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I. General

I.1. Log of revisions @‘
— O

Revision | P = Yption|L Date
No. G§>1ﬁ%§§f4@lvgﬁgé# approval

) signature

All Manuals for GROB G 102 can be ordered at:

o o

- Burkhart Grob of America, Inc.
1070 Navajo Drive, Bluffton Airport Complex
Bluffton, OH 45817 (419)358-9015 or 9025

- Grob-Werke GmbH & Co. KG
Unternehmensbereich Burkhart Grob Flugzeugbau
Flugplatz Mindelheim-Mattsies
8939 Mattsies, West-Germany
(08268) 411
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I.2. Pages included:

1 Dec. 6, 82 6, 82
1la Dec. 6, 82 @% Dec. 64 82
2 ct. ‘5 Dec. 6, 82
3 Dec. 6, 82
4 Dec. 6, 82
5 Oct. 82 32 Dec. 6, 82
6 Dec. 6, 8 33 Dec. 6, 82
7 Dec. 6, 82 34 Dec. 6, 82
3 Dec. 6, 82 35 Oct. 82

9 Dec. 6, 82 36 Oct. 82

10 Dec. 6, 82 37 Oct. 82
10a Dec. 6, 82 38 Oct. 82

11  Oct. 82 39 Oct. 82

12 Dec. 6, 82 40 Oct. 82

13  Dec. 6, 82 41 Oct. 82

14  Dec. 6, 82 42 Oct. 82

15 Dec. 6, 82

16  Dgc. 6, 82

17 Dec. 6, 82

18 Dec. 6, 82

19 Dec. 6, 82

20  Dec. 6, 82

21 Dec. 6, 82

22 Dec. 6, 82

23 Dec. 6, 82

24 Dec. 6, 82

25 Dec. 6, 82

26 Dec. 6, 82
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ce

I.6. Description
b a single seat

The CLUB T @3 i
perfoq%gs i £0r the club class with

a T-ta irbrakes on the upper wing
surfac

The STANDARD ASTIR III is the equivalent
high performance glider for the standard
class, with retracting undercarriage and
ballast tanks in the wings.

The glider incorporates the most modern
fibre rei 59‘%59 plastic technology. The
fuselage “dre fabricated from Carbon
fibre; all other surfaces and shells are
glassfibre.

Technical Data

Wingspan 15,0 m (49,2 ft)
Length 6,75 m (22,1 ft)
Height 1,26 m ( 4,1 ft)
Aspect ratio 18,2 (18,2)

wWing area 12,4 m2 (133,5 sq.ft.)
Maximum flying weight —
with waterballast 450 kg (992 1bs)
without waterballast 380 kg (838 1bs)

Maximum wing loading 36,3 kg/m2 (7,4 1lbs/sq.ft)

-

December 6, 1982

pproved by LBA
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II. Operating limitations @
IT.1 Categor ?n :
U t
tI5n Basis: 14 CFR Sections
™y

g to JAR 22

and 21.29 effective 1 February 1965;

and Joint Airworthiness Requirements for
Sailplanes and Powered Sailplanes
(JAR-22), dated 1 April 1980.

II.2 Permitted operations:

1.
2,

VFR day
Simple aerobatics (loop, stall turn,
lazy eight, chandelle, spin)

II.3 Minimum equipment

1.

2.
3.
4.

5.
6.
7.

Air speed indicator reading to
300 km/h (162 knots, 187 mph)
Altimeter

Four part safety harness

Back cushlon of at least 3" depth
when compressed, or parachute
Loading limit placard

Flight limits placard

Flight Manual

II.4 Alrspeed limitations

Never exceed VNE 250 km/h(135 kts,155mph)
Maximum Rough VB 250 km/h(135 kts,155mph)
Air

Manoeuvring VM 170 km/h( 92 kts,105Smph)
speed

Maximum on VW 120 km/h( 65 kts, 74mph)
winch launch

Maximum on VT 170 km/h( 92 kts,105mph)
aerotow

Maximum for VT 250 km/h(135 kts,155mph)
operating

landing gear,
and L.G. extended

December. 6, 1982 Approved by
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*\—/ At 250 km/h
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likely to be e =
cloud
over r )

The m

0SB
6 £ % ve rotors,

Wwhile flying

vring speed is the maximum

speed at whlch full control deflections

- are permiss ble. At VNE only one third
of the available movements may be used.
True airspeed is higher than indicated
airspeed at altitude.

This fact has no influence on the
strength and the aerodynamic lcads on

the sailplane. But

for flutter

prevention VNE must be decreased
according to the following table.

Altitude (1t)
VNE (indicated knots)
(indicated km/h)

Alr speed Indlcator markings

0-6500
135
250

10000
128
237

13000
121
225

16500
115
213

19000
109
202

72-170 km/h
170-250 km/h

39-92 kts
92-135 kts
135 kts

At 90 km/h| 49 kts

Green bow(no rmal range

¢ (caution
ellow bew range)

Red line (max. “tpeed)
Yellow triangle (mini-

mum approach speed
at max. flying weighl)

45-106mph
106-155mp
155 mph
56 mph

December 6, 1982

s
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Installation Erro I@ -

The airspeegd i gg; st~¥e connected to

the £0]1%" ¢ Pitot head in the tail

fin,é%%i' ents side of the fuselage near
4

the

Using a calibrated ASI the position error is
not greater than + 2 km/h or 1 kt or 1,2 mph.
A calibration curve is therefore not necessary.

II.5 Flight envelope
The following g-loads must not be exceeded.

At VM + 5.3 - 2.65 At VNE + 4,0 ~ 1.5
(Airbrakes closed)

ITI.6 Welght limits

Empty welght appr. 260 kg (573 1lbs)
Max. permlssible

without waterballast 380 kg (838 1lbs)
Max. permissible

with waterballast 450 kg (992 1bs)
Maximum permissible weight

of non 1ifting parts 250 kg (551 1bs)

I1.7 Center of gravity position

Permitted center of gravity positions in
flight 1lie in the range

from 310 mm ( 12,20 inches) to
480 mm (18,90 inches)

behind the datum line, equivalent to 24% to
44% of the M.A.C. of the wing. , ‘

December 6, 1982 Approved by LBA
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A/c attitude: incidence bqar ggééo:zs angle
horizontal on the (‘).% age.

The datum i g root leading edge.
The pe enter of gravity range will not
be exc @d 1if the loading is carried out

according to the loading plan in section II.S8.

11.8 Loading limitations
Minimum weight in

the seat 70 kg (154 1bs)
Maximum weight in the
luggage space 10 kg ( 22 1bs)

Maximum weight in the seat 110 kg (242 1bs)

Pilot weights lower than 70 kg (153 1bs) must
be compensated by ballast carried in the seat.

The maximum flying weight of 380 kg (838 1lbs)
without waterballast and of 450 kg (992 1lbs)
with waterballast must not be exceeded. Water
ballast can only be loaded until this
maximum weight is reached (see diagram on
side 10a).

Water ballast can not be used to compensate
locking weight in the seat.

December 6, 1982 Approved by LBA
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Waterballast chart (only Sta d Astir III)
g
®

December 6, 1982 Approved by
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11
Weighing report
e
Date of Equipment (5? }“" &/ Maximum
wolghing: llgt ysod qE A total
carriod 0 \ In <® ronce pay!oad
by. @\ mm/inchss kg'ibs
<

October 1982
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I1.9 Tow hooks and ca&@le@,@

For Aero 2 Oégiéggkvgose hook E 75 with
gég{ o8ffication 1-79

For A ow and winch launch: Europa G 73
safety hook.

Minimum aerotow cable length 40 m (130 ft)
Minimum launch cable length 600 m (1970 ft)

IT.10 Weak 1link in launching cable

Aerotow and winch launch 500 kg (1100 1bs)+10%
(e.g. Weak link no. 5,
colour code white)

II.11 Tire pressure

Tire size Main wheel 5.00-5 / Tire pressure
2,5 bar

Nose wheel and Tall wheel ¢ 210 x 65 mme.
2,5 bar

II.12 Crosswinds

The maximum approved crosswind component for
take off and landing is 20 km/h (11 knots,
12 mph).

December 6, 1982 Approved by LBA
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II.13 Placards and markings

D
Maximum weight (@\9 lbs
without w %@@ 380 836
with 450 990
Airspe mits km/h m.p.h. kts
Never exceed 250 155 135
In rough air 250 155 135
Manoeuvering 170 105 92
On aerotow 170 105 92
Oon winch tow 120 74 64
Alrbrakes 250 155 135
Gear extension 250 155 135

*
cockpit "(no valid for CLUB ASTIR III and IIIb)

Payload
Payload (pilot and parachute)
The maximum weight must not be exceeded.

Minimum payload: 70 kg, 154 1lbs.
Less weight must be compensated with ballast
in the seat or in the ballast box

Maximum load 110 kg 243 1bs
The maximum weight must not be exceeded.:™

cockpit

December 6, 1982 Approved by LBA
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D.

Check before launch % @ 1)

Wing and tallplane gonn Q“‘@“P

Full and { nt SraoRleD

Parachut

Straps i lotked?

Pedals adjusted and locked?

Brakes closed and locked?

Trim correctly adjusted?

Altimeter adjusted?

Canopy locked?

Cable on correct hook?

Bewara: — Crosswind| — Cable break!

cockpit

Simple aerobatics manoceuvers

Recommended

entry speed km/hr knots mph

Loop 180 97 112

Stall turn 180 97 112

Chandelle 150 81 93

Lazy eight 120 65 75

Spins — —— —

Aerobatics with waterballast is not allowed.

Cockpit

[TIRE: 2,5 bar (36psi)] [Weak 1inks for towing
500 kp, 1100 lbs. max.
Nose and Tail wheel Tire: 2,5 bar

36 psi.

cover

Main wheel cover

Altitude(£ft)| 0-6500(10000[13000

16500 [19000

VNE (KIAS) 135 128 121

115 109

near alrspeed indicator

A“.l! Uyo
S

(T3

T

December 6. 1982 Approved b\l
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Undercarriage
lever (only’

Stand. Astir
ITI)

Canopy catch

Left Right side

' Trimmer
é é green lever
(left side of

fuselage)

<_2]> Airbrake

lever

Rudder pedal adjustment
(Instrument panel)

Wheel brake
E E (Airbrake lever)

December 6, 1982
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P=n:d§§% Qizsggb N
e BYE

(luggage compartment)

Cable Release
(Instrument panel)

AN
o ===
1l 0 ==
‘b‘} -
Ventilation Water ballast jettison

(Instrument panel)(Instrument panel)
(Standard Astir III)

Don't push or Fin

1ift here (both sides)

Elevator quick lock connected Tailplane
Markings notice checklist
Rotating knob turned in (Fin)
Tallplane secured (cover closed)

For | ¥ |S0]60 {E |120[180

Bteer near magnetic
Fer | 8 p1o[2eo| w [sools30 direction indicator

Stesr I
DATE

December 6, 1982
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o (OIS
Number Eagggﬁsiyéigﬂts
an\ f\ g;
Weightﬁl})\%ﬁ{&t 55-69,9 | 70-110
(parac ncl.) kg kg

Number of weights 1 o)

1 ballast weight: 8,6 kg

cockpit

Lablgs and Markings outside of the fuselage

~ 1
= 5
[ L
3

3 & 2

1 Control Markings for the correct rigging

of the tailplane

Labfg of Tire pressure and weak link strength
Lab{; of Tire pressure

Red rings around static pressure port.
Placard for elevator fastening

"Don't push or 1lift here"

O U b w N

December 6, 1982
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Alr Speed Indlcator Markings ' )
_ \EA
k ,.n O) ‘i\‘ni'r_fi ull:"/ —
m/h knots mph Macking :\} Signiticance
T ~=
72-170| 3 ~22 ‘4 5\\101‘-‘ C‘\r\e\iéfg)arc Mormal range of flying speed
170-250 92-—4 £ ‘f.“\i 55| Yellow arc Range of llying speeds to be
\-/j‘ used with care
250 135 155 | Radial Red linel Maximum speed (VNE)
90 49 56 Yellow triangé2| Minimum recommended landing

72 km /h(39 kts /45 mph) =Vs 1,

speed at maximum all up weight
I under max. flight

weight conditions

December 6, 1982
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,V- can be accomplished by the
covery procedure:

- Full opposite Rudder

- Neutralize stick

- Ailerons should be neutral

- when rotation stops neutralize rudder
and pull out gently.

III.2 Canopy jettison and exit

The freedom of movement in the cockpit makes
exit easy in an emergency. The point to fix
the parachute is the red ring on the central
tube behind the seatback.

a) Pull red knob back on the left and
- disengage the pin.
b) Pull red knob back on the right and with
the left hand push canopy upwards.
c) Unbuckle seat harness.
d) EXIT over left or right side.
e) Wait only 1-3 seconds before pulling
the rip cord.

December 6, 1982 Approved by LBA
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III.3 Landing e@rrlage ~
retradie DARD ASTIR III)

It 1sg§§&E§§$e %?/land on soft and hard
surfa hout risk of nosing over.
Approach normally and align in 2 point
attitude.

Avolid a high roundout.

III.4 Miscellaneous
Flying in rain

There 1s a noticeable deterioration of
flying characteristics by wet or lightly
iced wings, which ralses the stall speed
by about 5 km/h (3 knots).

Increase take off and approach speed by
6 knots.

Wing dropping

If the wing drops in a turn or straight
flight, leave the stick neutral and apply
rudder against the direction of rotation.

Ground looping

The aircraft is not prone to ground loop

on take off. However if one wing touches

the ground or the aircraft changes direction
by more than 15 degrees during take off
release towcable immediately.

December 6, 1982 Approved by LBA
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) ‘r
IV. Normal procedures - 6;3\5;\
IV.1l Cockpit andfrcntrow lay ’

P\g \kU‘b ot
Seat oﬂ2 an ard“‘stir III (Club Astir III and

IIIb)
1 2 |
N\

1 Controlstick 6 Rudder pedal adjustment
2 Rudder pedals 7 Trimhandle
3 Airbrakes w. wheel brake 8 Ventilation
4 Cable release knob 9 Undercarriage handle
5 Canopy jettison 10 Waterballast jettison

The seatback is adjustable.
(Point 9 and 10 are not valid for CLUB ASTIR IIT
and IIIb)

Decemberlﬁ, 1982 Approved by LB



O

Glider Flight Manual GROB G102 22

Standard instrument posi tio@‘

Magnetic compass
Electrical vario indicator (optional)
Alrspeed indicator

Variometer

Altimeter

Electrical vario control (Optional)
G-Meter or variable

Ball

Temperature (outside) or variablegsn
Radio

L P N P R & ANNAN

COUOIOUMDWNDR

o

'th 73

.L\n L

.
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IV,.2 Daily inspection

Complete check round aircraft
1.a) Open canopy
_ » -— quick

b) Check the 4 -win

lock

c) v ! all control mountings
a ges in cockpit area

d) Chéck for loose objects (also through
the access door for the main control
linkages)

e) Check full and free movement of all
controls

f) Check tire pressure (2,5 bar = 35,6 PSI)
and condition

g) Check condition of towhooks

h) Check operation of towhooks and wheelbrake

o

2.a) Check upper and lower wing surfaces for
damage
b) Aileron (Check condition, free movement,

play)
c) Airbrakes (Check condition, fit and lock)

3. Check fuselage for damage, particularly
on underside

4. Check tallplane for correct mounting and
security

5. Check tail wheel, pressure (2,5 bar =
35,6 PSI) and condition

6. Check pitot and venturi

7e Check static holes are free of
obstructions

8. See "2"
9. Check static holes

Pt

December 6, 1982 Approved by LBA
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The aircraft s c@ particéularly
thorough t W' landings or excessive
be

dema placed on it in flight.
Remov e“wings and tailplane. If damage
is discovered an inspector should be called
in. The aircraft should not under any
circumstances be flown until the damage
has been repaired.

December 6, 1982 Approved by LBA
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Complete check round the aircraft (cf IV.2)
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A
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Approved by LBA
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IV.3 Pre flight check ﬂ
1. Wing and T-tail at@@Ech dXecured?
3 s

2. Parachute and trdps secured?

3. P djusted
4, iagé lever locked in fully
position? (only Standard Astir III)
5. Brakes closed and locked?
6. Full and free control movement?
7. Trim set to neutral?
8. Altimeter set to zero or to field
elevation?
9. Radio switched on and set to the
correct base frequency?
10. Canopy locked?
11. Cable on correct hook?
12. Beware: - Crosswind - Cable break!

IV.4 Take off
Trim

The trimhandle is on the left-hand side of
the cockpit and can be progressively adjusted.

Winech launch

Trim neutral or nose heavy if the pilot is
light,

Maximum winch launch speed is 120 km/h (65 knots,
74 mph).

The glider has a release hook in front of the
wheel. '
Winch launches cause no difficulties at all
allowed centre of gravity positions and wing
loadings.

The plane has no tendency to balloon up or to
swing on the ground. One should push forward
slightly on the stick below about 100 metres
(330 ft) in the case of fast launches from a
powerful winch. When the cable slackens pull

the release firmly to its 1limit.

December 6, 1982 Approved
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Aerotow launch

Recommended line length LS Sggé m (140~
200 ft). %

Trim neutral
Max a §§g§ km/h (92 knots,105 mph).

Use t hook for aerotow if it is
installed.

Aerotow from the belly hook presents no
problems to experienced pilots. In this case
the undercarriage of the Standard Astir III
can not be retracted during the aerotow. The
aircraft can be controlled during the whole
ground run by means of aileron and rudder
using full .deflections if required. There

is no tendancy to ground loop, even in strong
cross winds. The aircraft can be lifted off
at an IAS of 65 km/h (35 kts); it takes off
on its own, with the stick held neutral at

an IAS of 70-74 km/h (38-40 kts). The yellow
release knob is mounted on the instrument
panel and must be pulled right back to release.

IV.5 Normal flight

The alrcraft can be flown in all configurations
throughout the permitted speed range. Full
aileron and rudder movements are only permitted
up to the manceuvring speed of 170 km/h

(92 knots). At higher speeds the controls-are
to be used with corresponding care. For the
elevator movements only the g-loads II.5 are
appropriate.

December 6, 1982 Approved by LBA”




G

¢

Glider Flight Manual GROB G102 28

IV.6 Slow flying and stalling =)
The stall warning is (\)iceable
a

buffeting of the 433 liing
speed dep o 3!@ guration and weight
of the t.IPhe" following standard values
are ap ed to:

Welght Without brakes  With brakes

Without water ballast 380 kg 60 km/h- 65 km/h

838 1bs 32 kts 35 kts
With water ballast 450 kg 70 km/h 75 km/h
(only Standard 992 lbs 38 kts 40 kts

Astlir III)

.

Regard the increasing stalling speed in
relation to the bank angle.

On further rearward movement of the stick the aircraft goes inlo a
controllable “mush”, which can be controlled with ailerons and rudder.
On forward movement of the stick the alrcraft at once returns to its
normal flying attitude. A swift backward movement of the stick will
produce a nose drop; the ailerons will provide lateral control.

v. 7 High speed flight

The alrcraft has no flutter problems in the permitted speed range.
Above 170 km/h (92 kts) the controls must be moved no more
than ong third of the available movement. VNE is not exceeded in a
45 degrees dive with the airbrakes fully extended even at maximum all
up welght,

December 6, 1982 Approved by LBA
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IV. 8 Simple aerobatics .
Aerobatics should only be carried out by pilots
'J’

®
who have the necessary perm e
Aerobatics may only be carried o tou@ ast.
The following ae bal% {d

el

Entryspeed 180 km/h (97 kts)
G load ca.2g

Exitspeed 180 km/h (97 kts)

2. Stall turn
Entryspeed 180 km/h (97 kts)

At 70 knots {130 km/h) slowly apply rudder. Shortly before the stall
assist with aileron, in the case of an uninlentional hammerhead stal
hold the controls firmly central.

3. Spins

Reduce speed slowly 1070 km/h(38 kts); pull the stick back and

give full rudder, The aircraft spins slowly at one turn every 5 seconds.
The height loss is 220 ft. per turn.

Recovery: opposite rudder, pause, stick forward till rotation stops,
recovergently at about 160 km/h (86 kts),

4. Chandelle

Entryspeed 150 km/h (81 kts) —

Pult up to fly turn with 90 degrees bank. During turn decrease speed
and exit from turn with rudder and aileron, The chandelle should be
complete heading in the opposite direction al minimum speed.
5. Lazy eight

Entry speed 120 km/h {65 kts)
Manoeuvres that involve negative g loads are

prohibited. Unorthodox manoeuvres are likewise
prohibited.

December 6, 1982
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IV. 9  Approach end landing

ey cause a slight nose down trim change, so
( mamtams the chosen airspeed automatically. Fully
extending the airbrakes increases the stalling speed: do not extend
the brakes fully during the roundout, to avoid heavy landings.

During touchdown do not fully extend the airbrakes
due to a very strong wheelbrake effect,

The side-slip is quite controllable and, if needed.
this manoeuvre can be used for steeper approaches.
But the side-slip is only effective by using a large
angle of side-slip and should be finished at a safe
height. (90 km/h; 56 mph).

Rudder effect reversal have not been observed.

' @ /h (49 kts),

e—enough to carry

The temporary control force to overcome the force
reversal or rudder lock is calculated approximately

2 to 5 daN (rudder pressure). The aileron does not
change its force direction, rather it returns indepen-
dently from the full deflected position.

Rudder lock can be relieved without pilot input on the
rudder. After moving the aileron into neutral position,
the Sailplane rolls out of the Slip into wing level posi-
tion. Thereafter the rudder frees itself from the full
deflected position and the force reversal is relieved.
Using this method to end the Slip no bucking of forward
pitching is evident. During roll out the Sailplane devia-
tes only slightly from its original flight course. This
leveling out manoeuvre takes only a few seconds.

December 6, 1982 Approved by LBA
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IV.10 Flight with water ballast (only
STANDARD ASTIR III) .~ )

A flight with max -1 \&%J additionally
full amount oQf s comparable with
a sta e der. Therefore the flight
chara s ©f slow flying and stalling

are d ent with water ballast flights to
flights without water ballast. The stalling
speed increases to about 70 km/h (38 kts).
Greater control deflection are needed to
correct the attitude. The entry to the spin

is more abrupt than without water ballast,

but it will be recovered by the standard
procedure immediately. Slow flying and

stalling with maximum gross weight should

be practised at a safe height.

The water ballast tanks are located in the
wings and contain approximately 45 litres

per wing. They are filled through the plugs

on the top surface of the wings, which can

be removed with a rod.

Built in baffles ensure that no noticeable
movement of the water occurs in flight, when
the tanks are partially filled.

The water has to be poured in and not filled
in under the pressure of the water-pipe.

Equal amounts of water must be put in each tank
to make up the required amount, so that lateral
stability is not impaired. -
Water ballast is dumped through an opening
under the fuselage behind the wheel-box. The
valve is opened by pulling and turning the
black knob at the right side of the instrument
panel. Dumping of full water ballast takes
about 3 minutes.

Air from the tanks escapes through an overflow
pipe that runs down to the cleft of alleron.

December 6, 1982
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the gap between fuselage and wings,
should not cover the gap on the underside in the
region of the spar, so that leaking water which
may appear cannot run down into the fuselage.

Before longer flights at temperatures around
0°c (320 F) the water must be jettisoned because
of the danger of freezing.

It is strongly recommended that water ballast

is jettisoned before landing,

The glider has to be parked over -night without
water ballast due to the danger of {reezing.

When de-rigging the water ballast tanks will
empty themselves through the wing root
connecting pipes.

If the glider has to be towed for a long way on a
bumpy ground, the water tanks should be emptied
to take care of the wing suspensions.

IV.11  Storage

When the glider is stored the canopy should be
locked. To tie down the wing, a rope can be
pulled through the wing tip skids.

December 6, 1982
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V. Performance

All u $ ’450 (992)
Wing 0 6(6,3) 36,3(7,4)

Best glide angle 36 38,0
at flying speed 92 (50) 105 ( 57)
Minimum sink 0,62(122) 0,7 (138)

at flying speed 76 ( 41) 85 ( 46)

December 6, 1982

élbs)
kg/m
(1bs/sq.ft)

km/h (kts)
m/sec
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km/h (kts)
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VI, Rigging and derlgging

VI.1. Rigging @ @‘%
The fuseﬁ%ﬁ' y 1 an upright position when rigging.
Mgl a
c

Iti d selage sland or the trailer filtings are used.
The rigged by 3 people.
1. Wings

Unlock the 4 main wing littings in the fuselage (a). Unlock the air-
brakes on the wings. . Guide the right wing
into the fuselage. The safety calches on the fuselage fittings should
now be released ,and on gently moving the wing to and fro will be heard
1o snap into place (b). Next guide the left wing into the fuselage.
Move the wings tips up or down so that the pin on the end of the spar
stub is lined up with the appropriate hole In the opposite wing root and
slide into place. Next release the safety catches on the left hand fuse-
lage litlings and by gently moving the wing tip forwards and backwards
they loo can be made lo snap into place (b).

To lock the fuselage fittings lurn so that the pins are engaged in the
slots. A slow but firm fore and ait movement of the wing tip will allow
the collar to be turned sufficiently. They should not however reach the
end of lhe slot {c).

Check — The red rings on the fuselage sides must be covered by the
rotating collars. The collars should be finger tight.

In the closed but not secured position {b) the wings cannol be wilh-
drawn.

2. Thealleron and alrbrake connections are behind the spar

The connecting rods can be connected by means of
the quick lock fasteners through the inspection cover.
If nccessary the aileron has to be moved up and
down to get the linkages into the right position,

October 1982
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a a) Open
I 3 2
o~ J b b) Closed
F C c) Locked
- | Maximum length w
Q After rigging the following check must be carried out to check the
connections are secure:

After connecting the quick lock couplings make a visual check that
the collar Is extended forward over the bearing far enough for the

safely pin to engage.

October 1982
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Having engaged the quick locks check that the safety pin cannotl be

moved without pressing it down, If it cannot id without pressing

down the controls are properly conn cle@ ')

3. Tallplane F

Beforg as is &8 2y/the front cover must be opened and

the % boRpallEd out to the limit. it Is Important to ensure,
z

that cpening of the conlcal crillings In the Inner rings of the
hori | stabllizer spar bearings fall to the rear. The tailplane can best
be positioned by standing behind the rudder. The tallplane can be
rested on top of the fin with the elevalor angled upwards so that the
T quick lock on the elevator push rod can be attached to the bearing on
o/ lhe elevator horn, The front of the tailplane can then be pushed back
on to the three pins. It is then necessary to tighten the wing bolt clock-
wise to secure the tailplane, The assembly is complete when the wing
bolt is sufficiently tight for there to be no play in any direction. The
cover provides a safety measure as it can only be attached with the
wing bolt horizontal. If necessary the wing bolt has to be turned a
quarter turn to suit. Derigging is carried out In the opposite order and
the wing bolt is unscrewed anticlockwise and pulled fully out.
To control the correct mounting of the horizontal stablilzer it Is impor-
tant o ensure that the peaks of the meark-arrows at fin and elevator
tabs face each other.

Checks to be made after rigging.

Check that the four collars in the fuselage are engaged and secure.
Check that the aileron, airbrake and flap connections are engaged.
Check the towhooks for correct funclion and operating forces.
Tes! the operation of the wheel brake and the tire pressure.

Check that the tailplane is securely seated, control the 4 markings.
Check the elevalor is coupled correclly through the clear panel.
Check sense and full and free movement of conlrols with an
observer.

'\~ y1.2.Derigging -

Nom e NS

o~

Derigging is carried out in the reverse orc}er and
in this case it does not matter which wing is re-
moved first. Excessive fore and aft rocking of
the wing tips should be avoided.

-

October 1982
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VI.3.Transport

We recommend the use o il porgigg the glider.
The parls must_be and secured so they cannot
slide. B

Figg;

A fuselage trolley moulded to the shape of the fuselage and
posilioned in front of the main wheel. The minimum length of the
trolley should be 400 mm and it can be attached to the wing fittings

if required. The tail skid should be secured so that it cannot slide
sideways.

(400 mm = 16 in.)
2. Wings

The minimum length for the spar support should be 200 mm and
should slart at the face of the root rib. The mounting must be
padded well with foam rubber or felt.

The mounting under the aileron inboard end should be a shaped
mounting block with a minimum length of 300 mm and height of
400 mm. The mounting must be padded with felt,
(200 mm = 8 in.; 300 mm = 12 in.)

3. Tailplane

Either horizontal on padded supports with the upper surface
downwards and secured with straps or vertical supported on the
leading edge in shaped mounting blocks.

Profile drawings are available for the manufacture of fuselage, wing
and tailplane fittings.

VI.4. Simple Maintenance

The entire surface of the glider is coaled with weather resistant white
polyester gelcoalt.

The grealest care should be taken in maintaining the fibre glass
surlace of the glider. Luke warm water should be used to wash oft
dusl, grease, dead flies and other dirty marks. More resistant dirt
should be removed by using a mild cleaning agent. Only special sili-
con-free preparations should be used in maintaining the painted sur-
faces. (1 Z-Spezialreiniger — D 2, Fa. W. Sauer and Co., 5060 Bensberg
or Reinigungspolish Fa. Lesonal).

October 1982
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Although very resistant the glider shoul profected as much as
possible against rain and dampnesg~Walger tha {1@s) seeped in should
|

be dealt with by storing e a acs, [requently lurning
over the dismantied %
The eﬁ wa cléan the canopy is to use a special perspex

clean if\netessary luke warm water can be used. A soft, clean
cloth amois-leather should be employed to wips the canopy
down. Never rub perspex with anything dry. .

The Safely harness should be regularly checked for damage and
general wear. The metal parls of the harness should be frequently
checked lor corrosion.

Because of its position, the winch launch hook is susceplible lo getling
very grimy and muddy. It must therefore be frequently inspected for
damage, cleaned and greased. When the seal-well is removed the
hook can easily be laken out. Remove the connecting wire from the
lever and take out the relaining screws. For reconditioning, the low
hook should be sent wilth the record card to the tow hook manulac-
turer, Tost. For further details the manulfacturers manuals should be
consulted.

The cables and pulley for the nose and
belly hooks should be checked for wear
during the yearly inspection.

The wheels tyre pressure should be kept
at 3,5 atmospheres 2,5 bar (36 psi).

Before assembling the glider the pins and
sockets at the joints between wings and
fuselage, and tailplane and fuselage, should
be cleaned and greased. -

October 1982
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VITI. Measurement of centre of gravity
The determination of the-penfé? vity is made
with the underca %n and the ‘glider sup-
ported two such a way that an inciden-
ce %:§§0 *20 angle is set horizontal on the
bac@ he fuselage.

The reference plane is situated at the front of the
wing at the root. The distances a and b measured
with the help of 2 plumb line . The empty weight is

the sum of the two weights C':1 and GZ'

] Xs |— — 150
[N
@

Zj 600:26

Y SR B "r

GL= G1+ G2 G2
G1

a
441 b

Datum line: Front edge of the wing at the rool rib (BE)

Level means: With a 600 :26 incidence board set up horizontal on
the lop of the rear fuselage.

Weight on main-wheel G = " kg/lbs
Weight on tail-skid Gz = kg /lbs
Empty Weight G, =G + G2 = kg/lbs
Distance to main-wheel a= mm / inches
Distance to tail-skid b = mm / inches
Emply weight C. of G.

o G2axb = - mm/inches behind
X G ta o= datum line

The measurements to determine the emply weight, the empty weight
C of G and the loading limitations must always be taken with the
glider empty of water ballast and without removable ballast weights.

October 1982




C)

c?

Ghder Flight Manual GROB G102 41

from multiply with
Convertion kg 22
-*‘- 0.0394
If the limits of the g e * gositions and the loading
]

limitations re gdhe 8 { G of the loaded glider will be
wilh d range:
and CLUB ASTIR II1

Range of C. of G. behind Datum (mm)
Empty Waight
kg Forward Aft
250 702 769
255 693 763
260 685 758
265 677 753
270 670 748
275 648 743
280 626 738

It should be noted that to make use of the maximum load the minimum
admissable load for non lifting parts must not be exceeded.

The weight of the non 1lifting parts is the
sum of the fuselage, tailplane, and maximum
load in the fuselage and must not exceed
250 kg (551 1bs) or the maximum load per-

mitted in the fuselage must be correspondingly

decresed. This refers to the load of the
fuselage.

The Centre of Gravity should be rechecked after repair, repainting, ihe

installation of additional equipment or when a period of 4 years has
elapsed from the time of last weighing.

October 1982
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The empty weight, empt fG

position and the uld be
recorded ng on page 11
of th

To fi he Center of Gravity of the

loaded sailplane:

~ C. of G. of the pilot is located 552 mm
in front of the datum line

- C. of G, of the water ballast is located
276 mm behind the datum line.

October 1982
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I.4. Technical Data

Cn

Wings @@
Prafj % E 603 E 603
Spal b 150 m 49.2 ft
Area F 12,4 m 133,5 sq.
Aspect Ratio 18,2 18. 2
Allerons
Span baR 2,96 9.7 1
Chord Inner i 0,168 m 0,561t
outer ta 0,127 m 0,461t
Area FQR 0,873 m? 9,69 sa.it
% of chord !
20% -25% 20% -25%
Fuselage
Length (SPEED Il B) | 6,75m 22,131
Width, of cockpit b 065m 2,13t
Height of cockpit h 090m 2,951
Height of tailplane h 1.26 m 413 1t
Fin
Height h 109 m 361 ft
Area F 1,08 me 11, Msq.ft
Aspect ratio 1, K 1,14
Chord bottom tu 1.5m 3,77
top to 075 m 246 It

October 1982
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Rudder

ﬁ\rea F 39 ‘3. 75 sq.ft
fo of fin ®®%’3@ 33359
Tall%ﬂ@ %

Span b 3.00m 9.84 {t
Area F 14 m 15.5 sq.it
Aspect ratio 6.25 6,25
Chord inner ti 062 m - 2031t
outer ta 034 m 112 f
Eievator
Area F 040 mt 4.31 sq.it
o of tailplane 275 % 27,5%

Brakes (Grob system)

Area (both) FBK 0,38 m% 3,66 sp. it

Span b 1,2 m 3,9 1t

Helght h 0,14m 0,4A 1

Welghts

Empty ca 260 kg 570 Ibs

Max load with water ballast 195kg 418 9 1bs
Crew max. 110 kg 243 Ibs
Baggage max. 10 kg 22 |bs
Ballast max. 90 kg 198,41bs

Minimum cockpit load 70 kg 154 lbs

Max. AUW without water ballast 380kg 837,7bs

Max. AUW with water ballast 450kg 992, 1lbs

Loading in percent AUW 42 %

Wing loading 26,2-36,3kg/m's5 5 .7 4lbs/sq.ft

Max weight of non lifting parts 250 kg 551 lbs

October 1982
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II. Description of Components@‘

II.1. Control Linkaged

% @@he aircraft are based on a

push m. The control levers and sticks
are welded of steel-tubes and the push rods are
of aluminium tube, riveted to the connectors.

Elevator

The control stick force is transfered from the con-
trol stick via the mounting frame to the elevator
push rods. A single elevator push rod leads from
the join at the master frame to the elevator horn at
the bottom of the fin. A vertical push rod with quick
connector drives the horn in the elevator. All the
components of the elevator system in the fuselage
can be dismantled. The elevator horn is laminated
into the elevator. Stops for the elevator are on the:
stick under the seat,

Aileron controls

Lateral control movements are transfered from the
control stick via a short connecting rod to the aile-
ron control bellcrank on the right side of the fuse-
lage. Push rods lead from there to the arm on the
control spider in the middle of the fuselage via an
intermediate bellcrank at the main spar.to the aile-
ron lever. The aileron horns of the spider and the
push rods in the wing are moved by intermediate
connectors with quick-joints. The outboard aileron
control differential bell crank in the wing drives
the aileron directly via a short push rod.

October 1982
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All component
fuselag %
tro crank and the push rods

in t itfg may only be dismantled through
an opening made in the fibre-glass sgkin.
Stops for the aileron linkage are mounted.

Rudder linkage

The pedals are designed for cable control and
are adjusttable without preset positions. The
cables are on the inside of the pedals and are
routed to the stick frame where pedalforces
are transferred. The whole of the rudder con-
trol system may be dismantled. The stops for
the rudder are mounted to the pushrod and via
a linkage leverat the mainspar and one in the
tail to the rudder.

October 1982
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e &[N 2600 CB

Movements of the alrbrake lever on the left of the cockpit are carried

by control rods with an intermediate bell crank at the master frame tc
the lower horn of the control spider. The push rods in the wing are driven

by the upper horns of the spider. "+ Aninverting

bell crank Is mounted inboard in the wing. from which push rods

drive the iwo pivoted arms in the airbrake box which carry both

brake plates. All parts of the airbrake control system in the fuselage

can be removed. The inverting and transfer bell cranks and the internal

push rods in the wing can only be reached by opening the skin of the

wing.

Undercarriage of Standard Astir 111

Movements of the undercarriage lever on the right of the cockpit are
carried by a control rod to the locking gear at the side of under-
carriage box., Another control rod carries to the

transfer bellcrank at the knee joint of undercarriage.

October 1982
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II.2, Installation of Radlo
The Instrument panel may b ne@éyouts which can
accomodate rectang { m. ang-146 x 47 mm.

The speaker. s uld% the baggage compariment. A

“Sw op m can be attached to the cockpit frame
to th piiot. Batteries can be mounted on the ghelf of the
bagg mpartment. Drawings for installation of the radio unit

can be oblained by request from the manufacturer or his agents.

IT.3. instaliation of Oxygen

An Oxygen cylinder may be mounted at the top of the baggage area.
Drawings for installation of Oxygen equipment may be obtained from
the manufacturer or his agents on request.

At every additional mounting of equipment, which influences the

centre of gravity, a new weighing has to be carried out, to guarantee,

thal the centre of gravity is within the allowed range.

I1. 4. Instruments specifications for basic equipment

Airspeed Indicator

The original certification was carried out using 2 Winter 6FMS4-2
Airspeed indicators.

A similiar FAA appraved airspeed Indicalor to maat TSO C 2 reading
10 300 km/h (162 kis, 187 mph) may be used. (For example

PZL PR-400 S).

Altimeter

The original certification was carried out using a Winter 4FGH 10

A similiar FAA approved allimeter to meet TSO C 10 with a ragge to
35.000 feet may be used. (For example PZL W-12 S

Magnetic Compase (compensated inside the glider)

The original certification was carried out using
a Airpath C 2300.

A similar FAA approved magnetic compass to
meet TSO C 7 may be used.

(For example PZL BS-1)

October “19R?
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IT.5 .pressure tubing and connectlons 1o the Instruments

ST 3300 . :

. Altimeter

. Air speed Indicator

. Varlometer

. Total energy tube

. Pitot tube

. Static pressure (colourless)
. Pitot pressu}e {(green)

. Total energy (red)

. Flask (blue)

D N OO AW N =

©

The position of the ""Total energy tube' is at the
fin or on the top of the rear fuselage.

October 1982
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III. Maintenance fﬁ@@% ©‘

IIT.1. gradiwmsta)) N

§§é)w}&ght manual for daily inspection
(section IV.2) and preflight check
(section IV.3) and also simple
maintenance (section VI.4).

ITI.2. Checks in specific cases.

After a heavy landing:

Check the undercarriage mechanism under
the seat, check the undercarriage
mountings in the wheel box, check the
spar and root rib for white patches in
the ?lass fibre reinforced plastic
(GFK).

Check the wing fittings in the fuselage
and in the root rib.

Check all mounts of control surfaces.

After a ground loop:

Check the undercarriage mounting, check
the rudder control rod and bellcrank
behind the wheel box. Check the GFK
tube at the base of the fin. Check

the wing fittings in the fuselage and
the connecting pins in the root rib.

Check the T-tail fittings.

October 1982
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ould @med out regularly, and

vorthiness inspection.

III.3 Regular service

The following schedul

(a0 (-
at tha mint in i@*g
. T ”Ue lider should be inspacted for cracks, dents and bumps.

2. All fittings should be inspecled for satisfaclory condition (play,
scores and corrosion).

3. All metal parts should be examined for corrosion, cracks, defor-
mation and if necessary reconditioned and freshly protected-

4. Ceck that there is no play in the wing and tailplane to fuselage
fittings.

5« The controls including the brakes should be submitted to a func-
tional test and the control deflections checked.

6. The control linkages (Bearings, stops, horns, hinges and control
cables) should be inspected and replaced if there is evidence of
bending or corrosion.

7+ If the controls do not move freely throughout their range, search
for the cause and correct.

8. The undercarriage should be inspected and the wheel and brake
checked 1o be in good condition,

9. Tow hooks should be treated in accordance with their appropriate
maintenance manual.

10. Check that the pitot for the ASI is clear and that all tubing 10 the
instruments is in good condition and free of kinks or leaks.

11 . The condition and calibration of all instruments should be chécked
and any other equipment inspected.

12. The wing bending mode has to be established and checked with
the figure slated al the approval report (Stiickprifbericht). The
glider has to be supponed at mainwhee! and tail, The tire pressure
mustbe 2,5 bar [ 36 psi) -

October 1982
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13, Equipment and Instruments should be checked
against the equipment list

14. After repair or nt,
particul on of a radio or
Oxyg he weight table should

be u th the new empty weight and
C of y weighing or calculation.

After extended storage check accordingly
to regular service and inspect for evidence
of rodents and birdness.

III.4. Annual Inspection Checklist

T_[WING

|_|Finish

Shell

Cracks in shell

Root rib

Spar stub

" |Drain holes

Fittings at root rib
Ajleron bearings

[ |Aileron drive

Divebrake drive

Water ballast reservoir

TAILPLANE

Finish

Shell

Crakes in shell
Drain holes

Bushes for mounting
Elevator bearings

11

L)1 |

l

Ll i1
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| FUSELAGE
Finish
Shell

ed for wing root pins

__|Stabilizer mounting
|| Cockpit

Seat

Frames

Canopy

Canopy mechanism.
Canopy emergency release
Canopy window

Control stick
Elevator drive
Divebrake drive
Aileron drive
Aileron connectors
Divebrake connectors
Trim control

Pedals

Pedal adjustment
Steering cables
Earth connections
Water ballast system
Cockpit ventilation
Backrest adjustment
Headrest adjustment

L

October 1982
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[ 1T 1]

]

1

]

e

|_| Control swurfaces (Aileron Elgvator, Rudder)
Finish

s

Connecting means

| | LANDING GEAR (Mainwheel, Tailwheel, Nosewheel

Undercarriage and axle
Tyre
Preset load at folding strut

Bearings and joints
Drive rod
Connecting means
Locking

Overcenter

Wheel brake system

EQUIPMENT
Minimum Instrumentation
Additional Tnstrumentation

| _{Operating range

Iimit marks

| _{Oxygen bottles

Working of Instrumentation
Tubing

Tetal energy unit

Pitot system leakfree

|| Static system leakfree

T.E. system leakfree
Electrical cables
Battery and fitting

" |Radio

Antenna
Compass deviation list

DrtAlaw annn .
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I

|

.

Seat belt harness
C. G. release

g placard
acard with serial number
Cockpit pocket
Baggage compartment cover

Nose release @
|| Weight apgd la
ﬁiz{ bb

S

ADJUSTMENT

Wings and horizontal tail

Play at root ribs

Zero eetting of control surfaces
Control surfaces deflections
Dive brake deflection

| Wheel brake

Trim control

Nose release function
C.G. release function
Automatic C.G. release
Aileron differentiation

—————
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ITII.5. Maintenance for undercarr e with
disc brake (no valid AN ASTIR III)
o)

The brake cylind 7! @ e S\Ma\g{ tank for brake
fluid is m d% 1eft side of the
underc bélow the baggage room.

The mar inimum and maximum reserve must
be observed.

For refilling use brake fluid DOT 3 (amber).

1. Changing the brake shoes.

a) Remove the wheel housing.

b) Loosen the 2 M8 screws in order to remove
the brakes. The brake hose must not be
taken off at the same time, otherwise
it will be necessary to bleed the system.

c)Remove the two split pins from outside and
change the brake linings. The old brake
linings can be used again after cleaning
with steel brushes, if their dust grooves
are still clearly visible.

d)Re-install in reverse order.

2. Bleeding the brake system.

a)Attach a clear plastic tube to the bleed
screw, with the other end dipped in a
container of brake fluid.

b)While using the brake lever to force the
fluid through the system via the brake
cylinder, loosen the bleed screw.

c)The bleeding process is completed when
no more air bubbles are visible in the
plastic tube.

Note
The brake fluid DOT 3 (amber) is available every-
where at garages. It is standardized within Europe

October 1982
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ITI.6. Malntenance for brake of drum type
( STANDARD ASTIR III) '

If required the point at whic rake begins
to drag can be ad]usted ggi; nt is
carried out by mo -~ le at the
drum end. Sﬁ
When th a& being taken off for the

purpose%égz aning, greasing or changing the
tire, th owden cable should be disconnected

from the brake-lever. Remove the screw cover on
one side of the axle and take out the screws and
the spindle. Remove the screws that hold the
brake-~lever in place. Take the wheel out by
pulling it downwards. Clean all the parts and
before reassembly smear all of them with grease.

III.7. Lubrication
Ball bearings

All ball bearings installed are sealed with a
permanent grease filling. Greasing of bearings
is therefore unnecessary.

Sliding bearings

All the sliding bearings in the control runs need
no maintenance or lubrication, except for those
in the wing root and fin which should be washed
off with petrol when dirty and relubricated.

Lubricatlion areas

The pins and bushes on the wing fittings should
be regreased when necessary during rigging. The
pins on the tailplane fittings and the screw
thread should be lubricated periodically. The
hinhge and catches of the canopy should be oiled
occassionally. Dirty release hooks are best
cleaned using a brush and compressed air-whilst
operating the mechanism. The belly hook is
accessible from inside and can be lubricated
with spray oil or similar.

October 1982
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III.8.RIigging data KF?B
~@ (C\o
Adjustment Rale@c\%&\\)@ ~ Value | Tolerance
Wing NQI&HW" the centre line 2o +15°
Inciden i the wing and the longitu- —15
angle dinal axis of the fuselage
Wing - Distancs of the line
swesp back Joining the wing tips 215 mm +20mm
from the reference (8,49 in) 210,79in)
line
Wing — Angle beilween the top sur- 4 geg + 30°
dihedral face of the wing and horizon- — 30
tal
Tailplane — Angle between the chord of 0 deg + 15
incidence the lailplane and the loagitu- — 15’
angle dinal axis of the fuselage
Reference Front of the wing at root rib QE 2000 (78,7in)
line
Control Upwards Downwards Measurement point
deflections {Right) {Lett) from centre
Value tole- Value tole- of rotation
rance rance
Alleron (both) 75 +38 44 + é» 168 mm (6, 6 in)
Elevator 66 +6 59 +8 166 mm ({6.54 in)
-6 —6
Rudder 192 +5 170 +5 370 mm (14,6 in)
~—10 —10
1tipl ith
Convertion from te mutipty w
mm inches 0,0394

October 1982
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111.9. Weights and moments of the control surfaces: ©‘

Control surface momenls 5
After repainting or {€pa - wWeights of the control surfaces must not exceed
the following valuess

Weight Moment
O/
280kg - 360kg 85 Nem - 108 Ncm
1 |Elevator

250kg - 280kg 75Ncm - 90Ncm

Rudder 56kg + 8% 80kgem + 4%

- 10% - 15%
Aileron 500kg - 6,60kg -45Nem - -15Ncm

The control surface must be removed to measure the moments. To determine the moment

M= P x r the surface should be mounted at the hinge line with the minimum friction possible.

The force P can be measured, for example using a letter scale. If these values are exceeded

the mass balance should be Increased. Before mrrymg out repairs which for example involve
1~ changing the mass balance on a surface or his repair agent should be consulted.

Rev, 1, 18.04.02
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IXI.10.General care

Dampness @3@ @

e be protected from damp. All the

g , wilh the exception of the wing and tailplane
olecled against damp. However, this will not prevent
n during extended exposure lo molsture. Following any flights
in rain any waler which has entered the glider should be dried up and
the exterior surfaces dried with a chamois leather. Polished metal
parts should be regreased. Beware of condensation.

Sunlight

All structural parts of GFK gliders should have white surface o avoid
healing up in sunlight.

Protection of the finish

The Gelcoat surface layer is very resistant and can therefore be
cleaned using a mild detergent. Ingrained dirt, such as dead flies and
grease, Iis best removed with a SILICONE FREE polish such as 1 Z
Spezial-Reiniger — D 2, Fa. W. Sauer and Co., 5060 Bensberg, or “Rei-
nigungspolish®, Fa. Lesonal, Stultgart. Sticky tape used for sealing the
wing and tailplane joints may be removed using petrolium thinners
{Beware thinners may remove the markings).

Cleaning the canopy

The canopy should only be cleaned using a soft clean cloth and a mild
soap solution. It should be rinsed with clean water and dried with a
clean chamois leather. “"Plexipol" is a suitable polish. Never rub
perspex with anything dry.

——

October 1982
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ot e e e+

IVi. Alrworthiness Limitation%

This Airworthiness, Isin %‘3’- (sgzg tion_is FAA
approved fo S c %,}i pred gliders in accor-~
dance w, prgj'* ons of 14 CFR section
21.29. on, this section is required
by FAA e Certificate Data Sheet No. G 33 EU
and it specifies maintenance required under

14 CFR sections 43.16 and 91.163 unless an
alternative program has been FAA approved.

LBA approved ONSecessosescccscnssccncssa

December 6, 1982 Approved by LBA
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IV.1., Log of revisions for the Airworthiness

Limitation Section

@F\O\ M\J

Revisions EED\ O¥str¥ption [LBA
No. (ég)ﬁ%§§§t approval

<

signature

Date

December 6, 1982

Approved by LBA
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IVv.2, Pages included of Airwort ss
Limitations Sectiopn.

G

ec 82

Dec. , 82

Dec. 6, 82

) 28 Dec. 6, 82
w
/

December 6, 1982 Approved by LBA
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Note: ‘
Repair damaged wi ail

ng
surfaces prior to epairs
outside approved Grob Ouﬁbgrdgal/
GloL 209 r%ﬁ t ctions, dated 5—aprii—3982
and maj pairs must be accomplished at FAA
certificated repair stations rated for composite
aircraft structure work in accordance with

— Burkhart Grob repair methods approved by FAA.

IV.3. 1Inspection procedures to extend life-
time

The approved life limits of the GRP airframe
1s 3000 flight hours. The life limits may be
increased by the FAA, Aircraft Certification
Office, Brussels, Belgium, upon receipt of the
necessary substaining data.

December 6, 1982 Approved by LBA
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IV.4, Components with a limited life time
a) Tow hooks

The %@ o5t hooks are limited

eT installation or 2000 laun-

% ch ever occurs first, at which time
ey are to be recertified by the manufacturer.

One is bound by the Maintenance Manuals for

o/ the nose hooks "E 72'" and "E 75" published

in May 1975 and the Maintenance Manual for

the belly hooks "Europa G 72'" and "Europa
G 73" published in May 1975.

—~

b) Oxygen Equipment

Overhaul times for specific Oxygen equipment
is given in their test certificates.

Oxygen bottles must also be checked by the
technical service every 5 years or according
to the local lanes on use of pressurized gases,

nfg;fg December 6, 1982 Approved by LBA
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INDEX @ Page
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3 exture” p!an 4
4  Repair of GFK material 6
5 Damage to section of GFK foam-sandwich 6
6 Damage to section of GFK Styropor-sandwich 8
7 Damage to section of GFK laminate 8
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8 Damage to section of CFK laminate 10
9 Damage to section of wing spar 10

10 Paint-work 10

11 Repair of Metal Fittings 11

12 Major Repairs 12

13 Construction detalls of extra equipment attachment fittings 12

1. Foreword

The Gliders are constructed from Glass-Fibre

reinforced Plastic (GFK). The fuselage consist of GFK laminate, and is
localy reinforced by carbon fibre ribbons at wings and tailplane the
laminate is [ oam supported. The rudder consists of
GFK-Styropur-Sandwich.

October 1982
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2, Authorized materials and suppliers

Resin:

=)
% Y
BASF Glycida e b pox L 20
@@ib =/ 100 parts
or
Ritapox VE 2896
38 parts 18 paris

Ratio by weight parts

Glass Fibre Cloth

Supplier: Interglas Textil GmbH, Soilinger Sir. 246, 7900 Ulm

Use Cloth V;%gn:\t lntel;g.las-
Double Twill 161 92 110
Fuselage Double Twill 330 92 140
Cham Remlomed QSE, §2 146

Wings Double AT R {61 42 410"
Double Twill 276 92125

—Cross-Twitt 106 EARNE
Elevator, Rudder Double Twill 276 92125
and Ailerons Double Twill 161 92110

All Glass-Fibra cloth is Alcholine (ree E-Glass wilh volan A-Finish or

Finish 1.550.

Glass Fibre Rovings
Ec 10 .2400K 43
or

EC 9-756 K 43

Supplier:

Gevetex
4000 Diisseldorf
Postfach 1205

Foam Materlal

PVC-Hartschaum
Conticell 60

6 and 8 mm large
Spec. Welight 60 kg/m®

October 1982

Conlinental AG
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Styropor:

Thermopete @g grke GmbH
4 mm large rbach - -
Spec. W kg% Brunnenstrafie 5

De
3m Firma Kalle
Spec. Weight 15 kg/m? 6202 Wiesbaden Bubnch

Flifing Materlal for Resin

Microballoons brown Lackfabrik Bidder KG
7300 EBlingen
SchlieBfach 25

Cotton Flock Schwarzwilder Textil-Werke
Type FL 1§ 7623 Schenkenzell

Postfach 12
Palnl
PE-Schwabbellack Lesonal-Werke
White. No. 03-63066 7000 Stuttgart 30
UP-Hardener No. 07-20510 Postfach 3007 09

100 Schwabbellack Paint (Gel-Coat)
3 Hardener mix ratio by Weight.
Thlnner No 06—30260

Red Palnt

Nitro-Cellulose-Kombilack Lackiabrik Bader KG

Orange RAL 2004 7300 EBlingen
SchiieBfach 25

Carbon Fibre Cloth:

Sigratex KDU/NF 46-7,5 Fa. Sigri

(6G00 Fllamente) Elektrographit GmbH.

D-8801 Meitingen

October 1982
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3. Simplified “Texture" plan

Relnforced regions for special logds a %nducting are not

shown. @

1. FI0 %@ Wing
11

Au Quter laninate

118 ings 1Layer 91111 lengths
1 Lage 92 125 diagonal 1 Layer 92 125 diagonal
Kern Core

Conticell 60, 8 mm Conticoll 60, 8 mm
Innentaminat ‘nner laminate

1 Lage 92 125 diagonal 1 Layer 82 125 diagonal
Membrane des Membrane of

ELASTIC Flap Elastic Flap

2 Lagen 92 110 dlagonal 2 Layer 982 110 diagonal
1 Lage 82 110 ldngs 1 Layer 92 110 lengths
Holmgurt Spar
Glasseidenroving Glas fibre

EC 10 -2400Kk43 EC . 10 -2400k43
or EC 9-756-&4. or EC9-756 K43

2. Rumpt Fuselage
ven auBen nach innen From outside to inside
1 Lage 92 110 langs 1 Layer 92 110 lengths .
1 Lage 92 146 lings 1 Layer 92 146 langths
J Lagen 92 140 diagonal 3J Layers 92 140 diagonal

D/ g =

October 1982



Repair Instructions

GROB G102 )

3. Ruder

Seitenruder rechls ugd Im%@@

@‘

Rudder left and righ!

2 Layers 92 110 diagonal
Cera: Depron 4 mm

1 Layer 92 110 diagonal

Hohenruder obsn und unlen
1 Lage 91 111 langs

2 Lagen 92 110 diagonal
Kem Dapron 4 mm
Querruder cben wie Fliigel
Qusrruder unten

1 Lags 91 111 langs

1 Lage 92 110 diagonal
Kern:Depron 4 mm

Elevator a bove and below
1 Layer 91 111 length

1 Layer 92 110 diagonal
Core Depron 4 mm
Ailaron above like wing
Aileron below

1 Layer 91 111 length

1 Layer 92 110 diagonal
Core:Depron 4 mm

4, Héhenllosse

1 Lage 91 111 langs

1 Lage 92 110 diagonal
Kern: Conticell 6066 mm
1 Lage 92 110 diagonal

Fin

1 Layer 91 111 length

| Layer 92 110 diagonal
Cora: Conlicell 60,6 mm
¥ Layer 92 110 diagonal

October 1982
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4, Repalr of GFK material

If the glider is damaged, first th@%ace very carefully,
frequently other, tm% olved, fraclures can run unseen

under, rfal

Car with ex‘reme care. As the ouler surface of GIFK
glide ressed (loading bearing), failure of this skin can lead to
structurat failure.

Keep to the Resin-Hardening mixing ratio exactly (X 0.5%) using a clean
mixing pol. The ratio of Glass fibre — to Resin mix is approximately
1 to 1. Grind or splice the repair, before laying damp laminate on il, so
that dirt cannot penetrate and stop safe adhesion.

As in plywood, the direction of the fibre glass cloth lay (length or
diagonal) is of extreme importance to its strength. It is necessary to
know approximately how many fibre and their direction in the damaged
part with reference to the simplified texture plan, so it may be restored
to the correct wall strength. if a small piece of the damaged laminate
is broken off and burnt, the remaining glass-fibres can be counted
and identified.

Splicing and grinding are time consuming, to save trouble, grind only
as much away as necessary, only to the size of the cloth patch. When
it is necessary to shorlen the repair time it may be done with a hot
air blower to speed the resin hardening time.

Warning. A too high temperature will produce large air bubbles in the
cloth. A tent can be buiit out of foil, through which hot air can be
guided, and thereby avoiding local overhealing. In making repairs to
control surlaces, be careful not to increase their weight as there is
danger of creating flutler conditions.

5. Damage to section GFK Foam-Sandwich
(GFK Hard-Foam-Sandwich)

It can appéar that only the outer surface (the outside laminate) is
damaged but it can also happen that the whole skin (outside and inside
hard foam laminate) is destroyed.

-

October 1982
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a)

b)

reach @ the foam laminate use a grinding
lo r sharp knile. With a grinding block or sharp
ove the cloth around the damage. Splice ratio per

clotircovering approximately 20 mm. Ratio laminate thicknes to

splice: approximately 1:50.

After grinding out the splice, the repair must be thoroughly cleaned.

Remove the dirt (also out of the ioam pores) with compressed air.

Wash the splice with carbon tetrachlaride or Acetone, in case it

has been contaminated with dirt or grease.

Fill up the pores of the foam with Resin and Microballoons until it

is smooth. Then join the laminates with the correct cloth, laying it

in the right direction.

Repairs must be dirt and grease free.

At room temperature the resin will harden in about 8 hours.

The repair can now be ground smooth and be painted.

Waming: Grind only to the edge of the repair.

Important (Figure 1, Page 9)
With a split or Iracturg,.} ate\ta @ detached from
the supporting foar® ving~Toose laminate until firm
laminat @ :

di r
k

Damage to the whole of the Sandwich (Figure 2, Page 9)

When the inner laminate is destroyed, so there is no binding with
the loam, widen the hole so far as foam material is secure, then
it is possible to repair the inner laminate. A edge of at least 20 mm
must be obtained (retaining laminates thickness : splice ratio ap-
proximately 1:50).

The Inner laminate must be carefully ground and cleaned.
The outer laminate is repaired as described in section a).

With ,minor" damage a piece of thin plywood support can be glued
wilh Pattex from within on the inner skin, the cloth patch ol the
inner laminate can then be layed in and the hole filled with resin
and Microballons mixed with Styroporballs. When hardend {(app. 8
hours room temperature) the outer surface can be ground smooth
and the outer cloth put on.

The plywood support should remain as pasl of the repair. When
the hole is of large or of long size the plywood support should be
held in place with thin nails which can be removed later, by pushing
them out from the top surface.

October 1982
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Warning: The plywood support must be well ]oinled to avoid wrink-
les in the cloth. (Figure 3)

With large holes in the sand »« e Microballoons

Il hard foam is made
exlsung hole. Tha inside pores
are cl t LA oballoons and laid on the inner cloth to
harde it1t m is just bendable (hot air). Then the foam with
thickened-fesin (cotton flock-Microballoons) can be glued in the
hole. Microballoons are used to close the outside pores, the repair is
then ground and the outside cloth is then laid on.

before-hand exag

6. Damage to secllon of GFK Styropor-Sandwich  (Figure 3, Page 9)
Repair of Styropor damage of seclion.

The Styropor has a closed upper surface, the cloth is held with pure
or lightly thickened resin. Splits in the upper surlace pores can be
filled. With large damage put a patch inside and allow to harden first
belore working further. This will stop the structure wrinkling.

Warning: Do not use strong heat to speed up hardening time, or
Styropor will develop blisters and the repair must be dons again.

7. Damage o sectlon ol GFK laminate (Figure 4, Page 9)

Repairs to GFK laminate are simple. Splice the laminale around the
hole, lay the cloth in layers on {largest paich first) and alter 2—3 hours,
when the resin has partially hardened smooth over with resin and
Microballoons. Splice length pro cloth layer app. 20 mm. Retaining
laminata thickness : Splice ratio 1:50. In case the splice is dirty it can
be cleaned with Carbon Telrochloride or Acetone.

With large damage an under laying support (plywaod) should be used.
Wet laminale should nol bridge a gap of more than 20 mm_unsup-
ported. The plywood support can be held in place with Patlex glue and
nails (e. g. metal fitting in fuselage) which can be removed alterwards.

October 1982
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1lege 91111
1 Layer 91111

Kermn
Core
Conticell 60
Microbalioons
Abb. 1
Fig. 1
1 ] [
T — =50 - o
d

min 20 mm min 20 mm
Abb. 2
Fig. 2
Auflengewabe
outer cloth
fo—— |
o . °.  |Prfotkbl9set p] o N
Dlinnes Sperrholz Microbalioons
Thin plywood + Styroporkugeln
Styropor balls
Abb. 3
Fig. 3
Rumpfschale
Fuselage skin
1 Lage 92148 . 1Llaegs 92110 3 Lagen 92140
1 Layer 92146 1 Layer 92110 3 Layers 82 140

X’_____:‘_:—-_—_;-———“_\___[_/A_

L‘\ 60 mm f]

Abb, 4
Fig. 4

October 1982
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8. Damage to parts with Carbon Fibre relnforcem
The fugelage is reinfir h Ga ibre tape.
Repairs are gar scribed in sections

r
7. He% d ength ratio of the scarf

must

9. Damage to Spar Caps

The spar caps are made of Glasg rovings. In the outer wing (starting
at6 m spread area) they are made of Glas (ibre ltapes. Whenever
a spar cap is broken it necessitates a major repair (See under sec-
tion 12). Before repairs consult the manufacturer.

10, paint-work

As soon as the laminate of the repalred seclion is hard, it can be
rough ground with {80 grit) sandpaper. Large uneveness must be filled
and smoothed with white polyester filler. Then with fine dry-grinding
paper (150 grit) until a moderately smooth ouler surface is produced.
Belore painting, the repaired section must be perfectly cleaned from
grinding dust, separated mediums and other foreign bodies.

For successful painting, with Gel-Coat (Schwabbellack + hardener) a
not too large brush should be used, putting on several thin coats, until
the laminate can no longer be seen.

The first coat should be allowed to harden and then ground with
(360 grit wet paper) additional coats should then be added and
likewise ground.

October 1982
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The final finish should be carried out wj or 800 grit Wet and
: it con-free car polish

e 1o Steel Fittings

Repair of damage 1o littings made of steel should only be ac-
complished after approved procedures are obtained from the manu-
faclurer.

Welded steel filling (push rods) oul of 1.7734.4 or 1.0308.1 (St
35.4). Welding only to be carried out with WIG Welding method
(Wolfram-inert-GasschmelzschweiBung) and with welding malerial
1.7734.2 (for 1.7734.4) and 1.7324.0 (for 1.0308.0 or combination
ol 1.7734.4 and 1.0308.1)

b) Damage lo Aluminium Caslings

Repair of Aluminium castings 3.2374.6 {GALSi7 Mgwa} cannol be
carried out. Fractured or bent Aluminium castings must be replaced
by new ones,

Warning: Bent or chipped Aluminium castings are not under any
circumstances to be straightened.
c) Main Wing and Fuselage fittings

The main {ilting between wing and fuselage (4x in the fuselage)
6 steel balls (e 6 mm) are contained in each fitlting. The balls are
forced by a sliding cover through the lock shell into a groove in
the moveable lateral axis force bolts in the spar caps thus securing
the wings.

Faults of one or more balls, the connecling fitting should be
changed.

d) Control rods
The Control Rods are made from:

Aluminium tube 20x1 Type 3.3214.5 or ALMg Si
0,5F20

Steeltube 16x1 Type 1. 7734. 4

Aluminium control rods that have been buckled,
kinked or badly bent must not be straightened.

October 1982
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12, Major repalrs

Major repairs are only to be carried out by the manufacturer or by an
agent (who has the authorization of the manufagtur rer.).
Major repairs are:

— Broken off wing, luselage, Axi Ipiare é‘onl nl :.I"fal;‘.e spar stumps
(spar caps) a F) ( l’ﬁ\({\j\\ ,J

— Ripped nr lcrn outt M;u‘ t'l‘l...gs (in fuselage o 45 x 3, Fitting of the
tal [,ﬂr«ne In l,n [n {ha &-wing, aileron sacuring bath o 18 mm, joining
be*;. mo '.;E 20 Spar cap bolls 0 20 mm).

— Deslruchon of main rib (vertical trame)

— Damage to the GFK laminale (tear, splits, cracks immediately near
the main fittings).

13", Construction details of extra equlpment attachment fittings

The filtings for the oxygen bottles are buill in as slandard on the
right side of the luggage compartment. Bearing stands and quick
action lock can be obtained from the manufacturer.

Other fitting points can be installed by the owner. (Figure 5)
Rumplschale

Fuselage skin

Schraubo
Bolt

Verstiarkung 2 Lngen 92 140
slrenglhening 2 Layers 92 140

3 Lagen 02140

,< 3 Layers 92140
S:‘._b Harzgoemisch mit
U Bnumwollliocken
."\O) Resin mixod with
AN Colton Flock
Abb. 5 o
Filg. 5

The fiiting must be made as shown in the drawing so as to lake the
weight of the additional equipment. Fittings made in this manner mus!
stand a load 10 g without failure.

When addilional equipment Is fitted the glider must ba re-waighed to
check if the C of G is within the permitted limits.

Blueprints for the installation of radio and oxygen equipment are
obtainable from the manutacturer.
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