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TITLE : Push Rod Rudder Drive
AIRCRAFT TYPE : (eg : Pitts S2A)
Mod Type : (Delete as required)

Europa XS
New Build

Retro-fit

1. Introduction
1.1 The standard Europa XS Tri Gear has the rudder operated by cables, which exit the fuselage and
connect to a horn fitted on the base of the rudder. The cables and their connections attract dirt
especially if greased, and the horn is fitted below the lower rudder hinge leading to a (slight)
twisting motion which can prematurely wear the hinges. Aesthetically the standard assembly
is inconsistent with the streamlined design of the airframe.
1.2 The modification has been developed by Graham Singleton using a variation on the push rod
drive mechanism of the original Europa. The design helps to reduce wear and places the
majority of the drive mechanism inside the fuselage, with the rudder connection closer to the
rudders centre of pressure. The design is an elegant one in aesthetic and engineering terms.
1.3 The kit is supplied by Graham Singleton, 15a The Green, Middleton, Matlock, Derbyshire, DE4
4LW (tel UK 44(0) 1629 820187, email grahamsingleton@btinternet.com)
2. Parts List
List any new manufactured or procured parts:
Qty Part No.
Description
2
1
1
1
3
2
4
2
2
4
4
6
5
4
6
4
2
2
2
1
1

Bulkhead Brackets
BC4W10

Bell Crank Bearing
New Steering Arm,

Push Rod

20", ½ " diameter DX.035 tube
bolt
bolt
bolt

AN4-17A
AN4-10A
AN3-7A
AN115-8
SP4Y-B3
AN470-AD4-10
TLPD429 BS
MS 21042-L4

Shackle
Shackle Pins
Steel spacers
Solid rivets
Rivets
nuts

MS 21047-L3
AN 960-416L
AN 970-3
AN490HT8P
MW4
AN316-4R
CS29b

anchor nuts
washers
large washers
rod ends
rod end bearings
Check Nuts
Push rod fitting

Euro1

¼” washer

Source
G. Singleton kit
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3. Action
3.1 Inspection hole. Unless this is to be a retro fit the first task is to make the inspection hole
below the tailplane. There are two options - the standard Europa method or an alterative
method which saves time. The second method involves the laying up of a Splash moulding for
the flange inside the fuselage, using release wax or PVA release, having the required number
of piles. Mark its exact position, then remove it and cut the panel disc out. Use a sharp Stanley
knife and carefully tap it around an accurate pencil outline with a small "toffee" hammer. This
gives a thin cut line and allows the disc to be used for the actual panel. The foam edges are
sealed with flox to a depth of about 3 mm. The flange is bonded on later, then drilled for 6
anchor nuts with the panel in place. The flange restricts access somewhat so bonding it back
onto the inside of the skin is best delayed until everything else is complete.
3.2 Bellcrank assembly: the bell crank and brackets are assembled on the bench as per Fig 1. Mark
a level line on the rear face of the rear bulkhead 5.00 inches up from the inside bottom skin
then set up the assembly so that the lower of the two brackets has its upper surface level with
this line. The four outboard edges are bevelled and trimmed to give a snug fit against the
bulkhead. See figure 2
3.3 The foam core of the bulkhead is then removed under the "feet" (using a ⅛" drill as a router in
any retro fit) and 3 mm plywood floxed in its place to form hard points for the four AN3-6a
attachment bolts. An extra 45 degree corner ply of BID is added on both sides of the bulkhead
extending an inch above and blow the brackets. After cure the optimum position for the bolts
is marked and drilled. A small corner drill is really needed here but it can be done from the
forward side with a long straight drill. Anchor nuts are fitted to the brackets and the assembly
finally bolted in with penny washers under the heads. Flox is used to bed the brackets before
finally tightening the bolts.
3.4 Rudder CS29b installation - A cavity is required in the leading edge left side of the rudder. The two
sketches below (Fig 3 & 4) illustrate the position of the socket, the 2.5 in. dimension is determined by
the socket seating on the hinge at the RH side of the rudder. It is located fore and aft by use of the jig
as shown in the photo 2 and Fig 5. First remove two of the pop rivets from the hinge, second and third
from the top edge. This is the position of the RH flange of the push rod socket. Next mark out and
grind the recess, such that the LH side plate of the CS29b is flat against the skin, the RH one against
the hinge.
3.5 When satisfied with the position of the CS29b, put a flox corner in around the edge of the cut out and the
bottom of the recess, (see Fig 4) then lay up two plies of BID over the exposed blue foam. Finally fit
the CS29b with a bed of flox at the rear edge of the hinge and under the LH flange if necessary. Peel
ply and leave to cure with the template installed to maintain an accurate position.
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Fig 4 Section B-B

Photo 2 Using the setting jig

Phot 3 Push rod socket CS29b
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Fig 6

3.6 After cure trim the edges and lay up two more plies of BID over the flanges of the CS29b and the sides of
the cut out. These lay ups should cover the LH side plate completely (but not between the cross plates)
extend over the RH flange and overlap onto the front face of the rudder leading edge by ¾” . Do not
lap onto the hinge and be careful to avoid resin getting onto the hinge pin area. It would be wise to wax
the hinge and pin.
3.7 Drill the five holes (3.3 mm ⅛") and install pop rivets (TLPD429BS) through the hinge and bracket and
through the LH skin and side plate of the socket.
3.8 Rudder pushrod installation. The push rod is assembled from a 17” length of ½” by .035 4130 steel
tubing with two AN490HT8P push rod end fittings. Use two AN470-AD4-10 rivets as shown below.
(Duralac or similar jointing compound should be used when assembling any dissimilar metal parts to
prevent galvanic corrosion.) It would be wise to protect the inside of push rods with ACF50 or LPS3
corrosion inhibitor. Only one end fitting is installed, the other end is left loose because the final length
cannot be stated exactly, due to build variations.

3.9 An MW4 rod end ball joint with an AN316-4R check nut is fitted, then the rod is assembled to the bell
crank. A hole will need to be cut in the stern post. This needs to be kept to a minimum so find a
suitable position and cut a 1” hole first, (easiest with a hole saw) then enlarge later as required to allow
full rudder movement. The eventual shape of the hole will be like a fat C shape, roughly 2 inches
square. Estimate the position by drawing a line on the outside of the fuselage from a level opposite the
bell crank to the CS29 in the rudder. This will give the waterline level at the sternpost. Drill the 1”
hole just to the left of the vertical centre line.
3.10 The rudder is hung from its uppermost hinge screw and one screw put in the bottom hinge. By slipping
the rod end into the open end of the push rod and noting the relationship between rudder position and
pedal position the correct length for the push rod can be found. The push rod can be removed for
trimming by releasing the bottom hinge and swinging the rudder to one side. Check for + or - 30
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degrees of rudder range. This is dependent on accurate positioning of the rudder CS29 push rod
attachment fitting, quite a tricky operation. Rudder travel could also be adjusted by altering the
diameter of the two stop bolt sleeves. Check that the push rod end fittings do not exceed their angular
limits and cause bending of the push rod.
3.11 With everything working correctly final fitting can be done, parts painted, anchor nuts fitted to the bell
crank brackets and cable ends swaged. Use Duralac between metal parts to prevent corrosion and
either Alodine or etch primer on Aluminium parts.

4. Flight Test and Special Inspections
4.1 The push rod rudder drive mechanism has been incorporated in a number of Europa aircraft. It
has been flight tested at all speeds up to the VNE of 165 knots. No special maintenance is
required.
List of related analysis or test reports
Report No.
Title / Description
None

Issue

5. Weight and Balance Effects
5.1 This modification is designed for installation during the construction of the aircraft. Any
marginal increase in weight over the standard aircraft will be recorded during the weight and
balance calculations prior to granting of a permit to test.
5.2 Retrofitting of this modification is possible. In these circumstances the aircraft should be
weighed after the installation of the modification and a new weight and balance calculation
prepared for inspection by the PFA Inspector. The likely change is:Weight Change
0.5lb

Moment arm
170.0in

Moment Change
85.0

6 Certification
Your PFA inspector should make the appropriate logbook entry for this modification
6.

Applicant’s Declaration

I Declare that the foregoing information is correct and I agree to abide by any conditions pertaining to this
modification. I agree that this modification and all ideas contained within are the property of PFA (Ulair) Ltd and
can be used in any way for the benefit of the PFA and it’s members.

Signed _______________________________Applicant

Date _______________
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Fig 1 (Not to scale)
Normal practice recommends the use of Duralac (yellow paste) or similar jointing compound
when assembling metal parts of different metals to avoid corrosion between joints

Fig 2
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