M odification to Tailwhegl

Classification - Highly recommended

Applicability  All monowheel Europas prior to XS model
Compliance N/A

Introduction

This modification has been introduced to incorporate a different tailwheel for the monowheel
Europa, now incorporated in the XS model, giving improved ground handling characteristics.

The existing tailwheel is directly coupled to the rudder to provide positive steering on the ground.
Thissystemwasinitialy considered necessary asit was not possibleto use differential brakesto aid
steering. Although this system works well when the tailwheel is on the ground, only small
movements of the rudder pedals are required to keep the aircraft straight. Foot loads during this
phase may also be relatively high. As soon as the tailwhed is lifted from the runway, larger
movements of the rudder may be required, and the foot loads are quite light. This transition from
tailwheel steering to rudder only steering can be quite sudden.

The new tailwheel arrangement allows full rudder deflection to be used with the tailwheel on the
ground, making the transition from tailwheel on the ground to tailwheel up more progressive, the
foot loads changing little.

The new tailwheel is positioned under the rudder, approximately 75 cm (30") aft of the original,
which increases the effectiveness of steering. The tail itself is set dightly higher than before,
improving visibility and reducing the amount of rotation required on lifting thetail during take-off.
This, inturn, reducesthetotal gyroscopic precession effect whenthetail israised, and so reducesthe
tendency to swing. Foot loads are reduced, and turning in small spacesisimproved.

There will be a small rearward change in the c.g caused by the removal of the old tailwheel and
substitution by the new one - details are given at the end of this |leaflet.

The tapered stedl tailwheel spring is mounted to the rear fuselage floor approximately 15 cm (6")
forward of thetherearmost close-out. Thespring passesthrough the close-out, about whichit pivots.
Due to the loads being taken by the rear fuselage area, extrareinforcement is required.

A genera view of the tailwheel assembly is shownin figure 1.

Study al instructions fully before commencing work on this Mod.
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Fig 1. General view of tailwheel

Action

Note: Thefinanditsrear close-out must beinstalled before the new tailwheel assembly isfitted. If
you have yet to install the rear bulkhead, the metal insert shown in the build manual, along with its
reinforcements will not be required. Use the template at the end of this document for the revised

lower area of the rear bulkhead.

1. Preparation

Cut an access hole in the rear fuselage side between the rear bulkhead and the rear close-out. See
figure 2 for dimensions and position. The cut out circle of 130 mm (5") diameter will become the
accesspanel, so cut it out carefully. Make only one access hole: the side you makeit will depend on

whether you use your right or left hand when applying the reinforcing layups.

Figure 2. Access hole dimensions and position
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A flange for fitting the access panel will be required, but not attaching it until later will give
improved access into the rear fuselage.

Using this access hole, remove the four nuts holding the existing tailwheel to the rear bulkhead.
Toremovethe steering arm, cut therudder cablesjust forward of thetail plane massbalanceweight.
Removethesplit pinand castellated nut at thetop of the existing tailwheel spindle. Thetailwheel can
now be removed from the mounting. Withdraw the four mounting bolts and, using an electric heat
gun on the main fitting casting, soften the Redux so that it can be levered off.

Therudder cableswill be extended by additional new cables. Retainall cablefor uselater. Remove
the rudder and its push-rod.

2. Reinforcement

Scuff sand the area where the reinforcements will be, and clean out al the dust.

A degree in gynaecology would be useful at this stage.

Remove the inside skin and the foam around a diameter of approximately 8 mm (3") centred on the
position where the tailspring attachment bolt will pass through the fuselage bottom - this will be
“approximately” 160 mm (6 1/4") forward of the close-out front face.

Taper theinside skin and foam, and layup 3 pliesof ‘bid’ onto the exposed outer skin and lapping 3

cm (1") onto the surrounding inside skin - seefigure 3. Note that thislayup can be carried out at the
sametime as 2.1 below.

160mm (6-1/4")
3 PLIES 'BID! i TO CLOSE-OUT
—\/ |

l 80mm (3")

Fig 3. Reinforcement of bottom skin at tailwheel spring front attachment bolt position.

2.1 Reinforcements between bulkhead and close-out

To establish the size and shape of the required reinforcement layups, make templates from paper or
plastic sheet, laying them in place to check for fit. Reinforcement of the area between the rear
close-out and the rear bulkhead, and also to therear of the close-out, isrequired to take the tailwheel
loads. Seefigure4
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Rear bulkhead —

Rear fin close-out

XTWI14 port rudder stop

Fig 4. Reinforcement Layups

Make atriangular shaped 3 ply ‘bid’ layup which coversthe lower 30 cm (12") of therear close-out
and runsforward and downto the base of therear bulkhead. The selvage edge of thislayup should be
thediagonal edge. Layup A infigure4. Thislayup should lap onto the close-out full width and also
onto the floor. Make asimilar 3 ply layup to cover the other side overlapping thefirst layup on the
rear close-out and floor.

The next layup (layup B infigure4) isa3 ply ‘bid’ layup which coversthelower 20 cm (8") of one
sideof therear close-out, lapping onto thefloor. Thefinal layupinthisareaisamirrorimageof this
one, overlapping therear close-out and floor asbefore. Peel ply theedgesof clothand allow to cure.

Onto the aft face of the rear close-out, layup 3 plies of ‘bid’, covering the lower 20 cm (8") of the
close-out, lapping onto the fuselage side and floor (layup Cinfigure4). Inbetween the 2nd and 3rd
ply setinthe X TW14 port rudder stop plate 1.75" abovethe fuselage bottom, with itsrear edgeflush
with the rear edge of the fuselage, asshowninfigure4. Another 3 ply layup, amirror image of the
previous one, should be applied, overlapping it on the close-out and floor. Peel ply the cloth edges
and allow to cure.

A 2ply ‘bid’ layupissufficient torepair theoriginal tailwheel shaft hole. Taper theinside skin down
to reduce the step, then layup a10 cm (4") diameter patch. Fill and sand the outsideto blend in with
the existing skin.
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Layup summary

3 pieces 13 cm (5") diameter - bottom skin inner to outer skin joint.

3 x triangle from bottom of rear bulkhead to 30 cm (12") up at close-out one side.
3 x triangle from bottom of rear bulkhead to 30 cm (12") up at close-out other side.
3 pieces 25 x 20 cm (10" x 8") - close out front face to one side and floor.

3 pieces 25 x 20 cm (10" x 8") - close-out front face to other side and floor.

3 pieces 25 x 20 cm (10" x 8") - close-out rear face to one side.

3 pieces 25 x 20 cm (10" x 8") - close-out rear face to other side.

2 pieces 10 cm (4") diameter - original tailwheel hole cover.

3. Spring installation

Mark ahorizontal line onto therear face of the close-out 25mm (1") up from the outside skin. Drill a
23mm (7/8") holecentrally onto thislinefor thetailwheel spring to passthrough. The hole should be
cut parallel to the rear fuselage bottom, not square to the close-out face.

Insert the tailwheel spring rod through the hole in the rear close-out so that the parallel portion
immediately ahead of thebendisinthehole. Thisshould position the holethrough theflat end of the
spring approximately 165mm (6 1/2") forward of the close-out front face.

Set thefuselage sothat itislevel and referring to figure 5 position the spring so that the bottom of the
threaded portion is 235mm (9.25") below the bottom of the rear fuselage.

M easure the gap between theunderside
of the flat at the forward end of the
spring rod and thefuselagefloor. A pad
made up from pieces of 3mm plywood .
with 2 plies of ‘bid" between each is ’
required underneath the flat end of the
spring rod. Allowing 3mm (1/8") for a 7
steel support pad X TW15, which will -
go on the top of the fibreglass pad, and

3.75mm (0.15") for each layer of

plywood with the two plies of ‘bid’,

prepare the necessary number of layers  seT FUsELAGE LEVEL - h
t0 Tt in the fuselage undermeath the -2 1,501 AP S T s
spring fixing hole. Y ou should expect a
pad thickness of at least 20mm (3/4)" .
A sectional view of the forward fixing
point is shown in figure 6.

Fig 5. Positioning tailwheel spring rod.

To enable easy laying up of the glassfibre plies between the plywood pad pieces, arrange the pad to
be chamfered fore and aft. Each piece should be chamfered as required on the sides also to fit the
curve of the fuselage bottom. Seefigure 6.
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MS 21042-5 STIFFNUT
ANG60-516
WASHER ™
TALWHEEL SPRNG

‘ ANIE0-516 WASHER

XTWI5 SUPPORT PAD

I
- |1

= Vi

40mm WDE 3mm PLYWOCD
INTERLEAVED WITH 2 PLIES BID

AN5-21 A BOLT REMOVE MATERIAL HERE
TO CLEAR SPRING

Fig 6. Spring rod forward mountings.

Having ensured that the plywood piecesfit in place within the fuselage, and that the tailwheel spring
rodfitswith clearancebeneathit to allow for adhesiveand glassfibre, preparetheareafor bonding.

Apply the plywood pieces with flox, laying up 2 plies of ‘bid’ over each piece, lapping onto the
surrounding fuselage skin by at least 5 cm (2") all around. Double check the positioning of the pad,
thenfinally bond ontop the 3mm thick steel plate. Insert the spring rod to ensurethat the pad and rod
surfaces mate properly. Peel ply the glassfibre edges and to allow to cure fully.

After cure, position the spring rod as before and, holding thisposition, carefully drill through the pad
using the hole in the spring rod as a guide. Install an AN5-21A bolt with an AN960-516 washer
under the head from the bottom, securing it with an MS21042-5 stiffnut and another AN960-516
washer. Using Redux, or alternatively flox, bond the spring to the rear close out where it passes
through the 23 mm (7/8") diameter hole.

4. Rudder horn

The rudder is driven directly by the rudder cables which are attached to a horn bolted to its base.
From the same horn, cables run to the tailwheel for steering.

Installation

Mark alineontherudder at 90° tothehingeflangeand 13 mm (1/2") bel ow the end of thelower hinge
- seefigure 7.

Carefully saw off this portion of the rudder, then remove the exposed foam coreto adepth of 15 mm
(5/8"), making sure that all foam pieces have been removed from the resulting glassfibre flanges.
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RUDDER

REMOVE THIS PORTION
AT 90° TO HINGE FLANGE

Fig 7. Lower rudder modification for rudder horn.

Layup 4 plies of ‘bid’ onto the foam and lap up onto the flanges all around, including the leading
edge, cover with peel ply and allow to cure. Seefigure 7a.

After cure, remove the peel ply and trial fit the
nutplate X TW12 into the base of therudder. Trim
the edgesiif required until it is able to fit properly
into the glassfibre rib. Drill through the holes of
the nutplate into the glassfibre with a4.8 mm drill
then, removing the plate, enlarge the holes in the
glassfibre to allow the anchor nuts to enter.

Attach three M S21047-3 anchor nutsto the upper
side of the nut plate XTW12 using TLPK429BS
pop rivets. Scuff sand both sides of the nut plate
for bonding then flox the platein place to the base
of the rudder ensuring that flox does not squeeze
into the anchor nuts.

Carefully mask or block the holes for the bolts
with masking tape, plasticine or modelling clay to
prevent epoxy from entering. This can be cleared
away later before inserting the attachment bolts.

Fig 7a. Layup at leading edge.

Next, havingmadeaflox fillet all around, layup 4 pliesof ‘bid’ over the plate and up onto theflanges,
including the leading edge as before. Peel ply the layup and allow to cure.

After cure, removethe peel ply and drill openthebolt holes. Becareful not to drill right through into
the thread of the anchor nut of course.
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Using AN970-3 washers as spacers/shims between the rudder base and TWO09 rudder horn on the
holenearest to the hinge and therearmost hol e attach the horn to therudder. Thelong horn should be
orientated to starboard.

The vacant mounting hole is used for cable attachment. This bolt can only be installed when the
rudder isin place on the aircraft asthe control cable hasto be attached to it. The cable from the left
rudder pedal s attaches above the horn, and the cable to thetailwheel isfastened below it. Seefigure
8.

With the horn attached to the rudder with the two bolts only, and having trial fitted the cable attach
bolt with its spacers, bolt the rudder to the fin.

Note: Thelower hinge boltswill probably be too short dueto the extra layups on the hinge flange -
four AN525-10R10 bolts are provided

MS521047-3 (3 PLACES)

BASE OF RUDDER

NUTPLATE XTWI2

XTwIll SPACERS

ANG70-3 WASHER

AN3-10A BOLT
2 PLACES

AN3-14A BOLT

XTWO9 RUDDER HORN ANG70-3 WASHERS (6 EACH)

SIDE VIEW OF RUDDER BASE

M521047-3 ANCHOR NUT FOAM CORE

XTWI2 NUTPLATE RUDDER SKIN
X TW09 RUDDER HORN
\\/ 4 PLES BID
AND70-3 WASHERS
SECTION A - A

Fig 8. Cable mountings.
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5. Tailwheel

Thetailwheel is supplied complete with bushes already installed and reamed. 1t may be necessary,
beforeinstalling thefork onto the spring rod, to clean up the pivot shaft and thread, as scale may have
formed on it during the hardening process.

Slide the tailwheel fork onto the spring rod, then secure it with an AN310-8 castle nut and EUR036
washer. Tighten the nut sufficiently only to eliminate play, but still allowing the fork to pivot. A
split pinis required to lock the nut, so using a 3.3 mm (1/8") drill bit, drill through the threaded
portion of therod between two of thenut’ scastellations. Take carewith your aimto emergetheother
side between castellationsalso. The spring rod ismadefrom hardened steel whichwill makedrilling
quite tough. A new masonry bit is recommended for this operation.

Tailwhesdl stop

Through the dot in the fork pivot housing, push a 20 mm long 4 mm diameter roll pin into the
pre-drilled hole in the spring rod shaft. The roll pin should be pushed in such that it doesn’t quite
touch the pivot housing at the other side - see figure 8. Y ou can push the pin back for disassembly
through the grease nipple hole. Check that the tailwheel fork is free to rotate either side of neutral
until theend of theslot contactstheroll pin. Recover the grease nipplefrom the old tailwheel and fit
it to the new tailwhesel fork.

TAILLWHEEL FORK

/4" BSF TAPPED HOLE
FOR GREASE NIPPLE

4 mrm X 20 mm ROLL PIN

TAILWHEEL SPRING SHAFT

Fig 9. Section showing position of roll pin stop.
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Tailwhed

To space the tailwheel away from the sides of the fork spacers XTWO08 are provided. Insert the
spacersinto the bearing hole each side and slide the tailwheel between the arms of thefork to line up
theholes. The3/8" x4 1/2" bolt through thetailwheel should haveonit at each end spacers X TW13
with EURO33 washers each side of them. These spacers provide a means with which to secure the
tailwheel onto thetrailer, and also for the attachment of aground handling steering arm. Securethe
bolt with a 3/8" Nyloc nut. Seefigure 10.

378" X 4" UNC BOLT

. EURO33 WASHERS (4 PLACES)

J— J:\ XTWI13 SPACERS (2 PLACES)

Z ]

4 (A4

\

% T AILWHEEL

i
T AILWHEEL FORK L@T\

=TT ——

XTWO8 FLANGED SPACER

3/8" NYLOC NUT

Fig 10. Section through tailwheel axle.

6. Cables

Each rudder cablerunsfrom the CS21 horn on the rudder pedal shaft, under apulley and attachesto
therudder operating horn at the base of therudder. Each existing cablewill beextended by swaging
on athimbleat the aft end whereit was cut, and fitting to that thimbl e another onewith the new cable
swaged onto it. These new cables will terminate at the rudder horn.

Cable length adjuster (optional - not supplied)

Whilst carrying out this operation you may
wishto incorporatean adjustment feature-
two 16 s.w.g. HS30TF aluminium plates
12 mm (1/2") widewith aseriesof 4.8 mm
(3/16") holes drilled at 12 mm (1/2")
intervals with AN3 bolts trapping the
thimbles between the plates would be
suitable. Fig 11. Section through tailwheel axle.
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Port cable

The port cable will require a1/4" holein the rear bulkhead about 35 cm (1 3/8") to the port side of
centre and a similar height from the floor as measured at the centre.

Make a simple fairlead from a short piece of the plastic cable Seeving. This should be bonded in
place once the exact run of the cable has been established - don’t forget to slide it onto the cable
before fitting the thimbles.

Another holefor the cableis required through the rear close-out. Judge where this should be using
the position of the cable attaching bolt on the horn as a guide.

Run the cable through both holes and adjust their positions as necessary for the cable to runin a
straight line between pulley and operating horn.

Starboard cable

Cut ahole through the rear bulkhead for the cable at the same level asthe port cable but within 2 cm
(3/4") of the side wall.

The starboard cablewill emergethrough the fuselage side approximately 33 cm (13") forward of the
rudder operating horn. Sighting through the access hole, and using the port cable also, judge the
height at which the cable should run to maintain a straight line from the pulley to the horn and cut a
small holethrough. Thefinal hole will be aslot, wide enough for afairlead made from ashort piece
of cable conduit to be bonded into.

Rear thimbles

To establish the cable lengths, set both rudder pedalsto their neutral positions where the uppermost
tube of both pedals are in line with each other. Fix the pedals into this position ensuring they are
unableto move. With the rudder straight, crimp on athimbleto each cable end so that it alignswith
its horn attaching bolt. It's difficult to crimp cables to be an exact length so ensure that they are
dlightly longer rather than shorter. It salways possibleto shorten the cable with an adjuster. Seethe
Rudder System chapter in the build manual.

Cablesto tailwhed

The cables between the rudder horn and the tailwheel steering arm are made in two pieces which
have a spring between them. The spring acts to take out shocks from the tailwhesel.
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Make up two cables 13 cm 13 cm - 50

(5") long with AN100-C4
thimbles at each end using
two 28-2-G Nicopress
sleeves at each end to
secure them. The cables
should be measured asFlg 12. Cablelength measurement.

shown in figure 12.

Hold the left rudder pedal back against its return spring, or disconnect the spring temporarily to
enablethecabletobepulled aft easily. Withthesteel spacer X TW11 through thethimbleof thecable
install the AN3-14A bolt withan AN970-3 washer and another X TW11 steel spacer already onitinto
the left holein the base of the rudder. Ensure also that one of the 13 cm (5") cablesyou previously
made is attached to the lower portion of the bolt.

On the end of the horn protruding on the

) AN3-14A BOLT ANG78-3 WASHERS (2 PtACES?
starboard side of the rudder attach the R /

rllght rudder cable as detailed in .. ...c — e
figure 13. RUDDER PEDAL Do
- T
RUDDER HORN /[ ©: | P4 XTW11 SPACERS
Attach the second 13 cm long cable to I T

the lower part of the attaching bolt in  "%"% STIFF“UT\W TO TAILWHEEL
preparation for fitment to the tailwheel

Steer| . . - "
eerng am Fig 13. Detail of starboard cable fixing.

Tailwheel steering cables

Thelength of these cables, which link the springsto the tailwheel steering arm, isdetermined by the
amount of pre-compression of the springs. The springs should be pre-compressed approximately 10
mmwhentailwheel and rudder areintheir neutral position. Thecablesareconnected to thetailwheel
steering arm via steel wirerings. Install the rings to the two holes of the steering arm.

Toinstall the springsinto the short cables attached to the rudder horn, remove one spring hook from
the spring, thread it through the thimble of the cable having first dlid the spring and its remaining
hook ontothecable. Theaxesof thetwo hooksshould beat right angles, not parallel, to each other.

Now make up cablesto run between the spring and the rings on the tailwheel steering arm such that
the springiscompressed by 10 mm = 2 mmfrom itsrelaxed length when therudder and tailwheel are
at neutral. Usetwo 28-2-G Nicopress sleeves to secure each thimble.
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Rudder stops
Port rudder stop

Therudder is prevented from excess movement to port by the small protuberance on the port side of
therudder horn contacting the fusel age rear edge flange and thereinforcing plate XTW14. It may be
necessary to file the flange and plate locally to obtain the necessary movement, which should be
between 30° and 32°.

Movement to starboard islimited by the horn contacting a steel stop (Part no. X TW10) mounted to
the fuselage side just below the lower rudder hinge - see figure 14.

The protruding blade must be cut and filed to
contact the rudder horn when the rudder
reaches its maximum movement to starboard.

Thelowermost bolt fastening the hinge secures
thetop of the stop, and tofacilitate variationsin
this position the upper hole in the stop has not
been drilled.

Remove the lowermost rudder hinge bolt and
set the rudder to be at 30° to 32° to starboard.
With the stop X TW10 in position but with the
oversized blade just underneath the rudder
horn, mark aline on the blade where the horn
front edgeis. Cut andfilethebladeand, withit
now aligned with the horn, drill through the
flange and bolt the stop to it using an
ANS525-10R8 bolt and M S21042-3 nut with an
AN970-3 washer under it.

Finally, drill through the upper part of the
stop’s flange where the hinge bolt hole is and
secure the stop with the hinge bolt.

Fig 14. Tailwheel drive cable.

Access hole flange

The flange for attachment of the access panel is made up of aring split into two pieces to enable
inserting them through the hole to fit them.

Tomakethering, layup 4 pliesof ‘bid’ on aflat surfaceto makeadisc 150 mm (6") diameter. Cut a
100 mm (4") holeinthe centre of the disc to make the ring, then cut thering in half. Bond the split
ring to theinside skin of the fusel age centred on the accesshole using flox. Drill four equispaced 4.8
mm holes in the flange and rivet M S21047-3 anchor nuts in place using TAPK33BS rivets.
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Y ouwill require holesin the access panel to match the anchor nut holes. Fasten the panel using four
ANS525-10R8 bolts.

Drain hole

Drill adrain hole 3mm (1/8") diameter just forward of therear close-out, positioning it at thelowest
point (tail down) on the inside fuselage bottom skin.

Outrigger leg length

Thechangeinthedeck angle brought about by thisM od meansthat the outrigger legswill now betoo
short, andtheaircraft would ‘teeter’ unacceptably. To correct thisitisnecessary tofit new outrigger
legs. Remove and discard the original legs, and substitute the new legs. Thetotal length of the new
legis372mm (14 5/8""). The assembly should be carried out using the method givenin Chapter 9
page 23 of theManual (issue4). Y ou should have 310-315 mm of exposed | eg between the upper and
lower fittings.

Weight and c. of g. schedule
Y ou will need to amend your weight and balance schedule

Starting with your aircraft A.P.S weight and balance calculate in accordance with the following -
refer back to your Operators Manual to remind yourself of the method if necessary:-

Weight (Ib) Arm (inches) Moment (Ib.in)

APS XXXXX XXXXX XXXXX
Old tailwhes 72 174 11253
removed,

new weight new moment

Now add new
tailwhesl 10.2 200 +2040
New aircraft A.P.S. New total weight Cdculatec. of g. New moment

For an average Europaweighing approx. 780 Ib., thiswill giveachangein A.P.S. c.g. of 3/4"tothe
rear.

Y ou can of course re-weigh the aircraft if you wish.

Finally, annotate the aircraft records - Mod 43 incorporated.
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