INSTRUCTION BOOK

PLEASEREAD THROUGH THISINSTRUCTION BOOKLET IN ITSENTIRETY BEFOREBEGINNING
ASSEMBLY. IT CONTAINS IMPORTANT INSTRUCTIONS AND WARNINGS CONCERNING THE ASSEMBLY
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|WARNING! THIS IS NOT A TOY! I
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YOUR AREA. pren _ .
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INTRODUCTION

Congratulations! 'Y ou are about to enter the exciting
world of silent flight. Soaring offersafreedom that no other
type of flying can offer! It is your knowledge and your
SPIRIT'S flying abilities in afight against gravity. With a
little practice and some help from mother nature you will be
ableto defeat gravity and enjoy flightsthat can last for hours
and cover many miles at incredible dtitudes.

Thank you for purchasing the Great Planes SPIRIT
sailplane. It has been designed to give you many hours of
relaxing flying, and has aso been engineered to provide a
truly enjoyable building experience.

PRECAUTIONS

1 You must build the plane according to the plans
and instructions. Do not ater or modify the model as doing
somay resultinan unsafeor un-flyablemodel. Inafew cases
theplansandinstructionsmay differ slightly from thephotos.
In those instances you should assume the plans and written
instructions are correct.

2. Youmusttaketimetobuild straight, trueand strong.

3. Youmustuseaproper RICradiothatisin first class
condition.

4. Youmustproperly install all R/C and other compo-
nents so that the model operates properly on the ground and
in the air.

5. Y oumust test the operation of themodel beforethefirst
and each successive flight to insure that all equipment is
operating, and you must make certain that the model has
remained 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 awell experienced R/C pilot if you are not already an
experienced and knowledgeable R/C pilot at this time.

Note: We, asthekit manufacturer, can provideyou
with a top quality kit and great instructions, but
ultimately the quality and "fly-ability" of your
finished model depends on how you build it; there-
fore, we cannot in any way guarantee the perform-
ance of your completed model, and no representa-
tions are expressed or implied as to the performance
or safety of your completed modd.

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

OTHER ITEMS REQUIRED

Radio having at least 2 channels (athird channel is
required for optional spoilers)

Iron-on Covering Materid (2 rolls)

Latex Foam Rubber Padding (1/4" thick)

#64 Rubber Bands

Hi-start or other Launching Device

BB'sor Lead Shot for Balancing

The Optional Spoilers Also Require:
1 - 3/16" x 14" x 36" Basa Stick
2 - 30" Lengths of Braided Fishing Line

2 - 30" Lengths of 1/8" Plastic Tubing
The Optiona Bolt-On Wing Also Requires:

1 - Small Sheet of /4" Birch Plywood

1 - Small Piece of /16" Birch Plywood

SUPPLIES AND TOOLS NEEDED

2 0z. Thin CA Adhesive

2 0z. Medium or Thick CA Adhesive

2.5 0z. 5-Minute Epoxy

Hand or Electric Drill

Drill Bits: 1/16", 5/64", 1/8', 9/64" (13/64" and 17/64"
for Wing Bolt Option)

Sedling Iron

Heat Gun

Razor Saw

Hobby Knife, #11 Blades

Pliers

Screw Drivers

T-Pins

Assorted Rubber Bands

Straightedge

Masking Tape

Cellophane Tape

Vinyl Tape

Sandpaper (coarse, medium, fine grit)*

T-Bar Sanding Block (or similar)

Waxed Paper

Lightweight BalsaFiller

1/4-20 Tap, Tap Wrench (for bolt on wing option)

Dremel Moto Toal or Similar (optional)

*NOTE: On our workbench, we have four 11" T-
Bar sanders, equipped with #50, #80, #100 and
#150-grit sandpaper. This setup is al that is re-
quired for amost any sanding task. We also keep
some #320-grit wet-or-dry sandpaper handy for
finish sanding before covering.
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COMMONABBREVIATIONSUSEDIN
THIS BOOK AND ON THE PLANS:

Elev = Elevator

Fue = Fuselage

LE = Leading Edge (front)

Lt Left

Ply = Plywood

Rt = Right

Stab = Stabilizer

TE = Trailing Edge (rear)
" = Inches

DECISIONS YOU MUST
MAKE NOW

WING CONFIGURATION

The SPIRIT kit hasthree different wing options: a
two-piece rubber band on wing, aone-piecebolt onwing
or aone-piecerubber band on wing. Thetwo-piecewing
is the easiest version to build and is recommended for
beginners. Someexperienced sailplanepilots may prefer
theone-piecebolt onwing, but thelargewing can present
transportion problems in todays small cars. The one-
piece rubber band wing would be the next best choice for
beginners.

SPOILERS

The SPIRIT can be built either with or without
spoilers. Spoilers act as airbrakes and make it easier for
experienced pilots to precisely land on target during
contests. They can also be helpful in losing altitude
quickly. Dueto the added complexity encountered when
installing spoilers, they are NOT recommended for first
time builders. If you are abeginner and may eventually
want spoilers, install just the spoiler tubing now and the
rest of the spoiler pans can be installed when you are
ready.

TYPES OF WOOD

OB 4 ' J

BALSA BASSWOOD PLYWOOD

GET READY TO BUILD

NOTE: It will be helpful to build on a piece of
"Celotex", or other semi-soft (and flat) surface,
into which you may easily stick pinsto firmly hold
down the parts while building and to avoid warps.

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 get you acquainted with the
building process. NOTE: Because there are several op-
tions to consider when building the SPIRIT, you should
read the instruction book through before building and
then go back and cross off the gepsyou won't use to build
your model.

2. Removeal partsfrom thebox. Asyoudo, figureout the
name of each part by comparing it with the plansand the parts
list at the back of this book. Write the part name or size on
each piece to avoid confusion later. Use the die-cut patterns
shown on page4 to identify the die-cut parts and mark them.
If any of the die-cut parts are difficult to punch out during
construction, do not force them! Instead, first cut around the
partswith ahobby knife. After punching out thedie-cut parts,
use your T-Bar or sanding block to lightly sand the edges to
remove any die-cutting irregularities.

INSTRUCTIONS IN BOXES LIKE THIS :-;-
ARE VERY IMPORTANT AND SHOULD §

BE FOLLOWED CAREFULLY




"TAIL FEATHERS'

BUILD THE FIN AND RUDDER

You'll need the following parts

SPRTS02 3/16" x 3/8" x 30" Balsa Stick
SPRTS03 18" x 3/16" x 30" Balsa Stick
SPRTS01 3/16" Die-Cut Tail Parts
SPRTF08 3/16" BalsaTriangle

D 1 Tapeorpintheplan down toyour 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 piecesof 3/16" x 3/8"
balsa (from the 30" sticks, SPRTS02) to make the Rudder
and Fin Framework. NOTE: Cut the Fin L.E., the Rudder
L.E. and the Rudder T.E. from asingle SPRTS02 (This will
leave enough long pieces for the stab). Punch out thedie-cut
Fin Tip, Rudder Tip, Fin Base and Rudder Base from
SPRTS01. Sand the edgesif necessary and pinthem in place
on the plan and glue the parts together using thin CA glue.
NOTE: Do not glue the fin to the rudder!

D 3. Fromthe 1/8" x 3/16" x 30" sticks (SPRTS03), cut
thediagonal "ribs' to fit between the rudder and fin frame-
work, and gluethem in place. NOTE: Itisnot necessary to
get these ribs in the exact position shown on the plan.

N

D 4. Removethefinand rudder assembliesfromtheplan
and examine them for any open or badjoints. Fill any gaps
with thick CA, then use your sanding block with medium grit
sandpaper to sand both sides of the framework smooth.

D 5 Cut two 4-1/8" lengths of 3/16" Balsa Triangle
from SPRTFO08 and glue them along the bottom of the fin.
The bottom edges of the triangle should be flush with the
bottom of the fin.

D 6. Carefully draw acenterlineall around the edges of
the rudder and fin (thiswill help to maintain symmetry when
sanding).

D 7. Using a sanding block and coarse (50 or 80-grit)
sandpaper, sand the leading edge of the rudder to the V-shape
as shown on the plans (a small razor plane works great for
initial shaping). Sand thethreeremaining edgesto asmooth
rounded shape. Sand the top and the |eading edge of thefin
to anicerounded shape*. NOTE: Thetrailing edge of the



FIN must remain square, do not sand it! Sand thetriangle
stock to blend with the leading and trailing edges of the fin.
Also, cut or sand the bottom of the triangle stock to match the
contour of the 3/16" die-cut fin bottom.

*MAXIMUM PERFORMANCE TIP - Sand both sides of
the rudder to a taper as shown on the plans. Thisrequires a
littlemorework butwill helptoreducedragand thusincrease
performance of the sailplane.

BUILD THE STABILIZER AND ELEVATOR

You'll need the following parts:

SPRTS02 3/16" x 38" x 30" Balsa Sticks
SPRTS03 18" x 3/16" x 30" Balsa Sticks
SPRTS01 3/16" Die-Cut Tail Parts
SPRTSH4 Tapered Elevator

D 1 Tape waxed paper over the stabilizer drawing on the
plan. In the same manner as the rudder, cut the 3/16" x 3/8"
balsa pieces and using the die-cut Stab Tips, Stab Center
and Stab Brace from SPRTS01, assemble the stab frame-
work using thin CA glue.

< SB=

D 2. Cutthe 1/8' x 316" "ribs" to length and glue them
inplace.

D 3. Pinortapethe elevator (SPRTS04) in place behind
the stab and use your razor saw to cut the ends off to match the
stab.

D 4. Remove the stab from the plan and examine it for
any openor badjoints. Fill any gapswiththick CA, then use
your sanding block with medium grit sandpaper to sand both
sides smooth. Draw a centerline around the stab edges.

D 5  Tapetheelevator to the stab using masking tape and
sand the leading edge of the stab, the stab tips and the elevator
tips to a smooth rounded shape. The tips of the elevator
should blend in nicely with the stab lips.



D 6. Removetheelevator and draw acenter linedown its
leading edge. Use your sanding block to sand the same V-
shape as you did on the rudder. The trailing edge should dso
be sanded to a smooth rounded shape.

CUT THE HINGE SLOTS (Do not glue)

NOTE: One-piece molded polypropylene hinges
are supplied in this kit. If you choose to use these
hinges or the "pinned"-type hinges, you may cut
the hinge dlots at thistime. However, if you choose
to use the one-piece hinges that are paper covered
for CA glue installation, you may wait until after
covering before cutting the hinge dots.

D 1 Lay therudder and elevators on the plan and mark
the hinge locations. Place the rudder against the fin TE and
transfer the marks over to the fin. Place the elevator against
the stab TE and transfer the marks over to the stab.

CAUTION!!!: You must useextremecarewhen
cutting hinge dots with a hobby knife, to avoid
cutting yoursdlf! If the balsa part breakswhile you
are pushing on the knife, the blade could go into

towear leather gloveswhile performing thefollow-
ing steps.

your hand beforeyou know it! A good precautionis .

D 2. Draw accurate centerlines down the trailing edge of
the stab and the fin. Cut the hinge slots on these lines using
a hobby knife or a dlotting fork and dotting hook. (The
recommended hinge slotting technique is listed below).

A. Beginby carefully cuttingavery shallow slit at
the hingelocation. Thisfirst cutisto establish your cut
in the right place, s concentrate on staying on the
centerline and don't cut too deep!

B. Makethreeor four more cutsin the same line,
going slightly deeper each time. As you make these
additional cuts, work on going straight into the wood.
Continue this process while "wiggling" the knife
handleforward and backward until the blade hasreached
the proper depth for the hinge.

C. Trid fitthe hinge into the dlot. If the hingeis
difficultto pushin, re-insert theknife and moveit back
and forth in the slot afew times to enlarge the slot.

D 3. IMPORTANT! Condition or "bregk-in" the
hinges by folding them back and forth several times.

D 4 Insertthehingesintotheslotsandiria] fittherudder
and elevator in place on the fin and stab. Do not glue the
hinges until after you have covered the model.



WING ASSEMBLY

BUILD THE INNER WING PANELS

You'll need the following parts:

SPRTWO01 1/8' Die-Cut BalsaWing Ribs

SPRTWO02 1/16" Die-Cut BalsaWing Ribs, W2, W2S
SPRTWO03 1/16" Die-Cut BalsaWing Ribs, W2, W4-W10
SPRTWO04 1/8" Die-Cut Plywood Dihedral Braces
SPRTWO7 1/16" Die-Cut Balsa Shear Webs

SPRTWO08 1/8" Die-Cut Plywood Clamps and Gauges
SPRTW10 Shaped Balsal eading Edge

SPRTW11 Shaped, Notched Balsalnner Trailing Edge
SPRTW13 1/8' x 5/16" x 23-1/2" Basswood Spars
SPRTW17 1/16" x 3" x 24" BalsaWing Sheeting

NOTE: The wing is designed to be built as a two-
piece wing; however, we al so describe how to build
aone-piece wing which can be either held on with
rubber bands or /4 - 20 nylon wing bolts (not
included).

D 1 Tapethe plan to your flat work surface, and cover
the wing drawing with waxed paper. NOTE: If your work
gpace is limited, you may cut the wing drawings apart from
the rest of the plans.

D 2. The Shaped Wing Leading Edges (SPRTW10) are
fastened together by thin strips of balsa. Separate them by
carefully cutting between the LE'S. Sand away the excess
balsa that remains along the edges after cutting them apart,
using a sanding block with 100-grit sandpaper.

D 3 Beforeusingthe 1/8' x 5/16" x 23-1/2" Basswood
Spars (SPRTW13), examine them carefully for possible
imperfections. Look for knots, soft spots, diagonal grain and
any other imperfections. If possible, position each spar so the
imperfections are on the outer half of the wing panel (toward
thetip), where they will beleast affected by high stress. Ifthe
spars are warped slightly, "balance them out” by installing
the warped spars in opposite directions (see sketch).

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

D 4. Carefully punch out al the die-cut 1/16" Balsa W2
and W2SWing Ribs. Sandtheedgesslightly toremoveany
die-cutting irregularities.

NOTE: Follow step 5 below through step 7 on page
15 to build the LEFT wing panel, then repeat these
steps to build the RIGHT wing panel.

DD 5  Pin one of the notched basa Inner Trailing
Edges (SPRTW 11) to the plan lining up the notchesin the TE
with the notches on the the plan.

DD 6. Paceoneofthe 1/8' x 516" x 23-1/2" Basswood
Inner Spars (SPRTW13) on the wing plan and pin the spar
down with crossed T-pins as shown in the following sketch.
NOTE: The spars may be cut slightly oversize, the excess
will be cut off later.

Work Surface
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DD 7. Pace the seven W-2 ribs (from SPRTWO02 and
SPRTWO03) and the two W-2S ribs (from SPRTW02) on the
spar in their approximate positions, work the ribs into the
notches on the trailing edge but do not glue anything yet.

DD 8  Punch out the two Rib Gauge Pieces from the
1/8" die-cut plywood sheet (SPRTWO08) and assemble them
using CA. Notice that one end of the gauge is danted at a5
degree anglefor positioning theendribs. Theother 3 endsare
perpendicular and can be used to keep parts 90 degrees to the
work surface.



DD 9. Makesuretheribsareproperly positioned accord-
ing to the plans and glue them in place using thick CA at the
sparjointand adrop of thin CA at thetrailing edgejoint. Use
the square end of the rib gauge to keep theribs perpendicular
to the work surface. NOTE: if you areinstalling spoilers,
cut out the embossed area on the two W2Sribs and make
sureyou install theseribsin the proper locations.

DD 10. Trial fitthetop 1/8" x 516" x 23-1/2" Basswood
Inner Spar (SPRTW13) into the notches in the ribs by
carefully pushing the spar completely down into the notches.
Make surethelop spar islined up lengthwisewith the bottom
spar. Remove the spar and glueit in place by applying thick
CA to the notches before the spar is put back in place.

DD 11. Position
(SPRTW10) in place over theplans. NOTE: These leading

a Pre-shaped Leading Edge

10

edges are 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 W-2ribsand notethat it iswider than thefront of therib.
Thisisbecausethe 1/16" bal sal eading edge top sheeting will
be added later. Align the lower surface of the leading edge
with the bottom of therib and glueit in place with adrop of
thinCA. Liftuptheother end of thel eading edge, alignitwith
the bottom of the opposite end W-2 and glue it with adrop of
thin CA. Godownthelineand gluetheremainingribstothe
leading edge one at a time 0 you can make sure they are
aligned.

- 116" sheeting will
(" be added later

\’..\__-_:;._-'—- T

[__-—-Bottom of rib should
be flush with bottom
of leading edge.

DD 12 Locate the 1/16" Balsa Die-Cut Shear Web
Sheet (SPRTWOQ7) and notice that all of the shear webs are
not the same. The webs between the number 2's are for use
on theinner panel. The websbetween the2 and the 10 arefor
theouter panel and each oneof theseisadifferent sizesokeep
them in the sheet until they are ready to be used. Punch out
al of the "2 shear webs.

DD 13 Trid fitoneof the webs in place between the first
twoW-2ribs. Youmay haveto sandit slightly togetittofit.
Glue the shear web in place on the back of the spars using
thick CA. The webs should be centered (up and down)
between the spars. Itisimportant to do agoodjob of gluing
these in place as they are responsible for most of thewing's
strength. C-2 Clamps from the 1/8" Die-Cut Plywood Sheet
SPRTWO8 can be used to help hold the webs in place while
the glue cures.

DD 14. |Instal the remaining balsa shear webs. Note that
the webs are only installed between the ribs already glued in
place. Three webs are also installed on the front of the spars



in the first three rib "bays'. NOTE: if you are installing
spoilersin thewing or may add them in thefuture, install
the web between the two W2S ribs on the FRONT of the
sparsto make room for the spoiler horn.

IF YOU ARE BUILDING A ONE-PIECE
WING, SKIP AHEAD TO "BUILD THE
OUTER WING PANEL" ON PAGE 12. STEPS

15THROUGH 2 ARE FOR A 2-PIECE WING
ONLY.

DD 15. Locate the 1/8" die-cut sheet (SPRTWO04) that
contains the Dihedral Braces, the L eading Edge Brace and
the Wing Joiner Lamination. Linearuler up with the two
embossed cut marks and draw a line across both of the
dihedral braces.

F S |
DD 16. Punch out the two dihedral braces and cut them in
half with arazor saw along the lines you just drew. Note:
these braces are supplied in one piece for the bolt on wing
option. Also punch out the wingjoiner lamination from that
sheet and set it aside for the next step. The leading edge brace
isnot used in atwo-piece wing.

DD 17. Punch out thethree C1 clamps from the 1/8' die-
cut plywood sheet (SPRTW08). Test fit two of the dihedral
brace "halves' to the "root" (inner) end of the inner panel
spars. One brace should beinstalled on the front of the spars
andtheother on theback. Theedgethat you cutwith therazor
saw should be near the end of the sparsand it should be placed
0 thatit dantsin at the top (towardsthe middl e of the wing).
Usethe C1 clamps to hold the bracesin place and test fit the
wingjoiner lamination into the box formed. This"box" will
be referred to as the "joiner box". The wing joiner lamina
tion is used to make sure the spars remain the correct distance
apart. (See photo at the top of the next column.)
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DD 18 Remove the clamps and apply a bead of epoxy
along the spar edges (thick CA will aso work but be very
careful to get things aligned properly before the glue cures).
Install the braces and hold in place with the C1 clamps. A
good gluejointisimportant here but be careful not to get any
excessglueinsidethebox formed by these braces or thewing
joiner will not fit inside. Also test the size of thejoiner box
with thejoiner lamination whiletheglueiscuring.

DD 19. Tightly wrap the joiner box with a strong thin
thread and then soak it with thin C/A. Thiswill add alot of
strength to thejoiner box. Do not overlap thethread or allow
it to build up too thick.

iy “\

DD 20. Locateoneof the /16" x 3" x 30" Balsa Sheets
(SPRTW 17) and cutitinto 6 pieces2-3/8" long. Slideoneof
thesheetsinplaceinfrontofthejoinerbox andtrimtofit. Use
another sheetto shim upthefrontedge (Seesketch nextpage).
Glue it in place with thick CA.
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DD 20. Glueanother pieceto therear of thejoiner box d
then cut a third piece to fit behind the second and glue it in
place.

DD 21.Punch out three W1A ribs and three W1B ribs from
the 1/8"die-cut balsarib sheet(SPRTWO01). Tes fit these ribs
intoposition. A littlesanding may be necessary to makethem
fit properly. Gluetheseribsinto place using thick CA. The
end rib should be tilted in at the top using the slanted end of
the rib gauge to give it the correct angle.

DD 22.Cut and sand the leading edges, trailing edges and
spars to their correct length. Lay the panel over the plans to
determine the correct lengths.

BUILD THE OUTER WING PANEL

Y ou'll need the following parts:

SPRTW03  1/16" Die-Cut BasaWing RibsW4 - W10
SPRTW07  1/16" Die-Cut Balsa Shear Webs

SPRTW10  ShapedBasal eadingEdge

SPRTW12  Shaped, Notched BalsaOuter Trailing Edge
SPRTW14  1/8'x5/16" x 15-1/8" Basswood Outer Spars
SPRTW15  7/8" Shaped BalsaWing Tip Block

DD 1. Lay one of the Outer Trailing Edges
(SPRTW 12) in placeover theplanand cutit tolengthjust past
thelast notch. Align thenotchesinthetrailing edgewiththe
notches on the plansand pinitin position. NOTE: The un-
notched end of thistrailing edgewill be used later if you
areinstalling spoilers.

DD 2. "Cross pin" one of the 1/8' x 516" x 15-1/8"

Basswood Outer Spars (SPRTW 14) in place.

™~

DD 3 Punch out the 1/16" (W4-W10) Tip Ribs out of
one of the SPRTWO03 die-cut sheets. Glue theribsin place
with athick CA at the sparjoint and adrop of thin CA at the
trailing edge joint. Use the rib gauge to keep the ribs
perpendicular.

DD 4. Trid fitthetop 1/8' x 516" x 15-1/8' Basswood
Outer Spar in place by carefully pressing the spar into the
notches until it is flush with the top of theribs. Remove the
spar and apply thick CA to the notches. Replace the spar and
alow the glue to cure.

DD 5  Lay one of the remaining Pre-Shaped Leading
Edges over the LEADING EDGE TEMPLATE at the top
right comer of the plans. Use this drawing as a reference to
cut theleading edge to length and to cut therelief notches. It
isa good idea to cut the leading edge approximately 1/4"
longer on both endsto be on the safe side. It can be cut to
the correct length after it isinstalled. The relief notches do
not need togo al theway through theleading edge but should
go within 1/8" of doing so. NOTE: You must make a
"Right" and a" Left" L.E.



DD 6. Carefully bend the leading edge to the angle
shown on the plans and position it against theribs. Thebends
should beatribs W6 and W9. Align theleading edgewith the
top and bottom edges of the ribs and glue it in place starting
at ribs W6 and WO.

DD 7. Locatetheremaining 1/16" Die-Cut Shear Webs
from sheet (SPRTWQ7). NOTE: These remaining shear
webs ar e actually tapered to match the taper of thewing.

DD 8  Punch out the remaining 6 shear webs and lay
them end to end so that the end of one web isthe same size as
theend of theonenext toitas shown inthe sketchbelow. This
is the order and direction they will be installed in the wing.
The thinnest web goes between ribs W9 & W10 and the
thickest web goes between ribs W4 & W5.

NOTE TAPER OF WEBS
s iy aon (WU

W9-WIO W8-W9 W7-W8 W6-W7 W5-W6 W4-W5

DD 9.  Glue the webs into their respective places using
thick CA. The thinnest end of each web goes towards thetip
of the panel. The C-2 clamps can be used to help hold the
webs in place while the glue cures.

———

DD 10. Cut and sand the trailing edge, spars and leading
edgeflushwithrib W 10. Also cut theseto the correct length
at the other end using the plans as a guide.

DD 11. Gluethe7/8" x 1-1/4" x 6-1/4" Tapered Wing
Tip Blocks (SPRTW15) to W10 with thick CA. The sketch
below and the cross sections on the plan shows how the block
should be attached to get the correct tip shape.

Tip Rib W10

DD 12. Carve and sand the wing tip to blend in with rib
W10. Be careful not to change the shape of W10 while
sanding thetip. Therearethree section viewson theleftwing
plan to show you the desired shape.



DD 13. Apply severa drops of thin CA to therear portion
of thebalsawingtip. Allowthegluetosoakintothewoodand
cure. Thegluewill help harden thewood and protect it from
damage.

JOIN THE INNER AND OUTER WING
PANELS

DD 1 Prop up the outer panel 2-5/8" (from the work
surface to the bottom of W10) using the lower notch of the
Dihedral Gauge (from SPRTWO8) next to rib W9. Usea
sanding block to carefully sand the leading edge, spars and
trailingedgetoachievevertical surfacesoneach. 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.

DD 2

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

NOTE: The SPIRIT'S wing is designed to be
just under the legal maximum projected wing
span for 2-meter sailplanes (approximately
78-3/4"). Be very careful whenjoining these
panels to get the right amount of dihedral and
to keep the panels the correct length or you
could very easily build awing that is too long
for competition in the 2-meter class.

DD 3.

Test fit the inner and outer panels together over
the plan to make sure the leading edges, spars, and trailing
edgesall meet up nicely when thetip panel isblocked up the
required 2-5/8" at thebottom of rib W 10 (Usethelower notch
of the dihedral guage at W9 as shown on the plans to obtain
the correct angle). Sand any ends if needed to make every-
thing fit well.

DD 4. Withthedihedral gaugeinplace. Apply thick CA
or epoxy to the leading edge, trailing edge and spar jointsto
"tack glue" the two panels together. Hold everything in
place until theglue has cured.

DD 5  Punch out two of the /32" Plywood Polyhedral
Braces from the die-cut sheet (SPRTWO06) and test fit them
in place against the front and back of the spars. Sand them if
needed to achieve agood fit.

DD 6. When satisfied with the fit apply a generous bead
of epoxy or thick CA to thesparsandinstall thebraceson both
sides of the spars. Use the die-cut C2 clamps (from
SPRTWO08) to hold everythingin place. Thephoto at thetop
of the next page shows this procedure.



DD 7. Glue the /32" Plywood Polyhedral LE Brace
(from SPRTWO06) in place against the leading edges. Install
ribs W3A and W 3B between the inner and outer panels using
thick CA asshownin thephoto. A little sanding may be nec-
essary to achieve a good fit. Usetherib gauge to tilt theribs
to the proper angle.

D 8 Now go back to step 5 on page 9 and assemble the
other half of the wing.

FINAL WING ASSEMBLY

IF YOU ARE BUILDING A ONE-PIECE
WING SKIP AHEAD TO STEP 4

D 1 Punchoutthreeof the /16" andoneofthel/8" Ply-
wood Wing Joiner Laminations (SPRTWO05 / SPRTW04)
andfindtheal uminumjoiner. Lightly sandtheedgesof each
to remove any high spots.

D 2 Useeither epoxy or thick CA to glue one of the 1/16"

laminationstothe 1/8" laminations. Apply asmuch pressure
(clamps, clothespins, weights, etc.) aspossiblewhiletheglue
is curing and be sure to accurately line up the two pieces.
Next, glue thislamination assemby and the other 1/16" lami-
nation, one on each side, to theal uminumjoiner using epoxy
(Thealumiumjoinerandthe 1/8" Laminationshouldbeinthe
middle). Clamp together until the glue cures.

D 3 Sand the edges of the finished "wing joiner" to
remove any glue globs and test fit it in the wing joiner box.
Some sanding may be required to get a nice smooth but not
loosefit.

IF YOU ARE BUILDING THE TWO.
PIECE WING SKIPAHEAD TO STEP 15

D 4. Propuponewinghalf2" (asmeasured from thework
surface to the bottom of rib W3) and sand theroot (Inner) end
of the trailing edge, spars and leading edges to achieve
vertical surfacesasyou did earlier for theouter panels. Dothe
same for the other wing panel.

D 5  Testfit the two inner panels together by laying one
panel flat on the work surface and propping up the other
panel 4" (at the bottom of rib W3). Use the dihedral gauge
nexttothelastW2ribtoachievethecorrectangle. Makesure
that each spar, etc. just touches the opposite spar, etc. of the
other panel. Carefully sandthelongest endsuntil agoodjoint
is achieved between each member.



D 6. Punchoutall fouroftheWingJoiner Laminations,
the Dihedral Braces and the L eading Edge Brace from the
die-cut sheets SPRTWO04 and SPRTWO5. Test fit al of the
pieces in place and sand them if necessary to make them fit
nicely. Thewingjoiner laminationsareinstalled betweenthe
sparsandarc sandwichedinplaceby thedihedral braces. The
C1 clamps can be used to hold everything in place.

D 7.

When satisfied with thefit, mix up abatch of epoxy
(30 minute curetimeisideal, 5-minuteistoo fast), coat the
joiner laminationswith alayer of epoxy andinstall thejoiner
|aminationshbetween thespars. Quickly apply someepoxy to
the dihedral braces and hold them in place using the C1
clamps. Also apply some glue to the leading and trailing
edges and pin them together to keep them aligned with one
another. Wipe off any excess epoxy that may have sgueezed
out before it cures. After the glue cures sand off any glue
globs that may have formed.

D 8 Glue the 1/8' Plywood Leading Edge Brace in
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place using thick CA. 1t should becentered (up and down) on
the leading edge because 1/16" sheeting will be added later.

D 9. Locate one of the 1/16" x 3' x 24" Balsa Sheets
(SPRTW17) and cutitinto 6 pieces 2-3/8" long. Slideoneof
the sheetsin placein front of the dihedral brace, trimit to fit
and glue it to the LE and the dihedral brace with thick CA.

D 10. Glueanother piece to the rear of the dihedral brace.
then cut athird piece to fit behind the second and glueitin
place.

IF YOU ARE BUILDING A ONE-PIECE
WING THAT WILL BE ATTACHED

WITH RUBBER BANDS, DISREGARD
STEPS#11,12,13 and 14 and instead just
glueall sx W1A and W1B ribsin place.

D 11 Punchout six W1A ribsand six W1B ribs from the
1/8" die-cut balsarib sheet (SPRTWO01). Test fit these ribs
intoposition. A littlesanding may benecessary to makethem
fitproperly. Glueall six W1B ribsinto place using thick CA
(the two center W1B ribs arc glued together). Glue the outer
twoW 1A ribsintoplacebut theremainingfourW 1A ribswill
not be added until later.

D 12 Cutapieceof 1/4" birch plywood (not included) to
fitbetweentheleading edgeand the spars. Itwill becalled the
Front Wing Bolt Plate and should be approximately 2-1/8"
x 2-5/16". Gluethewingbolt platein placewith either epoxy
or thick CA. Add strips of 3/16 triangle stock wherever
possible along thejoints to help reinforceit.

D 13 Glue aW1A rib to each side of the wing bolt plate.
Trim theother two W1A ribsto fit together on top of thewing
bolt plate and glue them in place. Cut out a section of these
two W 1A ribsto clear thewing bolt asshown in the sketchon
the top of the next page.



-Cut W1A Rib and Leading Edge Sheeting
away to clear Nylon Wing Bolt

D 14 Add a 516" x 1' x 7/8" basa filler block (not
included) on each side of the middle W1B ribs near the
trailing edge and sand them flush with the top of theribs.

STEPS 15 - 18 APPLY TO ALL WING
CONFIGURATIONS

D 15 Sa the /16" x 3' x 24" Balsa Leading Edge
Sheeting (SPRTW17)in place on the inner panel. The outer
end of the sheeting should cover rib W3A. Cut off the excess
sheeting even with rib W1A. Sand thetop L.E. of theribsiif
necessary to allow the sheeting to be flush with the L.E.

D 16 Withthe 1/16" sheeting in place against the leading
edge apply severd strips of masking tape to hold it in place
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and act asalungefor the gluing process. Pressthe shéeti ng
intoplaceandtrimitflushwiththeback edgeof thespar using
amodeling knife and straightedge.

. a

D 17. Lift the sheeting up and apply a bead of thick CA
alongthetopspar. Quickly pressthesheetingdownintoplace
and hold until the gluehas cured. A straight strip of wood the
length of the panel can be abig help when trying to hold the
sheeting down evenly.

D 18 Apply asmall bead of thin CA between the piecesof
maskingtapealongtheleadingedge. Whenall of thegluehas
cured, removethe tape, flip thewing over and securely glue
the sheeting to the ribs using thin CA as shown in the photo
at the top of the next page. Poke some pin holesin the center
sheeting where the center W1A rib isand apply adrop of thin
CA to each hole.



IF YOU ARE NOT INSTALLING

SPOILERS SKIP TO STEP 28

D 19. Cut one 6-1/4" long spoiler from the UN-
NOTCHED scrap end of each Outer Panel Trailing Edge
(SPRTW12). Also cut two pieces of 316" x 1/4" balsa
6-9/32" long, four pieces 1-1/4" long, two pieces 1" long and
two pieces of 1/16" x 1/8" balsa 6-9/32" long. Thiswood is
not supplied in the kit but can be purchased at your loca
hobby dealer. Set half of the pieces aside for the other side of
the wing.

D 20. Gluethe /16" x 1/8" x 6-9/32" piece of balsato the
back edge of the sheeting between the W2 ribs as shown on
the plansand in the photo.

D 21. Gluethe 316" x 1/4" x 6-9/32" piece of balsain its
notch on the W2Srribs. It should also be glued to the W2 ribs
at the ends and it should be flush with the TOP of theribs.

D 22. Testfitthe spoilerin itsbay and sand it if necessary
toachievea 1/32" gap around the sides and trailing edge. Use
a strip of masking tape to temporarily hinge the spoiler in
place.

D 23. With the spoiler in place, glue the 3/16" x 1/4" x

1-1/4" pieces of balsato ribsW2. These are the spoiler rests
and should be positioned so they hold the spoiler flush with
thetop surfaceof thewing. NOTE: Itisimportant that the
spailer sit flush with thetop of thewing or it will unneces-
sarily disrupt theairflow over thewing.

D 24.Drill 1/8" holesintheribsasindicated on theplansand
snake a 1/8" diameter nylon tubing (Inner pushrod tube or
antennatube, notincluded) throughtheribs. Cuta1/8" wide,
1/8" deep notchinthe middleof the 3/16" x 1/4" x 1" pieceof
balsa and glue it to the bottom of the 3/16" x 1/4" x 6-9/32"
piece trapping the end of the spoiler tube in the notch as
shown in the photo.

D 25. Ifyouareusing the spoiler setup shown on theplans,
thespoilertubeshoul dexit thebottom of thewingjust behind
the wing joiner box and the nylon tube should protrude
approximately 4" to hel p the spoiler string clear the servosin
the fuselage. Drill a 1/8' hole in the bottom center section
sheeting for thetube, insert thetubein placeand gluethelube

18 to every rib and the sheeting using thick CA.



D 26. Drill a1/16" holein each 1/16" Die-Cut Plywood
Spoiler Horn (SPRTWO05) at the indentation. Cut a 1/16"
wide slot in the spoiler for the spoiler horn using arazor saw
(ahack saw blade will also work fine) and glue the horn in
place. Itshouldbeflushwith thetop surfaceof the spoiler as
shown on the plans. This completes the assembly of the
spoilers until after thewing is covered.

D 27. Assemble the spoiler on the other wing panel.

STEPS 28 AND 29 APPLY TO ALL WING
CONFIGURATIONS.

D 28. Usetheremaining piece of 1/16" balsa sheeting to
sheet the top inboard center section out past rib W1B as
shown in the photo. Thick CA should be used for this step.
Pre-cutthesheeting tofit first near the spars, and cut asecond
piecetofitbetweenthefirst pieceand thetrailing edge. Glue
these in place and if you built a two-piece wing, sand the
sheeting flush with the W1A and W 1B ribs at the wing root.

D 29. Ifyou builtatwo-piece wing, trial fit the two wing
hal vestogether usingtheplywood wingjoiner. Sandtheroot
of each panel if necessary to achieve a nice close joint
between the two wings. If there are large gaps, glue a sheet
of 1/16" balsa to the root of the panels to fill the gaps. Sand

these sheets to match the contour of the wing and be careful
not to add much to the wingspan with these extra sheets.

D 30. Sand three edges (two short and one long edge) of
each 1/16" Plywood Wing Protector (SPRTW18) to a taper
as shown on the plans and glue them in place on top of each
trailing edge. They should be oriented so the unsandcd edge
is flush with the back of the trailing edge and they should be
placed 9/16" away from the root of the wing. These will
protect the wing trailing edge from being dented.

PFANEL PFANE]
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FUSELAGE ASSEMBLY

You'll need thefollowing items:

SPRTFO1 3/32" BalsaFuselage Sides, Wing Saddle Tripler
SPRTF02 3/32" BalsaFuselageDoublers

SPRTF03 1/8' PlywoodFromFuselageBottom

SPRTFO4  1/16" BalsaRear Fusel age Sheeting

SPRTF05  1/8" Plywood Formers

SPRTFO7 1/8" Square x 24" Basa Stringer

SPRTF08 3/16"x 30" BalsaTriangle

SPRTWO05 1/16" Plywood Towhook Plate

ASSEMBLE FUSELAGE SIDES

D 1 Pin or tape the fuselage plan to your flat work
surface and cover it with waxed paper. Pin one of the 3/32"
Die-Cut Balsa Fuselage Sides (SPRTF01) down ABOVE
the FUSELAGE SIDE VIEW 0 you can use the plan for
reference. Thisisgoing to bethe LEFT fuselage side.

DD 2. Trid fit one of the 3/32" Die-Cut Balsa Front
Fuselage Doublers (SPRTF02) onto the 3/32" Balsa Fuse-
lageSide. Thedoubl ershouldlineupwiththefuselagewhere
the canopy will sit. The arrows in the photo point out this
area. Spread athinlayer of thick CA onthedoubler and glue
it to the fuselage sde.



DD 3. Glue the 3/32" Die-Cut Balsa Rear Fuselage
Doubler (SPRTF02) in place making sureit lines up with the
fuselage sides at the rear of the doubler where the arrows in
the photo arc pointing.

DD 4. Glue one of the 3/32" Die-Cut Balsa Wing
Saddle Triplers (SPRTFO1) in place on lop of the front
fuselage doubler. Do not let the tripler overlap the notches for
the formers.

DD 5  Cut one of the 1/8" Square Balsa Stringers
(SPRTFOQ7) to fit between the notch for former F5 and the rear
doubler and glue it in place making sure it is lined up flush
with the lop edge of the fuselage side (excluding the tabs).
Cut another 1/8" sq. balsa stringer to fit along the bottom
between the rear doubler and the notch for former F5 and glue
itin place. Makesureitislined up flush with the bottom edge
of the fuselage side (excluding the tabs).

D 6.

Go back to step 2 and assemble the RIGHT fuselage
side. The easiest way to do this isto pin the other fuselage 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 OPPO-
SITE OF EACH OTHER.
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FRAME-UP THE FUSELAGE

D 1 Lay apiece of waxed paper over the FUSELAGE
TOPVIEW. Assemblebutdonotgluegl ueyet1/8" Die-Cut
Plywood Front Fuselage Bottom (SPRTFO03) and the 3/32"
Die-Cut Balsa Rear Fuselage Bottom (SPRTF04) together
over the FUSELAGE TOP VIEW on the plans. The 1/8"
plywood bottom should be installed with the three towhook
hole marks DOWN soyou cantell whereto drill thetowhook
holes after the fuselage is assembled. Make sure the bottoms
are aligned with the plan and that both pieces are pushed
firmly against thework surfaceto even up the bottoms. If the
jointisanicetight fit, apply thin CA to thejoint. If thejoint
is alittle loose, take the bottoms apart, apply thick CA and
reassemble them.

D 2

Trial fit all of the 1/8' Plywood Formers (except
FI) in the respective notches in the fuselage bottom and sand
them if needed to make them fit properly. Use thick CA to

"Tack" glue the formers in place. The notches in the
fuselage sides will align the formers correctly.

D 3 Align the fuselage sides with the fuselage bottom
and position the formers 0 they will key into the notches.
Remove the assembly from the work surface and use rubber
bands to hold it all together.

D 4. Checkthefitofthe 1/16" Plywood Tow-hook Plate
(SPRTWO05) in its dlot between formers F4 and F5. Enlarge
the dot if needed to make the plate fit and glue it to the



fuselage bottom with thick CA. Use thefuselage sdesto help
position it.

D 5  Spread the fuselage sides out and apply thick CA to
formers F4 and F5 and the fuselage bottom between them.
Reassemble, check to make sure the sides are pressed firmly
against the formers and the bottom is fully seated against the
sides, and allow the glue to cure.

D 6

Pull the rear fuselage sides together and make sure
that the sides are pressed firmly against former F6 and that the
bottom is fully seated against the fuse sides. A couple of C2
clampscan be used to hold thetail of the fuselagetogether and
rubber bands will help around theformers. Apply acouple of
drops of thick CA on the back edge of the rear fuselage
doubler and a bead of thin CA dong the bottom sheeting
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jointsand around former F6. Takeyour timeapplying thethin
CA and be sure to get the bottom and the sides pressed
together nicely. Thick CA can then be added to thesejoints
to add strength.

D 7. Pull thefront fuselage sides together and trid fit the
1/8" Plywood Former F1 in place. Apply thick CA to the
front fuselage bottom and the formers, install F1 and pull the
fuselage sides together. A few rubber bands can be used to
help hold the assembly while the glue cures.

b

D 8  Trid fitthe 3/32" Balsa Rear Top Fuselage Sheet
(SPRTFO4) in place*, and when satisfied with itsfit apply a
bead of thick CA aong the 1/8" balsa stringers, the fuselage
doublersand the fuselage sidesand glueitin place. *NOTE:
Thetop sheetingshould beinstalled sotherudder pushrod
cut-out ison the left side of the fuse. Check the plans for
the proper orientation.

D 9. Cutthe3/16" Balsa Triangle (SPRTF08) into the
following lengths:

two pieces - 458" long
four pieces - 2'long

two pieces - 4-1/16" long
two pieces - 2-7/8" long
onepiece - 1-1/4" long



These pieces should be glued with thick CA. They are
pressed into the corner between the fuselage bottom and the
fuselage doubler in the following places:

Gluethe 4-5/8" pieces behind the towhook plate.

Glue the 2" long pieces on top of and in front of the
towhook plate.

Gluethe4-1/16" long pieceshetween formersF3 and F4.

Glue the 2-7/8" long pieces between former F2 and F3.

insideof thefuselage) ~ withahammerandputadropof thick
CA around the outside edge of each blind nut (be careful not
to get glue inside the blind nut!).

IF YOU ARE NOT BUILDING A
BOLT-ON WING SKIP AHEAD TO

"ASSEMBLE THE CANOPY".

Andgluethe 1-1/4" long piecea ong thebottom between
formers F1 and F2 to sed the gap there.

D 10. Sand the fuselage sides and bottom flush with the
front of former F1 and glue the Shaped Balsa Nose block
(SPRTF10) in place with thick CA. The bottom of the nose
block should overlap the fuselage bottom by about 1/32" to
dlow for sanding to final shape.

D 1. Drill three9/64" (1/8" islight but will work) holesin
the 1/8" plywood bottom for the towhook. There should be
three indentations to show you where to drill. Gently Tap the
three 4-40 Blind Nuts (NUTS001) into the holes (from the
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D 12 Cuttwo piecesof 1/4" birch plywood (not included)
whichwill bedrilled and tapped for thewing bolts. Thefront
pieceshouldbeapproximately 2-1/32" x 1" and therear piece
should be approximately 2" x 1". Y ou will want to measure
your fuselage to make the partsfit properly. Y ou should cut
thewing saddletripler away sotheblockscangluedirectly to
the fuselage doubler. Securely glue thesein place with thick
CA or epoxy. Gluetriangle stock around each one for extra
strength.

D 13, Glue a /16" Plywood Rear Wing Bolt Plate (not
included) on top of the wing trailing edge to protect it from
being crushed by the rear wing bolt (see the wing plan top
view for the approximate size and shape).



D 14. Insert the 1/4" wing dowels in the holes in the
fuselage and temporarily rubber band thewing in position on
the fuselage and use a string as shown in the sketch to make
sureitisonstraight. Make acoupleof markson thewing and
fuseto help you make sureit stays in position whiledrilling
thewing bolt holes.

- ‘Thess mpsporemsnis musi be eqaall .

-
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D 15. Drill a 13/64" hole through the wing and 1/4" ply
plate in the fuse approximately 1" behind the front of the
leading edge. Drill another 13/64" holeapproximately 1-1/4"
in front of the rear of the trailing edge as shown on the
FUSELAGE SIDE VIEW of the plans.

D 16. Remove the wing and enlarge the two holes in the
wing to 17/64". Usea 1/4 - 20 tap to thread the holes in the
fuselageblocks. Testfitthewinginplacewith 1/4- 20 nylon
bolls (notincluded). Cutthe 1/16" top sheeting away to clear
thefront wing bolt.

ASSEMBLE THE CANOPY
Y ou'll need the following items:

SPRTFO6 1/8' Balsa Canopy Base

SPRTF05 1/8" Plywood Canopy Front and Back
CANPY044  Clear Canopy

SPRTF12 Formed ABS Cockpit

D 1. Trial fit the 1/8" Plywood Canopy Back
(SPRTF05) and the 1/8" Plywood Canopy Front
(SPRTFO05) in place in the Formed ABS Cockpit
(SPRTF12). Sand them if necessary for a good fit and then
glue them in place with thick CA.

D 2. Sand the bottom edges of the canopy front and back
flush with the bottom of the cockpit. Be careful notto sand
through the cockpit. A small flat file workswell for the front
former.

D 3. Check the fit of the 1/8' Balsa Canopy Base
(SPRTFO06) in the cockpit. Sand the sides of the base until it
will easily fitintothecockpit. Whensatisfiedwiththefitglue
itin place with thick CA.

D 4. Cut and sand off the extra cockpit material flush
with the edges of the canopy back, canopy base, and canopy
front. Saturatethe front edge of the canopy base with thin CA
andallowittosoakinandcure. Thisiswherethecanopy hold
down dowel will rest. Sand the front and back edges of the
base flush with the Canopy Front and the Canopy Back.

D 5 Pant the cockpit with the color scheme of your
choice. Test the paint you are going to use on apiece of the
plastic you cut off to make sureit will not affect the plastic.
Regular plastic model paints usually work well for this. Do
not pai nt theedgesof thecockpit wherethecanopy will attach
or thegluewill not hold aswell. Striping tape can be used to
cover that seam. Lightly sand the edges to help the canopy
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D 6. Thecanopy may haveaPlastic Film oneither or both
sdes. Check for thisand removeitif you find one. Tint the
Canopy (CANPY 044) if you wish, using powdered clothing
dye that you can buy at the grocery store (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. Liquid dyes do not seem to
work as well.

D 7. Setthecockpitinsidethecanopy and linethecockpit
up with the scribe lines in the canopy. The scribe lines are
only for reference whil e positioning the cockpit, donot try to
get the cockpit to fit the scribe lines. Glue the canopy to the
cockpitusing CA. Usethegluevery sparingly by holdingthe
cockpit in place inside the canopy and apply glueadrop at a
time to the seam. The glue will seep in aong the seam and
provide a nice clean gluejoint. Work your way around the
canopy and don't getinahurry or you may gettoo much glue
in there 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 Trimthecanopy flushwiththebaseand thefrontbut
donot trim theback yet! A small pair of scissorsworkswell
for trimming the canopy. Temporarily mount the wing in
place on the fuselage. VERY CAREFULLY trim the back
of thecanopy, A LITTLE AT A TIME, tofit over thewing.
Take your timeand use the outlines on the plans and thewing
for guides.

D 9. Tedfit the canopy onto the fuselage. You can sand
the edges of the canopy slightly or you can sand the fuselage/
noseblock if needed to getitto fit properly. Youcanalsoadd
alayer of balsa to the back edge of the nose block to take up
any extra gap if needed.

D 10. Measure up aong the nose block 1/4* from the
fuselage side and make amark. Do thison both sides of the
nose block and then draw a line across between the two
marks. Measure to the middleof this line and make another
mark. Drill a /8" diameter hole about 1" deep at approxi-
mately theangleshown ontheplansrightwhereyoumadethe
last mark.

D 11 Insert the 1/8" diameter Canopy Hold Down
Dowel (DOWEL033) into the hole and slidethe canopy into
place to make sure it fits nicely. The dowel should hold the
canopy down against the fuselage. If it istoo loose you can
either enlargethe hole slightly and move the dowel down or
you can build up thetop surface of the canopy basewith thin
plywood and/or thick CA. Glue the dowel in place with at
least 1/4" extending.

D 12 Cuttwopiecesof 1/8x 3/16" balsa(from SPRTS03),
one 1-7/8" long and the other 1-1/4" long. Wedge thelonger
piecebetween thefusel age sSdesabove thereceiver compart-



merit and wedge the other one between the sidesin the weight
compartment. These pieces arc called the Canopy Aligners.
Lift the aligners o that they are slightly above the sides.
Apply asmall drop of thick CA to the middle of each aligner
and carefully dlide the canopy into place. Push down on the
canopy toforcethealigners agai nst the canopy base (with the
canopy aligned with the fuselage sides) and hold it until the
glue has cured (a couple of minutes). Carefully remove the
canopy and securely glue thealignersto the canopy base with
more CA.

frontofthecanopy to protect the plastic and install the canopy
on the fuselage. Use arazor plane, hobby knife or sanding
block with coarse grit sandpaper to rough carve the nose
block to shape.

D 14 Useyour sanding block with medium and then fine
grit sandpaper to smooth out the nose block and fair itin with
the canopy and the fuselage.

FINAL ASSEMBLY

BALANCE THE AIRPLANE LATERALLY

SPECIAL NOTE: Donot confusethisprocedure
with " checking the C.G." or "balancing the air-

plane fore and aft". That very important step
will be covered later in the manual.

Now that you have the basic airframe nearly completed,
thisisagood timeto balancetheairplane later ally (side-to-
side). Since the wing is the major factor on a sailplane, we
will only be concerned with it. Hereis how to do it:

1 Setthewingonaflat surfaceand hold it so that both
wingtipsarelevel. Let goof thewing and noticewhichwing
tipdrops. Dothisseveral timesandifthesamewingtipkeeps
droppingpushathumbtack or small nail throughribW 10into
the wing tip that keeps rising.

2. Perform this test several times until the wing bal-
ancesor the same wing tip does not drop every timeand then
glue the tacks or nails in place with a drop of thin CA.

FINAL SANDING

Check over the entire structure carefully, inspecting for
any poorly gluedjoints, gapsand "dings'. Apply additional
glue and/or balsa filler as necessary, then sand the entire
structure smooth using progressively finer grades of sandpa-
per. Sand the fuselage corners to arounded shape as shown
on the cross sections of the plans.

COVERING

There are many different types of covering materials
availablethese daysbut theiron-on type coveringsare by far
the easiest to useand in most cases the best suited for thejob.
There are also several different brands of iron-on coverings
available.  We recommend you use Top Flite Super
Monokote for covering your SPIRIT due to this covering's
higher strength. Sailplanes, which usually have higher
"aspect ratio" wings (long and thin), gain a great ded of
strength from thecovering. Thisisevidentby gently twisting
thewing before and after it iscovered, it ishard to believe the
difference. Becauseof this, the higher strength coveringsare
best suited for sailplanes.

The following are some covering tips we have learned
over the years but you should follow the instructions in-
cluded with your covering material.

» Sand the surfaces as smooth as possible before starting to
cover the plane. The finished covering job will only be as
smooth 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 theiron to the proper temperature by first applying a
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« Work outward, start by tacking the covering in place at the
comers and then start in the middle and work your way out to
the comers, gently pulling any wrinkles out as you go.

o Securely sed all edges! Make sure the edges are firmly
sealed down to prevent the covering from pulling away at the
seamswhen shrinking the panel.

NOTE: When covering the fin, begin by applying
a 1/2" wide strip of covering on each triangle. Next,
cover therest of thefin with pre-cut pieces that have
astraight edge to overlap (1/8"+ overlap) the strips
you previoudly applied. This is atip you should
remember as it makes it a lot easier to cover
"compound" curves.

Because the fin has to glue on top of the stab and the stab
has to glue to the fuse you do not want to cover where these
surfaces will glue to each other. The following instruction
will explain how to do this.

D 1 Position the stabilizer on the fuselage and aligned
with the fuselage using the procedure at step 3 on page 27.
Hold it in place and mark along the fuselage/stabilizer joint
with afelt pen to show where not to cover.

D 2 Positionthefininplaceontoptothestab. Make sure
itiscentered and pointing straight ahead, and mark around the
base with afelt tip pen.

D 3. When applying the covering to the top and bottom
surfaces of the stab, do each side with two pieces of covering.
Do not cover between thelines. Cut thecovering tofitaround
the lines before you ironitin place. Also do not cover each
surface of the dlab with one sheet of covering and then cut the
covering away between the lines. Doing this leaves "cut
lines" in the wood and greatly weakens the stab structure.

Recommended Covering Segquence:

Strips as described in above note

Finleft side

Finright side

Rudder | eft side

Rudder right side

Bottom of elevator

Top of elevator

Stab bottom right sde

Stab bottom left side

Stab lop right side

Stab top left side

Fuse bottom

Fuse sides

Fuse top

Bottom of |eft wing panels (inner and outer)
Bottom of right wing panels (inner and outer)

BE:»E\&B{:B@.OON@W#WNI—‘
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17. Top of left wing panels (overlap covering 1 /4" at LE
and TE)

18 Top of right wing panels (overlap covering /4" at
LE and TE)

19.  Spoilersif installed

CHECKING FOR WARPS

Thisisavery important step and should bedoneevery
oncein awhilethroughout theflying season. A sailplanes
wing ismost efficient when it is not twisted or warped at all.
"Washout" (wing trailing edge twisted up at the tip) helps
make apoor wing design fly belter by adding some stahility
(preventing stalls) at Slow speedsbut it cutsdown onthewing
efficiency at normal speeds. The SPIRIT'S wing isdesigned
tofly well at slow speeds without any washout and therefore
werecommend you check to make surethewingsare "flat"
using the following procedure.

D 1  Setthewing 0 an inner pane is resting on a flat
surface. Any warp (twist) will show up by causing acomer
of the pand to rise off of the work surface.

D 2. To remove the warp, 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 severa trysto
get a warp out but it is worth it as you will end up with a
sailplane that flies straight and true and responds to ar
currents like a high performance sailplane should.

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

GLUE THE HINGES

D 1 Laytherudder and elevator on the plansand mark on
the leading edge of each part the locations of the hinges. Now
useasharp hobby knifetocut slitsinthecoveringat thehinge
locations. Trial fitthe hingesto make sureyou have™ found”
the slots which you previously cut. In the same manner, dlit
the covering at the hinge locations in the stab and fin TE.

D 2. When gluing the hingesit isimportant that plenty of
glue gets inside the hinge slot. If you just put glue on the
hinge, most of it will bewiped off asthe hingeisinserted into
the dlot. A good way of getting glue into the dlot is to scoop
up some epoxy with a plastic soda straw, then pinch the end
of the straw, insert it into the slot, and squeeze the straw to
force theglueinto thedot. Apply epoxy to the hinges, insert



them into place (up to the middle of the hinge) and wipe away
all excess epoxy with a tissue (for best results dampen the
tissue with rubbing alcohol).

MOUNT THE TAIL SURFACES

D 1 Useyour sanding block with medium grit sandpaper
to chamfer (slightly round) the ends of the /4" Hardwood
Wing Dowels (DOWELO030) Insert the 1/4" wing dowelsin
theholesand securewiththick CA. (Omit thisstepifyouare
using a bolt-on wing.)

D 2 Rubber band or bolt the wing onto the fuselage
making sure it is square and centered with respect to the
fuselage.

D em——h e T -

D 3 Position the stahilizer on the fuselage and measure
to get it centered and properly aligned. Glue the stabilizer to
the fuselage with either thick CA or epoxy. Check its
alignment with thewing while the glueis curing to make sure
they are level with each other.

D 4. Position thefinin place on top of the stab. Gluethe
fin in place on top of the stab and fuse using either thick CA
orepoxy. Check to make sureitispointing straight at the nose
and is vertical (90 degrees) to the stab.

ag*
A
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ASSEMBLE PUSHRODS ¢ __l?

D 1 Hardenthebalsaintheareaof the control horns(on
both sides of the control surfaces) by poking several holes
with apin, then apply thin CA glueand allow it to soak in and
cure.

D 2. TackgluetheNylon Control Horns(NYLONO3) in
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place on the rudder and elevator with adrop of thin CA. Use
the plans as areference for positioning the horns (Rudder on
the left, elevator on the bottom). Drill two 3/32" holes
through thecontrol surfacesusingthecontrol hornsasguides.
Temporarily mount the horns with the 2-56 x 3/8" Screws
(SCRWO001) andtheNylon Nutplateswhichwereattached to

the horns, G 2-56 X 3/8" Screw

D 3. Cut4-1/4" off both threaded ends of the 36" Wire
(WIRES17) and then cut two pieces 12 long from the
remaining piece of wire. Bend them as shown on the plans
except without the Z-bends. The Z-bends are not bent until
later. Wipe off each wire using apaper towel dampened with
rubbing alcohol to remove any ail.

D 4. Cutthepushrodsfromthe1/4" SquareBalsa Sticks
(SPRTF09). The elevator pushrod should be 17-3/4" long and
the rudder pushrod should be 15-1/4" long.

D 5
pushrod.

Drill a5/64" hole 2-1/4" in from both ends of each

D 6. Use either a hobby knife, razor plane or coarse
sandpaper to taper three sides on each end of both pushrods.
The taper should start about 1-1/2" from theend. (One of the
sides with the 1/16" holes should remain flat).

D 7

Insert one threaded piece of wire into each pushrod.
Insert the 12" pieces of wire into the other end of each



pushrod. Tack gluethewiresin place with acoupledrops of
CA. Firmly wrap the end of the pushrod with strong thread
and apply thick CA to hold everything in place as shown on
the plans and in the photo.

INSTALL RADIO GEAR

D 1 Sideoneofthe /4" x 3/8"' Basswood Servo Rails
(SPRTF11) intoitsdotin thefuselagedoubler. Slideitall the
way forward and glue it in place with thick CA. Slide the
other servo rail into place and then dlide it al the way to the
back. Do not glueit yet! Position one of your servosin place
and use it to position therear servo rail. Do not push the rear
servo rail up tight against the servo but rather leave about a
3/32" gap between the servo "body" and the rear servo rail.
This will give you enough room to put the servos in and out
without removing the rails. Glue the rear servorail in place.

D 2. Position both of the servos together in the middle of
the rails and mark where the holes for the servo mounting
screws should be drilled. Remove the servos and drill 1/16"
holes wherethe marks are. Install the servos, with the wires
exiting forward, using the servo mounting screws that came
with the radio.

D 3 Cut three "arms' off of two X-type servo horns
using wire culling pliers or a razor saw as shown in the
following sketch. )

D 4. Readandfollow theinstructions that camewith your
radiotoinstall or charge the batteries and get the servos ready
for mounting. Plug the servos and the battery pack into the
receiver and turn on the transmitter first and then the
receiver. Adjust thetrim leversto their neutral positions and
allow the servostoreturn to their neutral positions. Install the
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D 6

two servo hornsyou cut earlier with thearmsfacing opposite
directions as shown on the plans. Operate the transmitter
sticksto makesuretheservohornsturn freely without hitting
each other or the fuselage sides. If they do, cut or sand them
until they will operate freely. Turn off thereceiver first and
then the transmitter.

D 5 Screw a Nylon Clevis (NYLON17) onto the
threaded portion of each pushrod. Slidethe pushrodsinto the
fuselage. Therudder pushrod exitsthetop of the fuselagejust
in front and to the left of the fin. The elevator pushrod exits
the hole in the rear of the fuselage. Snap the nylon clevises
into the outermost hole in the servo horns. The rudder
pushrod goes to the left servo and the elevator pushrod goes
totheright servo. With thecontrol surfacesin their neutral
position, use afelt tip marker to make a small mark on each
pushrod wire where they cross the holes in the control horns.
Removethepushrods from the fuselage and make aZ-bendin
each wire with the first bend starting where the marks are.

T 1 Nylon Clevis

(Airplane shown not covered , for reference)

Q"‘
'

Cut any excess wire off 1/4" past the Z-bend and
reinsert the pushrods into the fuselage. Remove the nylon
control horns from the elevator and rudder and install the
horns onto the pushrods. Both pushrods should connect tothe
control horns through the second hole from theinside. Rein-
stall the control hornsto the elevator and rudder. Adjust the
nylon clevis or the bendsin the wire until the control surfaces
are a neutral when the servo horn is perpendicular to the
centerline of the fuselage.

D 7. Ifyouareinstalling spoilers, mount the spoiler servo
between formers F3 and F4. 1t can be mounted on servorails,
or on its side with servo tape. Cut 3 arms off of an X-type
servo horn as you did for the tail surfaces and mount a#2 x
3/8" (not included) screw in the outer hole. Adjust the servo
and your transmitter so the hom is almost pointing towards
the rear of the plane when your transmitter stick is in the
"spoilers closed" position. The horn should rotate towards
the front of the plane when the transmitter stick is moved to
the "spoilers open” position. Which way the transmitter
stick moves to open the spoilersisup to you. Both directions
are used by todays pilots.



D 8  Pakthereceiverin at least 1/4" of foam and ingtall
itin betweenformersF3 and F4. Ifyouareinstalling spoilers,
mount the receiver behind the rudder and elevator servos.
The receiver antennacan run down through the fuselage but
try to route it as far away from the servos and servo wires as
possible. Allow theexcessantennatotrail from thefuselage.
DO NOT CUT THE ANTENNA!

D 9. Thereceiver switch can be taped to former F3 with
double sided foam tape. Because the canopy is s easy to
remove, thereis no need for the switch to be accessible from
the outside (this helps cut down on aerodynamic drag and
accidental shut-offs during launching as well).

T

D 10. Thebattery pack should bewrapped in 1/4" of foam
aso and it should be positioned between formers F2 and F3.

D 11 Hook up your radio system and test the operation of
al controls. The controls should move smoothly without any
binding or looseness.

CONTROL THROWS

Werecommend the following CONTROL SURFACE
THROWS:

ELEVATOR:  1/2' up, /2' down

RUDDER: 1-1/2' Rt., 1-1/2" Lt

NOTE: Throws are measured at the widest part of
the elevator and rudder. These control surface
"throws" are approximate and provide a good
starting point for the first flights with your SPIRIT.
You may wish to change the throws dlightly to
provide the smoothness or quickness that you pre-
fer.

Movethepushrodwires(Z-bends, nylonclevises) in
or out on the control horns and servo horns to achieve the
desired movements. Ifyour radio isequipped with' ‘endpoint
adjustments" you may set the throws from the transmitter.
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INSTALL THE SPOILERS IN THE WING
(OPTIONAL)

D 1 Thread a 30" long piece of braded fishing line
through the spoiler tubing in the wing.

D 2. Thread one end of the string through the small hole
in thespoiler hom and use apiece of around toothpick to hold
the linein the horn. Allow about 1/2" to hang out the other
side of the horn for fine adjustments.

D 3 Tapethe spoiler in position in thewing using astrip
of cellophane, vinyl tape or a strip of covering. The tape
should be flexible enough to alow the spoiler to close on its
own. 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
spailer to help it close. 1/4 oz. is usually enough since the
airflow will keep the spoilers closed when the planeisflying.

D 5  Mountthewingsonthefuselage and pull the ends of
the spailer strings up to the spoiler servo. Position the spoiler
servo horn at the rearward end of its swing and wrap one
spoiler string around the screw inthe horn. With the spoilers
taped or held closed, apply a drop of thick CA to glue the
string to itself and form asmall loop. Removethat 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 spoilers should open and close
together. Small adjustments can be made at the toothpick
end if needed.

BALANCE THE MODEL

NOTE: This section is VERY important and
must not be omitted! A model that is not properly
balanced will be unstable and possibly unflyable.

D 1 Thebaancepoint (CG-Center of Gravity) is shown
on theplan, and islocated under the spar. Thisis the balance
point a which your model should baance for your first
flights. Later, you may wish to shift the balance up to 3/8"
behind the spar to changetheflying characteristics. Moving
the CG forwar d of the spar will add some stability but it will
decrease the overall performance of the sailplane and make
it stall easier at ower speeds. Moving the balance behind
the spar makes the model more agile with a lighter and
snappier "feel" andimprovesthe sailplane'sresponsetoar
currents. It also makes the model less stable and can cause
the sailplane to "tuck under" or dive when its flying speed
increases. If you fly the SPIRIT with its CG behind the spar
(usualy only contest flying), pay close attention and do not



let it gain excessive speed. If it doestuck under and you have
plenty of altitude, give the plane a little down elevator and
allow ittogoonunder. When it startsto climb up the back
of the "outside loop" its airspeed will drop and you can pull
out with some up elevator or roll out with full rudder. If you
don't have plenty of altitude, gently pull out with up elevator
but be careful anddon't " jerk" it up or you may over stress
the wing.

D 2 Withthewing attached to the fuselage, and al parts
of themodel installed (ready tofly), liftthemodel by picking
it up with afinger on each bottom inner spar 1f thetail drops
when you lift, the model is "tail heavy" and you must add
weight to the nose to balance. If the nose drops, it is "nose
heavy" and you must add weight to the tail to balance. The
model should hang with a slight nose down attitude Add
BB'sor lead to thewei ght compartment between formersF1
and F2to correct atail heavy model. Intheunusual circum-
stance that you would have a nose 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'.

FINAL HOOKUPSAND CHECKS

D 1 Attach the 4-40 Threaded Towhook (WBNT148)
to the bottom of the fuselage by threading a 4-40 Nut
(NUTS002) and a#4 Washer (WSHRO005) al the way onto
thetowhook and screwingthetowhook intothefrontholefor
the first flights With the towhook threaded almost al the
way into the blind nut, make sure the towhook is facing
straight back and tighten the 4-40 nut to secureiit. Afterthe
firstflightsthetowhook can be moved back to the center hole
for most flying conditions. For contest flying you may want
to try the rear hole as it can help achieve a higher launch but
lt_)e careful as the sailplane will be more apt to "Pop Off the
Ine.

D 2. A piece of self adhesive foam rubber weather strip-
ping can be applied to thefront of the fusel age bottom to help
protect it from getting nicked up during landings.

D 3. The canopy is held in place with a rubber band.
Loop amedium size rubber band through the cut-outin the
canopy back Thread the rubber band through itself and then
hook it on the little extension on former F4. To remove the
canopy, pick up on the back until the front is clear of the
dowel. To put the canopy back on Just do the opposite.

D 4. Make sure the control surfaces move in the proper
direction as illustrated in the sketch to the right.
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RADIO SET-UP

FOUR CHANNEL TRANSMITTER

Control Surface
Movements

Transmitter
Stick Movements

Elevator moves UP

(¢) ( 3= Rudder moves RIGHT

_ Spoilers OPEN

{ Q\I {o] or

' =i Spoilers CLOSED
! (Your Choice)

TWO CHANNEL TRANSMITTER

Elevator moves UP

Rudder moves RIGHT




PRE-FLIGHT

CHARGE THE BATTERIES

Follow the battery charging procedures in your radio in-
structionmanual. Y ou should alwayschargeyour transmitter
and receiver batteries the night before you go flying, and a
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 (Acad-
emy of Model Aeronautics) chartered club field. Ask your
hobby shop dealer if there is such aclub in your areaandjoin.
Clubfieldsarcsetupfor R/Cflyingwhichmakesyourouting
safer and more enjoyable. The AMA can also tell you the
name of a club in your area. We recommend that you join
AMA and alocd club soyou can have asafe placeto fly and
also have insurance to cover you in case of aflying accident.
(The AMA addressislisted on the front cover of thisinstruc-
tion book).

If aclub and its flying site are not available, you need to
findalarge, grassy areaat least 6 miles away from any other
R/C radio operation and away from houses, buildings and
dredts. A schoolyard may look inviting but it isusually too
close to people, power lines and possible radio interference.

If you are not thoroughly familiar with the operation of
R/C models, ask an experienced modeler to check to see that
you have the radio installed correctly and that all the control
surfaces do what they are supposed to.

RANGE CHECK YOUR RADIO

Wherever you do fly, you need to check the operation of
the radio before every time you fly. This means with the
transmitter antenna collapsed and the receiver and transmit-
ter on, you should be ableto walk at least 100 feet away from
the model and still have control. Have someone help you.
Have them stand by your model and, while you work the
controls, tell you what the various control surfaces aredoing.

INSTALL THE WINGS

If you builtatwo-piecewingitisagood ideato wrap
the top of the center joint with a strip of vinyl tape. Rubber
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band the wing to the fuselage using eight (8) #64 rubber
bands.

If you built a bolt-on wing. Usetwo 1/4 - 20 nylon
bolts to hold the wing in place. Cut the bolts to the proper
length so they will not interfere with the controlsinside the
fuselage. Tighten theboltssothewingisheld firmly inplace
but do not over tighten.

AMA SAFETY CODE

Read and abide by the following Academy of Modd
Aeronautics Official Safety Code:

GENERAL

1 1 will not fly my model aircraftin competition or in
the presence of spectators until it has been proven to be
airworthy by having been previously successfully flight
tested.

2. 'will notfly my model aircraft higher than approxi-
mately 400feetwithin3milesof anairportwithoutnotifying
the airport operator. | will give right of way to, and avoid
flyingintheproximity of full scaleaircraft. Wherenecessary
an observer shall be utilized to supervise flying to avoid
having modelsfly in the proximity of full scale aircraft.

3. Where established, | will abide by the safety rules

for the flying sitel use, and | will not willfully and deliberately 1

RADIO CONTROL

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

2. | will not fly my model aircraft in the presence of
spectators until | become a qualified flyer, unless assisted by
an experienced helper.

3.Iwill performmyinitia turnafter talkk eof f away from
thepit, spectator and parking areas, and | will not thereafter
perform maneuvers, flights of any sort or landing approaches
over apit, spectator or parking area.



FLYING

First of all, if you are flying with other
flyers check to make sure they are not
flying or testing on the same freguency as
your model.

Try to find an experienced pilot to help you with your
first flights. Although the SPIRIT is very easy to fly, an
experienced pilot can save you a lot of time and possible
aggravation by helping you get your model in the air
smoothly for the first couple of flights.

TRIM FLIGHTS

Itisagood ideato do acouple of trim flights before each
flying session to make sure the plane is still in trim and the
radio is working properly. The model will survive a hard
landing from 5 feet much better than it will one from severd
hundred feet. The first few trim flights should be done over
agrassfield. The longer the grass the better (more cushion).
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Turn on the transmitter first and then the receiver and
hold the SPIRIT under thewing with the nose pointed slightly
down and directly into the wind as shown in the photo. Itis
very important that you launch the model with thewingslevel
and the nose pointing at a spot on the ground about 50 feet in
front of you. Haveafriend stand off to the side of you and tell
you weather the nose is pointing up or down. Show your
friend the picture above so he will know what to look for. If
the sailplane is launched with the nose up or launched too
hard it will climb afew feet, stall and fall nose first straight

Rubber is relaxing

down. With the nose pointed down dlightly the sail plane will
accelerate down until it picks up enough flying speed then
level off and glide forward. The plane should be launched
with agentle push forward. With alittle practice you will be
able to launch itjust the right speed so it soars straight ahead
inalong and impressive glide path. Adjust the trimson your
transmitter to get the plane to fly straight ahead in a smooth
glide path.

Onceyou get the hang of launching it you cantry turning
the plane during the trim flights by gently applying a
"touch" of right or left rudder. You can dso try "flaring”
the landings by slowly applying a touch of up elevator (pull
the stick back) astheplanenearstheground. The SPIRIT will
continueto fly just afew inches off the ground for a surpris-
ingly long distance. Itisimportant you don't "over-control"
the model. Make any control inputs slowly and smoothly
rather than moving the transmitter sticks abruptly.

YOUR FIRST HI-START LAUNCH

A hi-start is the most popular way to launch your SPIRIT.
It consists of 25-100' of rubber tubing and 200" - 400' of string
with aparachute or streamer at the end. Oneend of therubber
is staked down directly upwind of the launch point. One end
of the string is attached to the other end of the rubber and the
end of the string with the parachute has aloop or ring and is
attached to the towhook on the sailplane.

TYPICAL HI-START LAUNCH
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Follow thedirections that came with the hi-start and lay it
out directly into thewind. Place the stake at the far upwind
edge of the flying field so the parachute will blow back onto
theflyingfield.

Turn on your transmitter and then your receiver and hook
theparachute up toyour plane'stowhook. Pull theplaneback
approximately twice as far as the rubber is long (ie. 100 of
rubber = pull back 200 or whatever the hi-start instructions
state. A "fish sca€’ is handy for determining the correct
amount of pull. Foryour first flights pull the planeback until
thereisapproximately 8 Ibs. of tension. Moretension can be
used after you get acquainted with the launching procedure.

Hold theplane above your head with thewingsleve and
thenosepointed slightly up and directly into thewind. Give
the plane a healthy push forward to get it flying and it will
climbuplikeakite. Y ou should not haveto touch theelevator
during the launch but use the rudder stick to keep it going
straight up. Astherubber relaxestheplanewill fly off the hi-
start and the parachute will bring the end of the string back
towards you.

FIRST FLIGHTS

FindaBIG OPEN field for your first flights. Thebigger
the better as you won't have to worry about where you need
to land. Ground based objects (trees, poles, buildings, etc.)
seem to attract model airplanes like a magnet. Again, we
would liketorecommend you find an experienced pilot to
help you with these first flights.

NOTE: You need to remember that your
radiocontrol respondsasif you weresitting
in the cockpit. When you push the trans-
mitter stick to theright, the rudder moves
totheplane'sright! Thismeansthat when
theplaneisflyingtowardsyou it may seem
liketherudder controlsarereversed (when
you give "right" rudder the planeturnsto
your left-which isthe planes "right") Itis
sometimes easier to learn to fly the plane if
you always faceyour body inthedirection the
planeisflying and look over your shoulder to
watch the model.
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Don't worry about accomplishing very much on your first
flights. Usetheseflightsto get the "feel" of the controlsand
the SPIRIT'S flying characteristics. Try to keep the plane
upwind and just perform some gentle "S' turns (always
turning into the wind) until it is time to set up for landing.
Have a helper adjust the trims on your transmitter (alittle at
atime) until the plane will fly straight and level with the
transmitter sticks in their neutral positions. It can be very
hard for abeginner to fly aplane straight towards him as he
would have to do if the plane were downwind and every
mistake takesthe planealittle farther downwind. Whenitis
time to land just continue performing the gentle S-tums
upwind and let the plane glide onto the ground. Don't worry
about where the plane lands, just miss any trees, eic.

Practiceflyingdirectly into thewind (upwind of yourself)
without letting the plane get off course and then turn and
come downwind until the plane is even with you and try it
again. Whenyouarecomfortablewithflyingdirectly intothe
wind, startletting the planego behi nd you (downwind) alittle
beforeyou start back upwind. Continuethisuntil youcanfly
directly towardsyou from downwind without getting disori-
ented. At this point you can start to establish a "landing
pattern” and bring the sailplane in for alanding from down-
wind. Thisenables the plane to be flown as slowly (ground
speed) as possible for accurate landings.

THERMAL FLYING

Thermal soaring is one of the most intriguing of al
aspects of flying and the SPIRIT was designed to excel at
thermal 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. The following
paragraphs and some flying time should help educate you
about this unique style of flying.

FACTSABOUT THERMALS

Thermals are a natural phenomenon that happen outside,
by the millions, every single day of the year. Thermals are
responsible for many thingsincluding forming several types
of clouds, creating breezes, and distributing plant seeds and
pollen. If you have ever seen a dust devil (which is nothing
more than athermal that has picked up some dust), you have
seen athermal inaction. Their swirling actionisvery similar
to that of a tornado's but of course much gentler. Most
thermals have updrafts rising in the 200-700 feet per minute
range but they have been known to produce updrafts of over



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

Thermals are formed by the uneven heating of the earth
and buildings, etc. by the sun. The darker colored surfaces
absorb heat faster than the lighter colorswhich reflect agreat
deal of the sun's energy back into space. These darker aress
(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 theair over thelighter areas and the more buoyant warm
air rises as the cooler, denser air forcesits way underneath the
warmer air. Asthiswarm air isforced upward it contacts the
cooler air of the higher altitudes and this larger temperature
difference makes the thermal rise quicker. The therma is
gradually cooled by the surrounding cooler air and it strength
diminishes. Eventually the thermal stops rising and any
moisture contained in the oncewarm air condenses and forms
apuffy cumuluscloud. Theseclouds, which mark thetopsof
thermas, arc usually between 2000 and 5000 feet high.

TYPICAL THERMAL

Wind causes thermal
to drift downwind

WIND DIRECTION
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THERMAL SOARING

It takes a lot of concentration to thermal soar effectively.
A sailplanecan fly along the edge of athermal and unlessthe
pilot is carefully watching the model he may not realize the
opportunity togain somealtitude. Because most thermalsare
relatively small (a couple hundred feet in diameter or less at
400" atitude.) compared to the rest of the sky, the sailplanes
will rarely fly directly into the thermal and start rising.
Generally, the sailplane will fly into the edge or near a
thermal and the effects the thermal has on the plane may be
almost unnoticeable. As the sailplane approaches athermal,
thewingtipthat reachestherisingairfirstwill beliftedbefore
the opposite wing tip. This causes the plane to "bank" and
turn away from where we would like the plane to go.

When you are thermal soaring, try to fly as smoothly and
straight aspossible. Trimtheplanetofly inastraightlineand
only touch the controls when you have to. Watch the
sailplane carefully and it will tell you what it is encountering.

When the sailplane flys directly into a thermal it will
either startrising or stop sinking. Either caseisreason enough
to start circling (especialy in a contest where every second
counts). Fly straight ahead until you feel like you are in the
strongest lift, fly a couple of seconds farther (so your circle
will becenteredin thestrongest lift) and then start circling in
afairly tight but smooth turn. When the sailplaneis low the
turns have to be tighter to stay in the strongest lift. Asthe
plane gains altitude, the turns can be larger and flatter. The
flatter theturn the moreefficient the planeisflying, but
donbeafraid toredly "crank" itinto asteep bank when you
arelow. Ifyou seetheplanefalling off on onesideof theturn,
move your circle over into the stronger lift. Thermals move
along with thewind so as you circle you will be swept along
withit. Be careful when thermaling that you don't get so far
downwind you can't make it back to the field to land.

If the sailplaneis flying along straight and all of a sudden
turns, |et the plane continue to bank (you may have to giveit
somerudder to keep itbanking) until it hastuned 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 circling just as you did when flying
directly into a thermal.

Thermals are generated all day long, but the strongest
thermals are produced when the sun is directly overhead.
10:00 am - 2:00 pm seems to be the best time to get those
killer" thermals. Some of these thermals can be very large
and you may find it hard to get out of them. If you find
yourself getting too high, don't divethe plane to get out of the
lift. Sailplanesarevery efficient aircraft and they will build
up alot of speed and could "blow up" in the rough air of a
thermal. The easiest way to lose altitude is to apply full
rudder and full up elevator. Thiswill put theplaneinto atight



spin that will not over stress the airframe but it will enable it
to lose atitude very quickly. Thisisespecially helpful if the
sailplane gets sucked into acloud or it gets too high to see.
The twirling action will give the sun a better chance of
flashing off of the wing and catching your attention. When
you arehighenough andwant to leavethethermal, add alittle
down trim to pick up some speed and fly 90 degrees to the
direction of thewind. If you arenotrea highandwanttofind
another thermal, you may want to look upwind of the last
thermal. The same source that generated this thermal is
probably producing another. Just watch out for "sink™ itis
often found behind and between thermals.

Asyou might expect, with al thisair rising, thereisaso
arsinking. Thisair isthe sailplane pilot's nightmare that can
really make soaring challenging. "Sink" is usually not as
strong as the thermals in the same area, but it can be very
strong. Down drafts of many hundreds of feet per minute are
common on agood soaring day. These down drafts can make
asailplanelook likeitisfalling out of theair. Because of this,
it is important that you do not let the sailplane get too far
downwind.

When encountering sink, immediately turn and fly 90
degrees to the direction of thewind (towards you if possible).
Applyalittle "down elevator"andpick upsomespeedtoget
out of thesink asfast aspossible. Every second you stay in
thesink is precious altitude lost.

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 thermalsarebeing formed. Thermalsareoften formedin
cyclesand can befairly regular soif you keep track of thetime
intervals you will have a pretty good idea of when and where
athermal may be generated.

Watch thebirds! - Thermalssuck up small insectsthat many
birds loveto eat. A bunch of swallows flying around in one
areamay indicate athermal. Soaring birds (hawks, vultures,
eagles etc.) are the best thermal indicators. They not only
show you where the thermal isbut they a so show you where
thecenter is. These "Masters of the sky" will often fly right
along with sailplanes.

Practicethose landings! - Most thermal contests arewon or
lost during the landing. Establish aparticular landing pattern
andtrytosticktoitforal landings. Learn to shift your pattern
to account for the wind and particular flying Field character-
istics. Spoilers can be very useful during contest landings.
They allow you to bring the sailplane in for alanding higher
or faster than normal to guard against any last minutesink or
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gustsand dump theextraaltitude and speed at the last second.
They can also be used to help control your skid. Opening the
spoilerswill stop theplane from diding alittlequicker. You
canal so"steer” theplanewhileitissliding along theground.
Don'texpecttobeableto "horse itaround"butyoucangan
vauable inches by using the rudder to guide it towards the
spot as it dides to a stop. Be very careful not to "ground
loop" the plane since you will lose your landing pointsif the
plane flips over.

Concentrate! - Keep your eyeon your sailplane during your
contest flights. Have ahelper or your spotter watch the other
sailplanesintheair. Sometimesyour sailplanewill wiggleso
quickly or gently that you may miss it if you are not paying
closeattention. If you find aproductive thermal, don't leave
it because your helper tells you that someone ese has found
a different one.

Know your sailplane! - Learn what your sailplane will and
won'tdoand fly within thisenvelope. Thiswill alow youto
ride thermals downwind while knowing when you have to
head back to make your landing safely.

Learn from thewind! - Keep track of whichway thewindis
blowing. If the wind suddenly shifts, there is some therma
action fairly close to you. The air is probably being either
sucked upinto athermal or falling out of somesink. Ineither
case it isoften agood ideato fly in the direction thewind is
blowingif your sailplaneisin thegenera area. Thiswill take
you towards athermal if there is one or away from the sink,
both of which are desirable.

SLOPE SOARING

FLYING

Sope soaring is a type of flying that is very popular in
hilly regions and aong the coasts. This type of soaring is
possible when the wind is blowing directly up ahill or cliff.
Asthewind hitsthedopeitisforced up producing lift which
can be utilized by real sailplanes, hang gliders, birdsand even
model sailplanes.

To be able to dope soar, you need a dope with a smooth
piece of land (or water) out in front of it and a breeze blowing
pretty close to straight up the dope. The higher and steeper
the hill or cliff the better. Also the larger and smoother the
landoutinfrontthebetter. Theair flowingaonghitsthehill,
isforced up and can generateavery large areaof lift. Behind
the hill is a large area of turbulent air that can be very
dangerousto try to fly in. The faster the wind is blowing the
stronger the lift and turbulence will be.



To fly off a dope, stand near the edge and throw the
sailplane (nose down) into thewind. Asthesailplaneflysout
into the "band*" of liftitwill begin to gain dtitude. Turnand
fly parallel to the slope and make all of your turnsinto the
wind (especialy when you are close to the dope). You will
be surprised at the altitude you can gain just from dope lift.
Thermals will often be "popped loose" by these dopes. If
you catch athermal and follow it downwind, be very careful
tostay highenoughto makeitback totheslopewithoutflying
through the turbulent air behind the dope. If you don't have
enough altitude you may want to land agood distance behind
the dope if possible to avoid this turbulent air.

SLOPE LANDINGS

Landings can be very tricky on some dopes. On gentle
dopes you can often fly very close to the top of the dope and
"dide" into the top of the slope without encountering any
turbulent air. On steeper slopes you may haveto be alittle
more aggressive to get theplane out of thelift. Inany caseit
isagood ideato tak to the local flyersto plan your landing
before you launch your plane.

POWERED LAUNCHING

Your SPIRIT can also be launched with either an eectric
motor or afuel powered engine. "Power pods' areavailable
for both electric motors and fuel powered engines and are
easily mounted on top of the wing with rubber bands. These
power pods will alow you to launch your SPIRIT from
smaller fieldsthan woul d be possible with ahi-start. They do
however, cut down on the soaring performance of the
sailplane due to their added weight and aerodynamic drag.

Since each power pod has its own s&t of instructions
we will not explain their use any further here.

BALLASTING

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

Add the weight as near as possible to the CG of the
plane. 6-8 oz. will make a noticeable difference in the
sailplane's flying speed and more can be added if needed.
Make sure to recheck the CG of the plane after adding
ballagt, it should remain whereit was.

Havea ball! But always stay in control |
and fly in a safe manner. '

GOOD LUCK, WE HOPE YOU '
CATCH MANY THERMALS!

BUILDING NOTES

Kit Purchase Date: -
Where Purchased: : - -
Price: _

8-Digit #on End FlapofBox:
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PARTS LIST

PART# QTY. DESCRIPTION

PART# QTY. DESCRIPTION

PACKED LOOSE IN KIT

SUB-PACK LONG STICKS (Cont.)

CANPY044 1  SPIRIT Canopy

SPRTDOL 1  SPIRIT Deca Sheet

SPRTF1I0 1  Shaped Balsa Nose Block

SPRTF12 1  ABS Formed Cockpit

SPRTPOL 1  Full Size Plan Sheet

SPRTP02 1 Instruction Book

SPRTW15 2  Tapered BasaWing Tip Block

WIRES1I0 1 36" Wire W/ Threaded Ends

ALUMO10 1  Aluminum Wing Joiner

SUB-PACK DIE-CUT FUSE PARTS
(SPRTAOQ1)

SPRTFO1 2  3/32" Basa Fuselage Sides,
Wing Saddle Tripler

SPRTF02 2  3/32" BalsaFuselage Doublers

SPRTFO3 1  1/8" Plywood Front Fuselage
Bottom

SPRTF04 1  3/32' Badsa Rear Fuselage

Sheeting

SUB-PACK DIE-CUT WING RIBS (SPRTA02)

SPRTW0O1 1 1/8'BadsaRibs 1A,1B,3A,3B

SPRTW02 2  1/16" BdsaRibs 2, 2S

SPRTW03 2 116" BasaRibs2, 4-10

SPRTW07 2  1/16" Basa Shear Webs

SUB-PACK MISC. DIE-CUT SHEETS
(SPRTAQ3)

SPRTFO5 1  1/8" Plywood Formers and
Canopy Ends

SPRTFO6 1  1/8' BalsaCanopy Base

SPRTS01 1  3/16" BasaTail Pans

SPRTW04 1  1/8' Plywood Dihedral Braces

SPRTW05 1  1/16" Plywood Wing Joiners,
Towhook Plate, Spoiler Horn

SPRTW06 1 1/32" Plywood Polyhedra
Braces

SPRTW08 1 1/8" Plywood Clamps and
Gauges

SUB-PACK LONG STICKS fSPRTA04)

SPRTFO7 4  1/8' Square x 24" Bdsa

Stringer

SPRTF08 2  3/16" x 24" BasaTriangle

SPRTFO9 2  1/4" Square x 18' Basa
Pushrod

SPRTS02 3 316" x 3/8"' x 30" Basa Tail
Frame

SPRTS03 2  1/8' x 316" x 30" Bdsa

SPRTW13 4 1/8' x 516" x 23-1/2" Bass
wood Inner Spar

SPRTW14 4  1/8' x 516" x 151/8" Bass

wood Outer Spar

SUB-PACK L.E./T.E. /[ ELEVATOR / WING
SHEETING (SPRTAO06)

SPRTS04 1  3/16" x 1-1/2" Tapered Basa
Elevator

SPRTW10 1  Shaped BalsaLeading Edges

SPRTW11 2  1/4" x 1-1/4" Tapered, Notched
Inner Wing T.E.

SPRTW12 2 14" x 1-1/4" Tapered. Notched
Outer Wing T.E.

SPRTW17 3 116" x 3 x 30" Basa Wing
Sheeting

SUB-PACK HARDWARE AND SMALL
PARTS (SPRTMO1)

DOWELO030 2 14" x 3-1/2" Hardwood Wing
Dowel

DOWEL033 1  18' x 1-1/4" Canopy Hold
Down Dowel

NUTS001 3  4-40 Blind Nut

NUTS002 1  4-40 Hex Nut

NYLONO3 2  Small Nylon Control Horn and
Nutplate

NYLONO9 1  Nylon Hinges (12 per Tree)

NYLON17 2  Nylon Clevis

SCRW001 4  2-56 x 3/8" Machine Screw

SPRTF1L 2 14" x 3/8" x 2" Basswood
ServoRall

WBNT148 1  4-40 Threaded Towhook

WSHR0O05 1  #4 Flat Washer




2- VIEW DRAWING

Use this drawing to plan your trim scheme

40




