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CHAPTER 20
WINGLETS AND RUDDERS
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STEP 4. BELHORN LAYOUT

On the inboard surface of the winglet, the layout of the top rudder cut line and the “vertical” (i.e. parallel to
the hinges) line were drawn as shown on page 20-1 of the plans. (Figure 9A) The vertical line was extended
an inch or so farther down toward the bottom of the winglet. A perpendicular line was then drawn from the
vertical cut line so it ran about 1/8" below the wing TE. (Figure 9B) (The 1/8" dimension was specific to the
geometry of my conduit cove relative to the TE.) This line represented what would be the bottom of the
rudder core (i.e. the mounting surface for the belhorn), as well as the top of the belhorn fork. The objective
was for the belhorn to be mounted to the bottom of the rudder core such that the rudder cable ends up in
the aft part of the conduit cove when the rudder is fully deflected. A parallel line was then drawn about
0.75" further down, which would be the bottom rudder cut line. This 0.75" offset provided for the glass-to-
glass bond in layup #6 of the plans. (Figure 9C) The three rudder cut lines were now complete (Figure
9D) and were copied to the other side of the winglet.

Note: This bottom cut line is a bit lower than the plans location in order to provide a sufficient flange for
the layup that will cover the belhorn and form a glass-to-glass edge at the skin. In an installation where
the rudder has already been cut according to the plans and layup #6 completed, attachment of the
belhorn will reduce the height of the remaining flange and the glass-to-glass bond of the layup that will
cover and retain the belhorn. But it may still be possible to mount the belhorn at the bottom. It depends
on the particular geometry, but if the glass-to-glass bond of layup #6 was done correctly, then it should
be providing the required strength at the bottom of the rudder. In that case, the primary function of the
additional layup over the belhorn would be to keep it secured to the rudder, so a narrower G-to-G bond
might be adequate.
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