Electric flap drive - conventional taildragger

Classification Optional
Applicability Conventional taildragger Europas
Compliance N/A

Introduction

The standard flap drive mechanism on the monowheel Europasisamechanical drivecombined with
the undercarriage retraction mechanism. Conventional taildragger Europas, being fixed wheel
aircraft, can have an electric drive for flap operation, smilar to that used on tri-gear Europas.

Action

Remove theitemsin the drive train between the undercarriage lever and the flap cross shaft which
affect solely the flap drive - these are FL 19, FL20, FL21 and their associated fasteners.

Removeall parts of the outrigger mechanism attached to the wing and theflap, leaving it bareto the
wing plate W18 and the flap hinge plate FL 3.

Reassembl e the wing/flap outboard fittings according to figure 7 at the end of this |eaflet.

Thedotsinthefuselage sidefor theflap drive crosstube will have been cut to suit amaximum flap
angle of 27°. Check that, with the electric actuator fitted, the slot is still long enough.

Actuator installation

Theflap actuator is mounted at the motor end to its mounting bracket FL 26 which isfastened to the
fuselagefloor. Thefloor will requirealocal plywood hard point and glassfibre reinforcement to be
added. Therod-end is bolted to the lugs which are welded to the flap actuating cross-tube.

Floor reinforcement

Preparation

Mark out the area on the inside fuselage floor for the position of the 3 mm plywood hard point
according to figure 1.

Taking care not to cut through the outside skin, cut out the inner skin and foam core within the

marked out area. Cut the piece of 3mm plywoodtofitin placeof theremovedfoam. allow about 2- 3
mm (1/8") clearance all round.
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Hard point installation

Scuff sand the fuselage skin surrounding the cut out areato a border of approximately 5-6 cm (2 -
242"). Cutout 4 pliesof ‘bid’ at + 45° 25 cmx 18 cm (10" x 7*) and lay-up two pliesinto the cavity,
lapping onto theinsideskin. Apply flox around the edges of the cavity to avoid air bubblesforming.

Apply askim of flox to both sides of the plywood insert and squidgeit in place, removing any excess
flox which oozes out before applying the two remaining pliesof ‘bid’ over thetop. Peel ply all over
and allow to cure.
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Fig 1. Flap drive reinforcement position.

Linear actuator preparation

Drill out thetwo mounting lugsfrom8mmto 5/16” - therewill bevery littlematerial toremove. Fita
spacer W14 across these two lugs using Loctite 638.

Fit the adaptor FL 30 to the holein the end of the plastic piston, again opening out the holeto 5/16” if
necessary. Fit FL 14 spacerstothecrossholeinthe piston, andlocate the adaptor and spacersin place
with an AN4-12A bolt, MS21042-4 stiffnut and AN960-416 washer.

Mounting brackets

Figure 2 shows the attachment arrangement of the linear actuator. The mounting bracket FL 26 will
be bonded and bolted to the floor through the hard point.
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LINEAR ACTUATOR MOUNTING LUGS
2 X AN960-416 WASHERS

______________

2 X FL14 SPACERS 2 X FL11 WASHERS

AN960-416 WASHER

AN4-23 BOLT

AN310-4 NUT

AT

________________

~.

FL26 BRACKET

Fig 2. Actuator mounting assembly.

A photo of the actuator assembled to the mounting bracket is shown in figure 3.

Fig 3. Actuator assembled to mounting br_acket.

Installation

Usingal2volt battery runthemotor of theactuator to fully extend the push-rod. Next, scuff sandthe
base of the actuator mounting bracket FL 26 and then attach it to the motor end of the actuator; the
motor should be orientated as shown in figure 3. With thewingsrigged to the fuselage and theflaps

in their retracted position, fasten the flap actuator by its rod-end to the lugs on the flap cross-tube
according to figure 4.

Note: Ensurethat therod end has at least one and a half diameters thread engagement.

Mod 68 Issue 1 - Feb 2004 Page 3 of 8




MOD-SIGL

MW5S Rob-eND AN9G0-SI6
MS2(042-5 2

7
__u.

_T%ﬂ_/
|

Fig 4. Section of bolt and washer arrangement for rod-end.

Ensuring that the actuator isat 90° to the flap cross-tube rest the bracket on the fuselage floor, which
shouldlieonthehard point. Mark itsposition on thefusel agefloor asareferencethen apply askim of
Araldite420 and flox toitsbase. Reposition the bracket to the reference point and remove any excess
adhesive before allowing to cure undisturbed. Double check that nothing has moved beforeleaving
It.

After cure remove the actuator from the mounting bracket and drill through the bracket and right
through the fuselage floor with a 4.8mm drill using the existing holes as a guide.

Install AN525-10R12 bolts from the outside, with AN970-3 washers under their heads, and secure
them with M S21042-3 nuts.

Flap operating switch

A toggle switch is used to operate the flaps, as arocker switch may cause confusion between pitch
trim and flaps. A suggested position for this switch is shown in figure 5.

7/ —

Flap switch
(up = flap retract
down = flap lower)

Trim indicator & switch
Fig 5. Flap switch circuit diagram.
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Theswitchisadoublepole, doublethrow (DPDT) type switch and it isspring loaded off initscentre
position. Althoughtheswitchismarked“AC only” itissuitablefor theusewiththelow currentdrain
through it to operate the actuator.

Figure6 showstheelectrical circuit that should be used, in conjunction withthemaincircuit diagram
in the Electrical Chapter of the Europa Build Manual..

, 5 |

N
1:3; %5@ C(@ flap actuator
—~ =

Fig 6. Flap switch circuit diagram.

System check

Operatethe systemto check that it operatesfreely and that full flap movement isachieved (thelinear
motor incorporatesel ectrical stopsat each end of itstravel). Check aso that thereisno binding of the
flap cross tube in the fuselage dlots.

Flap position indicator

Astheselection of flap angleisdependant on thelength of timethe switch isoperated, some means
of checking the flap angleisrequired. Adhesive decals (FL29) are supplied to provide markingsto
the port side flap upper surface and wing. With the flaps retracted the 0° mark and the mark on the
wing trailing edge should line up with the pilot’sline of sight. The majority of the other markings
will be hidden under the wing' s flap close out flange.

Whilethe flap extends, the markings on the flap are exposed allowing the pilot to select the desired
flap angle accurately.

Application
The solution to the puzzle of applying the flap indicator decal (FL29) is described below:-

With the flaps retracted, mark a line on the flap 55cm (21.5”) inboard from the flap tip end as
indicated on the decal.
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Fromtheright hand side of thedecal, cut along the sloping top line, stopping near the 0° mark. Again
from theright hand side, cut along the bottom, stopping in linewith theleft hand vertical border line.
Next , cut from the bottom, along the right had side of the single, wing trailing edge decal until you
meet the cut along the bottom of theflap decal. Y ou can cut off the excessal ong theright hand side of
the and round off the corners at this stage.

Clean the port flap and wing where the decals will be applied, then retract the flapsfully. Slidethe
flap decal over theflap but under thewing, leaving thewing decal over thewing skin. Linethedecals
up with the wing trailing edge and the mark on the flap using the alignment marks.

Next, using adhesive backed tape, secure the flap decal along the edge next to the 0° marking and,
with aseparate piece of tape, secure thewing decal along the short end that isfurthest inboard. Now
separate the two decals by continuing the cut along the bottom of the main decal.

Hinging thewing decal up, cut around thethreefree edges. Peel back half of the backing, cutting it
off before carefully pressing it back down onto the wing surface, ensuring that it remains aligned
with the 0° marking on theflap decal. Remove the securing tape, cut the remaining part of the decal
out and stick it down onto the wing.

Extend theflaps, hingethe decal up and peel off acouple of centimetres (about 1”) of backing so that
the edge nearest the 30° marking can be stuck down. Withthedecal now secured at oneedge, remove
the adhesive tape, cut the remaining excess off, then stick the rest of the decal down onto the flap.

Retract the flaps and confirm that, when viewed from the cockpit, the wing mark aligns with the 0°
mark on the flap.

Pilot’'s Operating Notes
Take off and landing with full flap can be safely carried out, aswould be done with the monowheel

aircraft. However, reducing thetakeoff flap to 18°, althoughincreasing thetake-off run slightly, will
reduce the total trim change during flap retraction.
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Fig 7. Flap outboard hinge assembly.
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