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RECOMMENLED SEQUENCE OF CONSTRUCTION

- %
This manual is written in sections for convenient cross-reference.

Before beginning construction of any part of the plane be sure to read all
related sections of this manuai.
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DRAWING LIST/LOCATIONS

%

Two sizes of drawings are referred to throught this manual .

The Tetter at the beginning of the drawing number indicates size: "A"=8%"x 11",

IIBI}__14II X 18” .

"A" size drawings are located in the manual at the end of the

section they are first used and may be referred to in other sections. The

larger “B" size drawings are separate.

This 1ist is included in the manuval to help the builder mcre

easily ltocate drawings.
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AILERON ASSEMBLY

. . -
The BUSHMASTER Ailerons are full span, two panels per wing.
They are made up of an aluminum frame covered with heat shrink fabric.

This assembly procedure should be carefully followed to prevent
any twist to be built into the aileron.

SUPPLIED IN KIT

8 End Ribs
2 Single Pin Triangular Plates (small)
2 Single Pin Triangular Plates (Targe)
2 Double Pin Triangular Plates {large)
2 Double Hole Triangular Plates (large)
2.RoTled Aluminum Noses 96.250 Tong {inboard)
2 Rolled Aluminum Noses 82.375 long (outboard)
2 Stiffening Channels 96.250 long (inboard)
2 Stiffening Channels 82.375 tong (outhoard)
6 End Gusset Plates
4 Angles 5/8" x 5/8" x 96" long
2 Trailing Edge Strips  97.125 long (inboard)
2 Trailing Edge Strips  82.500 long (outboard)
420 1/8" AD42H Rivets
.36 3/16" AD62H Rivets

Contact Cement

Anti-Chafe Tape

Heat Shrink Fabric

1

1. AILERON END RIBS
Rivet the triangular plates to the inside of the end ribs as shown

below (3/16" AD62H rivets).

-

e TRIAMGUL AR PLATE

EWND 2IB

ZIVET FROM OUTSIPE OF KB

FIl.E HEADS FLAT —— T T T
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File the heads of the two riveis located in the rounded end
flat. Do not over-file and weaken the rivets. This will prevent binding
when ailerons are in place.

2. ROLLED NOSE AND STIFFENING CHANNEL

Rivet the stiffening channel to the inside of the rolled nose
as shown below (1/8" AD42H rivets on approximately 3" spacing). Do not
drill or install the first six rivets at each end until end ribs and gussets
are to be installed. Be sure all edges and ends are flush and no twist
exists from one end to the other. ' 3"

—

3
OO UOTINSTALL~4—~«~‘kj ‘*1r~

TTT= NOTCH THE
CHANNEL,
. (BOTH ENDS)

!

]
Uj" T T T T

Notch both ends of the stiffening channels 3/8" to allow clearance

for the end ribs.

3. END GUSSETS

Check that all the gusset plates are the samé height and they are
square 90°. Make a 1" cut in all the gusset plates as shown below. This cut
will allow the gussets to be slipped over the stiffening channel and extend
past the end ribs.

TO BE FLUSH.
STIFFEMING

)
a
9% CHAUHEL—\\\
i
- : —1

ROLLED WOSE / ~l-- £ o0 2" overiap

NCT SHOWW

- GUSSET PLATES
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Install two gussets at each end of each aileron panel, positioned
as shown on drawings BW-28 and BW-29. Be sure that the gussets are square
90° to the stiffening channel and flush to each other. Only install 4 - 1/8"
rivets per panel end, do not install the rivets at the very end of the panels.
These will be put in Tater when the end ribs are in place.

4. STIFFENING ANGLES

Cut 36 - 9 3/4" long stiffening angles from the supplied lengths.
This is enough for all four aileron panels. Trim one leg of all the stiffeners
to the shape shown on Drawing BW-28. A1l the stiffening angles must be the
same length and shape.

Mark out the stiffening angle locations along the rolled nose of
the aileron panels. Attach the angles inside the stiffening channel as shown
on Drawing BW-28, Section "AA" (1/8" AD42H rivets). Be sure the angles are
square 90° to the stiffening channel. If any existing rivets interfere with
the angle locations, drill them out and replace with angle in place or slightly
move the angle location.

5. CUTBOARD END/OUTBOARD AILERONS

This end is a straight flush mount, the gussets do not extend 1/8"
or 3/4" past the rolled nose (see Drawing BW-28).

S1ide the rib in place, the stiffening channel and the gussets fit
inside the flanges of the rib. The rolled nose covers the tabs and flanges
of the rib. Be sure the rib is as far forward into the rolled nose as possible
and the gusset plates are meeting flush at the trailing edge. 1Instail the rivet
Tocated on the rolled nose, furthest away from the trailing edge. Work towards
the trailing edge, alternating from one side to the other. Ee sure that the
rib position does not shift,

CAUTION: HO RIVETS ARE TO BE INSTALLED IN THE RIB TABS LOCATED
NEXT TO THE STIFFENING CHANNEL,
DO NOT INSTALL THE OTHER END RIB AT THIS TIME.
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6. OUTBOARD END/INBOARD ATLERONS ) ' "

This end has the rib tight against the rolled nose and stiffening
channel. The gussets extend 1/8" past the rib (see Drawing BW-29).

S$lide the rib in place, the stiffening channel fits inside the
rib flanges, the gussets and rolled nose fit over the rib. The riveting

procedure is the same as outlined on the previous description.

7. INBOARD ENDS AND TRAILING EDGE STRIPS

To assist in this next step you will need to build a simple jig.
dail a strip of straight wood, approximately 1/2" thick x 8'6" long to a
flat work surface. The jig will help make sure that the trailing edge and
the inboard rib will be straight and square to the outboard rib. Silip the
inboard rib and the trailing edge in place as shown on the Drawings BW-28
and BW-29. Lay the aileron on its side with the trailing edge against the
1/2" strip of wood.

FUST BE FLAT TRAILING EDGE

AND STRAIGHT STRIP
N A

wooD STRIP —/

Rivet the inboard end rib in place first (refer to step 5 and 6),
be sure the end is square. Rivet the stiffening angles and end ribs to the
leading edge strip. Make sure the Teading edge strip is flat against the
work surface and tight against the wood strip, to prevent any chance of it
not being straight.
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END
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8. AILERON FITTING . . -

At this point, the unfinished ailerons are to be fitted to the
unfinished wings. This step will ensure the final assembly will move
smoothly and aliow the wings to be finished.

Begin by running a 1/4" drill through the o0il lite bushings”
located on the aileron mounting brackets. Remove the aileron bracket on
the root end of the wing. Install the outboard aileron first and the in-
board aileron second as shown below. Be sure to install thin flat washers
(ANS60-416L) on the pins, between the 0il lite bushings and the aileron panels.

The final fit should have smooth, free movement, with the smallest
possible gap between the panels. If any play exists from end to end, use
extra washers on the tip end. If necessary, remove the ailerons, remove the
centre mounting bracket and bend it towards the root end. This will fill the
extra space, keep the panels together and ensure that all control mechanisms
at the root end fit together properly.

Once the ailerons are fitted and working well, continue construction

of the wings.

OUTBOARD AILEZON INBOARD AILEEOW /
1N
\\‘BELCKET
UNFINISHED WIkG BOLTS

BRALKET
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WING ASSEMBLY

The BUSHMASTER wing is composed of two full span spars madé*of"
Sitka spruce spar caps, fiber glass shear webs, clear pine compression ribs,
foam full size ribs, drag and anti-drag cables with turnbuckles and full
span ailerons.

Construction time depends on the individual. One man should be 7
able to build &p the wings in 40 to 50 hours {some of the work will reguire
two people). Inspect all parts provided and thoroughly read through this
manual before beginning construction. The ailerons will need to be built and
fitted before the wings can be finished.

TOOLS REQUIRED

PTumb Beob Putty Knife

Miter Saw Level

Ratchet Drive Tape Measure

3/8" Socket Square

3/8" Open-End Wrench 2%" Hole Saw

Needle Nose Piliers Sweging Tool

Staple Gun Drill g
1/2" Staples 1/8, 1/4, 3/16 Drill Bits '
Masking Tape Sand Paper & Sander

Mixing Cups Pop Rivet Gun |

Mixing Sticks Bable Cutters

Razor Knife ‘ Dust Mask

Chalk Line Rubber Gloves

1/2" Screws

Screw Driver

GLUES

5-MINUTE EPOXY - is a two part epoxy resin and hardener, the mixing ratio is 1:1.

This epoxy has an extremely fast curing time, 2 - 5 minutes. Before mixing the
epoxy, have the parts to be bonded ready - fitted, sanded and free of dust, oil,

etc.
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5-M1nuté epoxy is not a structural ' glue, it is used to hold parts
in position for further construction. When bonding foam parts, hold or tape
the parts firmly in place until epoxy cures (approximately 5 minutes). Foam
and 5-minute epoxy chemically react, the foam will want to push up and away

from the other surface.

llever mix new 5-minute epoxy in a container of dried 5-minute
epoxy. The new epoxy breaks down the old and will leave lumps in your new

mix.

EPOXY - is a two part epoxy resin and hardener, the mixing ratio is 1:1.
Unlike the 5-minute epoxy, this product has a pot-Tife of 60 minutes at 70°F .

Epoxy is a structural glue. Parts can be worked with after a 48 hour
cure, but seven days is required before full structural strength is reached.
Areas to be bonded must be sanded and free of dust, oil, etc.

MICRO-BALLOONS - are microscopic glass spheres used in epoxy to make a sanding
paste. Always wear a non-toxic mask when handling and mixing. Micro-balloons

float in the air and are not good for the lungs.

After fully mixing the two parts of epoxy, add the micro-balloons
a little at a time. The final mix should be very thick, your mixing stick
should stand up in the cup. Epoxy, mixed with micro-balloons is easily sanded

once dry.

AERQOSOL - is a microscopic powder mixed with the epoxy to give viscosity to
the glue. Always wear & non-toxic mask when handling and mixing.

Add aerosol to an epoxy/micro-balloon mixture a 1ittle at a time,
until the glue won't run when applied to the vertical surface.

MICRO SLURRY - is a mixture of 5-minute epoxy and micro-balloons. This mixture
is mainly used to seal holes that are drilled through the firewall fibre glass.
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HWING ASSEMBLY - SEE DRAWING NO. BW-19 and BW-20

STEP 1 (JIGS)

Provided in the kit are two locating jigs to hold the D-Cell and
rear spar during wing assembly. The jigs should be checked to make sure the
distance between attach points is 30?. This is important later when mounting

the completed wings to the fuselage.

If space permits, use both jigs and build both wings together.
The wing jigs are to be mounted on a wall, attached to studs, or a brace can
be built to mount jigs on. Make sure the jigs are square and Tevel in all
directions and can not move from this position during wing assembly.

STEP 2 (D-CELLS}"

The fibre glass D-Cells (leading edge)} must be washed and sanded
to remove the green film on the surface and take the shine off, do not over-
sand through the fibre glass cloth (100 grit sandpaper).

Fill any air pockets or rough areas with an epoxy, micro-balloons
and aercsol mix. Re-sand filled areas smooth.

Make four D-Cell saddles to help support and Tevel the D-Cells.
Trace the pattern from the end of a D-Cell and cut the saddles from 1/4" plywood.

Attach the P-Cells to the bottom Tegs of the jigs - 3/8" bolts. The
Teading edge should point down, level the flat surface (shear web) crossways and
from end to end (root to tip). Maximum tolerance allowed between ends is I 1/8",
For pest results, if available, use a builder's Tevel.
STEP 3 (REAR SPARS)

Attach the rear spars to the top legs of the jigs - 3/8" bolts. Be
sure the flat fibre glass surface is up and the strut attach brackets are facing

.
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the same side as the D-Cell. To support the other end of the rear spar,
cut one of the 3/4" x 1%" pine compression ribs to 29%" long, and clamp
in place at the wing end.

STEP 4 (COMPRESSION RIBS)

The éompression ribs are pine 3/4" x 1%" x 30" long. Four ribs
are required per wing. The mounting brackets for the ribs has been pre-
mounted on the D-Cell and the rear spar.

Each rib will have to be cut to a different length. Clamp all
the ribs in place to check for problems.

- Rear spar should be straight and paraliel to the D-Cell

- Distance between rear spar and D-Cell must be 29%"

- The builder must be able to sight through the aileron
attach brackets on the top edge of the rear spar

- re-check that the D-Cell and rear spar are still Jlevel and
straight in all directions.

Use a plumb beb to check that the rear spar is directly over the
D-Cell (See Drawing BW-19).

Drill the 3/16" holes through the compression ribs and install the
hardware. The bolts must run towards the root end of the wing, Washers are
required under bolt heads against wood and all nyloc nuts - AN3-12A bolts,
AN960-10 washers, AN364-1032A nyloc nuts., Once all the hardware is tight,
check that the wings are still straight and level.

STEP 5 (STYROFOAM RIBS)

The styrofoam ribs are all cut to size, however, eight ribs will need
to be cut to fit around the compression ribs. The spacing of the ribs is shown
on drawing BW-20, set them all in place to check fit. Mark the positions on
the D-Cell, sand and clean the glue surfaces - wood, fibre glass, foam. Use

~
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5-minute epoxj to glue the ribs in place. Don't rush, do one or tWo ribs

at a time because of fast curing. The edges of the ribs in place should be

flush with the curved surface of the D-Cell, and wider than the rear spar on
" both sides by approximately 1/8". The ribs must be vertically level 90° to

the D-Cell and rear spar. The ribs at the ends of the wing must be flush

with the ends of the D-Cells and rear spars. B

STEP 6 (AILERON GAP SEALS)

NOTE: BEFORE CONTINUING THE WING CONSTRUCTION, THE
AILERONS MUST BE BUILT, FITTED AND IN PLACE.
(SEE CHAPTER ON AILERON -ASSEMBLY).

There are two upper (1/8" x 4%" x 8' fiber glass) and two Tower
(1/8" x 3 7/8" x 8' fiber glass) gap seals per wing. The gap seals are to
be glued to the outer edges of the rear spar, to cover the space between the

wing and the ailerons.

Pre-fit the bottom gap seal (3 7/8" wide) that goes on the root end
of the wing. One end should be centered on the fifth rib from the wing jig, the
other end should match flush with the root end of the spar, the smooth side is
out, Cut a siot just large enough for the strut attach bracket. Mark the edge
to be glued on the rough side of all the pieces and sand (40 grit sandpaper)
approximately 1" wide. Also mark and sand the smooth side at all the rib
locations approximately 3" wide (100 grit sandpaper). Tape 1/8" thick spacers
along both sides of the ailerons. This will ensure the proper space between the
‘ale};,nn gap,.segls (See Sectwn AA, Dram:j'\Bw‘ZO)Ra Y .
Mix up 100ML of epoxy, micro-balloons and aerosol, spread ]/8"-thick
alang the rear spar edges and staple gap seals in place. Be sure that the joint
along the gap seals are centered on a rib. Don't put stapies too deep into the
gap seals or too close to rib lacations if continuing on to Step 7. Wipe off
excess epoxy from the wing. Once dry (48 hours), the extra material at the tip

end can be cut off flush with the rib./ Save these scraps for wing tip construction.
=,

Damg '+ Fhis Way ay NILL You | /
/hufjll Cirs7 be cleonad F 5“"\"&"/- 7 ke e/OOz} ML(57£S‘“5

Lhsable STRUCTURAL such as 7-%8.
B.6slla o /2000

aiTerons and th
dm por
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STEP 7 (RIB CAP STRIPS)

There are 36 fibre glass cap strips (1/8" x 3/4" x 36" long). The
cap strips are to be centered on the rib edges.

Oneend Tines up with the back edge of the aileron gap seals and the
other end overlaps the D-Cell by 2 - 2%". CAUTION - DO NOT RUN HANDS ALONG
THE CAP STRIPS - FIBRE GLASS SLIVERS. Sand both sides of the cap strips until
finish is dull. Mix up 200 ML of epoxy, micro-ballons and aerosol, spread 1/8"
thick on to the foam rib edges, aileron gap seal, and D-Cell., Place the cap
strip in position and tape to the rib, screw the ends of the cap strips to the
aileron gap seal and D-Cell. Be careful that the ailerons don't get damaged.
Build up extra glue around the ends of the cap strips. When feather sanded later
the cap strips will mold better to the flat surfaces. Also glue the plywood stiffeners
to the root ribs (see Drawing AW-32).

Do one rib at a time, scrape off any excess glue for use on next rib.
Allow 48 hours drying time on all epoxyed parts before removing tape, staples
and screws.

STEP 8 {WING TIPS)

The wing tips are built from 1" styrofoam, fibre glass cap strips
and plywood,

To begin construction, the chord Tine of the wing must be established.
Cut out the plywood aileron end supports, and place in position between the
aileron gap seals. Run a string Tine from the centre of the end support to the
furthest point on the 1eading.edge of the D-Cell. The large styrofoam wing tip
shape is to be 5-minute epoxied along the centre of the chord Tine. The sharp
end of this part goes at the aileron end. Be sure the tip is square 90° to the
wing rib.

The ribs that support the wing tip are cut from the supplied styrofoam
blocks. Four main ribs per side of the wing tip are required to support the
fabric, and two secondary ribs are required to support the centre of the wing tip.




-
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The two centre supborf ribs are cut low so tﬁey don't contact the fabricﬁ
The top and bottom ribs closest to the D-Cell are curved'to mafch the shape
of the D<Cell. This gives the fabric a Smoother more rounded finish. After
cutting and sanding the ribs, use 5-minute epoxy to bond to the wing tip.
Also install the plywood aileron end support.

The fibre glass cap strips can now be bonded to the wing tip edge,
and to the ribs that contact the fabric. Use the scrap fiber glass from the
aileron gap seals to make cap strips for the secondary ribs.

STEP 9 (DRAG AND ANTI-DRAG CABLES)

Before cables can be attached, holes must be drilled in the styro-
foam ribs, for the cables to pass through. A 24" hole saw is ideal for this
job. The hole Tocations can be marked by running a string line over where
“the cables fasten. -

A swedging tool and cable cutters will be required for the next operation
(equipment rental shop). Before starting, read the enclosed article "Wire Wisdom"

and see Drawing No. AW-23.

To cut the 7 x 7 - 3/32" stainless steel cable, first measure and
tape 8 inboard cables at 60" long and 4 outboard cables at 90" long. One layer
of masking tape wrapped around the cable on the cutting mark will prevent

fraying and a]]ow?%e"

Swedge Er' fﬁrpbuck]e to each cable, use two nicos and one AN100-4
thimble per cable. The turnbuckles should be screwed open, so that the threads
on each side are just visible. Tasten the fork end of the turnbuckles on to the
tangs in the wings as shown on Drawing AW-23 {clevis pin and cotter pin). Pass
the free cable end through the rib(s) and swedge directly to the cable tabs, use
two nicos and one AN100-4 thimble per cable. Hold cable as tight as possible
while swedging the first nico. Tape and cut cable before swedging the second nico.

icos to be easily slid onto the cable ends.

Do not tighten any cables until the rib cap strips etc. have had a full
seven days to cure. If tensijon is put on the cables before the epoxy is up to

structural strength, damage to the wing could result.
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STEP 10 (TIGHTENING CABLES)

Check that the clevis pins and cotter pins, holding the turnbuckles
in place are properly instailed. Each set of crossing cables must be
tightened at the same time to prevent the wing from being pulled cut of
square.

To check for proper cable tension, use a small scale {e.g. fishing
scale) to measure the deflection of each cable,at the centre, under 10 1bs.
sideways pull. Re-check the cable tension and safety wire the turnbuckles
just before covering the wings. See drawing below for safety wire installation.

- Inboard Cables (short ones) = 1/2" Deflection each
7/8" deflection each

- Ouboard Cables (long ones)

O 15 ] i
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CAUTiON: DO NOT TIGHTEN ANY CABLES UNTIL THE RIB CAP gTRIPS
(STEP 4) HAVE FULLY DRIED FOR SEVEN DAYS MINIMUM.
IF STRESS IS PUT ON THE WINGS BEFORE THE EPOXY GLUE
IS UP TG STRUCTURAL STRENGTH, THE CAP STRIPS COULD
DELAMINATE.

Install two plastic wire ties at the point the cables cross. The
ties are to pass through one another to hold cables from vibrating together.

STEP 11 (FINISHING)

Check that all tape, staples, screws, etc. used during wing
Construction have been removed. Thoroughly sand and smooth all surfaces
that will come in contact with the covering fabric. Care and attentﬁon‘during
this step will help prevent fabric damage and result in a smooth painting
surface,
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WING FITTING

5

The uncovered wings are attached to the plane at this. time so Qork
can continue on the basic fuselage structure.

WING FAIRINGS

A. Trim the fiber glass wing fairings to the shape shown on Drawing AF-30,
Smooth the rough edges with sandpaper. Lay the fairings against the
attach end of the completed wings to mark the hole locations.

B. Remove the 4 - 5 3/8" long wing attach tubes from the wing jigs (see
Drawing AW-30). These tubes must only have 1 - 3/8" djameter hole each.
Attach the tubes to the attach plates of the wings. Use 4 - AN6-23A bolts,
AN960-616 washers as required and 4 - AN365-624 nyloc nuts. The distance
between the tubes should be 30", the same as the fuselage, use washer to

adjust this distahce.

STRUTS - (SEE DRAWING BW-10)

A. Assemble one end of all four struts as shown on drawing. The bolt holes
in the strut ends must run perpendicular to the compressed struts.

B. The jury struts are to be cut from the small compressed tube x 102" long.
Each jury strut will be approximately 25%" Tong.

MING INSTALLATION

A. Build up some type of temporary wing supports approximately 7' in height
to rest the wings on when fitting them to the fuselage.

B. Set the wing fairings onto the wing attach tubes so the flat side will be
against the fuselage.

Fit the wings to the fuselage: The tubes should slide in until they come
up against a bolt in the fuselage corner fitting. This will provide the
correct 3/4" edge distance for the 3/8" wing bolts and ensure that the wing
has no sweep back or forward.
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The @ileron drive fittings should engage the aileron when the wing
is in place. They should be exactly the right length. If they are
too short you may be able to shim them out with one or two washers
at the inboard end.

Use the 7' siands to support the wing tip. When you are sure the
wing tubes are tight against the bolts, drill the 3/8" holes from the
front and back in each of the wing attach tubes. Be careful not to

elongate the holes while drilling.

Once the holes are drilled, install 4 - AN6-23A bolts, 4 - AN960-616
washers and 4- AN365-624 nyloc nuts.

NOTE: THE FRONT BOLTS RUN TOWARDS THE REAR.
THE REAR BOLTS RUN TOWARDS THE FRONT,
TO PREVENT INTERFERING WITH THE AILERON
DRIVE.

SETTING DIHEDRAL

A,

Level the fuselage using a level on the front centre section top tube.
Obtain an 8' straight edge board and cut a block 3 3/8" to place under
one end. With the block under the inboard end and the board along the
top of the front spar, raise the wing tip until the hoard is level by
placing suitable blocks under the tip support. A string line can be
used as a check if both wings are set in position (see Drawing AW-33).

g' LONG BDARD

o
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B. Drill the front strut attach holes on the fuselage out to 3/8". Do

not drill the rear strut attach holes. Attach the struts to the fusélage,
and later the wing with the following hardware.

FRONT STRUT HARDWARE

AN6-23A Bolts

1 5/16" Plastic Saddles

AN960-616 Washers

AN365-624 nyloc nuts

REAR STRUT HARDWARE

2 - AN5-22A Bolts

2 - AN5-20A-Bolts

- 1" Plastic Saddles (drill out to 5/16")
ANS60-516 Washers

AN364-524A nyloc nuts

N S S
] 1 ]

4
24
4

Put the front strut in place with 2 - 3/8" bolts through the wing attach
fitting (may need to be drilled out), and carefully mark the correct length.
Drill a 3/16" pilot hole at the location of one of the three 1/4" bolts to
establish the correct length. Remove the strut and drill and install the
three 1/4" bolts as indicated in Drawing BW-10.

Repeat steps B & C for the other wing. It is a good idea to assemble with
both wings on at once to keep the fuselage Tevel.

REMOVING WING TWIST

A.

When the front struts are finished and installed, wing twist is taken out
by adjusting the length of the rear strut. Remove the wing tip stands,

the front struts will hold the wing. 0Obtain two straight edge boards about
1" x 4" x 4' Jong. Clamp one of these to the bottom of the root rib and

the other to the bottom of the tip rib {these can be held in place by helpers
if you_don't have clamps).

Sighting from the side of the fuselage opposite the wing being checked, you
will easily be able to see if your straight edge boards are parallel. The
wing will probably be trailing edge down at the tip because its weight tends

to twist it in that direction.
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B. Twist the wing just slightly past the ze;o twist position (say about.
1/4" over the length of your 4' board) and clamp in this position to
fit the rear strut.

C. Assemble the rear strut with the top attach bolt in place. Mark the
correct length, and pilot drill at the position of one of the two 3/16"
bolts. Remove and install upper fitting.

D. Repeat steps A, B and C for the other wing.

JURY STRUTS

The jury struts are made from an oval tube 1/2" x 1", supplied in a
single length, which can be cut to 4 pieces 25%" long.

The jury struts are fitted with the wings and struts assembled on
the fuselage. The wing jury strut fittings are already in place on the wing
spars.

A, The 25" long jury strut is fitted into the bracket on the wing so that
it extends to the strut. It will contact the strut at approximately its
centre. Mark the point of contact and install the Tower jury strut
bracket (part 7 in Drawing BW-10) as shown in the drawing. The distance
from the end will be close to that shown in the drawing, but may not be
exact.

B. Drill through the ﬂowér strut bracket for the AN3 attach bolt.

C. With a straight edge held along the wing strut to be sure it is straight,
drill the top jury strut bracket for the 3/16" top bolt. The excess length
can be trimmed from the top end of the jury strut, leaving about 1/2" edge

distance from the top hole.

D. Repeat steps A, B and C for each of the other 3 Jury struts.
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. «
Wing installation is now complete. Note that there are 12 - 3/8" bo]ts,
4 in the front struts, and 2 in each of the four wing-fuselage connecting
tubes. The rear spar pick-up use 4 - 5/16" bolts.

WING FAIRING LOCATIONS

A. Three stréight 2 x 4's x 60" Tong are required to set the wing fairing.
locations. Place two of these boards across the tops of the wings above
the wing attach tubes. Have a helper hold the third one across the wings

along the Teading edge.

B. Position the wing fairings so they just touch the two boards on the top
of the wings, The leading edge of the wing fairings should be back from
the third board 1/8". Mark these locations so the fairings can be mounted

to the fuselage the same way, when the wings are removed.

WING REMOVAL

flow that the wings have been fitted to the plane and the wing fairing
Tocations are marked, work can continue on the fuse]age|aﬁd7fhe wings and
ailerons can be covered and painted. Before unbolting the struts and removing
the wings, mark the left and right struts and jury strut Jocations, so all
parts can be the same place for the final set-up iater.

FINAL INSTALLATION

Re-install the wings as outlined above. Provided in the kit are 2 - 4%"
wide Tiber glass strips. These strips are to cover the gap between the wing
and the wing fairing. Fasten the strip in place with 12 - P.K. Screws each.
The ends of the strip are to be cut off even with the edges of the aileron gap
seals. '
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FUSELAGE ASSEMBLY

The BUSHMASTER fuselage is made entirely from aircraft grade
materials and hardware. Do not substitute any parts cor alter any assemb1ies

without the manufacturer's approval.

Check off the shipping 1ist to be sure that all parts are in-
cluded and can be identified. Before beginning construction study the
Fuselage Assembly and Control System Assembly Manuals and Drawings. Con-
struction is easier if both are done at the same time.

3/8" Electric Drill

Dridl bits 1/8", 3/16", 1/4%, 3/8"
Pop Rivet Tool

Fine Tip Felt Marker

Small Paint Brush

C-Clamps (2 or 3 - 6" size)

String Line

TOOLS REQUIRED

Square

lLevel

180 Grit Sand Paper
Wrenchs and Socket Set

1. FIREWALL AND MOTOR MOUNT

a. Cut out the aluminum firewall and smooth the edges. Sand and clean
the side with writing on it. Sand and clean the front face of the
fibre glass pilot enclosure. Use contact cement to glue the firewall

in place.

b, Drill the 4 - 5/16" holes in the pilot enclosure through the firewall.
Use a micro-slurry in and around the holes to prevent any moisture from
seeping into the fibre glass/foam front wall. (See Wing Manual for

micFB-s]urry and Drawing BM-04).




C.
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. Install the motor mount using 4 ANS—éBA bolts, four ANS70-5 backing

washers inside the pilot enclosure, and four AN365-524A nyloc nuts.
Use four AN960-516 washers against the motor mount tubes if necessary.

2. PILOT ENCLOSURE ASSEMBLY

To assist in this stage of assembly, 1/8" pilot holes have been pre-

drilled in some parts. These holes allow the builder to loose assemble

this section before installing the main structural rivets.

Turn the fibre glass pilot enclosure upside down and rest the motor
mount on a work bench or table. Support the pilot enclosure in an
approximate level (inverted) attitude.

Install the 6 - 1/8" rivets that attach the two aluminum corner

panels to the fibre glass pilot enclosure frame. Refer to Dréwing
BF-20 for the proper layout and drill the required 3/16" holes to

mount the corner panels to the sides of the frame. Also drill out
4 - 1/8" rivets on the sides of the corner panels (3/16"). Do not
remove the 2 - 1/8" rivets on the bottom. Clean off any shavings

from the drilling and install the sides of the corner panels with

10 - ADB4H rivets each (long 3/16" vivets). .

3. REAR MAIN FRAME

a.

Refer to the "top view" of Drawing BF-20. Attach the two wing attach
tubes to the wing jig with 3/8" bolts. Check that the distance between
the centre lines of the attach tubes is 30". Assemble both the wing
Jigs this way and insert into the top tubes of the pilot enclosure
frame and the rear main frame (inverted). Be sure that the rear frame
is facing the right way. ' The brackets mounted to the frame plates
should face towards the back of the plane.

~
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Install the 4 - 1/8" rivets that attach the two corner panels to *the rear
main frame. By measuring diagonally across the bottom of the frames,;check
that the corner panels and ‘the frames are square to one another. Check that
the corner panels are at an anglie of 83° to the pilot enclosure frame and 97°

to the rear frame.

Also measure diagonally across the top of the frames being held in p]acé
by the wing jigs. Once all the parts are square and the angles are correct,
drill, clean and install the bottom five of the eight required AD6ZH rivets

into the sides of the rear frame.

4, BELLY PLATES AND SEAT RAIL

d.

The belly plate has been pre-drilled with 4 - 1/8" jigging holes. Drill
out the 4 existing 1/8" rivets located on the bottom tubes of the main
frames. Position the belly plate as indicated on the plate itself and re-
install the 4 - 1/8" rivets. Mark out and drill the 3/16" holes required
to rivet the corner panels and belly plate to the front fibre glass pilot
enclosure frame. Drill the 1/8" rivets out to 3/16", clean shavings away
and install the 25 - AD64H rivets (long, 3/16" rivets).

Find two of the four seat rajls. These seat rails are to be mounted along
the overlapping seams of the corner panels and the belly plate. Drill two
1/8" holes, 1/2" in from the ends of the rails. Have a helper hold the seat
rails in the proper position (see Drawing BF-21). Drill through the seat
rail, belly plate and corner panels and install 1/8" rivets to hold every-
thing in position. ™ark out and drill the 3/16" holes required to rivet

the corner panels, belly plate and seat rail together. Drill out the 1/8"
rivets last, clean away any shavings. Install the 3/76" AD62H rivets, start
at the front of the plane and work towards the rear, alternating from one
seam to the other. By fo]]ow{ng this procedure there should be no problems

with buckling along the belly plate.

.
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¢. Now mark cut, drill, clean and instﬁ]] the 25 - AD62H rivets afong
the bottom tube of the rear main frame. Also, install the other
two inboard seat rails, be sure they are exactly 12 3,/4" apart and
running equal distance from, and parallel to, the existing seat rails.

5. ROOF CHANNELS

a. Turn the assembly right side up. Locate the three 2" wide x 1" deep
roof channels. See Drawing BF-31 for the proper lay out. Measure
diagonally across the top sections to make sure they are still square.
Install the two parallel roof channels with 1/8" rivets through the
pre-drilled pilot holes, the flanges facing down. Drill, clear shavings
and install 3 - 3/16" AD62H rivets in each end of both channels. Check
that the top remains square during this operation. Next, locate the
diagonal brace.as shown on Drawing BF-31, flanges facing up. Drill,
ciear shavings and install 3 - 3/16" AD62H rivets in each end of the
channel. '

6. SIDE PANELS

a. Locate the side panels, position them on the fuselage as shown on
Drawing BF-20. It is necessary to trim off two small pieces of metal
where the side panels come in contact with the corner panel and the
rear main frame. Drill 2-- 1/8" locating holes and install 1/8" rivets
to hold the side panel in position. Mark out and drill all the holes
required for the 1/8" and 3/16" rivets. Remove the side panel, clear
away any shavings and rivet the side panel in place. The procedure is
the same for both sides.

7. REAR FUSELAGE ASSEMBLY
Before beginning assembly, refer to Drawings AF-36 and AF-38. Cut
all required X-Members and bishings from the supplied material.

See Drawing AF-39 for single place fuselage X-Members.
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REAR FUSELAGE ASSEMBLY cont'd.........

a.

The rear fuselage panels come assembled with gussets on the inside.
Lay out flat with the gussets down and attach the outside gussets.
These can be identified from the shapes shown on Drawing BF-23. These
gussets are later bent around the Jongeron tube to pick up cross
members, so be careful to position them.accurately. When you bend
gusset plates, place one 3/16" rivet on top or bottom of longeron to
hold it flat against the tubes. .

NOTE: EACH TUBE COMING INTO A GUSSET IS ATTACHED BY TwO 3/16"
RIVETS, AD62H (THE SHORT ONES).

When Tocating gusset plates for the vertical stabilizer cross members,
make sure the proper location of the gusset plate is established be-
fore riveting in place. The cross members must go to the forward side.
of the vertical stabilizer tube to facilitate locating the hérizontal
stabilizer Tater.

The fuselage panels at the attach points have 1/4" holes in them.

You will have to drill these out 3/8" and insert 3/8" 0.D. x 1/4" I1.D.
x 1 1/8" bushing. These bushings and others required in assembly are
to be cut from the Tength supplied in the kit.

Once bushings are in place, locate panels to rear frame and bolt in
place. Do not drill out the diagonal longeron until later.

Tape the frames together at the rear. Check that the fuselage 7%
straight by running a string from front to back. To do this, mark the
centre line on the firewall and attach the string to the top edge.
Mark the center of the rear main frame on the top tube. Line up the
string with the centre lines and check that the fuselage side frames

meet on the centre line.

.
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NOTE: THERE SHOULD BE A MINIMUM OF 6/8" GAP AT "A" TO ACCOMMODATE
THE THROW OF THE ELEVATOR CONTROL ARM. A BLOCK OF WOOD SHOULD
DO THE JOB. THE %" TUBES DO NOT COME TOGETHER AT THE REAR.

Locate cross tubes (32" - bottom) and (30" - top) by measuring back
from the bolted joints 45" along the longeron tubes. Bend the gusset
plates around the longeron to pick up these tubes and clamp them in
place while drilling through the gussets to install rivets. Again,
use AD62H rivets with two rivets at each place where a tube meets a
gusset. See Drawing BF-23.

NOTE: THE SIDES HAVE TO BE SPRUNG OQUT TO TAKE THE CROSS TUBES.
THIS IS INTENDED TO GIVE THE REAR FUSELAGE A CURVED SHAPE.

Position the upper tube and lower tube at the back. First bend the
gusset plates around so the cross tubes can be clamped in place. In
order to position these tubes correctly, note that the vertical stab-
ilizer tube attaches to them using 4 plastic saddles (2 at each tube).
Also, these cross members must be Jocated forward of the vertical

stabilizer as previously mentioned.

The vertical stabilizer tube has to be parallel to the vertical side
frame tubes (refer to Drawing BF-23 & BF-24).

With the cross tubes clamped in place, assemble the vertical stab-

ilizer (fin) on the rear fuselage. The front sloping tube is deliberate-
1y Teft a Tittle long to be trimmed later. Tape the vertical rear fin
post to the back of the fuselage sides to allow the front sloping tube

to be positioned. Using the plastic saddles, clamp the front tube to

the two cross tubes. Be sure that enough distance exists between the
fuselage halves to mount %he control system {see Drawing BC-30). A
straight edge can now be placed horizontally across the two side tubes
and front fin tube to see if they Tine up.
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If they do not, release the clamps on the cross tubes and move them until
the front fin tube Tines up correctly with the side tubes. The cross tubes
are reclamped and drilled through the gussets for installation of AD62H rivets.

Check that the tail section is square to the frames. Level the rear frame
where the horizontal stabilizer attaches. Once level, drill the two diagonals
on the fuselage frames. When drilling 1/4" hole through center of member use
fuselage attach bracket as drill jig. Do not drill all the way through. Drill
one side through bracket, then drill through the other side of bracket.

The tube will come out of the bracket easily, then drill ocut to 3/8". Don't
drill the attach bracket out to 3/8". Cut a 3/8" insert and install in the
tube. DBolt as required as per (c}. Do the same for the other side.

Center the front fin tube between the fuselage side frame and check to be sure
it is vertical (90° in relation to firewall). First drill 3/16" holes through
the sloping fin tube and cross tube to prevent elongation of this bolt hole,
then drill out 1/4" hole and install the AN4-25A bolts through the plastic

tube saddles as per Drawing BF-24.

Find the large rear gusset and bend it symetrically around a 1" tube to the
shape shown in Drawing BF-24,

Remove the tape holding the vertical fin tube and rear frames together. Install
~ the rear gusset with AD62H rivets as shown in Drawing BF-24.

Install the 52%" Tong, top and bottom, diagonal tubes. These tubes must
cross the fuselage as shown in Drawing BF-23.

MOUNT BOTTOM TAIL PLATE

The bottom tail plate is to be mounted as shown on Drawing AF-35. Before

drilling any 3/16" holes, make sure the tail plate is as far back as possible.

Also, the bottom tubes must spread as wide as possible so they won't interfere

with the 1/4" tail wheel mounting holes. <Cable tangs are to be placed under the
3/16" boit heads, to attach the fly wires to later.

¥

Once the tail plate is in place, refer to the section on Landing Gear Assembly.

The plane@n be set up on its gear before mounting the horizontal stabilizer.

~




MOUNT HORIZONTAL TAIL

5

NOTE: INSTALL THE LANDING GEAR PRIOR TO MOUNTING THE HORiZONTAL TAIL.

The position of the horizontal stabilizer is shown in Drawing BF-23.

Jdote that the most forward position is Timited by the vertical stabilizer

front tube. The horizontal stabilizer is mounted as far forward as possible

to allow room for the elevator bellcrank that moves between the two

fuselage side frames,

Find the horizontal stabilizer, 3 U-brackets, stabilizer attach

plate and bolts.

Bolt one U-bracket to the stabilizer attach plate.

Measure.and mark the centre of the rear tube of the horizontal
stabilizer. Set the stabilizer in place on the plane and position
the stabilizer attach plate.

The front tube of the stabilizer must be 3/8" back from the
front tube of the vertical stabilizer. Mark the position of the
attach plate, remove the horizontal stabilizer, drill and bolt
the attach plate to the fuselage.

Place the stabilizer back in place, centre it, and make sure it's
fairly square to the fuselage. Place a spacer {approx.3/4") inside
the rear U-bracket to raise the rear tube of the stabilizer to the
highest possible height. Drill a 1/4" hole through the U-bracket
and rear tube of the stabilizer and install the bolt. lhen drill-
ing, make sure the edge of the holes through the U-bracket are at 7
least 1/4" from the outer edges of the bracket.

Set the front two U-braékets on the fuselage tubes with the stabilizer
tube holding them in place. ™ake sure that both U-brackets are support-
ing~the stabilizer the same height off the fuselage tubes. If rivets

or gusset plates are making the heights different, use washers to even
them out.




f. Square up the horizontal stabilizer to the fuselage. Meaere
from a point on the centreline of the top rear fuse1a§e frame
to the stabilizer tips as shown on the drawing. Drill 1/4"
hotes and bolt the U-brackets to the fuselage tubes.

g. Replace the stabilizer, this time the stabilizer tube will be
resting on the U-bracket bolt heads. Again, make sure the heights
above the fuselage tubes are even. Square up the stabilizer and
drill the 1/4" holes through the U-brackets and install bolts.
Note that the horizontal stabilizer tubes should be as low as
possible on the front and as high as possible at the rear.

FINAL TAIL SECTION ASSEMBLY

For this stage the horizontal stabilizer, elevator and rudder have
been assembled, dry fitted, covered and painted (refer to the Recommended
Sequence of Construction). After this section, the horizontal stabilizer and
elevator will be easily removed for trailering and field replacement.

HORIZONTAL STABILIZER

Install the horizontal stabilizer as shown on Drawing BF-23. Use
3 - ANA-16A bolts, 3 - AN960-416 washers and 3 - AN364-428A Hyloc

nuts. The bolts on the two front U-brackets run towards the rear of
the plane. The bolt through the rear U-bracket must run towards the front
of the plane. This is necessary to provide proper clearances for the elevator.

ELEVATOR

The elevator can be removed and replaced in one piece. Assemble
the elevator and horizontal stabilizer hinges as shown on the next page. Use 6-AN393-35
long clevis pins, 12 - AN960-416L thin flat washers and 6 - AN380-2-3 cotter pins.

~—
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Connect the small elevator push rod to the elevator contrel arm -
with 1 - AN4-7A bolt, 1 - AN960-416 flat washer and 1 - AN364-428A nyloc nut,
but do not tighten at this time. This will be done later during the adjustment
of the controls. ’

FLY WIRES

The fly wires are to run from both sides of the horizontal stabilizer
up to the vertical stabilizer and down to the tail plate. The four cables are
to be permanently attached to either the fuselage or the horizontal stabilizer
cable tangs. Use 8 - AN100-4 thimbles, 16 - 18-2-G nico sleeves, 4 - turnbuckles,
4 - AN393-11 short clevis pins and 4 - AN380-2-3 cotter pins. Be sure the
elevator and the horizontal stabilizer are straight, not drooped at the ends,
when determining cable Jengths and tightening turnbuckles. The cable tension
should be just snug and the turnbuckles safety wired.

RUDDER

Install the rudder to-the vertical stabilizer with 3 Tong clevis pins,

6 thin flat washers and 3 cotter pins as shown above. Reconnect the control
cables, 2 shackles, 2 AN393-11 short clevis pins and 2 AN380-2-3 cotter pins.
Also reconnect the steerable tajlwheel (see Drawing BG-09). At this time the
safety cables are to be permanently installed. They must be slack enough to
allow free movement, but tight enough to steer the wheel if the spring fails.
Khen swedging the nicos, insert a short Tength of cable into the open side so
the nico will close properly.

The control system will be adjusted and the fin gap fairings attached
during final controls adjustment, Section C, Page 19.
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LANDING GEAR ASSEMBLY

BUNGEE SUSPENSION (SEE DRAWING AG-06 AND AG-08)

MATERIALS REQUIRED:

60" Tong 3/32" 7 x 7 Stainless Steel Cable
Nico Sleeves

Telescopic Suspension Tubes

Clamps

i
6
2
8
4 - 3'Lengths 5/8" Bungee Cords

Form a loop at each end of the 3' Tong bungee cords (See Bungee End
Detail). The space inside the loops, when squeezed together tight,
are to be 1%" long. Tighten the clamps extremely tight, to prevent
theend from coming Toose when the bungee cord is under tension. Wrap
the clamp with cloth tape to prevent the metal from rubbing against
the cord.

Assemble the safety cables as shown on Drawing AG-78. 1Install the
safety cables on to the main tube of the telescopic suspension tube.
The safety cables are required to hold the landing gear in place in
case the bungee cords let go. When landing gear is assembled, the
cables should loop down.

Secure the telescopic suspension tube in a sturdy vise (do not over-
tighten and crush tube). Slip one loop of a bungee cord over a re-
tainer ring, the fit should be very tight. Stretch the bungee cord
very, very tight and wrap the cord 2% times around the arms on one
side of the suspension tube. ‘hen the cord is in place, the ends
should be on opposite retainer rings. Repeat the procedure on all
bungee cords and cover the completed suspension with bungee boots,
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MAIN LANDING GEAR INSTALLATION (SEE DRAWING BG-05)
FOR STEPS A THROUGH F

A. GEAR ATTACH BRACKETS TO CORNER PANELS TO GEAR ATTACH STIFFENER

{SEE DRAWING BG-05)

N0. REQUIRED DESCRIPTION PART NO.
Bolts AN3- 4A
Flat Washers AN960-10
Nyloc Nuts AN364-1032A
40 Rivets ADBZH

B. LEFT/RIGHT SWING ARMS TO FUSELAGE (SEE DRAWING BG-05)

4 Bolts AN4-22

12 Flat Washers AN960-416
4 Castle Nuts AN310-4
4 Cotter Pins AN380-2-3

fo ensure the proper spacing of the gear attach bracket, assemble the swing
arm to the pilet enclosure frame and the gear attach bracket (see Step B
hardware). Allow free movement, don't over-tighten bolts. Place the

attach bracket against the corner panel and drill 2 - 3/16" holes for bolts.
One hole through the side and one through the bottom. Centre the gear attach
stiffener over the attach bracket and the holes. Drill 3/16" holes through
the stiffener and install bolts. liow that the assembly is being held in
place, the remaining 3/16" holes can be drilled. QRemove the bolts, bracket
and stiffener to clear away drill shavings. Bolt the assembly back together
and install the 3/16" "D62H rivets. At this time, also install the "Corner
Panel Stiffener" (6 - AD62H rivets required). Refer to Drawing BF-20.
Repeat procedure for both sides.

C. BOTIOM GEAR ATTACH TO FUSELAGE {SEE DRAWING BG-05)

2 Bolts ANA-24
2 Flat Washers ANGE0-416
2 Nyloc Nuts AN3E4-4784

Once the bottom gear attach is in place, the bolts can be tightened to
prevent any movement.
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TELESCOPIC SUSPENSION TUBES TO BOTTOM.GEAR ATTACH (SEE DRAWING BG-05)

NO. REQUIRED DESCRIPTION PART NO.
2 Bolts AN4-12
2 Flat Washers AN960-416
? Castle Nuts AN310-4
? Cotter Pins AN380-2-3

The safety cables on the telescopic suspension tubes loop downward.
The bolts should be loose enough to allow movement.

TELESCOPIC SUSPENSION TUBES TO SWING ARMS (SEE DRAWING BG-05)

2 Bolts AN4-14

pd Flat Washers AN960-416
2 Castle Nuts AN310-4

2 Cotter Pins AN380-2-3

The bolts should be loose enough to allow movement.

HEELS TO SWING ARMS (SEE DRAWING BG-05)

4 Wheel Spacers {alum.)

4 Hub Washers (alum.)

2 Bolts AN3-13A

? Flat Washers ANS60-10

2 Nyloc Nuts AN364-1032A

Clean the primer off the axle of the swing arm with steel wool, etc.
Install the wheel spacers, hub washers and wheel, as shown on Drawing
BG-15. Mark the position of the outer spacer and remove the wheel to
drill the 3/16" bolt hole. The axle must be clean and the wheel bear-
ings greased before final assembly.

STEERABLE TATLWHEEL INSTALLATION {(SEE DRAWING BG-09)

STEPS G THROUGH TO K

RUDDER/TATLWHEEL BEL4CRANK TO RUDDE

1 Bolt AN4-T5A

1 Flat Washer ANGEOD-416
1 Nvloc Nut AN364-428A
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The beitlcrank is mounted as high as possible. Trim tﬁe
length of the rudder tube as shown so it won't interfere

with the tail spring.

H. . TATLWHEEL AND AXLE TO STEERABLE ASSEMBLY

NO. REQUIRED DESCRIPTION PART NO.
V2 Bolts AN3-10A
2 Thin Washers AN960-10L
¢ Nyloc Nuts AN364-T1032A

Nylon Washers(3/4"1.D.)

(83}

Assemble the parts as shown on the "end view" of Drawing BG-09.
O0ffset the wheel so valve system has clearance. Drill and bolt
one end of the axle, clamp forks together tight, drill and bolt

other enad of axle.

I. STEERABLE ASSEMBLY AND COLLAR TO TAIL SPRING

1 Bolt ANG-T3A

1 Thin Washer ANGB0-416L
1 Nyloc Nut AN364-428A
2 Nvlion Washers(7/8" 1.D.)

Fite off any burrs or high spots on the spring, etc. Assemble
parts as shown and clamp tegether for drilling. This assembly
must swivel on the spring, but not be loose. Use a dry tubri-

cant on the friction surfaces before bolting.

J. TAIL SPRING 70 BOTTOM TAIL PLATE

Bolts AN4-6A
Thin Washers ANGE0-476L
i Nyloc Nuts AN365-4284

o

Trim back the lTarge tail wrap gusset plate if it interferes

With the spring.
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K. TAILWHEEL BELLCRANK TO STEERABLE TAILWHEEL

NO. REQUIRED DESCRIPTION PART NO.

2 Springs

2 16" Safety Cables

2 5" Chains

2 Bolts AN3-5A

2 Flat Washers AN960-10

2 Nyloc Nuts : AN364-1032A
4 Nicos 28-2-G

Bolt chains to the tailwheel bellcrank. Attach the springs to
the steerable tailwheel. Connect the chains and springs together
with even tension on both sides and squeeze the spring ends
closed. The tailwheel should run straight with the rudder.

The safety cable is to pass through the spring, and have some
slack so that the spring and chain do the steering. ‘Do not
permanently install the safety cables until final assembly.
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WING FATRINGS, HEADER PANEL & ROOF RIB ASSEMBLY

L

- WING FAIRINGS

From the previous section, the Tocation of the wing fairings has been
established. A 1 5/8 x 1 5/8" aluminum angle is to be riveted to the
wing fairing, when the fairing is riveted to the fuselage. The angle
must extend 1" below the bottom of the fairing (see drawing below).

WIiNG FAIRIG

128" % 138" ALUM AMGLE
APPROX 3124 LG.

HEADER PANEL - SEE DRAWING BF-25

Mount the keader panel to the front of the top tube of the fiber glass
pilotemclosure frame. The 1/2" wide top edge of the header panel must face
to the back of the plane, flush with the top edge of the wing fairings. The
outside bottom ends of the header panel are slid behind the frame plates and
9 - 1/8" AD42H rivets are used to attach the panel to the tube. Alsu use 1/8"
rivets to attach the wing fairings to the header panel,

ROOF RIBS - SEE DRAWING BF-25

The roof ribs are to be made from the two extra styrofoam wing ribs. They
are to be mounted to the inboard edges of the roof channels., Trim the ribs
to a size and shape that will match the shape of the wing fairings. Use S-minute
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epoxy to attach the fiber glass cap strips 'to the top and bottom edges:of
the ribs. The front end of the rib should fit under the Tip of the header

~ panel. Slots will need to be cut into the bottoms of the ribs so they will
fit over the diagonal brace channel (see Drawing BF-31). VUse 5-minute
epoxy to attach the ribs to the roof channels, also install 3 screws per rib
to hold them in place.

Styrofoam blocks are required to hold the roof ribs and wing fairing
rigid. Cut the styrofoam approximately 4" wide and install as shown on
Drawing BF-25, with b5-minute epoxy. These blocks are to be lower than the
ribs and do not come in contact with the covering fabric. The centre foam
block will need to be trimmed to cross over the diagonal brace channel.

D-CELL HEADER

Find the 47" iong fiber g]aés D-Cell material and fit it over the front
of the wing fairings. 'ake cut-outs on the bottom edge so the D—Ce1]'fifs
around the main frame tubes and the outside edges match the thin edges of
the wing fairings. Trim the top edge of the D-Cell straight so it can be
riveted to the top edge of the aluminum headér panel. The bottom edge of
the D-Cell is to be trimmed in such a way that the wing attach bolts can be
reached by hand.

STYREOFOM SUPPORTS

B .

i FIBREGLASS D-CELL
4

e et i et o]
i

l e apd. dmmaps miPem Wrw —mr e
w:
- .

STYROFROAM

SUPPORT , WING

FAIRING

D-(CELL HEADEE VIEWED FROM BOTTOM
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Once the D-Cell header has been trimmed and is fitting, sand all the
edges smooth. Hold the D-Cell in place and trim the styrofoam D-Cell supports
- so they can fit inside between the D-Cell header and the .aluminum header.

Sand all surfaces that are to be glued, D-Cell header, wing fairings
and styrofoam supports. Mix up approximately TOOMT of aerosol and epoxy. Apply
the glue to the outer edges of the D-Cell (1%" wide). Set the D-Cell header
in place against the wing fairings and use small clamps or tape to hold it in
position. Drill for AD42H (1/8" rivets) at 3" spacing along the top of the
aluminum header and install rivets. Apply glue to the edge of the styrofoam
supports and set in place as shown on the previous page. Allow a minimum of
48 hours drying time before beginning work on the windshield..
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FABRIC STAND-OFFS & DOOR FRAMES

DORSAL FIN AND TOP STRINGERS - (SEE DRAWING BF-24 & BF-26)

Install the 1" x 0.035-x 15%" Tong tube 12" forward of the vertical
stabilizer support, use two gussets and ten 3/16" (AD62H) rivets (see Drawing
BF-24). Make the dorsal fin from the 3/8" diameter x 24" tong aluminum tube,
Bend the tube into a smooth curve and attach to the plane with 1/8" (AD42H)
rivets. Also curve and install the 1% wide aluminum strips (fin-gap fairing
attachs). See Drawing AF-37 and Drawing AF-38.

Install two fabric stand-off stringers along the top of the fuselage
(see Drawing BF-26). Use 1/8" rivets to fasten the stringers to the dorsal fin
and fuselage cross-members. Drill 5/32" holes into the roof ribs and use P.K.
screws to attach the stringers,

BOTTOM STRINGER - (SEE DRAWING BF-26)

Splice two pieces of stringer material together to get enouéh Tength.
Flatten theeds smooth and attach the stringer to the fuselage with 1/8" {AD42H)
rivets. To get the stringer to curve smoothly aleng the fuselage, use pliers to
crimp the /2" wide outer edges.

SIDE STRINGERS - (SEE DRAWING BF-27)

The side stringers are attached to the fuselage parallel to the belly
pan. They are 16" apart from each other. The bottom stringer is 5" up from the
bottom of the belly pan. The forward ends of the stringers and the aft end of
the centre stringer must be flattened so the fabric will lay smooth. The aft end
of the top and bottom stringers is to be trimmed so they will match smoothly with
the fuselage. Attach all stringers with 1/8" (AD42H) rivets.

J00R FRAMES

The top door frame angles should already be installed (see section on
Wing Fairings). The front door frame runs from the top of the corner panel to the
bottom of {he wing fairing. Use 3 - 3/16" (AD64H) rivets to attach the outside
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bottom of the door frame only. The upper ana inner edges of the door frame
will be held in place with the two windshield screws {see Drawing BF-28)} and
the five door hinge screws (see Drawing BF-32).

The rear door frame is a short 6" Tong piece of angle set in place
between the side panel and the wing fairing. Use 4 - 1/8" (AD42H) rivets to
fasten the angle to the rear main frame tube.
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WINDSHIELD INSTALLATION

The 1/16" thick lexan windshield %s to be pre-fitted at this time
and removed before painting the plane. This will help prevent damage to the
. paint during final assembly,

SEE DRAWING BF-28

Usé metal shears or jig saw to cut the windshield pattern from the
supplied sheet of lexan. Mark the centre line of the windshield. Peel back
the protective paper, on both sides of the windshield, 2" wide around the
outer edge. Do not remove the rest of the protective paper until final assembly.

Trim the windshield mounting 1ip on the fiber glass enclosure down to
1" wide. Sand and smooth the rough edge. Establish and mark the centre line
of the Tip of the fiber glass pilot enclosure. Measuring between the motor mounts
helps to find this centre. Also measure and mark the centre line of the fiber
glass D-Cell header.

Position the windshield on the plane and tine up all the centre lines.
The bottom edge of the windshield should be slightly raised up from the bottom
corner of the 1ip. Orill a 3/16" diameter hole through the windshield and 1ip,
on centre line, 1/2" down from the edge of the lip.

Insert a temporary 3/16" bolt into the hole to hold the windshield
in place. Hold the windshield straight and check the length at the D-Cell.

D-(ELL

—=— CORRELT LEMNETH —~— TOO LONG

—— LEXYAN WINDSHIELD
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Mark the hole location for the 1/2" centre support tube, The
tube must be as close as possible to the windshield. PRemove the windshield

and drill a 3/4" diameter hole for the tube in the D-Cell.

h

3 ;
T ROLT

ALUMIINIUM cLiP

-LELL SAw HoLE cuT
CE CENTREE TUZRE.

o)

0

o LEXAN WINDSHIELD

— IEWTRE TULBE WITH

\ FLATTENED ENDS.

Cut 33" from the supplied 54" length of 1/2" diameter aluminum tube.
Set the tube in place, cut to length and flatten the ends so they can be bolted
through the D-Cell at the top, and against the Tip of the fiber glass enclosure
at the bottom. Set the tube and windshield back in place. (See Dwg. AF-4T)

Now the 18" Tong aluminum c¢1ip and backing strip can be positioned.
The one Teg of the cTip holds the windshield. The other is bolted and riveted
against the D-Cell header. Drill a 3/16" hole through the centre Tine of the
clip, D-Cell, backing strip and support tube, bolt in place. Install & - 1/8"
AD42H rivets on 2" centres to finish attaching the clip and backing strip to
the D-Cell. See Drawing AF-37 "1" Backing Strip Cutting Detail " for the
windshield ¢Tip backing strip

Bend both sides of the windshield around the nlane into position.
Hold the bottom edge flat against the mounting 1ip and check the fit, trim if
necessary. Check the fit at the top sides of the windshield. Trim the Lexan
so a 3/16" gap exists between the bottom of the D-Cell and the windshield. Hold
thewrtical sides tight against the door frames. Trim the edges of the Lexan
so they can it between the door frames and the front frame tube. Bend the door

frames as shown on the next page and slip the windshield into position.

e
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Once the windshield is fitted, mark off the screw hole
Tocations. Starting from the centre Tine the holes are 7" apart
and 1/2" down from the top of the lip {see Section "AA", Drawing
BF-28). Drill 10 - 1/4" holes through the windshield and lip. Drill
4 - 1/8" holes through the door frames, windshield and front frame
tubes (see side view). Once all the holes have been drilled, the
pre-fit tb the plane is finished and the windshield can be ramoved.
Sand the outer edge of the windshield smooth. Over-size all the
holes in the windshield to 1/4" diameter. Drill out the 10 holes
in the 1% 1ip to 5/16" diameter.

FINAL ASSEMBLY (SEE DRAWING BF-28)

Once the plane has been painted and the engine, gas
tank and dash has been installed and hooked up, the windshield can

be mounted.

To make the plane more attractive it is recommended that
& strip of tape or some kind of trim be put along the bottom edge of
the windshield to hide mounting Tlip. Install the 10 blind well
nuts. Remove the protective paper from the windshield, take care not
to scratch the 1exan; Set the windshield in place with the bottom
centre line bolt. Bend the sides around and slip the cuter edges
in place between the door frame and the frame tubes. Install all
the screws, thin flat washers and machine screws. Use some kind of
trim or silicone to seal the gap at the top where the windshield
meets the D-Cell header.

~—

CARE AND CLEANIN

£l Teyan windshield by rubbing Tightly witn cotton
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weddine moistened with VM & P nantha, kerosene, denatured aicohol

or petroleum ether.
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NOSE BOWL AND COWLING INSTALLATION

NOSE BOWL

The rose bowl for the single place and two-place Bushmaster are premolded
fiber glass parts. Prior to installation, the following work must be done.

A. The rough edge of the nose bowl is to be trimmed and smoothed out so the
cowl attach ridge is 3/4" wide. This will allow proper installation of the
clip nuts.

" LJOSE BOWL _

E-~—«—» _________ A T '5.&'

TCOP VIEW

B. A 5" diameter hole must be cut out to allow the propeller hub and gear.
redrive of the engine to pass through. The location of this hole is shown
below for the different planes and engines.

¢ 5" OA. Q_/r-S"DiA.
_ I
4.“ '_3_: "
4z @ -—‘\\\\\ “
FOR 447 - FOR 447 & 503
ENGIME | EMNGINES
SINGLE SSATER TWC SEATER
271 £ 447 ENGINE 447 € BOB ENGINE

Th-é 5" hole for the two-place with 503 engine will need to be elongated down
and have small notches cut out for the re-drive nuts.

Cooling air inlet holes are also to be cut out of the nose bowl. The sizes
and Tocations are shown above. Use sandpaper to smooth out the rough edges
from cutting.
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COWLING

The top and bottom halves of the cowl are made from 2024—T3 aluminum.
To properly install the nose bowl and cowling, be prepared to spend a great
deal of time fitting and checking each screw location. This will ensure a
nice smooth fit with no buckles or bumps. The motor must be bolted in place
before beginning this step. This will allow proper lining up of the nose -bow]
and wwling.

GENERAL NOTES

- Install the nose bowl and cowling before painting the plane to prevent
damage to finish. Remove for painting.

- A1l holes drilled in the cowl are 5/32".
- ATl ho1e§ drilled in the nose bowl are 5/32".

- A1l holes drilled in the fiber glass pilot enclosure for the blind well
nuts are 5/16". '

-~ Be sure that the holes drilled for the clip nuts on the nose bowl and cowl
are 3/8" from the outer edges for proper installation.

SEE DRAWING NO. BF-29

A. Establish the top and bottom centre Tine of the fiber glass pilot enclosure
and the nose bowl. '

B. Drill 5/16" holes on the pilot enclosure centre lines 1/2" from back edge
{see detail). 1Install blind well nuts.

C. Drill 5/32" holes on the nose bowl centre lines 3/8" from front edge
(see detail). 1Install clip nuts.

. Attach the top cowl to the pilot enclosure and nose bowl with the screws
and machine screws provided. Attach the bottom cowl, check that the exhaust
system hole is on the left hand side. Do not fully tighten any screws.

E. Use wood or foam blocks to hold the nose bowl in the proper location. Wrap
the cowl-around the engine and use tape to hold in place., The sides must
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overlap a minimum of 3/4", The cowl sheuld fit into the recessed edges of
the nose bowl and the pilot enclosure, some trimming may be necessary
(tighten existing screws once position appears correct).

Mark out the hole spacing on the cowl,

Hose bowl - approximately 4" between holes
Pilot Enclosure - approximately 5" between holes

Starting from the centre lines {top & bottom), drill and install screws,
working towards the sides. Any buckles or bumps that may occur during
this stage can be removed by slightly slotting the holes drilled in the
cowl.

Drill the side overlap holes approximately 3%" apart and use clip nuts
to finish the cowl installation.

Once the installation is complete, install the aluminum louver panei.

This is to be riveted to the top cowl, near to the back, with the Touvers
stanting back. This will allow the hot air that becomes trapped in the top
of the cowl to escape. For a smoother finish, pre-curve the Touver before
instailing. ‘

Once finished, remove the nose bowl and cowl, all the hardware, etc. and
paint. Final installation can be done once the engine has been re-installed
and run-up.




FUEL TANK INSTALLATION

Prior to covering and painting the plane, the fuel tank locatidn
has to beetablished and the hole in the fiber glass pilot enclosure drilled.
The tank is not to be permanently mounted until after the engine controls and

wiring are finished.

TANK LOCATION - Set the fuel tank on the load shelf with the mounting Tip tight
against the firewall. Make sure the i1l hole is centered in the fiber glass
pilot enclosure. Measure the distance from the firewall to the center of the
fill hole and mark the Tocation on the fiber glass pilot enclosure. Drill a

2" diameter hole through the fiber glass and sand the edge smooth.

FINAL INSTALLATION - Bend the fuel tank retainer clips as shown below. Two
clips are to be mounted on the firewall 16" apart, two on the rear of the load
shelf 16" apart and one in the centre of each side of the tank. Use 4 - AN3-7A
bolts, 4 - AN3-1OA bolts, 8 - AN960-10 flat washers, 4 - AN970-3 large flat
washers and 8 - AN364-1032A nyloc nuts. The front and rear clips are to hold
the 1ip of the fuel tank down on the load shelf. The side clips are to hold

the tank from moving sideways. Use some tape or other material around the

clips to prevent the metal from wearing the plastic tank. The large flat
washers are to be used against the fiber glass load shelf to prevent the nuts

trom pulling through.
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FUEL TANK FINAL INSTALLATION cont'd........

5

Drill a 1/2" diameter hole in the centre of the Tow poinf of
the fuel tank. Insert the rubber grommet into the 1/2" hole and push the
large nipple of the fuel shut off valve into the grommet. Use some oil to
lubricate these parts for easier assembly. The fuel line, which has been run
through the firewall can be cut to length and connected to the primer bulb
and the shut-off valve. Use plastic ties to hold the connections and to
support the fuel line under the Toad shelf. Install 2 - 5/16 - 7/8 hose
clamps on the primer bulb ends (not the tube connections), to prevent any
leaking.

Once the tank is in position, the filling pipe can be screwed
into the tank, through the fiber glass pilot enclosure. This connection must
be tight to prevent the pipe from loosening when removing the fuel cap. Silicone
seal or some kind of trim can be used around the 2" hole in the fiber glass
- to prevent fuel spills from entering the cockpit.

Drill a 3/32" hole in the centre of the fuel cap for the fuel
level float wire. Put a stopper or a bend in the float wire at a level which
will allow some reserve fuel to be left when the float reads empty. Do not
over-tighten the fuel cap.

See Section E, Page 7 for fuel Tine connections foward of the
firewall.




DASHsOARD AND GLARE SHIELD INSTALLATION

I3

The dashboard for the BUSHMASTER is one piece, pre-
molded fibreglass. It is mounted on the top edge of the load-
shelf. First fit the dash without instruments or paint to
prevent any damage. Refer to Drawings AF-41 and BF-4Z.

Trim the edge of the dash to 1" wide and sand the edge
smooth. Centre the dash along the forward edge of the loadshelf.
Drill four evenly spaced 3/16" holes through the bottom edge of
the dash and the lcadshelf. Instail 4 - AN3-10A boits, 4 - ANS9,0-3
targe washers, 4 - AN960-10 washers and 4 - AN364-7032A nyloc nuts.

Cut cut the glare shield and set it into position. By
matching the cuter edge of the glare shield to the top edge of
the dash, the backslope of the dash can be determined. Attach
the dash support tubes to the dash with 2 - AN3-4A bolts, 4 -
AN960-10L thin washers and 2 - AN364-1032A nyloc nuts. Attach
the dash support tubes to the loadshelf with 2 - AN3-10A boits,
2 - AN970-3 large washers and 2 - AN364-1032A nuloc nuts. Be
sure the dash is properly sioped.

Once the dash is in place, position the glare shield
and drill 5 - 5/32" holes through both the glare shield and the
top lip of the dash as shown on Drawing BF-42., Remove the glare
shietd, drill the dash out to 5/16" holes and insert 5 rubber
blind well nuts. For final installation use 5 - #8 32x56 oval
head screws and 5 - #86 finishing washers.,

The dashboard and glare shield can now be finished by
painting or covering and the instruments mounted. The glare shield
should be finished a darker coior to prevent refleciions from the
windshield. The dash can be a lighter color, but the finish should
be flat, not glossy. Be sure the instruments will not interfere
with the fuel tank or the dash support tubes. Do all the necessary
wiring and hook-ups and reinstall the glare shieid.

SEATS

Centre a seat over the fuselage seat rails and mark out
the desired forward and backward adjustment range. The seat must
not interfere with any part of the control mechanism. Driil 3/18&"
holes on 2" centres, along the seat rails, within the desired range.
Be sure that the holes are square and egual! distance tc each other
across the rails. Once the rails are drilled, mark and drill the
seat and install the mounting bolts as shown on Drawing B8F-18,

SEAT BELTS
The seat helts are to be securely attached to the seat
reils, through the 2" holes. Smooth the sdges of the heles so that

the belt material will not be worn or cut.




DOOR ASSEMBLY AND INSTALLATION

Supplied in the BUSHMASTER kit are 3/8" aliminum tubes (See Drawing
AF-38), a sheet of Lexan, door hinge material and required hardware for con-
struction of the doors.

SEE DRAWING BF-32. The Lexan sheet has the outline of the doors
drawn on it. Make a cardboard template to check that your door shape is the
same. A 1" overlap is required on three sides of the door.

Once the door shapes have been established, bend the 3/8" tube to
the shape shown on Drawing BF-32. The tube should sit inside the door frame
with approximately 1/2" clearance on all sides. Take care not to kink the
tube when bending. Use 1/8" ADAZH rivets to attach the tube to the Lexan.

Rivet spacing is every 4".

Cut the hinge to the proper length to fit on the front door frame.
The Hinge is to be screwed to the frame and riveted to the door, 4" spacing
for the 1/8" (AD42H) rivets and 5 equally spaced screws.

Make a door handle and rivet it to the 3/8" stiffener tube. A
bungee cord attached to the rear of the seat rail and hooked to the door handle
will hold the doors closed.

Purchase a foam weather stripping in a color that matches the plane
and run it around the three overlapping edges, to provide a seal and cushion
for the door.




FIREPROOF IDENTIFICATION PLATE

In accordance with Transport Canada‘“U1tra—1ight Aeroplane and -
Hang Glider Information Manual", each Bushmaster comes with a fireproof
identification piate. Once the plane has been assembled and the plate has
been compietely filled out it can be riveted to the diagonal stiffening
channel in the rear main frame (4 - 1/8" AD42H rivets). It should be set
above the back of the seat. This position allows the plate to be visable
and structurally safe.

Transport Canada's Information on Identification Plate

FIREPROOF IDENTIFICATION PLATE

Every ultra-light aeroplane shall carry a fireproof identification plate in
accordance with the Air Regulations. It shall be secured in a prominent position
on the aeroplane and inscribed with the following:

(1) nationality and registration marks;
(2) manufacturer's name;

(3) manufacturer's model designation;
(4) aeroplane serial number; and,

(5) date and place of manufacture.

Note
The manufacturer's name is that of the kit manufacturer. The date and place of

manufacture is where and when the kit was completed by the owner.

Example
C-IAAD MFD EDMONTON, ALBERTA
MFD BY: SURE-FLY AVIATION LTD.
MODEL: SURE-FLY SPARROW
SERIAL NO: 82-84-37
MFG.DATE: 4 AUGUST 1982

Note

The manufacturer of the kit should be consuited as to the location and method
of affixing this plate to avoid damage to the load bearing structure of the
aeroplane,




Sylvaire Manufacturing Ltd. | Phone (403) 8874100
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TWO-PLACE CONTROL ASSEMBLY

. 5
For assembly of the control system refer to Drawings BC-29 amd
BC-30. Installation of the control system is easiest done during certain
~stages of the Fuselage Assembly.

Before starting check that all the parts required are included
and can be identified.

_GENERAL PROCEDURES

I. Size all oil 1ite bearings with a 1/4" drill.
IT. Rod end bushing connections to be very tight {eg. Step S).

I11. For connections that allow movement, place a thin flat washer between
the friction surfaces to prevent binding (eg. Steps E,J). Do not re-
strict movement by over-tightening bolis.

IV. Do not squeeze any parts to fit, add washers {eg. Steps E,H).
V. If any bolts appear too long for proper cotter pin installation, add
up to two extra washers (1 thick, 1 thin). If still not okay, use a

shorter bolt.

VI. Use cotter pins once, then replace.

VII. Tighten nyloc nuts only twice, then replace.

1. PUSH ROD ASSEMBLY - SEE DRAWINGS FOR PARTS AND HARDWARE REQUIRED
Assemble all push rods. Be sure that the bolt holes Tine up on the same

side of the tube {eg. top of tube). Set push rods to shortest length.

110. REQUIRED DESCRIPTION DRAWING 'NO.
2 Control Tube Push Rod Assembly AC-05
V4 Aileron Push Rod Assembly AC-11
1 Elevator Push Rod Assembly (1"/2) AC-13
1 Elevator Push Rod (small) AC-14
1 Control Tie Rod Assembly AC-27
2 Elevator Link AC-36
1 Control Push Rod Cutting Detail AC-33




(%]

.

Install rudder pedals, eye bolts and bungee cord into the
fiber glass front enclosure {Steps A,B,C). This proceddre
is easiest done before the "Fuselage Centre Section Assembly'’
(micro-slurry) all holes drilled in the fiber glass pilot

¥

enclosure).

A. BUNGEE CORD 70 FIREWALL - SEF DRAWING BC-30

NO. REQUIRED DESCRIPTION PART NQO.
3 Eve Bolt c/w 2 Nuts
2 Large Flat Washers ANG70-4
1 Bungee Cord {small c/w hooks)

B. RUDDER PEDALS TO RUDDER PEDAL BRACKETS - SEE DRAWING BC-30

z Castle Nuts ANB]O-4
6 Thin Flat Washers AN960-10L
Cotter Pins AN380-2-3

C. RUDDER PEDAL BRACKETS TO FUSELAGE TUBE - SEE DRAWING BC-30

4 Bolts AN -5A

4 Large Flat Washers ANS70-4

4 Flat Washers ANGBEO-416
4 Nyioc Nuts AN364-4Z28A

Steps D through to N can be done once the "Fuselage Centre Section

Assembly" is complete.

D. LONG CABLE GUIDE INSTALLATION - SEE DRAWING BC-43

Long Cable Guides AC-39
12 3/16" Rivets . ADEZH

Rivet the guides to the corner panels and the vertical main

frame tubes as shown on Drawing BC-43.
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CONTROL STICK TO CONTROL TUBE - SEE DRAWING BC-29

0. REQUIRED

2
6
2
2

DESCRIPTION

Bolts

Thin Flat Washers
Castle Nuts
Cotter Pins

PART NO.
AN4-27
AN960-416L
AN310-4
AN380-2-3

Thin flat washers are required between the friction surfaces.

CONTROL STICK TO CONTROL PUSH ROD - SEE DRAWING BC-29

2
14
2

Bolts
Flat Washers
Nyloc Nuts

AN4-13A
AN960-416
AN364-428A

Four to six washers are required to centre the push rods inside the
contro} sticks. This connection should not have to be unbolted for any

final adjustment.

CONTROL TUBE TO TRANSFER PLATE BRACKET TO CONTROL TIE ROD - SEE

2 Bolts AN3-4A

2 Bolts ANA-14A

2 Thin Flat Wasners AN960-10L

2 Flat Washers AN960-416

2 Tie Rod Spacers C-27.02
(See Drawing AC-27
& AF-38)

2 NyToc Nuts AN364-1032A

2 Nyloc Nuts AN364-478A

Two 3/8" 0.D. x /4" 1.D. x 1/2" Tong spacers are required to allow

free movement of the control tie rod.
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TRANSFER PLATE BRACKET TO ELEVATOR TRANSFER PLATE - SEE DRAWING BC-29

0. REQUIRED DESCRIPTION PART NO.
2 Bolts ' AN&-15
6 : Thin Flat Washers AN960-416L
2 Castle Nuts AN310-4
2 Cotter Pins AN380-2-3

Thin flat washers are required bgtween the friction surfaces.

CONTROL PUSH ROD TO ELEVATOR TRANSFER PLATE - SEE DRAWING BC-29

Bolts ’N4-10A
Flat Washers ANS60-416
Nyloc Nuts AN364-428A

Bo not tighten nyloc nuts until final adjustments have been completed. Once
the control tube push rods have been adjusted to length, the push rod bolts
should run sideways, inside the control tubes.

CONTROL TUBES TO FUSELAGE - SEE DRAWING BC-29

4 Bolts ANA-23

8 Thin Flat Washers ANSE0-416L
4 Castle Nuts AN310-4

4 Cotter Pins AN380-2-3
8 0il1ite Bushings

Insert oilite bushings into the 8 - 3/8" holes located on both sides
of the Jower main frame tubes. Set the control tubes in place, with
thin flat washers between the friction surfaces and run the bolts
the direction shown on Drawing BC-29. If the control tubes do not
fi; snug against the main frame tubes, slightly bend in the attach
ends.

CONTROL MOUNTING BRACKETS TO SEAT RAIL - SEE DRAWING BC-29

4 Bolts AN3-4A
- Flat Washers AN9G0-10
Nyloc Nuts ENZEL-T032A

Mount the brackets to the seat rails as shown. Ee sure the centre of the
torgue tube attach holes are 6%" from the end of the seat rails.
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CONTROL MOUNTING BRACKETS 70 TORQUE TUBE - SEE DRAWING BC-29 *°

NO. REQUIRED DESCRIPTION PART NO.
Z ‘ Bolts AN4-7
4 Thin Flat Washers ANGB0-416L
2 ' Castle Nuts AN310-4
2 Cotter Pins AN380-2-3 -

Thin flat washers are reguired betwsen the friction surfaces. Tighten
and install cotter pins. These connections should not have to be unbolted

for any final adjustments,

ELEVATOR TRANSFER PLATES TO ELEVATOR LINKS - SEE DRAWING BC-29

2 Bolts EN4A-11A
2 Thin Flat Washer ANIBO-416L
2 Nyloc Nuts EN364-428A
4 Spacers C-36.02
{See Drawing AC-36
& AF-38)

Place the spacers on both sides of the rod end bushings. This will allow

Tull movement of the rod ends. These connections can be tightened.

RIGHT ELEVATOR LINK TO TORQUE TUBE - SEE DRAWING BC-29

1 Bolt ANG-11A
2 Flat Washers EN2BC-416
1 Nyioc Nut AN3EL-428A
2 Spacers £-36.02
{See Drawing AC-3f
& AF-38)

Place the spacers on both sides of the rod end bushing to allow full

movement of the rod end. This connection can be tightzned,




L

Steps P through to Z can be done once the "Rear Fuselade
Assembly" is complete., The vertical stabilizer, rudder
and horizontal stabilizer must be in place.

P. SHORT CABLE GUIDE INSTALLATION - SEE DRAWING BC-43

NO. REQUIRED DESCRIPTION PART NO.
Short Cable Guides AC-20
6 3/16" Rivets ADEZH

Rivet the quides to the lower, rear, fuselage X-member as

shown on Drawing BC-43.

Q. RUDDER CABLE INSTALLATION - SEE DRAWING BC-30

4 Thimbles AN100-4

4 Clevis Pins AN393-T11

2 Turnbuckles

2 Shackles

8 Nicos 28-2-G
32! Cable

4 Cotter Pins AN3B0-2-3

Cut 2 - 16' lengths of cable. Insert a thimble into the eye
end of each turnbuckle and swedge one cable to each. Attach
the fork ends of the turnbuckles to the rudder pedals with a
clevis pin and cotter pin. Thread cables through guides.
Attach the shackles to the rudder bellcrank (clevis pin only
for now). The turnbuckles should be screwed cpen, so that the
threads on each side are just visible. Hold the rudder pedails
in the desired position, 10° forward slope, and swedge the
cables with thimbles, to the shackles.




ATLERON CONTROL BRACKETS TO AILERON DRIVE BELLCRANKS - SEE DRAWING BC-30

NO. REQUIRED DESCRIPTION PART NO.
2 " Castle Nuts AN310-4
Flat Washers ANG60-416
Cotter Pins AN380-2-3

Flat washers are reguired between the friction surfaces.

CONTROL TUBES TO AILERON PUSH RODS - SEE DRAWING BC-29

2 Boits AN4-T7A
2 Flat Washers ANSE0N-21€
2 NyToc Muts AN364-428A

Don’t tighten the nyloc nuts until final adjustment is complete.

ATLERON PUSH RODS TO ATLERON DRIVE BELLCRANKS - SEE DRAWING BC-30

Bolts _ ANJ-TA
Flat Washers ANGE0D-416
Nyloc Nuts AN364-428A

Don't tighten the nyloc nuts until final adjustment is complete.
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LEFT ELEVATOR LINK TO TORQUE TUBE TO ELEVATOR PUSH ROD (1"/1) - SEE -
DRAWING BC-29 .
NO. REQUIRED DESCRIPTION PART NO.

1 Bolt ANA-14A
Z Flat Washers ANG60-416
1 - Nyloc Nut AN364-428A
2 Spacers C-36.02
(See Drawing AC-36
& AF-38)

Place the spacers on both sides of the elevator Tink rod end bushings to
allow free movement. Spacers are not required for the push rod end.
This connection can be tightened.

ELEVATOR IDLER (2) TO FUSELAGE - SEE DRAWING BC-30

2 Bolt AN4-16

4 Thin Flat Washers AN960-416L
2 Castle Nuts AN310-4

2 Cotter Pins AN380-2-3

The elevator idler is mounted at the rear of the plane on the left side.
It bolts to the forward tube of the vertical stabilizer, which is pre-
drilled and the left fuselage half. Set the idier in place, mark and
drill the required 1/4" hole on the fuselage half. Instali the idler

so the push rod bolt holes are closest to the front of the plane. The
bolts should run towards each other with thin flat washers between the
friction surfaces. Do not over tighten the nuts, allow free movement of
the o0il 1ite bushings and install cotter pins.

ELEVATOR PUSH ROD (1"/2) TO ELEVATOR IDLER - SEE DRAWING BC-30

1 Bolt AN4-7A
1 Flat Washer ANO60-416
1 , Nyloc Nut AN364-428A

This connection can be tightened.
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ELEVATOR IDLER TO ELEVATOR PUSH ROD (SMALL) - SEE DRAWING BC-30

NO. REQUIRED DESCRIPTION PART NO.
1 Bolt ANA-7A
] Flat Washer AN960-416

This connection can be tightened.

ELEVATOR PUSH ROD (SMALL) TO ELEVATOR CONTROL ARM - SEE DRAWING BC-30

1 Bolt AN4 -7

1 Thin Flat Washer "AN960-416L
1 Castle Nut AN310-4

1 Cotter Pin AN380-2-3

Place the elevator control arm in place, slide the elevator halves into
the control arm sleeve and install the hinge pins. Bolt the push rod in
place, but don't tighten :unti1 final adjustment is complete.

ELEVATOR CONTROL ARM TO FLEVATOR - SEE DRAWING BC-30

4 Bolts ANA-T4A
A Flat Washers AN960-416
4 Nyloc Nuts AN364-428A

Before the elevator halves can be bolted to the elevator control arm
sleeve, certain clearances and angles must be checked. Move the control
stick forward and back. By hand, move the elevator with the stick. Check
that the control arm is centered and allows free unrestricted movement.

Move the elevator control arm forward until it comes in contact with the
horizontal stabilizer mounting plate and held in place. Move the elevator
halves into position 20° down in relation to the horizontal stabilizer.
Check that the control arm is still against the plate. Check that the
elevator halves are straight and Tevel to each other. Drill and bolt the

elevator—as shown on the next page.
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NOTE: SEE PAGE 19 "ADJUSTMENT OF CONTROL SYSTEM" TO FINISH THE INSTALLATION
OF THIS SYSTEM AND THE HORIZONTAL STABILIZER.




- 19 -

ADJUSTMENT OF CONTROL SYSTEM -

o

The complete control system should be installed at this time and
operating smoothiy. If any binding or sticking exists in any parts of the
control system check that bolts that allow movement are not over-tight and
all parts are properly installed. '

GENERAL

- Incidence of horizontal stabilizer is set relative to the
bottom of the wing. Leading edge down 20

- Elevator travel 25° up and 15° down
+ 0
- Rudder Travel - 30
- Aileron Travel 20° up and 10° down
- A11 push rods and links should be set to shortest Tength.
- Minimum rod end thread in push rods 1/4".
- A1l rod end lock nuts to have loc-tite.

- Refer to Drawings BC-29 and BC-30 for two-place plane, BC-31
and BC~32 for one place-plane.

ELEVATOR/CONTROL STICK(S)

At this stage the tail section should be assembled. The horizontal
stabilizer should be set at 2° leading edge down, relative to the bottom of the
wing. The small elevator push rod should be connected to the elevator control

arm, but not tightened up.

r

Move the control stick full forward and full back. ‘'feasure the up
and down movement of the elevator. The sum of the angles, relative to the
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horizontal stabilizer must be 40°. I the sum of the angles 1is 1essithan
40%, then the control tube push rod(s) will need to be lengthened. Lengthen-
ing this push rod will increase the elevator travel and adjust the control
stick position. Make sure both push rods are adjusted the same and both con-
trol sticks are bottoming out at the same time on the two-place plane.

Hold the control stick full back (elevator full up) and see if the
elevator moves up 25° relative to the horizontal stabilizer., If not, first
check the stick, move it forward until the elevator is neutral. If the
neutral stick position is too far forward, lengthen the control tube push
rod(s). Re-check the full up angle of the elevator. To increase this angle,
Tengthen the small elevator push rod at the back. After these adjustments
the stick position should be correct, full up elevator is 25° and full down

elevator is 15° or slightiy greater.

Use Toc-tite 271 on the Tock nuts and tighten the push

rod connectiaons,

RUDDER/RUDDER PEDALS

The rudder should be in place, complete with bellcranks bolted
on and the steerable tailwheel hooked up.

Cut two small slits in the sides of the fuselage for the rudder
cables to pass through the fabric. The slits on the sides of the plane should
be re-inforced by contact cementing vinyl patchs ar some other material to the

fabric.




FuBH
ROD

- 21 -
Connect the cables to the rudder bellcrank with two shackfes; two
short clevis pins AN393-11 and two cotter pins AN380-2-3. The cable should

be under tension because of the bungee cord connected to the firewall,

Hold the rudder in neutral position and adjust the turnbuckles so

the rudder pedals are even and sloped towards the firewall 10°. Once the

positionis set, safety wire the turnbuckles and check for smooth cable
operation. Be sure the cable guides can't bind the cables.

ATLERONS

Begin the aileron system adjustment by first making sure the con-
trol sticks are even in the neutral position. This is done by adjusting
the length of the control tie-rod. Measure the height of the aileron push
rod attach holes on the control tubes. Adjust the control tie-rod so that
each control stick is vertical and the attach holes are 24" from the top

of the main frame tube.

= &
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TWO PLACE ONE PLACE

Hold the contrel tubes in the position shown above. Adjust the
length of the aileron push rods so the ailerons follow the air foil shape
of the wings. The trailing edges of the ailerons should line up with the
trailing edges of the fiber glass wing gap fairings.




CONTROL LOCKS

Control Tocks are required to 1imit the side to side
movement of the control stick(s). By limiting this movement,
the aileron travel can be set to the proper setting of 20° Bp.
and 10° down. )

Rivet the control locks to the front main frame, lower
tube as shown on Drawing AC-42 (AD64H rivets). On the two-place
plane, the locks are mounted on the left side of the control

system.

Install the hardware on to the locks and set the
aileron travel by adjusting the lengths of the bolts. Use loc-
tite on the nuts once the required control stick movement is set.

Once all adjustments have been made and the system is

operating smoothly, double check that all connections are tight
and all rod end connector lock nuts have loc-tite.

FIN GAP FAIRINGS

The fin gap fairings are to cover the space between the
vertical stabilizer and the horizontal stabilizer. They are alumi-

num Tairings that should be painted at this stage.

Position the fairings so the front is curved smoothly
along the fin gap fairing attach. The top and bottom edges shouid
lay filat along the vertical and horizontal stabilizers and the
rear edge of the fairing goes flat against the rear tube of the

vertical stabilizer.

.. Each fairing is held to the rear tube of the vertical
stabilizer by 2 screws (drill 1/8" holes}, the front tube and 1"
wide fin gap Jairing attach by 5 screws. Use 2 screws, 1 front
and 1 back to hold the fairing to the horizontal stabilizer.
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