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If the fuselage reinforcement accoerding to OSB 315-66 had net heen performed the
foliowing is applicabte:

The glider GRCB G 103A ' TWIN Il ACRO s derived from the GRCB G 103 "TWIN II". Due
to structural reinforcements the “TWIN Il ACRO' is approved in the categery "Acrobatic”.
According to MSB 315-65 anly "simple aerobatics’ {Loop. Tuin, Lazy Eight, Chandelle, Spin)
is approved (refer to 11.2 and 1V.9)

The
Flight Hancbecok for Aerobatics
GROB G 103A "TWIN )| ACRO’
Edition February 1884
LBA approved

is unvalig according to MSB 315-85 and must be removed from the Flight Handbook.

If the fuselage reinforcemeant according to 0SB 315-66 had been performed the
following is applicable.

The glider GRCB G 103 A "TWIN 1§ ACRC" is derived from the GROB G 103 "TWIN II". Due
to structural reinfercements tha "TWIN || ACRQO" is approved and cerlified for acrobatics in
conjunction with the following vald operating instructions:

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

LBA approved.

These operaling insiructions must be addec o the flight manual and contain special
instructions valid for acrobatic operations. Main moditications to the "normal” flight manual
are contained i, the following seclions’

- Ainvorthiness group (1. 1} page §
- Permifled cperaling concitions (&), 2) oage 6
- Minimum ecuipment (H. 3) page §
- Maximum speeds {il. 4; oage 7
- Flight envelope (11.5) page 7

Load scheme (i, 8) page 8

The following ilams were medifiad in the ma:ntenance hanghook with respect to the acrobatic
versian:

- Weghts and moments of conirol suffaces 01

References {o tha flight handhook far acrobeiics are showr on the affected pages of the
"standard” flight manual.

Rev. 4, 16.10.2003 FAA Issua




FLIGHT MANUAL GROB G103 8

. 5§ Demcriplion

The"TWINH I1'" s a high performence two seater salipiane with a
T-tehi, fitted wilth @ nonretractable tandem undercarriage
and uppner surface airbrakes.

This saliplane is manufactured using the lates! tachniques In industrial
Glass libre construction.

it is designed for training, high parformance and simple aercbalic
flying.

Technical Dats:

Span 176 m (57.411) Wing Aros 178 m'
Length 8,18m (26,81t) 191.8117)
Height 1,55m (5,1rt) Maximum Flying Weight 580 kg
Aspact (1279 bs)
Ratio 171 Maximum Wing Loading 32, 6 kg/m?

(b, 63 s/t
. Operating limitations:

n 1 Amdruq‘:
Certification Basis: 14 CIFR Sectiong 21,23 and

21,29 efiective | February 1965; and Joint Air-
worthiness Requirements for Sailplanes and
Powered Sailplanes (JAR-22),dated I April 1980.

il. 2 Permilied operating conditiona.

The plane s lloensed lor:

1 VI'R Day

2. Simpia Aercbalics (Loopa, Sieli turne, Lary eight, Chandeila and
Spin).

. 3 Minkmum squipment

2 Alr spead Indicators reading te 300 km/nr (162 kis, 187 mph)

2 Altimatars.

Full Harneas Straps in front end back cockpit,

Parachuls or back cushior at least 7 cm (3 Inch) thick for each
Lending limit plague In front end back cockpit. occupant.
Flight Limits plagque.

Fiight 1ianual

N O AW

.l‘-=. fﬂ/z_‘_fﬂ /‘él——-—
7 31 Wiz 4332

17 th march 1982
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il. 4 Maximum Speeds

Maximum parmitted
speed incalmalr. . . .  VNE = 250 km/h (136 kts. 155 mph)

Maximum permitied

spaed in rough alr . . . Vg = 170km/n(92kts, 105mph)
Manoauvring speed Vs = 170 km/h { 92 kis, 105 mph)

Maximum winch lfavnch speed Vw = 120 kmi/h ( 65 kts, 74 mph)

Maximum Agrotow speed |, V1 = 170 km/h ( 92 kts, 105 mph)

Conditions in rough air are similar to those encountered in rotors,

clouds, whirlwinds and whan overfiying mountaln ranges.

Manoceuvring speed ls the maximum speed at which full cantrol dafiec-

tions may be used. At maximum spaed (VYNE) tha controi deflections !
. should be restricted to 1/3 of the fuli range.

True airgpeed ia higher than indicated airspeed at

altitude. VNE decreases according to following table,

Altitude (ft) 0-6500 10060 13000 16500 19000

VNE findicated knots) 135 128 121 115 109
(indicated km/h} 250 237 225 213 202
Atir speed indicator markings
772170 ken/h=42-92 kts=48-105 mph - Green archormal range
170-250 kin/h=92-135 kta-105-155 mph - Yallow arc{caution range)
at 250 ken/h=135 kta= 155 mph - Redline{max, Speed)
at 95 km/h= 51 kts=' 59 mph - Yellow lriangle
(recommended minimum appr. spaed)

Installation Errors .
The alrspeed indicator must be connected to the following sources:

Pitot head in the tai! fin, static vents side of the fuselage batween the

twa seats, .. .
Uslng a calibrated ASi the position error Is not greater than * 2 km'h

ar 1 kt or 1.2 mph, A calibration curve is tharelore not NOCESSATyY.

. 5 Flight snvelope. N

Tie sallplans design limit joad factcrs are as foliows:

At manoeuvring speed + 53 -— 2,85
At VNE + 40 — 15
(Brakes closed and calm air)

o

—

17 th march 1982 ( s/ 17, Witz 23

] i'lf"-J. ' |-'.UI{
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1. 8 Welght Uimils

Empty welght « + « .+ o . about 380 kg{ 838 1bg)
Maximum flying weight . . 580 kg{ 1279 1bs)
Maximum garmitted welght of non lifting parts 400 kg( 882  1bs)

{. 7 Centre of gravity poaliion

The approved renge of centre of gravily positions during flight is
260 mm (10.24 inghas) to 460 mm {1811 inches) behind the datum

line. equivalent lo 24.7% 1o 43.0% of the M.A.C. of the wing.
h/c attitude: incidence board of 600:2 gngle.
_Tre datum 1ine u the Jront edge of the wing at the wing roat.

The mpproved centre of gravity rangs does not gt enceeded by the
payload distributlon spacified in the jcading plan ||, B.

The exact positlon of the centra of gravity at flying weight can be
caiculated according lo &1 5.

I, § Lood echame TWIN (1"

Minimum load In the front seat for ell flight . . 70 kg (1S4 1bs)
Mezlmum load in the front seal e 110 kp (242 [ba)
Maximum Joad |n the back seal Lo 110 kg (242 [b9)
Maximum load |n tha baggags compartmant . 10 kg ( 22 Ibs)

The maximum flylong weight of S8C kg ( 1279 lbs)
musl not be excecded.

Trim weighte must be used at the suapensions
in front of stick bulkhead to compensate if
the front seat load i1s lower than 70 kg

( 154 1bs ). See page 14,

T6th june 1982
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Poaitlon of ;
Date of Equipmaent Maximum
weighing: Hist uaad [uil:igm) SO — totat
carried cul for walghing kg/lbe SnoR payload
by. - {data} - LI R S
i - Ya i F
AR AR AW FLO
HLETAIED | B G
Hp Bt | 6@ | 2851wy |
‘5'/;&0/?; 6)?"’3 Zf'é_;, ;"a ll({a -&FF:, o a/;é i5s, /4/
et Qe | 2§ 376 (hs
. = S - .
G T e T
—
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.9 Tow hooks and cable length
For Aerctow: Nose hook "E 75" with modificaticn 1-7G,
For Winch laynch: Safety back relaase hook "5 72" or "G /3",

Minirnurm aerctow cable length 40 m 130 f1)
Minimum lavnch cable length 00 m (1970 fth

10 Weak link strength
winch launch and serotow  max Y54 dalN , max 1662 lba

I.11 Tire Pregsure

mainwheel 6. 00-6 2,5-2,85 bar
nosewheel 260x8°% 2.5 bar
tailwheel 210x6% 2,5 bat

li. 12 Crosswinda

Tha maximum ¢rosswind component approved for take off end landing,
i2 20 km h {11 kts, 12 mph).

16th june 1982




FLIGHT MANUAL GROB G103 11

1I. 13, Placards,' controal markiﬁ'g'é. and instrument

markings
‘Maximum flying weight  680kg 1200158 K
Airspesd limits kmihv knols mph
Never exceed Ve 250 135 155
ln Rough Alr Vg 170 92 108
On Aerotow Vr 170 82 105
On Winch or Auto Launch Vy 120 64 74
Airbrakes Open Vpe 280 135 185
Manoeuvring Va 170 82 105

both cockpita

Payload (Pilot and Parachute)

Minimum in Front cockpit 70kg 154 1b
for all flight

Less must be compensated with

ballast secured in the seat

Maximum load front 110kg 242ib
The maximum weight must not be excesded

both cockpits

Sirnple sarcbatics sir cpeads

Recommandsd

antry speed km/hr knote mph
Loop 1680 . w in
Stall turn 180 o7 Lk
Spin 80 43 50
Chanduaile 170 02 105

Required placards f(front and back cockpit)

17 th march 1982
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FAltitede (ft) [0-6500110 GO0 113000 116500 119000

VNE {[KIAS) 139 128 121 s 109

near apeed ind,

both cockpits

Crmoh bobor laamah

Fult angd troe movemant of controis?
Parachuste sscured?

Htrapa tight and locked?

Pedals sdjusted and lockad?
Brakas clossd and loched?

Trim cormoactly adjusied?

Altimeter edjusted 7

Canopy locked?

Cables on cormect hook?

Bewwrs: — Crosswindl — Cable broak!

Front cockpit

r )

Csnepy Jeitison sad Emergoncy Exit

- Pull sl hassdiee on right end ol of canapy Nily Lack Ogether

- Push cancpy up ond swily with [he ol hand

~ Faicawo palofy homess

~ Fand o ond g8l sl over ot oY Aght plde depanding on the
eltdvda

— Whnen wming & menual perschiute grip releces an pull Armdy o
full sigrsl aflee | -3 soconds

Oy Canopy release front and back

Tire Pressure
B PSI 25atm

mainwheel

16th june 1982 nosewheel

& '.L-'.“\
£ W = tailwheel
Ké‘l‘« o T Ty
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Elevator quick lock connected |

Markings notice

Rotating knob turned in
Tailplane secured{cover closed

Rudder fin

Dzggrge maximwr

2ks 10y

Baggage compartment

Dont push or

lift here
Rudder
near magnetic direction
indicator
Total #nargy

*  compensation tube

37 W 12

17 th march 1982
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& -

<Qf> <D> -

e ) F| oo
-

Wheolbrake

Pedal adjusimant
Top right ol front

instrumant pang|

Alr-yani
Top leit of front
instrument parel

17 th march 1582 ‘?. Marz '.55
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TRIM WEIGHTS

Pilotasweight | kg 55-62,4 | 62,5-69,9 | 70-110
ineluding |
perachute 1bs | 121-1%7 ¢ 138-157% c 154-242
Number 2 1 % 0
1 Trim weight: 5,6kg (12,3 1ns) B
frent cockpit
Letele and Markings outside of the fuselage
1. Marking controlling tha correc! rigging of the lallplans.
2. Label for the tole! energy tube,
3. Label for taiiplane zecurity
4 label for tyre prescsure
5. Label for tyre pressure
6. Red ring round the static prossure port
7. Markiang to {ind the belly hook
16th june 1982 éHqu’ﬁgL*~‘
2.‘. hdly, 362
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AS! Markings
Spead
mph knots km/h  Mark Signllicance
48 _105 $2-92 77 —t70 Grean Arc Normal range of
flying speed
105-135 92—135 170-250 Yellow Arc Ranga of flying
speeds to ba
usod with cara
at 155 135 250 Radial Red Line Maximum Speed
at 59 51 95  Yellow Triangle Minimum recom-

mendad landing
spead at full load

9

1842 ( g e T Z
- oo AT Mez 532

17t march
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III, Emergency procedures

III. 1. Recovery from the spin

Recovery spin can be accomplished by the standard
recovery procedure:

- Full opposite rudder

Neutralize atick
Ailerons should be neutral

- When rotation stops neutralize rudder an pull out gently,

111. 2. Emergency canopy jettison and exit

I11.

17 th march 1982

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 iull extend after 1-3 seconds,

3, Miscellaneous
Flying in rain, iced wings

There ia a noticaable deterioration of flying characte-
ristics by wet or lightly iced wings, which raises the
stall speed by about & knots:

Increase take off and approach speed by 6 knots.

Wing dropping

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

Groundloops

The aircraft is not prone to ground lcop in take off,
If one wing touches the ground or the aircraft changes

direction by more than 15 degrees, release cable im-
mediately, 2BV,

%"ég

_1 7. Wz (UL
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iY¥ Normal procedures

Vi 1 Cockpit and controls

Front Seat,

—

5

1 Slick

2 Rudder padais 5 Ralease knob

3 Asbrake lever and wheelprake & Canopy jetuson
4 T laver

Vaenhlator 1op of ins'rument panel lefl side
Ruddar pedal adjustment 1op of instrirment panel right side.

16th jup, 1982
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Standard instrument positions (front panel)

é
A
-

1 Magnetic compass

2 Electrical vario indicator (optional)
3 Alrspeed indicator

4 Variometer *

5 Altimeter

6 Electrical vario control (optinal)

7 G-Meter or variahble

8 DBall

9 Temperature (outside) or variable
10 Radio

=

17 th march 1982
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Rear seat;

Stick 4 Yrm lgver
2 Rudder padals 5 Releases knob

1 Airbrake lever and wheeibraka 6 Canopy jettison

16th june 1982
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Standard instrument positions (rear panel)

Altimeter

Airspeed indicatar
Variometer

Electrical vario (optinal)
Ball

Variable

[ RS 1IN R oS I

:é?m L

M oW
17 th march 1982 we? |7, Mérz 1382
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Preflighd Inspeciion Checigpolnis
compars V. -2

September 198]
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V. 3 Control checks before take cfi

I, Check ali controle for full and free movemen
2. Check that the ballast limitations are being adhered to.

3. Check safaty straps end perachule are lirmly fastered,

4. Check aliimater is adjusted to zero or alrfteid height.

5. Check that tranamitter ia switched on and set to airfield frequancy.
6. Chack trim Is neutral,

7. Chack canopy is closed and locked.

8. Check eirbrakes are closad and locksd.

9. Rudder-oedals adjusted correctly and locked.
IV, 4 Teke oft

Winch launch

Trim laver should be in central position.

Maximum winch launch speed la 120 km/h 85 kis, 74 mph).

The glider has a retease hook in front of tha mainwheel.

Wwinch launches causa no difficuities at all allowed cenire of gravity
positions and wing loadings.

The plana has no tendency to balloon up or to swing on tha ground.
One should push forward slightly on the stick balow sbout 100 metres
{33G f1) In tha casa of fas! launches from & poweriul wingh. Whan the
cable slackanspull the releasa lirmlv tn Its imi,

Anrolow

Trira lever should be in cantral pasalllan,

Maximum agrotow spead is 170 km/h {82 kts, 105 mph).

Aarctow snould preferably use the nose hook,

The recommaendad length of tow rope |3 40 — 80 m (120 — 207 1),

The glider can be controlled with cocrdinated rudder and eileron
using full movements il required.

There is no tendency to swing in a slyong crosswind.

The glider can he lifted off at about 70 km/h (38 kis, 44 mph},

The glider lifts oH without asalsiance al a epead of abou! 80 km/h
(43 kts, S0 mph) it the stick iz kept In the neutral position.

ine yellow release handle la mounled on the irHTrumcnt panel and

must be puiled to ils limit whan releasing. .u B =
/ M’T—- -‘é_.——»
17 th march 1982 %}; 17 1&.;, fl.-«‘a
¢ Flds
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V. 5 Free Might
It is pozsible o Ny the glidar over the entire speed range in ail at-
titudes.

Full contral movements are only allowed up to the manoceuvring speed
170 km/h (82 kis, 105 mph). Al higher speeds the controls should be
used with tha appropriate care.

V. 8 Slow flying and stalls
The glidar glves clear waming when about to stall by a distinct
shaking of the elevator.

The staliing spesd depands on the wing loading and tha conditlon
of the plane. Tha lollowing are guidsiinas:

Singla ssaler
Waight Without Airbrakes With Airbrakes
470 kg = 1036 lbs 68 km/h 7S km/h
(38 kiz, 41 mph) (40.5 ks, 47 mph)
Double sastar
p NUTM Without Alrbrakes With Alrbrakes
580 kg = 127%ng 75 km/h 85 km/h
(40, 5icts, 4 7 mph) d b6 kts, 5 imph)

It the stick i3 pulled back further the giider goes Inio & controllable
high rate of sink, during which rudder and alieron turns can be flown
st up lo 15 degresd of bank. When (he stick Is released the glider
returns to a normal fiying attiluds Immediataly.

Altar the siick |8 pulled back gquickly the glider pitches nose down and
the bank can still ba canlrolled with allercn.

iv. T High spoud Right

Thars la no wendency for fluttar to developa within the parmitted speed
range. Abova 170 km/h (82 kts, 105 mph) control movements should
be resiricted 1 1/3 of full ranga. The sirbrmkes limit the spead to
undar VHE in a 45° dive even at maximum flying weight.

17 th march 1982 A7 M 052
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iv. 8 Simple Aerobatics

The glider is icenced for the follewing acrobatics

1
i

Loop

Entry speec 180 kmh (97 ki, 111 mph)
hMaximum g ca. 3 g

exii speed ca. 180 km h (97 kiz, 111 mph)
Stal turn

Entry speed 180 kmh {97 Kis, 111 mph)

&1 140 km h (76 kis, 87 mph) slowly apply rudder.
Sheorlly beforg the top apply npposite ailaron.

Nole: The stall turn is difticult to carry out becauss
ot tha high moment of inertia It a tailslide is acei-
dently inihated during the climb holdall contrels in
the centred positicn firmly.

Spin {possible inatt C. G, positions only)

Preparation. Decreass speed slaowiy 10 80 km:h {43 kis,

50 mphi pull stick back and apply full rudder. Glider

sins slowly. Rotatien rala is one turn every 3 seconds

with a height loss of about BCm (263t) perturn. The gilder has
no tendency to turn inte a spiral dive. ,
Recovery : " opposite rudder, neutralise stick

and recover gontly.

7ot march 1982
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4. Chandeclle
Entry speed 170 ¥un/h (92 krs, 105 mph)

Pull up to fly 900 bank turn. Durina turn de-
creage speed and exit from turn with rudder
and aileron. Chandelle should he completed
heading in epposite direction,

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

Normal {lying practice is to approach at 95 ki h
= 51 kts. The airbrakes are sufficiently powerful
for stecp approaches. The use of brukes causces
the glider to be slightly nose heavy, so that the
plider holds the required speed by itaclf.

Caution note:

Fully cxtended the airbrakes increase the stalling
speed: do not ¢xtgnd the airbrakes fully during the
roundout to avoid heavy landings. Dont use the
airbrakes to full extension during touch-down duc
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 kta,
25 mph).

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

been obsgerved, i \j ) .
LY &t

17 th march 1982 “'xt.': s J 1. MEérz 4
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The temporary control force to overcome the
force reversal or rudcer lock is calculated
approximately 5 ro 6 daN (rudder pressure).
The aileron does not change its force direc-
ticn, rather it returns independently from the

full deflected poasition,

Rudder lock c¢an 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 ita

original flight course.
V. 10 Storage

When the glider ie stored the cancpy should
be locked. To tie doewn the wing, a rcpe can

be pulled through the wing tip skids,

I'_‘, J""'-‘\

17 th march 1882
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V. aAppendices

V. 1 Flight Perdormance

Fiving weight 450{992) 580{1279 )
Wing loading 253(5,2) 328(6,7)
Best glide Angle 38,5 370

at a speed of 85(5]) 165 (57}
Minimum gink 064(126) 070{138)
at & speed of 80 {43) 85 (46}

FLUGGESCHWINDIGKEIT

kg (Ibsg)
kg/m? (Tb s/t %)

km/h (ki)
m/sec {ft /rmin)
km/h (ktg)

(VELOCITY)

0 - 50 100 150 200 sl 250
[ ] !' T L2 1
a (e T L
{} ! fl ' -Eq“b:;;i?'\
2 P,
2 i . |
a ]
. | | ~a
E | %;.: ey
=S il - |
= { | ]
) 5“ (4
E GESCHWINDIGK EITSPOLARE

17 th march 19832
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V.

)

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 th:
fuselapge see sketch at page 23,
The reference plane lies it the front of the

wing at the root. The distances a2 and b
are measured with the help of 2 plumb
line. The empty weight ig the sum of the
two weights Gy and Go.

The Center of Gravily of the pilets is
located:
1150 mm (45,3 inch) in front of the
Datum ILine f1,Seat)

40 mm (1,6 inch) behind the Daturn
Iine f2.5eat)

march 1587
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Procedure for determining C. of G. empty

G1i GixGieG:

a

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

Level Means:, With a 600;24 Incldence Board set up horizontal on
the tap of the raar tuselage.

Weight on main-wheol Gy - xg /Ibs
Weight on tail-skid Gz - kg /s
Empty Woeight G "Gyt Gr o kg /lbs
Distance to main-wheel a - mm / inches
Diatance o laii-skid b - mm/ inches

Emply Weight C. of G,

X :- _Ez_x__t-:_ + 8 " e . - mm.inches pehind

G, b Datum Line

The measuremants lo dslerming the empty weight, the empty waight
'C. of G. and the loading iimitaticns musl always be tazken with the
glider ampty.

from to mufliply with
Convariion kg bs 2.2
mm Inchas C.0384_

17 th march 1982 i o hulps 5 wee
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If the limits of the empty waight C. of G. positions and tha loading
limitations chert are adhared to the C. of G. of the loaded glider will
be within the permitted ranga.

Ermply Waight i Fanga of C. of G. behind Datum
Farveard Alt

kg Iba mm  inchea mm  inches

360 94 758 zZ9.E4 773 30,473
165 B05 748 2%.45 769 30, 28
370 216 739 29.Q09 765 30,12
375 827 729 28,70 761 29,94
380 B 38 720 28,35 757 29,80
386 849 711 7.99 753 29, 645
3196 B6&CQ 703 27.68 749 29, 49
395 371 694 27.32 745 29,133
400 &82 686 27.01 742 29, 21

it should ba noted that to make usa of the maximum lcad the maximum
admiszabla load for non-lifting parls must not ba excaaded.

The weight ot the non-lifting parts ls the sum cf the fuselage, tailplane
and maximum lcad in the fuselage and must not exceed 400 kgs

(B82 ibs). Otherwise the maximum load permitted
in the fuselage must be correspondingly decreased.
The Cantre of Gravity should be recalcutated afier repair, repainting,

the Insiallation of additional equipment or when a period of 4 years
hes alapsed after the laat weighing.

The empty weight, empty walght C. of G. position and maximum 1oad,
should ba recordad atlar sach weighing on page 8 of tha Flight Hand-
book.

'|T- %'.l-'J-.-_ | .-2
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