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If the fuselage reinforcement according to OSB 315-66 had not been performed the
following is applicable:

The glider GROB G 103A “TWIN || ACRQ" is derived from the GROB G 103 “TWIN I]". Due
to structural reinforcements the “TWIN [l ACRO" is approved in the category “Acrabatic”.
According to MSB 315-65 only “simple aerobatics” (Loop, Turn, Lazy Eight, Chandelle, Spin)
is approved (refer to 11.2 and 1V.9)

The
Flight Handbook for Aerobatics
GROB G 103A “TWIN I ACRO”
- Edition February 1984
) LBA approved

is unvalid according to MSB 315-65 and must be removed from the Flight Handbook.

If the fuselage reinforcement according to OSB 315-66 had been performed the
following is applicable:

The glider GROB G 103 A "TWIN Il ACRO" is derjved from the GROB G 103 "TWIN ". Due
to structural reinforcements the "TWIN I ACRQ" is approved and certified for acrobatics in
conjunction with the following valid operating instructions:

Flight handbook for acrobatics,
GROB G 103 A" TWIN Il ACRO",
edition February 1984,

LBA approved.

These operating instructions must be added to the flight manual and contain special
instructions valid for acrobatic aperations. Main modifications o the "normal* flight manual
are contained in the following sections:

- Airworthiness group (1. 1) page 6
(i - Permitted operating conditions (1. 2) page 6
- Minimum equipment (Il. 3) page 6
- Maximum speeds (il. 4) page 7
- Flight envelope (11.5) page 7
- Load scheme (Il. 8) page 8

The following items were modified in the maintenance handbook with respect to the acrobatic
verslon:

- Weights and moments of contral surfaces (VI)

References to the flight handbook for acrobatics are shown on the affected pages of the
"standard" flight manual.

Rev. 4, 16.10.2003 FAA Issue
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I. 5 Description

The""TWIN II" Is & high performance two seater sailplane with a
T-tall, fited with a nonretractable tandem undercarriage
and upper surface alirbrakes.

This saliplane is manufactured using the latest techniques In industrlal
Glass flbre construction.

:t IIa designed for training, high performance and simple amerobatic
lylng.

Tochnical Data:
Span 1756 m (B7.4%) Wing Area 17.8 m!
Length 8,18m (26,8ft) 191.6 1.9
Height 1,55m (5, ]ft) Maximum Flying Weight 530 kg
Aspect {1279 ibs)
Ratio  17.1 Maximum Wing Loading 32, 6 kg/m*
(6, 68 Ibs/f.Y)
. Operating limitations: ,

oA mﬂnu% ]
Certification Basis: 14 CFR Sections 21.23 and

21.29 effective 1 February 1965; and Joint Air-
worthiness Requirements for Sailplanes and
Powered Sailplanes {JAR-22),dated 1 April 1980.

i, 2 Pormitied cparsting conditiona.

The plane ls flcensed for:

1. VFR Day-

2. Simple Aerchatice (Loops, Sutl turns, Lazy elght, Chandaue and
Spin).

. 3 Minbmuw equipment

. 2 Alr spaad Indicators reading to 300 km/hr {182 kis, 187 mph)

2 Altimeters.

. Full Harness Strapa in front and back cockplit.

. Parachuie or back cushion at least 7 cm (3 Inch) thick for each .
. LoadIng limit plague In front and back cockplt. occupant.
. Flight Limits ptaque.
. Flight Manual

~NPO AL

17 th march 1982
17 ilu L \..Nt.
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1. 4 Maximum 8;;0;61

Maximum permitted
speed In calmair. . . . VNE = 250 km/h (136 kts, 155 mph)

Maximum permitted
speed In rough elr . . . Vp 170kn/h(92k ts, 105mph)
170 km/h ( 82 kts, 105 mph)

Manoeuvring speed VM
Maximum winch launch speed  Vw 120 km/h ( 65 kts, 74 mph)
170 km/h ( €2 kts, 105 mph)

Maximum Aerotdw speed . V7

Conditions In rough sir are similar to those encountered in rotors,
clouds, whirlwinds and when overflying mountaln ranges.

Manoeuvring speed Ia the maximum speed at which full control deflec-
tions may be used. At maximum speed (VNE) the control deflections

~.should be restricted to 1/3 of the full range.
True airspeed is higher than indicated airspeed at
altitude. VNE decreases according to following table.

Altitude (ft) 0-6500 10000 13000 16500 19001

VNE f/indicated knots) 135 128 121 115 109
(indicated km/h) 250 237 225 213 202

Air speed indicator markings

t

777170 km/h=42-92 kts=48-105 mph - Green archhormal range
170-250 km/h=92-135 kts=105-155 mph- Yellow arc(caution range

at 250 km/h=135 kts= 155 mph - Red line{max. Speed)

at 95 km/h= 51 kts=' 59 mph - Yellow triangle
(recommended minimum appr. spesd)

Installation Errors

The alrspeed Indicator must be connected to the following sources:
Pitot head in tha tall fin, statlc vents side of the fuselage batweesn the

two seats. "
Using a callbrated AS| the position error is not greater than * 2 km

or 1 kt or 1.2 mph. A calibration curve is therefore not necessary.
11. 5 Flight envelope.

The sallplane design limit load factore ara as follows:

At manoeuvring speed + 53 — 2.8

At VNE + 40 — 15

(Brakes closed and calm air)

Y Nt o

17 th march 1982
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|
. & Wolght imits

Empty weight « « « .. « . about 380 kg(837,7 1bs)
Maximum flying weight . . 580 kg(1278,67 1lbs)
Maximum permitted weight of non lifting parts 400 kg (881,84 1bs

{

Il. 7 Centre of gravity poaltion

The approved range of centre of gravity positions during flight Is
' 260 mm (10.24 Inches) to 460 mm (18.11 inchas) tehind the datum
l&ye. aquivatent to 24.7% to 43.6% of the M.A.C, of the wing.

¢ attitude: incidence board of 600:2‘3 angle.
l Tne datum 1lne ls the: front edge of the wing at the wing roct.

The approved centre of gravity range doss not get exceedsd by the
paylcad distritation specified in the loading plan Il. 8.

, The esxact position of the centre of gravity at flylng weight can be
celculated according to V! 5,

. 8 Load schemo TWIN 11¢

Minimum load In the front ssal for all flight . . 70 kg (154 Ibg)
Maximum ioad in the tron! seat e 110 kg (242 lbs)
Meaxlmum losd In the back ssa? . . ., - 110 kg (242 Ibs)
Maximum load In the baggege compartment | 10 kg ( 22 Ibs)

The maximum flying weight of 580 kg (1278,67 lbs)
., must not be exceeded,

Trim welghts must be used at the suspensions
in front of stick bulkhead to compensate if
the front seat load is lower than 70 kg
( 154 1bs ), See page 14, T

16th june 1982

i 25. lFll\_.(_t‘ ”"?'
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Date of Equlpment
welghing: list used
carried out for welghing

by. . (date)

Empty
(Weight)
kg/lbs

Positlon of
cg empty
behind refe-
rence
mm/inches

Maximum
total
payload
kg/Ibs

September 1981
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Il 9 Yow hooks and cable length

For Aarotow: Nose hook “E 75" with modifi c-a‘tion 1-79.
For Winch taunch: Safaty back release hook "G 72" or "G 73",

Minimum aerotow cahle length 40 m ( 130 ft)

Minimum launch cable length 600 ™m (1970 ft)

{5, 10 Weak link strength

Winch launch and gerotow  ‘max 754 daN , max 1662 1bt
II.1]1 Tire Pressure ' -

mainwheel 6.00-6 2,5-2,8 bar
nosewheel 260x85 2,5 bar
tailwheel 210x6% 2,5 bar
1. 12 Crosswings

The maxirmum croaswind component gpproved for tahe oif and landmg
Is 20 km/h (11 kta, 12 mph).

16th Jjune 1982
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II.13. Placards,’ control rhazl'kirig; a.nd iﬁétrument

markings

fMaximum tlying weight  S80kg 1280159
Airspeed limits km/hs knots mph
‘Never exceed VNg 250 135 158
in Rough Air Vg 170 92 105
On Aerotow * Ny 170 82 108
On Winch or Auto Launch Vy 120 84 74
Airbrakes Open Vpg 250 138 155
| fdanceuyvring Va 170 02 105

both cockpits
Payload (Pilot and Parachute)
Minimum in Front cockpit 70kg 154 1b
tor all flight
Less must be compensated with
ballast securad in the seat
Maximum load front 110kg 2421b
The maximum weight must not be exceeded

both cockpits

Simpte sercbatics sir speads

Recommsendad

entry speed km/hr knots mph
Stall turn 180 07 i1
Spin 80 /2 50
Chandeile 170 82 105

Required placards (front and back cockpit)

17 th march 1982
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| FLIGHT MANUAL GRO8 G103
Altitude (ft) |0~6500[10 000 [13000 16500 |19 000
VNE (KIAS) 135 128 | 121 15 109

near apegd ingd,

both cockpits

" . Cheok bolore iumah

¥ i Full and free movemsnt of controla?
Parathute socured?

8traps tight and locked?

Podals edjustad and iocked?
Brskes cloged end lockad?

Trim correctly adjusted?

Altimeter edjusted ?

Canopy locked?
chuonoanunhqnn

Boware: ~ Crosswindl — Ceble broak!

Front cockpit

Canspy Joitien sad Emargancy Bxit

! — Pull red hondise on right and Kk of canopy fully badk togeiher

-~ Push canoPy Up and ewey with the ot hand
. ' — Ralcas? seity hamass

tull extol eftsy 1-3 scoonde

~ Stand up and gt cut over 1R or rigiv elde Cepending on the
— ¥Man @ing 8 menusl perschuty grip releass and pull firmily o

By Canopy release front and back

Tire Pressure
36 PSI 258tm

mainwheel
16th June 1982 nosewheel
- tailwheel

Y TR




FLIGHT MANUAL GROB G103 12a

Elevator quick lock connected |
Markings notice

Rotating knob turned in
Tailplane secured|{cover closed

Rudder f{in

........ ——— — -

Baggage maximum
21%Bs 10 kg

Baggage compartment

Dont push or
lift here

Rudder

near magnetic direction
indicator

Total energy
— compensation tube

rnen
ReIVT A

17 th march 1882
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<‘=¥;§® §@=> oo

A==~
<% <1_'>> Arbrakes

. Cable
release

Wheelbrake

instrument panel

O D instrument panel

Pedel adjustmont A Alr-vent
Top right of front { 1 Top lett of tront

17 th march 1982
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TRIM WEIGHTS

Pilotaweight | kg 55-62,4 | 62,5-69,9 | 70-110
including

parachute 1bs | 121=137 | 138=15% 154-242
~§unber 2 | 1 0

1 Trim weight: 5,6kg (12,%1lbs)
front cockpit

Ledein and Marking® outside of the fuselage

1 —
2 3

—— —_

o

Marking controlling the correct rigging of the tailpiane.
Labal for the totsl enargy tube.

Label for tailplane security

Label for tyre pressure

Label for tyre pressure
Red ring round the static pressure port

-

1

N e e

16th june 1982
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AS| Markings

Speed
mph knots km/h  Mark Significance
48_105 42-92 77 —170 Gresn Arc Normal range of
flylng speed
105—158 92-135  170—250 Yellow Arc Range of flying
speeds to be
used with care
at 155 135 250 Radial Red Line Maximum Speed
at 59 51 95 VYellow Triangle Minimum recom-

mended langing
speed at full load

17 th march 1982
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III. Emergency procedures
III. 1. Recovery from the sgpin

Recovery spin can be accomplished by the standard
recovery procedure:

- Full opposite rudder

- Neutralize stick

- Ailerons should be neutral

- When rotation.stops neutralize rudder an pull out gently,

11I. 2. Emergency canopy jettison and exit

- Pull red handles on right and left of canopy full back
simultaneously.

- Push canopy up and away with the left hand.
- Release safety harness,

- Stand up and get out over left or right side depending
on the attitude.

- When using a manual parachute grip release and pull
firmly to {full extend after 1-3 seconds.

III. 3. Miscellanecus
Flying in rain, iced wings
There is a noticaable deterioration of flying characte-
ristics by wet' or lightly iced wings, which raises the

stall speed by about 6 knots:
Increase take off and approach speed by 6 knots.

Wing dropping

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

Groundloops

The aircraft is not prone to ground loop in take off,
If one wing touches the ground or the aircraft change:
direction by more than 15 de rees, release cable im-

mediately. W /4,__

17 th march 1582 e 1302
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V. Normal procedures
!

VI, Cockplt and controls

Front Seat. '

Stick
fRudder pedals 5 Release knob
Airbrake tever and wheelbrake 6 Canopy jettison

HoWw RN =

Trim lever

ventilator top of instrument panel lalt side-
Rudder pedal adjustment top of instrument panel right side.

16th juﬂe 1982
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Standard instrument positions (front panel)

|/

Magnetic compass
Electrical vario indicator (optional)
Airspeed indicator

Variometer

Altimeter

Electrical vario control (optinal)
G-Meter or variable

Ball

Temperature (outside) or v
Radio 2y

iable

OO0 0O U B W~

—

17 th march 1982 K
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Rear geat

1 Stlick
2 Rudder pedals
3 Alrbrake lever and wheelbrake

16th june 1982

4 TYrm lever
5 Release knob
6 Canopy jettison




FLIGHT MANUAL GROB G103 20

Standard instrument positions (rear panel)

}
} |

f@'

[m

Altimeter

Airspeed indicator
Variometer '
Electrical vario (optinal)
Ball

Variable

o290 T R U I o S ]

1 ? Qr’ff:«w [NaRe Xy
AEEREE s
b e lou

17 th march 1982
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8.

. 2 Daily preflight inspection

a) Open canopy.

b) Check the 4 wing fasteningsa Inside the fuselage if locked.
c) Visually chack all controls inside the cockpit.

d) Check for foreign bodies.

o) Test controis for tull and free movement.

f) Check tire pressure 2.5 — 2.8 atm. = 35.6 — 39.8 PSI

g) Check conditlon of both hooks.

h) Check functioning of releases and whealbrakae.

a) Check top and bottom of wing tor damage-
b) Check allerons for condition, freedom of movement and play.
c) Check airbrakes for condition, locking and fit.

Check fuselage for damage especlally on the underside.

Check tall unit for correct assembly and that safety lock is In
position.

Check condition of the taliskid.
Check the pfiot tube, total energy venturl and static vents are clean.
Repeat step 2 for right wing.

Check static vents,

After heavy landings or excessive flight loads the entire glider should
be checked. The wings and tailplane should be removed for these
checks and If any damage Is found an inspector should be consulted.
The plane should not be flown before any damage ls repaired.

17

th march 1982 (/
17. Wi oo
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IV. 3 Control checks before igke off

i, Check all controls for full and free moveme
2. Check that the ballast limitations are belng adhered to.

3. Check safety straps and parachute are firmly fastened.

4. Check altimeter Is adjusted 1o zero or airfield helght.

5. Check that transmitter is switched on and set to airfield frequency.
6. Check trim Is neutral,

7. Check canopy is closed and locked.

8, Check alrbrakes are closed and locked.

9. Rudder-pedals adjusted correctly and locked.
iV. 4 Take off

Winch launch

Trim lever shauld be In central posltion. B

Maximum winch launch speed I8 120 km/h (85 kts, 74 mph).

The glider has a release hook In front of the mainwheel.

Winch (aunches 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 e powerful winch. When the
cable siackens.pull the ralease firmly tn It limit.

Aerotow

Trim lever should be in central position.

Maximum aerotow spaed |8 170 km/h (82 kis, 105 mph).

Aerotow should preferably use the nose hook.

The recommended length of tow rope is 40 — 80 m (120 — 200 {L.).

The glider can be controlled with coordinated rudder and aileron
using full movements if required.

There Is no tendency to swing in a strong crosswind.

The glider can be llfted off at about 70 km/h (38 kts, 44 mph).

The glider lifts off without assistance at a speed of about 80 km/h
(43 kts, 50 mph) If the stick Is kept In the neutral positton.

ine yellow releasa handle Is mounted on the Instrument panel and

17 th march 1982
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V. 5 Free flight
It Is possible to fly the glider over the entire speed range In all at-
titudes. ‘

Full control movements are only allowed up to the manoeuvring speed
170 km/h (92 kis, 108 mph). At higher speeds the controls should bs
used with the appropriate care.

IV. 8 Slow filying and stalls

The glider gives clear warning when about to stall by a distinct
shaking of the elevator.

The stalling spead depends on the wing loading and the conditlon
of the plane. The toilowing are guldelines:

Single seater

Welght Without Airbrakes With Alrbrakes
470 kg = 1034 Ibs 66 km/h 75 km/h
(38 ki3, 41 mph) (40,5 kts, 47 mph)
Double seater
Wel?ht Without Airbrakes With Airbrakes
580kg ~127%ps 75 km/h 85 km/h
(40, 5xts, 4 7 mph) @ 6 kts, 53mph)

It the stick ie pulled back further the gilder goes Into a controllable
high rais of gink, during which rudder and alleron turns can ba flown
at up to 15 degreed of bank. When the stick Is released the glider
returns to a norma! flying attitude immediately.

After the stick is pulled back quickiy the giider pitches nose down and
the bank can stlll be controlled with aileron.

IV. 7 High spoed filgh

There 8 no tendency for flutter to develope within the permitted speed
range. Above 170 km/h (82 kts, 105 mph) control movements should
be restricted to 1/3 of full range. The alrbrakes limit the speed to
under VNE in a 45° dlve even at maximum flylng weight.

A0y »{jf;f
17 th march 1982 _1 7. b A
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iv. 8 Simple Aerobatics

The glider is licenced for the following aerobatics

1. Loop
Entry speed 180 km/h (97 kts, 111 mph)
Maximum g ca.3 g
exil speed ca. 180 km/h (97 kts, 111 mph)
2. Stall turn
Entry speed 180 km/h (97 kts, 111 mph)

At 140 km/h (76 kts, 87 mph) slowly apply rudder.
Shortly before the top apply opposite aileron.

Note: The stall turn is difficult to carry out because
of the high moment of inertia. If a taiislide is acci-
dently initiated during the climb holdalt controls in
the centred position firmly,

3. Spin (possible in aft C.G. positions only)

Preparation. Decrease spsed slowly to 80 km/h (43 kis,

50 mph) pull stick back and apply full rudder. Glider

spins slowly. Rotation rate is one turn every 3 seconds

with a height loss of about 80 m (263t) per turn. The gilder has

no tendency to turn intg a spiral dive. .
Recovery : opposite rudder, neutralise gtick

and recover gently.

17 th march 1982
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4. Chandelle
Entry speed 170 km/h (92 kts, 105 mph)

Pull up to fly 90° bank turn. During turn de-
crease speed and exit from turn with rudder
and aileron. Chandelle should be completed
heading in opposite direction.

5. Lazy Eight
Entry speed 140 km/h (76 kts, 87 mpﬁ)
IV. 9 Approach and landing

Normal flying practice is to approach at 95 km/h
= 51 kts. The airbrakes are sufficiently powerful
for steep approaches. The use of brakes causes
the glider to be slightly nose heavy, so that the
glider holds the required speed by itself.

Caution note:

Fully extended the airbrakes increase the stalling
speed: do not extgnd the airbrakes fully during the
roundout to avoid heavy landings. Dont use the
airbrakes to full extension during touch-down due
to strong effect of the wheel-brake,

If the nosewheel touches the ground the direction
can be controlled by rudder until 40 km/h (22 kts,
25 mph).

The side-slip is quite controllable and, if needed,
this manoeuvre can be used for steeper approaches.
It is effective by using a 15 degrees angle of side-
slip and should be finished of a safe hight {98 km/h;
54 kts; 61 mph). Rudder effect reversal have not
been observed.

AN ey R
17, M 2052
_d W (O

17 th march 1982
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The temporary control force to overcome the
force reversal or rudder lock is calculated
approximately 5 to 6 daN (rudder pressure).
The aileron does not change its force direc- !
tion, rather it returns independently from the

full deflected position.

Rudder lock can be relieved without pilot in-
puton the rudder. After moving the aileron
into neutral position, the Sailplane rolls;“'\‘out
of the Slip into wing level position. There-
after the rudder frees itself from the full
deflected position and the force reversal is
relieved. Using this method to end the Slip
the Sailplane does not adopt unusual flight
attitudes and deviates only slightly from its

original flight course.
IV. 10 Storage

When the glider is stored the canopy should
be locked. To tie down the wir}g, a rope can

be pulled through the wing tip skids.

17 th march 1982
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V. Appendices

V. 1 Flight Performance

Flying weight 450(902) 580(1213) kg (Ibs)

Wing loading 253(5,2) 328(6,7) kg/m? (Ibs/it%)
Best glide Angle 38,5 37,0

at a speed of 95(51) 105 (57) km/h (kts)
Minimum sink 084(126) 0,70(138) m/sec(ft/min)
at a speed of 80 (43) 85 (46) km/h - (kts)

FLUGGESCHWINDIGKEIT (VELOCITY)

0 + 50 100 160 200 (km/h) 250
A 4 i
o (i .
o, R,

~N

O 3 " BN
)% 80  980Kkg
o4
A
0n 5

12 GESCHWINDIGKEITSPOLARE

(FLIGHT POLAR)

17 th march 1982 AR .
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.2 Determination of the Center of Gravity

The determination of the center of gravity
is made with the glider supported on two
scales at heights such that an incidence
board of 600 : 24 angle is set horizontal

on the back of the fuselage. (Pogition on the
fuselage see sketch at page 23),
The reference plane lies at the front of the

wing at the root. The distances a and b
are measured with the help of a plumb
line. The empty weight ia the sum of the
two weights G, and G,.

The Center of Gravity of the pilo%ﬁ is
located:
1150 mm (45,8 inch) in front of the
Datum Line (1,Seat)

40 mm ( 1,6 inch) behind the Datum
Line (2. Seat)
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Procedure for determining C. of G. empty

.xl_.“

' "

3]

Datum Line: Front edge of the wing at the root rib.

Level Means: WIith a 800:24 Incidence Board set up horizontal on
the top of the rear fuseiage.

Weight on main-wheel Gy = kg /Ibs
Weight on tail-skid Ga = kg / lbs
Empty Weight G_ = G+t Gy = kg /Ibs
Distance to main-wheel a = mm /inches
Distance to tail-skid b = mm / inches
3 Empty Weight C. of Q.
. G xb - _ mm/inches behind
X G +a T = Datum Line

The measursments to determine the empty welight, the empty weight
*C. of G. and the loading limitations must always be taken with the

glider empty.

from to multiply with
Convartion kg lbs 2,2

mm inches
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It the limits of the empty welght C. of Q. positions end the loading
limitations chart are adhered to the C. of G. of the loaded glider will
be within the permitted range.

Empty Weight _ Range of C. of G. behind Datum
Forward Aft

kg Ibs mm  Inches mm  Inches

360 794 758 29.84 773 30.43
365 805 748 29.45 769 30,28
370 816 739 29.09 765 30.12
375 827 729 28.70 761 29.96
380 838 720 28.35 757 29.80
385 849 711 27,99 753 29. 65
390 860 703 27.68 749 29.49
395 871 694 27.32 745 29.33
400 882 686 27.01 742 29.2]

L4

it should be noted that to make use of the maximum load the maximum
admissable load for non-lifting parts must not ba excesded.

The welght of the non-liting parts is the sum of the fuselagse, tailplane
and maximum load In the fuselage and must not exceed 400 kgs

(882 1bs). Otherwise the maximum load permitted
in the fuselage must be correspondingly decreased.

The Centre of Gravity should be recalculated efter repair, repainting.
the Instaliation of additional equipment or when a period of 4 years
hes elapsed after the iast weighing.

The empty weight, empty weight C. of G. position and maximum load,
should be recorded after each welghing on page § of the Flight Hand-
book. :

S~ A

470 Mk 002
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