On the 'Wing...

Bill & Bunny Kuhlman, bsquared@themacisp.net
Redwing XC, Part 2

ur Redwing 2M performed admirably at the 2007 Visalia

Fall Soaring Festival, putting in several good flights before
a transmitter electrical problem prevented it from flying.
Observers were quite impressed by its climb angle on tow.
It’s relatively high flying speed had raised doubts regarding its
thermalling abilities, but it had no problems at all indicating lift,
circling tightly, and climbing out to make the task times. Our
sincere thanks to Brendon Beardsley for piloting it so skillfully.

With that positive experience, we were quite excited to get back
to work on the cross-country version. Things do not always
work out they way we’d like, however, so it’s only been recently
that we’ve had the opportunity to actually get some more work
done on the airframe.

The first project to be tackled was construction of the four
horns for the control surfaces.

The wing is thick enough to completely enclose both the servos
and the servo arms, as shown in the included photo, and if the
control surface horn is placed on the face of the surface on

the edge opposite the hinge, the entire control system can be
entirely internal.

We fabricated the horns from 0.0625" printed circuit board. The
material was cut using a razor saw, using the template of an
adjacent rib. The lower portion of the control horn protrudes
forward so the ball link clears the leading facing and is properly
oriented to the hinge line to eliminate any built-in differential.
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Top: The printed circuit board control horn is epoxied in a
slot formed by two additional ribs.

Above: The left elevator, ready for installation.

Right elevator (upper) and left aileron (lower) with control
horns installed, ready for covering and hinging.

The hole for the linkage mount was then drilled out for the
ball link attachment screw, and the corner was rounded
using a PermaGrit sanding bar. At the same time, the face
surfaces were lightly sanded to remove any coating and to
roughen the surface in preparation for the epoxy adhesive.
Additionally, several holes were drilled near the perimeter to
assure a strong bond to the control surface.

As shown in a photo in the last installment, reproduced
here on the opposite page, each control surface has a pair
of additional ribs specially placed to provide a slot for the
control horn and to spread stresses across a wider area.

A slurry of epoxy and microballoons was pushed into

the control surface slot and spread on both sides of the
control horn. With the control surface upside down on the
table surface, the horn was then pushed into the slot until
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Top: A piece of 1/2" particle board, cut to the wing tip
outline with a 1/4" border. This supports the lower surface
sheeting at a consistent height above the table while the top
sheeting is shaped and glued into place.

Above: Trailing edge stock is used under the leading and
trailing edges to support the wing. Weights on the spar hold
everything solidly in place while work progresses.

the center of the ball link was directly over the protruding
leading edge of the surface.

The control surface will eventually be attached to the main
wing panel with a hinge made from the covering material.
The distance between the hinge and the linkage pivot is
0.75" on the aileron, and 0.9" on the elevator. At the servo,
the pushrod will be placed about an inch out on the arm, so
the control surface will deflect to an angle a bit larger than
the arm. This is particularly helpful when it comes to setting
up the ailerons for “crow” deflections, when the aileron is
called upon to deflect much more than when it’s simply
performing its up aileron function.

We also constructed the wing tips. These hollow structures
are made from 1/16th" balsa sheet tops and bottoms. The
bottom sheeting is outlined with 1/32" plywood with a
width of about 1/2", and one inch at the trailing edge. This
substantially strengthens the edge of the wing tip and firms
the trailing edge.

The wings tips are built using a thick outline of the wing tip
to support the outer edge. We used 1/2" particle board,
cut out so that 1/4" of the material can be placed under the
entire edge of the wing tip.

The main wing panel was supported at the leading and
trailing edges and weighted. The lower sheeting was then
glued onto the last wing rib using a metal ruler to hold the
sheeting against the rib while the glue (thin CA) hardened.
The particle board outline was then moved into place and
the sheeting weighted around the perimeter so the entire
outer edge rested firmly on the particle board support.

The upper surface sheeting was first cut to match the
compound curve at the top of the rib. While being held firmly
in place, the outer edge outline was then cut, using the
particle board as a backing for the cutting blade.
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