servo installed and check
tomakesurethe servorails donot extend past the top of theribs
Sand therailsif necessary The lower therailsand the servo, the
|ess chance they have of deforming the top wing covering when
itisapplied

DD 9 The aileron servo extensions nead to be installed
now You will need about 36" of extensions in each wing so
depending on the brand of radio you choose, youmay needtojoin
acouple of smaller extensions If you will have two extensions
plugging together inside the inner panel put adrop of med or
thick CA on the plugs (after they are assembled) to hold them
together forever'

DD 10 Glue the servo end of the extension into the slot in
W3B It needs to be installed there so the aileron servo can be

removed later if needed Glue apieceof 1/4" balsatriangle stock
around the plug to secure it

DD 11 Cut aslotinthe bottom sheeting next to the first W1B
rib for the extension to exit  String the extension through the ribs
and out the slot in the bottom sheeting Glue the extension to each
rib with med or thick CA

|

DD12 Cut a4" and a 5" piece of 1/16" sheeting for
the top inboard center section out to rib W2B as shown in the
photo Med or thick CA should be used for thisstep Glue the
5" piecenear thespars and cut the4" piecetofitbetweenthefirst
pieceand thesub TE Glueitin place

DD 13  Cut the sheeting off at an angle from the front of W2B
towithin 1/4 of therear of W 1B asshownon theplans Sandthe
sheeting flush with the W1B rib at the wing root



INSTALL FLAP TORQUE RODS

! b—H Chamfer end
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. g @ Twigt to here
”Original Position

DD 1 Notice thereisa"right"anda"left"torquerodTwist
each rod to match the sketch above (to allow the correct flap
movement) Useasmall fileor very fine sandpaper tode-burr the
very tip of the unthreaded end of each torque rod

DD 2 Starting 3/8 from theroot of onewing panel, draw a
line on the back edge of the sub TE is 5/32 away from the
bottom edge of thesub TE and 2-5/8" long Draw alineusing the
same procedure on the bottom of the sub TE Both of these lines
should be5/32 away from the back - bottom edge of the sub TE

DD 3 Cutab/32 sguare strip out of the sub TE using the
linesyoujustdrew Testfitthetorquerodintothisgroovetomake
sure the groove is long and deep enough The torque rod nylon
bearing should be flush with both the back and the bottom edge
of thesub TE You can make the slot longer or deeper if needed
to allow the torque rod to operate freely

DD 4  Make sure you have the correct (right or left) torque
rod with the correct panel and mark on the sub TE where the

torquerod will exit thebottom Cut anotch in the sub TE to allow
the torque rod to rotate forward

DD5 Scuff up the outer surface of the torque rod bearing
with coarsesandpaper Apply asmall amount of vaselinearound
the ends of the bearing to keep glue from seeping in and glue it
inplace Makesurethebearing is centered on thetorquerodand
does not extend past the bottom or back surface of the sub TE

DD 6 Glueone of the 1/16" Balsa Root Caps (SPT1W21)
withoutan"S' totheroot of thewing panel 1t shouldbealigned
with the sub TE, thcjoinerbox and the LE asbest aspossible Due
tobuilding and manufacturing tolerances, it isnot unusual for this
root cap to not match the wing shape exactly

DD 7 Cutapieceof 11/32' Bdsa Inner TE/Flap (SPT1W15)
2-1/4" long and ascrap pieceof 1/4" thick wood 2-1/4" long (from



somel eft over tail wood). Gluethe scrap piece of woodtothe LE
of the Flap/Inner TE to add 1/4" to the TE. Sand the scrap piece
to match the contour of the TE.

‘.

DD 8  Sandthe TE piece to fit against the sub TE and root
cap without bending theroot cap. 1tisOK to cut arelief groove
inthe TE pieceif thetorquerodisholdingitout slightly. Align
the TE piece with theroot cap and glueitin place, but do not get
glueonthetorqueroditself. Sand the TE pieceflushwiththetop
and the bottom of the wing. Cut anotchintheTE piecetoallow
the torque rod to rotate backwards.

DDO.

Make sure you can sec the pinpoint punch on the top
of a1/16" Ply Rear Wing Bolt Plate (SPT1W11). If not stick a
pinthroughthepunch mark. Sand the"outside" top edgesof the
Rear Wing Bolt Plateto ataper as shown in thephoto. Glueitin
place so therear is flush with the back of the TE and the side is
flushvith  theroot cap. Sand theinsideedge to match the dihedral
angle of the root cap.

AILERON/FLAP ASSEMBLY

DD 1  Locate the /4" Balsa Aileron/Flap LE
(SPT1W17) and glueit to the front of each aileron and each
flap. Lay the ailerons and flaps flat on the work surface and
glue the LE in place with the "point" up as shown in the
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photo. Sand the LE'Stoblend inwith the ailerons/flapsand
round off the corner as shown in the inset.

- Round off corner

/.4"“‘-*—-._
4 ! -_‘-\_‘-‘_‘-‘_"—-_

/| b

DD 2. Determine the length of the flap by measuring be-
tween the stationary TE piece and the polyhedral joint on each
wing panel. Deduct 3/16" from the measurement and cut the flap
to this length.

DD 3.  Podtion the flap against thesub TE s0 thereisa
3/32" gap between the end of theflap and the stationary TE.
Adjust the torque rod so the threaded part is centered in the
groove you cut earlier. Trace around the unthreaded end of the
torque rod on the bottom of the flap.

NOTE: Thehinge" Gap" will beonthetop oftheflap.

DD 4.
theoutline. Thehole shouldjust touch me bottom surface of the
flap and should be approx. 1-1/4" deep.

Remove the flap and drill a 1/8" hole where you drew



DD 5 Usethepoint of an Xacto knife to carefully chamfer
the inside edge of a 1/8" OD x 1-1/8" Brass Tube (BRST019).
Roughuptheoutsideof thetubewith coursesandpaper and slide
itintothe holeyoujust drilled until itiscompletely insidethe flap,
with the chamfered end out.

DD6

Trial fit the flap in place on the torque rod and use
masking tapeto hingeit. First check to seeif theflap isaligned
UP and DOWN with the top surface of the wing. If it is not,
remove the tube and enlarge the hole up or down until itis. Then
check themovement, of theflaptomakesureit doesnot bindwhen
the flap raises about 10 degrees or drops about 90 degrees. If it
does bind, push the tube in alittle farther or check to make sure
both the brass tube and the unthreaded end of the torque rod are
perpendicular to the sub TE. When satisfied with the fit apply a
drop or two of thin CA around the middle of thetube. Allow the
CA to cure and then remove the flap and soak the areaaround the
tube (within an inch or so) with thin CA. Add med. or thick CA
to the bottom of the flap to fill any gaps but be careful not to get
any glueinsidethetube. NOTE: If you had to enlargethe hole
alot or you feel thewood issoftyou can apply avery light layer
of glass cloth (3/4 to 2 oz)) over this area of the flap to help
strengthen it.

DD 7. Cuttheaileron tofitbetweentheflap and the wing tip.
Leave about a 1/16" gap at the tip end and agood 1/8" gap at the
flap end. Hinge the aileron in place with masking tape and then
reflex the flap up about 10 degrees. Move the alleron up and
downtomakesureitwill clear theflapwithout binding. Keepin
mind the covering will take up another /32" or so. NOTE: The
aileron is hinged on the top surface of the wing.

D D 8. Now go back and assemble the other wing panel.
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D 9. Tria fit the two wing halves together using the wing
joiner. Sand theroot of each panel if necessary to achieve anice
closejoi nt between thetwowings. If therearelargegapsfill them
with scrap balsaor filler.

FUSELAGE ASSEMBLY

ASSEMBLE FUSE SIDES

You'll need the following items:

SPT1F01 1/8' DC Balsa Front Fuse Sides

SPT1IF02  1/8" DC Rear Fuse Side

SPTIF03  3/32" DC Balsa Front Fuse Doublers

SPT1F07  3/32" DC Balsa Rear Fuse Doubler &
Tripler

SPT1F11 1/8' Square Balsa Stringers

DD 1  Pinortapethe fuseplan to your flat work surface and
cover it with waxed paper. Pin one of the 1/8' Die-Cut Balsa
Front Fuse Sides (SPRTF01) down onto the FUSELAGE SIDE
VIEW making sureit is accurately lined up with the drawing.
Slide a 1/8' Die-Cut Balsa Rear Fuse Side (SPT1F02) into
place behind the front fuse sideand align it with theplan. Press
the two pieces flat against the work surface and apply thin CA to
thejoint. Thisis going to be the LEFT fuse side.

DD 2

Check the punch holes in the 3/32" Die-Cut Balsa
Front Fuse Doublers (SPT1F3 to make sure they are punched
through the doubler. If not, poke a straight pin through each
punch mark. Trial fit the doubler onto the 1/8" Balsa Fuse Side.
The doubler should line up with the fuse where the canopy will
sitand invarious other places. The arrowsin the photo point out
these areas. Apply thin CA around the edges of the doubler and
inall of theformer notches. Add acoupledropsof thin CA to each
pin hole, one drop at a time allowing it to soak in.



DD 3. Gluethe 3/32" Die-Cut Balsa Rear Fuse Doubler
(SPT1F07) in place making sureit lines up with the edges of the
fuse side at the rear of the doubler where the arrows in the photo
arepointing. Make surethefront of the doubler iscentered onthe
fuse side to allow for the stingers which will be applied later.

DD 4. Glue one of the 3/32" Die-Cut Balsa Wing Saddle
Triplers (SPT1F07) in place on top of thefront fuse doubler. It
should line up with the top edge of the fuse side. Do not let the
tripler overlap the notches for the formers.

DD 5.

Cut one of the 1/8" Sg. x 24" Balsa Stringers
(SPT1F11) to fit between the top notch for former F6 and therear
doubler and glueit in place making sureit islined up flush with
the top edge of the fuse side. Cut another 1/8" sq. balsa stringer
to fit along the bottom between the rear doubler and the bottom
notch for former F6 and glueit in place. It should be flush with
the bottom edge of the fuse side but make sure it is not covering
up the notches for F6.

D 6. Gobackto step 2 and assemble the RIGHT fuse side. The
easiest way to do thisisto pin the other fuse side upside down
above the one you just built as shown in the photo.

MAKE SURE YOU ARE NOT BUILDING TWO
IDENTICAL SIDES, THEY SHOULD BE THE

OPPOSITE OF EACH OTHER.
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D 7. Sand the edges of the fuse sides to eliminate any rough
edges or glue but be careful not to sand any dips into the fuse.

FRAME-UP THE FUSELAGE

You'll need thefollowing items:

SPT1F04 1/8' DC Ply Front Fuse Bottom

SPT1F05 3/32" Balsa Rear Top Fuse Sheet

SPTIF06  3/32" DC Balsa Rear Fuse Bottom

SPT1F08 1/8" DC Ply Formers

SPT1F10 1-7/8" Shaped BalsaNose Block

SPTIFI6 /4" x 1/2" x 1" Basswood Ballast Box Handle
SPT1F17 1/8' DC Ply Formers and Cockpit Ends
SPTIWO05 1/16" Ply Towhook Plate

BAL141 1/4" BasaTriangle

IMPORTANT - There is an integral ballast box
designed into the fuselage that will hold up to 30 oz.
of lead directly over the CG. Thisbox isformed by
formersBB1 and BB2with BB3used asatop. Italso
doubles as a good place to store your wing bolts or
rubber bands between flying sessions. However it is
not necessary toincludeit in the construction of the
plane. (SeeBallasting, p.54) Atthispointyou should
think ahead about your radio installation and
determineif you would be better off using this space
under the wing for your radio. When installing
spoilers you need to determine where the spoiler
servo will go. Normally the spoiler servo can go
between formers F4 and F5 with the rudder and
elevator servos between F3 and F4 and the receiver
behind the ballast box. You may need to use several
servo extensions to accomplish this but the ballast
box isa handy feature. You should alwaysinstall at
least former BB2which will add alittlestrength and
help hold the receiver in place.

e
xxxxx
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D 1. Lay apiece of waxed paper over the FUSELAGE TOP
VIEW. Assemblebutdonotglue yet, the1/8' Die-Cut Ply Front
Fuse Bottom (SPT1F04) and the 3/32" Die-Cut Balsa Rear
Fuse Bottom (SPT1F06) together over the FUSELAGE TOP
VIEW ontheplans. Lineup theslotsinthefront with theformers



drawn on theplan. The 1/8" ply bottom should be installed with
thefour towhook hole marksDOWN soyou cantell wheretodrill
the towhook holes after the fuse is assembled. NOTICE: two
sots for former F6 are formed when the two pieces come
together. Make sure the bottoms are aligned with the plan and
both piecesare pushed firmly against thework surface to even up
the bottoms. If thejoint isanice tight fit, apply thin CA to the
joint. If thejoint is alittle loose, take the bottoms apart, apply
med. or thick CA and reassemble them.

D 2. Trid fit al of the 1/8' Die-Cut Ply Formers (SPT1F08
& SPT1F17) except F1 in the respective notches in the fuse
bottom and trim them if needed to make them fit properly. The
formers may be atight fit in the dots but push them all the way
down against the fuse bottom, thisis to keep them lined up so the
fusewill endupstraight. Useadrop of med. or thick CA to"tack"
glue theformersin place. The notchesin thefuse sideswill align
the formers correctly.

D 3. Alignthefusesideswith the fuse bottom and position the
formers so they will key into thefuse sidenotches. Removethe
assembly from the work surface and use rubber bands to hold it
al together.

D 4. Check thefit of the 1/16" x 2-1/8" x 3-7/32" Ply Tow-
hook Plate (SPRTWO05) in its slot between formers BB1 and

BB2. Sand theplateif needed to makeitfit. Apply med. or thick
CA to the bottom of the plateand pressit in place. Do not allow
the fuse sides to become glued to the bottom yet!

D 5. Spread the fuse sides out and apply med. or thick CA to
formersF5, F6, BB1, BB2and thebottom edge of thefuse sides
between them and reassemble everything. Check to make sure
thesidesarepressed firmly against theformersandthebottomis
fully seated against thefusesides, and allow thegluetocure. Use
rubber bands and/or masking tape to hold things while the glue
cures.

D 6. Pull therear of thefuse sides together and make sure the
sidesarepressedfirmly againstformer F7 and thebottomisful ly
seated against the fuse sides. A couple of C2 clamps can be used
to hold the tail of the fuse together and rubber bands or masking
tape will help elsewhere. Apply CA aong the back edge of the
rear fuse doubler, along the bottom sheeting joints and around
former F6. Takeyourtimegpjiy  the CA and be sure to get the
bottom and the sides pressed together nicely. Med. or thick CA
can then be added to thesejoints to add strength.

D 7. Pull the front fuse sides together and trial f it the 1/8" Die-
Cut Ply Former F1 (SPT1F08) in place with the punch mark
toward therear of thefuse. Apply med. or thick CA to the bottom
of thefusesidesand theformers, install F1 and pull thefusesides
together. A few rubber bands and tape can be used to help hold
the assembly while the glue cures.



IMPORTANT - Read this whole paragraph
before gluing anything in place!

D 8 Thepushrod outer tubes should be installed now. Due to
thenumber of pushrods available today and thefact everybody
seemstohavetheir ownfavorite, wehavenotincluded pushrods
inthiskit. You arefreeto use whichever brand of pushrods you
desire. The formers already have notches in them to fit the
majority of pushrods available You can aso use an extra
pushrod tube or (similar) to routethereceiver antennadown the

fuse if you wish If you want to use a tube for the receiver
antennait should beinstalled first. Determine whereyou will
put the receiver (normally between F3 and F4) and route the
antennatube to the compartment The antenna tube goes in the
lower former notches and will be glued between the rear fuse
doublerstothefusebottom Theelevator pushrod goesalong the
right fusesideand will beglued in place abovetheantennatube.
The rudder pushrod goes along the left fuse side andjustsitson
top of thefuse sideuntil thefusetop sheetisinstalled You may
havetodrill holesin someformersto suityouinstallation Once
you have all the tubes positioned where you want them, mark on
each tubewherethe gluewill beapplied Remove the tubes (one
atatime) and scufftheouter surfacewithcoarsesand paper where
the marks are. After all the tubes are back in place, apply med

or thick CA wherever necessary to securely glue them in place
BEHIND FORMER F6 ONLY! Do not gluethem in placein
front of former F6 until after the servos and wing bolt blocks
are installed.

D 9. Trid fitthe 332" Balsa Rear Top Fuse Sheet (SPT1F05)
in place with the rudder pushrod cut-out on the left side of the
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fuse. When satisfied with itsf i t apply abead of med or thick CA
along the 1/8" balsastringers, the fusedoublers, formersF6 and
F7 and the fuse sidesand glueit in place.

D 10. Cut pieces of 1/4" Balsa Triangle (BAL141) to fit
between all theformers |f you built theballast box these pieces
should be approximately the following lengths:

two pieces - 3" long

two pieces - 3-3/16" long
two pieces - 3-7/16" long
two pieces - 1-7/16" long
two pieces - 3-1/4" long
two pieces - 4-7/8" long
one piece 1-5/16" long

Thesepiecesshouldbeglued withmed orthick CA They are
pressed into the corner between the fuse bottom and the fuse
doubler in the following places

Glue the 3" long pieces between formers F2 and F3.

Glue the 3-3/16" long pieces between formers F3 and F4.
Gluethe 3-7/16" long pieces between formers F4 and F5
Gluethe 1-7/16" long pieces between formers F5 and BB1.
Gluethe 3-1/4" pieces above the towhook plate

Glue the 4-7/8" long pieces between formers BB2 and F6.
And glue the 1-5/16" long piece along the bottom between
formers F1 and F2 to sed the gap there.



D 11 Sand the fuse sides and bottom flush with the front of
former F1 and glue the 1-7/8" Balsa Nose Block (SPT1F10) in
placewithmed orthick CA Thebottom of the nose block should
overlap the fuse bottom by about 1/32" to allow for sanding to
final shape.

D 12 Drill four 11/64" (5/32" istight but will work) holesin
the 1/8 ply bottom for the towhook There should befour inden-
tations to show you where to drill  Gently Tap the four 6-32
Blind Nuts(NUTS001) intotheholes(fromtheinsideof thefuse)
using adowel and ahammer and securely gluetheminplacewith
med or thick CA or epoxy around the outside edges of each blind
nut (be careful not to get glue inside the blind nut)

D 13 LocaetheBallastBox Top BB3 (SPT1F17) and the
14" x 12" x 1" Basswood Ballast Box Handle (SPT1F16).
Roundoffthecornersand edgesonall butone /4 x 1 side Glue
it to the center of the ballast box top with therounded cornersup
Test fit the ballast box top in place.

IF YOU ARE BUILDING A
RUBBER BAND ON WING SKIP

AHEAD TO STEP 20!
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D 14

Install the two 1/4" x 1-1/4" x 1-15/16" Birch Ply
WingBoltBlocksbyinsertingthematananglebehindBB2while
pushing thepushrod tubesdown out of theway Oncetheblocks
have cleared thetripler, slide them into place behind former F5
and in front of former F6 Securely glue these in place with epoxy
Glue triangle stock around each onefor extrastrength

These measurements must be equall .

|
!
iy

D 15 Assemble the two wing halves and temporarily lay the
winginposition onthefuse Sandthewingsaddleif needed, to
achieveanicefit betweenthewingandthefuse Centerthewing
on the fuse and use a string as shown in the sketch to make sure
itisonstraight Makeacoupleof alignment marks onthewing
andfuseand apply masking tapeto help you make sureit staysin
position whiledrilling the wing bolt holes

D 16 Firmly hold the wing in place on the fuse and drill a
13/64" hole down through the hole in each front wing bolt plate



D 20. Use your sanding block with medium grit sandpaper to
chamfer (slightlyround)theendsof the /4" x 3-1/2" Hardwood
WingDowels(DOWEL030). Centerthe 1/4" wingdowelsinthe
holes in the fuse but do not glue them until after the fuse is
covered.

ASSEMBLE THE COCKPIT/CANOPY

Y ou'll need thefollowing items:

SPT1F02 1/8" BalsaCockpit Base
SPT1F13 Formed ABS Cockpit
SPT1F17 1/8' Ply Cockpit Front and Back

CANPY048 Clear Canopy

D 17. Make sure the wing has not moved and drill another
13/64" hole (where the punch marks are) through each rear wing
bolt plate and through the 1/4" wing bolt block in the fuse.

D 18. Remove the wing and enlarge the four holes in the wing
to 1/4". Usea 1/4 - 20 tap to thread the holesin the fuse blocks.
Apply thin CA to the threads you just cut and allow it to cure
completely. Use the 1/4 - 20 tap to re-tap these holes. This
process makes the threads a lot tougher.

D 19. Tes fit the wing in place with four 1/4 - 20 Nylon Bolts
(NYLON13). These bolts arelonger than you probably need so
you can cut them off to any length you desire by first pressing an
Xactoknifeinto thethreadswhereyou want to cut them and then
bend the boll "away from the cut” with your hands. They will
break where the cut is, just clean up the threads with theknife.

SKIP THE NEXT STEP IF
YOU HAVE BUILT THE

BOLT-ON WING!
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D 1 Trimthemolding"base" off of theFormed ABS Cockpit
(SPT1F13) Trail fit the /8" Die-Cut Ply Cockpit Back (SPT1F17)
and the 1/8" Die-Cut Ply Cockpit Front (STIFL) in place in
theformed AB Scockpit. Sandthemi f necessary f orasmooth Fit
and then glue them in place with med. or thick CA.

D 2. Trimand sand the bottom edges of the cockpit front and



back flush with the bottom of the cockpit. Be careful not to sand
through the cockpit.

D 3. Punchoutthe 1/8' Die-Cut Balsa Cockpit Base Halves
(SPT1F02) and tria fit them together. Sand them if necessary to
get them to fit together nicely and then glue them together with
CA. Trid fitthebasein thecockpit and sand theedgesuntil isfits
easily. When satisfied with the fit glue it in place with med. or
thick CA.

D 4. Trim and sand off the extra cockpit material flush with the

edges of the cockpit back, cockpit base, and cockpit front.
Saturatethe front edge of the cockpit base with thin CA and allow
it to soak in and cure. Thisiswhere the canopy hold down dowel
will rest. Sand all edges of the cockpit flush with the cockpit front,
the cockpit back and the cockpit base.

D 5. Paint the cockpit with the color schemeof your choice. Test
the paint you are going to use on a scrap piece of the plastic you
cut off to make sure it will not affect the plastic. Regular plastic
model paintsusually work well for this. Do not paint the edges of
the cockpit where the canopy will attach or the glue will not hold
as well. Striping tape can later be used to cover these aress.
Lightly sand the edges of the cockpit to help the canopy adhere.
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D 6. Tintthe Canopy (CANPY048) if you wish, using regular
clothing dyeyou canbuy at the grocery store (powdered Rit, etc).
Usevery warm water (warmer than you can leave your hand in)
but do not use very hot water or the canopy may deform. The
warmer the water and the longer you leave the canopy in the dye,
the darker the tint will be.

D 7. Setthecockpit inside the canopy and line the cockpit up
with the scribelines in the canopy. The scribelinesareonly for
reference while positioning the cockpit, do not try to get the
cockpit to fit the scribe lines. Glue the canopy to the cockpit
using medium CA. Usethegluevery sparingly by holding the
cockpit in place inside the canopy and apply glue onedrop at a
time to the seam. NOTE: To keep the cockpit from bowing
during this step, put the first drop of glue at the very nose of the
cockpit and then put the second drop at the very top rear of the
cockpit without putting any pressure on the cockpit base until
thegluecures. Thegluewill seepinaong the seamand provide
anicecleang | u €joint.Work your way aroundthecanopy and
don't get in ahurry or you may get too much glue and it will run
down the canopy. Be careful not to twist or move the cockpit once
you start gluing it in place.

D 8. Trimand sand thecanopy flushwith thebaseand thefront
of the cockpit but do not trim the back yet! A small pair of
scissorsworkswell for trimming thecanopy. Temporarily mount
thewing in place on the fuse. VERY CAREFULLY trim the
back ofthecanopy,A LITTLE AT A TIME, tofitoverthewing.
Take your lime and use the outlines on the canopy and the wing
for guides.

D 9. Testfit the canopy onto the fuse. You can sand the edges
of the canopy slightly or you can sand the fuse if needed to get it



tofitproperly. Youcanalsoadd alayer of balsato the back edge
of F1 to take up any extragap if needed.

D 10. Drill a1/8" diameter holeabout 1" deep at approximately
the angle shown on the plans where the punch mark is on F1.
Insert the /8" x 1-1/4" Canopy Hold Down Dowel (DOWELQ33)
into the hole and dlide the canopy into place to make sureit fits
nicely. Thedowel shoul dholdthe canopy downagainst thefuse.
Ifitistoolooseyou can either enlargetheholeslightly and move
the dowel down or you can build up thetop surface of the cockpit
base with thin ply and/or med. or thick CA. Glue the dowel in
place with at least 3/8" extending.

D 11. Cut two pieces of 1/8' x 1/4" Balsa (from SPT1S04) to
fit between the fuse sides, one between formers F4 and F5 and the
other one just behind former F2. These pieces are called the
Canopy Aligners. Wedgethealignersso they areslightly above
the sides. Apply asmall drop of med. or thick CA to the middie
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of the rear aligner and near the ends of the front aligner and
carefully slidethe canopy into place. Push down on the canopy
to force the aligners against the cockpit base (with the canopy
aligned with the fuse sides) and hold it until the glue has cured.
Carefully remove the canopy and securely glue the aignersin
place with more CA.

D 12. Apply acouple strips of masking tape around the front of
thecanopy toprotect theplasticandinstall the canopy onthefuse.
Usearazor plane, hobby knife or sanding block with coarsegrit
sandpaper to rough carve the nose block to shape. Use your
sanding block with medium and then fine grit sandpaper to
smooth out the nose block and fair it in with the canopy and the
fuse.

FINAL ASSEMBLY

BALANCE THE AIRPLANE LATERALLY

SPECIAL NOTE: Do not confuse this procedure
with "checking the C.G." or "balancing the airplane
fore and aft". That very important step will be
covered later in the manual.

Now that you have the basic airframe nearly completed, thisis
agoodtimetobalancetheairplanelaterally (side-to-side). Since



the wing is the major factor on a sailplane, we will only be D 3 Rubber band or bolt the wing onto the fuse making sure
concerned with it Hereishow to do it it is square and centered with respect to the fuse

D 1 Assemble the wing and set it on aflat surface with both
wing tips level Let go of the wing and notice which wing tip
drops Do this severa times and if the same wing tip keeps
dropping pushathumbtack or small nail throughribW10 intothe
wing tip that keepsrising

D 2 Perform thistest severa timesuntil the wing balances or
thesamewingtip doesnotdropevery timeandthengluethetacks
or nailsin place with adrop of thin CA

D 4 Positionthestabilizeronthefuseandalignthecenterline
with thejoint between the two fuse sides at the rear  Adjust the
front of thestab until the centerlineispointing straight a thenose
of theplane Look at the plane from the front to make sure both
the wing and the stab are level with the work surface Adjust the
stab bed and/or the wing saddle until both are correct

MOUNT THE TAIL SURFACES

D 5 Clue the stabilizer to the fuse with med or thick CA or
epoxy Checkitsalignmentwiththewing whiletheglueiscuring
to make sure they are level with each other

D 1 Gently sandthestab saddleareatoremoveany bumpsor
rough areas Keep both the fuse and the sanding block level with
the work surface while doing this

D 6 InsertthefinLEintotheslot on thefusetopand pstin

thefin in place on top of theslab The LE should extend out the
sotinthefusebottom Check tomakesurethef i nisbothvertical
tothestabandpointingdirectly atthenoseof theplane Gluethe
fin in place on top of the stab using either med or thick CA or

€poxy

——
D 7 Cut and sand the fin LE flush with the fuse bottom

D 2 Useadrafting triangle to draw aline down the middle of
the stab  Use the center joint between the two LE as the center
point
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D 8 Sand the edges of the fuse to nice rounded comers, as
shown in the cross sections on the plans

FINAL SANDING

Check over the entire structure carefully, inspecting for any
poorly gluedjoints, gapsand"dings' Apply additional glueand/
or balsafiller asnecessary then sandtheentirestructure smooth
using progressively finer grades of sandpaper

COVERING

There are many different types of covering materials avail-
able these days but the iron on type coverings are by far the
easiest to use and in most cases the best suited for the job There
arealso several different brandsof iron-on coveringsavailable
Werecommend you use Top Flite Super Monokote for covering
your SPIRIT 10due tothiscovering'shigher strength Sailplanes,
whichusually havehigher "aspect ratio" wings (long and thin),
gainagreat deal of strength fromthecovering Thisisevidentby
gently twisting the wing before and after it is covered, it is hard
to believe the difference Because of this, the higher strength
coverings are best suited for sailplanes

The following are some covering tips we have learned over
the yearsbut you should follow theinstructionsincluded with
your covering material.

Sand the surfaces as smooth as possible before starting to
covertheplane Thefinished  covering job will onlybeassmooth
as the surface you started with

Use afresh single-edge razor blade or hobby knife blade and
replace the blade as soon as it starts showing signs of dulling

Set theironto the proper temperatureby first applying a"test
strip" of covering on a scrap of balsa

Work outward, start by tacking the covering in place at the
comersand then start in the middl e and work your way out to the
corners, gently pulling any wrinkles out as you go

Securely sed al edges Make sure the edges are firmly
sealed down to prevent the covering from pulling away at the
seams when shrinking the panel
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NOTE: When covering the fin, begin by applyinga
1/2" widestripof coveringoneachtriangl eat thebaseof
thefin Next, covertherestofthefinwithpre-cut pieces
having a straight edge to overlap (1/8"+ overlap) the
strips you previously applied Thisisatip you should
remember asit makesit alot easier to cover "compound"
curves

IMPORTANT: Whenapplyingthecoveringtothestab
and fin areas do not cut the covering whileitison the
structure Doingthisleaves"cutlines"inthewoodand
greatly weakensthe structure Cut your pieceof covering
to fit before applyingit

Recommended Covering Sequence:

Strips as described in above note

Rudder left side

Rudder right side

Bottom of elevator

Top of elevator

Fin left side

Finright side

Slab bottom right side

Stab bottom left side
Slab top right side
Stab top left side
Fuse bottom
Fuse sides
Fuse lop
Bottom of left wing panels (inner and outer)
Bottom of right wing panels (inner and outer)
Top of left wing panels (overlap covering 1/4" a LE
and TE)

18 Top of right wing panels (overlap covering /4" a LE

and TE)
19 Ailerons and flaps or spoilers if installed

REGREREBOX YT ReNE

CHECKING FOR WARPS

Thisis avery important step and should be done every
onceinawhilethroughout theflying season A sailplane'swing
ismost efficient whenitisnot twisted or warped atall "Wash-
out" (wingtrailing edgetwisted up at thetip) helps make apoor
wing design fly better by adding stability (preventing stalls) at
slow speeds but it cuts down on the wing efficiency at normal
speeds The SPIRIT 100's wing isdesigned to fly well at Sow
Speeds without any washout and therefore we recommend you
check to make sure the wings are "flat" using the following
procedure



D 1 Setthewing soaninner panel isresting on aflat surface.
Any warp (twist) will show up by causing acorner of the panel to
rise of f of the work surface.

D 2. Toremovethewarp, gently twist the wing in the opposite
direction while a helper glides an iron or heat gun over the
covering on both the top and the bottom of the panel to re-shrink
the covering. Hold the twist until the covering cools and then
recheck for warps. It may take several trysto get awarp out but
itisworth it as you will end up with asailplane that flies straight
and true and responds to air currents like a high performance
sailplane should.

D 3. Follow the same procedure to check all four wing panels
and then go back and double check them. Sometimes you put a
warp in one panel whiletrying to fix another. You should aso
look at the tail surfaces as they too can warp.

HINGE THE CONTROL SURFACES

D 1. Lay therudder and elevator on the plansand mark on the
leading edge of each part the | ocations of thehinges. Now usea
sharp hobby knife to cut slits in the covering at the hinge
locations. Trid fit the hingesto makesure you have"found" the
slots which you previously cut. In the same manner, slit the
covering at the hinge locations in the stab and fin TE.

D 2. Follow the instructions that came with your particular
hinges but keep this in mind: When gluing the hinges it is
important plenty of glue gets inside the hinge slot.

D 3. UseMonokote stripsor agood thin tape to hinge ailerons
and flaps. Put one strip theentirelength of the aileron or flap and
put some small strips on the other side of the "hinge".

INSTALL RADIO GEAR

D 1. Read and follow the instructions that came with your
radiotoinstall or chargethebatteriesand get the servosready for
mounting. Plug the servosand thebattery pack intothereceiver
andturnonthetransmitter firstandthenthereceiver. Adjust the
trimleverstotheir neutral positionsandallow theservostoreturn
to their neutral positions.

D 2. Tack glue the Nylon Control Horns (NYLONO3) in
place on the rudder and elevator with adrop of thin CA. Usethe
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plansasareference for positioning thehorns (Rudder ontheleft,
elevatoronthebottom). Drill two3/32" holesthroughthecontrol
surfaces using the control horns as guides. Remove the control
horns and harden the balsa in the area of the control horns (on
both sides of the control surfaces) by poking several holeswith
apin, then apply thin CA glue and allow it to soak in and cure.
Wipe off any excess glue before it cures. Redrill the holes if
necessary. Mount the control horns with the 2-56 x 5/8" Ma
chine Screws (SCRW002) and the Nylon Nutplateswhichwere
attached to the horns.

D 3. Cuttwo 1/4" x 3/8" Basswood Servo Rails (FTIFl)
2-1/16" long. Slidethem into the slot between formers F4 and F5
(Cut two more for between F3 and F4 if you are installing
spoilers). Slide oneal the way forward and glue it in place with
med. orthick CA. Slidetheother servorail all theway totheback.
Do not glueit yet! Position one of your servos in place and use
ittoposition therear servorail. Do not push therear servorail
up light against the servo but rather leave about a 3/32" gap
between the servo "body" and the rear servorail. Thiswill give
you enough room to put the servosin and out without removing
therails. Gluetherear servorail in place.

D 4. Position the rudder and elevator servos together in the
middle of the rails and mark where the holes for the servo
mounting screws should bedrilled. Removetheservosanddrill
1/16" holeswherethemarksare. I nstal | theservos, withthewires
exitingtowardthereceiver usingtheservomountingscrewsthat
came with the radio.

D 5. Cut three "arms" off of two X-type servo hornsusing wire

cutting pliers or arazor saw as shown in the sketch. Install the



two servo horns with the arms facing opposite directions as
shown on theplans. Operate the transmitter sticks to make sure
the servo hornsturnfreely without hitting each other or thefuse
sides. If they do, cut or sand them until they will operate freely.
Turn off the receiver first and then the transmitter.

SKIP THE NEXT STEP IF YOU ARE

NOT INSTALLING SPOILERS

D 6. If you are installing spoilers, mount the spoiler servo
between formers F4 and F5. 1t can be mounted on servorails, or
onitssidewithservotape. Cut 3armsoff of an X -typeservohorn
asyou did for the tail surfaces. Insert a#2 x 3/8" Sheet Metal
Screw (SCRW024) in theoutside servo horn holefor the spoiler
string. Leaveitextending about 1/4" abovethehorn. Adjustthe
servoandyour transmitter sothehornisa most pointingtowards
therear of theplanewhenyour transmitter stick isinthe"spoilers
closed" position. The horn should rotate towards thefront of the
planewhen the transmitter stick ismoved to the "spoilers open”
position. Which way the transmitter stick moves to open the
spoilersis up to you. Both directions are used by today's pilots.

(roaneaes

NOTE: Thefollowingparagraphiswrittenusingordinary
nylon tube type pushrods. They arc intended only as a
guiddineto helpyouingal your pushrods, so descriptions
may differ from your particular setup.

D 7. Slidethepushrodinner tubesinto thefuse. Snap thenylon
clevises into the outermost hole in the servo horns. The rudder
pushrod goesto thel eft servo and theelevator pushrod goesto the
right servo. A Z-bend is recommended for the elevator/pushrod
connection. With the elevator and elevator servo in their
neutral position, use afelt tip marker to make a small mark on
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the pushrod wirewhereit crossesthe hole in the control horn.
Removethepushrod fromthe fuseand makeaZ-bendinthewire
with the first bend starting where the marks are. Cut any excess
wire off 1/4" past the Z-bend and reinsert the pushrod into the
fuse. Removethenyloncontrol hornfromtheelevator andinsert
the Z-bend into the second hole from the inside. Re-install the
contral horn to the elevator. Adjust the nylon clevises until the
control surfaces are at neutral when the servo horns are perpen-
dicular to the centerline of thefuse. Cut the 2-56 x 5/8" screws
off flush with the nylon nutplates.

SKIPTO STEP 13 IF YOU BUILT

THE SPORT WING!

D 8. Cut al the arms but one off of the three longest servo
horns you can find for your radio (3/4" - 1" radius is needed for
maximum surface throw). Mount the aileron servos on the ply
hatchesandinstal | theservohornssothey arerotated approx. 15
- 20 degrees forward when the transmitter stick is at neutral.
Mount the flap servo on its hatch and install the servo horn o it
isrotated approx. 20 - 30 degreesrear war d when thetransmitter
gtick is at the "neutral flap" position. Install the hatches on the
wing with four #2 x 3/8 sheet metal screws each.

(o

D 9. Tack glue the Nylon Control Horns (NYLONQ3) in
place on the ailerons with a drop of thin CA. They should be
located directly behind but about 3/32" outboard of the servo
horn. Drill two 3/32" holes through each aileron using thecontrol
hornsasguides. Removethecontrol hornsand hardenthebalsa
in theareaof the control horns (on both sides of the ailerons) by
poking several holes with a pin, then apply thin CA glue and
allow it to soak in and cure. Wipe off any excess glue beforeit
cures. Cut off thenylon control hornsjust abovethe second hole
asshown in the sketch (if your radio does not have servo endpoint
adjustmentswait until youhaveall thecontrol throwsproperly set
beforedoing this). Mount thecontrol hornswith the 2-56 x 5/8"
Machine Screws (SCRW002) and the Nylon Nutplates which
wereattached tothehorns. Cut thescrewsoffflushwiththenylon

Nutplates.
o]

v Trim

D 10. Screw aNylon Clevis (NYLON17) on two 12" Threaded
Wire Rods (WIRES16) until the threads start to exit the base.
Snap the nylon clevis into the outer hole of the control arm and
makeamark wheretherod crossestheouter holeintheservoarm



(Make sure the arm is in its neutral position - approx. 15 - 20
degreesforward). MakeaZ-bend inthewirewiththefirst bend
starting wherethemark is. Cut any excesswire off 1/4" past the
Z-bend. Un-snap the clevis from the control horn and insert the
Z-bendintothe outer holeof servoarm. Replacetheclevisonthe
control horn and check the movement of the aileron to make sure
thepushrod doesnot bind throughout theaileron movement. Y ou
can bend thepushrodslightly asshowninthephotoif needed, but
try not to bend the threaded portion.

HINT - Usea2-56 tap totap thenylon control hornsand
swivel clevises before threading them on the wires. It
makes them much easier to put on and adjust.

T T TR AAAT

D 11. Use the remaining two 12' Threaded Wire Rods
(WIRES 16) to bend theflap pushrods according to the sketch but
don't add the Z-bend yet. Clean the wires thoroughly with
acohol. Holdthetwo wirestogether andwrapthejointwithathin
wireand then flow solder onto thejoint. Screw aNylon Swivel
Clevis (NYLONZ21) onto each threaded portion of the flap link-

age.

D 12. Screw a Nylon Clevis Swivel (NYLON20) onto the
threaded portion of each torque rod until the little pinsare approx.
5/8" fromthesurface of thewing. Snaptheflaplinkageintoplace
on the torque rods. With the flaps and the flap servo in their
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neutral position (the servo arm should be rotated approx. 20 to 30
degreesrearward), mark wherethe flap linkage crosses the outer
holeintheflap servoarm. Removetheflaplinkageand makea
Z-bend starting where themark is. Re-install the (flap linkage and
check the operation of the flaps to make sure there isno binding
throughoutthefull flapmovement (10degreesupand 90 degrees
down). Alsocheck to see theflapsare even with each other and
move the same amount. If not, adjust the nylon swivels or
clevisesuntil they are. NOTE: To separatethewing panels, just
unsnap theright clevis and leave the flap linkage connected to the
left wing. Keep an eyeon thenylon clevisesand replacethem
when they start showing signs of wear.

@

D 13 Pack the receiver in at least 1/4" of foam and install it
betweenformersF3 and F4. If youareinstalling spoilers, put the
receiver behind the ballast box. The receiver antenna can run
down through the fuse but try to route it as far away from the
servosand servowiresaspossible. Allow theexcessantennato
trail from the fuse. DO NOT CUT THE ANTENNA!

D 14. The receiver switch can be taped wherever it fits best
insidethefusewith double sided foam tape. Becausethecanopy
is 0 easy to remove, there is no need for the switch to be
accessiblefrom theoutside (thishel pscut down on aerodynamic
drag and accidental shut-offsduring launching aswell).

D 15. The battery pack should be wrapped in 1/4" of foam aso
and it should be positioned between formers F2 and F3.

D 16. Hook up your radio system and test the operation of al
contrals.  The controls should move smoothly without any
binding or looseness.



INSTALL THE SPOILERS (OPTIONAL)

D 1 Threada36" long pieceof 20-30 Ib fishing linethrough
the spoiler tubing in the wing

D 2 Thread one end of the string through the small hole in the
spoiler horn and use apiece of around toothpick to hold theline

in the horn Allow about 1/2" to hang out the othcr side of the horn

for fine adjustments

U 3 Tape the spoiler in position in the wing using a strip of
cellophane vinyl tape or a strip of covering The tape should be

flexibleenoughtoallow thespoilertocloseonusown The tape

should also be replaced every once in a while as it will
eventually rip.

D 4 Glueasmal lead weight on the bottom side of the spoiler
tohelp it close /4 oz isusually enough since the airflow will
keep the spoilers closed when the planeis flying

D 5 Mount the wings on the fuse and pull the ends of the
spoiler strings up to the spoiler sarvo  Position the spoiler servo
horn at therearward end of its swing and wrap one spoiler string
around the screw in the horn  With the spoilers taped or held
closed, apply adropof med or thick CA to gluethe string to itself
andformasmall loop Remove the string and perform the same
steps to the other string The two strings should be the same
length (be careful not to glue the two strings together) and the
spoilersshould open and closetogether Small adjustmentscan
be made at the toothpick end if needed

We recommend the following
CONTROL SURFACE THROWS:

NOTE: Throws are measured at the Trailing Edge ot
theelevatorandrudder Thesecontrol surface"throws'
arc approximate and provide agood starting point for the
first nights with your SPIRIT 100 You may wish to
changethethrowsslightly toprovidetheresponsiveness
youprefer

ELEVATOR: 58" up, 5/8 down
RUDDER: 1-1/2" Rt, 1-1/2" Lt
FLAPS: 6 degrees up (3/16 ),

70 90 degrees down CROW
AILERONS:  3/4" up, 3/8" down

30deg down, 60 - 70 deg up (CROW)
SPOILERS: 70 - 90 degrees up

Move the pushrod wires (Z-bends, nylonclevises) in or outon
the control horns and servo horns to achieve the desired move-

ments If your radioisequippedwith"endpoint adjustments” you

may set the throws from the transmitter
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CONTROL SURFACE MIXING

Their are severa types of mixing the SPIRIT 100 can take
advantage of if you have a computer radio

CROW - This mixing is tied to the flap stick and allows the
ailerons to come up (up to 75 degrees) as theflapsdrop Thisis
particularly useful when landing or trying tolose altitude

AILERON/RUDDER COUPLING - Thisisused to allow the
sailplane to make efficient non slipping non skidding turns
Youwill need to experiment to find the proper amount of throw

requiredtodothisbut 1" of rudder throw at full aileron isprobably
agoodplacetostart Theideabehindthisistohavethetail follow
the "groove" of the turn rather than being pulled inside or pushed
outside the groove Some radios have a 3 position switch to
control theamount of rudder coupling If they do, weliketo set
it up so one position will have no coupling, the second position
will have the coupling explained above, and the third position will
have maximum rudder throw (almost hitting the stab) at full
aleron The third position can be helpful when landing or when
trying to turn ' flat" in very light lift

FLAPS(CROW)/ELEVATOR COUPLING -Thisisusedto
keep theplanelevel asthe flaps comedown Y ou can setthisup
to suit your flying style but 1/8" of down elevator at full down
flaps is agood place to start

ELEVATOR/CAMBER COUPLING - Thisisaneat typeof
mixing allows the TE to respond to the elevator When properly
st up, this can be very useful when floating around in light air or
when trying to thermal very lightly Thismixing can change the
flying characteristics of the plane so start of f small and get used
it A good place to start would be approx 1/8" of TE drop at full
up €elevator

CAMBER/ELEVATOR COUPLING If your radio allows
this, just experiment to achieve level flight in all camber posi-
tions Generally a small amount of down eevator will be
required as the TE drops

BALANCE THE MODEL

NOTE: ThissectionisVERY important and must
not be omitted! A model that is not properly balanced
will be unstable and possibly unflyable

D 1.Thebalancepoint (CG - Center of Gravity) isshown on
theplan, andislocated under thespar Thisisthebalancepoint
at which your model should balance for your first flights L ater,

you may wish to shift the balance up to 1/2" behind the spar to
changetheflyingcharacteristics Moving the CGforward of the
spar will add stability but it will decreasetheoverall performance
of the sailplane and make it stall easier at slower speeds Moving
the balance behind the spar makes the model more agile with a
lighter and snappier"feel" andimprovesthesail plane'sresponse
toair currents 1t aso makesthemodel less stableand can cause
the sailplane to "tuck under" or dive when its flying speed
increases If youfly the SPIRIT 100 with its CG behind the spar



(usually only contest flying), pay closeattentionanddonot let it
gain excessive speed. If it does tuck under and you have plenty
of altitude, givetheplane alittle down elevator and allow itto go
onunder. Whenit startsto climb up theback of the" outsideloop"
its airspeed will drop and you can pull out with up elevator or roll
out with full rudder or alerons. If you don't have plenty of
altitude, gently pull out withup elevator but becar eful and don't
"jerk" it up or you may over stress the wing.

D 2. With the wing attached to the fuse, and al parts of the
model installed (ready tofly), lift themodel by pickingitupwith
afinger on each bottom inner spar. If thetail dropswhen youlift,
the model is"tail heavy" and you must add weight to the nose to
baance. If the nosedrops, it is "nose heavy" and you must add
weighttothetail tobalance. Themodel shouldhangwithaslight
nosedown altitude Add BB'sor lead totheweight compartment
between formers F1 and F2 to correct atail heavy model. In the
unusual circumstance you would have anose heavy model, you
can switch the receiver and battery or even move the receiver
behind the servos Getting the weight farther back helps correct
the "nose heaviness'. Make sure to glue any weight you add
securely in place.

FINAL HOOKUPS AND CHECKS

D31 Makesurethe control surfaces move in the proper direc-
tion as illustrated in the following sketch If you built the
ADVANCED wing, you will have to connect the servo exten-
sions each time you assemble the plane. To prevent apossible
switched connection and theresulting re-kitting of the plane that
usually follows, itisagreat ideato color code or otherwise mark
both plugs of each servo extension.

Transmitter Control Surface Control Surface
Stick Movements Movements Movements
(SPORT WING) (ADVANCED WING)

®

T

¢
(3=
|

Elevator moves UP Elevator moves UP

Q)

Rudder moves RIGHT Right aileron moves

UP and Left aileron
moves DOWN
@ Spoilers OPEN Flaps DOWN
or or
Spoilers CLOSED Flaps UP
(Your Choice) (Your Choice)

Not used Rudder moves LEFT

D 2 Attachthe6-32 Threaded Towhook (WBNT154) to the
bottom of the fuse by threading a6-32 Nut (NUTS010) and a#6
Washer (WSHR004) all theway onto the towhook and screwing
the towhook into the front hole for the first flights With the
towhook threaded almostal | thewayintotheblindnut, makesure
the towhook is facing straight back and lighten the 6-32 nut to
secureit After thefirst fightsthe towhook can be moved back
ahole or two for most flying conditions For contest flying you
may wanttotry therear holeasitcanhel p achieveahigher launch
but be car eful asthesailplanewill beless stable and more apt to
"Pop Off" the line. —

D 3 A piece of self adhesive foam rubber weather stripping
canbeappliedtothefrontof thefusebottomtohel pprotectitfrom
getting nicked up during landings.

D 4. Thecanopy is held in place with arubber band Loop a
mediumsizerubber band through thecut-outinthecockpit back.
Thread therubber band throughiitsel f and thenhook itonthelittle
extension on former F5. To remove the canopy, pick up on the
back until thefront isclear of thedowel. To put the canopy back
on, dojust the opposite.

PRE-FLIGHT

CHARGE THEBATTERIES

Follow the battery charging procedures in your radio instruc-
tion manual. You should always charge your transmitter and
receiver batteries the night before you go flying, and at other
times as recommended by the radio manufacturer

FIND A SAFE PLACE TO FLY

The best place to fly your R/C model isan AMA (Academy
of Model Aeronautics) charteredclubfield Askyourhobby shop
dedler if thereissuchaclubinyour areaandjoin Clubfieldsare
stup for R/C flying which makes your outing safer and more
enjoyable. The AMA can alsotell youthenameof aclubinyour
area. Werecommend youjoin AMA and alocal clubsoyoucan
have a safe place to fly and also have insurance to cover you in
case of aflyingaccident (The AMA addressislisted onthefront
cover of this instruction book).

If aclub and its flying site are not available, you need to find
alarge, grassy areaat least 6 milesaway fromany other R/Cradio
operation and away from houses, buildings and streets. A



schoolyardmay look i nvitingbutitisusually tooclosetopeople,
power lines and possible radio interference.

If you arc not thoroughly familiar with the operation of R/C
models, ask an experienced modeler to check to see you have the
radioinstalled correctly and all thecontrol surfacesdowhat they
are supposed to.

RANGE CHECK YOURRADIO

Wherever you do fly, you need to check the operation of the
radio before every timeyou fly. Thismeanswith thetransmitter
antennacollapsedandthereceiverandtransmitteron,youshould
beabletowalk at least 100 feet away from the model and still have
control. Have someone help you. Have them stand by your
model and, whileyouwork thecontrols, tell youwhat thevarious
control surfaces are doing.

AMA SAFETY CODE

Read and abide by the following Academy of Model Aero-
nautics Official Safety Code:

GENERAL

L.1will notfly my model aircraftincompetitionorinthepresence
of spectators until it has been proven to be airworthy by having
been previoudly successfully flight tested.

2. 1 will notfly my model aircraft higher than approximately 400
feet within 3 miles of an airport without notifying the airport
operator. | will giveright of way to, and avoid flying in the
proximity of full scale aircraft. Where necessary an observer
shall be utilized to supervise flying to avoid having modelsfly in
the proximity of full scale aircraft.

3. Whereestablished, | will abideby thesafety rulesfor theflying
stel use, and | will not willfully and deliberately fly my models
in a careless, reckless and/or dangerous manner.

RADIO CONTROL

1 1 will have completed a successful radio equipment ground
check before the first flight of anew or repaired model.

2. 1 will not fly my model aircraft in the presence of spectators
until I become aqualifiedflyer, unless assisted by an experienced
helper.

3. | will perform my initial turn after takeoff away from the pit,
spectator and parking areas, and | will not thereafter perform
maneuvers, flights of any sort or landing approaches over apit,
spectator or parking area.
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FLYING

First of al, ifyou are flying with other flyers check to make
aure they are not flying or testing on the same frequency as
your model.

Try tofind an experienced pilot to help you with your first
flights. Although the SPIRIT 100 isvery easy to fly, an experi-
enced pil ot can save you alot of timeand possibleaggravation by
helping you get your model in the air smoothly.

TRIM FLIGHTS

Itisagoodideatodoacoupleof trimflightsbeforeeachflying
session to make sure the plane is still in trim and the radio is
working properly. The model will survive ahard landing from 5
feet much better than it will one from several hundred feet. The
firstfew trimflightsshould bedoneover agrassfield. Thelonger
the grass the better (more cushion).



Turnonthetransmitter firstand then thereceiver and hold the
SPIRIT 100 under thewing with thenosepointed slightly down
and directly into the wind as shown in the photo. It is very
important you launch themode! with thewingslevel andthenose
pointingat aspot ontheground about 50feetinfrontof you. Have
afriend stand off to the side of you and tell you weather thenose
ispointingupor down. Show your friend thepictureabovesohe
will know what to look for. If the sailplaneislaunched with the
nose up or launched too hard it will climb af ew feet, stall and fall
nosefirststraightdown. Withthenosepointeddownslightly the
sailplane will accelerate down until it picks up enough flying
gpeed then level off and glide forward. The plane should be
launched with agood push forward. Withalittle practice you will
be abletolaunchit atjusttheright speed soit soarsstrai ght ahead
in along and impressive glide path. Adjust the trims on your
transmitter to get the plane tofly straight ahead inasmooth glide
path.

Onceyou get thehang of launching it you can try turning the
plane during the trim flights by gently applying a"touch" of right
or left rudder or aileron. You can aso try "flaring” the landings
by slowly applying atouch of up elevator (pull the stick back) as
theplanenearstheground. TheSPIRIT 100will continuetofly
just afew inches off the ground for asurprisingly long distance.
It is important you don't "over-control" the model. Make any
control inputs slowly and smoothly rather than moving the
transmitter sticksabruptly.

YOUR FIRST HI-START LAUNCH

A hi-gtart is the most popular way to launch your SPIRIT 100.
It consists of 25'- 100" of rubber tubing and 200" - 400’ of string
withaparachute or streamer at theend. Oneend of therubber is
staked downdirectly upwind of thelaunch point. Oneend of the
string is attached to the other end of the rubber and the end of the
siring with the parachute hasaloop or ring and is attached to the
towhook on the sailplane. Because of the SPIRIT 100's larger
sizeyou will need aheavy duty typehi-start. Donot attempt to
launch the SPIRIT 100 with a light-weight hi-start designed
for smaller sailplanes.

Follow thedirections that came with the hi-start and lay it out
directly into thewind. Placethe slake at the far upwind edge of
the flying field so the parachute will blow back onto the flying
field.

Turn on your transmitter and then your receiver and hook the
parachute up to your plane's towhook. Pull the plane back
approximately twice asfar astherubberislong(ie. 100 of rubber
= pull back 200" or whatever the hi-start instructions date. A
"fish scale" is handy for determining the correct amount of pull.
For your first flights pull the plane back until there is approxi-
mately 10-121bs. of tension. Moretension canbe used after you
get acquainted with the launching procedure.
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Rubber is relexing

TYPICAL HI-START LAUNCH

T Release
Parachute opens and
pulls Hi-Start back downwind

}\,
String /
b4

/Sanlpluni- climbs steeply

%
//
"

Rubber

_Stake

l.aunch

- 600' - (000 -

Large Open Field

Hold theplaneaboveyour head with thewingslevel and the
nose pointed slightly up and directly into the wind. Give the
plane a healthy push forward to get it flying and it will climb up
likeakite. You should not have to touch the elevator during the
launch but use the rudder stick to keep it going straight up. You
will find the ailerons arc not very responsive during the first part
of the launch. Asthe rubber relaxes the plane will fly off the hi-
start and the parachute will bring the end of the string back
towards you.

FIRST FLIGHTS

Find aBIG OPEN field for your first nights. The bigger the
better as you won't have to worry about where you need to land.
Ground based objects(trees, poles,buil dings, etc.) seemto attract
model airplaneslikeamagnet. Again,wewouldliketorecom-
mend you find an experienced pilot to help you with thesefirst
flights.

NOTE: You need to remember your radio control
respondsas if you weresitting in the cockpit. When
you push thetransmitter stick totheright, therudder
moves to the plan€e's right!. This means when the
plane is flying towards you it may seem like the
rudder controls are reversed (when you give "right"
rudder the plane turns to your left-which is the
plane's"right") I't issometimeseasier tolearntoflythe
plane if you always face your body in the direction the
planeisflyingand look over your shoulder towatch the
moded.

Don't worry about accomplishing very much on your first
flights. Usetheseflightsto get the"feel" of the controls and the
SPIRIT 100's flying characteristics. Try to keep the plane
upwind and just perform some gentle"S' turns (always turning
into thewind) until it is time to set up for landing. Have a helper



adjust the trims on your transmitter (a little at a time) until the
planewill fly straight and level with the transmitter sticksin their
neutral positions Itcanbevery hardfor abeginner tofly aplane
straight towards him as he would have to do if the plane were

down windand every mistaketakestheplanealittlefarther down-

wind Whenitistimetolandjustcontinueperformingthegentle
S-turns upwind and let the plane glide onto the ground Don't
worry about where the plane lands, just miss any trees, etc

Practice flying directly into the wind (upwind of yourself)
without letting the plane get off course and then turn and come
downwind until the planeiseven with you and try itagain When
you are comfortablewith flying directly intothewind, start |etting
the plane go behind you (downwind) alittle before you start back
upwind Continuethisuntil you canfly directly towardsyou from
downwind without getting disoriented At this point you can start
to establish a"landing pattern ' and bring the sailplane in for a
landing from downwind Thisenablestheplaneto beflownas
slowly (ground speed) as possible for accurate landings

FLAPSCAMBER
CHANGING AND CROW

If thisisyour first planewith flapsand ailerons you'rein for
atreat Evenif your radio doesn't have mixing capabilitiesyou
can still take advantage of these surfaces

The flaps and ailerons are extremely effective on the SPIRIT
100 and can be used in a variety of situations

LAUNCHING Theflaps should lower approximately three
timesas much astheailerons A good place to start is about
15 degrees of flap and 5 degrees of aileron drop This auto-
matically puts some washout in the wing which adds stability
for arrow straight launches If you don't have a switch for
launch camber, just use the flaps for launch Y ou will want to
experiment with the amounts and percentages until you get the
best launch Keepinmind severa factorsincluding towhook
position, CG, winch or hi-start strength and of course weather
conditions, will affect the launch

FLYING The camber is usually controlled by either a 3-
position switch or aside lever We prefer the 3-position switch
becauseit always moves the surfaces to the same position every
time eliminating possible trim problems and allowing you to
become familiar with those flying characteristics There are
several ways of setting up this switch and they are dependant on
the weather conditions and the type of flying being done that day
Below are the two ways we usually program the switch

The traditional way of setting this switch is to have the
middle position set to neutral camber, onedirectionfor reflex (the
entire TE raisesabout 1/16 ) and the other direction for positive
camber (theentire TE dropsabout 3/32 ) Thisway of program-
ming theswitchisgreat (or good thermal daysor dayswithalot
of wind where you might need thereflex capability for coming
up wind
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Theotherway we setthisswitchistohavethe"back"position
(iftheradioallows) for neutral camber, themiddlepositionfora
slight amount of positive camber (1/32"-1/16"), and the forward
position for more positive camber (3/32"- 1/8") The middle
position can be used once good air is located or when trying to
gain afew extraseconds of air time Normally the L/D will not
be as great as neutral camber but the sailplane will float belter
Theforward positionisthe"panic" position Whenthesailplane
is low and encounters lift, don't panic, just hit the switch The
SPIRIT 100 will really slow up and will thermal "onadime" This
iswherethepolyhedral really comesintoplay Nootheraileron
sailplane can thermal astight and efficiently, allowing youto take
advantage of the smal | thermal s most othersmiss Thisset-upis
great for duration type flying without alot of wind

CROW or full flapscan beused toloseal titudevery quickly
Inacontest, thisallowsyoutostay higher (and safer) longer, then
drop the flapsand point thenose at theground and comestrai ght
downifyoudesire Theplanewill losealtitudevery quickly but
will not build up excessive speed, but itsagood ideato pull the
nose up before you pull the flaps up or you could gain speed
quickly

LANDING: Landingsareapleasurewith flapsand ailerons If

your radio has CROW capabilities you will enjoy theultimatein

sailplane control  Be sure to use plenty of aileron differential in

the CROW mi xi ngbecausethe ail eronsbecomeless ef fectiveat
very high angles of deflection Also use plenty (maximum)

rudder coupling at full CROW If you dont have CROW
capabilitiesjust useyour flaps and make sureyou haveful | rudder

throw when the flaps start coming down It isagood ideato get
lined up on the spot bef oredropping thefl apsvery much because
therudder isslowinturning theplanewiththeflapsdownat slow
speeds

THERMAL FLYING

Thermal soaring isoneof themaost intriguing of all aspectsof
flying and the SPIRIT 100 was designed to excel at thermd
soaring even in the hands of anovice It can be hard for the
average person to understand how aplane can fly for hours and
gain atitude without a motor!

FACTSABOUT THERMALS

Thermals areanatural phenomenon that happen outside, by
themillions, every singleday of theyear Thermalsarerespon-
siblefor many thingsincludingformingseveral typesof clouds,
creating breezes, and distributing plant seeds and pollen If you
have ever seenadustdevil (which isnothing morethan athermal
that haspicked updust), youhave seenathermal inaction Their
swirling action isvery similar to that of atornado's but of course
muchgentler Most thermal shaveupdraftsrisinginthe 200-700
feel per minute range but they have been known to produce



updrafts of over 5,000 feel per minute (that's over 50 miles/hour
straight up') These strong thermals can rip aplane apart or carry
the plane out of sight before the pilot can get out of the updraft

TYPICAL THERMAL

Wind causes thermal
to drift downwind

WIND DIRECTION

Thermals are formed by the uneven heating of the earth and
buildings, etc by the sun The darker colored surfaces absorb
heat faster than thelighter colorswhichreflect agreat deal of the
sun'senergy back into space Thesedarker areas (plowed fields,
asphalt parking lots, tar roofs, etc) get warmer than the lighter
areas (lakes, grassy Fields forests etc) Thiscausestheair above
the darker areas to be warmer than the air over the lighter areas
and the more buoyant warm air rises as the cooler, denser air
forces its way underneath the warmer air  As this warm air is
forced upwardit contactsthecooler air of thehigher al titudesand
thislarger temperaturedifferencemakesthethermal rise quicker
Thethermal isgradually cooled by thesurrounding cooler air and
itsstrengthdiminishes Eventually thethermal stopsrising and
any moisture contained in theoncewarmair condenses and forms
apuffy cumulus cloud These clouds, which mark the tops of
thermals, are usually between 2000 and 5000 feet high

THERMAL SOARING

It takes a lot of concentration to therma soar effectively A
sailplane can fly along the edge of athermal and unless the pilot
iscarefully watching the model he may not realize the opportu-
nity to gain somealtitude Becausemost thermalsarerelatively
small (acouple hundred feet in diameter or lessat 400" altitude)
compared to the rest of the sky, the sailplanes will rarely fly
directly into thethermal and start rising Generally, the sailplane
will fly intotheedgeor near athermal and theeffectsthethermal
has on the plane may be almost unnoticeable As the sailplane
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approaches athermal, the wing tip that reaches therising air first
will belifted before the oppositewing lip Thiscausestheplane
to "bank" and turn away from where we would like the plane to

go.

When you arc thermal soaring try to fly as smoothly and
straight as possible Trim the planeto fly in astraight line and
only touch the controls when you have to Watch the sailplane
carefully and it will tell you what it is encountering

When the sailplane flysdirectly into athermal it will either
start rising or stop sinking Either case is reason enough to start
circling (especially inacontest whereevery second counts) Fly
straight ahead until you feel like you are in the strongest lift, fly
acoupleof secondsfarther (so yourcirclewill be centered in the
strongest lift) and then start circling in a fairly light but smooth
turn Whenthesailplaneislow theturnshavetobetighter to stay
in thestrongest lift Asthe plane gainsaltitude, the turns can be
largerandflatter Theflatter theturnthemoreefficient theplane
isflying, but dontbeafraidtoreally ‘crank" it intoasteep bank
when you are low If you see the plane falling of f on one side of
the turn, move your circle over into the stronger lift Thermals
moveaong with thewind soasyou circleyou will be swept along
with it Be careful when thcrmaling that you don't get so far
downwind you can't make it back to thefield to land

If the sailplane is flying along straight and al of a sudden
turns, let theplane continuetobank (you may havetogiveit some
rudder to keep it banking) until it has tuned 270 degrees 3/4 of
afull circle) Straighten out the bank and fly into whatever turned
the plane If you encounter lift, and you won't every time, start
circlingjust as you did when flying directly into athermal

Thermals are generated all day long, but the strongest ther-
mals are produced when the sun is directly overhead. 10:00 am
-2:00 pm seemsto bethebest timeto get those"killer" thermal s
Someof thesethermalscan bevery largeand you may findithard
to get out of them  If you find yoursdlf getting too high, don't dive
the plane to get out of the lift  Sailplanesare very efficient aircraft
and they will build up alot of speed and could "blow up" in the
rough air of athermal  The easiest way to losealtitudeisto apply
full rudder and full up elevator Thiswill put theplane into atight
spin that will not over stress the airframe but it will enable it to
lose alilude very quickly This is especially helpful if the
sail plane gets sucked into acloud or it getstoo high to see The
twirlmg action will give the sun abetter chance of flashing off of
thewing and catching our attention When y ou are high enough
and want to leave the thermal, add a little down trim to pick up
speed and fly 90 degrees to the direction of thewind If you are
not real high and want to find another thermal, you may want to
look upwind of thelast thermal The same source that generated
this thermal is probably producing another Just watch out for
"dnk" it is often found behind and between thermals

Asyou might expect, with all thisair rising, thereisalsoair
sinking Thisairisthesailplanepilot'snightmarethat canreally



make soaring challenging "Sink" is usually not as strong as the
thermalsin the samearea, but it can bevery strong Down drafts
of many hundreds of feet per minute are common on a good
soaring day These down drafts can make a sailplanelook likeit
isfallingout of theair Becauseof this, itisimportant youdonot
let the sailplane get too far downwind

When encountering sink, immediately turn and fly 90 de-
greestothedirection of thewind (towardsyouif possible) Apply
alittle "down elevator" and pick up speed to get out of the sink
asfast as possible Every second you stay in the sink is precious
altitudelost

POINTERS FOR CONTEST FLYING

Pay Attention! - Pay close attention to the sailplanes flying
before you, watch them and try to establish where and when the
thermals are being formed Thermals are often formed in cycles
and can befairly regular so if you keep track of thetimeintervals
youwill haveapretty good ideaof when and where athermal may
be generated

Watch the birds! - Thermals suck up small insects many birds
lovetoeat A bunch of swallowsflying aroundin oneareamay
indicate athermal  Soaring birds (hawks, vultures, eagles etc)
arethebest thermal indicators They not only show you wherethe
thermal is but they aso show you where the center is These
"Masters of the sky" will often fly right along with sailplanes

Practicethoselandings! - Most thermal contestsare won or lost
during thelanding Establishaparticular landing patternand try
tostick toitforall landings Learnto shift your pattern to account
for the wind and particular flying field characteristics Spoilers
can be very useful during contest landings They allow you to
bring the sailplanein for alanding higher or faster thannormal to
guard against any last minute sink or gusts and dump the extra
altitudeand speedat thelast second They canalsobeusedtohelp
control your skid Opening the spoilerswill stop the plane from
slidingalittlequicker Youcanalso"steer" theplanewhileitis
sliding along the ground Don't expect to be able to "horse it
around" but you can gain valuable inches by using the rudder to
guideittowardsthe spot asit slidestoastop Bevery careful not
to"groundloop" theplanesinceyouwill loseyour landing points
if the plane flips over

Concentrate  Keep your eye on your sailplane during your
contest flights Have a helper or your counter watch the other
sailplanes in the air  Sometimes your sailplane will wiggle so
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quickly or gently you may miss it if you are not paying close
attention If youfindaproductivethermal don'tleaveitbecause
your helper tellsyou someone else has found adifferent one

Know your sailplane! - Learnwhat your sailplanewill andwon't
do and fly within this envelope This will allow you to ride
thermalsdownwind whileknowing when you haveto head back
tomakeyour landing safely

Learn from the wind! - Keep track of which way the wind is
blowing. If thewind suddenly shifts, thereisthermal action fairly
closetoyou Theair isprobably being either sucked up into a
thermal orfallingout of sink Ineither caseitisoften agood idea
tofly inthe direction thewind isblowing if your sailplaneisin the
general area Thiswill lakeyou towardsathermal if thereisone
or away from the sink, both of which are desirable

SLOPE SOARING

FLYING

Slope soaring is atype of flying that is very popular in hilly
regions and along the coasts This type of soaring is possible
when the wind is blowing directly up ahill or cliff As the wind
hits the dope it is forced up producing lift which can be ulilized
by real sailplanes, hang gliders, birds and even model sailplanes

Tobe ableto slope soar, you need aslope with asmooth piece
of land (or water) out in front of it and a breeze blowing pretty
closeto straight up the slope The higher and steeper the hill or
cliff thebetter Alsothelarger and smoother theland out in front
thebetter Theair flowing along hitsthehill, isforced up and can
generate avery large areaof lift Behind the hill isalarge areaof
turbulent air that can be very dangerousto try tofly in  The faster
the wind is blowing the stronger the lift and turbulence will be

Tofly off aslope, stand near the edge and throw the sailplane
(nose down) into the wind As the sailplane flys out into the
"band" of liftit will begin to gain altitude Turnand fly parallel
to the slope and make all of your turnsinto thewind (especially
when you are close to the slope)  You will be surprised at the
altitude you can gain just from slope lift  Thermals will often be
"popped loose" by theseslopes Ifyou catch athermal andfol low
it downwind, be very careful to stay high enough to makeit back
to the slope without flying through the turbulent air behind the
slope If youdon't haveenough altitude you may want tolanda
good distance behind the slope if possible to avoid this turbulent
ar



SLOPE LANDINGS

Landings can be very tricky on some dopes. On
gentle slopesyou can often fly very closeto thetop of the
slope and "dlide" into the top of the slope without
encountering any turbulent air. On steeper slopes you
may have to be alittle more aggressive to get the plane
out of thelift. In any caseit isagood ideato plan your
landing before you launch your plane.

BALLASTING

In strong wind conditions, you may want to add
ballast (weight) to the sailplane to increase its wing
loading which increases its normal flying speed. In-
creasing the weight of your sailplane does not change its
"glideratio” but it doesmakeit fly faster which makesit
sink aproportional amount faster. Because of this faster
sink rate, you need to be very cautious when ballasting
for athermal contest. In duration type contests only use
ballast on very windy days that also have alot of thermal
activity.

The SPIRIT 100 has aneat feature not found in any
other sailplanekit - abuilt in ballast box. It isdesigned
to hold up to 30 ounces of the self adhesive lead strips
found at your local hobby shop. Itiscentereddirectly on
the center of gravity of the plane so you can add ballast
without having to re-balance the plane. When learning
to ballast your plane, start out small and work your way
up. 6-10 oz. will make a noticeable difference in the

sailplane's flying speed.

Havea ball! But alwaysstay in
control and fly in a safemanner,

GOOD LUCK AND GREAT FLYING!

BUILDING NOTES

Kit Purchase Date-

Where Purchased-

Price-

8-Digit #on End Flap of Box-
Date Construction Started-
Date Construction Finished-
Date of First Flight-

Finished Weight (ounces)-
Wing Loading (Weight - 657)-

Comments-
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SPIRIT 100 PARTS LIST

PART# QTY.  DESCRIPTION PART# QTY.  DESCRIPTION
PACKED LOOSE IN KIT SPT1A06 1 SUB-PACK. LONG STICKS
BAL141 3 14" x 24" Balsa Triangle SPT1S01 4 1/4" X 1/2" X 30" Balsa Tail Frame
CANPY043 L Clear Canopy _ SPT1S04 3 18" X 1/4" X 30" Balsa Tail Ribs
SPTLFOL 2 1/8" DC Balsa Front Fuse Side SPTIW12 4 18" X 3/8" X 30" Basswood Inner Spar
SPT1F04 1 1/8" DC Ply Front Fuse Bottom
SPTIF10 1 1.7/8" Balsa Nose Block SPTIW13 4 1/8" X 3/8" X 30" Basswood Outer Spar
SPT1F13 1 ABS Formed Cockpit SPT1W14 1 7/16" Balsa Shaped LE Set
SPT1P01 1 Full Size Plan
SPT1P02 1 Instruction Book SPT1A07 1 SUB-PACK. DIE-CUT PLYWOOD
SPT1W11 2 1/16" Ply DC Joiner Box Sides & SPT1F08 1 1/8" Ply DC Formers 1,3,4,5 & 6
Hatches o SPT1F17 1 1/8" Ply DC Formers & Cockpit Ends
SPTIW23 2 718" Balsa Wing Tip SPTLW09 1 116" Ply DC Wing Joiner Laminations
SPT1W24 2 1/16" Balsa Shear Web Pack (26) SPTIW10 5 1/32" Ply DC Polyhedral Braces
SPT1AOL 1 SUB-PACK. DC FUSE PARTS SPT1W22 1 1/8" Ply DC Clamps and Gauges
SPT1F02 2 1/8" DC Balsa Rear Fuse Side
SPT1F03 2 3/32" DC Balsa Frontr Doubler SPT1A08 1 SUB-PACK. MEDIUM STICKS
SPT1F05 1 3/32" Balsa DC Rear Fuse Top SPT1F11 4 1/8" Sq x 24" Balsa Stringer
SPT1F06 1 3/32" Balsa DC Rear Fuse Bottom SPT1F14 1 3/16" X 3/8" X 25" Basswood Servo Rail
SPT1FO07 2 3/32" Balsa DC Rear Doubler & Tripler Strip
SPTIW21 1 V16" Balsa DC Wing Root Caps SPT1S02 1 14" X 3/4" X 24" Balsa Tail Tips
SPT1AGD L SUB-PACK. SMALL WOOD PARTS SPT1S03 1 1/4""x 1"x"15" Ba‘lllsaStab Center Piece
DOWEL030 2 1/4" X 3-1/2" Hardwood Wing Dowel SPT1W26 1 /16" X 1/4" X 24" Balsa Spoiler Bay
DOWEL033 1 1/8" X 1-1/4" Hardwood Canopy Dowel Frame
SPT1F09 2 14" X 1-1/4" X 1-15/16" Ply Wing Bolt
Block SPT1A09 1 SUB-PACK. ELEVATORS TE'S
SPT1F15 1 18" X 2-1/8" X 3-7/32" Ply Towhook SPT1S05 1 1/4" Balsa Tapered Elevator
Plate SPT1W15 2 11/32" Balsa Notched Inner TE/Flap
SPT1F16 1 g:n ;fellz" X 1" Basswood BallastBox  gpry\y16 2 11/32" Balsa Notched Outer TE/Aileron
SPTIW27 2 VA" x 118" x 2-7I8" Ply Front Bolt Plate |- VAT 4 358" Balsa Tapered Alleron/Flap LE
SPT1W18 2 3/8" Balsa Notched Inner Sub TE
SPT1A03 1 SUB-PACK. LONG SHEETS SPT1W19 2 3/8" Balsa Notched Outer Sub TE
SPT1W20 3 1/16" x 3" x 30" Balsa Wing Bottom
Sheet SPTIMO1 1 SUB-PACK. HARDWARE
SPT1W25 2 1/16" X 3-1/2" X 30" Balsa Wing Top ALUMO08 1 Aluminum Wing Blade
Sheet BRST019 2 1/8" ODX 1-1/8" Brass Tube
S eneomene owsm o exa
alsa In DS - ,
SPTIW02 2 18" Balsa DC Wingg Ribs - W1S, W3S NUTS010 L 6-32 Hex Nut
SPTIW03 2 1/16" Balsa DC Wing Ribs - W4s, wes, ~ YLONO3 4 Nylon Control Hom
WS, W9S NYLON13 4 1/4-20x2" Nylon Bolt
SPT1W04 2 1/16" Balsa DC Wing Ribs W2SA&B, NYLON17 2 Nylon Clevis
W5S, W8S, W10S NYLON20 2 Nylon Swivel
NYLON21 2 Nylon Swivel Clevis
SPT1A05 1 SUB-PACK. ADVANCED WING RIBS SCRW002 8 256 X 5/8" Machine Screw
ggﬁmg ‘2‘ igf‘"BB?'saD%C Wi”QR 'Ff)ib?/\-l\iVZWS SCRW024 V) #2 X 3/8" Sheet Metal Screw
" Balsa DC wing Ribs-W1, .
SPTIW07 2 1/16" Balsa DC Wi?]g Ribs-W5,W6, WBNTL53 L Torque Rod Set (Left and Right)
W7,W8 WBNT154 1 6-32 Threaded Towhook
SPTLW08 2 116" Balsa DC Wing Ribs - W2A&B, WIRES16 4 074" x 12" Threaded Wire Rod
WSHR004 1 #6 Flat Washer

W4, W9, W10
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TWO-VIEW DRAWING

Use this to design your trim scheme






