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INTRODUCT'ION

Vega is the name given to the type 65h glider designed by

Vickers-Slingsby.

The Vega is a high performance sailplane for the 15 metre

class competition, It has excellent handling characteristics

and its lack of vices in the stall and during attempted spinning

make it suitable for pilots of relatively low experience.

Vega includes the following design features:-

Carbon fibre main spar, Carbon fibre tailplane spar.

One piece trailing edge flap/airbrake control surface with
single lever operation. Air brake easily operated up to
Vne and is speed limiting.

Forward hinging canopy allowing easy access to instruments;
canopy sealing and gas strut retention in the open position.
"Top Dead Centre" canopy catch easily operated from outside
the cockpit without the need to reach in through the window.
Instrument panel easily removeable.

Large (500 x 5) mainwheel with brake operated by laver on the
control column. The wheel extends by its full diameter (14
inches) below the Fuselage. Tow hook mounted on the U/C
assembly so that it retracts with the wheel.

Tailwheel retracts simultaneously with the mainwheel. -

Wings and Tailplane easily sealed to the fuselage fairings.
"Turn down tip" wings

Quiet air inlet system with nose pitot installed in the
centre of the air intake.

Automatic coupling of all control circuits when the sailplane
is rigged. Only two rigging pins, one for the wing, one for

the tailplane, to be inserted on rigging.
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10.

11.

13.

14.

15.

16.

17.

18.

Wide range of cockpit loads.

Roomy cockpit with wide range of seat back adjustment;
headrest adjustment and rudder pedal adjustment.

Accessory tray above the wing spar junction for barograph
and/or bhatteries.

Provision for 610 litre oxygen cylinder; High pressure
oxygen pipe ready installed.

Fitted total energy tube of the Brunswick/Nicks/Irving type.
Positive pitch stability at all speeds but retaining light
stick loads. Effective trim system.

Mecaplex canopy with Mecaplex, Vented, Sliding Window.
Dipﬁle VHF aerial installed in Fin with co-axial cable to
the instrument panel.

Special 'V' gap seal between rudder and elevator.




Recoumended Instrumenks:

Altimeter: Smith Mk.20A
Alrspeed Indicator: Winter G6FMS4
Accelerometer: Kelvin & Hughes KB482/01

Turn & Bank Indicator: Kelvin & Hughes 6A/3953/1
Var iometer; Winter STVS

Equivalent Instrument Characteristics

Instrument Range ) Tolerance
(At 20° C)
¥ s0rt, (ofty
. 0-35,000 ft, + :
- oef
Altimeter 0-10,000 m. ¥ 100 £t (5,0 t)

1% (10,000 -~ 35,0gﬂft)

!

+
, . 30 - 160 knots = 2 knots
Airspeed Indicator 55 - 300 km/h + 4 km/h
- 4.5qg
Accelerometer + 12.0g _ ‘
Turn and Bank _ _
Indicator
T 10 knots T 103 (2000-10,000 ft)
Wi : ¥ ;olos ~10,
Wintexr Variometer L 19 kny/n I 1s% (20,000-30,000¢t)

Magnetic Direction
Indicator

|
[y
o

360 degrees

1.2.1 Wing
The double taper plan form wing has skins of woven glass
cloth - rigid acrylic foam sandwich construction. Tﬁe main spars
are of I-beam form Qith unidirectional carbon fibre boomé and

woven glass cloth - rigid acrylic foam sandwich shear webs.

LY PN




1.2 GENERAL DATA

1.2.0 Schedule of Eguipment

Iissue 4
Am. No. 5

The T.65A. Vega glider consists of;
Port wing-
Starboard wing
Tailplane
Fuselage
Wing attachment pin
Tailplane attachment pin
Tailplane locking pin
Rigging tool
Seat back and headrest)

}

Accessory tray <)

These items optiodal
for flight

Instrumentation Reguired
All instruments to be aircraft approved.
For USA they should preferably comply with TS0
Cl0B and TS0 C2.

Minimum for clear weather flying

Air Speed Indicator 30 - 160 kts
. Marked in accordance with Page 31

Altimeter

Minimum for cloud flying
As for clear weather plus:
Maghetic direction indicator
Turn and Bank Indicator
Variometer

Minimum for aerobatics
As for clear weather plus:

Accelerometer
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The trailing edge ons piece flap/airbrake assembly is of
single akin woven glasa cloth construction with the flap being

hingsd (GRP hinge) off the fop surface skia of the airbrake Sox.

The flap moves up and down by 8° and the airbrake, which
0 L,
can be deployed with the flaps in either the ~8° or +8 position,

N o opr e s
makes an angle of 48 (min) with.the top surface of the wings.

The ailerons are of single skin woven glass cloth coenstruction
and the flap/aileron mixer unit allows them to be fdrooped!

symmetrically up or down with the flaps.

: (
Water ballast bags capable of holding 97.5 lbs (9.75 gallons)
per wing are fitted along the inboard 3.50 metres of the wing,

forward of the main spar.

Sealed access panels on the underside of the wings for

access to lap and Aileron Controls.

1.2.2 Fuselage and Fin

The nonocoque fuselage is of all GRP construction and is

moulded integrally with the fin.

The manually operated single mainwheel undercarriage, withl
integral expanding brake shoes, retracts into the fuselage. The
tow hook is mounted on the forward leg of the main undercarriage

and iz used for both winch launching and aero towing.

The tailwheel is retractable and is coupled to the main

undercarriage to give single lever operation.

The cockpit has a one piece jettisonable canopy fitted with
a sliding window. An anti-glare cover is fitted to the canbpy and
the whole assembly hinges forward with gas strut retention in the
open position, giving easy access to the instruments and rudder
pedal assembly. The seat back, headrest and rudder pedals are
fully adjustable.

Tazue I
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Tailplane and Elevator

The 'T' tailplane is of GRp - rigid acrylic foam sandwich
construction with carbon fibre reinforced main spar booms and
tang assembly. The tailplane tang locates in a rib inside the
fin and the tailplane itself is locked in position with a single

pin, locating fore and aft.
The one piece elevator is of single skin GRP construction.

A rudder shroud located at the top of the rudder and driven
by the elevator seals the gap normally present between the rudder

top surface and the elevator.

Rud@gE

The rudder is also of GRP - rigid acrylic foam sandwich

construction.

. Colour

The sailplane is painted white to keep the surface
temperature to a minimum, Under no circumstances should the
general colour of the sailplane be changed, Certain areas .of
the sailplane may be painted in different colou;g'to assist in
collision avoidance. These are Wing tips inboard for 50 cms:

Fuselage nose forward of the canopy: Undercarriage doors.
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No.

2

Area

Suan

Aspect ratio
Standard mean chord
Root chord

60% span. chord

Tip chord

Aerofoil

Incidence

Bihedral

Aileron area
Aileron chord/wing chord
Aileron span
Alleron root chord
Aileron tip chord
I'lap area

Flap chord/wing chord
Flap span

Flap root chord
Flap tip chord
Alrbrake type
Airbrake sban

Total effective area

10.05 mZ>  108.12 f£t2

15.C0 m 49.20 £t
22,40

0.67 m 2,20 ft

0.846 m 2.77 £t

0.680 m 2.23 £t (

0.360 m 1.18 ft

Wortmann FX 67-K-=150

S
50 1% 19,
0,259 mz 2,79 ftz

0.17
2.9116 m 9.55 ft
0.1153 m 0.38 £t
0.0629 m 0.2 ft (
0.525 m° 5,65 ft°
0.17
4,060 m 13.32 ft
0.143 m 0.469 ft
C.116 m 0.381 £t

Trailing edge flap -~ airbrakes
£, 0606 m 13.32 £t

1.22 m> 13.13 ££°




Tailplane and Elevator

Gross area

Span

Aspect ratio

Elevator chord/tailplane chord
Elevator area

Sectidn t/c

Type of elevator

Mass balance

1.3.3 ¥in and Rudder

Gross area
Span
Aspect ratio
Rudder chord/fin chord
Rudder area
. t
Section /¢
Type of rudder

Mass balance

1.161 m> 12.50 £t%

2,50 m 8.20 ft
5.38
0.20

0.292 o 2,50 ftz‘
0.15

Round nose - no halance

No

1.059 m> 11,40 ££°

1,369 m L.kg ft
1.78
0,30
0,314 m> 3.38 £t2
0.15

Round nose -~ no balance

No




le3e s Fusslage

Length G 430 m 21.10 ft

Max. depth 1.342 m L Lo ft
. 2 2

Max. sectional area O m L7 £t
2 2

Wetted area B.56 m 92.14 ft

1. 3.5 Undercarriage

Dimension: Mainwheel to
tailwheel 4,127 n 13.54 £t

Mainwheel 5.00 - 5 type III
Tyre presaure: 35 « 10 psi
Tallwheel 200 x 30

Tyre pressure: 17 - 19 psi

1.3.6 Weignts

Max. A.U.W. hh0 kg 970 1b
Max. landing weight LhOo kg 970 1b
Empty weight 233.6 kg 515 1b

Water ballast 88.5 kg 195 1b




1.4 PILOTS NOTES

L.4.). Introduction

The Vega T.65A. is a high performance sailplane with a
15 metre wing span. The basic structure of the aircraft is
glass and carbon reinforced plastic, ﬁetal only being used
for fittings and controls, The core material used in the

various GRP sandwich structures is a rigid acrylic foam.

The external surface finish of the aircraft is acrylic

and is achieved in three stages:-

(1) Single coat of white polyester gel coat applied in the
moulding process of the components.
(2) An epoxy primer paint applied after 'Final Assembly'.

{3) A white acrylic final coat.

The flight handling characteristics of Vega are orthodox

in most respects.

Issue 2
Am.No. 3
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1.4.2, Controls and Cockpit

The controls are conventional in arrangement and are

depicted overleaf.

The trailing edge flap brakes are operated by a single
control lever positioned on the port side of the cockpit.

The control has two distinct movements:-

(L) Rotation of the control lever enables the pilot to select
any flap position between -8° and +8°. A ratchet arrange-
ment fixes the flaps in the desired position with a
resolution of 4% degree. The flaps are operated by (
squeezing the ratchet release handle mounted behind the
control lever and then rotating the lever to the desired
setting.

{2) A straight pull back of the same control lever deploys the
airbrake;- the flap/airbrake assemwbly rotating as one for
this operation. It should be noted the airbrake can only

be deployed when the flaps are in the -8° or +8° positions.

The elevator trimmer is a spring device mounted on the
pushrod under the seat bucket and is controlled by a lever mounted(
on the port side of the cockpit. To adjust the trim the ratchet
is disengaged by pulling the control knob away from the cockpit
side and sliding it either forwards or baékwards as required and

re—engaging the ratchet.

The undercarriage retraction is simple and straight forward
and a warning buzzer (if fitted) operates if the airbrakes are

operated with the undercarxriage up.




The remaining controla are conventional and regquire

no deacription.

The seating position is variable by means of an adjustable
gseat back, headrest, and rudder pedals. The rudder pedals

are adjustable in flight,

Cockonlt Symbols

e 3R No smoking
L Air vent control
(&8
W L
z}é\ . Rudder pedal adjustment

u;;;’;‘,m-.u%j Undercarriage up

m"m‘j Undercarriage down

W Trim, nose up

A

ﬁw% Trim, nose down
R

Tow release

M
/\./\,
AN 3 Canopy jettison

3
| Airbrake/flap control gate movement

Flaps up So/neutral/down g°

= Undercarriage up buzzer, press to test
-

¥ Water ballast closed

g

;_; Water ballast open

Iasue 4
Am. MNo. &
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Typical. Placards

(1} Flight limitations:

(2)

Flap Setting

+ 8° to - 8° 250.2 km/h

Airbrakes Cpen b " v
Rough Air 196.4

Aero Tow 185.3 »

Winch/Auto Tow 70 " 129.7 "

Weak Link 1000°1bs  453.6 kg
Cloudflying’éz Yes

NoniAerObatic:q*iy

The“folloéiﬁg are the only'aerobafic manoeuvres
permitted — ldoﬁ, épiu,'stall tuzn, chandelles; iazy
eights and tight turns upAto 3.5g. |
Weight Scheﬁulef |

Constructors No..

Registration No. /

in the,emptg weightéﬂ-
Ai;speed indicator
Altimeter |
Variometer
Accelerometer.-
Accessor? Tray )
Harness '
Seat-back //
Headrest
The empty’weight is 515 -1bs (233.6 kgs).

The tare é. of G. at this weight igs 22.59 ins. aft of the datum.
The datum is defined as the wing leading edge at thé root end
with the aircraft in the rigging position i.e. fuselage dakum.

pins horizontal.
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(3)

The méximum permissable A.U.W. is 9701bs (440 kqg)

The maximum A.U.W, withoﬁt water ballast is 775 1bs (351.5 Kq)
The maximum landing Qeight is 970 lbs (440 kg).

The éitcr%ft ﬁés Qeighed ét Kirkbfmoorside on 27th June 1978,
Loading limitations:

Empty weight 515 1bs (233.§:H§-

Max B.U.W. 970 1bs , (441
-

Weight and C.G. limitslméé

arifited forward/aft if cockpit load is-
lbs ( kg} but max. all up

N

weight must™not be exceeded.

Max. Ballgét tank capacity: 19.5 gallons (88.5 litresf
195 1bs {88.5 ka)

Max. A, U.W. of aircraft is 970 lbs (440 kg).

Do not exceed A.U.YW.

Max. loading weight 970 lbs (440 kg)

Max. A.U.W. without water ballas:t 775 1lbs (35L.5 kg).

R




1.4.2 Controls and Cockpit

Air inlet control . QJ

Tow hock release Rudder pedals

Canopy removal pin

Flap/airbrake control,

Undercarriage
control

Emergency
canopy release

Elevator

trim lever Instrument panel

attachment bolts

Rudder pedal
position adjustment

Water ballast’
on/off controls

Wheel brake control

hileron/elevator control
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Rigging the Sailplane

Rigging generally requires four people for ease, or

three if a fuselage stand is employed.

Commence by having the fuselage held or trestled in a level
position with the flap and aileron controls in neutral, and the

canopy and accessory tray removed,

Take Eigggz_wing and offer it onto the fuselage, holding
the flap and aileron in neutral and the airbrake nearly closed.*
Accurately line up the fuselage rigging ping with their matiﬁg
bearings in the wing root rib and check the flap, aileron and
airbrake drives are correctly engaged before finally pushing

the wing home.

Next take the other wing and offer up in the same manner,
Care is required at this stage to visually line up all the pins
and bearings and to check the flap, aileron and airbrake drives
are coupling correctly before drawing the two wings together with

the tool provided.

Next fit the single fixing pin through the tangs and rotate

it until the handle locates in its retaining block.

aAs all the controls couple automatically when the wings are
entered up to the fuselage it is now only necessary to carry out

a function test on all the controls.

Similarlf, the watetr ballast connections are automatically
completed when the wings are fitted to the fuselage. The metal
pins and bearings should be lubricated with a "molyslip" type
grease and the water ballast connections with a Silicon grease

before rigging.

* The ideal position for rigging is with the airbrake proud of the

wing top surface by about 0.5 ins.
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Slide the accessory tray onto the location spigots in the
fusalage, securing in position hy engaging the two spring loaded
bolts at the forward end. If applicable connsct any electrical

pilugs and the radio aerial.

Chack the operation of ths undercarriage warning buzzer (if
fitted) which has a test facility for pre~flight testing. If the
airbrake lock is broken the buzzer will operate 1if the test button
is pressed, and should not operate with the airbrakes closed. In
flight the buzzer will operate if the undercarriage is up when the(

airbrakes are deployed.

The canopvy assambly can now be fitted to the fuselage. S5lide
the conopy assembly spigots info their unibal housings in the forward
cockpit lining and lower the front end to enable the forward hinges
to comg to rest in their GRP housings and, at the same time engaging
the locking spigot at the front end. Having pushed the locking
apigot fully forward, check the emergency canopy jettison control
functions correctly and then re-~lock the sliding spigot.

N.3, Under normal circumstances the canopy assembly will already(
bz in position on the fuselage, in which case the assembly

instructions given above should be ignored.

It is advisable to ensure that in winds in excess of 10 knots
the canepy should bhe left closed when not eszsentially required to

be opan and when left unattended,

Next take the tailplane and offer it up to the fin top ensuring
the tailplane is correctly aligned relative to the fin. Check with
progressive lowering into position that the elevator drive plate,

spar tang and location spigots are coming together correctly.
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Push the tailplane right home and slide the assembly pin into
position with the aid of the rigging tool. Rotate the pin until
the hole in the pin lines up with its counterpart in the tail-
plane forward spigot; slide the locking clip into position and

remove the rigging tool,
Check the elevator control circuit functions correctly.

In order to reduce drag and noise to a minimum it is
advisable to seal the wing root/fuselage and tailplane/fin

junctions with 25 mm wide white PVC tape, as follows:—

Lay one layer of tape around the inboard end of the wing
and another layer around the fuselage fairing. Lay a ‘joining
layer over these two layers thus sealing the wing/fuselage

junction.

Tapes one and two should be left permanently in position
on the wing/fuselage and only the joining layer peeled off/

replaced before de-rigging/rigging the sailplane.

This method of taping the junction prevents any possibility
of peeling the Vega paintwork because the joining layer of tape
does not come into contact with the paintwork. Extreme caution
is necessary when removing the "permanent" tapes or the paint

fFinish will be removed.

The tailplane/fin junction should be taped in a similar

manner,

The rigging of the sailplane is now complete.




l.%4.3 Tailplane Rigging

Self-coupling
elevator actuator

Tailplane P ey
?ttachment pin v {i L\\\\\\\\VV}
S s

ot H'J

Safety pin

fad
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Pre-IFlight Tests

Having prepared the glider in accordance with the rigging
instructions, check the tailplane assembly pin is fully home
and that the locking clip is in position. Check the wing rigging

pin is in position and held by the lock provided.

Although all the controls are self coupling it is still
necessary to check them for full and free movement and also to
ensute that there is no free play in the circuits. The rudder

cables should also be inspected for signs of fraying.

Level the wings and check the general symmetry of the
rigging and the security of the wings and tailplane. Inspect
all surfaces for damage .... dents, scratches, cracks, etc.;

and check the condition of the undercarriage doors.

Before entering the cockpit, check the condition of the seat
harness and the security of the anchor points, It is also
advisable to ensure the perspex canopy is clean. This normal
precaution is important with a canopy of such streamlined
proportions if good forward vision 1s to be maintained. Inspect
the seat cushion (if fitted}, and adjust the seat back as necessary.
Ensure that the seat cushion does not restrict access to the
cable release knob. The seat back can be adjusted with the pilot
in the cockpit but should the required position be known, it is

easier to adjust. before occupation of the seat.

The seat back can be removed completely for the 'larger’
pilot without loss of pilot comfort. Access to the cockpit is

easiest with the flap control in the -8° position.
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Having entered the cockpit and strapped in (strapping in
before carrying out the cockpit check ensures that everything

can be reached comfortably) the cockpit check can be carried out.

The tug pileot should be briefed to aveoid jerking the glider
at the beginning of the 'take off' run. A smooth initial
acceleration is of great assistance to the 'abinitio' Vega pilot.
Care should alsc be taken that the launch cable does not get

wrapped around the mainwheel,

Cockpit check prior to take off . _ (
B - Airbrakes full, free and correct movement,
C ~ Controls full, free and correct movement, flap control

set for initiation of take-off run.

B -~ Ballast in placarded limits.

5 - Straps secure and comfortable,

I -~ Instruments checked and set as reguired,

T - Trim checked and set as required,®

C - Canopy closed and locked by pulling the catch forwards

{(an audible click is confirmation of locking).(

*The normal position is just forward of neutral (1 - 2 cm}.
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In addition to the normal cockpit check the following

adjustments may be made.
Adjust the sliding vent in the canopy as reguired.

Check the operation of the canopy demister control and set
as required for take-off, The filtered system eliminates unpleasant
noise or the entry of any extraneous bodies such as sand, grit, etc.,

during take-off with the wvent fully open.

Adjust the rudder pedals as required, by pulling the rudder
release and allowing the rudder bar to Adjust itself afterwards or
press forwards with the feet to. the desired position. Release the
control handle and ensure the catch is fully engaged, by tapping
the pedals lightly with the feet. Note the rudder pedals can only

be adjusted symmetrically.

Engage the tow rope and check the operation of the release

against a fFirm pull, Re-~engage the rope and check for security.

The aircraft is now ready for 'take off’,
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Aero Tow

Ensure the glider is lined up accurately with the intended
direction of take-off to obviate the necessity for any early
corrections. Hold the control column firmly back to keep the
tailwheel in positive contact with the ground. This assists
greatly in keeping the Vega straight in the first part of the

run.

Any aileron correction required to level the wings during
the initial acceleration should be made with care,. The markedly
'tail down' attitude of the glider when on the ground means that
the initial angle of attack of the airflow is about 10 degrees.
Full down aileron deflection brings the wing section close to the

stall, To increase the aileron effectiveness the flap lever

should be set in the maximum negative flap position (-8 deg, flap}.

As the speed increases the stick should be eased forward to

Lift the tailplane at about 20 knots, Elevator and rudder control

are then effective. At 35 — 40 knots the flap lever may then
be moved to 0 deg. or +2 deg. flap when Vega will lift smoothly
off, Move the lever slowly and deliberately to aveoid Vega

suddenly leaping into the air.

Vega is stable on the tow and easily controlled. The trim
may be adjusted to trim out elevator control forces. In the high
tow position the flap may be adjusted to give more forward view

of the tug in accordance with your personal preference.

DO NOT ATTEMPT TO RETRACT THE UNDERCARRIAGE WHILST CONNECTED

TO THE TOW ROPE AS THE TOW HOOK IS MOUNTED OM THE FORWARD UNDER-

CARRIAGE LEGS,
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Towing at a speed of 65 knots, the glider is comfortable
and can he effectively trimmed. The minimum recommended speed
for towing is 50 knots; and 55 knots at maximum A.U.W. with

water bhallast.

Release from the tug is effected by pulling the cable

release and no change of trim occurs.

The undercarriage is easily retracted by rotating the lever
anti-clockwise out of the down lock position and moving it smoothly
to the rear, so retracting both main and tailwheels with the same
action, The glider is very quiet with the canopy window and vent
closed. However, should any noise persist, check the undercarriage
doors have closed up by gently wagging the tail from side to side

by gentle movement of the rudder.
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Stalling

In all cenfigurations the glider stalls in a completely
vice-free manner. Reducing the speed at a rate of one knot per

second you are dgently warned of the approach of the stall by a

slight buffeting. This commencing approximately two knots before

the stall occurs.

At the stall in balanced flight, the glider 'nods', lowering
the nose and the wings remain level. The ailerons and rudder
remain effective throughout and even coarse use of ailerons does

not usually cause any tendency to drop a wing.

With the C. of G. fully forward it is difficult to get the
glider to remain stalled. But under normal C. of G, conditions
with the control column held firmly back the Vega sinks slowly
down, still laterally and directionally controllable, until the
back pressure 1is eased to allow the aircraft to accelerate; the

stall symptoms immediately disappear.

Standard stall recovery will effect a recovery with a

height loss of between 15 and 20 feet,
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Stalling in the Turn

Once again there is little or no tendency to drop a wing
and in fact reducing the speed at the required one knot per
second, it is difficult to get the aircraft to stall. The Vega
just wallows round the turn with the speed oscillating between
35 - 40 knots, ~ Recovery is effected by the easing of the backward
pressure on the control column and allowing the nose of the glider
to depress slightly in order to accelerate to the desired flying
speed clear of the stalling range, The ailerons show a reduction
in the force required to operate them at large deflections and

low speed.

With the C. of G. fully forward it is almost impossible to

get the aircraft to stall in the turn by slow reduction of speed.

The stalling speeds, as recorded during flight testing, are

as follows:-

{i} Straight Flight (Knots - I,A.S5.)

" " Without Water Ballast | With Water Ballast
Flap :
Buffet Stall Buffet S5tall
-8e° 42 40 47 ~%
0~ 42 40 46 44
+8° 38 36 42.5- 41
Landing
Configuration 38 36 - -

% Tt was not possible to achieve a fully developed stall at this

weight and C. of G. in the -8° flap gate.




(ii)

Turning Flight

(Kaots « T.A.S.)

Without Water Ballast] With Water Ballast
HF l apli
Buffet Stall Buffet Stall

-g? 42 51 - -

o° L2 h L7 45

+8° 38 37 bl h3
Landing

Configuration 39 38 4l 43

The weights and C. of G.'s. used for the stall speed

analysis were as followss

AJULW,

J\i-U .1_{.

754 1b at 27.736 AM.C.

9139 1b at 256% A,M.C. and 180 1b water ballast

(iii) Straight Flight (Km/h - 1{.A.S.)

Without Water Ballast] With Water Ballast
llF‘lap 3]
Buffet Stall Buffet Stall
-8° 78 7 87 -
c
o 78 74 85 82
+8° 70 67 79 76
Landing
Configuration 70 67 - -




(iv) Turning Flight (Km/h - I.A.S.)

Without Water Ballast] With Vater Ballast
"Elap"
Buffet Stall Buffet Stall
-8° 78 75 . - -
[#]
(4} 78 76 87 83
+8° 70 69 82 80
Landing
Configuration 72 70 82 80

25
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Spinning

This glider cannot normally be made to execute a sustained
spin, The entry when attempting spinning in the orthodox manner
with ailerons neutral, is very gentle, Even with the C., of G.
extended aft, it is difficult to achieve more than three quarters

of a turn of a fully developed spin.

Phe aircraft rolls Slowly.into the spin in a regular manner
but the nose drops very positively and the speed builds up rapidly.
The spin rotation converts to‘a spiral dive with associated |
accelerations and it is necessary to hove the control column

forward to prevent excessive 'pitch up'.

Unless recovery is taken promptly, this spiral dive could
cause undesirable accelerations, Therefore it is suggested
that familiarisation with the aircraft's spinning characteristics
is useful, but to carry out spinning with the subsequent spiral
dive for no specific reason can serve no useful purpose and can
only subject the glider to unnecessary 'positive and rolling’

g forces.

Entry into a spin with ailerons opposing the spin creates a
very slow entry with yawing. The spin progresses similarly to

the 'ailerons neutral'® situation,

With 'pro-spin’ aileron, the sequence of events is similar
to the 'ailerons neutral' situation but speeded up in a very

positive manner and should only be practised with great care.
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Recovery from the initial stage of the spin in any of
these confiqurations is orthodox and rapid: if the spin
configuration is held until the glider has entered a spiral
dive then recovery takes considerakly more height and care
has to be taken not to exceed the speed and loading limitations

of the aircraft.
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Approach and Landing

The effectiveness of the airbrake and its ease of operation
coupled with the absence of any 'change of attitude or trim’,
when operated even in the +8° flap position, makes it an ideal

approach control.

Approaches have been made down to 43 knots but 50 to 52 knots
should be considered the normal approach speed. Should it be
necessary to land at maximum A.U.W. with water ballast, 5 knots should
be added to the approach speeds and pilots shoﬁld be prepared for a (
little less effecfiveness of the controls., Similarly, a slightly

faster approach is also desirable in gusty conditions.

Aileron control under normal circumstances remains good

throughout the approach to touch down.

Elevator control during the 'round out' is positive and
accurate, making it possible to carry out a very smooth 'flare’

and consequent reduction of residual height to ground level.

Landing with the C. of G. fully forward particularly in

bumpy conditions, should be carried out with extra care,

The wings may be held level during the landing run, using
a similar technique to that used in "take off'. Excessive use
of the ailerons once the glider is on the ground, should he

avoided.
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With very little practice it becomes quite effective once the

aircraft is on the ground, to retract the airbrakes and move the.

flap selector to the -g° position, and then extending the airbrakes

again,

The wings can then be held level until the glider comes:

to rest of its own volition or as encouraged to do so by the use

of the powerful wheelbrake.

Providing the tallwheel is held firmly on the ground during.

the latter stages of the landing run, even if the wing tip does

strike the ground the likelihood of a ground loop is very small,

Emergency Procedures

(i)

(i3ii)

These can be divided into three distinct possibilities:-

In Flight:~ 1In the event of having to abandon the glider

in flight the safety harness should be removed and %tne canopy
emergency release handle pulled, The canopy will then auto-
matically remove itself from the cockpit leaving the pilot

free to bale out.

Landing with Undercarriage Upi~ This may be necessary when

landing on a very small area where over-shooting would be
dangerous., On a reasconable landing surface little damage

would be caused to the glider,

Ground Looping the Glider:~ This action may be necessary when

it is not possible to stop the glider, by conventional means,
in the distance required to prevent a more serious accident
occurring. It is accepted that considerable damage may be done
to the glider in a ground loop. The ground loop is effected by
pitching a wing tip into the ground and applying rudder to turn
the aireraft towards the drooped tip. This is only really

effective if the tail is still just flying.
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Wingh Launch

The aircratt behaves quite normally on a winch launch. A
alight push force required on the control column at ‘unstick!
changing to neutral stick forces during the climb and then to

a slight pull force just before releas=a.

Normal crosswinds experienced in winch launching present
no problems as the aileron and rudder control remains good

throughout the launch. . -

The minimum recorded speeds for a full climb at 750 1b
ALULW. is 47 knots and at 940 1b A.U.W, 52 knots. The speed of
65 knots is suggested as an ideal control zpeed although at the
maximum permitted launch gpeed of 70 knots control remains good.

The controls being light and positive throughout.
Aerobatics

The Vega i3 basically non-aerobatic but the following aerobatic
manoeuvres are permitted up to 3.5 G with or without water ballag

Loops, spins, stall turns, chandelles, lazy eights and

tight turns.

It is, however, recommended that aerobatic manoeuvres be

carried out without water ballast.

The recommended entry speeds for the manoeuvres are as follows:

Loops 105 knota
Stall turns 90 knots
Lazy eights 105 knots
Chandelles not applicable
Spins not applicable
Tight turns not applicable
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1.5 OPERATING LIMITATIONMS - T,65A.

1.5.1 weights

Max. take off weight with water ballast 970 1b
Max. take off weight without water ballast 775 1b
Landing with full water ballast is permitted.
C.G. range is 9.25 ins to 13.26 ins aft of datum where the
datum is defined as the wing root leading edge with the
fuselage datum points horizontal.
Each aircraft carries a weight schedule and loading limitations
placard.

( : Any equipment changes must be recorded on the placard and new

loading information computed in accordance with P.32,

1.5,2 Speeds

Flap operating range * 41 - 135 knots ({ 76230 km/h)
Max. rough air speed *¥ 106 knots {197 km/h)
Ma%. aerv tow speed 100 knots (185 km/h)
Max. winch launching speed 70 knots (130 km/h)
Max. speed airbrakes open 135 knots (250 km/h)
Normal Operating range * 48 - 106 knots (89-197 km/h}
Lowest recommended appreoach speed * 48 knots (89 km/h)

Weak Link 1000 1b

Cloud flying provided turn and slip, variometer and magnetic
direction indicator are fitted.
Non Aerobatic
The following aerobatic manoeuvres only are permitted
Loops, Spins, Stall Turns, Chandelles,
Lazy Eights and Tight Turns up to 3.5 G
# 135 knots denoted by a radial red line on the airspeed indicator
106~135 knots denoted by a yellow arc on the airspeed indicator
41-135 knots denoted by a white arc on the airspeed indicator
48-106 knots denoted by a green arc on the airspeed indicator

48 knots denoted by a yellow triangle on the airspeed indicator
[ssue 4
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1.5.3 Pitot Static Error.

The pitot static error is insignificant throughout the
speed range with a maximum reading error of 2 knots below the

actual air speed value.

Issue 1.
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RIGGING DIAGRAM
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CONTROL SURFACE MOVEMENTS
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1.9 INCIDENCE BOARDS

350 mm 59% mm

Coo

T 100 mm 1 Bé mm

300 mm

(1) T65A-06-17 (wing root)

145 nm 285 mm
B =

(2) T59H-06~1%4 (wing tip)

Iasue 2-.
Am. No., 2 See Rigging Diagram for locations
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PERFORMANCE CURVE
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INTRODUCTTION

Glass fibre gliders have a load carrying, stressed skin method of con-
struction., 7This means that any skin damage weakens the structure and must be
repaired before further flying. Following any sort of an accident the glider

structure should be systematically checked for damage before it is flown again.

Small holes in the wing or fuselage skin are easily repaired, and the
techniques required are fully explained in this manual. If the damage is
extensive and large areas of the structure are destroyed, then this manual
will be of little value. 1In cases like this the glider should be returned to

the manufacturer for professional attention.
The manval is divided into three parts:

L. An introductory s=ction outlining some general topics to be noted when

using glass fibre materials,

2. A repair section datailing repair techniques for the different glass

fibre structure types,

3. A materials section giving details of the materials specified in the

manual for repair work.

All the materials specified in the manual are obtainable from the Company.
Any materials supplied will have been inspected and passed as conforming to the

standards required for aircraft work.
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2.1 GENAIAL 3ECTION

2.1.,1 Introduction to Glass Fibre

Glass fibre composites have two baslc constituents, the
glass fibres and a surroundiné plastic matrix, The fibres
reinforce the plastic matrix and carry most of the appiied load.
The matrix gives the composite its rigidity and protects the

fibres from moisture or chemical attack during service.

Glass fibres, are generally woven into a fabric, which gives
a regular orientation to the fibres and enables them to be handled

more easily.

To producs a glass fibre laminate, successive layers of tha
fabric are placed into position and impregrated with resin. The
liguid resin solidifies within a few hours, and after post curing

at elevated temperature, forms a strong matrix around the fibres.

Using this technigque, intricate shapes can easily be forned
with the load carrying filaments orientated in the best posgsible (
manner, Furthermore, because glass fibre is built up in layers
it is possible to locally reinforce the laminate and mould in

ioad bearing fittings, etc.

Types of Glags Reinforcement - After production of the basic

glass fibres, numbers of continuous filaments are gathered

together to form a collection of parallel fibrea known as a

rovinge.




Glass fabrics are made by weaving rovings together.
Depending upon the clozeness of the wesave and the number of
rovings in each weave of the fabric different weights per unit

aresa may be woven.

There are two main types of bidirectional glass fabrics.
Plain weave has an over one and under one configuration (Fig. 1)
and is used for most flat surfaces. 7Twill weave has an over two
under two configuration (Figs. 3 & 4) and is used where a good

drapeability around compound curve shapes is required,

A unidirectional glass fibre fabric has the majority of the
glasa fibres lying parallel and in one direction with only enough

transverse fibres to hold the fabric together (Fig. 2).

Rovings may also be used either individually or grouped

together to give a fully unidirectional composite.

Chopped strand mat has random short fibres lightly held
together with a binder. A laminate of this wmaterial is heavy and
of low strength compared with one of woven fabrics. As a result

it is little used in glass fibre gliders.
The Resin - Most laminating resins come in two liquid parts, a
basic resin and a hardener,

Once hardener is mixed with the basic resin a chemical

reaction begins and the mixture begins to solidify.
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The proportion of hardener to resin is absolutely critical,
sincae the curad strength depends upon ik, An excess of hardanar
in the mixad resin is as damaging as a deficit. In both cases the
cured resin will have an incomplete molecular structure and poor

physical properties as a result,

The temperature of the resin mix affects the rate at which
the curing reaction occurs. If the temperature is toc low the
reain will be too thick to work and will drain out of the laminatg
before solidification occurs. Ambient temperature and humidity

requirements are specified by the resin manufacturer.

The length of time before a mix of activated resin begins to
solidify (pot 1ife) is dependent upon the temperature, and the
quantity of resin. Once the resin bhecomes thick and stringy,
the curing process is well on its way. Resin in this state should
not be used since the cured strength properties will be seriously

degraded.

Once the resin has hardened, post curing at elevated temp- (
erature is required for the resin to gain its full strength. If
a large enough oven is not available, a hot air tent should be
constructed around the repair with a thermometer measuring the

average temperature inside the tent.

Liquid regin is soluble in Acetone and Methyl Ethyl Ketone
(MEK). Either of these solvents may be used to clean wet brushes
or remove clothing stains, etc. (Note: many man-made fabrics
are also soluble in Acetone or MEK). Once the resin has cured,
it is absclutely neutral. It will not swell or shrink with

changes in climate and is only attacked by a few chemicals.
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G2l Coat - A one coat white pigmented gel coat is incorporated
in thes moulding process to effectively seal the glaszs fibre
mouldings. It also provides a very smonth base on which to spray

finish the mouldings after final assembly.

Paints -~ The paint finish which is sprayed directly onto the

gel coated mouldings consists of an epoxy primer and a white

semi~gloss acrylic finishing coat.

The epoxy primer is selected for its excellent adhesion
properties whilst the acrylic finishing coat (which also has
fine adhesion proparties) is primarily selected for its excellent

weathering properties,




2,.1.1 Fibre Glass Woven Reinforcemants

1.

Fig.

metre

Interglas 92145
Unidirectional Plain Weave
210 ams/sq.

Interglas 90070
Plain Weave
78 ams/sq. metre
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The pictures above show the cloth as seen when held up

to a strong light.

A cloth sample from the damaged area

should be held to a strong light after the res;n is burnt

off for identification.
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Storing of Glass Fibre Materials

Resin - Most laninating resins have a limited shelf life which
is specified by the wanufacturer. In general they should be
stored in airtight tins at a cool tawperature. The resin should

he allowed to warm to workshop temperature well before use,

Hardener - Hardeners generally react with oxygen in the air so
rust be stored in airtight containers. Some hardensrs may
crystalise if they become cold. To liquify the hardener it

should be warmed and then allowed fo cool to room temperature.

Glass Fabric -~ Glass fabric should be stored in a warm dry atmos-

pitere. In order To preserve the fibre surface treatment it must

not get damp.

Before use it is recommended that the fabric is heated to
&500 in an oven to drive off any moisture that may be in the

fabric.

Acetone, MEX, etc. ~ Both Acetone and MEK are highly volatile

and inflammable, Containers must therefore bhe tigﬁtly sealed

and kept at a Jlow temperature.




2.1,3 Usaful Tools for Glass Fibre Work

1.
2.

3.

3

6.

7.

8.

190,

Brushes of 1"
Clean splints
Scissors.

Numbar of tin
Unwaxed paper

resine.

widih to 3" width.

of wood for stirring, ctc.

cans to hold solvents for brush cleaning, etc.

cartons or tin cans to hold guantities of

Sanding blocks of various sizes and shapes.

Sharp trimming knife.

Hackgaw blades wrapped with tape at one end to form a

handle.

Selection of hand files.

Jeighing scale which is accurate to within one gramme.
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General Safety Precautions when uging Glass Fibre

Most resins are irritant to the skin., Many people are
allergic to the resin and repeated skin contact can produce
serious damage. If symptoms of an allergy appear when the resin
is used, further contact should be avoided, and the symptoms

will slowly fade away.

Direct skin contact with the resin should be avoided and
rubber or plastic gloves worn when there is a possibility of the

hands becoming severely contaminated.

The resins and solvents used in glass fibre are all
poisonous so avery precaution should be taken to keep them awvay
from food. The face and especially the eyes should also be

protectad from resin and its solvents.

If a rotary grinder is used on a glass fibre laminate, much
glass and resin dust will be produced and a respiratory mask
should be worn for protection. The same dust is likely to cause
an irritant skin rash to develop on the forearms, especially
when glass fibre is being hand sanded. The arms should be washed
in soapy water and the operator should avoid scratching,

especially while dust is lying on the -skin.
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Wing Check Procedure

2.2.1
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Fuselage Check Procedure

2.2.2
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Renaira Necessitating Manufacturer Liaison

This section describes particular areas of damage where
liaison with the manufacturer is required before a satisfactory

repair can be made.

Non Repairable Areag - The non repairable areas relevant to this

particular glider are illustrated overleaf. In these areas only
very minor repairs, e.g. small skin punctures, etc., may be made
by a non approved repairer. Any other repairs must be referred

to the manufacturer,

Extensive Skin Repair -~ If large areas of skin require repair, it

will be difficult to reform the correct surface profile without
proper rigid moulds. Also the structure may be weakened by the

“
extensive removal and repair of load bearing skin.

Repairs Involving Fabricated Glass Fibre Components - In a repair

of this nature, manufacturer's drawings of the area involved

should be obtained,

Repairs, Iuvolving Glass Fibre Rovings - Generally these areas

may be repaired by the manufacturer only. To determine the
repairability and exact method of construction full details should

be submitted to the maker.
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Fittings Racuiring Jigging for Pogitional Location - Fittings that

are torn from position may require special jigging to ensure they

are correctly located relative to neighbouring components.
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Strenqth Considerations of Glass Fibre Repairs

The strength of a glass fibre repair is generally dependent
upon the bond strength of the repair to the original structure.
Since the repair receives its working loads through this bond it
is imperative that every effort is made to ensure a perfect

conneaction.

Correct surface preparation of the bond area is vital.

Section 2.2.5 gives details of the necessary procedure. (

Local areas of poor bond strength within a larger bond area
give rise to stress concentrations which can initiate failure of
the bond, For this reason no air bubbles must be trapped between
the adhering surfacea. If the first layer of a patch is oversize
and no attempt is made to trim it down (ref. section 2.2.7 para. 6)
a poor bond area may exist at its boundary. This can be serious,
since the resulting stress concentration may initiate a peeling

failure which would quickly propogate throughout the bond,

A patch repair that is much stiffer than the surrounding
structure will also generate a peeling stress on its bond boundary.
To minimise this effect the edges muat be feathered off an& the
patch thickness built up gradually. Correct splicing and smooth-
ing of the repair will ensure that this happens. Repairs to
sandwich structures should have matching core materials between
the replacement and the original in order to prevent any large
differences in stiffneas. For the same reason the number of

cloth layers in a repair should be similar to the original,
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Splicing of glass fibre joints is necessary to reducea
stress concantrations and liwmit the bond tensile stress. The
minimun splice angle iz 1:30 (Fig. 1). At the corners of a
spliced joint oversize patches can cause resin rich areas to
occur {fig. 2) which may initiate bond failure. A correctly
trimmed patch does not have any tendency to form these resin

rich areas (Fig. 3).

A study of the repair sections will show that one layer of
cloth is recommended to finish most repairs. This extra layer
of cloth is used to reinforce the edge joint and also provides
allowance for any damage to the surface fibres when finish-
sanding the surface. 90070 or similar thin cloth should preferably
be used for this layer, so that when the repair is finished with

gel coat, the slight hump due to the extra layer cannot be detected.

Joints between pieces of cloth in the sawme layer should be
overlapped by at least 3O times the layer thickness. If laps of
this type ovccur in successive layers, they should be staggered

to prevent two occurring together.




2.2.h Jointing Techniques
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Good Jointing Technique
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B, Cloth edges correctly staggered
C. Correct splice angls

Fig.3
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2.2.5 Preparation of Glass Fibre Repairs

This seection describes the preparatory steps which are

common to most types of repair.

1.

3.

The location of the repairs should be noted and their
relationahip to non repairable areas. 1If anything other
than a minor repair is regquired in these areas the

manufacturer should be conaulted,

Cracks in the paint/gel coat finish indicate severe straining
of the glass fibre structure at that point. Tﬁ determine
whather the glass fibre is damaged, it is necessary to

remove the paint and gel coat by grinding it away or care-
fully chizselling and peeling off. If the glass fibre shows
signs of over-straining, (white eracks in the structure)

the aifected area should be cut out and the damage treafted

as a hole.

The structure type to be repaired, should be ascertained,
also whether the area is accessible from both sides. The

relevant sections describing the repair may now be selected.

Small samples of material from a known position on the
damaged area are now analysed to determine the structure

of the original laminate, The samples are fired on one

edge with a match or cigarette lighter. This burns off the
resin and allowa the individual fabric layers to be separated.

The weight and fibre direction of each layesr may now he




-
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defarmined and related to the parent laminate. Notes
should be taken so that the repair will be identical to
the origipal laminate. If the structure utilises a core
material, the type and thiclkness should be noted. The
core material will normally be a rigid acrylic foam which

is white in colour,

The damaged area should be cleaned and then cut back until
gound material is reached. No evidence of whitening or
cracking must be allowed to remain, and the hole to be

repaired should have no sharp corners.

The presence of internal controls, fittings or structure in
the dawage area snould now be noted. Any control linkages,
bearings, etc.,, should be taped to keep out glass dust and

surplus resin, etc.

The patch edges are now preparead according to the repair
gection being followed., Any surface that will have glags
fibre bonded to it must be prepared according to section
2.2.6 section A, VWhen preparing a chamfered edge the sanding
direction should be towards the tip. The prepared edges
should be examined for any signs of delamination, which

must be removed by further sanding.

The inside of the structure should now be cleaned out and
any loose pieces of glass fibre or accumulations of dust

removed,

The repair should now continue according to the particular

repair section being followed.
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Surface Preparation for Glass Fibre Laminates

Surface preparation to ensure a good bond - Section A

Fibre Glass Surfaces

L.

30

Degrease the area to be worked upon. Thoroughly abrade
the area to remove any dgel coat, paint, etc., and expose
a fresh surface. The principle of this abrasion is to.
remove the top film of resin from the glass and slightly
roughsn the glass fabric such that it becomes whiskery.
Care should be taken to ensure that too much of the glass.

reinforcement is not abraded away.
Remove any dust with a clean cloth.

Degrease the newly exposed surface to remove any possible
traces of wax or grease. A clean cloth saturated with clean

Acetone should be used to wipe the surface.

The Acetone must be allowed to evaporate off from the surface.
Careful use of an hot air blower is recommended to drive off

any traces of Acetone that may be trapped in the surface

" fibres.

Having cleaned the surface it should be used as soon as

possible.
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Metal Sarfaces
le Degrease the surfaces to be bonded,

2. Roughen the surface with a file or very coarse clean glass

paper. The ideal is to grit blast just before bonding.

3 Degrease the surface with Acetone, just before bonding.

Surface preparation to ensure a good release - Section B

le The moulding surface should be undamaged and free from

surface imperfections, chips, etc.

2. Tha surface should ba polighed with a non-silicone wax

polish (see szction 2.3.7).

3. Release agent is then carefully brushed or sponged on and

allowed to dry.

L, if required, activated gel coat is now brushed onto the

mould surface and allowed to become just dry. (

S The mould is now ready for laminating.

Weoten  HolfteEs,
- ——

I, e Lsoon DHOMWD GE ccon b Flee Frow &@2A¢€, ?MNT,
GAush TTL., AmD BHOLD 6B ABIADED Wit tokd s
F

Conss  Palet. 1 wedwE A ROUTHENMED  SUeFACE




12
2

The Technique of Laminating Glazs Fibre

with

1.

2o

3.

5

This section describes the best technique of laminating

glass fibre,

Using shaped paper templates all the requisite pisces of

cloth are cut out,

The workshop temperature must be at least 2300 and relative

humidity not more than 65%.

The bonding surface must be prepared according to section

2.2.6 Section A.

The guantity of resin required should be estimated and the
correct proportions (ref. section 2.3.2) of hardener and

resin mixed tdgether in a clean container. There must be

no possibility of the container contaminating its contents.
For this reason unwaxed paper cartons are recommended.

Until experience is gained the maximum quantity of resin
mixed at once should be limited to 150 gms. If the resin

is for structural repair work a small sample (about 1 cc)

of the mixed resin is now cast into a container fashioned

from aluminium foil. The sample should be labelled and placed

aside to cure for inspection later (ref. section 2.2.9).

Brush a coat of resin onto the prepared surface, place the
first layer of cloth upon it and stipple the cloth into the
resin, ensure that all air bubbles are worked out and that

the cloth weave pattern is not disturbed. If the brush is
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very slightly wet with resin during these stippling actions
it will be found that the cloth will wet out quickly, wiil
not stick to the brush and the resulting slight surplus of
;eain will be enough for the next layer. Beware of using

too much resin since this results in a heavy repair. Ideally
there should be just enough resin in the lamimate to wet out
the cloth. VWhen glass cloth is correctly wet out the glass

fibres are almost invisible.

The edges of the cloth must be trimmed to ensure that the
patch only covers the correct area. To trim the patch, lift
the edges and remove the excess with a sharp pair of scissors.

Re-atipple the edges down again.

Each subsequent layer of cloth ias then positioned and stippled
into the preceding lavers, {trimming if necessary) until the

laminate iz complete,

When laminating has finished, the repair musat be allowed to
(

cure without any further disturbance.
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2.2.3 Pre-Wetting Glass Fibre

{4) Cloth

There are a few laminating jobs on glass fibre gliders
where the use of pre-wetted cloth is expedient. Glass cloth
is laminated on flat cellophane or plastic film (up to four
layers may be laminated at once). The pre-wetted cloth is
then tranasferred to the job and stippled in piace, the plastic

film being peeled off as atippling proceeds,

Pre-wetted cloth simplifiea the job of laying cloth in
awkward places, but it must be done with care and the follow-

ing pointa noted.

1. Care must be taken to ensure that the pre-wstted cloth.
will have a. good bond to the parent material; The bond
area must be prepared according to section 2.2.6
section A, and just prior to laying up should be wet

with resin.

2. The plastic backing £ilm should be peeled off as the
cloth is being laid, because with it in place the cloth
laminations cannot assume a double curvature or irregular

shape.

3. It is not easy to see if air bubbles are below.a number
of layers of cloth but it is important to ensure that

none are trapped.

I, The edges of the cloth layers must be staggered so that

there is not an abrupt end to a number of layers.
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Unidivectional Rovings

In a number of repairs glass fibre ropes are used where
high loads are carried (e.g. around bearing housings and cut-

outs).

Ropes are usually made up of a number of rovings. The
number of individual rovings which go to make the ropes will

be called up on each individual repair,

(

1. The required number of rovings are cut to their correct
lengths,
2. The rovings are laid up on a sheet of flat polythene or

formica. Hold one end of one roving and stipple along
the length of the roving with a resin impregunated
brush. Take hold of an end of the next roving, keeping
hold of the firat roving. Stipple this second roving

with a resin impregnated brush.

(

3. Pull the two rovings between the finger.and thumb of the
right hand to squeeze.out any excess resin and to Keep

the fibres of the rovings together,

b, Add a further roving to the rope and impregnate-it in

the same way as before. Squeeze out the excess resin.

5. Repeat this process, adding rovings to the rope until

the desired number has been reached,




2.2.9 Inaspection of Glass Fibre Repairs

Whenever freshly laminated glass fibre has set hard it should

be inspected for defects bhefore any furthsr work is done upon it,

This section describes the points to be checked.

1.

3.

The laminate must have cured hard in the correct period of
time. If the laminate has not set, incorrect mixing
proportions or too low an ambient temperature will be the

cause.

There must be no air voids in the laminate, particularly at

the bond between the original structure and the repair laminate.

The laminate must show no signs of insufficient wetting out,

i.e. no white fibres visible in the laminate.

The resin cast samples associated with the repair should have
cured hard in the correct period of time. After 8 hours
post curing at 54°C the resin samples should be hard and
brittle. If they are still rubbery the resin was mi xad

incorrectly.

If any of the above defects are present the laminate must be

rejected and carefully stripped from the original structure ready

for a fresh attempt at the repair,




2,2,10 Finishing Glasa Tibre Repairs

In general, nost repairs will not have a moulded surface

and require painting with gel coat/paint and polishing to match

+the surrounding surface. The sequence of oparations is as follows:-

2.

foe Panmen wwfwme b
T,A ™o 9

=~
.

e Cevon Gz 3.8,

3.6

Tha rough edges of the repair should be sanded off and blended

in with the surrounding surface.

The laminate surface is now abraded. Care must be taken not
to damage too many of the surface fibres. Laminated glass (
¢loth has a rough surface texture due to the fabric weave.

To eliminate the weave texture, polythene film may be smoothed
over the finishing laminate whilst it is still wet. When the
laminaia has hardened and the csllopbane is removed it will be

found that a smooth surface results which may be lightly abraded

without damage to the surface fibres.

If it is necessary to remove any humps caused by cloth creases,
etc., them it is likely that the fibres will be completely crf
through and in this case a further repair to the cloth damage

is required,

A thin layer of activated gel coat is now painted over the

abraded surfaces and allowed to ewse-—ha-sd-. Just Ded , HDCE 26

Preferably all repairs should now be post cured. However, if

the repair is only of a minor nature post curing is unnecessary.
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If required, a cataloy type filler can now bs applied to the
repair area to bring it level with the surrounding surface.
The gel coat surface should be lightly abraded prior to

applying the filler.

The epoxy primer can now be brushed over the repair area and

allowed to dry.
Apply the finishing coat of acrylic paint with a brush.

Normal polishing operations can now be applied, e.g. 'T' cut

compound.




2.2.11 Single Skin Repair

Thizs ssction describes the repair techniques for gsingle skin

dawmage, where the damage is accessible from on2 side only.

1.

2.

Work through section 2.2.5.

The edges around the hole to be repaired should be chamfared

at an angle of 1:30 minimum,

To provide support for laminating the patch, the hole must (
have a backing piece attached to the non-accessible side,

The backing piece is cut from thin plywood or rigid foam

and {f possible should be about 25-50 mm larger all round than
the hole. It is passed through the hole and bonded with cotton

flock to the "blind" side of the laminate as shown in Fig. 1.

Plywood will not conform to any compound curve without treat-
maent, so rigid foam sheet should be used for the backing‘
plece if the area has compound curvature. In cases of severe
compound curvature shaped balsa blocks or a preformed backing
piece must be used. A preformed backing piece can be made
from the glider by using the opposite symmetrical position as
a mould. A single layer of cloth is laminated on the opposite
symmet;ical position to the damaged area and when this is
released and turned inside out it becomes.the required’ pre-
formed backing piece. 1If the single layer is lacking in
stiffness extra layers of cloth may be laminated onto thg
preform but care must be taken not to distort it from the
true shape; and in this case the edges should be chamfered

at an angle of 1:30 before bonding it in place.
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When the cotton flock has cured the clamping wires and

sunporta are removed,

Tha rapair is now laminated as described in section 2.2.7.
Only the same number of layersa as the original are laminated

at this stage, (Fig. 2).
The repair is inspected according to section 2,2.9.
The patch is now prepared for the finishing layer as follows:-=

(i) Rough edges sanded flush,.
(ii) Surface abraded ready for further laminating.

(iii) Surrounding 50 mm gel coat ground off.

Tha finishing layer of cloth is now laminated as shown in
Fige. 3 and polythene smoothed over thé wet surface, The
finishing cloth szhould be 90070 or similar thin cloth. A
heaviar cloth will require more work to produce a smooth

invigible repair.

When the finishing layer has hardened, remove the polythene

and inspect according to section 2.2.9.

The repair is now finished according to section 2.2.10.
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2.2.11 Single Skin Repair - Accessible from one side only

7
o
i
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b
|

Backing Piece

Bond Backing piece
Using Cotton Flock

Single Skin Repair

Fig.!




2.2.11 Single Skin Repair - Accessible from one side only

Laminate cloth patches
Same number of lavers as original

Fig.2

20070 cloth

Laminate finishing cloth layer
smooth polythene over

Fig.3
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»2.12 Singlr 3kin Repair

wia section describes the rapair of single sidn damage when

it is readily accassible from both sides.

A satisfactory repair could be made exactly as describad in
az2ctien 2.2,11, ilowever, bacause of the easy accessibility ths
repair may be laminated up from the inside against a baéking pieca
that is removed after the repair has hardened. This method of

repair can give a smooth moulded finish to the extermnal surface,

(

1. Work through section 2.2.5.

The edges around the hole to be repairad should be chamfered
at an angle of 1:30 minimum. Note that in this rapair the
inside edges are chamfered since the repair is wmade from the

inside, (see Fig. 1).

2. The repair backing piece is made directly from the glider by
using the opposite symmetrical position as a would. Two layers
of 90070 cloth are laminated on the opposite symmetrical ('
pogition to the damaged area, (Fig, 2) and before release
the surface is sanded smooth and finished with fine carbor-
undum paper. When the lamination is released and turngd

inside out it becomes the required backing piece.

3. The moulded backing piece is wax releésed, positioned over
the damage hole and bonded to the surrounding area with

impact adhesive, Fig. 3.




5.

10,

Lr the renair avea is largs, the basking piecs aay bo gal
coated hafore laminating aoy cloth. This mzans thai only
the 2dges of thz repatr will require finishing with g=1 coat.
One gel coat should be brushed on and should be just dry
befors laminating begins. The gel coat should stop
approximately 10 wm from the hole edge to avoid any chance

of contaminating the edge chamfer.

Working from the inside, the repair is now laminated as
described in section 2.2.7. Only the same number of layers

as the original are laminated at this stage,
When cured the repair is inspected according to section 2.2.9.

The repair edges are now sanded flush, and the patech surface

and surrounding 50 mm abraded ready for laminating.

A final layer of cleth {92110 or similar) is now laminated

as shown in Fig. %4, and allowed to cure.
Inspect the final cloth layer according to section 2.2.9.

The backing piece is now released and the repair finished

according to section 2,2.10 paragraph & onwards.
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2.2.12 Single Skin Repair ~ Accessible from both sides
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2.%2.13 Sandwich Structure Repair

Damage to Duter Skin Only

of a

1.

2.

S5a

Thia section covers the repair of damage to the outer skin

sandwich structure {Fig. 1).
Work through section 2.2.5.

The damaged glass fibre should be cut back and also all core

damage cut out (Fig. 2).

The damaged core is replaced with microballoon filler as
shown in Fig. 3. Note that this filler will be heavier than
the core it is replacing. If the cors damage is extensive,

a plug of similar material should be carved to fit the damage

hole and padded with microballoons when it isg set in position.

The core plug is now sanded flush and the skin edges chamfered
to an angle of 1:30 minimum using a sanding block as shown in
Fig. 4. Care should be taken not to sand the core material

substantially beloﬁ its original depth.- |
Glass cloth is now laminated over the core ané chamfered;

edges according to section 2.2.7. Only- the saﬁe number of
layers as the surrounding skin should bhe laminated at fhié

stage (Fig. 5).

When hard the repair is inspected according to section 2.2.9.
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The patch is now prepared for the finizhing layer as follows: -

(1) Rough edges sanded flush,
{ii) Surface abraded ready for further laminating.

{iii) Surrounding 50 wm g=l coat ground off.

The finishing layer of cloth is now laminated over the repair
and if required polythene smoothed and fastened over thes wet
laminate (Fig. 6). The cloth should be 90070 or similar

thin cloth. A heavier cloth will require more work to produce

a smooth invisible repair.

When the finishing layer has hardened, remove the polythene

and inspect according to section 2.2.9.

The repair is now finished according to section 2.2.10.







2.2.13 Sandwich Structure Repair - Damage to outer skin only

Typical damage to outer skin

Figd

Damaged glass fibre cut back

Fig.2

Damaged core replaced with filler

Fig.3
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2.2.13 Sandwich Structure Repair - Damage to outer skin only

Core filler sandead, flush and ' (
Skin edges prepared

Laminate cloth patches
Same number of lavers as original

Polythene ~— N

Fig.5

Laminate finishing cloth layer

Fig.6
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2.2.1h Sandwich Structure Repailr

Hinor Damage to Both Skins

This section describes the method of repair to a sandwich

structure when both skins have only minor damage, (Fig. 1).

Work through section 2,2.5.

The damage to both sking must be cut away until.sound
material is reached. The hole edges should be chamfered

at 1:30 minimum (see Fig. 2) and the core cavity prepared

as shown in Fig. 3. Note that although the cavity is
reqgular and straight sided, the hole in the inner skin has
radiused corners. If thé inner skin is very thin a 1:30
chamfer will be impossible‘to achieve, Inlthis case a
reduced chamfer is aéceptable but the cavity must be made
larg= enough to expose a portion of the inner skin surround-
ing its hole so that there is an overlap of net less than

30:1.

The core replacement plug should now be carved to fit the
cavity. The plug should be fractionally smaller to allow
the inner skin patch to lay between the plug and surrounding

core.
The required pieces of cloth are now cut to shape.

Note that the inner layers must be large enough to reach up

the cavity walls.
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Tha sides of the plug are novw painted with resin and a % s
layer of cotiton flock spread over its hottom face. The
regquisite pieces of cloth for the inner skin are pre-wet
out on polythens sheet and then gently positioned over the

cotton flock and plug sides. The polythene is now pesled

off, (Fig. L).

The immer skin and core cavity is painted with resin, the
nlug positioned, and then pushed firmly home. This will
make the cotton flock layer on the plug sgueeze up and push
the wet cloth into the hole to form a éood bond, (Fig. 5).
The plug should be held down with weights until the reasin

has hardened.

The plug surface is now sanded flush with the surrounding
core surface and outer skin glass fibre edges chamfered to

1: 30 minimum,

The outer skin layers are now laminated as described in
section 2.2.7. Only the same number of layers as the

surrounding skin should be laminated at this stage, (Fig. 6).
The repair is inspected according to section 2,2.9.
The patch is now prepared for the finishing layer as follows: -

(1) Rough edges sanded flush.
(ii) Surface abraded ready for further laminating.

(iii) Surrounding 50 mm of gel coat ganded off.




10.

11.

12,

Tha finishing layee of cloth i3 row laminated over tha rapair

.and polythene smoothed over the wet laminate, (Fig. 7).

The cioth should be 90070 or similar thin cloth. A heavier
cloth will require more work to produce a smooth invisible

rapair.

When the finishing layer has hardened, remove the polythene

and inspect according to section 2,2.9.

The repair is now finished according to section 2.2.10.
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2.2.1h Sandwich Structure Repair - Minor damage to both zkins
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Preparation of Hole Edges

Fig.2




2.2.14 Sandwich Structure Repair - Minor damage to both skins
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uter skin

Core plug

Preparation of core cavity

Fig-3
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2.2.1h Sandwich Structure Repair - Minor damage to both skins

Preo-wet cloth positloned
around plug sides

4mm layer Cotton Flock

Posltioning of cloth around plug (

IL/H side shows an external view
R/H side shows a section through the centre line

Fig.4

Core plug

Plug inserted in core cavity

Fig.5
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2.2.14 Sandwich Structure Repair - Minor damage to both skins

Laminate cloith patches
Same number of layers as original

Fig.%

5 0mm 5 Omm

Laminate finishing cloth layer

Fig.7
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« 19 Sandwich 3tructurs Repair

Hajor Damaga to Poih Skins

Thais section describes the method of repair to a sandwich

gtructure when both skins have wajor damage.

l.

3Q

Work through section 2,.2.5.

The damagz to both skins must be cut away until sound waterial
ls reached. The hole should be prepared as shown in Fig. 1,(
and thz core cavity prepared as described in section 2.2.14

paragraph L.

A bacsking piace nust be used to enable a repair to be made
that conforms to the original structure curvatura. The
backing piece is cut from thin plywood, rigid foam, or
similar and if possible should be about 25-50 wm larger
all round than the inner skin hole. %t is passed through
the hole and bonded with cotton flock to the '"blind" side

af the inner skin as shown in Fig. 2. (

tihen the cotton flock has cured the clamping wires and supports

are removed.

The core replacement plug should now be carved to fit the

cavity. The plug should be fractionally smaller to allow

2

ne inner skin patch to lay between the plug and surrounding

COrc.

The required pieces of cloth are now cut to shape.
Note that the inner layers must be large enough to reach up

he cavity wallg,




T

86

Tha Inner skin layers are now laminated in place according
to section 2.2.7. A thin layer of apnrox. % mam of cotton
flock is smeared over the plug hottom and chamfered faces,.
and rezsin is painted on the vertical faces, Tﬁe plug is
now pushad firmly down into tha cavity, Fig. 3, and held

to tha curvature with weights until the resin has cured.

{Sea Figs. & & 5). The repair is now completed as described

in section 2,2,1% paragraphs 6 ~ 10,
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2.2.15 Sandwich Structure Repair - Major damage to both skins, Method No., 1
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2.2.16 Sandwich Structure Repair

Hajor damage to both skins - Alternative to section 2.2.14

1.

York through section 2.2.5.

Tie damage to both skins must be cut away until sound material
is reached., The hole should be prepared as shown in Fig. 1.
The edges should be chamfered at 1:30 minimum and 25 mm of

the inner skin inner surface arocund the hole lightly abraded.
A 1:36 chamfer will be impossible to achieve if the inner skin
consists ofronly one layer of cloth. In this case a reduced
chamfer is acceptable but the overlap rust not he less than

30t 1.

A backing piece of thin plywood or rigid foam is cut to the

inner hole =ize plus 25 mm all.round,

The ipner skin patch pieces are now cut to shape and should
be the same size or slightly smaller than the backing piece

(weave direction matching the originall.

The patch pleces are now laminated, (according to section

2.2.7) onto one side of the backing piece.

Using a small brush through the hole, resin is painted on
the prepared surfaces of the inner skin. The backing piece
complete with laminated wet cloth is passed through the hole

and pulled up to the skin as shown in Fig. 2.




litan the inner patch as cured the clamping wires and supports
are removazd. Tha joint between the replacement cloth and the
original skin should be inspected. If any gaps are apparent
the patch is unsatisfaciory and should be carefully stripped

off{ bhafore a fresh attempt is made.

A core replacement plug is now carved to fit the cavity, and

the new inner skin surface lightly abraded,

The plug is now fitted into the cavity using microballcon
bonding paste as a padding material. Weights are used to

hold the plug down until the microballoon mix has set.

The repair is now completed as described in section 2.2.1h

paragraphs & - 10.
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242,17 Repair of Damaged Trailing Hdgesy

This section outlines the repair of damaged trailing edges

on ailerons or flaps.

The trailing edge may split cleanly open. If the split is
less than 15 mm the two halves should be prised apart a little and
resin squeezed into the gap. The two sides are then clipped

together until the resin has set.

If the split is greater than 15 mm the two halves are opened
and the mating surfaces abraded. Resin is painted on both surfaces
and a thin layer of cotton flock spread on ons surface. The joint

is then cliponed together until the resin has set.

If a piece of the edge is missing hut the two halves are still
jointed together (Fig. 1) then the edge must be rebuilt with cloth

as follows:
1. Cut back all damaged glass fibres from the edge.

2. Grind away the gel coat and chamfer the surrounding skin
towards the damage (Fig. 2). Grind the damage to a feathered
edge if possgible but do not remove any more material than is

absolutely necessary.

3. Fix a backing piece across the trailing edge gap, and laminate
cloth over the damage. Laminate extra cloth layers over the
trailing edge so that the missing portion of the trailing

edge is nicely built up level and leave to cure, {Fig., 3).
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L. The backing piece is now removed and the repair inspected

according to section 2.%.9.

S The repair is now prepared for the finishing layer as

follows:

(i) Rough edges sanded flush.
(ii) Surface abraded ready for further laminating.

(iii) Surrounding 30 mm of gel coat sanded off.

6. The finishing layer of cloth is now laminated over the
repair and polythene smoothed and fastened over the wet

laminate.

7 When the final layer has hardened, remove the polythens

and inspect according to section 2.2.9.
8. The repair is now Tinished according to section 2.2.10.

If the trailing edge damage extends beyond the bond line and
the structure has single skin surfaces the skin repair is made in

a similar manner to that described in section 2.2.11.

Control surfaces with sandwich structure skins which have
damage extending beyond the bond line into the skins are repaired

in a similar manner to section 2,2.15.

Note that the balance of control surfaces may be disturbed

if too much extra weight is added to their trailing edges.
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2,2,18. Rasair of Damaged Fittinga

Load bearing fittings which are damaged or torn from their
location are generally reset only after the surrounding structure
has been repaired. Unidirectional rovings are often used to
secure fittings. On any repair, care must be taken to ensure
that the fitting is secured in exactly the same manner to that
hefore damage. Jigging of the fixture to ensure correct position

may be required. (

Most fittings will be irrepairably damaged if torn from
their mountiags. New parts should be obtained from the
manufacturer, who wiil alsoc prepare a possible repair scheme

if requestad.




2.2.19 Qeplacament of Canopy Transpatrencies Vel

1.

L]

T

The gel coat and paint on the external surface of the canopy
frame must be removed to enable the screws to be located.

Care should be taken not to cut into the canopy frame ropes
when removing the gel coat and painﬁ. This will now expose
small areas of filler {normally grey in colour) placed over

the screw holes during the original fitting operation.

Remove the filler on the screw heads and remove all
99 x G.,K.N. 4007 screws which are on a 50 mm pitch; remove

the damaged transparency.

Clean out any remaining microballoon wix from the recess

in the canopy Irame,

Lock the canopy frame in vosition on the fuselage and Tit
the new transparency to it; trimming as required. Great
care shonld be taken during this operation or elae large
areas of glass flock filling will be required.

Ensure the transparency is seated well,

Drill one hole at the front and back of the transparency

{on the aircraft centreline) and fit the two screws,

Proceed around the moulding drilling and countersinking
alternate holes in the transparency and fitting a screw as

cach hole is drilled.,

93

Removea the two screws fitted at 5. and countersink the holes.

Re=fit the screws,




e

10.

11.

13-

1h.

99

Drill and countersink tha remaining holes and fit the screws

as each hole is drilled.

Put a strip of masking tape on the inside of the tranaparency
to protect the surface during bonding and remove the trans-

parency.

Abrade the contact areas of the canopy frame and transparency
and degrease the areas using detergent scolution. Leave to

dry.

Cover the canopy surround on tha fuselage with Sellotape to
prevent the canopy becoming bonded to the fuselage at

oparation 12.

Fix the canopy frame to the aircraft again and spread a thin
layer of microballoon mix onto the canopy frame recess and

¢)
scrzw the transparency on., Leave to cure (12 hours. at 20°C),

Make good any edges using glass Tlock resin mix and £fil1 the

screw holes using cataloy filler or similar.

Finish in accordance with section 2.72.10Q.

~
s




242,20 Henaip of Damaged Rigging Bushss

This suction describes the method of replacing badly damaged
rigqging bushes in the wing tangs. This repair is concerned
entirely with primary structure, the utmost care must therefore
be exercised at all stages, If during the repair any further
damage is causad to the main wing spar mewber or to the root rib,

the manufacturer should he contacted before proceeding.

If the bushes are damaged on the inside face only, with no
damage to the surrounding cloth, or if the damage to .the surround-
ing cloth affects only the top few layers of cloth, the repairs

may he effected by using sections 2.2.4, 2.2,11 and 2.2.23.

This repair should not be attempted by any person who is not

fully convergant with glass fibre glider repairs.

1. Yith a sharp chisel carefully removs the glass fibra bandaging
(¥ig. 1} from the port and starboard wing tangs and also the
side cloths from each side of the wing tangs (6 layers each
side of the tang on each wing, as shown in Fig. 3). A note
should be kept of how many layers have been removed and care
should be taken to ensure that no more than the specified number
are removed. If more are removed, then further repair work

cannot be carried out on the wing.

Drill out the damaged bushes and abrade the tangs with
aluminium oxide paper ready to receive the lay-up as described

in saction 2.2.6 ~ A.
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The cloth used throughout the repair is Interglas 92125, as
dzscribad in szction 2.3.4.7 Bafore laving up, cut the cloth
to the correct size to fit along the sides of the tangs.

Care should be taken when cutting cloth not to stretch the
material or distort the weave of the fabric. To obtain the
correct size of glass cloth, the best method iz to make paper
templates of the area which is to be covered, lay them on to
the roll of cloth and cut round them lLeaving about half an
inch extra to allow for any stretching of the cloth when (
laying up. The cloth lay-up should always be at 450 to a
free edge as shown in Fig. Q,Itherefore, special care should
be taken to ensure the correct fib}e direction at the cloth

cutiing stage.

Note: Under certain lighting conditions there will appear
to be a definite grain in the cloth; this does not follow

the direction of the fibres and should be ignored,

Lay-up the side cloths as shown in Fig. 3 as described in
section 2.2.7. The resin mix used is Glycidyl Ether 162
(section 2.3.2). Special care must be taken to ensure that
the fibres of material are laid up at 45° to the edges of the
tangs as described above. The finished lay-up should be cured
at room temperature for 24 hours and the lay-up inspected

with reference to section 2.2.9. The excess cloth can then
be trimmed off using a rotary grinder and the sharp edgas

rounded off using a sanding block,
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A new bush can be obtained from the manufacturers (1 off
Part No. 0654-20-21). The correct position for the bush can
he obtained by rigging the aircraft and marking the position

of the rigging pin on the tangs.

Mote: Great care must be taken to ensure that the wings
are fully rigged, i.e. all the locating pins at the ends of

the tangs are fully home in their sockets.

Carefully drill a one inch clearance hole through the tangs
using a stand drill. The naw bush.should be degreased and
abraded as described in section 2.2.6 - A, and then glued
into position with a cotton flock mix (section 3.9). To
ensura that the'bush is aligned corrsctly the wings should be
rigged together with the rigging pin (Part No. 65A-00-10)
until the cotton flock has cured for 24 hours at room

temperature,

1

The rigging pin can now be removed and the rigging bush cut

in half mid-way between the two tangs.

The surface of the tangs can now be abraded prior to the
bandaging lay-up. The lay-up of the bandaging and inter-
mediate squares is shown in Fig. 1. The best method for
cutting these cloths to the correct size is to cut strips of
cloth 660 mm wide from the roll (Fig. 2). These strips can
then be cut to the correct length during the laying up
procedure. These cloths must also be laid up with the

cloth fibres at ASO to the edges of the tangs as shown in

Fig. 4. The resin used for the lay-up is Glyciyl Ether 162
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{zaction 2.3.2) and the glass fibre cloth is Interglas 92125

as described in section 2.3.4. The cloth is laid up around the
taags as shown in ¥ig. 1 with 80 x 80 um square cloths laid up
around the bushes after each bandaging layer. A sharp implament,
suchr as the point of a pair of scissors is used to carefully
displace the fibres of the cloth around the bush and rigging
fixtures. All the layers, bandaging and intermediate squares

are arranged around the bushes as described above. When the
lay-up has been cured (24 hours at room temperature} all the (
sharp edges are removed with a sanding block and the lay-up is

inspected as described in section 2.2.9.

Tha repair tan then be finished according to section 2.2.10

if required,

The whole repair scheme should then be post-cured for eight hours

Wt O
a’t D!k Ct
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2,2,20 Repair of Damaged Rigging Pushes
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2.2.20 Repair of Damaged Rigging Pushes

Fig. 3 Dimensions of wing tang side cloths
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2.,2,21 Ranmoval and Installation of Aileron Control Surface Hingsas

1.

5»

Remove ailerons using instruction shown in section 3.2.3.

Remove aileron hinges and securing cloth using a flat chisel,
being narticularly careful not to damage the spar. See

section 2.1.3.
Clean all relevant surfaces. See saction 2.2.6.

Temporarily fix the replacement hinges in position on the
aileron pins using plasticine. The hinges should be fixed
at an angle allowing the aileron to move through its full

arc, Ses Fig. 1, also rigging diagram,

Fill the aileron hinge 'V channels with cotton flock mix

in accordance with section 2.3.9.

Position the aileron and hinge assembly to the wing. Fully

support the aileron weight and leave the flock mix to cure.

ATter curing, the plasticine can be removed and the aileron

checked for:-~

{a) Freedom of movement.

{b) Full arc of movement.

Extreme caution is needed when checking the aileron for

movement a3 the weak cotton flock bond may be broken,

If either (a) or (b) are not satisfactory operations 6. and

7. must be repeated.




9.

10,

11,

1z,

13.

lita
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The alleron should now be removed from the wing. Care

should again be exerclised when performing this operation.

For each hinge cut two oversize pieces of 92123 cloth, with

a cut-out for the cloth to fit over the lug., See Fig. 2.

Lay up one layer of 92125 cloth to cover the area shown in

Fig. 3; and in accordance with section 2,2.7 and Ze3e 2.
Cut "lay-up" cloth to dimensions shown in Fig. 3.

Lay-up second layer of 92125 cloth as operation 10. See

section 2,2.7.
Cut second "lay-up'" cloth to dimensions shown in Fig. 3.

Allow the laminated cloth to cure and inspect according to

1
section 2,2.9,

Clean up the laminated area. See section 2,2.10,

Finally, check operation No. 7. MTed €@acwt mwuseons




18

9.2.21 Removal and Installation of Aileron Control Surface Hinges
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2.2.22 Installuation and Removal of Roller Box Assaemblies

2.

3

7-

9.

This section applies to all roller box assemblies.,

Rzmove roller box assembly and securing cloth using a sharp
chisel, being particularly careful not to damage the parent

cloth.

Clean the general area on which the roller box assembly is

to be fitted, according to section 2.2.6.

Position the roller box agsembly by sliding the relevant
pushrod through the rollers and assembling complete. Adjust
the roller box to give equal clearance either side of the

pushrod and draw a pencil line around the box assembly.

Fix the roller box assembly in position using a small amount
of cotton fiock, according to section 2.3.9, and allow to set

hard.

Check position of pushrod relative to rollers and, if necessary,

(

repeat operations 3. and 4,
Cut 8 pieces of 92125 cloth as per Fig. 1 (2 on each face).

Lay-up cloth layers as shown in Fig. 1, according to section

2.2.7.

Allow the laminated cloth to cure and inspect, according to

section 2,2.9,

Checikk the pushrod control for full and free movement.
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2.2,22 Installation and Hemoval of Roller Box Assemblies
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Rapair of Worn Bushas

Worn bushas may ba rebuilt uwsing a resin based filler

material which has good bearing properties.

If the bush carries a non-moving part its material will have
a neutral glass fibre colour and the filler mixture required is

as specified in section 2.3.11.

Depending upon the degree of wear there are two alternative
repalr methods as follows:
A, The bush is rebuilt around an undersize mandrel which is
removaed after the resin has set. The resulting hole is
then reamed out to size. This method is used when the amount

of wear is siight and only a very thin layer of filler is

required to bring the bush back to gize,

D ‘The bush is rebuilt exactly to size around the actual bear-
ing member (or a mandrel of identical size). This method

is usad when the thickness of filler required is fairly la}g(
The qgeneral repair technidue ig as follows:-

1. 52t bush axis vertical,

2. Degrease and abrade the bore as described in section 2.2.6 - A,

T Blank off the lower end of the bush with a backing piece

(Fig. 1).

. If the mandrel is tubular, blank off one end.




T

T

10.

Wax rolease the mandeel surface.,

Eatimata the quantity of filler required. Mix it gently
to avold stirring in aiv, if possible leave to stand for

10 minutes, and then pour it into the bush hole (Fig. 2).

Gently push the mandrel to the bottom of the bush. This

forces the filler up the annulus and any surplus out of the

top,

If the bush has an opposite mate, the mandrel must be aligned

with it and secured until the filler has set (Fig. 3).

The mandrel is now removed, and if required, the bush i

W

reamed to size,

The bush surface should be examined and must be found void
frea, If any volds are present the effective bearing area is
raduced and the filler strength lowered, In this case, the

filler wmust be completely removed and a fresh attempt made.




2.2.23 Repair of Worn Bushes
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2.2.2% Renawal of Wing Tang Spigot

Dawmage occurring to the rigging pins; in the form of scoring

on the pin which makes rigging difficult or which is on the

stressed portion of the pin, may necessitate the fitting of new

pins.

(See diagram).

‘Fhig work must be carried out with great care throughout as

delamination of the binding cloth around the root fitting will

require a more major repair.

i.

2,

3.

5.

From the diagram mark the position of the hollow rivet holding
the pint into the root fitting. Drill through the fibre glass
on one sigg_of the tang towards the centre of the hollow rivet

using a 3" dia. drill. Similarly, drill from the other side,

Mark the boundary of cloth to he removed by scribing a 15 mm

dia, circla with the pilot hole as o centre.

Using a pointed rotary file gradually open up the pilot hole
to the scribed mark and expose the full rivet head. (See

diagram).
Drill off the rivet head and extract the B mm dia. rivet.

Drill a +" dia. hole in the pin to enable a tommy bar to be

pushed through, and using the fommy bar remove the pin..

Fit the new pin, assembling with anti-fretting compound.

{Duralac, Celloseal, etc.).
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lO»

11.

12.

115,

Fit the new rivet asupplied.

Using coarse emery cloth abrade the metal parts at the base
of the hole and the fibre glass around it. Degrease tha
hote using Acetone or MEK and allow %o dry (at least one

hour in warm conditions).

Tne hole must now be inspected to show that delamination of
the fibre glass around the hole has not oceurred. (See
diagram). If it has delaminated bayond the limits indicated!

a further repair must be tackled, and reference must be

made to Vickers-5lingsby for further information.

If the hole i3 acceptable prepara glass flock according to

saction 203& 10,

Fill the holes with glass flock starting by smearing all the
surfaces inside the hole with the glass flock mix. Leave
+he flock standing proud of the hole and finally clamp two
pieces of wood (covered in sellotape or polythens) over the (
Tlock compressing the flock and sgueering out the resin.

Leave for 12 hours in warm conditions to cure,

Finally, dress the repair.




2.2.2% Renewal of Wing Tang Spigot
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2.3.1

Some Do's and Don'ts

DO

Lo

LCO

[H4)

Lo

bo

BO

DO

DO

e

Bo

Do

Lo

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

refer to the manufacturetr in any case of doubt.

remove all damage back to solid glass fibre laminate.
remove all gel coat from any bonding surfaces.

stagger all layers 6f cloth and use the correct splice
angles.

mix the resin well and in the correct proportions.

use clean working surfaces and tools.

chack all control movements after completion of the

rapair.

contaminate the repair with oil, wax, grease, etc,

use dirty mixing pots or brushes.

use oversize patches,

lay the cloth in a different direction to the original,
disturb the repair until the resin has cured,

use waxed pots,

forget to check the soundness of the repair bhefore
flying the glider again.

leave dust, tools, chippings, sandpaper, etc.y in the

glider.
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Laminating Resin - Glycidyl Ether 162

Tais section gives dztails of Glycidyl Ether 162 which is

the currantly recommended laminating resin.

Storage

Safety

Precautions

Hardenar

Mixing

Pronoritions

Cure Cyole

As seaction 2.1.2.

As gection 2.1.4.

Shell Epikure 113

By weight:

By volume:

Mass 1CO g

Mass 5CO g

100 parts resin to 38

2 parts resin to

X o
2 at 23 C

b=y

- Pot 1i

- Pot life at 23°¢C

i

i

Shelf Life unlimited.

parts hardensr.

part hardener,

50-60 min.

15-25 min.

After the resin has hardened it wust be post cured

for 8 hours at 5A°C befors its full atrength ia

obtained.
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Gzl Coabt Rasin - Ledgonal Yerka

2
.
L
L]
e

This section gives details of the gel coabt which is

currently reconmended.

Manufaciurarts
Datails Lesonal Werke (Germany)

Gel coat (polyester) - part number 3.6912

Catalyst (hardener) -~ part number 7.2051

Storage As section 2,1.2. (
Shelf life - 6 months.

Safety _
Pracautions As section 2.1.%L.

Mizxing
Pronortions 160 g of resin to 2 cc of catalyst,

folour Whita

—y

Application The gel coat should be applied with a brush, as
evenly as possible and will dry to a tacky surface

ready for laminating) within 60 minutes at 23°C.

The surface must always be just dry before any
laminating ig attempted or any further coats are
applied. Any laminating must be done within

2% hours of gel coat application.
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Glays Fibhre Fabric « Interglas

120

Thizs section gives details of recommended glass fibre

rzinforcenent materials,.

Four types of glasg fibre fabric are

in current use,

ADprox. Approx,
. Dry -

Manufaciurar! s weight reqd. , Yeiqht Weave Laminate

h AELREER Y L far one metire” (lm/g2) Type Thickness
of cloth 9 { mm)
90070 52 78 Plain .08
92110 107 160 Twill «17
92125 187 280 Twill «29
G2l4y 140 210 Unidirectional «22

Manufachurer

Storage

Interglas (West Germany)

A sackion

l.

»

Liw




2

i

Glasa Finrae Unidivzetional Rovings - Sitanka

Manufacturer's
Part No.

Manufacturar

_S__torage

1055 - 2400 tex

2.4 g per metre length.

Silenka (Holland)

As section 2.1.2.




2.3.0

Rohacell Foam

Manufactursrts
Part No's.

Colour:

Hanufacturer

Rohacell 31 -~ Density 30 kg/m3

Rohacell 51 ~ Density 50 kg/m3
White

Cornelius Chemical Co. Lid,.
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Ralease Agents

This section gives details of the release agents

recommended for glass fibre repairs,

Scott Bader Crystic Release Agent No. 1%

Furane Resin (Borden Chemicals). *

Either of the above release agents may be used to seal

timber mould surfaces.. ' (
Simonize Wax Polish (not with Silicong modification)

Used for polishing mould surfaces.
Scott Bader Crystic Relesase Agent No. 2 (PVAL)

Liquid release agent to be brushed or sponged onto the
mould surface. Allow to thoroughly dry before gel coat

application.

*These two release agents are only suitable for sealing timber
mould surfaces and are not to be used for releasing glass

fibre from mould surfaces,




2. 3-8

Microba

lloon Epoxide Bonding Paste

paste a

Mixture

This section gives details of the microballeon bonding

nd filler which igs currently recommended.

Glycidyl Ether 162 - 1C0 parts by welight

Epikure 113 hardener

i

18 parts by weight

Microballoons

BO'parts by weight

Aerosil

0-2 parts by weight

Do not mix more than 500 g at once.
Use within 30 minutes of mixing.

Curing time - 24 hours at 23°C.
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2.,3.9 Cofton Flock Epoxide Doading Paste

This section gives details of the cotton flock honding

paste which is currently recommended,

Mixture

Clycidyl Ether 162 - 100 parts by weight
Lpikure 113 hardener - 38 parts by weight
Cotton flock -~ 20-40 parts by weight
- depending upon desired

thickness T

Do not mix more than 500 g at once.
Use within 30 minutes of mixing,

Curing time - 24 hours at 23°C.




2.73.10 Glass Tlock Epoxide Mix

This section gives details of the glass flocic epoxide

wmix which is currently recommended.

Mi xture Glycidyl Ether 162 - 100 parts by weight
Epikure 113 hardener - 38 parts by weight
Glass flock ~ '50~-70 parts by weight
depending upon desired

thickness

Do not mix more than 500 g at once,
Use within 30 minutes of mixing.

Coring time ~ 24 hours at 23°c,
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2+,3.11 Bush Filler Material

This section gives details of the bush filler material
mentioned in section 2.2.23. for rebuilding bushes carrying

non-moving parts.

Mixing

Proportions Glyecidyl Ether 162 - 100 parts by weight
Epikure 113 hardener - 38 parts by weight
Marble Flour ~ 360 parts by weight (

Cure Cycle Pot life approx. 45 minutes.

The filler must be cured for 8 hours at.ShOC

before its full strength is obtained.




3.  SERVICE MANUAL




INTRODUCTION
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This section details the minimal amount of work reguired to maintain

the ¥aga in prime flying condition throughout its 'life'.

3.1 CLEANING THE 3ATLPLANE

3ela1

3.1.2

Painted Surfaces

Washing the external painted surfaces of the Vega regularly
with soap and water to remove grit, dust, etec., will help to main{
its excellent finish. On no account should abrasive detergents be

used to c¢lean the external surface.

4 final rinse with clean water followed by drying with a

goft cloith or chamois is recommended,

A good quality car-type wax may now be used to polish the
extarnal surfaces. On no account should a wax containing silicon

be used.

Canopy Perspex

The perspex can be washed and rinsed in the normal manner.

Never clean the perspex with a dry cloth.
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3+1.3 Cocknit Interior

A small portable vacuum cleaner ig idesal for removing

accumulated dust from the interior.

Interiors having painted surfaces throughout can be washed
and rinsed in th2 normal mannetr and dried with a soft cloth or

chamois.

Fabric interiors can be freed of accumulated mud with a

soft brush and the resultant dust removed with a vacuum cleaner.




3.2
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REMOVAL AND REPLACIMENT OF CONTROL SURFACES

3-2)1

3.2.2

Tagua 2

Am,

No.

s

Ramoval and Replacement of Wlaevators

1,

Saquence of operations: -

Remove the tailplane from the aircraft in reverse to the
manner described in the Flight Manual section on

"Rigging the Sailplane®.

Support the tailplane vertically leading erge down.

Remove the split pin and washer at the centre hinge position.
Siide the elevator to port and 1ift it clear of the tailplane
Replacement is carried out in the reverse order to the above

(

Cheek controls for free and full movement, ref. P.33 and 3L,

Renew all used gplit pins.

Removal and Heplacenent of Rudder

1.

2

3.

Ifn

Sequence of operations:-

Remove the tépe covering the access holes at the bottom of
the rudder,

Remave the boli, washer and nut assembly using a box type
spanner.

Remove the rudder shroud from the top of the rudder by (
pressing tie shroud arms inwards. The shrou& can now be
withdrawn passed its hinge pins in the rudder.

The rudder can now be Qithdrawu by the combined action of
pulling aftwards at the bottom and lowering the rudder top
hinge out of its unibal housing.

Replace the rudder by reversing the sequence of operations
given above.

Check controls for free and full movement, ref. P.33 and 3k.




3.2.3 Removal and Ranlacement of Ailerons

Sequence of operations: -

1. Support the wings,
2. Cpen the airbrakes,
3. Remove the detachable inboard end of the aileron by

unscrewing the two socket head SCrews,

L, Slide the aileron inboard approximately 2" and lift away
from the wing and actuator.

Se Replace the ajilerons in reverse sequence to their removal.

6. Check controls for free and full movement, ref, P.33 and 3k,

N.B, If sealing tape is fitted this must be removed before the

ailerons are removed.

3.2.4 Removal and Renlacement of Flap/Airbrake Assembly_

Sequence of opseraticns: -

1. Support the wing.
2. Upen the airbrake fully,
3. Disconnect the drive to the flap at the inboard end by

removing the headed pins and split pin.

L/ Disconnect the drive to the airbrake at the point where
the forked pushrod'atfaches to the triangular shaped
swinging link. Do this by removing the 8plit pin, washer
and headed pin at three positions along the airbrake.

5. Rotate the airbrake further open and remove the screws

retaining the ten airbrake hinge pins,

N.B. These are held in position with Loctite and may be

difficult to remove,

6. Remove these airbrake hinge.pins and 1ift away the flap/
airbrake assembly complete.

Issue 2
1

A No, &
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7e Renlacement is carried out in the reverse order to th=
above. Use Loctite 636 o lock the pin retaining screws.

8. Chaek controls for free and full wmovement, ref. P.33 and 34.

3.2.5 Balancing Raquirements for Conktrol Surfaces

Maximum Maximam Maeimu
Control Allowable | Allowable M;‘s;;
Surface Unbalance Free Play* (1bs)
{1b ins) (ins) (xg)
{kg mm) {mm) 9
15.00 40,12 k.10
Rudder 173.00 43,00 1.85 (
5.00 10008 ’hSO
Alleron 58.00 +2,00 2.05
6.00 +0,08 330
| o
Elevator 69.00 :g‘oo 1.50
+0,08 )
Flap - ‘ N/A +2.00 ;'17.50
0.03 ;
ALrbraks N/A 5.00 ) 7.95
#Measure the free play at the trailing edge adjacent to the (
J

actuator position/s with the control surface in the neutral

position, except for the airbrake which should be fully open.-

Tasne 2

An,. No, %
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LUBRICATION
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3.3.1 Prior to Rigging the Aircraft

(i)

(ii)

Thoroughly clean and grease the areas detailed below: -
Wing root end spigots and unibal bearings.

Wing to fuselage flap drive coupling- faces,

{(iii) Tailplane attachment points.

3.3.2 Every 100 rlying hours or & Months

The areas defined below should be thoroughly cleaned and

greased every 100 flying hours or 6 months, whichever occurs

first:-

(1)

(ii)

Aileron, rudder, elevator, flap/airbrake hinge assemblies.

Rear undercarriage.

(1ii}) Main undercarriage and control circuit.

{iv)

Aileron, elevator, rudder and flap/airbrake control circuits
complete,
The recommended grease for all applications is Aeroshall

grease.

3.3.3 Tcw Hook Release Mechanism

The tow hook release mechanism is situated on the under

carriage front leg because of this the item requires frequent

inspections,

The actual frequehcy of inspection will depend on how often

water ballast is discharged and the gliding site being used.

The following minimum maintenance is required:

Every Three Months or 100 Hours Flying

Remove the quick release from the aircraft and clean off

excess dirt with an airline. The release should then be

examined as followz:

1)

2)

3)

Examine the attachment holes for wear
Examine the two springs for wear, corrosion and slackness
Examine the ring carriage for excessive wear marks,

freedom of movement and wear on the pivot bolt exceeding .0QLOv
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4) Examine the hook For excessive wear marks and free play which

should not exceed 025" sideﬁajs or fore/aft,

5) Examine the release cable attachmenkt point for wear.

1f any of the above conditions are present the unit should be
serviced and the worn parts replaced.

If the inspection was satisfactory the unit should he greased as
follows:

1) Remove the bolt attaching the ring carriage and hook and allow the
hock and carriage to slide froin the housing. Take care to preserve
the four thin washers on this pivot. The nukt may be reused since
it is captive in the Vega installation being prevented from falling {
off by the attachment plates on the under carriage.

2) Apply grease liberally around the pivot and on the link ends.

3) It will not normally be necessary to remove the second bolt holding
the operating guadrant to grease the top pivot, If it is desired
to inspect more thoroughly the bolt may be removed and the guadrant
together with the hook and link arrangement can be withdrawn
Take care to preserve the two distance tubes which lie on the
gquadrant bolt inside the springs. The nut may be reused since
it is held captive by the attachment angles.

a4 Having thoroughly greased all parts of the mechanism replace the
components in the reverse order.

5) Check for full and free operation with a cable ring. ..

6) Refit the release unit to the Vega.




HANDLING AND TRANSPORTATION

The greatest care should be taken when man~-handling GRP sailplanes

because the slightest impact or rubbing action with harder than GRP materials

can easily ground the aircraft at the most inconvenient of times.

Transportation of the Vega sialplane should be done using a Vickers-

Slingsby trailer which will have been specifically designed for this purpose.

K

Failing this the following points should be observed when transporting the

gsailplane: -

(ii)

(iid)

Support the wings via the root tangs and at the tip, being sure
at the latter position to use a foam cushion inside the strapping ﬁf(
device to protect the dalicate wing skin, Fix ail the control

surfaces and rigidly attach the wing supports to the trailer.

The fuselage can be supported on its wheels and/or by the wing

pick-up pins.

The tailplane and elevator assembly should be clamped in a suitably

cushioned trestle and rigidly attached to the trailer.

Finally, double check the compornents are rigidly fastened down

and that no movement can occur during transit.

In the case of an open trailer. the sailplane should be completely

covered with a waterproof sheet which will not scratch the canopy or

paint.

Isgue 1}

L

-
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TECHNICAL INSTRUCTION '_m;;,

HHTLE

T..No. 105/T65

T65 'WEGA' Canopy Jettison Mechaunism

CLASSIFICATION

" G.A.A. Mandatory

COMPLIANCE Inspection to be carried out before next flight, unless LIO 'Elevator

& Canopy Jettison Mechanism', 20th August has been carried out.

OBJECTIVE

To engure the canopy will jettison during flight if required.

JUSTIFICATION

A malfunction of the canopy emergency jettison mechanism during

APPLICABILITY

Mechanism', 20th Aug).

flight prevented the pilot from abandoning the aircraft.

A1l Slingsby T65A, G, D gliders, expanding on CAA Airworthiness
Directive No. 006-09—82 (LTO 'Elevator & Canopy Jettison

CONSEQUENTIAL

LIMITATIONS

ACTION

1.1
o 1.2
gl 1.3

1.4

2o

DONC/ 2-/‘

.,

Pant— {the pitot tube and re-rout the tube on the outer surface of the

Deme 2.2 Paint a white line on the canopy arm marking the pos:.tlon of %h tube'

-

Insp;ction must be -carri;ad out on receipt of {_:his T.1.

Remove the éanopf from the fuselage.

Ensure the two bolts (indicated in Fig 1, Item 2) are tight.

Inspect the front porti_onrof fhe release pushrod (Fig 1, Ttem A’l) and
ensure the pushrod is not bent. The release pushrod should slide

easily through the guides by pulling on-the canopy jettison handie.

Inspect the pitot tube for damage where the tube is routed under the
channel sectioned arm of the canopy. If damage is apparent replace |

channel securing the tube as previously {(vefer Fig 3).

Before further flight modify, and check the opera‘clon of hhg cano
release mechanism as follows i~ A 1

Cut the tube on the release pushrod to a height of 15mm (refer j?f ’1).

PARTS REQUIRED

(Fig 1) on the release pushrod in the locked position.

3

.- . J - .
{SSUED BY: '
[75?, . Date éz 5013[[\ E]
e 22
forand on behalf of ~ SLINGSBY ENGINEERING LIMITED g S R
Kirkbymoorside, York Y06 6EZ, England. Tel. 0751 31751 Telex 57911 Pags ‘ of It
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YEGA  TES  MANUAL  AMEMDMENT - Te5-17L These Rag
inserted into the back of the YVega Manual.

i
n

-+

o

are

.oz TeB-17L

The Te5-17L differs from the standard VYegza in that remcveable wi
2xiensions are fitted at WS 7399 which increase the wingspan to 1
metires, Fittinge are provided to enable the origional wingtij
to be refitted (15 metres wingspan). Adequate strength margins °
the 17 metre configuration are maintained by built-in mass halan
within the extensions to provide wing bending inertis relief. ai
bv avolding carriage of water ballast, In the 15 mety
configuration the glider reverts to T65%4 or TE5D (as appropriate
as described in previous parts of this manual. CG limitations ar
unchanged when in the 17 metre confisguration. Never exceed spee
reduces fo 125 knots and there is a =mall increace in max Al
other flight limitations are unchanged,

The following sections of the manual sre amendod

1.32.1 Wing Vega TinGm-1 7L

Alres Y a7 =sa om

Span 17.00 m

fispect Ratio 2701

Standard Mear Chord LS W

Chord st WS 73495 L2720 m

Chord at W3 8350 O, 270

Aalleron ares 0,281 sg m

Alleron chord/wing chord 0,17 out to WS 7395,
then incre=azing
linearlty to ¢.23 at
W5 5280

Allaron span L0358 m

i,3.6 Weights

Max ALY without water ballaszt 27F ke ovsE0 iz

Max isrding weieht 00 de W dias o

Vo to e sarecied




1.4.3,1 Bizging the sailplane . Fitting the wingtip extensjons

Remove the 15 M tigs by receet - o Fripre . SRH S SR
“teterrt Pulling the pin out forwards, and sliding the tip of
- in the tip extenzions, ensuring that the aileron extensic
I5ins Shgage in the laxt 12 mm of travel Insert the retaining =31

: tatE T i ; fully home. The iunctic
between +he wing and wing extension must be sealed using 25
wide PYC tape.  Thae nction hetween the aileron and its extenei.
Must not e zealad vwith tape,

[= L.

Operating Limitations - Th5-17 L
1.5,1 Weights

Max talke oryr welght 277 g 250 e
(No water hallast )

1.5 2 Speeds=

Flap Crerating range 11129 ppate CER - D2 by
Mas spesd airbrapges TeEnn 1I% kbpats TEEL dbpcho

129 Enotz C221 kEmshy te e wal bed s tred radial line on asy,
106 o 125 brcts 197 g, 231 kmiho to be markad pes vellow are on 4




24 Neatherd Moor

Telephone: Q362 BY3#98 Dereham
Nerfolk
Proprietor: J H Odell NR2O 44X

BGA Senior Inspector
1/C/7111 ME

Invoice Number Date: lg MJ 8‘7

Name: (: (:&Jkk&¥

To supply of Yeega wing extensions. and L 8]
modification of VYega BGA 2496 to TE5-17L stancard, L8775 v
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1 look forwsrd to meeting vou on 16th March 1989,

Sincerely

it O

I'H odelel—




Proprietor ¢ J H Odell Sajilplane Services
24 Neatherd Moor

Dereham

NORFOLK
Tel : 0362 693898 NR20 44X
Mr @ J Clarke 20th February 1989
Uoodcrof t ,
Frome Park Road o2 TR
Stroud
Glos.

Dear Chris

Thank you for your deposit of £200 for the modification kit to
bring your Vg to T65-17L standard. Please confirm that your
glider is a@hasr 28 embodied, and does@have Mod
20 or 34 embodied, and has the white acriylic finish, rather than
the optional gell coat. "‘ g -

I confirm that 1 have booked in vour glider for the week beginning
13th March 1989 and I would be grateful if you could deliver it to
me on Thursday 16th March after Spm, rather than Tuesday 14th
March as we tentatively agreed, You will be able to see your wing
extensions then, and if you are not satisfied with the product
then vou can have vour deposif back and cancel the deal.

The glider should be ready for collection by the following Sunday .
although I would be able to park the glider and trailer elsewvhere
for you until after Easter. However I would not be able to accept
liakility for the glider and 1 ask for confirmation that the
glider will be covered by your insurance whilst in my custody,
including whilst I am towing it: you will need to clear this with
your linsurers., You will also need to advise your insurers of the
modification. which changes the type designation of the glider,
and which will be a material fact to the policy, as well as
increasing the hull wvalue by £3000|

The total price for the modification is now £1,879, including
painting. but not including BGA certification (£25). Please bring
with wvou a bankers draft or Building Society cheque to £1,875
pavable to Sailplane Services. and a separate cheque payable to
1he BGA ¢ the terms are cash on delivery.

I am now in discussion with a packaging company who are designing

me o container for the wingtips, suitable for screwing to vour
trailerr wall. 1 will advise price amd availability of this
container in dus course @ please let me know 1f vou are

interested.




% Vega Undercarriage tever,

Fallure of rod-end bearing assembly resulling
In undercoarrloge coflapse on takeofi,

The unibal race i o kight Inlerference it inin o sieel aye welded {0 the rod end. Refention
is ossisied by thres light peening marks impressed inlo the eye. The eye deloched from
ihe bearing ond feli free nio the cockpil relecsing the unde:cordoge lock. The assembly
maoy have been weakened by opetation of the lever from outside and ocross the cockpit
when fitling the belly liolley. o

Re-fiHing the unibal race wilh heavier peening and Loctite ‘Bearfng Fit 641, avolable In Smi

pocks from Beoring Senvices, plus greater care In ground operatlion shouid prevent furlher
problems.







DWG/MS
March, 1978

Slingsby T,65A.

¢

SLINGSBY T.65A — VEGA MANUAL.
G-BGCU

This manual complies with British Civil Airworthiness

RequirementS'Chaptér A6-2 and A6-7, the technical

content of this manual has been verified and certified

.-.l‘."l-‘..i..ll'DﬂlOIOIQ"D.“'

R. Sanders
Chief Designer.

{ _
Date: . |3 7 5"“’"’7? ‘e

LRI A

C.A.A. Approval No, DAI/Z2243/46

P e R A LR A ) e

G.E. Burton
Managing Director

N
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TECHNICAL INSTRUCTION . AT

TITLE

T.l. No. 1 5
P65 'WEGA' Canopy Jettison Mechanism 05/165

\./2-5 For the canopy to jettison, the pitot tube must disconnect
relatively easily from the instrument panel. Therefore the connector
must not have the tubes wired or retained in any manner, but only
have the pitot tubes pushed into position, utilising a connector
gimilar to that shown in Tig 2,

(/2.4 The canopy hinge beam may require the area 'A! (Fig 1 & Fig 3) to
be filed away giving a smooth radiused profile to prevént a foul
occuring when the canopy is jettisoned. : :

""2.5. With the canopy in the closed position and locked, pull the canopy |
oI - jettison handle and simultaneously 1ift the canopy at the fwd end.
The canopy should now lift off hinging about the aft latching point.

ISSUED BY: , , ]
%M&’/‘ Date ‘__ZZ -\j_';:(* 572 .

SLINGEBY ENGINEERING LIMITED
for and on behalf of Kiekbymoorside, York Y05 62, England. Tel 0751 31751 Telex 57011 Page 2 of L /




Slingsby Engineering Ltd.
Technical Instruction

105/1765
FIG 1 P65 Canopy Jettison echanism
e
,ﬂ""'_/—' 1
Canopy - ’H"_/'__/ .\
T J
- {Jettison
Area 'A! \Handle
L4

1] [ , g’
e H
\-
/ Cut Tube to a length
S of 15mm
\_/

Bolt (2 off) ponce Pushrod [_! mt

§ ol I

o
G

Pitot Tube Connector

Page % of 4
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Slingsby Engineering Ltd.
Technical Instruction

105/T65

C:::NR\ . e Prill 5S¢

Instrument
At Panel

N\
\

Area

vigw &

Canopy Hinge Beam

Pitot Tube

R1~=10mm

Radius the corners (R & R2)

f%wﬂ7 ) Page L4 of 4
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',7 SLINGSBY Kirkbymoorside, York YO6 6EZ, England

Telephone 0751 317571 Telex 57911

Alrcraft Type T65A Vega Constructors No. 1893
Registration No. G-BGCU Alrframe Hourg:

Certificate of Compliance

Work carried out to Slingsby Engineering Limited Sales Order Vega 9. Recorded
and signed for on Slingsby Englineering Limited Work Sheets REP/C 1816.

The following Modifications and Technical Instructions have been carried out:
1. MANDATORY MOD 12 Flap Airbrake Control Handle. Intro "Lock over" (TI85)
TI82 restriction removed. (
MOD 27 Vega Wing Repair (TI88)
MOD 30 Increased strength tail wheel top support tube.
TI 83 Wings Deflocked.
TI 84 Mandatory inspectiocn of Aileron Circuit.
TI 86 Water Ballast warning placards fitted.
TL 89 Inspection of Stiff Anchor Muits.
2+ NON-~ MOD 11 Flap Airbrake Lever in cockpit. Pwd attachment is now
MANDATORY Universal Joint.
MOD 15 Extendable Canopy Catch.

MOD 23 Tubular fairing for rear u/c retraction cable.

The aircraft has been re-weighed and new placards fitted. New Empty weight is .
5761bs and revised C of G is 21.01" AOD. Max. pilot weight is 1991bs. Min piloc
weilght 1431lbs.

Duplicate inspection pefformed on Aileron, Flap/Airbrake and Undercarriage controls
in accordance with the requlrements of British Civil Airworthiness Requirements
Chapter 34-3. Co-

'rE
X
lst Sig: s sevpoe .\%‘.“.‘.’.—.“-{f..--..-.-e.--..... DAI/2243/46 AUthOrltY .o- 1--3;‘&.0-"'"" Dat(
. (o
El’ld Sig: .Q-o--@- .[ﬁﬂncIODICIOIIQJM".'M“"II- DAI/224:3/46 Authorlty o.-E-! .-j;hﬂ .?:.1;3.0_-... Dat(

I hereby certify that the inspection/overhaul/repair/replacement/modification
specified above has been carried out in accordance with the requirements of
Chapter A4-3 of British Civil Airworthiness Requirements.

Signed: ........ﬁff1?7€%&52%—1............ Date: .?2!;57?tff.!fl§??.

DATL/2243/46 Authority
Deputy Chief Inspector

For and on behalf of
Slingsby Engineering Limited

Aeistered mEngland registration no HONEQ A meamber of The Brtish Undervater Eng:neenng Ltd Groupof Companies
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TECHNICAL INSTRUCTION No. 91

SLINGSBY T65A VEGA

PREFLIGHT INSPECTION AND REPLACEMENT OF ELEVATOR
ACTUATOR PIVOT PLATE PIN

Introduction

A case has been recently reported of the circlip that holds the pivot pin
in place, being knocked off during rigging. This instruction requires a

pre-flight inspection and later replacement of pin and circlip with a new
pin to take a split pin and washer.

Applicability

All T65A Vega gliders fitted with circlip retained pin. Works Nos 1885 to
1920 inclusive.

Compliance

This instruction has been made mandatory by the C.A.A. A pre-flight inspection
is required until modification action has been embodied. A new pin is to be
fitted within three months of receipt of this instruction and log book marked
T.I.91 satisfied. '

Procedure (Pre~Flight Inspection)

Petermine whether the glider has the circlip retained pin fitted. If so please
inform Slingsby Engineering Limited who will provide a new pin free of chargee.
The pin is to be found on top of the fin rear spar and holds the elevator
actuator plate onto fin post fitting. Note position of circlip, ji.e. port or
starboard. Carefully rig tailplane into position, deflect the rudder fully
opposite to the side of circlip, with the aid of a torch, look up through a

small gap in the elevator actuator plate and check that circlip is in position.
If circlip is not in position remove tailplane and replace circlip. Repeat above
procedure.

Procedure (Replacement Pin)

Remove circlip and pin. Fit in new pin from stbd side add washer and split pin.
Rig tailplane and check for free movement in elevator.

Parts Required (to be supplied,on demand, by Slingsby Engineering Limited)

1 off TE5AA45-136 (Iss 2 or subsequent) pin
1 off SP126/E vasher (thin}
1 off SP9J/B4 Split pin.
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