Europa motor glider - introduction

Overview

This manual details the build of the motor glider version of the Europa where it differs from the
Europa XS.

The manual should be read in conjunction with the appropriate Europa XS manual.

Chapters 7, 8 and 9 are in place of the equivalent chapters in the XS manuals, and the remaining
chapters are to be added in the appropriate places in the XS manuals.

Classic Europa - important notes

1. The position of the forward wing-to-fusel age pin on the wing, and socket on the fuselage, of the
classic Europais different from that of the XS Europa.

Itisnot possibleto position thisfitting safely on the motor glider wing to suit the existing position on
classic Europas.

To enable the motor glider wing to be fitted to classic Europas the forward fitting must be
repositioned on the classic wing and the fuselage.

Detailed instructions on carrying out this work will be provided on application to the factory.

2. Itisamandatory requirement for fitting the motor glider wingsto classic Europas that Mod 52,
(the weight upgrade to 1370 |b maximum gross weight) is incorporated.
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6. Airbrakes (motor glider)

Overview

Theairbrakesare madein much the sameway astherudder. The main difference being that theends
are not rounded off but have close-out in two pieces each side, an inner and an outer.

Theairbrake coresare supplied with the, by now familiar, pre-cut end pieceswith which to makethe
flanges for the close-outs. A plywood insert isto be incorporated on to which you will mount the
actuating brackets.

A single, aimost full length, hinge holds the airbrake to the wing, pivoting on its lower surface.

Asusual, the construction of only one part is described, so asimple doubling up of cloth pieceswill
enable both airbrakes to be made together.

The airbrake is quite thin, and in the early stages of laminating can easily be distorted, so careful
checking is necessary as you go aong.

Step 1
Preparation

Place the inner and outer airbrake cores in their lower casings on a flat bench. Remove the top
casings and set aside for later use.

Temporarily attach the pre-cut close-out flange end piecesin their relevant positionswith small dabs
of rapid epoxy.

Discard the crescent
shaped foam strips, and
remove the cores from

the casings. With a . /
hacksaw blade or sharp |
knife, removethe 20 mm

vertical flashing in front
of the leading edge from
the lower casing, and

replace the cores in the
lower casings. See
figure 1.

Fig 1. Airbrake corein modified lower casing.
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Cut the 3 mm ply

i 10.0 " (254mm)
supplied
(identified as : 0.5" (13mm) O
Ply-13inthebill of l 0.625 " (16mm)
materlgls) to the HOLE THROUGH _51 i \ -
dimensions shown ~ g
infi 1| 0.75"(19mm) 5
infigure 2. S
T S
v R1.0"(25mm) ' / 2
l 3mm PLYWOOD

Now butt the cores Fig 2. Control horn reinforcement insert.

in their casings

together, and align the centreline of the plywood insert with the joint of the inner and outer cores,
with the forward edge of the plywood 0.85” (22mm) aft of the leading edge of the core. The ply
should be orientated with the rectangular hole towardsthe leading edge - seefigure 3. Mark the ply
for orientation for future reference. Trace around the plywood with afelt tip pen.

~
=3
e
)
D
°| 3mm PLYWOOD INSERT
i T—’——ér ~, .
| i _ __" i
\ —[— \
] {
| 1 |
~

Fig 3. Plywood positioned in airbrake core.

Carefully rebate approx 4mm deep into the foam cores, inside the marked lines, so that the plywood
will dropinto placeand bedlightly below thesurface. Scuff sandtheply faceswith 80 grit paper.

Recheck the plywood orientation that thereis no possibility of bonding it in the wrong way round.
Check that the core has no twist along the length, or misalignment between the cores, and that the
leading and trailing edges are in line. If necessary adjust with shims between the casings and the
bench to achieve this.

Temporarily bond the lower casings to the bench with small dabs of rapid epoxy.
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Bonding cores together

When set, apply astrip of 2" (50mm) wide parcel tape over thejoinin the casings, to act asarelease
agent if any resin leaks through when bonding the two corestogether. Replace thetwo coresinthe
lower casings, along with the plywood pad and the two %2 (13mm) end piecesina‘dry run’.

When you are happy that everything fitstogether correctly removethe coresfromthecasing. Mix a
small amount of dry micro, and carefully wipe asmear onto the adjoining ends of the cores, keeping
just inside the edges.

Apply several small dabs of rapid epoxy to the leading and trailing edges of the upper surface of the
lower casing. Position the two corestogether into the lower casings, pushing them firmly together.
Weight the cores down with suitable weights (small sandbags or weights with scrap foam under)to
prevent denting the foam core.

Plywood insert
Check again that there is no distortion along the length of the airbrake.

Apply microintotherebate, wet thelower surface of the plywood insert with acoat of resin, and push
it into the rebate until it islevel with the foam surface.

Wipeany excessresin from around the edge of the plywood insert, cover it with plastic sheet, weigh
itdownwith ascrap pieceof flat board slightly large than the plywood to compress/level theinsertin
the core.

Checking again that there is no distortion, leave to fully cure.

After curing remove the weights and board, which should reveal a smooth flat surface with no
noticeable step between the two foam cores and the plywood pad.

The rectangular hole(which will later provide clearance from the operating pushrod’s rod-end
bearing) in the plywood needsto befilled level, so cut apiece of scrap foam about 12mm (¥2”) thick
tofitintoit, and stick into the holewith adab of rapid epoxy. Whenthisisset, cut off theexcessfoam
and sand it flush with the plywood.

Mark lines on the foam core at +30° and -30° to the leading edge, which will provide guide linesfor
laying up the unidirectional cloth.

Using double sided tape, stick strips of peel ply to the trailing edge joggle, and to the two 2" end
pieces. Thiswill provide a clean surface on the lower surface of the layup for subsequent glassto
glass bonds.

Using masking tape or parcel tape, mask the leading edge ‘ nose’ from just below the upper surface

down onto thelower casing, to prevent resin dripping down theleading edge which would otherwise
bond the cores to the lower casings - see figure 4.
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Parcel tape

Fig 4. Parcel tape around leading edge.

Cut lengths of *uni’ to the following dimensions for each airbrake: 2 x 183 cm (72”) long.
Step 2
First lay-up

Micro durry thefoam surface, keeping of f the peel ply and a so of f the plywoodinsert. Fill any dents
or cavities around the plywood with dry micro, again taking care not to contaminate the plywood
insert. Wet the plywood insert, and the rest of the foam including the peel ply covered areas with
epoxy and lay up thetwo pliesof ‘uni’ - oneat 30° to the leading edge and oneat 30° the other way,
using the lines you previously marked on the foam as a guide - see figure 5. Y ou will find that the
cloth isnot wide enough, so scissor trim the excess and use thetriangular piece as showninfigure5.
Butt the pieces together, do not overlap them.

1 METRE WIDE "UNI" CLOTH
- BUTT FIBRES - DO NOT OVERLAP

/ MAIN FIBRE DIRECTION

—— <X <~

POSITION "B"

AIRBRAKE

MOVE TO POSITION "B"

Fig 5. 'Uni’ lay-up - first ply.
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Scissor trim to within 10 mm (3/8”) of the core and allow to cure.
Preparation for second lay-up

After cure, trim the skin back to the foam and carefully sand the edges with a sanding block with 80
grit paper.

Gently ease the core out of the lower casing, and move the lower casings from the bench. Retrieve
theupper casingsthat you set aside earlier, and lay these onto the bench toreceivetheairbrake cores,
which will now sit upside down in them.

At thetrailing edge you will seethat thereisalarge support block which kept the trailing edge stiff
whilst youlaid up theupper skin. Thisisnow to beremoved. Apply tapeto 755t0 100 mm (3” to4”)
to the surface forward of the support block (to protect the surface) and remove the block with a
hacksaw blade. Sand away what remainswith ablock with 80 grit paper until you exposethe peel ply
on the trailing edge joggle.

Remove the peel ply
and the adhesive tape,

and if necessary blend CASING CUT BACK

the surface into the
joggle. Remove the
masking tape, and again
blend out any step with
80 grit paper on a
sanding block - see
figure 6.

Cut away about 12 mm

(%) of the forward Fig 6. Removal of support block.
edge of the lower

casing.

Now insert the core into the casing, and check again for any twist, shimming under the casing if
required. When you are happy that thereisno twist, temporarily bond the case to the bench and the
core to the case with small dabs of rapid epoxy, apply weights ensuring that they do not cause any
distortion, and leave to cure.

Mark linesat £30°to theleading edge of the rearmost section of theairbrake, asyou did earlier, to act
as aguide when laying up.
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Mask off theforward part of the
surface from the leading edge
‘nose’ to the top of the vertical
step, to prevent resndripsfrom
contaminating the surface- see
figure 7.

Removeall traces of foam dust
from the core surface. Using
double sided tape, cover the 12
mm (¥2’) ends with peel ply
only over thefoam, do not take

the peel ply al the way to the
trailing edge. Also run a 15

mm (3/4”) strip of peel ply Fig7. Masking and pedl ply on lower surface.

along the leading edge of the
rearmost section - seefigure?.

Cut two piecesof ‘uni’ 183 cm (72”) long.

Step 3

Second lay-up

Micro slurry over the bluefoam. Do not contaminatethe areasthat are peel plied, or the22mmwide
glass area at the trailing edge with micro. Fill any dentswith dry micro, then wet the glass trailing
edge, taking carenot to drag themicro slurry off thefoam. Lay upthetwopliesof ‘uni’ at £30° tothe
leading edge. Scissor trim to within 10 mm (3/8") and allow to fully cure.

When the second lay-up hasfully cured, trim the glass back to the foam at the forward edge, and the
two ends, and back to thefirst lay-up onthetrailing edge. Sand theedgessmoothwith 80 grit paper.

Hinge flange and closing lay-up

Removethe masking tape from the
forward area, and re-cover with
fresh masking tape to protect the
foam from the next sanding
operation, which is required to
prepare the hinge flange. Cut a
wooden sanding block “finger”
from a piece of plywood or
reasonably hard timber
approximately 3/4” (19mm) thick,
to the shape shown full size in
figure 8.
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Fix some 80 grit paper to
thetip and very gently sand
underneath the forward AN
edge of the second lay-up Ib:)
until you have exposed all

of the peel ply along the

forward edge. Removethe ‘

80 GRIT SANDING PAPER

peel ply and fully blend the
underside of the skin
around and into the
forward area of the surface Flg 9.Sandi ng rebate with “ fi nger” .
- seefigure 9.

There must be a minimum depth of 23 mm (0.9”) on the cantilevered flange to allow for the next
lay-ups and fitting of the hinge.

Remove the masking tape

from the forward area and OO MINMUM

blend any mismatch out. On /.G
the very forward edge where

the first lay-up ends you will

need to cut out a6 mm (1/4”)

cavity for aflox corner. This

flox corner gives a load path '
between the upper and leading

edge skins, and will also allow
forit toberadiused later. - see
figure 10.

6 MM CAV|'i'Y FOR FLOX CORNER

You will now need to dig out Fig 10. Flox corner cavity.

some of thefoam on the lower

forward face to expose part of L
the plywood pad which you Core join line
bonded in earlier. Working

fromthecorejoinlineyou will

expose 3" (75mm) of plywood

-1%2" (37mm) each side of the

join line - and fore and aft to

expose the 2.75” (70mm)
width of the plywood. N M _L\
Remove the foam to give a

smooth transition from the

foam surface into the plywood 3.0 , plywood pad
insert as shown in figure 11.

Fig 11. Underside view of airbrake.
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Theside of thisrebate should have agentletransition from the ply into the foam surface. Seefigures
12 and 13.

Section shown in fig. 13

|
|
|

\

Fig 12. Removing foam from plywood insert.

)
c3
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|
\
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i ’ bl ‘ S
skin } pIyWOOd foam

5

Fig 13. Cutting away foam to the plywood insert.

On the leading edge at the join line you will need to sand a round slot to alow clearance for the
actuating pushrod coming out of the trailing edge of the wing to reach the control horn that will be
attached to the centre of the plywood insert.

Fig 14. Sot for pushrod shown from leading edge.
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Fully removeall themicro fromtheplywoodinsert. Digout the plug of foamintherectangular hole
and chamfer the edges at 45°. Vacuum away all the foam dust and chips from the core surface.

Cut 4 lengths of ‘bid" at £45° 180 mm (7”) wide x full length.

Apply peel ply to thefoam areasof the 12 mm (¥2") end pieces- do not peel ply onto the glassed area
of the end pieces.

Support the airbrake - leading edge up, in foam blocks with wedges, and mask off all the surfaces
which have already been glassed, with tape and plastic sheeting.

Third lay-up

Mix up somemicro-slurry and seal all the blue foam, taking care not to contaminate any of the glass
or plywood areas. Thicken up the slurry with more micro to makeapaste. Fill any dentsor chunks,
again taking care not to contaminate the plywood.

Mix up some flox and trowel thisinto the leading edge cavity, keeping it clear of any micro - make
the smallest possible flox fillet around the edges of the rectangular holein the plywood to transition
the cloth onto the glass.

Whilst you havetheflox you can useit to repair any small areasof damage ontheplywoodinsert.

Brush acoat of resin over the entire surface, including the peel plied area - taking care not to wipe
micro onto the glassed areas.

Lay-upaply of ‘bid" at +45° to overhang theleading edge, going all theway around the surface onto
the hinge flange. Rolling up the 77 (18cm) wide strips and unrolling them along the surface should
help prevent the cloth from distorting too much. The cloth will not be long enough to cover the full
length, so you will haveto overlap at least 40mm (1%2") - not abutt joint aswith ‘uni’, but afull 1%
overlap. Fully wet out and squeegee, ensuring that there are no bubblesin the micro. Trimthecloth
to 10 mm (3/8").

Now lay-up asecond full ply, starting from the other end so that the joins do not occur in the same
position. Ensure that there are no bubbles in the rectangular hole.

Finally layuptwo pliesof ‘bid" at +45° to reinforcethe entire hingeflange. These pliesshould cover

the hinge flange, go into the Vee, and run about 50mm (2") onto the airbrake. Make the second ply
slightly narrower than the first to avoid a sudden change of thickness - see figure 15.
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2 PLIES 'BID' AT +45°

25mm (1.0")

Fig 15. Hinge flange reinforcement.

If you wish you can peel ply the hinge area around onto the foam, trim to 10mm (3/8") and allow to
cure.

When cured, break out the 12mm (¥2") end pieces, removeall the peel ply andlay-up 2 layersof ‘ bid’
at +45° to form the end rib close out, using the same procedures as carried out for the ailerons.
Stagger where the layers finish to provide agradual transition.

Finally, sand the entire length of the upper |eading edge corner with a 3mm (1/8”) radius.
Using the joint line between the two airbrake cores as your centreline and the square hole in the
plywoodinsert asaguide, cut two slotsfor the bracketsthrough the upper skin. Theslotsshould beas

narrow as possibleto retain asmuch of the original structureasyou can, but at the sametimeto allow
the brackets through with a small amount of adjustment prior to bonding.
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7. Ailerons (motor glider)

Overview.

Theaileronsare madein much the sameway astheairbrakes. Bonded intheroot end of eachaileron
isaplate and bolt with which to attach the actuating push-rod. Three hinges hold the aileron to the
wing, pivoting on its lower surface. As usual, the construction of only one part is described so a
simple doubling up of cloth pieces will enable both ailerons to be made together.

Step 1
Preparation.

Thefirstthingtodoisto temporarily attach the close out flange end piecesin their relevant positions
with small dabs of rapid epoxy.

Theinner and outer sectionswill next bejoined together and aileron corestreated as one component.
Thecoresarecut so that they mate correctly whenthey are put together with the upper surfacesontop
- thisway any small variations in the casing thickness will not have any effect. Set the two cores
together intheir lower casingsand check that |eading and trailing edgesare continuousfrom onecore
to the next. Once you are happy with the mating faces remove the cores from the lower casings,
apply rapid epoxy to their mating faces and reset them, inthe lower casings. From now on they may
be regarded as one single core.

The upper surface, which has the small trailing edge jogglein it, will be laid up first.

Saw away about 5 cm (2") from the leading edge of the lower casing (the one to accept the trailing
edge support block) then lay it onto aflat bench, glued down if necessary to makeit completely flat.
Lay the aileron core into the casing and use small blobs of rapid epoxy, if necessary, to keep it flat
too. Check that thereisnotwist alongitslength before proceeding - thereisno washout on the motor
glider wing.

Being solong and slender theaileron coreswill easily bow andif skin lay-upsareallowedto cureon
themin thiscondition they will not fit your wing properly so take careto ensure, at all stagesof their
construction, that they don’t get out of shape.

Cutlengthsof *uni’ tothefollowing dimensionsfor eachaileron: 2 off 190 cm (75") long, and several
strips of peel ply.

Mark lines on the core at +/- 30° to the leading edge to aid cloth orientation during laying up.
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Attach along strip of peel ply to
the trailing edge joggle as in
figure 1 using double sided tape.
Peel ply also the tip and root
flange cores.

Step 2
First lay-up

Micro slurry the foam, keeping it
off the peel ply, taking it around
the leading edge and back about
2-3cm (1).

Coat the foam now with epoxy
then lay the first ply on at 30° to
the leading edge, wrapping
around the leading edge to within
about 1cm (¥2") of thecorner. See
figure 2.

Y ou will find that the cloth is not
wide enough to cover the whole
surface, so scissor trim the excess
off and use thetriangular ‘scrap’,
see figure 3. Butt the ‘scrap’
piece to the main ply, do not
overlap.

Squeegee this layer thoroughly
along the line of the fibres
before scissor trimming the
overhanging edges to within 1
cm of the foam then lightly
apply a coat of epoxy and the
next ply at 30° to the leading
edge the other way. You will
need to butt a ‘scrap’ piece as
you did before.

Scissor trim this layer after
squeegeeing then apply peel ply
to the ends of the fibres at the
leading edge and allow to cure-

Fig 1. Aileronin trimmed lower jig block.

\\

1cm approf(\/

Fig 2. Extent of lay-up at leading edge.

1 METRE WIDE "UNI" CLOTH

MAIN FIBRE DIRECTION  BUTT FIBRES - DO NOT OVERLAP

e — e m s __\..'_ i gy = =

POSITION "8"
AILERON \

MOVE TO POSITION 8"

see figure 4. Fig3. “Uni” layup.
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Knifetrimthe edgesat the appropriate
time, sanding them back after full
cure.

1st lay-up summary. Peel ply/\

1 ply “uni’- 30° to leading edge.
1 ply “uni’-30° other way to L.E.

Step 3

Removetheaileron fromitsjig block, :
flipitoverandsetitflatintheother jig .

block. Apply alayer of masking tape Fig4. Pedl ply at leading edge.
to the skin 75mm - 100mm (3" - 47)

forward of the trailing edge support

block, to protect the surface. Cut away

thetrailing edge support block and sand

the remainder down to blend the main o Masking tape
foam surfacewith theglassfibretrailing

edge, tearing off the ped ply when it
becomes exposed. Seefigure 5.

Apply a19mm (3/4”) strip of pedl ply to
the leading edge, using double sided
adhesive tape, and on to the foam area
of thetip androot flangecares, not onto

the glass trailing ed - seefi
6.egass rarting edge area - see IgureFig 5. Aileron with trailing edge support block removed.

Cut piecesof ‘uni’ cloth asfollows: 2
off 190 cm (75") long

Mark the foam of the aileron with
lines at +/- 30° from the leading edge
with which to orientate the cloth.

Step 4

Second lay-up

Micro dlurry then epoxy paint the Fig 6. Application of pedl ply.
foam ensuring no micro gets onto the

glassfibre trailing edge.
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Lay thetwo pliesof ‘uni’ on at +/- 30°, squeegeeing and scissor trimming each in turn then leave to
cure knife trimming as required.

2nd lay-up summary.

1 ply ‘uni’ - 30° to leading edge.
1 ply ‘uni’ - 30° other way to L.E.

Step 5

CHECK DEPTH FCR HINGES

REMOVE FOAM
~

After full cure sand the edges to the foam and
trailing edges. Using a hacksaw blade, run it
against the leading edge angle as a guide and cut
into the foam, up to the skin but not into it, to
remove atriangular sectioned strip of foam from HACKSAW BLADE

the entire aileron length. Seefigure 7. Check that

sufficient foam is removed for the hinges to fit,

dlowing approximately 5 mm (3/16") for the Fig 7. Removing foam under skin for hinge.
radius of the close-out lay-up (refer to figure 9).

Remove the leading edge peel ply in preparation

for the leading edge lay-up.

Cut stripsof ‘bid’ cloth at +/- 45° to the following
dimensions:

3 off full length x 10 cm (4") Leading edge (leave
the ends at 45°)
6 off 18 cm x 10 cm ( 7" x 4") Hinge
reinforcement.

Roll the long pieces up to help retain their
dimensions as much as possible.

Set the ailerons up so that they have their leading
edge upwards (figure 8) in blocks of foam with
vees cut in them.

Fig 8. Aileron set in foam"V" blocks.

Step 6
Leading edge lay-up
Apply micro slurry to the foam making sureit’ swiped off the glassfibre flange before lay-up. Using

dry micromakeasmall radiusat the bottom of thevee. If theradiushereendsuptoolargeyou’ |l have
problems fitting the hinges later. Its purpose is simply to eliminate air bubbles forming.
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Paint all over the lay-up area with
epoxy then roll the first layer of cloth
out from one end progressively,
stippling it into place as you go. See
figure9. Theclothwill not run the full
length of theaileron, sojoinwith one of
the other pieces, overlapping 37mm

(1 ¥2") on to the first piece. Keep the

excess cloth to one side.

MICRO FILLET

Fig 9. Leading edge lay-up.

Oncethoroughly wetted out apply two hingereinforcement pliesin each of thethreelocationsshown
infigure 10 then apply thenext full ply inasimilar manner to thefirst, starting from the opposite end
tothefirst (so that the joinisin adifferent position), again with a 37mm (1%%") overlap, using the
offcut from the first layer (overlap with the 45° end).

1090 mm (42.9")

980 mm (38.6")

178 mm (7%)

178 mm (7") 190 mm (75" ,
-

@ e e v - - - ———n w— —— — - — e e e m e e b S awh w wm w m me e b e e e we wm e em cm e of

Fig 10. Hinge reinforcement ply locations

Apply peel ply onthefibreends
of the leading edge and on the
flange over the hinge
reinforcements - see figure 11.
Leave to cure. After cure trim
and sand the aileron’ sendsthen
crack out the foam end core

pieces.
L.E. lay-up summary.

‘Bid’ at +/- 45°

1ply -full length

2 plies - hinge positions
1ply -full length.

Fig 11. Detail of peel ply position.
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Close-out lay-ups GA 02 EUR 001

WASHER
Clean the remnants of foam from the insides of BID' ANA-10A BOLT
the resulting glassfibre flanges in readiness for
laying up, remove the peel ply, and on the root
close-outonly makeacutoutontheleadingedge oX I __2PLIES BID'
only for aflox corner - seefigures12and 13. This —
will be needed for strength, sincein this area a e
large part of the leading edge will be removed
later to provideclearancefor theaileron push-rod.
Bonded in each aileron root will be an AN4-10A CORNER ROUNDED
bolt through a GAO2 plate with an EURO001
washer asin figure 12. Fig 12. Section through aileron root.

Thetip close-out isasimple 2 ply lay-up.

Cut 5 pieces of ‘bid’ at +/- 45° to the following dimensions:
30cmx 10 cm (12" x 4"). (3 off - Root close-out, 2 off - Tip close-out).

Step 8
Root close-out

Beforeyou start thislay-up you'll need
to get together the following;

GAO02 plate, AN4-10A bolt, EUROO1
washer, AN960-416L washer,
AN316-4R nut, and FL 13 spacer.

Filetheflat sidesand thelargeradiusof
the GAQ2 plate as necessary so that it
sitsin the position shown in figure 13.
Scuff sand the GAO2 plate on both
sides with 60 grit paper and also sand
the bolt head. GAO02 should have its
lower straight edge rounded off on one
side dlightly to allow cloth to run
around it without snagging or cuttingit.
While you have the sand paper in your
hand, roughen up one side only of an
EURO0O01 washer and keep it handy.

Fig 13. Section through GAQ2 plate in root end.
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With the bolt through the hole in the GA02 plate mask its shank and thread to keep epoxy off.
Position the GA02 plate and bolt in the end of the aileron’ sroot, asinfigure 13, and hollow out the
foam locally to allow good clearance around the bolt’ s head (which will be potted in with flox later)
allowing the plateto sit flat on thefoam. Double check that the distance from the bolt hole centreto
the end of the leading edge flange is the same on both ailerons.

Micro slurry thefoamintheaileron close-out, wiping off any that getson the glassfibre flanges, then
apply flox into theleading edge grooveyou made earlier. Next, lay inaply of ‘bid’ withthefibresat
45° to the chord line and wet it out with a brush, stippling the cloth into the cavity for the bolt head
and onto the flanges. Scissor trim the edges.

Lay the GAO2 plate on awork surface covered with plastic, with the bolt sticking up and lay onaply
of dry ‘bid’, parting the fibresto alow the bolt through in aplace that will allow compl ete coverage
of the aileron close-out when laid in place, something similar to that in figure 14.

[ . \
100 mm (4") approx»j ‘Bid' @ 45

Fig 14. Where to poke the bolt through the cloth.

Wet this ply out with a brush then apply another ply as you did the first. Carefully remove the
masking tape from the bolt then place the EUROO1 washer over it and down onto the wet glasscloth,
rough side down of course. Temporarily install the lightly greased FL13 spacer, washer and
AN316-4R nut, tightening them up so as not to squeeze all the resin out but just to ensure the large
washer is down flat. See figure 15.

NuT
2 Aes 'R WASHER
SPPcER.
‘ ELR Oof
5 ? - Wﬁ@ -
FLOX GA02 funEe AN4-1OA

Fig 15. Section through GAO2 plate ready for installation.
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Apply agenerous amount of flox to cover the bolt head and scrape someinto GA02' slarge holeand
all around the edge to form afillet for the cloth to run down when in placein the aileron. Placethe
GAO02 assembly into the aileron’s close-out, stippling the plies into place then, having double
checked thedimensionsinfigure 13 and made surenothingwill move, standtheailerononitstipend
and allow to cure. Wherethe GA02 plate sticksabovethe surface of theaileron, onthebolt head side,
apply afillet of lox covering the bolt head and running down on to the surface over a length of
approximately 12mm (¥2"). Cover thisfillet with 2 layersof ‘bid’ to give added support to the GA02
plate and to streamline the area. Allow to cure before trimming and sanding.

Root cl t lay- mm

1 ply ‘bid" +/- 45° in root

GAO2 plate

2 plies‘bid +/- 45° over GAO2 plate.

Step 9

Tip close-out

Apply micro slurry as usua to the foam in the aileron’s tip then make a small fillet radius in the

corners cleaning any excess from the glassfibre flanges before laying on 2 pliesof *bid’ at +/-45° to
the chord line, wetting out and scissor trimming each in turn.

Tip close-out lay-up summary.

2plies‘bid +/- 45°

Step 10

Attaching the hinges

The attachment of the hinges follows the same principle as that of the rudder and anti-servo tabs.

Three 4" long M S20001-5 hinges are attached to the inside of each aileron flange with flox and
pop-rivets. Seefigure 16.

o\ ] [y
N
TLPK 4245
MS200001-5 HINGE 1/8" CSK RIVET

Fig 16. Typical section through aileron hinge.
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Filethehinges' edgesto smooth off GUT HINGE HALFWAY

THROUGH LUG

any roughness then cut pieces of

hinge wire to be about 1 cm (¥2") A

longer than the hingeitself to allow Q\

for abend at each end for safetying. : HINGE THE BT AT
S%ﬂgure 17. BOTH ENDS TO SAFETY

Fig 17. Typical method for safetying hinges.

To do the safetying put the hinge vertically in avice, gripping only the lower 6mm (1/4”). Using a
straight block of wood to support the wire, bend the wire through about 30° -40°.

Lightly lubricate the wire with thin oil (3 in 1 or similar) and insert it into the hinge. Grip the
remaining 6mm (1/4”) or so of hingewireinthevice, again vertical, with the previously folded wire
end pointing towards you.

Orientate the hinge with the spine towards you and the hinge flanges away, (makinga“Vee”). Puta
piece of wood into the V ee and holding the wood and hingefirmly, pull towards you, again to about
30° - 40°. This completes the safetying of the hinge.

Mark the areas where the hinges will go onto the aileron flange asin figure 18.

2070 mm (81.5")

. 9880 mm (38.6")
63 mm (25')
| 102 mm (4 102 mm (4) l C 102mm@) )]
S S —— T —
 TIP ROOT |

Fig 18. Hinge positions to be marked on aileron flange.

Cut away the flange of the aileron locally to accept the hinge pivot and sand the corners at an angle
thus giving clearance for the bent hinge pin ends. See figure 19.

100 (b

/LEADN& EDGE
NGE Viss
i Va -

3 e

Fig 19. Flange cut back locally for hinge.
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Adjust the cut-outs until the
hingesfit correctly.

Clamp the hinges for one
aileron onto a straight edge
(seefigure 20) intheir relevant
positions placing them against
the aileron as a double check.

Fig20. Hinges held in line on straight edge.

Mark therivet hole centres onto the aileron aslaid out in figure 21 then, holding the hingesin place,
drill through with a 3.3 mm drill placing a Cleco in the first few holes to maintain their positions
whilst drilling the remaining holes. Ensure when doing this operation that the distance from the
hingepintothe AN4-10A bolt isexactly the samefor each aileron - refer back to figure 13. Notethat
the 17mm and 10mm dimensions are from the leading edge of the hinge flange, not the edge of the
hinge cut-out.

Fig 21. Rivet hole centresin flange - aileron L.E. Not shown

With al holes drilled remove the clecos and deburr each hole, removing all remaining swarf, then
degrease and scuff sand the hinge flange in preparation for bonding to the aileron. Countersink the
flange’ sholeswith adrill bit for therivets. Useadrill bit between your fingers, countersinking only
asfar as necessary to enable therivet to sit flush.

Strip off the peel ply from the aileron flange, if you haven’t already, then mix up asmall quantity of
wet flox. Carefully apply askim of flox to the correct side of the hinge flange to be riveted, making
sure not to get any in the joints, then offer them up in place with the aileron. Rivet them up, using
TLPK424BSrrivets, wiping the excess flox off asit oozes out then leave to cure.
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Aileron mass balancing

Theaileronsare next statically balanced, the purpose of which isto resist an aerodynamic resonance
causing the aileron to flutter and result in its catastrophic failure. Lead weights on arms attached to
the aileron’ s leading edge are used to achieve balance.

The lead weights supplied are slightly heavier than required so you can drill holesin them for fine
tuning after painting.

Step 13

Preparation

The arms onto which the lead weights
are mounted are made from pre-cut

foam, which is supplied as a 9" wide
block.

Cut the blocks provided into three 3"
wide pieces. They may need dlight
adjustment tofit your aileron’ sleading
edge snugly. Trim the lead as
necessary to fit the end of the arm as

indicated in figure 22. Fig 22. Lead fitted to match arm.

Step 14
Arm and weight attachment
Now lay the aileron on aflat bench with the hinge flange side on the table.

If the hingeistouching thetableand lifting theaileron’ sskin from the surfacejust support theaileron
between the hinges on the corner of the table leaving the hinges overhanging.

Thefoam armsareto be attached to the aileron’ sleading edge 20 mm (3/4") from theinside edge of
the two outer hinges, and 20mm (3/4") from the outside edge of theinner hinges. See figure 23.

19 mm TYP (0.75")

] MS20001-5 HINGE
-~ MASS BALANCE HORN / 4" LONG (TYP)
—{= = I {= Tl I 1 - =
TIP | ~ ROOT

Fig 23. Position of mass balance arms.
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Scuff sand the areas of L pu Mass BALARNCE ARM
the aileron that will be

covered by thefoamarm,
mix up some rapid epoxy
and bond them in place o
flat to the table as in 1

figure 24, /7777777777 7777777

FLAT BencH
!

Fig 24. Bonding armto aileron on a flat surface.

File off any rough edges and
scuff sand the flat bonding face
of thelead weightsthen, withthe
aileron set on edge, leading edge
up, temporarily attach oneto the !
end of each foam arm with tape
as shown in figure 25.

Step 15 Fig 25. Lead weight temporarily fixed to arm with tape.

Preparation

Prior to laying up the mass bal ance horn securing strapsit woul d be prudent to check that full aileron
deflection can be achieved first. A chamfer at the end of the lead weight may be necessary. Check
aileron deflections on the compl eted wings before coming back to thischapter to permanently attach
the mass balance horns.

Bond the lead weights to the foam horns with rapid Araldite.

For each mass balance weight, cut pieces of ‘uni’ to the following dimensions:-

3 off 8.5cm x 38cm (3.5” x 15”) with the fibres running lengthwise.

These fibreswill run from about 5 cm (2") back from the edge of the foam onto the aileron, all the
way around the lead weight and back onto the other surface of the aileron, again about 5 cm (2")
beyond the foam.

Scuff sand with 60 grit paper the areas of aileron which the lay-up will bond to. Also scuff sand the
surface of thelead just beforethelayup. With ahacksaw put anumber of saw cutsacrossthe lead,

approximately 1mm (.040”) deep every 10mm (3/8”) or so, to provide a“key” for theresin to bond
to.
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Step 16
Mass balance lay-up

Lay a piece of plastic sheeting onto a flat surface
and paint an area of it with epoxy the size of one of
the plies of cloth.

Lay thefirst ply onto the plastic, which should stay
in place on the wet epoxy, then wet it out. Lay on
subsequent plies, orientated in the same direction,
wetting them out one at atime until the laminateis
three plies thick squeegeeing each ply in the ] 3‘;"
directionof thefibresto eliminateany trappedair..  _, "

MIN.

Thelaminate can be easily trimmed with scissorsto
awidth dightly greater than the horn itself and at ) I
least 36 cm (14") long.

Micro durry the foam upper and lower surfaces

only. Skim a wettish flox over the lead to fill the Fig 26. Extent of ‘uni’ plies onto aileron
saw cuts. Now lay the wet laminate onto the mass g

balance horn, remove the plastic and ensure it's

properly attached by using a brush or squeegee.

There should be a minimum of 5 cm (2") overlap onto the aileron’s skin on both upper and lower
surfaces as shown in figure 26. The edges should be |eft overhanging enough to enable trimming
back to the foam and lead after cure and so ensuring a good square edge.

Cover thewhole of the wet laminate with peel ply and allow to cure trimming the edges at the knife
trim stage.

Remove the pedl ply after full cure and sand the edges as required to make them straight and flush
with the horn’s sides.

Step 17
Side lay-ups

The sidesare next laid up with two plies of ‘bid’” with aflox corner binding them to the ‘uni’ lay-up
previousy made.

Cut a5-6 mm (1/4") triangular channel around the compl ete periphery of the exposed foam on each
side to enable aflox corner to be made.
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Cut 2 pieces of ‘bid’ at
+/-45° to be of sufficient
size to cover each side of
the mass balance horn and
to overlap onto the aileron
by at least 1 cm (¥2").
These side lay-ups can
either be made laying on
individual plies or laying
up the two plies on plastic
sheeting and applying
them together. Scuff sand
and saw cut the lead as
previoudly.

Apply the micro and flox
corners to the horns, and
skim flox over the lead,
then lay-up the sides
wrapping the pliesonto the
leading edge of the ailerongjg 27 gde lay-ups to lap onto aileron by 1 cm minimum.
by a minimum of 1 cm

(¥2"). Seefigure 27.

Step 18

Checking for balance

The final aim is that the aileron, when suspended from the hinges, will lie horizontal through its
centreline. This can only be accurately checked after the final paint has been applied. Before
painting, however, to get anideaof balance, suspend theaileron by itshinges. It should hang withthe

nose of the mass balance horns pointing down at about 45° asinfigure 28. In other wordsthe aileron
should be over balanced.

Fig 28. Aileron before finishing and balancing.
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After final paint has been applied, to bring the aileron into balance, ssmply drill into the side of the
lead witha1/4", 3/8” or ¥%" drill to remove sufficient material. Care should betaken whendrilling to
prevent the ‘bid’ layup being pulled away from the lead. Drilling through athin piece of plywood
held firmly against the surface will reduce the chance of thishappening. Fill the hole(s) withafoam
plug and dry micro. Thefinal balanced state is shown in figure 29.

CeNTRE LINE
oF AWLERoN

Fig 29. Aileron properly balanced after final painting.
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8. Wings (motor glider)

Introduction
The motor glider wings are delivered in two sections : inboard and outboard.

Theinboard section comprises apre-moul ded upper skin and lower leading edge skinintowhich are
already bonded the main spar and ribs. A separate pre-moulded lower trailing edge skin is aso
provided, as are stiffeners for the airbrake cut-out.

The outboard section comprises similar pre-moulded skinsto the inboard section, a spar extension,
ribs and aileron close-out moulding.

The building work required comprises reinforcing some rib-to-skin and spar-to-skin joints with
"hid’, fitting the outrigger mounting plates (monowheel version only), assembling and installing the
aileron and airbrake control systems and, in the port wing, the pitot static system.

Some of themetal parts supplied which have been cut out from metal sheet material may requiretheir
edgesto besmoothed off with afile. Take carethat no scratchesareleft onthemetal surfaceor edges,
except where scuff sanding in preparation for bonding is necessary, asthese could otherwiselead to
cracking after awhile in service. If you have to do any marking of aluminium parts, don't use a
scriber or even alead pencil. Carbon from pencils has been known to lead to cracks developing.
Some parts may have a protective coating of plastic on them which needs remova before
installation.

Itisadvisableto protect your metal partsfrom corrosion. Anodizingissuitablefor light ally parts, as
ispainting them with zinc chromate. 1f you decideto have the parts anodized, specify that you want
them chromic anodizedto DEF STAN 03-24 (sealed). However, if theanodized partisrequiredto be
subsequently bonded or painted, specify unsealed. Don’'t use sulphuric or hard anodizing.
Alternatively there is a process called “Alodine”, which is carried out a home, and involves
pre-cleaning followed by the Alodinetreatment itself; thisgivesaprotection similar to anodizing.

Remember, keeping your working areaclean and tidy especially just beforelay-up, will giveyou the
best chance of making a neat job of your aircraft components.

Please notethat theseinstructionsinclude cloth cutting dimensions and quantitiesfor the building of
onewing at atime.

Reinforcement lay-ups
Looking into the open area of the inner wing panel you will notice that flanges at the ribs and the

airbrake trailing edge sub-spar have been bonded to the inner skin with epoxy adhesive (Araldite
420), making a L shaped bond.
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Additional lay-upsconsisting of two pliesof ‘bid’ at +45°areto be applied to the other side of theribs
from the moulded flange to effectively convert the ‘L’ shapeinto an inverted ‘T’

Theribs concerned do not includetheroot rib - counting outboard the next 5 ribs will need to be
scuff sanded for 25mm (1) on both the rib and inner wing skin and spar. The next pair of ribs
counting outboard are where the outrigger | eg attachment plates are mounted. All of the surfaces of
both ribson thenon-flange sides, and theareaof theinner skin betweenthese tworibswill needto be
scuff sanded, and finally the next 2 outboard ribs will need to be scuffed on the non-flange side for
25mm (1), aong with 25mm (1”) on the adjacent inner skin.

Thejoint of thewing spar to theinner skinsalso requirestwo pliesof ‘bid’ so theareaof spar up
against the inner skins, and the skins themselves needs scuff sanding for 25mm (1) on both. Also
scuff sand the aft face of the airbrake sub spar and adjacent areafor 25mm (1").

When all the areas have been scuff sanded (which entails sanding gently with 80 grit paper tojust
remove the shine of the moulded finish), vacuum all dust away. Carbon/epoxy dust canbeaskin
irritant, soyou should ensurethat gloves/ masks, etc. areworn for thisoperation. Carbondustisalso
electrically conductive, do not use electrical machines of any sort for sanding.

Torecap: youwill bebonding themoulded/ non flange side of the 5 inner ribsand the two outermost
ribsto the inner skins and the spar, the spar to the inner skins both top and bottom, and the airbrake
sub-spar to the inner skins.

Themost effectiveway of applying thesetapesisto lay uptwo layersof ‘bid’ at +45° onto alayer of
polythene sheet with epoxy, and squeegeethecloth until the correct resin/clothratioisachieved. Cut
through the two plies of cloth and polythene sheet in 50mm (2”) wide strips. Wet out the area of
structure to receive these tapes with epoxy, and make asmall flox fillet of 6mm (1/4”) radiusin the
corners of the two surfaces.

Picking up the polythene/2* bid’ tapesasone, transfer it to thewing, folding it lengthwise and push it
into the corner. Removing the polythene - keeping the cloth in place with a brush as the polythene
comes away. Further brushwork/ squeegeing will be required to remove any trapped air from the
laminate.

Note: The section which follows applies only to monowheel Europas. If your Europais atrigear
version, you will need to apply tapes to the two trailing edge ribs set close to each other midway
along the airbrake section. These tapes should befitted in the same way as the other ribs described
earlier.

Outrigger mounting plates (monowheel only)
Thetwo outrigger mounting plates GOR13 are to be bonded to the recesses of the two trailing edge
ribs which are set close to each other mid way aong the airbrake section of the wing. The part of

these plateswith thethree holesinwill protrudethrough thelower skinand slotswill needtobecutin
the inboard 1/4 panel for these prior to their fitting. Seefigure 1.
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PLYWOOD RIB

GOR 13 PLATES/ U
O

Fig 1. Outrigger mounting plate.

Mask off the portion of the GOR13 platesthat will protrude though the lower panel. Scuff sand the
portion of the GOR13 plates which will be bonded.

To ensure that the two plates remain in alignment with each other, and are at the correct distance
apart from each other whilst they are bonded into place, temporarily assembl ethem with two flanged
bushes GOR14 each and the outrigger upper fitting GOR15, using an AN4-21 bolt through the upper
hole, and the pip pin BLS4R18N to align them.

Cut 12 piecesof ‘bid’ 18cm (7”) x 18cm (77), all at £ 45°, and also make a 3mm thick plywood rib
92mm (3 5/8") x 38mm (1 7/8”) in size.

Using Araldite 420 mixed with flox, bond thetwo GOR13 platesinto position with theribs. Remove
most of the adhesive from within the window in the plates, but scrape it to form afillet al around,
which will help the glassfibre reinforcement to transition down onto therib. Lapping at least 5cm
(27) all around and onto the upper skin betweentheribs, layup 3 pliesof *bid’ over theplatesandtrim
them to align with therib flange. (Don’t use a knife which would score the metal plate).

With agenerous bead of Araldite 420/flox on the two long edges and one short edge of the plywood
rib, position therib between the two plates - seefigure 1. Make surethat the adhesiveisnot scraped
away when installing the rib, and add some to form a generousfillet on both sides. Finally, layup 3
plies onto the plywood rib and around onto the previous layups, ensuring that the edges run beyond
theplateseach side. Try not to get theselayupstoo resinrich, mopping up excessresin beforeit gels.
Allow theentireassembly to cureafter first checking that the positionsof theplatesareasrequired.

Bellcrank access holes
Toallow accessto thebellcranksfor i nspection and maintenance, accesshol esneed to bemadein the
bottom wing skin. You will find that a portion of the skin underneath each bellcrank has been

recessed inwards to provide for the panel to be flush. To make each panel you will need a piece of
lexan or perspex 3mm (1/8") thick (not supplied).
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You may use other materids if

you wish; the panel need not be B e O NIT

trangparent. Cut and shape it to - 60 mm (2 3/8")
match the recessin the wing skin.
Using your 54mm (2 1/8") -
diameter holesaw, cut throughthe

X 6 mm (1/4") —=
corners of the recessed area first, —_

|
+
then cut between the four holes I ’ ' J K
4 -1
|

open the access hole, 35 mm (1 3/8°)

Tapeit temporarily into position
and drill 4 holes, one in each
corner, through the panel and \

wing withabmmdrill. Seefigure /
2. 54mm (2 1/8") HOLE SAW

N

Remove the panel and place Fig2. Accesshole.

MS21047-3 anchor nuts as

shown, holding themin placewith AN525-10R8 bolts. Drill 2.8mm (3/32") holesfor the anchor nut
TAPK33BSrivets. Spin alarger drill bit in your fingers to countersink these holes to accept the
rivets. Finaly, rivet the anchor nuts to the inside of the flange.

IMPORTANT NOTE: asthemotor glider wingshavebeen designed to beretro-fitted to acompleted
Europa, certain stages of the wing build will require the fuselage to be used for jigging purposes
beforethewing builditself can befinished. If you have not yet completed the fusel age, please move
onto chapter 10 of the main manual and only return to this section after the fusel age upper moulding
has been bonded on (chapter 23).

Rigging wings to fuselage - spar bush installation

Thewingsarelocated in thefuselage by two %2’ diameter pinsthrough the seat back. The pinonthe
port side is a ball detent pip pin, part no S08; the starboard side is part no S07/3. For the next
operation you will be using EUR047 bolts - these must NOT be used for flight.

The hole in the spar tip is formed during the manufacturing process, and requires gentle relieving
with apiece of rolled up 80 grit abrasive paper to allow the GS12 / GS13 spar bush assembly to fit
snugly and to provide a scuffed surface for bonding. Ease the two holes out until the GS12/ GS13
bushes will fit. Temporarily fit in place with adhesive tape. The GS12 isinserted into the forward
face of the spar, the GS13 the aft face.

Because of the tolerance variation during the building process, and to cater for those people
retrofitting motor glider wingsto an existing aircraft, you will now be custom fitting your wingsto
the fuselage. The S01/6 bushes will need to be installed into the cockpit module if you have not
already donethis, asdetailed in chapter 14, except that you will be bonding the bushesinto the seat
back without the spar as areference. Do not fit the SO02 cup at thistimeiif it isanew installation.
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Support thefuselageand level itinroll axisusing the EUR047 boltsinserted into the SO1 bushesand
aspiritlevel (or doyourself abig favour and get aSmart digital level and reset to 0.0° acrossthetwo
bolts).

Install the port wing and insert the EUR047 bolt in the starboard side SOlinto the GS12/GS13 bush
assembly fitted to the tip of the port wing spar. For retrofitted motor glider wings, gentle easing of
the SO2 rigging cup may be necessary to allow for the flange of the GS12/GS13 to enter. For new
installationswedgethe spar tip fully forward , and tiethewing forward at thewing root to ensurethe
spar is up against the port SO1 bush.

Thetota dihedral of thewingsis4.8° measured on the top wing skin (it is5° through the wing spar
centreline).

Y ou will need to support the outboard end of the port wing with atrestle, suitably padded to prevent
skin damage.

If you areusing a Smart digital level, place a straight edge approx. 1 metre (3 ft. Long) long on the
scribed line on the upper skin, whichisthe position of theforward face of the spar, and checking that
the reference across the seat back SO1 bushesis till 0°, adjust the trestle until you have 2.4° on the
upper surface.

Make up an incidence board using templates BL 29 out of 19mm (3/4”) board - see Annex F. The
other templates will be used later for making wing supports. Placethison thewing just outboard of
thekink near thewing root. Set thelevel to 0° ontheport sidedoor sill, whichistheaircraft water line
reference, and with the board on thewing skin, set the incidenceto +2°, thismeansthat thechordline
of the wing, the line from the leading edge to trailing edge, is higher at the leading edge. Keep
rechecking both the dihedral and the incidence until both are correct.

N 600.0
50.0 | Forward 2° incidence board ' 70
B - l
600.0
—
50.0 2.4° dihedral board Inboard —7—5ro
4oL .
’ |

Fig 3. Incidence and dihedral boards
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If you are using a bubble spirit level, you will need to ensure that the fuselage islevel in both pitch
androll, and youwill need to maketwo further incidenceboardsto the dimensionsshowninfigure3
- they can be madefrom 19mm (3/4”) thick MDF or plywood. Theseare not required if you areusing
adigital level.

When you havethewing set up with the correct angle of incidenceand dihedral, you areready todrill
the second hole in the wing spar, through the port seat back SO1 bush.

To recap - you have levelled the aircraft in pitch and roll, you have the port wing on the aircraft,
pinned through the star board S01 bush (with the S02 rigging cup slipped over theend of thespar ona
new installation) using a EUR047 bolt. The free end of the spar is wedged forward on a new
installation, thewing root is pulled forward so the spar isin contact with the port side S01 bush. The
wing incidence is set at +2°, the dihedral at 2.4° measured on the upper wing skin.

Without disturbing anything, remove the EUR047 bolt from the port SO1 bush (which wasthereto
level the fuselage) and insert adrill guide GDGO5. Now gently drill, using the guide, into the spar
with a1/4” drill, gently breaking out of the rear f ace of the spar.

Remove the wing from the fuselage and enlarge the hole with a 20mm hole saw, drilling halfway
through from each side. Using therolled up 80 grit abrasive paper, easethe bore of thisholeuntil the
GS12/GS13 bush assembly is a snug push fit.

Y ou now have the port wing with two bushes temporarily fitted and the starboard wing with one
bush. Matethetwo wingsasthey would be ontheaircraft, on trestleswith suitable padding, with the
starboard spar aft of the port spar, and with aEURO047 bolt through the root end bush of the port wing
and thetip end bush of the starboard wing. Use scrap piecesof wood witha?Z’ holeinto pack out the
length of the EURO047 bolt and run the ¥2" UNF nut finger tight plus ¥z turn onto the bolt.

Y ounow needto set thetotal dihedral of the pair of wingsto4.8°, measured ontheupper wing skin.

If you are using the smart digital level, you can just zero the level on one wing, and then adjust the
angle of the other to0 4.8° by raising thetrestle asnecessary. If you are using abubble spirit level you
will need to level the bush centresin the port wing so that with the aid of your dihedral level board,
each wing can be set at 2.4°.

When you have the wings at the correct dihedral, you must check the relative incidence of the two
wings, using the incidence level board, again setting the wingsto get them level with abubble spirit
level or zeroing the Smart level on oneand checkingthe other. Adjust asnecessary - you may haveto
slacken off the nut alittle to achievethe correct relative incidence. Clamp the two spars together
with wooden pads under the clamps, and again check both sets of angles.

Using the drilling guide GDGO5 inserted into the tip end bush of the port spar, drill through the
starboard wing with a1/4” drill.

De-rig thewingsand open out the hole with a20mm hole saw. Ease out the holewith your rolled up
80 grit paper until the GS12/GS13 bush assembly is a snug push fit.
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Now isthetimefora‘dry run’. Assemblethetwo wingswith EUR047 bolts, and check that you can
get the two wings at the same incidence again. Have the wings supported on trestles with suitable
padding to protect the skins. Split the wings again.

Using cellophane packing tape, mask off thefaceson the sparsin al 8 areasaround the GS12/GS13
bushes and prise out the bushes. To ensure agood bond the bushes will need to be prepared; scuff
sand the area of the flanges that will be in contact with the spar using 80 grit abrasive paper, and
remove all traces of oil, fingerprints, etc. from all surfaces. An old toothbrush with lacquer
thinners/acetone/MEK, etc. is good for this.

The spar face inside the masked area which will make contact with the bush also needs to be scuff
sanded.

Mix upasmall amount of Araldite420. Asareminder theratiois10 partsof resin (theyellow part) to
4 partsof hardener (thebluepart) by weight. 28 gramstotal issufficient for thisoperation. Fully mix
the two components until you have the uniform green colour.

Paint athin layer of unthickened Araldite 420 into the bores of the spar holes, which will be quickly
absorbed into the plywood and exposed fibres, and apply athin coat on to the plain smooth section of
the GS12 bush - seefigure 4.

Thicken up the Araldite 420 with

cotton flock until you have a .

mixture that will just not run off Appl_y Araldite 420
to this area

the mixing stick when inverted. / N

Apply this mixture to the bond 1 Epp— v
areas of the flange, over the
knurled section of the bushes, | b 1 —
and fill any cavities which may
bein the bore of thetip end bush {
hole, and insert the bushes into

the spar. The GS12 isfitted into GS12 bush GS13 bush
the forward face of both spars,
and the GS13 to the rear face.
Push firmly together and remove
any excess adhesive from around
the flange, and from inside the
bore.

Fig 4. GS12 and GSL3 bush.

To prevent inadvertent bonding together of thetwo wingsyou will need to apply athinfilmof grease
to the outer face of the flanges, and to the EUR047 bolts, nuts, etc.

Reinstall the EUR047 boltswith the packing asused in thedry run, again ensuring that all partshave

someform of rel ease applied to them (parcel tape, grease, etc.) and tighten the nut finger tight plus %2
turn.
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Re-check the relative incidence of the two wings with the incidence board/level, and having
shimmed everything firmly so that no movement will occur, and removed any excess adhesive from
around the bush flanges, and if necessary having re-tightened the ¥2" nut gently, leave the complete
assembly to curefully.

After curing remove the EUR047 bolts/nuts and the two wings should part, leaving you with the
wings with matched bushes.

If you have used too much adhesive and/or not enough rel ease material when bonding in your bushes
- and the wings are permanently glued together - do not call Europa - try the local counselling
service!

Aileron controls
Aileron outboard bellcrank
Make up the aileron outboard

bellcrank assembly (part nos. AnA-(TA A73-\7A
Wwi1l, W12, W13, W14 and P I ! !

N\
W15 asin figures5and 6). If ——- % T/’ — -

you intend to paint these, do r '
this before assembly. ANHeo- Al L / | \
Wid — SANBENATS

- “To Wil
Initially attach a BC4W10 Eoff( "‘“3[ == |\ ool '
bgaring to a W13 belIgrank LCAWIO = T' 2 AAES
with six TLPD435BS rivets, % = 12
noting that these ——- —-
sub-assemblies are handed > .
port and starboard. Now ANOED-A16L
attach the bracket assembly to US21042- 4 M2 iod2-2

the rear face of the spar onto
the outboard set of four bolts
which are already positioned,
using MS21042-3 nuts and Fig 5. Aileron bellcrank assembly looking at T.E. as installed
AN960-10L washers. (stbd).

4-orc ANOEO-BHoL

IDLER BELLCRANK GA 0Ol

Fig6. Aileronandidler bellcrankson stbd spar.
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Aileron idler bellcrank

The idler bellcrank is made up in similar fashion to the outboard bellcrank. The shape of the
bellcrank GA01 and the omission of the W15 stop and itsassociated nut and bolt and washersarethe
only differences. Boltthisbellcrank ontotheinboard set of four boltson therear face of the spar.

to the bellcranks as shown in

Attach two rod-end bearings /M4—10A
figure 7. EUR 0ot

M4
o> END

B LEANK.

/""‘_-———’F@M ZolT end

MS2i042-4 AS REURED BUT
LEAVE 2 THREADD
PRoTRUDING

Fig 7. Attachment of rod-end bearing to the bellcrank

Lateral push-rods

Cut the 1" o.d. Light aloy
tube (part no TU1) to end up

with lengthsof 1727mm (68”) b p
and 1760mm (69 1/4"), and " 1B 077
filethe ends square. Mark the | ,
positions for the rivets TL&‘H? BS oy 7““!“‘ (O.3>

accordingtofigure8. Pushin 8P RveTs N
a W17 insert and drill each =
hole with a 3.3mm drill,
inserting a TLPD419BS rivet I
to act as a spigot before - -
drilling the next hole. After

drilling, remove the W17, !
clear out all swarf, replace the

W17 and pull uptherivets. Do ' Nl?
this operation for both ends of .

the lateral push-rods. The ) S

outer push-rod is the shorter Fig 8. Pop rivet positionsin lateral push-rod.

one.
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Aileron quick-connect
bellcrank

Before riveting the bearings to
the W16 bellcranksmark out and
file away a portion of the flange
asshown infigure 9.

Thiswill enable the bellcrank to
pass the pivot bolt of the mating
fuselage bellcrank during
rigging and derigging.

The two bellcranks W16P and
W16S require BC4W10
bellcrank bearings riveted to
them. Each bearing is attached
to the outside of the ‘L’ shaped
bellcrank using six TLPD435BS
rivets. Seefigure 10. The edge
of the large hole may need
chamfering to enable the
bellcrank bearing flange to sit
flat onit.

Mounting bellcranks to
wing spar

2Bam [1-5")

R25mm (l o)

1

Fig 9. Cut out dimensions for W16 bellcrank.

16

TLPD435BS RIVET

BC4W10 BEARING

Fig 10. Quick-connect bellcrank with BC4W10

Becausetheport spar isinfront of the starboard spar when thewingsarerigged the port wing’ squick
connect bellcrank has to be mounted on the spacer SO03 to bring it in line with its corresponding
bellcrank in the fuselage. The starboard wing's bellcrank is mounted directly to the spar.

The mounting hole for the quick-connect bellcrank has been pre-drilled at 5mm diameter by the
factory. The hole will be covered over with cloth during wing construction. Refer to figure 11 to
establish the position of thehole. Carefully drill through the cloth at the front and back of the spar to

re-open the hole to 1/4” dia.

Page 8 - 10

Issue 2 Europa Motor Glider Manual




JrP

SPAR END

POSITION OF W16

Fig 11. Hole position on spar for quick-connect bellcrank W16.

Using a 19 mm (3/4") diameter
counterboring tool such as a spade or flat
cutter (seefigure 12), counterborethehole
from the front face of the spar on the
starboard side to a depth of at least 5 mm
(0.2") and on the port side to adepth about
16 mm (0.6"). Thisallowsthe bolt head to
be bel ow the surface of the spar and so not
interfere with the adjacent structure.

Fig 12. Spade cutter

Starboard wing

Slide an AN4-20A bolt, with aEUR001 washer onit, through the holein the starboard spar fromthe
front so that the head enters the counterbore. Place on the bolt two EUR0O1 washers, the W16S
bellcrank, another EUROO1 washer and finally screw on an MS21042-4 nut.

The counterbore hole will belater filled with flox, but leaveit for now asthereisahigh probability

that you will need to move the bolt slightly to align it with the corresponding fuselage mounted
bellcrank. Details of what to do are described later.
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Port wing

FittingtheW16P bellcrank isessentially arepeat of the starboard side except that an AN4-31A boltis
required and the SO3 spacer is placed on the bolt shank before fitting the two EUR001 washers and
the bellcrank.

Fit a rod-end bearing to the quick-connect bellcrank as you have aready done for the aileron
bellcrank.

Slide the lateral push-rod into position and screw it into the rod-end bearings at both ends, with
AN316-4R locknuts, equalizing the thread engagement. Check carefully that there is clearance
through al rib holesand that thereis no fouling of the lateral push-rod through itsfull stroke, filing
theribs as necessary to achievethis. Bear in mind that when the aileron is connected the movement
will be less than it is now. Once you are satisfied that the installation moves freely, tighten the
locknuts.

Airbrake bellcrank

Theairbrakebellcrank issimilar to theaileron bellcranks. Rivet aBC4W10 bearing to the bellcrank
(one port and one starboard) and assemble it to the brackets according to figurel3. Note that the
bracket flanges are orientated towards each other on thisassembly. It makeslifeeasier if youinstall
the rod-ends to the bellcrank at this stage.

To provide
clearance for the
push-rod which
connects the
bellcrank to the
airbrake, part of
the flange of \

AIRBRAKE BELLCRANK GAB 07

BELLCRANK STOP GAB 09

FILE NOTCH TO CLEAR
NUT AND BOLT

each bracket \ BRACKETS GAB 08
needs to be filed NN ! ; - \
away using a =\ > oA | | AR\
large half round \ 5 , \
. \ : | ,\
file. \ TO WING ROOT \
mal | t-out
small cut-outs AN4-17A FILE BRACKET FLANGES

are also required 4 /TO CLEAR PUSH-ROD

on the sides of b W

the W1l and o ¢ —Xo | |
W12 brackets to AN960-416L — L (0) —— —GABO7 BELLCRANK
clear the bolt °© I _—_7J ©°

head and nut of a 4

beflcrank stop. 4 x AN960-416L ANIEO-416L

Fig 13. Cut outson W11 and W12.
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When bolting the airbrake bellcrank assembly to the forward face of the spar, bolt in aso the stop
assembly support brackets GABO08. Install the stop GABO09 between the two brackets using an
AN52510R28 bolt (inserted so that its head can be accessed with ano. 2 cross head screwdriver) and
anM S21042-3 stiffnut. Ensurethat the cut-away inthestop GAB 09isoriented onthesidewherethe
push-rodis. A 1/4” drive 1/4” socket will be required for this nut.

Airbrake push-rods

Cut the 1" diameter light aloy tube (part no. TU1) to be approximately 95" long (the final length
will be shorter). Filetheendssquareandfitto oneend only at thisstageaW17 endfitting in exactly
the same way that you did with the aileron push-rods.

Pressure equalization

It is necessary to ensure that all parts of the wing are vented to atmosphere to prevent pressure
differentials building up when the aircraft changes altitude.

The leading edge ribs and the trailing edge ribs which have push-rod holes through them already
provide venting. To ensure that the entire wing is vented, drill a5mm (3/16”) hole through al ribs
outboard of these ribs. Drill also the outboard airbrake stiffener and the plywood between the
outrigger mounting plates.

Pitot/static tube

Y ou will seethat a section of the port wing lower skin has been indented to allow for thefitting of a
pitot/static head. The head is fitted similarly to the aileron bellcrank access door, with two
M S21047-3 anchor nuts riveted to the inner skin.

A drawing of the holes required in
the wing for the pitot/static is given
at figure 14. Transfer this drawing
to the indent and cut out the oval

hole, remembering that the ;

pitot/static head must point | P,%Rﬁg;?%ﬁf?ﬁm

forwards, and must be at right MS21047-3 | '
X 1 SHOWN ONLY

angles to the spar, not the wing

leading edge. Drill the two

mounting holes as shown in figure

14.

#0.19 (4.8mm)
2 PLACES

Temporarily fit the pitot/static head RECESS INWING Sk

in position using AN525-10R8
bolts screwed into the MS21047-3
anchor nuts. Attach theanchor nuts
using TAPK33BS rivets. Remove

the pitot / static head. Fig 14. Mounting of pitot static head to wing.
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Pitot / static plumbing

The plumbing for the pitot /
static needsinstallingin the port
wing. Drill 10.2mm (3/8")
holesthrough the 3 ribsinboard
of the pitot head positioned
approximately 15cm-17cm (6”
- 6.5") aft of the spar - seefigure
15, and central within the depth
of the ribs, and fit the 543-204
grommets. Pass the two 3mm
bore PVC tubes through the
grommets, leaving enough to
pass through the outer skin
where the pitot head is
mounted, and coil up about 1m
(39”) into the bay between the
root rib and the 2nd rib. Protect
the tubing inside a plastic bag
and tapeit to the spar inthefirst
bay approximately 50 mm (2")
away from the root rib. You
will have to fish this out at a
later datethrough the holesyou
will drill in the root rib. These
are shown at figure 16, but
should not be drilled yet.

/

Fig 15. Pitot / static tube routing.

152 mm (6") —

Port

spar

Fig 16. Position of pitot/static tubing at the root rib.

Note: Thenext stage of the build will normally beto assembletheinner wingsto thefuselage, asthis
requires much less room than would be needed if the wingswere fully finished first. So at this stage
you should jump to chapter 27a or 27b - Fitting wingsto fuselage, before returning here.
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Bonding on the C-spar extensions

The spar extensions are now to be bonded on. Scuff sand the areato bebonded. The C-spar isfitted
to the main spar from the rear, and the flat moulded face is to the rear.

For each wing you will need two pieces of straight steel box section 25mm x 25mm (1” x1”) at least
1.2m (4ft) long. Cover these with alayer of parcel tape asarelease material. You will also need 2
piecesof 12 or 13mm (¥2") plywood approximately 12 cm (4 3/4”) square, again covered with parcel

tape.

Clamp the steel box section above and below the main spar, taking care to align the edge of the box
sectionwiththerear face of the spar, and havingit half onthe spar, withthe other half hanging off the
end.

Clamp

Plywood pad Steel box sections

gdd pad

Clamp

Clamp

Fig 17. Fitting C spar to main spar.

The C spar can now be slipped over the main spar, and with the two piecesof plywood protecting the
faces of the spar, clamp the spar sections together with a couple of clamps.

Check that the box section is still in line with the main spar and that the C spar isalso in line, and
check with along straight edge that the pair are paralldl.

Europa Motor Glider Manual Issue 2 Page 8 - 15




Clamp the outer end of the C spar upper and lower flangesto thebox sectionwith suitable clamps.

When you are happy that you can get everything lined up, remove the clamps and prepare for
bonding.

Mix up some Aradite 420 (56 gm - i.e. 40 gm yellow and 16gm blue) and add just enough flox until
you have anon-sag mixture. Apply athick coat to the contact face of the main spar, and spring the C
spar over the top, taking care not to wipe out the adhesive from the upper and lower flange area.
Replace the two box sections and re-clamp with the box aligned with the rear face of the main spar,
and reclamp the two wooden padsin place. Recheck that the C spar isin linewith the main spar, and
clamp the C spar upper and lower flanges to the box sections at their outboard ends.

Remove any excess adhesive from around the joint on the rear face and along the forward edges
adjacent to the steel box, and with this excess adhesive make afillet on the forward face of the spar
joint - seefigure 18.

Fillet

Main spar

Fig 18. Joining C spar to main spar.

Joining the outer 3/4 panel

Earlier in the manual mention was made of the three sets of wing templates, BL29, BL163 and
BL251. (Youwill recall that BL isButt Lineandisthedistanceininchesfromtheaircraft centreline).
Thetemplatefor BL29 was used for thewing incidence board, and thiswill now becometheinboard
wing cradle. Transfer the shape of thetemplatesfor BL163 and BL251 onto 19mm (3/4”) board and
cut out carefully. You will need one of the BL29, two of the BL 163, and one of the BL251.

The straight edge of the board needsto have apiece of timber approx 50mm (2") squarex full length
fixed into place on both sides, to enable the four cradlesto befree standing. Use straight and planed
timber for this, and ensure that they are attached accurately, as a level will be positioned on this
timber, which controls the twist (or more accurately the lack of twist)of thewing. Fig 19 showsan
example of a completed cradle.
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Fig 19. Example of wing cradle

Thesefour cradleswill sit onfour trestlesapprox 75cm (30”) to 90cm (367) high. Themiddle pair of
cradleswill need to be about 25cm (10”) apart, so if you aremaking thetrestlesfrom scratch, you can
make one wide one instead of two narrow ones.

Set the trestles out on the floor with the cradles on top. Mark the centreline of the wing on the floor
(midway between the two spar pin bushes); set the first cradle at BL29. The next two (from the
template of BL163), are positioned at BL 158 and BL 168; the smallest one at BL251.

Fig 20.Clamp fitted to stop wing shifting aft.
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Theinboard panel of thewing should drop inverted into thefirst two cradles. Adjust the position of
the cradles until the wing sits snugly, and clamp a piece of wood at the trailing edge of BL29 and
BL 158 to prevent the wing from shifting aft - see figure 20.

Theouter panel can bedlipped over themain and C spars, and theinboard end butted up to the edge of
thejoggle. Arrangethetwo outer cradlesto support the panel, checking along theleading edgewitha
length of string and /or astraight edge. Withthetwo panelsinline, clamp two further piecesof wood
at thetrailing edge of the BL168 and BL 251 cradles, again to prevent the panel from shifting aft.

Using ataut piece of string, align the bases of al four cradles by shimming under the feet of the
trestlesasnecessary. Now check that the cradlesare at the sameincidencewith alevel onthewooden
base of the cradles, and shim under the cradlesto get them all level.

When you are happy with the alignment of thetwo panelsintermsof sweep, incidence and dihedral,
apply filletsof ‘bondo’ to fix the trestles to the floor, the cradles to the trestles, and the inner 3/4
panelsto the cradles. You are effectively temporarily bonding everything together to prevent any
movement. Now usinga3.3mm (1/8”) drill carefully drill through theinboard flange of the outer 3/4
panel into the outboard flange of the inner 3/4 panel in 6 places, and install clecos, working aft from
the leading edge to ensure that there is no gap under the leading edge area - see figure 21.

Fig 21. Clecoing pandl torib.

Check that the outer C spar isinlinewith themain spar, and drill through the outer 3/4 panel skinwith
a3.3mm (1/8”) drill into the top and bottom flange of the C spar, approximately 75mm (3”) from
where the main spar ends, and 75mm (3”) in from the extreme end - see figure 22.
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Fig 22. Clecoing panel to C spar.

From the centreline, mark out lineson the skin of the outer 3/4 panel at BL200 and BL249. Theseare
the positions of the two ribs which are to be bonded into the panel. The ribs have the BL stations
moulded into them for identification.

Transfer these lines using masking tape to theinside of the skins; also mark the position of the spar.
The moulded face of therib isinstalled at the BL station, the flange isinboard of thisline.

Remove the clecos and carefully remove the outer 3/4 panel without disturbing the cradles. Scuff
sand all thebond areas of the spar, ribs, spar flangesand theinside skinusing 80 grit paper asbefore.
Vacuum the dust remembering to wear appropriate protection.

Support the 3/4 panel on the bench with theleading edge down, and position the BL 200 and BL 249
leading edge ribsinto their correct places. Check with an engineer’ ssquarethat the are at 90° to the
spar line and are upright. Ensuring that the ribs are fully forward, drill in a similar fashion to the
flange joint, working from front to rear. Two clecos each in top and bottom flanges are needed.

With the 2 clecosin the upper wing skin, (remembering that the wing is upside down in the cradl es)
position the outer 3/4 panel back into the cradles and re-Cleco the panel to theinboard 3/4 panel and
the C spar. Replace the 2 remaining clecos into each of the BL200 and BL249 ribs. The use of a
tapered punch or bradawl will help to find the holes.

Offer thetrailing edge BL 200 and BL 249 ribs into position, again checking with a square that they
are at 90° to the spar.

Two clecos through the top skin into each rib are required. This is the time for afew ‘dry run’

attempts at getting the outer 3/4 panel on. Positioning weights as required, and possibly awebbing
luggage strap around the wing at the inner/outer join, etc.
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Get used to dliding the outer 3/4 panel on with as little disturbance as possible in the area of the
bonded joints, i.e. Keeping theleading edge apart, springing it over the spar so that when the panel is
finally put onyou do not wipe off the adhesive unintentionally. Two piecesof foam or smilar canbe
used to keep the skin open at the leading edge. Y ou will find it necessary to have one or preferably
two assistants for this job.

To recap - the outer 3/4 panel has been clecoed to the inner 3/4 section, and to the C spar; the ribs
BL 200 and BL 249 have beenfitted; all areasto be bonded have both surfaces scuff sanded. Youare
satisfied that the panels are correctly aligned, in which case............

Bonding

Assistant no. 1 should start mixing the Araldite 420 adhesive. Thetotal amount needed will be of the
order of 350 - 400 grams, but it should be mixed in smaller quantities to prevent an exothermic
reaction. We suggest you mix approx 80 - 100 grams at atime.

K eep some of the adhesive unthickened and paint this on to theinner skin of the 3/4 pandl at al the
bond sites.

Thicken the rest of the mixes with flox, just enough to prevent it sagging from the upside down
mixing stick, and apply an even coat to the leading edge BL 200 and BL 249 rib flanges. Spread the
3/4 panel adjacent to thesetwo ribsand push theribsfirmly into place, making contact with the upper
wing skin only at this stage (remembering that the wing is upside down!).

Locatethe holesin the ribs through the outer skins and Cleco them into place, having applied afilm
of grease to the shank of the clecosto prevent permanent bonding. Keep the lower skin away from
the ribs at this stage.

Remove excess adhesive from the flange side of the ribs and make a small fillet up against the
moulded face of theribs.

Apply flox thickened Araldite 420 to the spar top and bottom, to the outer flange of theinboard panel,
and the rear face of the leading edge BL200 and BL 249 ribs.

Thisiswheretheteamwork / dry runspay off. Y ou need to get the outer 3/4 panel over the spar into
its correct position without wiping the adhesive off. Keep the panel spread open until it isin place,
removing the spreaders at the last possible moment. Locate and clamp together the two panels,
working from the leading edge aft, in the same sequence as the holes were drilled. Remove excess
adhesivefromtheouter skin. Re-strap withtheluggagestrap if necessary. Findthe holesand pinthe
panel to the C spar with greased clecos.

Thetwo trailing edge BL 200 and BL 249 ribs can now be positioned, applying adhesiveto the upper
andforwardribflanges. Locatewith clecos. Removeany excessadhesivefromtheflangesideof the
ribs and make asmall fillet up against the non-flange side, including the forward BL249rib / lower
skin joint.
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Double check that everything is correctly aligned and that the workshop temperature is adequate,
and GO AWAY until everything has cured!

Aileron closeout

The outboard 1/4 wing skin panels now need the aileron closeout bonding on. The outboard panels
arethe oneswith thethreeboxesonfor theaileron massbalance horns, which areat thetrailing edge.
The aileron closeouts are the long 4 faceted C section mouldings. The inboard end isvery dightly
wider. Theinboard end of the 1/4 panel hastheinspection panel depression mouldedinit. Mark both
to identify them.

The aileron closeout fits flush with the trailing edge of the 1/4 panel. To be ableto do this, the 3
aileron mass balance arm boxes need to have the rear faces cut away in the four facet shape of the
closeout. Cardboard templatesmadearound the closeout will helptransfer the shape- seefigure23.

P

Fig 23. Cutting away mass balance arm boxes to fit aileron closeout.

After cutting away the boxes the closeout can be offered up to the 1/4 panel. Scuff sand the areas
wherethe closeout makes contact with the skin, and for approximately 25mm (1) forward of this, on
the mass balance box for approx 25mm (1”) ahead of the cutaway section and all of thelong closeout
upper surface.

Tobond thecloseout to the outer panel you will either need a2.3m (7ft 6in) long bench and apiece of
25mm sguare steel angle section the same length, or two pieces of the angle section the samelength.
The aim is to bond the 1/4 panel and the closeout trapped between two straight surfaces. Using
Araldite 420 thickened with alittleflox, bond thelower surface of the closeout to thetrailing edge of
the 1/4 panel with the angle section clamped gently in several placeswith theaft edge of eachkeptin
line. Use suitable release materials. Allow to cure fully.
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Fig 24. Bonding 1/4 panel to closeout.

When the aileron closeout / 3/4 panel joint has fully cured, an additional layup is applied to the
forward face of the closeout and on to theinner skin of the panel and mass bal ance boxes - seefigure

25. Scuff sand al areas.

2 PLIES 'BID'
AT +45°

FLOX

Fig 25. Layup on closeout and mass balance boxes.
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Use agenerous flox fillet in the corners, and apply two layers of ‘bid’ at +45° from the top of the
closeout down and onto theinner skins and mass balance boxes. Peel ply inthe areas of BL 200 and
BL 249 for future bonding to the rear of the outboard ribs. Allow to cure.

Bonding inner and outer 1/4 panels

Now isthetimefor a‘dry run’ for fitting the inner and outer 1/4 panels. The area of the inner 1/4
panel where the airbrake fits will need to be removed, otherwise the panels should be a good fit.
Mark on to the inner surface of the skins the position of the ribs/ airbrake subspar / spar flanges
wherethe contact will bemade. Ensureall bond siteson al the partsthat will be bonded together are
scuff sanded ready for the adhesive. Put clecosthrough the 1/4 panelsinto the 3/4 panelsin severd
places asareference point for later bonding. Vacuum all the dust out of thewing. Thetwo aileron
pushrods should now be removed (leave the MW4 rose joints in place) and protect the complete
bellcrank assemblies with a wrap of thin plastic sheeting.

Straight steel box / angle sections will be needed running the full length of the spar joints and the
various lengths of theindividual sections of the trailing edge above and below thewing. Wherethe
sectionswill passthrough the cradles cut away the cradlesto clear. 25mm x 25mm x 1.5mm (1" x 1”
x1/16") worksthe best. Cover al the steel sectionswith parcel tape, and also the wing skinswhere
the sections will make contact - just to make sure that nothing gets permanently stuck together!

Againdo adry run. Many clamps will be needed, the smaller the better - a clamping range up to
75mm (3”) isideal, sincelarge clampstend to weigh too much and pull down thetrailing edge. Even
with the smaller clamps, it is advisable to support the sections and clamps. Aim for a clamp about
every 15cm (67)

|

O

— L1l

Fig 26. Box sections clamping trailing edge skins.

When you are happy with thefit, remove all the clamps, box / angle sections etc., and get going with
the Araldite 420 adhesive.
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Mixing in small batches, apply unthickened Araldite 420 to the contact areas of theinner 1/4 panel,
thicken up the rest with flox and apply to the inboard 3/4 panel. Close up the two panels, locating
themwith the greased clecos. Repeat thisoperation with theouter panels, including adding adhesive
to the joggled flange of the inner 1/4 panel. Cleco the outboard 1/4 panelson. Add the steel box /
angle sections on to the spar joint, and weigh down with anumber of small weights, just enough to
sgueeze out some of the thickened Araldite 420. Secure the box with tape to stop it dliding about.
Clamp the pairs of box sectionstogether with the clamps, applying just enough pressure to squeeze
out excess adhesive.

Remove any adhesive that has been squeezed out, and support the weight of the clamps.

Leaveto curefully, meanwhile go for a beer, you deserveit!

Spar / rib reinforcement

Further plies of ‘bid’ now need to be added between the spar and the root rib, the 6 pliesthat have
been mentioned before - see figure 27. They will belaid at +45° both forward and aft of the spar.

These are applied in pairs, the first longest pair are taken 50mm (2”)past the centre of the spar pin
bush, cutting the cloth around the flanges of the bush.

BUSH CENTRE

- 50 | 45

///// ://R SPAR TANG

Fig 27. Reinforcement plies.

The'bid’ istakenontotherib, withasmall flox filletin the corner all theway along theriband onto
the inside of the overhanging wing skin. Where the cutaways are at the wing pin positions, take the
cloth over on to the outer wing skins, thefirst pair of plieswill go 75mm (3”) on to this surface.

The second pair of pliesrun from 45mm (1 3/4”) outboard of the spar pin bush around on to therib
and on to the outer skin, thistime running 50 mm (2”0 on to the outer skin.
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Thethird pair of pliesrun 70mm (2 3/4”) outboard of the spar pin bush- and run 25mm (1) ontothe
outer skin.

By now, of course, you do not need reminding about scuff sanding all the surfacesto belaid up on!

Y ou will need to carefully part the cloth over the lift/drag pins (which you will have covered with
parcel tape!). Peel ply over the entire layup and allow to cure.

When fully cured, cut away the 6 plies where the pushrod holes for the aileron and airbrake pass
through the rib, and trim away any excess cloth back to the wing skin.

Carefully sand away around the pins to remove any raised ‘bid’ from the area that would foul the
outer face of the socket, taking extreme care not to mark the surface of the pins.

Wing root skin reinforcement
The area of the wing skin up against the fuselage requires further reinforcement.
Scuff sand an area dightly larger than shown in figure 26 on both upper and lower wing skins,

blending out any lumps and bumps in the 6 ‘bid’ layup which wraps from the root onto the skin.
Vacuum away the resultant dust.

76 mm (3*) TYPICAL

J‘/'_L\ — 3.0

127 mm (5") 127 mm (5°)

Fig 28. Wing reinforcement area.
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The easiest way of applying these‘Uni’ tapesisto use polythene sheeting asyou did for thewing rib
tapes.

Mark out on reasonably thick transparent polythene sheet the following lines with a marker pen,
leaving a good margin around the outside - see figure 29.

740 mm

(24")

(37)| 75mm

R E

( 3“) 75 mm.

1
|
T
t
]
T
|
i
|

, I
eewtee (sear)

Ling

1\ T 280mn T ™ PO
()

430 mm
(")

590 mm
(23)

Fig 29. Layout of ‘uni’ tapes.

Turntheplastic over sothat theresinwill not affect themarker penlines, and fully wet out the surface
with resin.

Starting with the shortest 280mm (11”) ply lay the ‘uni’ cloth on, with the main fibres aligned
lengthwise, squeegeeing along the fibres. The cloth can be oversize on the width at this stage.

Continue this processin the order 430mm (17”), 590mm (23”) and finally the 740mm (29”) tapes,
sgueegeeing between each ply to fully saturate the fibres and to remove any excessresin.

Apply acoat of resinto the upper surface of thewing, and transfer the plastic/ply (sticky sidedown!)
to the wing skin, with the centre/spar line on the plastic in line with the centre of the spar.
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Keep the edge of the laminate in line with the edge of the wing skin, Carefully remove the plastic
sheeting, whilst keeping the glass cloth in contact with the wing skin with a brush.

Squeegee to remove all traces of air and to make good contact with the skin, and peel ply over the
entire layup.

The lower surface is much the same except the joint in the wing where the rear 1/4 panel butts up
against the main 3/4 skin may need a little flox skimmed in it to bring it flush with the skins - see
figure 30.

ELOY FILET o LOWER Skl ToNT LF NETEDED |

/

7 pr— 7

¥ b

Fig 30. Floxfillet on lower skin.

Thefour pliesof *uni’ and the plastic sheeting can now be cut out around the solid lines, leaving you
with two pieces 740mm x 75mm (29" x 3")

Pitot/static tubing

If youlook into the aileron pushrod hole (aft of the spar) inthe port wing, you will seethe plastic bag
containing thecoiled pitot/staticlinesyoutaped thereearlier. Fishthemout. Refer to chapter 8figure
14, and drill two 8mm (5/16") holes as marked through the port aft rib. Countersink the holeswith a
13mm (¥2") drill bit asdeep asthe6 pliesof *bid’. Find yourself apieceof weldingwire/ coat hanger,
andbenditintoa“U”, sothatit can befed throughtheseholesinturnand bemadeto exit thewing out
of the pushrod hole.

In turn, push each of the hoses on to the wire and secure it with tape, then pull the wire back out
through the 8mm hole, whilst feeding the hose back through the pushrod hole.

When both linesarethrough thetwo holes, “ pot” themwithalittlerapid epoxy / flox fillet where they
exittherib. Lead themforward over thespar. They will enter thefuselageinthe cockpit area, nextto
the spar pin area..

Wing root fairings

The wing root fairings come to you as pre-moulded items. The outside surface will need washing
with hot water/detergent to remove any trace of mould release agent.
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The wingswill need to be rigged onto the fuselage, and the BLRS411N pip pinsinstalled.

Onto the fuselage, around the wing you will need to tape on a card or similar shim approximately
2mm (0.080") thick wherethefairing will make contact with thefuselage. Thisistoallow for alayer
of ‘bid" which will later be applied to the fairing and for the finish paint, etc.

Mark aspanwiselineontheupper wing skininlinewith therear pin, and mark areferencedimension
along thisline—about 300mm (12") outboard of the pip pin holeinthedrag pin. Thiswill allow you
to locate the whereabouts of the pip pin when you lose sight of it under the fairing!

Thefairing should be dipped on to thewing from the leading edge by opening up thetrailing edge of
thefairing and springing it over. Theinboard trailing edge of the wing may need trimming to allow
thetop and bottom surfaces of thefairing to make contact again, when thefairing ispushed gently up
against the fuselage.

When you are happy with the fit of the fairing onto the wing, it needs temporarily attaching to the
wing. Makeanoteof wherethesparisinsidethewing. Youwill beusing4 clecosthroughthefairing
into the wing on both the upper and lower surfaces, keeping away from the spar, and working from
the front towards the rear, and about 12mm (¥2") from the edges.

Use adhesivetapeaongthetrailing edge cut to hold the two hal vestogether. Thejoin shouldlineup
with the trailing edge of the wing.

Mark onto the wing skin where the outboard end of the fairing finishes, and remove the fairings.
Scuff sand on the wing from this line inboard where the fairing makes contact, and scuff sand the
inside of the fairing in the contact area. Also scuff a 50mm (2”) wide area on the trailing edge
surfaces of the wing and inside the rear of the fairing.

Scuff sanding on the gel-coated areas of the wings needs only to be enough to removethe shinefrom
thesurface, itisnot necessary to exposethefibresof thestructure. Scuff sanding of the*bid’ layup of
the fairing needs to remove the shine and just cut into the fibres.

Removeall tracesof dust fromthe surfaces. Araldite420isused asthebonding agent. Thickenwith
flox tothe*just doesn’t run” consistency that you have by now got used to, and apply an even coat to
the wing skin in the area to be bonded.

Spring the fairing over the wing without wiping too much adhesive from the wing skin, and install
the clecos, lightly greased, from the leading edge, in the same sequence as the holes were drilled.
Tapethetrailing edge together at thejoin.

You may find it helpful to temporarily tape the fairing to the fuselage to help the fairing to keep its

shape, and al so tape around the joint to the wing after removing any excess adhesive. Allow to cure
fully.
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Using the line that you marked on to the wing skin, locate position of the pip pinin the rear socket,
and drill into thefairing, first with asmall pilot hole, and then with progressively larger drills/ hole
saws, up to 30mm (1 3/16"), taking the opportunity to centre the hole over the pip pinif the original
pilot hole was dlightly off.

Thefairing at this stageis still quite flexible at the area of contact with the fuselage, and will need
temporary stiffening before the wings are removed. Using mixing sticks or similar small pieces of
wood, you will need to “ shoreup” the outer edge of thefairing down onto the wing, with small blobs
of ‘bondo’ or similar auto body paste. Position as required to ensure that the faring will lie flat
against the fuselage. Every 150mm (6”) will be enough.

Remove the pip pins and de-rig the wings.

Two pliesof ‘bid’ now needto belaid upinthetrailing edge areato join thefairing to thewing skin.
Thisisthe areayou scuff sanded earlier.

The cavity between thewing skin and theinside of thefairing needsto befilled with scrap bluefoam.
Cut thefoamto the best shape you can, and glueitinto placewith dryish micro. When cured sandthe
foam back to achieveagentletransition from the edge of thefairing onto theflange of thewing skin.

Scuff sand theinsideface of thefairing and the under surface of theroot rib, puttingasmall radiuson
the corner of therib flange, and lay up asingle ply of ‘bid" at +45° over the entire fairing surface.

Spar strap

When the wings become loaded in flight, the spars within the fuselage bend, as well as the wings
themselves. Due to the spar pins being supported by the seat back bulkhead only, the sparstry to
twist aswell as bend.

Tolimit thetwisting effect, a75 mm (3") wideglassfibre strap isto be attached to the port wing spar
at theaircraft centre-line. Thestrap isto belaid up directly around the starboard spar, which will be
suitably treated with release tape, to ensure a perfect fit.

Preparation
Starboard spar

To accommodate spar bending, the strap needs to be made with some clearance at each end over the
spar’ supper edge. Without this, the starboard spar would tend to shear the strap from the port spar as
it bends. To form this clearance, cut apiece of thin card to the width of the spar and at least 90 mm
(3/1/27) long and cover it with release tape.

Using two 3 mm thick spacers placed on the spar as shown in figure 31, position the card former
between them so that it curvesand, using therel easetape, attach it to the spar. Wrap thereleasetape,
all around the spar trying not to distort the curved shape of the card. 1t might be wiseto support the
card in various places underneath so you don’t lose the curve.
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Fig 31. Former position on spar.

Port spar
Scuff sandthe central 15cm (6”) all around the port wing spar in readinessfor bonding the straptoiit.

Support the port wing, leading edge down and arrange it such that the starboard wing can berigging
in position with it, but don’t put them together at this stage.

Layup

Cover an area of your work bench with plastic sheeting, then directly onto it make two different
layups. One will be the strap, the other will form two brackets.

o Brackets-Layup2pliesof ‘bid" at + 45°largeenoughto cut two 90 mmx 90 mm (3” x 3") squares.

o Strap - Layup astrip large enough to cut a piece 350 mm x 90 mm (14" x 3") to the following
schedule.

2x'bid at £ 45°.
2x‘uni’ (fibresrunning lengthwise).
2x‘bid" at +45°.

Position the bracket layups onto the centre of the port spar, lapping just 25 mm (1”) onto the spars

rear face, one at the upper edge, the other at the lower edge. See figure 32. For now, leave the
bracket’ s pieces hanging down.
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T WING

Fig 32. Bracket pliesin position on port spar.

Now position thestarboard spar onto the port spar and insert the spar pinsor two%2" boltsthroughthe
spar bushes. Ensure that the spars are properly together, use clampsif necessary but don’t squeeze
the centres of the spars together.

With the spars together, wrap the bracket layups around the starboard spar. See figure 33.

WRAP BRACKET
PLIES ONTO
STARBAARD SR

Ceuerse i

Fig 33. Brackets wrapped around starboard spar.

Apply flox to make afillet between the bracket layups and the port spar then lay on the strap layup,
over the brackets wrapping around onto the forward face of the port spar. The strap is not meant to
overlap here, so trim the endsif necessary. Having made sure that the layups are properly in place,
leave to cure.
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After cure, removethe spar pinsand separate the spars. Trim the edges of the strap to remove sharp
edges, adjusting the strap’s width to no less than 75 mm (3”). Seefigure 34.

Fig 34. Spar strap trimmed to size.

Note: It may be necessary to separate the sparswith a scissor jack, but be careful not to apply any
impact loads,

Finally remove the release tape and card former from the starboard spar.
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9. Fitting airbrakes and aileronsto thewing.

The airbrakes arefitted to the wing trailing edge. When operated from alever in the cockpit, both
rotate through a maximum of 60°. Part of the airbrake protrudes below the wing and part aboveit.
Seeillustration.

AIRBRAKE FULLY OPEN

/

AIRBRAKE OPERATING BELLCRANK ASSEMBLY

Airbrake hinge

A single 1828mm (72”) length of the M S20001-3 hingeis used to attach each airbrake to the wing.
ANb525-10R8 boltsare used to attach the hinge to both the airbrake and thewing. Anchor nutsareto
beinstalled onto the hinge because accessto the nutsis not easy with aspanner when the push-rodis
connected.

Firstly, position the airbrake into its relative wing, with a gap of 1.25mm (0.050") between its
leading edge and the wing. For the hinge to fit, there needs to be a gap of 6mm between the hinge
flangesof thewing and airbrake. Sand the hingeflangesto end up with straight parallel edgeswhich
are 6mm apart.

Bolt positions

Next you will mark onto the hinge flanges of the wing and airbrake 18 hole centres each for the
attendant bolts. Mark acentreline parallel to and 9mm (0.35”) from the edge of the hinge flange of
both the wing and the airbrake. From the centre of the airbrake to the airbrake recess of the wing
mark ahole centre 76mm (3”) at either side. Next mark every 101mm (4”) so that you haveatotal of
18 centreswith theend hol e centresbeing 38mm (1%%") from theend of thehinge. Drill throughwith
a3.3mm (1/8”) drill initially as these will accept clecos.

Setting one half of the hinge against theflange so that itscentreis 3mm from the edge of theflange (it
may be necessary to chamfer the hinge flange of the wing or airbrake to accommodate the radius of
the hinge pivot) and with the ends of thehingean equal distancefrom each end, drill through with the
3.3mm (1/8”) drill.
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Push rod hole

While the airbrake can be clecoed to the wing and is therefore quick to remove and attach, thisisa
good time to make the hole in the wing for the airbrake push-rod.

Using figure 1 as aguide, cut open a slot for the airbrake push-rod to pass through in the airbrake
recess of thewing. Asthe push-rod will move up and down asit operates the airbrake, the slot will
need to be elongated vertically by about 10 - 11 mm (nearly ¥2").

AN J

Fig 1. Hole for airbrake push-rod.

Screw the short push-rod into the rod end of the airbrake and screw another rod-end onto the
push-rod. Feed it through the hole in thewing asyou attach the airbrake and bolt up the rod-end to
the bellcrank using an AN4-10A bolt, MS21042-4 nut, and EUROO1 washers each side of the
rod-end. Open theairbrake so that it rotates 60° and adjust the push-rod length so that the bellcrank
contacts the stop , and check that the slot is sufficiently large for the pushrod movement.

Attaching anchor nuts

Removing one Cleco each time, open up the bolt holes to 4.8mm diameter.

Using an M S21047-3 anchor nut asayjig, drill thetwo 2.4mm (3/32") holesfor therivetsthrough the
hinge and then countersink these holes on the sidewhich will bein contact with thewing or airbrake
(using alarger drill for thiswill suffice).

Rivet the anchor nuts to the hinge using TAPK33BS rivets, then bolt the assembled hinge to the

airbrake and the wing using AN525-10R8 bolts, remembering to insert the push-rod into the wing
first.
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Fitting airbrake brackets

A smplejigis
required with 1.1 " (28mm)
which to

R0.375" (10mm
install the two ( )A\/
brackets f\\

GABOIL and /;\‘/ 0.25 " (6.5mm)
GABO1R to
@025" / __[ 0.85 " (21.5mm)

the airbrake. ———]
This  jig 1/2" WOOD 1
locates the

brackets
relative to the e 3.000 " (75mm)
airbrake hinge 0.375" (10mm) —
flange. See

figure 2.

Fig 2. Jig for positioning airbrake brackets.

Using the drawing in figure 2 make the jig from %2” thick wood supplied. The thickness is quite
important as this setsthe gap between the brackets for the rod end and two washers.

Using thejoint line between the two airbrake cores as your centreline, radius the outer edge of each
dottoallow for thebend in the bracket so the bracket’ sflange can sit against the airbrake upper skin.
Using the jig and an AN4-10A bolt, locate the brackets GABO1L and GABO1R - see figure 3.

Fig 3. Positioning airbrake brackets.

Drill through the bracket flanges into the airbrake with a4.8mm drill for the AN525-10R10 bolts.
The bracketsare to be bonded to the airbrake aswell asbolted, so scuff sand the contact areas. Bond
the brackets into place using epoxy mixed with flox and bolt them up (not too tightly) using
AN525-10R10 bolts and MS21042-3 nuts with AN970-3 washers under them. Too much thread
through the nut can be cut off if required, but don’t use ashorter bolt. Once bolted into place, thejig
may be removed, but check that the brackets can’t move while the adhesive is curing.
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After cure, tighten the boltsthat last amount, theninstall between the bracketsan MW4 rod end, each
side of which isan EUR001 washer, using an AN4-10A bolt and MS21042-4 stiffnut.

Aileron hinge rebates

Mark the rebates for the hinges on the trailing edge of the bottom skin of the wing asin figure 4.

2070 mm (81.5")
980 mm (38.6")
63 mm (2.5")

h—1— 102 mm (4") 102 mm (4") m

l

102 mm (4")
L]

L] U l

Fig 4. View of wing underside. Adjust dimensionsto suit aileron.

Use the aileron to confirm these positions then cut the rebates out, as you did for the aileron itself,
adjusting them to accept the hinge pivots and hinge pin ends.

Mark out the " 5 " 5
hole positions mm (1.5" mm (1.5"
for the screws I* —I‘ .l
(seefigure5) !

but drill only
3.3 mm
(1/87)pilot
holes through
the glassfibre

flgglge to start Fig 5. Hole positions for hinge.
with.

13 mm (0.5")
' i

- _%__1_

Hold theaileronin position with thewing, the gap between the hingeflanges being approximately 1 -
1 1/2mm (1/16"), and drill through the hinge flange with a 3.3mm (1/8") drill in just one place per
hinge, initially installing a Cleco to keep it in place.

Drill theremaining holesto 3.3mm (1/8"), putting clecosin some of them to give extrasupport, then

carefully open them out to 4.8mm, taking careto prevent the drill wandering in the glassfibre flange
until it has started cutting into the metal of the hinge.
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Fitting anchor nuts to hinges

When the link-rod is attached to the aileron it will be impossible to get access to the nuts screwed
onto the AN525-10R8 screws hol ding theaileron on thewing, so M S21047-3 anchor nutsare used to
make life easier for you (aren’t we kind). These have to be riveted to the hinge flange using two
TAPK33BS 3/32" countersunk rivets each.

To attach the anchor nuts to the hinge, place one of the screws through one of the holesin the hinge
and screw on one of theanchor nutsby hand until it tightens. By holding the screw with one hand you
can position the lugs of the anchor nut and, holding it flat on theflange, drill through their holeswith
a3/32" (2.4mm) drill. Try and avoid drilling your fingersin the process, though. Having drilled the
holes countersink the hinge flange (doubl e checking that you do the correct side) by spinning a3/16"
or similarly sized drill between your fingers and trying arivet in the hole to check for the correct
depth. The rivet head should be flush to enable the hingeto lay flat against the wing' s flange.

A typical pattern for the anchor nut isshown infigure 6.

Iy I e I

?
g,

Fig 6. Typical anchor nut rivet pattern.

With all anchor nuts attached the aileron can betemporarily installed with acouple of screwsineach
hinge to check its operation.

Ensureailerontravel of 25° trailing edge up and 22° downisavailable. Thefinal travel will be 23.5°
up and 20° down. Y ou may need to drill holesintheaileron|eading edgeto allow the anchor nutsto
enter at 25° up.
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27a. Wing to fuselage assembly (retrofit)

Overview

In this section you will be setting the wings' angle of incidence which isto be +2.0°. The angle of
incidence is the angle between the chord line of the wing and the waterline of the aircraft.

The wing lift pins locate into sockets attached to the fuselage sides, and these hold the wing at the
determined angle.

Take care when setting the angle of incidence, especially that both wings are set exactly the same.
Any small angular difference between them will result in an aircraft that always wants to roll one
way, requiring aroll trim tab permanently attached to one of the ailerons.

Thischapter dealswith retrofitting motor glider wingsto an existing airframewhich hasalready had
the standard wings fitted.

If you do not intend to fit standard wings go straight to chapter 27b.

Included in the kit are drill
bushes GDGO01, GDGO02,
GDGO03, and GDGO04 -see
figurel.

Fig 1. Drill jigs
Insert the drill jig GDGO1 into
the fuselage wing sockets - see
figure 2.

Fig 2. GDGOL1 fitted to wing sockets.
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Cut off the threaded portion of the EUR047 bolts and grind a bullet shaped |ead onto the ends.

Offer up thewingsto the fuselage and insert the EUR047 boltsinto the wing bushesthrough the seat
back - athin smear of oil on the bolts will make this easier.

Tie the root end of the wings forward from around the trailing edge to the undercarriage frame.
Wedge the spar tips forward with suitable chocks.

Using the incidence board on the wing, reset the angle of incidence to 2.0°. During the set up stage
youwill berigging and derigging thewings several times, soit will makethingseasier if youdraw a
line on the fuselage with a marker pen around the wing profile for future approximate alignment.

Y ou will now need to set the wings for sweep and skew.

Mark lines at the outboard ends of the upper wing panels, in line with the aft face of the spar on the
port wing, and the for war d face of the spar on the star boar d wing. Theselineswill beinthe same
relative positions on the wing skins because the port spar sitsin front of the starboard spar on the
rigged aircraft. Measure from these lines on the wing skins to the forward / outboard ends of the
tail plane torque tube.

The two dimensions should be within 5mm (1/4"); this can be achieved by using small wooden

wedges between the wing rib and the fuselage. Don’t put undue pressure on the fuselage skin. For
future reference make a note of these dimensions on the wing next to the spar.

5

REAR OF PORT SPAR

I

FRONT OF STARBOARD SPAR

o

Fig 3. Checking for zero sweepback at the main spars.

M easure the gap between the square plates of the GDGOL1 jig and the root rib. the gap should be at
least 3mm (0.1”) at this stage.
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Where necessary this gap will be filled by laminating aluminium aloy plates (part nos. GW03 and
GWO04 for the leading edge and trailing edge respectively) to the inboard face of the root rib. Each
platewill be covered with 2 pliesof "bid’, and finally therewill be 6 pliesof 'bid’ added later which
wrap onto the spar and wing skins.

To calculate the number of GW plates needed, deduct 2mm (.080") from the measured gap, and
divide theresult by 3.5mm (0.14"). The nearest whole number less than the calculated figureisthe
number of plates needed. (The 2mm (.080") deduction allows for the 6 plies which will be added
later. The thickness of the GDGO1 base plate is 1mm (.040"), and this amount, when the jig is
removed, will be the gap finally achieved).

M ake anote of each of thefour gap dimensionsand mark onto thewing skin the centreline of thefour
pins.

The overhanging flange inboard of the root rib will be cut away as per figure 4.

REAR PN
POSITION
38 mm —+++38mm L 38mm .54~
——————————————————— P e ZoL_) :
-1-- FRONT PN
o POSITION
ff
450 | 45° & 450 _

Figure4. Cutaways for inboard flange.

Europa Motor Glider Manual Issue 3 Page 27a- 3




All four areas of the root rib will need to be scuff sanded ready for the GWO03/GWO04 plates to be
fitted If you have the 2mm clearance aready you can skip the next lay-up section.

Trim the GW03 and GWO04 plates if necessary and radius each plate to allow the fibresto go round
easily- seefigure 5.

Fig 5. Trimming the GWO3/GW04 plates.

Lay-up over the plates as required for each position, with 2 plies of ‘bid’ over each plate, including
the last one, skimming athin layer of flox onto all surfaces of the plates (to improve adhesion), and
using flox fillets to help transition the cloth.

The lay-ups should be kept on to the face of theribs, i.e. not allowed to run on to the skin or rib
flanges.

Peel ply over the layup ready for the 6 layers of *bid” which will be applied |ater.

When these layups have fully cured, the wings are ready to be reset into position for bonding on the
four GDGO1 drill guides. Leave the peel ply on at this stage.

Rigthewingsontothefuselage, repeating theanglesand dimensionsyou had earlier (2° incidence)
using the incidence board, and the same measurement from spar line to tail plane torque tube, and
recheck that you have the necessary 2mm clearance between the GDGO1 and the ribs.

Pull the wings far enough away from the fuselage to gain access to the GDGO01' s and remove both
them and any other temporary packing. Degreasetheflat face of the bushes and roughen the surface
for agood adhesive key.

Grease the barrel part, and the face of the bush that will be against the lift/drag sockets (to prevent

inadvertent bonding of the drill bush on to the fuselage) and reinsert them into the sockets. Ensure
that theswivelling rear socket isaligned with theforward lift socket with regardto the horizontal.
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Y ou will now be bonding the GDGO1 bushes onto the inboard ribs with the wings set in the correct
position.

Mix up asmall amount of Araldite420 (28 gm isenough) and thickenit withflox until it will just not
run.

Apply to the outboard faces of the GDGO1 drill bushes and re-rig the wings.

Carefully set up thewingswith theincidence board and firmly support them ensuring that thereisno
possibility of movement. If you are doing thiswork outdoors and will haveto leave it overnight to
cure, you may like to bond short pieces of wood (i.e. 2" x 1”) across the wing to fuselage joint with
‘bondo’ or similar near theleading andtrailing edges of thewing. Thesewill beknocked off after the
wing isfully cured.

The Araldite 420 adhesive will need to cure for at least overnight at 21° C (70°F). If you need to
make atent around the fuselage/ inboard wing areato keep the heat in, ensure that the heat sourceis
safe and that the tent is not made of a flammable material!

When the adhesive has cured, thewingsneed to be gently removed from thefuselage. Thiswill need
four people, one at the wing tip and two at the wing root, one each at leading and trailing edge, and
oneto remove the EUR047 seat back pins. Thethree on thewing should just take the weight of the
starboard wing, whilst the fourth person withdraws the pinsjust enough to disengage the starboard
spar. Without letting the wing drop or twist, remove the wing without breaking the bond of the
GDGO01 bushtotherib. Repeat the abovefor the port wing. If afully bonded joint wasnot achieved,
add further adhesive around the bush and wait until cured.

Drilling

Mark lines on the wing skin
over the plates and parallel
to the spar. Fixing a straight
edge in place with masking
tape, so a portion of it
overhangstheroot, provides
agood referenceto maintain
alignment in the horizontal
plane. Thedrill operator will
be able to see horizontal REFERENCE LINE
alignment but it would be BOARD , BETWEEN SCAR BUSH
useful to have an observer 4 LINE OF SIGHT

positioned level with the

spar, sighting the drill

against the line on the spar

and giving “up” or “down”

commands to the person on ; Method of siahtina for wina oin drilli
the drill - see figure 6. ig 6. Method of sighting for wing pin drilling.

STRAIGHT EDGE REFERENCE
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The GDG02, GDGO03, and GDGO04 drill busheswill be used inturn to drill into thewing ribsfor the
lift/drag pins to be fitted.

The first hole will be through the GDGO02 bush, using a 1/8” drill bit. Keep the drill speed low to
prevent too much heat being created. Thisis necessary to avoid the adhesive softening and thus
allowing the bush to move. Change the bush to the GDGO03 and drill out to 1/4”, again gently.
Changeto the GDG04 bush and drill out to 5/16”. Finally remove the GDG04 bush and drill direct
through the GDGO1 bush with a10.2mm drill again slowly. A piece of cloth soaked with water and
held in contact with the drill bush during the drilling operations will help keep the heat out of the
bush. Alternating between each of the holes will also allow thingsto cool down.

Take care when drilling not to apply any sideways load which may break the bond of the drilling
bush. When all four of the holes have been drilled out to 10.2 mm, the bushes can be removed. A
gentle application of heat will soften the Araldite, and alow removal without damaging the rib
layups. The safest way of heating is with a hot air gun, playing the heat directly onto the bush,
protecting the ribs with card or similar mask.

Tapping
The next operation is to tap the holes. Tap each hole with a 12mm x 1.75 coarse thread tap.
Using taps

Tap setsare normally supplied with threetaps, sometimes only two. Each tap isslightly different to
enablethethread to be cut in stages. Thefirst tap to be used will be markedly tapered to ease starting
and will only partially cut the thread. The last, or finishing tap will only have a short lead-in taper
and will cut the fully formed thread.

Withthetap heldinatap wrench, whichislocated on the square end of thetap and enablesthetap to
beturned easily, hold the tap in the holewith a moder ate for ce. Maintaining the force, rotate the tap
inaclockwisedirection by hand, keeping it assquare aspossibleto the hole. It may take a few turns,
keeping the force against the hole all thetime, to start the thread. When you feel thetap ‘biting’ you
canrelaxtheforceonitasitwill pull itself in asyou continueto turn. After thetap isableto pull itself
into the hole, every half turn or so rotate the tap anti-clockwise, removeit and screw in the next taps
to finish. Do not use any lubricant, as the pinswill be bonded into place later.

Therear lift pinhasacircular backnut GWO02 fitted; it will need trimming to fit within the confines of
therib. Makeacardboard template of therib/hole position, and transfer thisto the backnut - remove
the excess material.

Degrease al the threads on the pins and the backnuts, and scuff sand the area where the backnut
contactsthe inner face of therib. Mix up some Aradite 420 adhesive (again 28 gm is enough) and
apply to thethreaded portion of the pins, in the bore of thethreaded holesin therib, andinthethreads
of the GWO02 backnuts.
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Theforwardlift pinscan now befully screwedin, using asuitable soft cushioned grip to tighten them
firmly.

Therear drag pinscan be screwed into the aft holes until thethread isflush with theinsideface of the
rib. Thicken up theremaining Araldite 420 with flox to afirm paste, and apply to theflat face of the
backnuts. Offer the backnutsup to therib and continueto screw the drag pin through therib into the
backnut. The pin should be screwed into the backnut, not the nut screwed onto the pin. Any
mismatch of the angle between the backnut and therib will be taken out with the Araldite pad that is
formed in the process. If you try to tighten the backnut, you may end up with the nut acting as a
locknut, which will hinder removal of the pinsif required at alater date. Screw the pininfully, then
unscrew 1 %2 turns, aligning the hole to be vertical. Trowel away any excess adhesive from around
the nut to from afillet.

Greasethe pinswherethey will enter thefuselage and rig thewings. Withtheaid of atapered punch
or bradawl, align the hole in the GWOL1 drag pin to allow the insertion of agreased BLS4R11N pip
pin through the W26 socket assembly into the pin.

Allow to curefully.
Spar / rib reinforcement

Further plies of *bid’ now need to be added between the spar and the root rib, the 6 plies that have
been mentioned before - see figure 7. They will be laid at +45° both forward and aft of the spar.
These are applied in pairs, the first longest pair are taken 50mm (2") past the centre of the spar pin
bush, cutting the cloth around the flanges of the bush.

o

50
..... R e ST
. !
78-1;5—
LAYER THICKNESS EXAGERATED 55——‘
FOR CLARITY ] SPAR BUSH CTR
Al SPAR TANG

Fig .7 Reinforcement plies.
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The*bid' istaken onto therib, with asmall flox in the corner all the way along therib and on to the
inside of the overhanging wing skin. Wherethe cutawaysare at thewing pin positions, takethecloth
over on to the outer skin, thistime running 50 mm (2") on to the outer skin.

Thethird pair of pliesruns 70mm (2 %2") outboard of the spar pin bush, and run 25mm (1) on to the
outer skin.

By now, of course, you do not need reminding about scuff sanding all thesurfacesto belaid up on!

Y ou will need to carefully part the cloth over the lift/drag pins (which you will have covered with
parcel tape!) Pedl ply over the entire layup and allow to cure.

When fully cured, cut away the 6 plies where the pushrod holes for the aileron and airbrake pass
through the rib, and trim away any excess cloth back to the wing skin.

Carefully sand away around the pins to remove any raised ‘bid’ from the area that would foul the
outer face of the socket, taking extreme care not to mark the surface of the pins.

If youlook into the aileron pushrod hole (aft of the spar) in the port wing, you will seethe plastic bag
containing the coiled pitot/static lines you taped there earlier. Fish them out. Refer to chapter 8
figure 14, and drill two 8mm (5/16”) holes as marked through the port aft rib. Countersink the holes
withal3mm (¥2") drill bit asdeep asthe 6 pliesof ‘bid’. Findyourself apiece of weldingwire/ coat
hanger, and benditintoa“U”, sothat it can befed through these holesin turn and be madeto exit the
wing out of the pushrod hole.

In turn, push each of the hoses on to the wire and secure it with tape, then pull the wire back out
through the 8mm hole, whilst feeding the hose back through the pushrod hole.

When both lines are through the two holes, “pot” them with alittle rapid epoxy / flox fillet where
they exit therib. Lead them forward over the spar. They will enter the fuselage in the cockpit area,
next to the spar pin area.

Wing root fairings

The wing root fairings come to you as pre-moulded items. The outside surface will need washing
with hot water / detergent to remove any trace of mould release agent.

Thewingswill need to berigged onto the fuselage, and the BLRSA411N pip pinsinstalled. Onto the
fuselage, around thewing, you will need to tape on acard or similar shim approximately 2mm (.08”)
thick, where the fairing would make contact with the fuselage. Thisisto allow for alayer of ‘bid’
which will later be applied to the fairing, and for the finish paint, etc.

Mark a spanwise line on the upper wing skin in line with the rear drag pin, and mark a reference
dimension aong thisline - about 300mm (12”) outboard of the pip pin hole in the drag pin.
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Thiswill allow you to locate the position of the pi pin when you lose sight of it under the fairing!

Thefairing should be slipped onto the wing from the leading edge by opening up thetrailing edge of
thefairingand slippingit over. Theinboard trailing edge of thewing may need trimmingto alow the
top and bottom surfaces of the fairing to make contact again, when the fairing is pushed gently up
against the fuselage.

When you are happy with the fit of the fairing onto the wing, it needs temporarily attaching to the
wing. Makeanoteof wherethe spar isinsidethewing! Y ouwill beusing 4 clecosthroughthefairing
into the wing on both the upper and lower surfaces, keeping away from the spar, and working from
the front towards the rear, and fitted about 12mm from the edges of the fairing.

Use adhesivetape along thetrailing edge cut to hold the two halvestogether. Thejoin should line up
with the wing trailing edge.

Mark onto the wing skin where the outboard end of the fairing finishes, and remove the fairings.
Scuff sand the wing from thisline inboard where the fairing makes contact, and scuff sand also the
inside of thefairing in the contact area. Also scuff sand a50mm (2") wide areaon thetrailing edge
surfaces of the wing and inside the rear of the fairing.

Scuff sanding of the gel-coated areas of the wings needs only to be enough to removethe shinefrom
thesurface, itisnot necessary to exposethefibresof the structure. Scuff sanding of the‘bid’ layup of
the fairing needs to remove the shine and just cut into the fibres.

Removeall traces of dust from the surfaces. Araldite 420 isused asthe bonding agent. Thickenthe
Araldite with flox to the“just doesn’t run” consistency that you have by now got used to, and apply
an even coat to the wing skin in the area to be bonded. Spring the fairing over the wing without
wiping too much adhesive from the wing skin, and install the clecos, lightly greased, from the
leading edge, in the same sequence asthe holes weredrilled. Tapethetrailing edge together at the
join.

You may find it helpful to tape the fairing temporarily to the fuselage to help the fairing retain its
shape, and also to tape around the joint to the wing, removing any excess adhesive.

Allow to curefully.

Using the line that you marked on the wing, locate the position of the pip pin in the rear drag pin
socket and starting with a small pilot hole, drill into the fairing and then with progressively larger
drills/ hole saws, enlarge the hole to 30mm (1 3/16”) diameter, taking the opportunity to centre the
hole over the pip pinif the pilot hole was dlightly out of position.

Thefairing at this stageis still quite flexible at the area of contact with the fuselage, and will need
temporary stiffening before the wings are removed. Using mixing sticks or similar small pieces of
wood, youwill needto” shoreup” theouter edge of thefairing down onto thewing, with small blobs
of “Bondo” or similar auto body paste. Position asrequired to ensurethat the fairing will lay flat
against the fuselage. Every 100mm (4”) isthe norm.

Europa Motor Glider Manual Issue 1 Page 27a- 9




Fig 8. Temporary Bondo stiffening.

Remove the pip pins and de-rig thewings. Two pliesof ‘bid’ now need to belaid up in thetrailing
edge areato join the fairing to the wing skin. Thisisin the areayou scuff sanded earlier.

Fig 9. Trailing edge ‘bid" reinforcement.

Fill the cavity between thewing skinsand theinside of thefairing with scrap bluefoam. Cut thefoam
to the best shape you can, and glueit into place with dryish micro/epoxy mix. When cured sand the
foam back to achieveagentletransition form the edge of thefairing onto theflange of thewing skin.
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27b. Wing to fuselage assembly - first build

Overview

In thissection you will be setting thewings' angle of incidence which, measured at thewing root, is
tobe +2.0°. The angle of incidenceisthe angle between the chord line of thewing and the waterline
of the aircraft. When you are flying at cruise speed the fuselage will be level and the wing will be
leading edge up 2.0°

Thewing lift pinslocate into sockets, which are to be attached to the fuselage sides, and these hold
the wing at the determined angle.

Take care when setting the angle of incidence, especially that both wings are set exactly the same.
Any small angular difference between them will result in an aircraft that always wants to roll one
way, requiring aroll trim tab permanently attached to one of the ailerons.

Step 1

Set thefuselageto belevel, placing the spiritlevel onthedoor recessof the port side (which should be
the only place you check the fuselage is level from now on) and ensure that it is secure and stable.
You will need room not only for the wings to be installed, and left alone for sufficient time for
Araldite 420 to cure, but also for them to be removed, so allow enough room for the spars to come
clear of theholesinthefuselagesides. A total of 12.5m (41 feet) acrossthe spar endswill allow this,
assuming that the wing outboard section has not been fitted at this stage.

Step 2

Initial wing set-up

The following setting up of the wings will need to be temporarily disturbed after this step to allow
accessfor local reinforcement pliesto be added to thefusel age sides. Set thewingsup sothesparsare
within the fuselage but not quite engaged in the spar sockets.

Dig out the BL29 wing template, and set it onto the wing root.

Theflat top of thetemplateisparallel tothewing root chord so, to be ableto set thewing root angle of
incidence to +2.0°, the incidence wedge will be required to allow a spirit level to be used.

Support the wings so that the angle of incidence of +2.0° + 0.05° is set - see figure 1.
Note that 0.05° equates to a difference in height of only 0.9mm (.036") over a chord of 1040mm

(41"). When setting the wings ensure that if the bubble in the level is abit off centre for one wing,
then the other wing should be set to replicate this off centre position.
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Fig 1. Setting wing incidence.

Mark the wing profile onto the fuselage side for reference. Remove the wing.

Step 3

Reinforcement plies

Scuff sand both theinside and outside skinswhere thelift pin socket hard pointsare. Ontheoutside
skin, layup 4 plies of ‘bid" at + 45° to be atota of 4 cm (1 %2") longer than the hard points and
vertically as large as the wing profile lines marked on the fuselage sides.

Ontheinsideskin, layup also 4 pliesof ‘bid’, but extend thelayup over theforward hard point down
tolap onto the thigh support by 2-3cm (1"). Runtherear hard point layup onto the forward bulkhead
of the baggage bay by 2-3 cm (1"). Cover each layup with peel ply and leave to cure.

Using the paper templates supplied for thewing lift and drag pin positions, mark onto theroot rib the
four pin positions (approximately will do at this stage).

Cut away the flanges of the wing skin - see figure 2.
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Fig 2. Win skin cutaways.

Re-rig the wings.
Y ou will now need to set the wings for sweep and skew.

Mark lines at the outboard ends of the upper wing panels, in line with the aft face of the spar on the
port wing, and theforwar d face of the spar on the star boar d wing. These lineswill beinthe same
relative positions on the wing skins because the port spar sitsin front of the starboard spar on the
rigged aircraft. Measure from these lines on the wing skins to the forward / outboard ends of the
tailplane torque tube. The two dimensions should be within 5mm (1/4"); this can be achieved by
using small wooden wedges between the wing rib and the fuselage. Don’ t put undue pressure on the
fuselage skin.

[\

REAR OF PORT SPAR FRONT OF STARBOARD SPAR

Fig 3. Checking for zero sweep.
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Make anote of the two dimensions (agood ideaisto stick a piece of masking tape next to the spar
lines, and write the measurement from the tail plane torque tube on the tape). Y ou will need to reset
the wings a number of times back to this dimension.

Wing root pin sockets

THS ACE u
W26B SockeT
HousSing .

Fig 4. W27 front socket. Fig5. Exploded view of W26 wing rear pinsocket assembly.

The front socket W27 is rectangular in section, and is shown in figure 4. Each rear socket is an
assembly of a W26A, W26B and W26C. The W26A is the main body and is oriented with the
smaller hole between the lugs at the bottom. W26B is the socket housing which slots between the
two lugs of the body with the double cambered faceinnermost. Thesechamfersallow the housingto
rock alimited amount. Holding W26A and W26B together is W26C, the barrel. See figure 5.

Slide the barrel in to the assembly from one side and rotate it so that the large and small holes align
with the holes in the housing.

The socket assembly should be finally assembled using Loctite 638 to lock the barrel and housing
together, but allow the barrel to rotate within the lugs of the housing. Make sure that the parts are
clean and freefrom grease before thisfinal assembly. If the barrel doesbecome stiff inthe housing,
the use of abar in the socket will enableit to be moved. It does not matter if the assembly remains
stiff though.

The gap between the root ribs and the fuselage may need adjusting using the supplied alloy plates
(GWO03 forward and GWO04 rear).

The forward (W27) sockets can be held in place(aligned with the mark you made on the rib) up
against the fuselage, with the flange holes fore and aft, on line with the aircraft waterline.

M easure the gap between the outboard face of the socket and the root ribs.
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Subtract from this dimension 3mm (0.120"), 2mm (0.080") of which will leave space for 6 plies of
‘bid” which will be added later, leaving a1mm (0.040") gap. Divide the result by 3.6mm (0.144") -
being 1 GWO05 plateat 3mm (.12") thick, and two pliesof ‘bid’ at 0.3mm (0.012") per ply. Theresult
is the number of GWO05 plates you will need to fit. To achieve the correct 1mm final gap you will
probably need also to layup a number of plies of ‘bid’ under thefirst plate.

Therear socket assemblies can be treated in much the same way, except that aplywood pad needsto
beinserted betweentherear face of W26 and thefuselage. Thewood will need to be shapedtofollow
the curve of the fuselage, and keeping the flanges of the W26 parallel to the aircraft centreline and
also vertical. The plywood pads should be as thin as possible.

Holding the W26 socket in place, do the same calculation asfor the forward socket, except that you
shouldallow 5mm (0.2”) for thelayup, astherewill befour pliesof * bid’ over the plywood pads|ater,
aswell asthe six plies previously mentioned.

Mark out the position of the plywood pads on to the fuselage, including areference line to indicate
the rotational orientation.

De-rig the wings and prepare for the alloy plate layups. Scuff sand the root ribs and the correct
number of GWO03 / GWO04 plates, radiusing the edges of the platesto aid draping the ‘bid’ cloth.

Layup the required number of plateswith 2 layersof ‘bid’ at £45° over each plate, starting with the
individual plies if these are necessary. Apply a skim of flox to the surface of each plate.

Takethe'bid’ layup forward and aft of the plate, but do not go outsidetherib areaontotheribflange
or upper skin.

Stagger the fore and aft positions of the *bid’ by 13mm (%2”) with each pair of plies, thefinal 2 plies
running at least 25mm (1”) onto therib, with each previous pair of pliesbeing larger, and transition
the edge of each plate with asmall fillet of flox.

Check thefinal position of the GWO03 and GWO04 plates to be centred on the pin centre, and peel ply
over the complete layup, and allow to cure.

Taking the pin position templatesagain, tapethemto theface of theroot rib and spot drill throughthe
marks with a 3mm (18") drill deep enough to leave adimple.

Take your time and be sure to double check your hole positions.

Before you drill, though, some guidance is required to help you maintain the correct alignment
during thedrilling process. It isimportant that the pins emerge from the wing root horizontal to the
aircraft and parallel to the spar otherwise rigging/de-rigging will be impossible, or at the very least
difficult and cause unnecessary wear.

Referring to figure 6, mark aline between the centres of thetwo bushesin rear face of the spar. This
will provide reference to maintain alignment in the vertical plane.

Europa Motor Glider Manual Issue 1 Page 27b- 5




Now mark lines on the wing upper surface parallel to the spar and using tape, fix in place astraight
edge aligned with it.

STRAIGHT EDGE REFERENCE
— _PARALLEL TO SPAR

-~

REFERENCE LINE
BETWEEN SPAR BUSH
CENTRES

INCIDENCE
BOARD

<{ LINE OF SIGHT

Fig 6. Drilling theroot rib for wing pins.

Thestraight edge should overhang theroot sothat it providesagood referenceto maintain alignment
in the horizontal plane.

Thedrill operator will be ableto look down to maintain horizontal alignment but it would be useful
to have an observer positioned level with the spar, sighting the drill bit against the line on the spar
and giving “up” or “down” commandsto the person on thedrill. Don’t sight against the drill casing
asit may not be parallel with the drill bit.

Drill and tap the plates on the marked centre, maintaining vertical and horizontal alignment, as
described below.

Drilling and tapping

The fina drill size for tapping is 10.2 mm, however, it’s not practical to drill this size in one go.
Initially useadrill of no morethan 3.3 mm (1/8") then drill again with aémm (1/4”) drill, then drill
the final tapping size of 10.2mm.

Drill right through the platesinto thefoam core but don’t useacutting fluid or oil asthepinsareto be
bonded in.

Avoid building up too much heat otherwise softening of theresin will occur. Alternate between pin

holesallowing timefor each holeto cool beforerecommencing drilling. Using asharp drill will keep
the amount of heat build up to a minimum. Keeping the drilling speed down will also help.
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Having drilled the holes, tap them withal12 mm x 1.75 coarsethread tap, again having an assistant to
help with the horizontal alignment.

Using taps

Tap setsare normally supplied with three taps, sometimes only two. Each tap isslightly different to
enablethethread to be cut in stages. Thefirst tap to be used will be markedly tapered to ease starting
and will only partially cut the thread. Thelast, or finishing tap will only have a short lead-in taper
and will cut the fully formed thread.

Withthetap heldinatap wrench, whichislocated on the square end of thetap and enablesthetap to
beturned easily, hold thetap in the hole with a moder ate for ce. Maintaining the force, rotatethe tap
ina clockwisedirection by hand, keepingit assquareaspossibleto the hole. It may takea fewturns,
keeping the force against the hole all thetime, to start the thread. When you feel thetap * biting’ you
canrelaxtheforceonitasitwill pull itselfinasyou continueto turn. After thetapisableto pull itself
into the hole, every half turn or so rotate thetap anti-clockwiseto break the swarf (the metal that has
been cut ) and so reducethelikelihood of the tap jamming. Having screwed thetap infully, removeit
and screw in the next taps to finish.

Fitting rear sockets

The wooden pads need to be bonded on to the fusel age, taking care to position them as before. Flox
them onto the scuffed surface and tapein place until cured. Sand asmall radiuson to the edge of the
pad and layup four pliesof ‘bid’" at +45° over the wood on to the fuselage by approximately 50mm
(27) al round, withaflox fill et at the base of thewood to hel p transition the cloth and prevent bubbles
forming. Peel ply and allow to cure.

Back to the wing!

Therear lift pin hasacircular backnut GWO2 fitted; it will need trimmingtofit in the confines of the
rib. Makeacardboard template of the rib/hole position, and transfer thisto the backnut - removethe
excess material.

Degrease al the threads on the pins and the backnuts, and scuff sand the area where the backnut
contacts the inner face of the rib. Mix up some Araldite 420 adhesive (again 28 gm is enough) and
apply to thethreaded portion of the pins, inthe bore of thethreaded holesintherib, andinthethreads
of the GWO02 backnuts,

Theforwardlift pinscan now befully screwedin, using asuitable soft cushioned grip to tighten them
firmly.

Therear drag pinscan be screwed into the aft holes until thethread isflush with theinsideface of the
rib. Thicken up theremaining Araldite 420 with flox to afirm paste, and apply to theflat face of the
backnuts. Offer the backnutsup to therib and continueto screw the drag pin through therib into the
backnut. The pin should be screwed into the backnut, not the nut screwed onto the pin. Any
mismatch of the angle between the backnut and therib will betaken out with the Araldite pad that is
formed in the process. If you try to tighten the backnut, you may end up with the nut acting as a
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locknut, which will hinder removal of the pinsif required at alater date. Screw the pininfully, then
unscrew 1 %2 turns, aligning the holeto be vertical. Trowel away any excess adhesive from around
the nut to from afillet.

Allow to curefully.

Ensure that the flanges of all four sockets are scuff sanded. Apply asmear of greaseto all four pins
and dlide the socketsinto their correct positions. Ensure that the swivelling components of the rear
socket aligns the flange with that of the forward sockets (i.e. 90° to the spar bush line) and that the
smaller of the three holesis at the bottom - see figure 5.

Dry run time again!

Re-rig thewings with the spar pins, and reset the sweep to the dimensions you marked earlier on the
spar line at the outer end of the inner panel. If your arithmetic was correct you should have a 3mm
(.040") gap between all four sockets and the fuselage / pads. The maximum allowable is 4mm
(.080"). If your gap is outside the limit contact Europa. Remember that you have allowed 2mm
(.080") for the six plies of ‘bid" which will be added later, resulting in afinal gap of 1mm (.040"),
with atop limit of 2mm (.080") after these plies have been added.

Withtheaid of the BL 29 incidenceboard and aSmart level, or theincidencewedgeand aspirit level,
reset the wing incidenceto +2° relative to the port door sill. Recheck the sweep. Y ou may find that
thewingswill tend to migrate rearwards so tie them forward at the root, around to the undercarriage
frame so asto make full contact with the seat back, and wedge the end of the starboard spar forward.
The S02 spar cups will need to be slipped over the spar tips at thistime. The forward lift pins may
make contact with the fuselage preventing the correct sweep to be achieved, so carefully nark and
drill intothefuselageto allow the pinto enter - make suretheincidenceiscorrect first! Whenyou are
happy that the incidence and sweep can be set, it’s time to get sticky again! Remove the wings.

Mix up some Araldite 420 (about 56 gm) and thicken to the “just doesn’t run” with flox. Apply
generously to the faces of the sockets, ensuring that theforward pair are aligned horizontally. Close
the wings up to the fuselage, keeping them roughly in line before they make contact, to prevent the
Araldite being wiped off. Insert thewing pins (the EUR047 boltswith thethread cut off and ground
to abullet shape) and reset the wing incidence with the level, and the sweep with a tape measure,
supporting them ensuring that there is no possibility of movement. If you are doing this work
outdoorsand will havetoleaveit overnight to cure, you may liketo bond short piecesof wood (i.e. 2"
x 1") acrossthewing to fuselage joint with ‘bondo’ or similar near the leading and trailing edges of
thewing. These will be knocked off after the wing isfully cured.

Remove any excess Araldite from around the sockets, and jam some mixing sticks between the
forward socket and wing rib to push the socket hard up against the fuselage, again checking the
horizontal alignment of the holesin the flange.

The Araldite 420 adhesive will need to curefor at least overnight at 21° C (70°F). If you need to

make atent around the fuselage/ inboard wing areato keep the heat in, ensure that the heat sourceis
safe and that the tent is not made of a flammable material!
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When the adhesive has cured, thewingsneed to be gently removed from thefuselage. Thiswill need
four people, oneat thewing tip and two at thewing root,( one each at leading and trailing edge), and
oneto remove the EUR047 seat back pins. The three on the wing should just take the weight of the
starboard wing, whilst the fourth person withdraws the pins just enough to disengage the starboard
spar. Without letting the wing drop or twist, remove the wing without breaking the bond of the bush
socketsto the fuselage. Repeat the above for the port wing.

Spar / rib reinforcement

Further plies of ‘bid’ now need to be added between the spar and the root rib, the 6 plies that have
been mentioned before - see figure 7. They will be laid at +45° both forward and aft of the spar.
These are applied in pairs, the first longest pair are taken 50mm (2") past the centre of the spar pin
bush, cutting the cloth around the flanges of the bush.

The'bid' istaken onto therib, with asmall flox in the corner all the way along therib and on to the
inside of the overhanging wing skin. Wherethe cutawaysare at the wing pin positions, takethecloth
over on to the outer skin, thistime running 50 mm (2") on to the outer skin.

Thethird pair of pliesruns 70mm (2 %4’) outboard of the spar pin bush, and run 25mm (1”) onto the
outer skin.

LAYER THICKNESS EXAGERATED

FOR CLARITY SPAR BUSH CTR

SPAR TANG

By now, of course, you do not need reminding about scuff sanding all the surfacesto belaid up on!

Y ou will need to carefully part the cloth over the lift/drag pins (which you will have covered with
parcel tape!) Pedl ply over the entire layup and allow to cure.

When fully cured, cut away the 6 plies where the pushrod holes for the aileron and airbrake pass
through the rib, and trim away any excess cloth back to the wing skin.
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Carefully sand away around the pins to remove any raised ‘bid’ from the area that would foul the
outer face of the socket, taking extreme care not to mark the surface of the pins.

If youlook into the aileron pushrod hole (aft of the spar) inthe port wing, you will seethe plastic bag
containing the coiled pitot/static lines you taped there earlier. Fish them out. Refer to chapter 8
figure 14, and drill two 8mm (5/16”) holes as marked through the port aft rib. Countersink the holes
withal3mm (¥2") drill bit asdeep asthe 6 pliesof ‘bid’. Findyourself apiece of welding wire/ coat
hanger, and benditintoa“U”, sothat it can befed through these holesin turn and be madeto exit the
wing out of the pushrod hole.

In turn, push each of the hoses on to the wire and secure it with tape, then pull the wire back out
through the 8mm hole, whilst feeding the hose back through the pushrod hole.

When both lines are through the two holes, “pot” them with alittle rapid epoxy / flox fillet where
they exit therib. Lead them forward over the spar. They will enter the fuselage in the cockpit area,
next to the spar pin area.

Wing root fairings

The wing root fairings come to you as pre-moulded items. The outside surface will need washing
with hot water / detergent to remove any trace of mould release agent.

Thewingswill need to berigged onto the fuselage, and the BLRSA411N pip pinsinstalled. Onto the
fuselage, around thewing, you will need to tape on acard or similar shim approximately 2mm (.08”)
thick, where the fairing would make contact with the fuselage. Thisisto allow for alayer of ‘bid’
which will later be applied to the fairing, and for the finish paint, etc.

Mark a spanwise line on the upper wing skin in line with the rear drag pin, and mark a reference
dimension aong thisline - about 300mm (12”) outboard of the pip pin hole in the drag pin.

Thiswill allow youtolocatethe position of thepip pinwhenyoulosesight of it under thefairing!

Thefairing should be dipped onto the wing from the leading edge by opening up thetrailing edge of
thefairingand slippingit over. Theinboard trailing edge of thewing may need trimmingto alow the
top and bottom surfaces of the fairing to make contact again, when the fairing is pushed gently up
against the fuselage.

When you are happy with the fit of the fairing onto the wing, it needs temporarily attaching to the
wing. Makeanoteof wherethe spar isinsidethewing! Y ouwill beusing 4 clecosthroughthefairing
into the wing on both the upper and lower surfaces, keeping away from the spar, and working from
the front towards the rear, and fitted about 12mm from the edges of the fairing.

Use adhesivetape along thetrailing edge cut to hold the two halvestogether. Thejoin should lineup
with the wing trailing edge.
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Mark onto the wing skin where the outboard end of the fairing finishes, and remove the fairings.
Scuff sand the wing from thisline inboard where the fairing makes contact, and scuff sand also the
inside of thefairing in the contact area. Also scuff sand a50mm (2") wide areaon thetrailing edge
surfaces of the wing and inside the rear of the fairing.

Scuff sanding of the gel-coated areas of the wings needs only to be enough to removethe shinefrom
thesurface, itisnot necessary to exposethefibresof the structure. Scuff sanding of the‘bid’ layup of
the fairing needs to remove the shine and just cut into the fibres.

Removeall traces of dust from the surfaces. Araldite 420 isused asthe bonding agent. Thickenthe
Araldite with flox to the“just doesn’t run” consistency that you have by now got used to, and apply
an even coat to the wing skin in the area to be bonded. Spring the fairing over the wing without
wiping too much adhesive from the wing skin, and install the clecos, lightly greased, from the
leading edge, in the same sequence asthe holes weredrilled. Tapethetrailing edge together at the
join.

You may find it helpful to tape the fairing temporarily to the fuselage to help the fairing retain its
shape, and also to tape around the joint to the wing, removing any excess adhesive.

Allow to curefully.

Using the line that you marked on the wing, locate the position of the pip pin in the rear drag pin
socket and starting with a small pilot hole, drill into the fairing and then with progressively larger
drills/ hole saws, enlarge the hole to 30mm (1 3/16”) diameter, taking the opportunity to centre the
hole over the pip pin if the pilot hole was dlightly out of position.

Thefairing at this stageis still quite flexible at the area of contact with the fuselage, and will need
temporary stiffening before the wings are removed. Using mixing sticks or similar small pieces of
wood, youwill needto* shoreup” theouter edge of thefairing down onto thewing, with small blobs
of “Bondo” or similar auto body paste. Position asrequired to ensurethat the fairing will lay flat
against the fuselage. Every 100mm (4”) isthe norm.

Fig 8. Temporay Bondo stiffening
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Remove the pip pins and de-rig thewings. Two pliesof ‘bid’ now need to belaid up in thetrailing
edge areato join the fairing to the wing skin. Thisisin the areayou scuff sanded earlier.

Fig 9. Trailing edge ‘bid’ reinforcement

Fill the cavity between thewing skinsand theinside of thefairing with scrap bluefoam. Cutthefoam
to the best shape you can, and glueit into place with dryish micro/epoxy mix. When cured sand the
foam back to achieveagentletransition form the edge of thefairing onto theflange of thewing skin.

Now go to the main Europa Build Manual at chapter 27 page 5 step 6 - Front sockets.
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28a. Airbrake controlsin fuselage

Introduction

The airbrakes are operated by alever in the central tunnel, situated to the left of the throttle lever.

Thislever, whichrunsinadotinthetop of the central tunnel of the cockpit modul e, operatesashort
torque tube, which drives two push-pull cables. These cables, mounted under the pilot’s side thigh
support, arerouted to runjust in front of the seat backs, one to port, the other to starboard. Brackets
bolted to the seat backsbulkhead support the end of the cables. Holesthrough thefuselage sideallow
for the connection of the cablesto apush-rod whichisinstalledinthewing. Thediagraminfigure 1
at the end of the chapter shows the general layout viewed from above.

The lower end of the
airbrakelever (GABO6) (@ e
isprovided with 2 holes ™~
sothat it canbeboltedto

the single pair of horns

on the torque tube

GABO4. (Don't fit the GAB 06
lever yet, though). AIRBRAKE LEVER
When the torque tubeis
installed in the aircraft
the drive for the lever

PILOTS
/ THIGH SUPPORT

_—

T =
M§21042-3 . / (@

NUT (4 PLACES) [ ~
/ [l
AN970-3 N
% / WASHER (4 PLACES) \
I‘ i Q ~

l

will beinthetunnel,and " Q). C{

the double pair of horn 7 (Ha ~

drives, which actuate . H 5210403

push pull cables, will be , NUT (2 PLACES)

in the cockpit. Cv'ﬁsr?éﬁgmcES) /} }@
MS21042-4 L \ /@

The inboard end of the nut GAB 05

torque tube runs in a P HALF BEARING \A\Ngm_g

split phenolic bearing &@\ Q K@\ WASHER (2 PLAEES)

which is mounted  GAB 05 o % N

againstthetunnel onthe ML BEARING G N

cockpit side, and the [ X e )L CUDDLE PLATE

outboard end is . /'\ | > Hl

mounted in a support

bracket (CS09) via an

(] A
end cap (CS10C/2) 2 N
running in a >N ( o o
self-aligning bearing AN9EO-10L TORQUE TUBE %} €509 BOLT (2 PLACES)
(CS09B) - seefigure 2. WASHER (4 PLACES) ASSEMBLY TLPD 43585 BRACKET

AN3-10A RIVET (6 PLACES)

BOLT (4 PLACES)

Fig 2. Airbrake operating lever and torgue tube assembly.
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Torque Tube Assembly

Referring tofigure 3, insert an AN4-10A bolt through the holein the CS10C/2 end cap, fromtheface
with the raised boss, and screw an M S21047-4 anchor nut on to the bolt, such that the anchor nut is
hard against theinside of theend cap. Usinga3.3mmdrill bit, and running the drill slowly, open out
the holes in the anchor nut, and drill through the end cap. Remove the bolt from the end cap, and
deburr the components.

GAB 04
TORQUE TUBE

MS 21047-4 (?_SISE?ADBSLIE IVI\X;TH
ANCHOR NUT
CS 10C/2

END CAp  ILPD 424BS

N/ RIVET (2 PLACES)

CS 098
FLANGED BEARING
MS21042-5

JCN

/
°® / 2
GAB 13 % @ oo A

BOLT

EUROO1
WASHER

AN4-10A
BOLT

SPACER S
AN960-516L

MW5 ROD END WASHER (4 PLACES)
(2 PLACES)

Fig 3. Torque tube assembly.

Rivet theanchor nut to theinside of theend cap withtwo TLPD424B S poprrivets, inserting therivets
from the raised boss side.

Degrease the end cap and the inside of the open end of the torgque tube, and using rapid epoxy asa
liquid shim, bond theend cap into the end of thetorquetube, keeping the cap flush with theend of the
tube and as square as possible. Wipe away any excess epoxy and allow to cure.

Mark out and drill 4 holes3.3mm diameter positioned asshowninfigure4. Rivettheend capintothe
torquetubewithfour TLPD424BS pop rivets. Therivets should be pulled upin 3 or 4 stages, pulling
up different rivets until the final pull.

A small amount of light oil or similar can be introduced into the inside of the tube for corrosion
protection if required.
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5.0mm 4 holes 3.3mm dia

= [-6—— spaced at 70°

Fig 4. Riveting torgue tube end cap.

Support Bracket

Assemble the bearing
CS09B to the bracket CS09,
and rivet them together
using TLPD435BS pop
rivets, making sure that the
bearing is riveted to the
“outside” of the bracket, as
shown in figure 5.

To reinforce the attachment
area of the bracket locally it
IS necessary to manufacture
the CS09A “cuddle plates’
from the EURO010
aluminium alloy plates.

They should each be 25mm
(17) long and have one edge
filed so as to snuggle up to
the radius of the bend on the
bracket flange - seefigure®.

Europa Motor Glider Manual

Fig 5. Riveting CS09B bearing to bracket.

Fig 6. Fitting cuddle plate to CS09 bracket.
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Scuff sand the cuddle plate surfaces and the corresponding area on the flange, and bond them
together with Araldite 420, holding them together with suitable clamps until cured.

After cure, using theholesinthe bracket asaguide, drill a4.8mm diameter holethrough each cuddie
plate.

Assembly

Temporarily attach the torque tube to the bracket with the AN4-10A bolt with a EUR001 washer
under the head, and tighten until the bearing is against the boss on the CS10C/2 end cap.

Now take the phenolic bearing halves (AB05) and assemble them to the handle end of the torque
tube (refer to figure 2). The fit needsto be free but not excessively slack. If necessary polish the
bearing surface of the phenolic block with fineabrasive (600/ 800 grit) paper until an easy rotationis
achieved. Do not apply any lubricant asthismay soak into the bearing material and causeitto swell.

Preparing the Cockpit
Module

Before the support bracket
CS09 can be bolted to the
cockpit module, a portion
of the vertical face of the
pilots side thigh support
needs to be reinforced
using 3mm plywood. See
figure 7. Cut a piece of
3mm plywood to fit into
the opening to the inboard N

. @54 mm

side of the control column. (2.125 in) ﬂ
The plywood should be y
30mm (1 /4”) wide. Glue >
the plywood in position
using rapid Araldite then, _ :
having scuff sanded all . |1s8mm '
around, layup 3pliesof bid / DN Al 3mm\\
over it, lapping into the P PLYWOOD INSERT
surrounding cockpit

module by at least 25mm

(1"). Take care not to get Fig 7. Preparation for fitting torque tube.
any epoxy near to the
control column bearingsif
they are already installed.
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Again referring to figure 7, mark the hole centre onto the cockpit module centre tunnel as shown.
Mark out where the two half bearingswill be. Y ou’ll notice that the central tunnel is not flat here.

Checking that you won't drill into anything behind, drill a54mm (2 1/8”) diameter holethrough the
centretunnel side. You may need adrill with a90° gearbox or a90° adaptor in aregular drill to do
this. If you are retrofitting the motor glider controls into a finished airframe or one that isin an
advanced stagetake care not to damagerudder cables, fuel lines, electrical systemsalready fittedinto
thetunnel. Y ou may need to deflect the port side rudder cable downwards slightly to avoid conflict
with the end of the torque tube. Position the Tufnol cable guide to achieve this.

Thetwo holesfor the CS09 bracket are to be drilled using the bracket as positioning guide, but first
draw avertical centreline on thefront of the thigh support which is 130mm (5 1/8”) from the side of
the central tunnel.

Using the AN4-10A bolt, including the EURO01 washer, bolt the torque tube and bracket together.
The self aligning bearing will allow the bracket to rock relative to the torque tube, but will be useful
inspacingitaway thecorrect distancefromthefront face of thethigh support whileyou positionthe
phenolic half-bearings in preparation for mounting them.

Slot the handle end of the torque tube through the hole in the central tunnel and, using a suitable
support, hold the bottom of the torquetube soitis(115mm) 442" abovethefloor. Position the CS09
bracket against the front of the thigh support and drill through the holesin its flange with a4.8mm
drill.

Holding the two half bearings, with the join vertical, in position around the torque tube and against
the central tunnel, drill through in the four
corners with a4.8mm drill.

Cover the faces of the phenolic bearings
and the torque tube with packing tape and
apply a dryishflox mix to the cockpit side.
Install the torgque tube/bearing assembly
with greased bolts and remove any excess
flox. Thisflox will form apad to keep the
bearing upright - allow to cure, after which
the tape can be removed from the
bearings/torque tube and reinstalled
permanently. Referring to figure 2, mount
both the bracket and half bearingsinto the
cockpit module.

Cable access and installation

Thetop of theinboard section of the pilot’s
sidethigh support isto have an accesshole
cut into it to enable the installation of the
two arbrake actuating cables and their
mounting bulkhead. See figures 8 and 9. Fig 8. Cable access and mount
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Mark out and cut the access hole a shown in figure 8. Using the 54mm (2 1/8”) hole saw at each
corner before cutting the edges is suggested as a good way to start cutting the access hole.

Cable mounting bulkhead

Now make the cable mounting bulkhead from 3mm plywood. A piece approximately 130mm X
100mm (5 3/4” x 4”) should do, but check that these dimensions are suitable for your cockpit
module before cutting it.

The 19mm (3/4”) diameter mounting holesinthe bulkhead areto be centred 32mm (1 1/4”) apart and
60mm up from thefloor. Their positioning sideways should be such that they are directly behind the
lugs of the torque tube.

Bulkhead installation

Install the two cablesinto the bulkhead, clamping each in place approximately half way along the
threaded portion using the nutsand locking washer. Fit an MWS5 rod-end bearing to the end of each
cable, and attach them in place on the torgque tube (refer to figure 3). It is not necessary to fit the
spacer, washers and nut yet, just slide the AN5-23A bolt through at this stage.

Theendsof thecablescan articulateasmall amount to take up small angle changesasthetorquetube
rotates. Support the cables so that they are not beyond the maximum articul ation angle downwards
when the torquetubelugsare at 90° to them. Set up as described, scuff sand the cockpit module and
floor and bond the plywood bulkhead in place using flox filled epoxy.

SHORTER CABLE
ON INBOARD SIDE

Fig 9. Airbrake operating cablesinstalled.
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After cure, carefully remove the cables from the mounting bulkhead and, after suitable scuff
sanding, layup 3 pliesof ‘bid’ at +45° to each side lapping onto the floor and sides by at least 25mm
(17). Cover with ped ply and alow to cure.

Following cure, remove the pedl ply and open up the 19mm (3/4”) mounting holes.

Cable installation

The cables are K s

different lengths, as \
the driving torque

tube is offset from

the aircraft centre
line. To enablethe
maximum bend
radius of the shorter GAB 12

cable which is to CABLE BRACKET 230mm (9")
operate the port
airbrake, mount
this cable to the /

inboard side of the
mounting
bulkhead. The
other end of the

cable is to end up
pointing outboard
and just below the
spar pin hole. See

Fig 10. Positioning of outer end of cable.

figure 10.

The cable end is mgseﬁé;m /@\ANSZS-‘{ORQ
mounted into a %(3\ B
support bracket S Washen

GAB12, which is
bolted to the seat
back bulkhead. See
figure 11. The
precise position of
the cable support
bracket is

determined with
thewingsin place.
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Starboard cable

The starboard airbrake cable
must pass through the central
tunnel and not conflict with
anything within it. Referring
to figure 12, cut a 25mm (1")
diameter hole into the left side
of thecentretunnel. Alsocuta
25mm (1) diameter hole in
theright hand side of thecentre

SEAT BACK

tunnel according to the 50 mm (2.0°)

dimensions shown in figure # 25 mm (1.0°) PORT SIDE
12. Youwill probably need to 50 b

elongate these holes to be SRS

about 38mm (1Y%") deep to o

alow the cable to fit through —

properly. RUDDER CABLE PULLEY

With the long cable not

attached to the torque tube,
feed it through the holesin the
centretunnel, then, passing the
cable over the shorter cable,
connect one end to the
outboard pair of lugs on the
torquetube. Refertofigure3.

The spacer GAB13 must be
fitted between the pairsof lugs

25 mm (1.0%)
on the torque tube when you ST ARBOARD SDE ! —# 25 rom
finaly fit the AN5-23bolt and "
MS21042-5 stiffnut. 8 ™ .59

Fig 12. Position of holes for starboard cable.
Airbrakeleverinstallation
Lever slot
Mark out on the top of the cockpit module centre tunnel the position of the slot for the airbrake lever
accordingtofigure13. Toallow for a“Closed” gate, notethat the slot widenstowardsthefront. The

“Closed” gate is made using 12mm thick Tufnol, and the lever flexes inboard as it moves forward,
springing back asit passesthefront of the Tufnol block. Thereisno gateto hold the airbrakes open.
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The brakes are held in the open
position by the pilot. First cut the
slot using a hacksaw blade,
following your marked lines.

Using the 12 mm Tufnol block,
makethe* closed” gateaccordingto
figure 14. Drill aso thetwo 4.8mm
diameter holes.

With the angled edge protruding
into the slot and the opposite edge
paralel tothedot, position the gate
block according to the dimensions
in figure 13. Using the holes as a
guide, drill through the cockpit
module centre tunnel using a
4.8mm drill.

Scuff sand the upper sideof thegate
block and the appropriate place on
the underside of the tunnel, and bolt
and bond it in place using Araldite
420/flox and AN525-10R14 bolts,
MS21042-3 nuts and AN960-10
washers. Make afillet all around
with the excess adhesive that oozes
out from the joint.

Lever

When bolting the airbrake lever
GABO6 to the torque tubefirst feed
the end of the lever through the slot
inthe centretunnel. Refer tofigure
2 and install the lever. The lever
should run centrally within the rear
portion of thedot. Y oumay needto
adjust the bends of the lever to get
the final position just right. Check
that, when in the forward position,
thereisno conflict with thelanding
gear (monowhee! aircraft).

\
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BASE OF THROTLLE SPINE

Fig 13. Dimensions for

— -

slot.

25 mm (1.0")
T

l | & 4.8 mm (2 PLACES)

. i
38 mm (1.5%)
I
19 mm (374")
95 mn'; (378" i
I
17 mm (0.7") ———I*-{

Fig 14. “ Closed” gate.

Now go to main Europa Build Manual chapter 28 page 13 step 20 (monowheel) or page 8 step 15
(trigear) Baggage bay rear bulkhead.
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Fig 1. General layout of airbrake controls.
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