Rudder rev 1.1

The rudder is a rather straight forward component to build. The goal is to have a
straight not warped rudder. It is possible to build straig ht then add the linen which
could warp the rudder if care is not gi  ven. All of that will be discussed shortly. A
short overview & build the control horn, laminate the outline, cut / drill rudder post,

add ribs then add rib capping.

Locate the rudder control horn G10 pieces #1.23 and 1.24. These will be glued
togethe r, sanded then painted. You should build the tail skid control horn as well as it
uses the identical control horn pieces. So, build two; one rudder, one tail skid.

Laser cutting G10 material makes the parts a little messy. Once they are sanded they

do clean up well. The two inner pieces go in -between the two outer pieces. Use some
120 grit sand paper to rough up the surfaces that will be glued. Lightly sand these
parts dondt g @.tUsihgapqrap pieceaonhsdle rinch (8mm) dowel assembly
the pieces as shown. Ensure all holes are aligned. Using slow CA glue such as ZAP
(yellow bottle) glue these pieces together without gluing them to the dowel. Use

clamps on the outer ends as shown. This will help ensure these pieces are glued well.
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Sand or lightly file the main body edges to give the control horn the streamline air
foil look. Insert the four nails 6.17 into the four holes near the ends. Note that the
nail head should be on the top side of the control horn. The control horn is
symmetrical so just pick a side and declare it the top side. Glue these in place with
some CA glue then cut and trim the nail stem bottom so it is flush with bottom of the
control horn. See photo -

Most control horns were painted satin black . This would be a good time to paint the
control horn(s) prior to installation. You can use a dowel to hold the control horn w hile
you spray paint the part. Set aside to dry. See photo -

The rudder outline needs to be | aminated first. Locate four  36-inch long (914mm)
basswood sticks # 5.12 2. Cut these four pieces to 30 -inch long (762mm). Add some
masking tape to the plywood rudder template #5.194 edges. This will help prevent

the lamination to be accidently glued to the template #5.194.



The four basswood pieces #5.122 will need to be moistened which will help wrap those
pieces around the template. Soak these wooden pieces in hot/warm water for five
minutes. Wipe off the wood until dry. Glue these pieces together wrapping around

the templat e. You can support the laminations with wood blocks. Ensure the

laminations are sort -of tight around the template. Wipe off any excess glue. Look at
the notes in the photo below.




Remove lamination from template. The ru dder outline curve should have a 3/16 -inch
(4.8mm) radius and thickness . To help you use a scrap 3/16 -inch dowel as a reference.
Clamp the lamination to the building table then carefully sand that outline. See photo
below &

The rudder and top vertical fin postis a 5/16 -inch diameter (8mm) carbon fiber tube.
Cut a 12-1/2 -inch long piece and a 10-3/4 -inch long piece from the carbon tube #1.14.
The longer piece will be used for the rudder and the other piece will be used for the

top vertical fin. Locate four  brass tub es #4. 67. The brass tube slide over the
carbon fiber tubes which will re -enforce the carbon fiber where the hinge #3.1 will




be added. The brass tube will keep the carbon fiber from splitting when drilled. The
rudder is held in place with two hinges. Itisim  portant that these hinges align with
the vertical fin post #1. 14 hinge locations. When the hinges are installed there will
be a noticeable gap between these two posts. That is by design. Reference the plans
for the correct gap. For now, you need todri Il the t wo rudder hinge locations using a
3/16 -inch drill bit. To do that, move the two brass tubes into p osition per the plans
for both the rudder and top vertical fin post. Use masking tape to secure the brass
tube s to the carbon fiber tube. Make a ma rk using a pencil or magic marker for the
drill bit location. That mark should be in the center of the brass tube. The top
vertical fin and the rudder post locations need to align. Take your time. See photo
below &

Drilling on a curve surface means you need to slowly drill and
drilling. If the rudder and top vertical fin drill holes are misaligned the hinges will not

function properly. Use a 3/16 -inch diameter (4.7mm) drill bit and carefully drill

through the brass / carbon  tube for each hinge. These holes should be at the same

location on the vertical fin tail post.



Thetop andbottom of t he | aminated rudder out |l iuwdl wi | |
make in the rudder post. This is easily done by using the same drill bit (3/16 -inch

(4.7mm)) for the hinge holes. You would carefully push the rudder post into the drill

bit where the drill bit would notch the top and bottom inside edge of the rudder post.

At this time create those  notches. See phot o below &

One of the brass tubes will need to be removed so the control horn can slide into

place. You can use a small dowel to help remove any drilling burrs that might exist.
Once one of the brass tubes is removed slide the assembled rudder contr ol horn into
position. Ensure you have the top side of the control horn on the right side of the

rudder post. Do not glue the control horn in place. See photo below &



Test fit the rudder outline into the rudder post slots . Start at the top and the ndo
the bottom. Trim the rudder outline to accomplish this . See photo s below o

Position and glue the three rudder ribs #5.195 to the rudder post and outline. Keep
these ribs straight and perpendicular to the rudder post. These are very vis ible.
They should fit nice and snug with no gaps. See photos below o



Use one 36-inch piece #5.116 for the rib capping. The rib capping should start in the
middle of the rudder post and a portion of the trailing edge. Cut and glue the r ib
capping in place for each rudder rib. See photos below &

The top of the rudder post should have a scrap piece of #5.122 to help blend the
trailing edge into the rudder post. Use two one  -inch length pieces gluing it to the
sides of the top rudder post and outline. Lightly sand this area tapering it into place.
See photo below &



Your rudder should look like this. See photos below o

You need to glue the rudder control horn in place now. Using a triangle or straight
square get the control horn perpendicular to the rudder frame. Once satisfied use
some thin CA glue (ZAP pink bottle) securing

with the glue. The glue should really secure the G10 to the carbon fiber well. See
photos below d



You will notice there is a large gap between the rudder and vertical fins. This is by
design. To fill this gap grooved wood was added to the front edge of the rudder post.
Wood #5.251 is pre -grooved. You need three wood pieces; one above, between and
below the hinges. Reference plans. Cut the wood into three pieces fitting them into

position. Once satisfied glue into place. Use a triangle or square keeping this wood
square to the rudder. See photos below &

Sand / fil e this newly added wood pieces to take the square -ness off the leading edge.
See photo below &



This concludes the rudder construction.

RUDDER COVERING &

Covering the rudder can be done with linen or a similar fabric. = The prototype used
linen. The kit comes with drain eyelets #6.20. Full scale planes use these eyelets for
moisture control. The rudder uses four of them . They only go on the Port side ( left).
Cover the rudder first getting the fabric tight.

Reference the plans, mark locations for ~ four drain eyelets. Using a 1/8 -inch drill bit
carefully drill thru the fabric that the eyelet will be installed. Do not drill thru both
fabric sides.  Drill all four locations.  See photo below &




You can add the four eyelets now. See photos below &

Add the rib lacing (stitching) and rib tapes. To help secure the eyelet in place use a
patch of fabric that has a center hole about 11/64 -inch or a wee -bit smaller. This
hole will allow the fabric to encroach the eyelet edges but still allow enough of the
eyelet to be visible. See photos below &



