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The *Checkmate wa: designed by Steve Helms for the "Turn Around" pattern
evert, in addition to performing the AMA pattern maneuvers. Being a larger
model, all maneuve.; are slower and more graceful than the smaller, faster
aerobatic m.lels.

Before starting t~ build the Checkmate, please read through the instructions
as you wiil have *r make several decisions regarding type of motor, type of
pipe if 2 cycl: motor is chosen, motor to pipe header if 2 cycle, and
landing gear configur'ation. The design of the fuselage will require either
a ™ 400~ fuel tank for a 4 cycle, or the IM 450cc fuel tank for a 2 cycle.
The nose gear, if used, is a IM belly mount mechanical unit. Any of the
popular main gear units, either mechanical or air, will fit in the wing.

If a 2 cycle is us~d. the pipe/header requirements will be different for a
caildragger versus i tricycle landing gear configuration. The taildragger
weader will require an S bend, the tri gear will require an S bend with a 15
to 20 degree left off-set to clear the nose gear unit. A "flat" pipe is
available that w1l fit inside the belly pan without cutting into the wing
center section °  pipe clearance. The use of a normal pipe will require
removing a small [~rtion of the wing center section for pipe clearance.

The design requiires 2 aileron servos, one in each wing panel, and a "Y"
¢rvo adapter. The rectracts may require either one or two servos depending
on 2 or 3 gear configuration, and how you set up the landing gear. Mixture
wuld require another serve, if used. So a total of 8 servos may be used, 3
o whicn could be mounted in the wing. Hence, the need to PLAN AHEAD.

T-e - Hlit elevator .ses a "Y" type push rod for independent adjustment. We
“Ous  suggest cables for the rudder, and 2 rudder horns are provided in the
kit for this purpose.

1. hardwood motor beams are part of the fuselage structure, and should not
be replaced with a metal mount. The proper amount of offset thrust has been
machired into the motor beams. The structure of the Checkmate is strong
enough for any f£7l. covering, or, 3/4 oz. cloth and paint may be used.

The weight difference between a 1.20 4 cycle and a .61 2 cycle with header
and pipe is small, but the weight is in a different place. If using the 4
cycle, wove the servr . ', the rear of the servo area. Move them behind the
cokpat 1f a 2 cycle 1+ used.

The construction of the Checkmate follows nermal kuilding practice.
Toerefore, we will try to be brief.
>
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sheeted foam cores on ‘another model, you are familiar with the various
adhesives available. We prefer a slow, 2 hour epoxy. The preparation of:
the cores is the same regardless of adhesive used. Remove the core from the
‘block, and sand all ridges or wire drag marks, Use a sanding block, and
nothing coarser than 220 grit. Remove all sanding dust from the cores.

Refer to the materials list and count out the number of correct size balsa
sheets toccverﬂmepattyouareworkuqm. The fin and stab require the
1/16 sheet to be cut; “see the plans or that section of the instructions.

Join the sheets togethet using masking, tape, turn them over and glue joints
with quick drying glue of your choice. Remove the masking tape and lightly

sand

Draw a straight line down ‘the leading and trailing edge of all foam cores.
Place the cores back in their core blocks, and place on flat surface. Check
to see all cores are straight. Check for wash in and oyt for both the stab
and wing cores. ~If the cores are not straight, or if the tip to %oot
measwrment is not correct, block the core block according to your
measurment. Do not apply the sheeting to the cores until all cores are
straight when in the core blocks.

Apply the adhesive you are going to use according to the instructions that
come with it. If using epoxy, wipe off all excessive epoxy before plac:mg
the sheeting on the cores. Epoxy is strong, but heavy. After

cores, place them back into the core blocks. Weight the core blocks, and
allow 24 hours for curing. Even instant adhesive should be left in the core
“blocks for 24 hours to cure.

RUDDER

Glue the front and rear rudder parts together. Use epoxy to glue the rudder
- horn hardwood block in place.  Sand rudder to shape, but do not shape the
leading edge of the rudder. This will be déne during final sanding for
proper fin to rudder line fit.

FIN

Join the 1/16x3x15 sheets for both sides of the fin. It takes 2 plus sheets
plus a small piece of scrap to cover both sides, (see the plans). Cut the
sheet to the size and shape shown on the plans, and pin.over the plan. Glue
the fin ribs into place. Now glue the fin posttotherearﬁ this assembly.
Before you cut the second side sheet, cut a wedge ;scxﬁp shim: . the
_tral.l:mgedgeofthefm This is needed to insare & sttaight fin. The wedge
is 7 7/8 in. long and tapers-from 5/16 in. at the bottom of the fin to 0 at
the tip. Slide this wedge under the 1/16 sheet at the trailing edge while
keeping the leading edge down tight on the table. To be sure the assembly is
straight, measure from the table to the center of the trailing edge ribs.
Phen you are satisfied with accuracy, glue the second 1/16 skin in place and
let dry. Now glue the leading edge block and fin tip in place. Do not sand
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STABILIZER AND ELEVATOR

Cut two of the 1/16X3X15 stab sheets from the top left corner to the bottom
right corner; check the materials list for the proper sheet size. This will
give you the four leading edge sheet pieces necessary. Join two 1/16X3X15
sheets to each triangular leading edge piece. Lightly sand the stab cores
and remove any dust. Apply the adhesive you are using, and place the joined
1/16 sheeting on the cores. If using epoxy, place the cores back into the
core blocks, add weight, and allow to dry as previously. Remove the
excess 1/16 sheet from around the cores. Add the 1/4X1/2X15 leading and
tapered trailing edges using epoxy. Do not join the stabilizer halves yet.

sand the two halves to shape. Using the plan as a guide, mark the top and
bottem of each stab half at the hinge line. Then mark an additional 1/4 in.
on each side of the hinge line. Cut the elevator from the stab, and be sure
to remove the 1/4 in. section from the stab trailing edge as well as the 1/4
in. from the elevator leading edge.

Locate the rear upper fuselage side piece. Using the plan as a guide, mark
where the leading edge of the stab goes on the slot machined into the rear
of the side. The slot is the correct incidence line. Place a stab half on
the slot with 0 degrees incidence, and the leading edge on the mark. Using
a ball point pen, draw the outline of the stab on the outsided of both side
halves.

Draw a straight line on the stab trailing edge, 1/4X3/4X30. Using epoxy,
glue the stab halves and the trailing edge together. Use the line as a
guide for proper alignment. Trim the trailing edge to length, do not glue
the tips on yet. Epoxy the 1/4X3/4X15 elevator leading edge in place. Cut
the elevators to the top view shape shown on the plan. Add the 1/16 foam
caps. Using epoxy, add the 1/8 plywood elevator horn plates. Be sure the
horn plates are 90 degrees to the elevator hinge line.

Draw a straight line down the rear of the stab trailing edge, and down the
front of the elevator leading edge. Hinge the elevators to the stab using
at least 3 hinges. Be sure to inset the tip of the elevators at least 1/32
of an inch. With the hinges in place, but not glued, tack glue the
elevators to the stab. Epoxy the stab tips into place. Sand the elevator
stab assembly to final shape. Break the elevators loose from the stab, and
"' shape the leading edge of the elevator at the hinge line. This
completes the elevator/stab assemblies for now.

WING

Complete the core preparation of the wing panels. Join 8 sheets of
1/16x3x36 as shown on the plan. Cut the sheets as shown on the plan. Then
prepare the remaining sheets the same way. This will make the necessary 4
wing panel coverings. If you desire, all holes can be cut into the wing
panels now, or after they are covered. We cut the openings after covering.
If you cut the holes first, cut the following: servo, servo leads, whee’ and
retract well, and notch for retract air lines or mechanical push rods.
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After the sheeting to foam adhesive has dried, trim excess 1/16 sheeting
from the cores. Add the 1/4x7/8x36 leading edge, 1 in. tapered trailing
edge, and tip using epoxy. Sand both panels to shape. Using the plan as a
guide, draw the aileron hinge line on the top and bottem of both panels.
Draw the 1/4 in. wing hinge cap and aileron leading edge lines top and
bottom. Cut the ailerons, and cut out the additional 1/4 in. from the wing
hinge line and aileron leading edge. Cut 5/32 in. off each end of the
aileron. Use epoxy to attach the 1/4x1 1/8x24 aileron hinge cap and aileron
leading edge. Add the wing 1/16 balsa foam caps where you cut the aileron.
Test fit the aileron in the wing. After the 1/16 foam caps are glued to each
end of aileron, an end gap of no less then 1/32 in. should exist at each

end.

Draw a line down the center of the wing aileron hinge cap and the leading
edge of the aileron. 1Install 4 hinges on the line without gluing. Tack
glue the aileron in place with the hinge in place but not glued. Sand the
wing/aileron hinge line to shape. Remove the aileron and "V" the leading
edge.

Using the plan as a guide, mark the pivot point for the retracts you are

going to use with a ball point pen. Cut out to mount the retract (follow
manufacturers instructions), and center of wheel well from pivot point. The
distance from the pivot point to the center of the wheel well is determined
by the length of the gear leg. Gear leg length is determined by prop
diameter. This is calculated by dividing the wheel by 2, adding 2in., and
adding the length of the gear leg. This calculation gives you the ground
clearance to the thrust line. Example: gear leg is 5 1/4 in., wheel
diameter diveded by 2 is 1 1/4 in.. Total would be 5 1/4 plus 1 1/4 plus 2
or 8 1/2 in.. This would give you a safe prop diameter of 14 in., with 1
1/2 in. of ground clearance. A longer gear leg would allow for larger
diameter props, and vice versa with a shorter gear leg.

Make the required cut-outs to mount the retracts, gear leg, and wheel well.
Add at least 1/2 in. to the wheel diameter when determining wheel well size.
This will insure proper clearance. Use the 1/64 ply to cover the exposed
foam in wheel well and gear leg cut-outs. Drill a hole from the wheel well
to the root for either the mechanical linkage or air lines.

Cut the opening for each aileron servo. Be sure the servo leads do not go
through the wheel well area. The location on the plan should not require a
servo extension. If you sheuld use an extension, move the servo out toward
the tip 4 to 6 in.. When the aileron servo is properly mounted, the servo
output wheel or arm should be above the bottom sheeting (note no servo hatch
cover is used). After cutting the servo well hole, line the hole with 3/32
balsa. Epoxy the 1/4 in. plywood servo mounting rails in place. If not
already done, cut a notch in the foam for the servo leads. Mount the servo
in the wing. Using the servo as a guide, locate where the aileron 1/8 in.
plywood horn plate goes on the aileron. Cut a notch in the aileron leading
edge and sheeting to accept the horn plate. Remember, the horn is 90
degrees to the hinge line. Epoxy the horn plate to the bottem of the aileron
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mechanical main gear slot can be found. Place the panels top side up on a
flat surface. Push a pin into both panel tips, half way between the leading
and trailing edges. Tie a string from one pin to the other. Raise the panel
ends until the distance between the string and the ‘center of the wing is
5/16 in.. Sand the root of both panels until they mate with each other,
with the string to center distance at the correct 5/16 in.. Using
measurment or an incidence meter, line up the wing panels so both tips are
parallel to the flat surface. Join the wing halves using 5 min. epoxy.
After the epoxy has dried, use the plan as a guide and cut out the leading
edge at the center of the wing. Make a notch for the 1/8 in. ply dowel
brace. Use 5 min, epoxy to glue the 1/8 ply dowel brace and 1/16 balsa
tank liner in place. This completes the wing for now.

FUSELAGE

Start the fuselage by making the sides, one left and the other right.
First, join the upper and lower halves of the fuselage rear. Place the rear
section on the plan sheet. Place the front section on the plan with the
angle cut at the wing saddle on top of the rear section. Cut the front of
the rear section to match the angle of the front section. Glue the front
and rear together making sure the top of the fuse side makes a straight
line. Epoxy the 1/16 ply doubler in place. Note, the doubler is 1/8 in.
down from the top of the fuse side. Make sure one side is a left, the other
a right. Join the four 1/8 balsa shaped top former pieces. Using the plan
as a guide, mark the inside of both fuse sides and top former for the bulk-
heads. Add the 3/8 tri stock to the bottem of the sides.

Before going any further, notch the firewall for the pipe if using a 2 cycle
motor. Drill holes in firewall for push rods, fuel line, and vent.

Pin the 1/8 balsa top former down to the flat building surface with the
front of the top former hanging over the surface about 1/8 in. Epoxy bulk-
head 3A to the front of bulkhead 3. Using the marks on bulkhead 3A as a
guide, drill a 5/16 hole for the wing dowel. Test fit the dowel,it should be
snug. Using the marks on the top former as a guide, glue in place bulkheads
4,5,and 6. Glue the sides to the bulkheads and top. Use a 90 degree square
assure the sides are 90 degrees to the building surface. Epoxy bulkhead 3
and 3A to the sides and top. Epoxy in the rear wing hold down and the 1/4
tri stock. Glue bulkhead 4A in place. If you are going to use rudder
cables, put the guide tubes in now. Glue the 3/16 rear bottom in place.
Use slow epoxy to glue in place bulkheads 1, 2, and the hardwood motor
mount. Tack in place the 1/8 lite ply jig provided for proper motor mount
spacing. Use clamps and rubber bands to hold the sides against the motor
mount while the epoxy dries. Add the 1/4 tri stock using epoxy.

Remove the fuselage from the building surface and glue the 1/4x1/4 cockpit
sides in place, using the plan as a guide. Epoxy the 1/4 in. cowl sides in
place. It is necessary to remove a small amount of the 1/4 in. cowl side
bottom where they glue to the sides. Add the cowl top.
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motor mount rail until the motor you are going to use fits. Mount the motor
so the prop drive washer extends 3/16 in. past bulkhead 1. Epoxy the
spinner ring in place using a 1/16 in. shim between the 1/8 ply spinner ring
and the spinner back plate. Shim or sand the spinner ring until it makes
contact with the 1/16 shim all around. Remove the spinner back plate and
motor from the fuselage, and sand the cowl top to shape.

Place the fuselage back on the building surface so the top of the fuse
sides are parallel to the building surface, and the sides are 90 degrees to
the surface. Using the plan as a guide, mark the locations of formers A-E.

Epoxy fin to the fuselage. Glue formers A-F in place. Add 3/32 sheet rear dec
sides. It is necessary to trim the bottem of the deck sides for proper fit.
Remember, the grain is straight at the top of the rear deck sides. Add the
1/4 rear deck top. Sand and carve rear deck, fin, and fin leading edge to
shape. Tack glue the rudder in place and sand to shape.

Turn the fuselage over and mount the wing. The wing is set at 0 degrees
incidence in relation to the top of the fuselage sides. Align the wing a 0
degrees; center the wing on the fuselage center line, and measure equal
distance from the fuselage rear to each wing tip. Make alignment mark on the
wing when all readings are correct.

Reach through the tank compartment and drill the leading edge of the wing
with a 5/16 in. drill, drilling through the 1/8 ply wing dowel plate.
Remove the wing and place wax paper in the wing saddle at the leading edge
where the dowel mates with the fuselage. Use slow epoxy in the wing dowel
holes, and insert the two 5/16 dowels. Place the wing back on the fuselage
with dowels going through bulkheads 3 and 3A. Use your marks for proper
allignment, and allow to dry. Recheck allignment, then epoxy the rear hold
down plate in place. Drill and tap for the two 1/4x20 rear hold down bolts.

Turn the fuselage/wing assembly over and block up on a flat surface for a 0
degrees wing incidence reading. The wing tip should be the same distance to
the flat surface for the correct reading. Insert the stab through the cut
out. Align the stab to 0 degrees incidence to the wing. The stab tips
should be equel distance to the flat surface and equel distance to the wing
tips. Epoxy in place and let dry. Make a stab to fuselage fillet using
epoxy or a comparable glue such as Hobby Poxy #3.

Turn the fuselage back over with the wing mounted. If you are using a 2
cycle, mount the motor. Mount the pipe and header. If the pipe contacts
the wing when the fiberglass pan is in place, cut out the center section of
the wing until at least 1/2 in. clearance is obtained between the wing and
the pipe. Line the cut out area with the supplied 1/64 plywood. Install
the rear pipe holder. Remove the wing and glass the center section using 4
or 6 oz. cloth. The cloth should go 1/2 in. outside the fuselage sides. If
you are using a 4 cycle, Jjust glass the center section of the wing. Return
the wing to the fuselage and bolt in place. Glue the wing 1/4 side filler
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With the motor removed, fit the fiberglass pan to the mated wing and
fuselage. Remove the pan. Glue in place the 1/16 wire guide pins in both
the wing and fuselage. Epoxy the 1/8 ply pan pin doublers in line with the
guide pins. Add the 1/4 ply doubler for the firewall mounting screw. Drill
the glass pan for the guide pins and mounting screws.

Epoxy the rear pan hold-down hardwood blocks on the inside of bulkhead 4A
and the pan. Mount the pan and drill the hole for the 6-32 rear pan bolt
and blind nut. Epoxy the blind nut in place. Glue the 3/16 rear bottom in
place.

If you are using a 4 cycle, the pan can be cut at the leading edge of the
wing. Epoxy the 3/8 balsa bulkhead in the pan so the center of the bulkhead
is in line with the wing leading edge. Use a hobby saw to cut the pan and
bulkhead in two. Glue the back half to the wing, and leave the front half
removable.

Add the tank bottom and the 1/4 tri stock under the tank bottom. Cut the
tank opening in the 1/8 balsa top block, refer to the plan. This completes
building the model structure.

Cut the air opening in the front of the pan, see the plan. For a 4-cycle,
cut the pan to clear the exhaust and cylinder head. Cut cylinder opening
behind the head another 1/2 in. open. Cut another opening ahead of the
balsa pan bulkhead, 1/2 in. wide by 1 1/4 in. across the pan. For a 2-cycle
cut the same front air opening and a glow plug connector opening. Cut three
slots 1/4 in. wide by 2 in. long, 1 in. behind the head. Cut three more at
the widest point of the pipe. Make a hole for a silicone tube extension
between the pipe outlet and the outside of the model.

Finish sand the entire model. Complete painting or covering of the model.
Mount the radio equipment per manufacturers instructions and hook up all
servos. For your first flights, use the following throws:

RUDDER 1 in. left and right.
ELEVATOR
Low rate 1/4 up 1/4 down
Hi rate 3/8 up 3/8 down
ATLERON
Low rate 3/16 up 3/16 down
Hi rate 1/4 up 1/4 down

Use the forward C.G. mark on the plan for the first few flights. As you
become familiar with the Checkmate, move the C.G. aft until you get the
pitch response you want.

ENJOY YOUR FLYING,
CRAFT-ATIR
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FREE PACKAGED PAC%GES

HARDWOOD /HARDWARE BAG #2

BALSA BLOCK BAG #3

STICK BUNDLE #4

MAIN WOOD BUNDLE #5

LONG SHEET BUNDLE #6

SHORT SHEET BUNDLE #7

DIE CUT BUNDLE #8

RUDDER BUNDLE #9

QUANTITY DESCRIPTION PACKAGE

1 Rudder-shaped balsa 3

1 Horn insert 5/8x3/4x1 5/8 pine 2
FIN

1 Leading edge, shaped balsa 3

2 Sheeting 1/16x3x15 balsa 7

1 Fin tip 5/8xsq.x6 1/2 balsa 3

1 Fin Post %x11/16x9% balsa 3

5 Die cut Rib 1/8 balsa 8
STABLIZER

2 Leading edge x%x15 balsa 4

1 Trailing Edge %x3/4x30 balsa 4

2 Sheeting 1/16x3x15 balsa 7

2 Tips Shaped balsa 3

2 Stab core 1
ELEVATOR

2 Leading edge %x3/4x15 balsa 4

2 Trailing edge-Wedge cut x 15 balsa 4

4 Sheeting 1/16x3x15 balsa 7

4 Elevator foam caps-from 1/16x3x30 balsa 5

2 Horn plate 1/8x3/4xsq. Plywood 2

page 1
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WING
PACKAGE #

~
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Leading edge %x7/8x36 balsa

Trailing edge wedge cut x 36 balsa
Sheeting 1/16x3x 36 balsa

Aileron Hinge Cap %x15/16x21 balsa
Aileron Leading Edge %x15/16x21 balsa
Aileron foam caps from 1/16x3x30 balsa
Servo well liner 3/32x2x30 balsa
Aileron Horn plate 1/8x3/4xSq. Plywood
Wheel well liner 1/64x9%x2 Plywood
Wing mount dowel 5/16x5 Fiberglass Tube
Wing Bolt plate 1/8x1%x3 Plywood

Wing Bolt plate 1/16x1 1/8x3 7/8 Plywood
Wing Tips Shaped balsa

Fuel Tank cut out liner 1/16x2x12 balsa
Pipe cut out liner 1/64x5x15 Plywood
Servo Mount Rail %x3/8x6 Pine (makes 4)
Dowel Plate 1/8x2x4 Plywood

Side Fillers - Shaped balsa

Side Filler Bulkhead xl 7/16x4 balsa
Foam Cores

_N
o
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FUSELAGE

Top Rear - Shaped balsa
Top Front - Shaped balsa
Front side - Shaped balsa
Rear side - Shaped balsa
Lower rear side - Shaped balsa
Bottom 3/16x3 1/4x30 balsa
Cowel sides %x1 1/8 x15 balsa
Cowel Top %x3x14 balsa
Cockpit sides %sq. x9 balsa
ea. left and right motor mount - shaped hardwood
3/8 Triangle x 36 balsa
Y% Triangle x 36 balsa
Wing hold down %x1x2 15/16 Plywood
Motor Mount Jig - 1/8x1 5/8 x 4 Plywood
Doublers 1/16 Die Cut Plywood
ea. Bulkheads 1, and 3-6 1/8 Die cut Plywood
Spinner Ring 1/8 Die cut Plywood
Bulkhead 2 1/4" Shaped plywood
ea. Formers A-F 1/8 Die cut balsa
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Checkmate Materials List Cont.

Fuselage Cont.

Rear Deck Sides 3/32x4x30 balsa

Rear Deck Top %x2x30 balsa

Fuel Tank Bottom 1/8 Die Cut Plywood
Pin Guide 1/8x3/8 Sq. Plywood
Fiberglass Pan

4-cycle pan Bulkhead 3/8x1 5/8x4 balsa
Pan Spacer % x % Sq. Plywood

Pan Hold Block % Sq. Pine

MECHANICAL

Large Horns

6-32 x 1 Machine Screw

6-32 Blind nut

#2 x 3/8 sheet Metal screws

1/16 x 4 % Wire (makes 8 guidepins)
3/32 x 5 Wire (makes Tailwheel wire)
Canopy

% - 20x1 Nylon Wing Bolt
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