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1. General 
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) 

1.2 Certification basis
 

1.) Warnings. cautions and notes
 

1.4 Descriptive data 

1.5 Three-side view 

October 1993 
Revi8ion 1. 1. 1 
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Introduction1.1 

The Flight Manusl for this sailplane has been 
prepared to provide pilots and instructors with 
information for the safe and efficient operation 
of the "Duo Discus". 

( 
This ~anual includes the material required to be 
furnished to the pilot by "JAR", Part 22. 

It also contains supplemental data supplied by 
the manufacturer of the sailplane • 

...
 

October 199)
 
Revision 1. 1. 2
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1.2 Certification Basis 

This sailplane. model designation 

n Duo Discus", 

has bsen approved by the Luftfahrt Bundssamt (LBA) ,.
 
in compliance ~ith "JAR", Part 22, effective on
 
June 27. 1989 (Change 4 of the English Original
 
Issue), inclUding additional Amendments 22/90/1,
 
22/91/1 and 22/92/1.
 

The LBA Type Certificets is No. J96 and was
 
issued on I Harch 21st, 1994
 

Category of Airworthiness I UTILITY 

i 

Octobsr 199J 
Revision 1.2 
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Duo Discus ,.LIGHT MANUAL 

1.J Warnings, cautions and notes 

The following definitions apply to warnings, 
cautions and notes used in this flight manuall 

( "WARNING" means that the non-Observation of the 
corresponding procedure leeds to an 
immediate or importsnt degradation of 
the flight safety 

"CAUTION" means that the non-observation of the 
corresponding procedure leads to a 
minor or to a more or les8 long term 
degradation of the flight safety 

"NOTE" dravs the atlention on any special 
item not directly related to safety, 
but which is important or unusual. 

\. 

October 199J 
Revision l,J 
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1.4 Descriptive data 

The "Duo Discus" is a two-seat sailplane for advanced 
training and cross-country flying, constructed from 
gl~S and carbon fiber reinforced plastic (GFRP/CFRP), 
fea uring a T-tail (with fixe~horiz. stabilizer and 
elev tor). 

ie four-stage tr~pezoid in planform, consists 
ip extension (having a swept-
s double-panel "Schempp-Hirth" 

par surface. Ailarons are in-

last tanks have a total capacity 
52.J US Gal., 4J.5 IMP Gal.). 

glass fiber/foam-sandwich con
flanges of carbon fiber rovings 
as a GFRP/foam-sandwich. 

!u~e!.a§:e_ 

The cockpit
 
tandem. The one
 
to the right.
 
fiber non-san
 
sorbing. Vhil
 
sandwich bil
forced by a ouble skin 0 the sides, with integrated 
canopy coam ng frame and s at pan mounting flanges. Tho 
main wheel a hydraUlic discis retractabl~~:! features 
brakel no wheel and ta~la~eel (or skid) are fixed. 

_t~i!.p!.a~e_ 

. tailplane consists o~ fixed stabilizer with 
elevato . The stabilizer is a GF P/foam-sandwich construc
tion v th CFRP-reinforcements, th elevator halves are a 
pure C RP/GFRP shell. 
The s ring trim is gradually adjust 
resti g against a threaded rod. 

Fin/and rudder are constructed as a GFR 
On request a water ballast trim tank with~a capacity of 
11 Liter (2.9 US Gal., 2.4 IMP Gal.) is pr~vided in the 
fin. 

£,o!!.t!:o.!.s_ 

All controls are automatically hooked up when the sail 
plane is rigged. 

Octobsr 199J 
Revision 1.4.1 

lL 
, 

;
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( 

1.4 Descriptive data 

The "Duo Discus" is a two-seat sailplane for advanced training and cross
country flying, constructed from carbon and glass fiber reinforced plastic 
(CFRP/GFRP), featuring a T-tail (fixed horiz. stabilizer and elevator). 

Wing 

The wing is four-stage trapezoid in planform, consists of two main panels with 

(	 tip extension with winglets (having a swept-back leading edge) and features 
double-panel ..Schempp-Hirth" type airbrakes on the upper surface. Ailerons 
are internally driven. 
The integral water ballast tanks haven a total capacity of approx. 198 Liters 
(52.3 US Gal., 43.5 IMP GaL). 

The wing shells are a glass fiber/foam-sandwich construction with spar flanges 
of carbon fiber rovings and shear webs made as a GFRP/foam-sandwich. 

Fuselage 

( 

The cockpit is comfortable and features two seats in tandem. The one-piece 
canopy hinges sideways and opens to the right. The fuselage is constructed 
as a pure glass fiber non-sandwich shell and is thus highly energy absorbing. 
While its aft section is stiffened by GFRP/foam-sandwich bulkheads and webs, 
the cockpit region is reinforced by a double skin on the sides, with integrated
 
canopy coaming frame and seat pan mounting flanges.
 
The main wheel is retractable and features a hydraulic disc brake; nose wheel
 
and tail wheel (or skid) are fixed.
 

Horizontal tail plane
 

The horiz. tailplane consists of a fixed stabilizer with elevator.
 
The stabilizer is a GFRP/foam-sandwich construction with CFRP-reinforce

ments, the elevator halves are a pure CFRP/GFRP shell.
 
The spring trim is gradually adjustable by a lever resting against a threaded
 

(	 rod. 

Vertical tail
 

Fin and rudder are constructed as a GFRP/foam-sandwich.
 
On request a water ballast trim tank with a capacity of 11 Liter (2.9 US Gal.,
 
2.4 IMP GaL) is provided in the fin. 

Controls 

All controls are automatically hooked up when the sailplane is rigged. 

November 2005 

l Revision 12 TN-No. 396-12 1.4.1 
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Intentionally left blank 

( 

\. 

October 199)
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TECHNICAL DATA 

.!!1!!.g_ Span 

Area 

Aepect 

MAC 

ratio 

20.00 

16.40 

0.875 

.. 65.62 l't 

m 2 176.5) f't 2 

24.4 

m 2.87 f't 

) 

!U.!!.elaK.e_ Length 

Width 

Height 

8.62 

0.71 

1.00 

m 

DI 

m 

28.28 

2.)) 

).28 

f't 

rt 

rt 

!!a,!8_ Empty mass 
approx. 

Maximum 
all-up lDass 

Wing loading 

420 kg 

700 kg 

29.9 
6.1 

-. 

926 lb 

154) lb 

42.7 kg/m 2 
2B.7 lb/f't 

; 

October 199) 
Revision 1.4. ) 
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1.5 Three-side view 

~-= 

November 2005 
Revision 12 TN-No. 396-12
 1.5 
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Introduction2.1 

( 

Section 2 includes operating limitations, instru
ment markings and basic placards necessary for 
safely operating the sailplane, its standsrd 
systams and standard equipmant. 

The limitatione included in this section snd in 
section 9 have been approved by the Lurtrahrt 
Bundesamt (LBA). Braunschweig. 

October 1993 
Revision 2. 1.2 
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2.2 Airspeed 

Airapeed limitationa and tbeir operational signi~i
cence are shown belovl 

SPEED (lAS) REMARKS 

V
NE 

Ne~er exceed speed 
in Calm air 

250 km/h 
135 kt 
155 ",ph 

Do not exceed thia spa ad 1n 
sny opsration snd do not use., 
mors thsn 1/3 of control d, 
flection. 

V
RA 

Rough air speed 1BO km/h 
97 kt 

112 mph 

00 not exceed thie epeed ex
cept in sBooth sir, end than 
only with caution. 
Rough eir ia 8et in lee
wa~e rotors, thundarcloude 
etc. 

VA Msneu~ering spesd 1BO km/h 
97 kt 

112 mph 

00 not Bske full Or abrupt 
control movements above thie 
spead ss the aircrsft struc
ture eight get overstressed. 

V r Msximum apeed 
on eeroto", 

1BD km/h 
97 kt 

112 .,ph 

Do not exoeed thie epeed 
during en Beroto•• 

Viii l'Iaxi.,um winch 
launch epeed 

150 km/h 
81 kt 
93 mph 

Do not exceed thie epeed 
during e "'inch leunch. 

VLD Meximum lending 
geer operating 
spsed 

1BO km/h 
97 kt 

"2 mph 

00 not extend or retrect 
lsnding gssr abo~e thie 
speed. 

• 

•
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2.3 Airspeed indicator markings 

Airspeed indicator markings and their colour code 
significance ere shown belowl 

HARKING 

Green arc

( 

Yellow erc 

Red line 
st 

Yellow 
triengle 
et 

VALUE on RANGE 
(lAS) 

90 - 1ao km/h 
49 - 97 kt 
55 - 112 mph 

1an - 250 km/h
,17 - 135 kt 

112 - 155 mph 

250 km/h 
135 kt 
155 mph 

100 km/h 
54 kt 
52 mph 

SIGNIFICANCE 

Normal operating ranga 

(Lower limit is the speed 1.1 VS1 
et ma~imum mees end c/g in most
 
forward position.
 
Upper limit is the max. permissible
 
speed in rough sir).
 

Meneuvers must be conducted with
 
caution and operating in rough air
 
ie not permitted.
 

M8~imum speed for ell operations. 

Approach epeed et meximum mass 
without weter ballaet. 

October 199) LBA-app.
Revision 2.) 
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Intentionally left blank 

) 

) 
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Intentionally left blank 

( 

( 
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2.6 Weights (masses) 

Maximum permitted take-off mass I 700 kg (1,4) lb) 

Maximum permitted landing mass 700 kg (,,4) lb, ) 

Maximum permitted take-off and 
landing mass wit h 0 u t 
water ballast 660 kg (1r." i e ) 

Maximum permitted 
non-lifting parts 

mass of all 
r.r.0 kg ( 970 lb) 

Maximum 
baggage 

permitted mass 
compartment 

in 

october 199) LBA-app.
Revision 2.6 
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2.7 Centsr 01 gravity 

£s~t~r_o! ~r~v~tr ~n_l~i~h! 

( 

Sailplane 

Datum 

attitudsl Tail jacked up such that a vedge
shaped block, 100 I 4.5, placed 
on the rear top lueelage. ie 
horizontal along its upper edge. 

Wing leading edge at root rib 

Maximum forward 
c/g position 45 mm (1.77 in.) alt 01 

plane 
datum 

Maximum rearward 
c/g position 250 mm (9.84 in.) aft of datum 

plane 

It is extremeiy Important that the maximum rearward 
c/g position is not exceeded. 

This requirement is met when the minimum front seat 
load is observed. 

The minimum front seat load is given in the loading 
table and is shown by a placard in the cockpit. 

A lover Iront seat load must be compensated by 
ballast - see section 6.2 "Weight and Balance 
Record I Permitted Payload Range". 

l 

Octobsr 1993 LBA-app.
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCKHEIM/TECK 

FLIGHT MANUALDuo Discus 

2.8 Approved maneuvers 

The sailplane model "Duo Discus" is certiCied in 
category 

UTI LIT Y 

Cor normal sailplanes. ) 

WARNING' 

Aerobatic maneuvers and cloud Clying 
not approved I 

J
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

Duo	 Discus FLIGHT MANUAL 

2.9 Maneuvering load ractors 

The rolloving maneuvaring load ractors must not be ex
ceeded vhen the sailplane 1s pUlled Upl 

( 
a) With airbrakes locked and at VA • 

180 km/h. 97 kt, 112 mph 

n + 5.3 

n - 2.65 

With airbrakes locked and at V •
NE 250 km/h, 135 kt, 155 mph 

n + 4.0 

n - 1.5 

b)	 With airbrakes extended, the maximum maneuvering 
load ractor 15 

(. 
n	 D + ).5 at VNE 

October 1993 LBA-app.
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2.10 Flight crew 

When flown solo, the ·Duo Discus" is controlled from 
the front seat. 

Observe the minimum load on the front seat - if 
necessary. ballast must be installed to bring the 
load up to a permissible figurs, See also section 
6.21 )
 
"Weight and Balance Record! Permittsd Payload
 
Range",
 

)
 

October 1!I!lJ LBA-app.
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2.11 Kinds of operation 

With the prescribed minimum equipment instslled 
(see page 2.12). the "Duo Discus" is approved for 

VFR-flying in daytime.

( 

( 

October 199) LBA-app.
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECI 

FLIGHT MANUALDuo Dillcus 

2.12 Minimum equipment 

Instruments and other basic equipment must be or an 
approved type and should be selected rrom the list 
in the Maintenance Manual. 

!o~m~l_o~e~a!i~n! 

) 
2	 Airspeed indicator (r&.l1ge up ~o )00 k.,/b., 162 Ic~. 186 mpll) 

with colour markings according to page 2.) 

2	 Altimeter 

Outside air temperature indicator (OAT) with senllor 
(vb.aa Cly~ag vl~1I va~er b&ll&.~. red line at +2° C) 

2 Four-piece sarety harnellses (symmetrical) 

2	 Automatic or manual parachutes 

or 

2 Back cushions (thickness approx. 10 cm/3.9 in. 
when compressed) 

Caution. 

The sensor ror the OAT must be inlltalled in the 
ventilation air intake. 

For lItructural reasons the mass or each instrument 
panel with inlltruments in place must not exceed 
10 kg (22 lb). 

) 

October 199J LBA-app.
Revision 2.12 
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( 

(, 

2.1) Aerotow and winch launch 

AerotoY 

Maximum towing speed 

Weak link in tOY rope I 

Minimum length or 
tow rope 

Tow rope material 

Winch launch 

Max. launching speed 

Weak link in 
winch cable 

180 km/h (97 kt, 112 mph) 

700 - 910 daN (1543
2006 i e ) 

)0 m (98 ft) 

Hemp or Nylon 

150 km/h (81 kt, 93 mph) 

700 - 910 daN (154)
2006 Ib) 

,Jsnuary 2000 TN 1?i) - 5 LBA-app.
Revi"ion 5 

MB 1'16 - 10 2" l"j 
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2.14 Other limitations 

Non e 

) 

.) 

October 199) LBA-app.Revision 
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Section) 

). 

) • 1 

Emergency procedures 

Introduction 

( 

).2 Cenopy jettisoning 

),) Beiling out 

).4 Stell recovery 

),5 Spin recovery 

).6 Spiral dive recovery 

).7 (reserved) 

),B 

).9 

(reserved) 

Other emergencies 

( 

October 199) ),1.1
Revision 
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:2.15 Limitation placards 

!MAXIMUM PERMmED ALL-UP MASS: 700 kg (1543Ibl! 

IMAXIMUM PERMITTED SPEEDS (lAS): kmlh kt mphl 

) 

Never e)Cceed speed 250 135 '55 
Rough air speed 180 97 112 

Maneuvering speed 180 97 112 

AerotolNing speed 180 97 112 

Winch launching speed 150 81 93 

Landing gear operating speed lBO 97 '12 

f' k o t installed fin tank installed 

LOAD ON THE SEATS LOAD ON THE SEATS 
[ (crew Inc I. parachutes) (crew Incl. par.chutes)I I	 I 

TWO PERSONS TWO PERSONS ONE PERSON ONE PERSON 
SEAT tOAD SEAT tOAD min mil(.min. max. min. min.ma'lC. mix. 

100' kg 100' kg 
(ront 70' kg 110' kg 70' kg 110' kg 220' Ib 220' Ibfront 110'kg 110' kg 
.eal load 154'Ib 243'Ib 154' Ib 243'lb seat load ( 70')kg 243'lb ( 70')kg 243'lb 

(154')lb (154')lb 
rear 110' kgat 

rear al 110'kg
seal load choice 243'lb 

sell load choice 243'lb 

Loads of less than the above minimum must be I Loads of leiS than the above minimum must be
raised by using trim ballast· sae Instructions glvan raised by using trim ballast. see Instruction. glvan
In secllon B.2 01 the Flight Manual. i In section 6.2 of Ihe Flight Manual. The v.lue shown 

In parenthesis may be usad after having thoroughly 
checked tha ballast quanllty In the lin lank and the 
epproprlate loading chert. 

•	 As lllR Actual minimum or maximum load on the seats of this "Duo Discus" (to 
which this manual rsfers) may differ from these typical weights, the placards 
in ths cockpit muet always show the actuel weights, which are elso to ba 
antered in the log chart - saa paga 6.2.3. 

) I WEAK LINK FOR TOWING I 
lor Aerotow and Winch launch: 

ma<. 910 deN (200B Ibl 

I TIRE PRESSURE I 
Nose wheel : 3.0 bar (.3 psi) 
Main wheel •. 0 bar (57 psi) 
Tel wheel Notel 
(il Inslalled) 3.0 bar (.3 psi) 

Further placard a
 
are shown in the
 
Maintenance Manual
 

.Tl!'ln'H=try ='000 TN 191> - 5 LBA-app. 
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). Emergency procedures 

).1 Introduction 

( 
Section ) provides check lists and amplifies 
procedures for coping with emergencies that 
may occur. 

Emergency situations can be minimized by proper 
pre-flight inspections and maintenance. 

" 
October 199)
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3.2 Jetti50ning the canopy 

The canopy i5 to be jettisoned as foilowsl 

Swing back one of the red locking levers 
provided on the port side of the canopy frame 
and 5wing canopy sideways fUlly open. ) 

The canopy will then be torn out from its 
hinge5 by the airstream and get5 carried 
away. 

)
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J. J Bailing out 

With the canopy gone, the person(s) aboard may 
bailout. 

As the canopy coaming frame on the fuselage is 
made from laminated rovings - so that it is 
strong and without sharp edges - the person 
on the front seat can grap it and use it as a( support when bailing out. 

Additionally the crew member on the rear seat 
can raise himself by grabbing the cut-outs 
provided on either side of the instrument 
panel. 

(
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).4 stall recovery 

On stalling whilst tlying straight ahead or in 
a baaked turn, normal rlying attitude 18 re
gained by firmly easing the control stick tor
ward and, if necessary, applying opposite rudder 
and aileron. 

) 

j 

October 1993 LBA-app.
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3.5 Spin recovery 

A safe recovery from a spin is effected by the fol
lowing lDethodl 

a}	 Hold ailerons neutral. 

b} Apply opposite rudder (i.e. against the direction( of rotation of the spin). 

c}	 Ease control stick forward until rotation ceases 
and the airflow i. restored. 

d}	 Centralize rudder and pUll gently out of dive.
 

With the center of gravity in rearward positions,
 
a steady spinning motion is possible.
 

After having applied the standard recovery method,
 
the sailplane will stop rotating after about 1/4
 
to 1/2 turn.
 

The loss of height - from the point at which recovery
 
is initiated to the point at which horizontal flight is
 
first regained - can be up to about 100 ID (J28 ft),
 
and the recovery speeds are between 130 and 170 km/h
 
(70-92 kt, 81-106 mph).
 

With the center of gravity in the foremost position,
 
a steady spinning motion is not possible. The sailplane
 
stops rotating after a half or a full turn and usually
 
enters a spiral dive.
 
Recovery is by normal use of opposite controls.
 

{ 
Notel Spinning may be safely avoided by following the 

actions given in eection J.~ ~s~all recovery". 

October 1993 LBA-app.
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).6 Spiral dive recovery 

Depending on the use oC ths controls, a spin may 
turn into a spiral divs, iC the center oC gravity 
1s in B Corvard position. This is indicatsd by a 
rapid increase in speed and acceleration. 

Recovery Crom a spiral dive is achieved by easing 
the control stick Corvard and applying opposite ) 
rudder and aileron. 

WARNING I 

When pulling out oC the dive, the permis

;::l:r:O~~r~~ ~~:~~~:d~eflections at VAl 

See also page 2.2. 

J
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3.7 - INTENTIONALLY LEFT BLANK 

f 

( 
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J.8 - INTENTIONALLY LEFT BLANK 

) 

) 
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).9 Other emergencies 

[l~i~g_vlth ~n~v~n_v~t~r_b~lla~t_ 

IC, on dumping vater ballast, the ving tanks are 
emptying unevenly or only on one side - which 
is recognized at lover speeds by having to apply 
opposite aileron for normal flying attitude( entering a stall must be avoided. 

When landing in this condition, the touch down 
speed must be increased by about 10 km/h (5 kt, 
6 mph) and the pilot must be prepared Cor the 
sailplane to veer oCC course as the heavier ving 
tends to drop so~evhat sooner than normal (apply 
opposite aileron). 

(
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!m~r!e~c~ ~a~dln! ~i!h_r!t~a~t~d_u~d!r~a~rla!e_ 

An emergency landing with the main wheel retracted 
is on principle not recommended, because the poten
tial energy absorbtion or the landing gear is many 
times higher as compared to the ruselage shell. 

Should the wheel rail to extend, the sailplane 
should be landed at a rlat angle and without 
pancaking. ) 

~r~u~d_l~o£. 

Ir there is the danger or the sailplane over
shooting the boundary or the landing rield in 
mind, a decision whether or not to initiate a 
controlled ground loop should be made at least 
about 40 m (131 Ct) away Crom the boundary. 

Ir possible, always turn into the wind 

and 

as the wing tip is rorced down, push the 
control stick Corward simultaneously. 

!m!r!e~cr ~a!e~ ~a~d~n! 

From experience gained on the occasion or a 
composite sailplane landing on water with its 
undercarriage retracted, the creW must take 
into consideration that, in the case or the 
"Duo Discus", the entire cockpit might get 
rorcsd under water. 

Thererore an emergency landing on water should ) 
only be chosen B8 a last resort and the main 
wheel should always be extended. 

October 1993 LBA-app.
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4. 

4. 1 

( 4.2 

4.) 

4.4 

4.5 

4.,.1 

4.5.2 

4.5.) 

4.5.4 

4.5.5 

4.5.6 

4.5.7 

4.5.8 

( 4.'.9 

Section 4 -

Norlllal operating procedures 

Introduction 

Rigging end de-rigging 

Daily inspection 

pre-flight in$pection 

Normal procedures and recolDmended speeds 

Methods of' launchIng 

(reserved) 

Flight 

Approach 

Lending 

Fligbt with water ballast 

High altitude flight 

Flight in rain 

Aerobatl c s 

October 199) 
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4. Normal operating procedures 

4.1 Introduction

Normal procedures associated with optional equip
ment are found in section 9. l 
This section provides check liste and amplifiee 
procedures for conducting the daily and pre-flight 
inspection. 

Furthermore th16 &ection includes normal operating 
procedures and recommended speeds. 

}
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4.2 Rigging and de-rigging 

!i!g~n! 

The "Duo Discus" can be rigged by two people if a 
wing etand or trestle is used under one wing tip. 

Prior to rigging, all pins and their corresponding 
beerings on fuselage, wing panels and tailplane 
should be cleaned and greased. 

~n~o~r~ ~i~g_p~n!l! 

Unlock airbrake lever and set water ballast control 
knob at "closed". 

Insert the port wing panel first. It is important 
that the helper on the wing tip shOUld concentrate 
on lifting the trailing edge of the wing panel more 
than the leading edge, so that the resr wing attach
ment pin does not force the inner race of the swivel 
bearing on the fuselage down and out of alignment. 

Check that the spar stub tip is located correctly in 
the cut-out on the far side of the fuselage (if neces
sary, tilt the fuselage or move the wing gently up Bnd 
down to help it home). 

Check that the angular levers on the wing root rib 
are properly inserted into their corresponding funnels 
on the fuselage. 

Push in main wing pin approx. 3 cm (1.2 in.) so that 
the wing panel is prevented from sliding out by the 
CFRP-cover of the front wing suspension tube. 
The panel tip can now be placed on a wing stand. 

Next insert the starboard panel - the procedure is 
the same as for the port wing panel. As soon 8S the 
pin on the starboard spar etub has engaged in its 
corresponding bearing on the opposing wing panel 
(recognized by a sudden extension of the unlocked 
airbrakes), the starboard panel csn be pushed fully 
home under some pressure. 
If it is difficult/impossible to push the panel fulIy 
home, remove main wing pin and draw the panels to
gether with the aid of the rigging lever (use flat 
side only). 

Finally push main wing pin fully home and secure its 
handle. 

october 1993 LBA-app. 
Revision 4.2.1 
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Wing tip extensions (outbd. panels) 

Insert spar of wing tip extension - with locking pin pushed down and aileron 
deflected upwards - into the spar tunnel of the inboard wing panel. 
When fully home, the spring-loaded pin must have engaged (snapped up) in 
the corresponding opening on the inboard wing panel. Make sure that the 
coupling lap on the lower side of the inner aileron has correctly slid under the 
adjacent outer aileron. 

If the locking pin has not snapped up, it has to be pushed up from the lower 
side with the aid of the tailp/ane rigging pin. 

). 

Horizontal tailplane 

Take the round-headed rigging tool (to be stored in the side-pocket) and 
screw into the front tailplane locating pin on the leading edge of the fin. 
Thereafter slide the tailplane aft onto the two elevator actuating pins, pull 
rigging tool and its pin forwards, seat stabilizer nose and push locating pin 
home into the front tailplane attachment frtting. 

Remove rigging tool-locating pin must not protrude in front of the leading 
edge of the fin. 

Check whether the elevator actuating pins are really located by moving the 
elevator. 

After rigajng 

Check - with the aid of a helper - the controls for full and free movement in 
the correct sense. 

Use tape to seal off the wing I fuselage joint and the joint between main Wing 
panels and their tip extension. 

~ Do not seal off the gap between the aileron on the tip extension 
and the aileron on the main wing panel. 

) 

Seal off the opening for the front tailplane attachment pin and also the joint 
between find and horizontal stabilizer (only necessary if there is no rubber 
sealing on the upper end of the fin). 

Sealing with tape is beneficial in terms of performance and it also serves to 
reduce the noise level. 

June 2001 LBA-app.
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( 

"
 

De-rigging 

Remove sealing tape from fuselage-to-wing fillets 
and from the fin. 

~o~i~o~t!l_t!l~p~a~e_ 

Using the threaded rigging pin, pullout front 
tailplane attachment pin, lift stabilizer leading 
edge slightly and pull tailplane forwards and off. 

!l~g_tlp_e~t~n~l~n~ (outbu. panels) 

Push lockIng pin down (usIng the tailplane rigging 
pin) and carefully pullout tip extension. 

~a~n_w~n! £a~e~s_ 

Unlock airbrakes, set water dump valve control knob 
to the ·closed" position and unlock handle of main 
wing pin. 

With a helper on the tip of each wIng panel, pUll 
out main wIng pin up to the last 20 to JO mm (0.8 
1.2 In.) and withdraw the starboard panel by gently 
rocking Lt backwards and forwards if necessary. 

Thereafter remove main wing pin and withdraw the 
port wing panel. 

October 1~~) LBA-app.
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4,3 Daily inspection 

The importance of inspecting the 
rigging and before commencing the day' 
cannot be over-emphasized, as accident 
occur when these daily inspections ar 
~r carried out carelessly. 

sailpl 

,.@, 
( 

I 
I 
I , 

-,-_---------(1) 
I ' 

'"'Jf ,  L-= !:'I "

'\,--,<y, ---'\ ---<Y --~ ---<V ----~ ----@-- -~' 
( 

When
 
surfaces
 

In case 

a)(2) 

c) Make a isual check of 

b) 

'00'2 )contro circuits in the 

free ents of the 

" 

~ 

,
\ --y

walking 
for 

of 

d) Chec for full and 
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( 
4.3 Daily inspection 

The importance of inspecting the sailplane after rigging and before 
commencing the day's flying cannot be over-emphasized, as accidents 
often occur when these daily inspections are neglected or carried out 
carelessly. 

~ 
( ( ~ ) 

..---~---~ 'I:!' ,,--------, 

(r- I I -....) 
\. ---= =-
-®-----@-~ (~-(j)-------®-/ 

I I 
®) l-. 
( , " ---@-_../

( 
When walking around the "Duo Discus ", check all surfaces for paint 
cracks, dents and unevenness. 

In case of doubt, ask an expert for his advice. 

a) Open canopy 

b) Check that the main wing pin is properly secured 

{ c) Make a visual Check of all accessible control circuits in the 
cockpit 

d) Check for full and free movements of the control elements 

November 2005 LBA-app. 
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s) Check Cor the presence oC Coreign objects 

C) (reserved) 

g) (reserved) 

( 

h) 

i) 

Check tire pressurel 

Nose wheel I 

Main "heel I 

).0 bar (4) psi) 

4.0 bar (57 psi) 

Check tow release mechanism(s) Cor proper 
condition end function 

~ a) Check upper snd lower "ing surfscs Cor damage 

b) Clean and grease 
necessary) 

water ballast dump valves (if 

c) Check "ing tip extensions Cor proper connection 
(locking pin must be Clush with upper "ing surCace) 

d) Check that the ailerons are in good condition and 
operate Creely. Check for any unuaual play by gent
ly shaking the trailing edge. Check hinges for 
damage 

CD Check airbrakes 
locking 

for proper condition. Cit and 

( 
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o a) Check fuselage for damage, especially on its 
lover side 

b)	 Check that the Static pressure ports for the 
ASI on the tail boom (1.02 m/3.35 ft forward of 
the base of the fin) and below the fuselage-to
wing fillet are clear 

o a) Check condition of tail skid or wheel. 
If the latter is installed. check tire pressurel 

).0 bar (43 psi) 

b)	 Should a total energy compensation probe be used, 
.ount it and check the line (when blowing gently 
into the probe. vario.eter{s) connected should 
read "climb") 

c)	 (reserved) 

d)	 Check that the Pitot pressure head is clear. 
Gently blowing into the head should produce a 
reading on the airspeed indicator 

Should a water ballast fin tank be installed (option). 

e)	 Check that the fin tank spill holes are clear 

) 
f)	 Check water ballast level in fin tank (in case 

of doubt, discharge ballast) 

g)	 Check that the dump hole for the fin tank in the 
tail wheel fairing is clear 

LBA-app.February 1996
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH. ~RCHHEIM/TECX 

FLIGHT HAKUALDuo	 Discus 

CD 

( 

o 
o 
o 

( 

a)	 Cbeck horizontal tailplane for proper attacbment 
and locking 

b)	 Cbeck elevator and rudder ror rree movement 

c)	 Check trailing edge or elevator and rudder for
 
damage
 

d)	 Cbeck elevator and rudder for any unusual play
 
by gently shaking the trailing edge
 

See	 (3) 

See	 (2) 

Reserved 

Arter beavy landings or a~ter tbe "Duo Discus" bas 
been subjected to excessive loads, the resonant wing 
vibration rrequency should be checked (its value to 
be extracted rrom the last inspection report ror this 
serial number). 

Check tbe entire sailplane thorougbly ror 8urrace 
cracks and otber damage. For tbi. purpose it should 
be de-rigged. 

Ir damage is discovered (e.g. surrace cracks in the 
ruselage tail boom or tailplane, or ir delamination 
is round at the wing roots or at the bearings in tbe 
root ribs), then the sailplane must be grounded until 
tbe damage bas been repaired by a qualiried person. 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

~.~ Pre-tlight inspection 

CHECK LIST BEFORE TAKE-OFF 

)
•	 liater ballast in lin tank? lit r n ..allad) 

•	 Loading charts checked ? 

•	 Parachute securely fastened ? 

•	 Satety harness secured and tight ? 

•	 Seat back, head rest and pedals 
in comtortable position? 

•	 All controls and instruments 
accessible ? 

•	 Airbrakes checked and locked ? 

•	 All control eurtaces checked with 
assistant tor tull and tree movement 
in correct sense ? 

•	 Elevator trim corrsctly set ? 

•	 Canopy closed and locked? 

)
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, ~IRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

Normal operating procedures and	 recommended speeds4.5 

4.5.1 Methods of launching 

Ae!.o!.01! 

ONLY PERMISSIBLE YITH NOSE TOY RELEASE IN PLACE 

( 
Maximum permitted towing speedl 

V
T 180 km/h (97 kt, 112 mph) 

For aerotow only the nose tow release must be used 
hemp and nylon ropes of between )0 and 40 m length 
(98-1)1 ft) were tested. 

Prior to take-off eet elevator trim as foliowsl 

•	 Rearward clg positions I Lever forward to first 
third of its travel 

•	 Other clg positions Lever to the middle of 
its travel 

As the tow rope tightens, apply the wheel brake gently 
(by actuating the stick-mounted lever) to prevent the 
"Duo Discus" from overrunning the rope. 

(, 

In crosswind conditions the aileron control should be 
held towards the downwind wing, i.e. in winds from 
the left the stick should be displaced to the right. 
This is to counteract the lift increase on the right 
wing generated by the tug's prop wake, which the 
crosswind forces to drift to the right. 

For intermediate to forward clg positions the elevator 
should be neutral for the ground run, in the case of 
rearward clg positions it is recommended that down 
elevator i8 applied until the tail lifts. 

After lift-off the elevator trim can be set for a 
minimum in control stick loads. 

,JAnuary 2000 TN J96 - 5 LBA-app. 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, ~RCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

Vhen flown solo, the nor~al towing speed is in the 
region of 100 to 120 km/h (54-65 kt, 62-75 mph) and 
120 to 140 km/h (65-76 kt, 75-87 mph) for two occu
pants flying with water ballast. 

Only amall control surface deflections are necessary 
to keep station behind the tug. 

In gusty conditions or when flying into the propeller 
slip stream of a powerful tug, correspondingly greater ) 
control stick movements are required. 

The undercarriage may be retracted during the towl 
this is not, however, recommended at low altitude, 
as changing hands on the stick could easily cause 
the "Duo Discus" to lose station behind the tug. 

When releasing the tow rope, pull the yellow T-shaped 
handle fully several times and turn only when defini
tely clear of the rope. 

)
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEJM/TECK 

Duo Discus	 FLIGHT KANUAL 

( 

(. 

Xi~ch .!a~n£.h_ 

ONLY PERMISSIBLE WITH C/G TOW RELEASE IN PLACE 

Maximum permitted launching speeds 

V 150 km/h (81 kt, 9) mph)w 

For winch launching only the c/g tow release must be 
used. 

Prior to take-off set elevator	 trim ae foilowsl 

•	 Rearward c/g positions I Lever forward to first
 
third of its travel
 

•	 Intermediate c/g positions I Lever in the middle of
 
its travel
 

•	 Forward c/g positions I Lever backward to last
 
third of its travel
 

As tha cable tightens, apply the wheel brake gently 
(by actuating the stick-mounted lever) to prevent the 
"Duo Discue" from overrunning the winch cabla. 

Ground run and lift-off are normal - there is no 
tendency to veer-off or to climb exceasively steeply 
on leaving the ground. 

Depending on the load on the seats, the "Duo Discus" 
is lifted off with the control	 stick slightly pushed 
forward in the case of aft c/g	 positions and slightly 
pUlled back with ths c/g in a forward position. 

Aftsr climbing to a safe hsight, the transition into 
a typical steep winch launch attitude ie effected by 
pulling the control stick slightly further back. 

At normal all-Up massee, i.e. without water ballast, 
the launch speed should not be less than 90 km/h (49 
kt, 56 mph), and with water ballast and both seats 
occupied not les8 than 100 to 110 km/h (54-59 kt, 
62-68 mph). 

Normal launch speed is about 100 km/h (54 kt, 62 mph), 
with water ballast about 110 to 120 km/h (59-65 kt, 
68-75 mph). 

At the top of the launch the cable will normally back
release automaticsllYI the cable release handle should, 
neverthelees, be pulled firmly several times to ensure 
that the cable has actually gone. 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, XIRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

CAUTION. 

Winch launching at the maximum permitted all-up mass 
of 700 kg (1543 lb) should only be done if there is 
an appropriately powerful winch and a cable In per
fect condition available. 

Furthermore there is not much point in launching by 
winch for a soaring flight, if the release height 
gained is less than JOO m (984 ft). ., 
In case of doubt, rsduce all-up mass (by dumping all 
water ballast). 

Winch launchIng with water bel1ast is not recommended 
if the head wind is less than 20 km/h (11 kt). 

WARNING, It Is explicItly advissd against 
winch launching with a tail windt 

CAUTION' 

Prior to launching by Winch, it must be ensured that 
the crew is properly seated and able to reach all 
control elements. 

Particularly when using seat cushions it must be 
made sure that during the inItial acceleration and 
while in the steep climbing attitude the occupants 
do not slide backwards and up. 

)' 

october 1993 LBA-app. 
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Duo Discus FLIGHT HA14UAL 

4.5.2 Intentionally leCt blank 

( 

( 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, IIRCHHEIM/TECX 

Duo Discus FLIGHT MANUAL 

4.5.) Flight 

~uo Discus" has ~lig ~aracteristiCSpleasant~lown e~~ortlessly at ::~eds.and can be at1 loading 
~onditions (with or without waterrballast). con~igura-

'ons and c/g positions. ' 

a mid-point c/g position th~ ma%imum speed range 
cove~d by the elevator trim is ~rom about 70 km/h ') 
()8 k~ 4) mph) to about 200 km/h (108 kt. 124 mph). 

Flying cha acteristics are pleasant and the controls 
are well ha onized. Turn reversal ~rom + 45 0 to - 45 0 

is e~~ected thout any noticeable skidding. Ailerons 
and rudder may be used to tbe limits o~ their travel. 

Flights in conditions conducive to lightning strikes 
must be avoided. 

J 

51) kg 700 kg 
11 )1 lb 154) lb 

11) km/h 
61 kt 
70 mph 

4.6 sec 

Speed 

All-up m8!1tt 

~ 

De c e mue r- "~l)'. LBA-app. 
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SCHEMPP-HIRTH FLUGZEUGBAU GmbH., KIRCHHEIMITECK 

Duo Discus FLIGHT MANUAL 

( 
4.5.3 Flight 

The "Duo Discus" has pleasant flight characteristics and can be flown 
effortlessly at all speeds, loading conditions (with or without water ballast), 
configurations. and c/g positions. 

With a mid-point c/g position the maximum speed range covered by the 
elevator trim is from about 70 km/h (38 kt, 43 mph) to about 200 km/h 
(108 kt, 124 mph). 

( Flying characteristics are pleasant and the controls are well harmonized. 
Turn reversal from + 45° to - 45° is effected without any noticeable 
skidding. Ailerons and rudder may be used to the limits of their travel. 

All-up mass 620 kg 700 kg 
1364 Ib 1543 Ib 

97 km/h 105 km/h 
Speed 52 kt 56 kt 

60 mph 65 mph 

Reversal time 4.8 sec 4.4 sec 
I 

( 
Note: 

Flights in conditions conducive to lightning strikes must be avoided. 

(. 

l 
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SCHEMPP-HIRTH FLUGZEUGBAU GmbH., KIRCHHEIMfTECK 

Duo Discus	 FLIGHT MANUAL 

( 
Low speed flying and stall behaviour 

In order to become familiar with the "Duo Discus" it is recommended to 
explore its low speed and stall characteristics at a safe height. This should be 
done whilst flying straight ahead and also whilst in a 45° banked turn. 

Wings level stall 

A stall warning usually occurs 5 to 12 kmlh (3 - 6 kt, 3 - 7 mph) above stalling 
speed and begins with vibration in the controls. If the stick is pulled further 

(	 back, this effect becomes more pronounced, the ailerons get spongy and the 
sailplane sometimes tends to slight pitching motions 
(speed increases again and will then drop to stalling speed). 

On reaching a stalled condition - depending on the clg position - a distinct 
drop of the ASI reading is observed, which then often oscillates because of 
turbulent air influencing the fin-mounted Pitot tube. With the clg in rearward 
positions, the "Duo Discus" may slowly drop a wing, but usually it can be held 
level. 

A normal flight attitude is regained by easing the control stick firmly forward 
and - if necessary - applying opposite rudder and aileron. 

The loss of height from the beginning of the stall until regaining a normal
 ( level flight attitude is up to 40 m (131 ft).
 

In the case of forward clg positions and stick fully pulled back, the sailplane 
just continues to fly in a mushed condition without the nose or a wing drop
ping. 

Normal flying attitude is regained by easing the stick forward. 

(. 

November 2005 LBA-app. 
Revision 12 TN-No. 396-12 4.5.3.3 l 



l 

(
 

( 

( 

SCHEMPP-HIRTH FLUGZEUGBAU GmbH., KIRCHHEIMfTECK 

Duo Discus FLIGHT MANUAL 

Turning flight stalls 

When stalled during a coordinated 45' banked turn, the "Duo Discus" - with 
the control stick pulled fully back - just continues to fly in a stalled condition. 
There is no uncontrollable tendency to enter a spin. The transition into a 
normal flight attitude is conducted by an appropriate use of the controls. 

The loss of height from the beginning of the stall until regaining a normal 
level flight attitude is approx. 60 m (197 ft). 

Influence of water ballast 

Apart from higher stall speeds - caused by the higher mass in flight - water 
ballast in the wing tanks has no aggravating influence on the stall characte
ristics. 

With water ballast in the fin tank, stall characteristics are like those found for 
aft clg positions. 

November 2005 LBA-app. 
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SCHEMPP-HIRTH FLUGZEUGBAU GmbH., KIRCHHEIMfTECK 

Duo Discus FLIGHT MANUAL 

(' 
4,5.4 Approach 

Normal approach speed with airbrakes fully extended and wheel down is 
90 km/h (49 kt, 56 mph) without water ballast and flown solo, or 105 km/h 
(57 kt, 65 mph) at maximum permitted all-up mass. 

The yellow triangle on the ASI at the 100 km/h mark (54 kt, 62 mph) is the 
recommended approach speed for the maximum all-up mass without water 
ballast (660 kg I 1455 Ib). 

(
 In the above configurations the UD is approximately 1 : 6.7.
 

The airbrakes open smoothly. 

Side slipping is also fine aid for landing. It is possible in a straight line with 
the rudder deflected up to about 90 % of its travel and results in a yaw angle 
of about 30 0 and a bank angle of about 100 to 150 The control force reversal • 

perceptible is low.
 
To return to level flight, normal opposite controls are required.
 

CAUTION: 

With rudder fully deflected, side slips in a straight flight path are not possible 
the sailplane will slowly turn in the direction of the displaced rudder. 

( - Side slipping causes the ASI to read less. 

- During side slip with water ballast some water escapes through the vent 
hole of the water tank filler cap of the lower wing. Prolonged slips with 
water ballast are therefore not recommended. 

WARNING: 

(
 

Both the performance and the aerodynamic characteristics of the
 
"DUO DISCUS" are affected adversely by rain or ice on the wing.
 
Be cautious when landing!
 
Increase the approach speed at least 5 to 10 km/h (3-5 kt, 3-6 mph).
 

l 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH. KIRCHHETM/TECK 

Duo Discus	 FLIGHT MANUAL 

~i~h_sEs~d_f!y~n~ 

At high speeds up to VNE = 250 km/h (135 kt, 155 mph) 
the "Duo Discus" is easily controllable. 

Full deflections	 of control surfaces may only be 
applied up to VA	 K 180 km/h (97 kt, 112 mph). 

( 
At V~E • 250 km/h (135 kt, 155 mph) only one third 
(I/J) of the rull deflection range is permissible. 
Avoid especially sudden elevator control movements. 

In strong turbulence, i.e. in wave rotore, thunder
clouds, visibls whirlwinds or when crossing mountain 
ridges, the speed in rough air VRA = 180 km/h (97 kt, 
112 mph) must not be exceeded. 

With the c/g at an aft position, the control stick 
movement from the point of stall to maximum permis
sible speed is relatively small, though the change 
in speed will be noticed through s perceptible 
change in control stick loads. 

The airbrakes may be extended up to VNE • 250 km/h 
(135 kt, 155 mph). However, they should only be used 
at such high speeds in emergency or if the maximum 
permitted speeds are being exceeded inadvertently. 

¥ben extending the airbrakes suddenly, the decelera
tion forces are noticeable. 

WARNING, 

Consequently it is wise to chsck in advance 
that the harness is tight and that the control 
stick is not inadvertently thrown forwards 
when the airbrakes are extended. There should 
be no loose objects in the cockpit. 

(	 It should also be noted that in a dive with the air 
brakes extended, the "Duo Discus" should be pUlled 
out less abruptly than with retracted brakes (see 
section 2.9 "Maneuvering load factors"). 

A dive with the airbrakes fully extended is limited 
to an angle to the horizon of 300 at maximum permit
ted all-up mass at a speed of 250 km/h (135 kt, 155 
mph). 
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P'LIGHT MANUALDuo Di .. cu .. 

Lov !P!e~ !lri~g_a~d_..!a~l_b!h~v~o~r_ 

In order to become fa.iliar with the "Duo Di ..cu .. " 
it i .. r.co•••nd.d to explore its lov speed and stall 
charact.ri ..tic .. at a ..a~. h.ight. Thi ....hould b .. don. 
vhil .. t flying .. traight abead and al ..o whil .. t in a 450 

bank.d turn. 

)
!i~g! ~e~e~ !t~l~ 

A .. tall varning u ..ually occur .. 5 to 7 km/b ()-4 kt, 
)-4 mph) above .. talling .. p ••d (CAS) and b.gin .. vith 
vibration in the control ... 
If the ..tick i .. pull.d furth.r back, thi ...f~.ct b.
co more pronounc.d, tb. aileron .. g.t ..pongy and 
th ailplan...o••ti.... t.nds to slight pitching 
motions (sp••d incr.a ..e .. again and vill th.n drop 
to .. talling ..p ••d). 

On r.aching a .. tall.d condition - d.p.nding on th. 
c/g po ..ition - a di .. tinct drop of th. ASI r.ading 
i .. ob... rv.d, vhich th.n o~t.n o ..cillat ... b.caus. o~ 

turbul.nt air in~lu.ncing the ~in-.ount.d Pitot tube. 
With the c/g in rearvard po .. ition.. , the "Duo Discu .. " 
may .. lovly drop a ving, but u ..ually it can be held 
level. 

A nor.al ~light attitude is r.gained by .asing the 
control .. tick ~irmly ~orvard and - if nec .....ary 
applying oppo ..it. rudd.r and ail.ron. 

Th. 10 .... o~ height ~roa the b.ginning o~ th. etall 
until regaining a normal l.v.l flight attitude i .. 
up to )0 m (98 ft). 

In the ca ..e of forward c/g position.. and .. tick ~ully 

pull.d back, th...ailplan. ju .. t continu ... to fly in • 
a mu..h.d condition vithout th. nO ..e or a ving drop· , 
ping. 

Normal flying attitUde ie r.gain.d by .a .. ing the 
.. tick forvard. 

February 1996 LBA-app.
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, lIRCHHEIM/TECK 

Duo Discus FLIGHT MANUAL 

( 

( 

!U~n~n! !l~g~t_s~a!l~ 

When stalled during e coordinated 450 banked turn, 
the "Duo Discu9" - with the control stick pulled 
fully back - just continues to fly in a stalled 
condition. There is no uncontrollable tendency to 
enter a apia. The traneition into a normal flight 
attitude is conducted by an appropriate use of the 
controls. 

The loss of height from the beginning of the stall 
until regaining a normal level flight attitude is 
approx. 20 to )0 m (66-98 ft). 

Influence of vater ballast 

Apert from higher stell speeds - caused by the 
higher mass in flight - vater ballast in the wing 
tanks has no eggravating influence on the stall 
characteristics. 

With vater ballast in the fin tank, stall characte
ristics are Like those found for aft c/g positions. 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, XIRCHHEIM/TECK 

P'LIGHT MANUALDuo Di scu s 

4.5.4 Approach 

Nor~al approach speed with airbrakes CUlly extended 
and wheel down is 90 km/h (49 kt, 56 mph) without 
water ballast and rlovn solo, or 105 km/h (57 kt, 
65 ~ph) at maximum permitted all-up mass. 

The yellow triangle on the ASI at the 100 km/h mark 
(54 kt, 62 mph) is the recommended approach speed 
ror the maximum all-up mase without water ballast 
(660 kg/1455 lb). 

In the above conCigurations the L/D is approximate ) 
ly 6.7 , 1. 

The airbrakes open smoothly and are an eCCective 
landing aid. 

Side slipping is also a fine aid for landing. It is 
possible in a straight line with the rudder derlec
ted up to 85 ; or its travel and results in a yaw 
angle oC about 40 0 and a bank angle oC about 25 to 
JO o• The control Corce reversal perceptible ie low. 

To return to level Clight, normal opposits controls 
are required. 

£a~t~o~, 

With rudder CUlly deClected, side slips in a straight 
flight path are not possible - the sailplans will 
slowly turn in the direction oC the displaced rudder. 

WARNING, 

Both the perCormance and the aerodynamic characte
ristics of the "Duo Discus" are aCCected adverssly 
by heavy rain or ice on the wing. Be cautious when 
landingl 
Increase the approach speed by at least 5 to 10 
km/h (J-5 kt, J-6 mph). 

) 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

4.5.5 Landing 

For orr-field landings the undercarriage should 
always be extended, as the protection of the crew 
is much better, especially rrom vertical impacts 
on landing. 

Main wheel and	 tail wheel should touch down simul
taneously. 

(	 To avoid a long ground run, make sure that the sail 
plane touches down at minimum speed. 
A touch-doVD at a speed of 90 km/h (49 kt, 56 mph) 
instead of 70 km/h (38 kt, 43 mph) means that the 
kinetic energy to be dissipated by braking ie in
creased by a ractor or 1,65 and thererore the ground 
run is lengthened considerably. 

The hydraulic main wheel disc brake is actuated via 
the airbrake linkage with airbrakes almost rully ex
tended. 

As the effectiveness or the wheel brake is good, the 
landing run is	 considerably shortened (the elevator 
control should	 be kept fully back). 

(,
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SCHgHPP-HIRTH FLUGZEUGBAU GMBH. KIRCHHEIH/TECK 

FLIGHT MANUALDuo Discus 

4.5.6 Flight vith vater ballast 

If the maximum permitted all-up mass is to be reached, 
then water ballast is required. 

!i~g_b~lla~t_t~n~e_ 

The water tanks are integral compartments in the nose 
section of the main wing panels. 
Thesa tanks are to be filled with claar water only, ) 
through round openings in the upper wing surface 
featuring a strainer. 

Tank openings are closed with plugged-in filler caps 
having a 6 mm (0.24 in.) female thread for lifting 
and venting. Lifting these caps is done with the aid 
of the tailplane rigging pin. 

YARNING, 

As the threaded hole in the filler cap also serves 
for venting the tank, it ~ always be kept openl 

Dumping the water from full tanks takes about five 
(5) minutes. 

Each tank has a capacity of 99 Liter (26.15 us Gal., 
21.78 IMP Gal.). 

Yhen filling the tanks it must be ensured that the 
maximum permitted all-up mass is not exceeded 
see page 6.2.5. 

) 
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Duo Discus FLIGHT MANUAL 

The tank on either side must always be Cilled with 
the same amount oC water to prevent lateral imbalance. 

When taking oCC with partly Cull tanks, ensure that 
the wings are held level to allow the water to be 
equally diatributed sO that the wings are balanced. 

Because oC the additional mass in the wing panels, 
the wing tip runner should continue running Cor as 
long as possible during the launch. 

Water ballast is dumped through an opening on the 
lower side oC the main wing panels, 1.93 m (6.33 Ct)( away Crom the root rib. 

The dump valves are hooked up automatically on rigging 
the sailplane (with water ballast control knob to be 
set at "CLOSED"). 

Thanks to baCCles inside the ballast tanks there is no 
perceptible movement oC the water ballast when Clying 
with partly Cilled tanks. 

When Clying at maximum permitted all-up mass, the low 
speed and stall behaviour oC the "Duo Discus" is 
slightly diCCerent Crom its Clight characteristics 
without water ballastl The stall speeds are higher 
(see sectlon 5.2.2) and Cor correcting the Cllght 
attitude larger control surCace deClections are re
quired. Furthermore more height is last until a 
normal Clight attitude is regained. 

WARNINGl 

In the unlikely event oC the tanks emptying unevenly 
or only one oC them emptying (recognized by having 
to apply up to 50 ~ opposite aileron Cor a normal 
Clight attitude), it is necessary to Cly somewhat 
Caster to take into account the higher mass and 
also to avoid stalling the sailplane. 

During the landing run the heavier wing should be 
kept somewhat higher (iC permitted by the terrain) 
so that it touches down only at the lowest possible 
speed. This reduces the danger oC the "Duo Discus" 
to veer ocr course. 
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DaD I)i.eu. 

V.t.r balh.t flu tallk (optioll.l) 

,"or optl__ perforow.ae. La eirelin. fLi.bt, tb. forward 
tre.... l of tb. e.at.r of «ravit,., c." ••d 1'10,. VIIt." b.ll•• t 
ia tb. wia. ao •• _d 1'10,. tb. er.v _ ••b.r oa tb. art ••• t,I..,. b. co.p.llaand b,. carr,.:1l:l. _t.r balle.t 1a tb. fia...... 
For d.tail. eone.raill. tbe qu••titi •• to b. fili.d T.f.r 
to pl..' 6.:l.8. 

Tb. _t.r balla.t tllJlk i •• a lllt'«"I"a1 CO.p.Tt_at illl tb. 
t'lll vitb • c.paeit,. of 11.0 k«/Lit.r (2.91 US Gal.. 2,"2 
IKP Gal.). 'fbi. tank i. fill..d a. foliov. - vith tb. 
borh:oatal t.il,l_. ill pl.c.. or r .........d, 

la••rt 011••lId Df • t'l.",ibl. pl •• tic 1'100 •• (out.r di •••ee r
8.0 _/0.)1 ia.) ill to tb. tub. (lllt.rnal di •••t.r 10.0_/ 
0.)9 ill.) protl"'l>din. t'ro. tb. rvdd.r pp .t t.be top of 
tb. fill 011 th. l.ft haad dd•• Tb. otb.r .nd of tbi. bDl.. 
i. tbaa cOIl.ll.ct.d to ••ult.bl. cODt.ia.r vhicb i. to b. 
fill.d vltb tbe r.qDir.d ••ouat of e t •• r v.t.r. 

Tb. fiD taak bal .l."'.D (11) .p~ll 1'1001 •• , .ll p""p.rl,. 
aark.d, oa tb. Ti.bt b.aDd .id. of tb. fiD • .,bieb IDdic.t. 
tk. vater l ...el • • •••ccD._,.i... Ik.tcb. 

'nil. ••atia. of tb. tll..lli i. tbrDu.b tb. upp.~.t 11 11:./ 
L.lt.r boll. (wb:ltb al_y' r ••aillia op.n _ ....a ...:Itb • 
tull tUl.iL). 

'nI. b.lla.t qU&Ilt:lty ta b. fill.d, d.P'lId. lila tb. _t.r 
lo.d ill tb••io« t_II:. aDd/Dr Da tb.. lo.d 011 tb. art 
••at _ ••• lo.d:lo« t.bl•• Da paC. 6.2.8. 

41w.,.. t.p. cl.Dnd DD. bDL. 1.••• thaa tb. lO.d raqu!r.d • 
••••ur.a ill kC/U t.r. 

If, for :l .. ltUI:., • t'ill hal.la.t load of ).0 kc/Ut.r i. 
r.quir.d, oaly tb. Illv.r tWIll boh. (1 .Dd 2) aT. t.p.d 
clo••d, aa,. • .-:c•• I:1 .... v.t.r tb_ ••c.p•• tbroup tb. 
third .pill bolo., dUl. pr.v.atia« aD,. o ...rloadla«. 

Octllb." 199)
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

Duo Discus	 FLIGHT MANUAL 

Water is dumped from the fin tank through an opening 
on the lower side of the fuselage tail boom - ad
jacent to the rudder. 

The fin tank dump valve is linked to the toraional 
drive for the valves on the main wing panels so that 
these three tanks are always emptying simUltaneously. 

The time required to dump the ballast from a full
(	 fin tank is about two (2) minutes, i.e. draining 

the full tanks of tha main wing panels always 
takes longer. 

ctd. on page 4.5.6.5 

" 
October 199J LBA-app.
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

G ENE R A L 

WARNING, 

1.	 On longer flights at air temperatures near 0
0 

C 
(32 0 F). water ballast must be dumped in any casa 
when reaching a temperature of 20 C (360 F). 

f,a!!.t.!p!!.1 

2.	 Thera is little point in loading much watar ballast 
if the average rate of climb expected does not ex
ceed 1.0 m/s (197 fpm). The same applies to flights 
in narrow thermals requiring steep angles of bank. 

3.	 If possible, all water ballast should be dumped 
before conducting an off-field landing. 

4.	 Before the wing water tanks are filled, it should 
be checked (with dump valves unlocked) that both 
drain plugs open up equally. Leaking (dripping) 
valves are avoided by cleaning and greasing the 
plugs and their seats (With valves opened). 
Thereafter, with valves closed, the drain plugs 
are pUlled home with the threaded tool used to 
attach the horizontal tailplane. 

WARNING, 

5.	 Never pressurize the tanks - for instance by 
filling them directly from a water hose - and 
always pour in clear water only. 

6.	 On no account whatsoever must the "Duo Discus· 
ever be parked with full ballast tanks if there 
is the danger of them freezing up. 
Even in normal temperatures the parking period 
with full tanks should not exceed several days. 
For parking all water ballast is to be completely 
drained off with filler caps removed to allow the 
tanks to dry out. 

7.	 Before the fin tank is filled, check that those 
spill holes not being taped closed are clear. 

October 1993 LBA-app.
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECI 

FLIGHT MANUALDUo Discus 

4.5.7 High altitude flight 

When flying at high altitude 
true airspeed (TAS) increases 
speed (lAS). This difference 
structural integrity or load 

it should be noted that 
versus indicated air 

does not affect the 
factors, but to avoid 

(
 

any risk of flutter, the following indicated values 
(lAS) must not be exceeded 

Altitude V (IAS) Altitude V (IAS) 

Dl ft km/h kt mph m ft km/h kt mph 

0 0 250 135 155 6000 19685 205 111 127 
1000 3281 250 135 155 7000 22966 194 105 121 
2000 6562 250 135 155 8000 26247 183 99 114 
JOOO 9843 241 lJO 150 9000 29528 172 93 107 
4000 13123 229 124 142 10000 J2808 162 87 101 
5000 16404 217 117 1J5 12000 J9370 141 76 88 

Flying at temperatures below free~ing point 

When flying at temperatures below 0 0 C (J2° Fl, as in 
wave or during the winter months, it is possible that 
the usual ease and smoothness of the control circuits 
is reduced. 
It must therefore be ensured that all control elements 
are free from moisture so that there is no danger of 
them freezing eolid. This applies especially to the 
airbrakeel 

From experience gained to date it has been found bene
ficial to cover the mating surfaces of the airbrakes 
with "Vaseline" along their full length so that they 
cannot free~e solid. Furthermore the control surfaces 
should be moved frequently. 

When flying with water ballast observe the inetruc
tions given in section 4.5.6. 

October 1993 LBA-app.
 
Revision 4.5.7.1
 



SCHEHPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIH/TECK 

FLIGHT KAHUALDuo Discu8 

~ 

The polyester coating on this sailplane is known 
from many year8 experience to become very brittle 
at low temperature. 

Particularly when flying in wava at altitudes in 
excess of about 6000 m (approx. 20000 ft), where 
temperatures of below _300 C (_220 F) may occur, 
the gel-cost, depending on its thickness and the ) 
stressing of the sailplane's components, is prone 
to cracking I 

Initially, cracks will only appear in the polyester 
coating, howevsr, with time and changing environ
ment, cracks can reach the Epoxy/glass matrix. 

Cracking is obviously enhanced by steep descents 
from high altitudes at associated very low tempe
ratures. 

WARNING' 

Therefore, for the preservation of a proper 
surface f1ni8h free from cracking, the manu
facturer strongly advises against high alti
tUde flights with a8soclated temperatures of 
clearly below _200 C (_4 0 F)I 

A steep de8cent with the eirbrakes extended 
should only be conducted in case of emergency 
(instead of the airbrakes, the undercarriage 
may also be extended to increase the rate of 
sink). 

)
 

o e co ue r- I~~J LBA-bpp. 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

FLIGHT MANUALDuo Di s c u s 

4.5. 8 Flight in rEdn 

When flying the I'Duo Discus" w~th a wet surface or 

( 

in rain, the size of the water drops adhering to 
the wing causas a deterioration of its flight 
performance which cannot be expressed in numerical 
values due to the difficulties involved with such 
measurements. often the air mass containing the 
moisture is also descending so that - compared 
with a wet sailplane in calm air - the sink 
rates encountered are higher. 

Flight tests in rain, conducted by the manufacturar, 
did not reveal any significant differences in the 
stalling behaviour or stalling speeds. 

It cannot be axcluded, however, that excessive 
alterations of the airfoil (as caused by snow, 
ice or heavy rain) result in higher minimum 
speeds. 

Approach in rains See page 4.5.4. 

\ 

October 199) LBA-app.
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4.5.9 Aerobatics 

Aerobatlc maneuvere are not per~ltted I 

) 

October 199) LBA-app.
Revision 
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5. 

( 5.1 

5.2 

5.2. , 

5.2.2 

,.2.) 

5.2.4 

5.) 

(. 
5.).1 

5.).2 

Section 5 

Pert'ormance 

Introduction 

LBA-approved data 

Airspeed indicator system calibration 

Stall speeds 

(reserved) 

Additional int'ormation 

Additional int'ormation 

LBA-approval not required 

Demon~tr8ted crosBwind perCormance 

Flight polar 

October 199) 
5. 1.1Revision 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 
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Introduction 

This section provides LBA-approved data for air
speed calibration, stall speeds and non-approved 
additional information. ) 
The data in the charts has been computed from 
actual flight tests with a "Duo Discus" in good 
condition and using average piloting techniques. 

)
 

Octobe,' IYYJ 
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5.2 

5.2.1 

{ 

LBA-approved data 

Airspeed indicator system calibration 

Errors in indicated airspeed (lAS) caused by Pitot/ 
Static pressure errors may be read off from the 
calibration chart shown below. 

PITOT pressure sourcel Fin 

STATIC pressure portsl Fuselage teil boom, approx. 
1.02 m (40.16 in.) Forward 
of the base of the Fin and 
0.18 m (7.09 in.) below 
Fuselage/wing Fillet 

All airspeeds shown in this manual are indicated air
speeds (lAS) as registered by the airspeed indicator. 

mph kt k../ 

149 130 240 

'24 1DB 200 

99 B6 160 

(. 75 65 120 

50 43 eo 

eo 120 160 200 240 km/h 
43 65 86 lOB 130 kt 
50 75 99 124 '49 .,ph 

--h 
I- v. -.ng ~fh~- ...- VHE 155 mph 

~ 
~ 

III .~ 
~ V 
-~ 

r.l 
llo. r/

r-~ 
to! 
< ~/ ~ 1.226 kg/.3,_ 

I-Q 
OlD °t6 

tlftit! V... <0: 
U 
to! I I l IQ VI-:Z: ...DLL-Q ...Di..-t=-c...<L-r to! 1/ I I I I I I

1 -, -, 1 

CALfBRAfED fIRSrEE~ (C1S )~ 

February 1996 LBA-app.
Revision 4 MB 396-7 / TH 396-3 5.2.1 



SCHEMPP-HIRTH FLUGZEUGBAU GMBH. KIRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

5.2.2 Stall speeds 

The following stall speeds (lAS) were determined in 
atraight and level flight, 

All-up .. aaa 
approx. 

kg 
lb 

499 
1100 

700 
1543 

C/G position 
aft of datu .. 

BIID 

in. 
25 0 

9.84 
45 

1. 77 

58 - 60* 
31 - 32* 
36 - 37* 

stall speed. 

airbrakea closed 
km/h 
kt 
mph 

35 - 45* 
19 - 24* 
22 - 28* 

airbrakes extended 
IuD/h 
kt 
mph 

40 - 45* 
22 - 24* 
25 - 28* 

62 - 66* 
33 - 36* 
39 - 4,* 

)
 

*	 At minimum apeed the ASI reading ia heavily 
oscillating because of turbulent air influencing 
the pitot tube in the fin 

The losa of height from tbe beginning of the stall 
until regaining a normal level flight attitude ia 
up to 30 m (98 ft). 

, 

February 1996 LBA-app.
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5.2.) - INTENTIONALLY LEFT BLANK 

( 

( 

October IYYJ LBA-app.Revision 5.2.) 
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5.2.~ Additional information 

H 0 n e 

October 1993 
LBA-app.Revision 
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Duo Discus FLIGHT MANUAL 

5.:3 Non-LOA-approved additional information 

5. :3.1 Demonstrated crosswind performance 

( 
The maximum crosswind velocity, at which take-offs 
and landings have been demonstrated, is 

20 km/h (11 kt). 

\
 

October 1'J'J) 
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5.).2 Flight polar 

Wing loading 

Minillum rate 
o~ sink 

Best L/D 

at a speed o~ 

) 
2kg/.. 

2lb/Ct

ra/s 
~p .. 

Above values are ext 
Idaflieg measurement 

For a speed polar diagram re~er to page 5.).2.2. 

) 

February 1996 
Revision 4 MB )96-1 / TN )96-) :1.).2.1 
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Duo Discus FLIGHT MANUAL
 

( 
5.3.2	 Flight polar
 

All values shown below refer to MSL (0 m)
 

Values converted from IdaflieglDLR measurements 1994.
 

( 

All-up mass 609 kg 
1343 Ib 

37.1 kg/m2Wing loading 
7.6 Ibltt2 

0.56 m/sMinimum rate of sink 
110 torn 

46 - 47 Best LID 

100 - 103 km/h 
at a speed of 54 - 56 kt 

62 - 54 mph	 

~ 

For a speed polar diagram refer to page 5.3.2.2. 

( 

'" 

November 2005 
Revision 12 TN-No. 396-12 

4 
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FLIGHT IWroAL
~CHEMPP-HIRrn FLUGZEUGBAU GmbH., K1RCHHEIMfTECK 

( 
..;IJ(lDiSQJS 

rp. _I_, 
98 0.5i 

'97 1.0I 

29) '.5• 

J94 2. aI 

492 2.5, 

,)90 J. a 

4J )0 56 62 68 75 8, 87 93 99 106 112 118 124 1)0 mph 
38 43 49 54 59 65 70 76 81 86 92 97 10J '08 11) kl 
10 170 

-~ 

I-f-._.-. 
~ / 

.... 

.. 
M

'" 
c 

~ 
~ 

80 90 100 110 120 , 0 140 1 a '60 

AIRSPEED (CAS) 

~~-: "-.-. "-'-. --'-. ---'j-. --......." 

<,,OQ" .fAU-", .... ;~~; ~:/.2 -,Vla. lDa4h, 6., ~"ltt2 

I I' I I 
...D l..L-O .-D L..e.-c-u-.r 
1 I I I I I 

S P £ E D POL A R D 1 A G RAM 

" 

180 190 200 2'0 k .. 

r--

<,",w..,_.. ,;:;::. 
'Un. IQ.d~•• "':.7 k./_ 2 ., J."!h 

-,-, 

'. <. 
I' 

~M.-IDA1UEGI 

0lR'!V."~154 

h 
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Duo Discus	 FLIGHT MANUAL 

Section 6 

6.	 Weight (_ass) and balance 

) 
6.1	 Introduction 

6.2	 Weight (mass) and balance record 
and permitted payload range. 

Determination orl 

• Water ballast in wing tanks 

• Water ballast 1n rio tank 

) 

October 1993 
Revision 6.1.1 
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, XIRCHHEIM!TECK 

Duo Discus FLIGHT MANUAL 

Introduction 

This section contains the seat load range ~itbin 

~hich the "Duo Discus· may be saCely operated. 

Procedures Cor ~eigbing the sailplane and the 
calculation method Cor establishing the permit
ted payload range and a comprehensive list DC 
all equipment available are contained in the 
"Duo Discus" Maintenance Manual. 

The equipment actually installed during the last 
~eighing DC the sailplane is shown in the "Equip
ment List" to ~hicb page 6.2.3 reCers to. 

October 199J 
Revision 6.1.2 



SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

FLIGHT MANALDuo Discus 

6.2 Weight and balance record / Permitted payload range 

The folloving veight and balance log sheet (page 6.2.J) 
shove the maximum and minimum load on the seate. It is 
establishad vith the aid of the last valid veighing 
report - the required data and diagrams are found 
in the "Duo Discus" Maintenance Manual. 

The veight and balance log sheet is only applicable 
Cor this particular sailplane, the serial number oC 
vhich is shovn on the title page. 

~ 

, 

A front seat load of less than the required minimum 
Is-t; be-c;mpeosited-by ballist --- there ire tv; 
methodsl 

1. By attaching ballast (lead or sand cushion) 
firmly to the lap belt mounting brackets. 

Optional trim ballast mounting provision(s) 

2. a) By installing ballast (by means of lead plates) 
at the base of the ~t instrument p'anel 
(for further information refer to page 6.2.2) 

b) By attaching ballast (in addition to method 2 a) 
by means of lead plates to the front control 
stick mounting frame on the starboard side near 
the base of the instrumant panel 
(for further information refer to page 6.2.2). 

) 

October 199)
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

FLIGHT MANUALDuo Discus 

Altering the front seat load by trim ballast 

Qp~i~n~l_t~i~ ~a~l~s~ ~0~n~i~g-p~oyi~i~nls1 

On requast the "Duo Discus· is equipped with one 
or two mounting provisions for trim ballast, thus 
allowing a reduction of tha placarded minimum front 
seat load (when flown eolo) os shown in the table 

{ below. 

a)	 Trim ballaet mounting provision below front 
instrument panel, ----- 

This tray holds up to three (3) laad plates 
with a weight of ).7 kg/8.2 Ib each. Plates 
are mede to fit only into this tray. 

Lever arm of trim ballast plates, 

2055 mm (6.74 ft) ahead of datum 

b)	 Trim ballast mounting provi~ion on front stick 
mounting frame on the starboard side, 

This tray holds up to three () lead plates 
with a weight of 3.9 kg/8.6 Ib each. Plates 
are made to fit only into this tray. 

Lever arm of trim ballast plates, 

1855 mm (6.09 ft) ahead of datum 

\ 
WHEN FLOWN SOLO, Difference 
in seat load as compared with 
placarded front seat minimuml 

~ 

co 
....., 

Number of 
lead plates 
required, 

1 

2 

) 

up to 5 kg ( 11 Ib) less 

up to 10 kg ( 22 lb) less 

( 33 lb)up to 15 kg less 

up to 20 kg ( 44 Ib) less 

up to 25 kg (55 Ib) less 

(66 Ib)up to 30 kg less 

~ 

,0 

.... 
" 

4 

5 

6 

October 1993 
Revision 6.2.2 



SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TEC~ 

FLIGHT MANUALDUD Diacua 

WEIGHT AND BALANCE LOG SHEET (loadins chart) 

for Ser.No.1 

Date of weighinS 

Empty maaa (kS) 

Zquipmant li.t dated 

Empty maa. cis poaition 
aft of datu. ( •• ) 

Max. uaaful load (kg) in 
•fuaelage incl. ballaat 

in fin tank 

LDad (kg) on the aeata (crew including parachutea). 

Maxi.um front lIeat load 

vhen Clovn sol" 110 1 10 1 10 110 

with tVD Dccupants 

Maximum rear aeat load 

Vater ballast Cin tank 
installed (YES / 11'0) 

Minimum Cront aeat load 
regardlees oC load on 
rear seat with 

a) Fin tank NOT installed 

b) Fin tank installed *) 

Inspector 
Signature 
Stamp 

Hotel 

*) 1. for sSfety reeeone the value detBr.,ined by weighing with en ellpty fin t)"
hea been increeaed by 30 kg (66 lb) ao ae to allDw for en unnDticed fi 
fin tenk. 

2.	 Adding the maaa of 30 kg (66 lb) is nDt required, hDwever, if the pilDt 
either dumpa all weter ballaat (prior tD teke-off) or doas enaura that 
the ballaat q~tity in the fin tank is compenaeted by an eppropriate loed 
in tha wing tanka and/Dr on the eft aeat. 

for the determinatiDn Df the water ballest quantity permittad in the wing tanks
 
refer to page 6.2.5.
 

for the determinatiDn of the weter ballaat quantity permitted 1n the fin tank
 
rafar to paga 6.2.6 thrDugh 6.2.8.
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FLIGHT MANUAL 

Duo Di!cus 

SCHEMPP-HIRTH PLUGZEUGBAU GMBH, KIRClDlEIM/TECK 

) 
Naximu_ vater balla!!t load 

NaI111\1. all-up ma". including vater ballaat 700 kg (154J 1b) 

C/G p08ition or water ballaat in wing tank!! 1 65 mm (2.36 in.) art or datu. plane 

Notel lihen detarwlining the lIIa%ianJ. perlllitted wing water ballast ioad. ailowanc8 IIIUllt be 
- - - .ed. f'or water ball.at in tbe f'in tank (8e. page 6.2.7 and 6.2.8). i.e. this load 

.uat be added to the e.pty 1118aa shown in the table below (if tank i" u8ed). 

&-pty _aal!l •• Eapty mallll Ba per page 

Tank capacity of' both wing tank. I 

Table of' water ballaat loada at various 

(.pty..... 
" 10 

410 90' 

620 926 

'30 g'8... 97. 
.50 992 

Tot a 1 

10 10"7. .S' "•• m 

19852.3 '3.6'98 52.3 '3.6 

19B 52.3 '3.1i 19852.3 '3.6 

,,,. 52 ..3 .3.6 19050.2 ".8 

190 ~0.2 .'.8 180 '7.6 39,Ii 

170 4.4..9 3'1'••180 47.6 351.5 . ~ 

~~ 

s e, 

~ 
~

~ 
~ 

~ !l 

1 [J a d D 

10 
22. 

190 50.2 ".8 

'00'.
 
180.7.6 39.6 

170 ".9 37•• 

160 '2.3 3~.2 

150 39.6 33.0 

~ 

u u 
~ !l ~ 

V • t • r ballallt 

oe tober 199) 
Revision 

D • b • 

'. 10 
12D 265 

170 '''.9 37." 

1liO 42 ..3 35.2 

150 39.6 33.0 

'''0 37 ..0 30.8 

130 3'.3 28.6 .
 
u 

~ !l ! 

1 0 v i D 

6.2.:3 + ballast in f'in tank 

198 kg/liter (52.)1 US GaL, 

e .. pty ee e ee s and seat loadsl 

• It • t • 

10 
140" 309 

150 39.6 33.11 

140 37.0 30.8 

130 3'.3 28.6 

12031.'1'26.· 

11029.1 2'.2 . 
~ u 

~ ~ 

(k« lIb) 
10 

'6. ,S>'.
 
130 3'.3 28.6 

'20 31.7 26.' 

"029.1 26.2 

100 26.' 22.0 

90 23 ..819.8 

~ u 
~ !l ! 

g t • n Ie. • 

'. 10 
180 397 

110 29 ..1 2'.2 

100 26..6 22.0 

9023.8 19.8 

80 21.' 17.6 

7tI 111l.5 15 •• 

u u 
~ 

~ ~ 

4).56 IMP 

'. 10 
200 ... 
90 23.8 HI..S 

eo 21.1 17.6 

'1'0 18.5 15.' 

liO 15,9 13.2 

SO 13.2 11.0 

~
~ 

~ 

Gal.) 

10 
220" d5 

70 18.5 15•• 

60 15.9 13.2 

50 1].2 11.0 

40 10.6 8. III 

30 '1'.9 6.6 

u 
~ s 

.J
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SCHEMPP-HIRTH FLUGZEUGBAU GMBH, llRCHHEIM/TECX 

FLIGHT MANUALDuo Di scu s 

water ballast in (optional) fin tank 

In order to shift the center of gravity close to its 
aft li~it (favourable in terms of performance), 
water ballast may be carried in the fin tank (mFT ) to compensate for the nose-heavy moment of 

• water ballast in main wing panels (m 
WT) 

and/or 

loads on the aft seat (m( • p 2) 

£o~P!n!a!i~g_w~t!r_b~lla!t_i~ ~a~n_w~n! ~a~els_ 

The determination of the ballast quantity in the fin 
tank (mFT) is done with the aid of the diagram shown 
on page 6.2.8. 

£o~P!n!a!i~g_l~a~s_o~!h! ~f! !e~t_ 

Pilots wishing to fly with the center of graVity close 
to the aft limit, may compensate the nose-heavy moment 
of loads on the aft seat with the aid of the diagram 
shown on page 6.2.8. 

Notel When using fin ballast to compensate for the 
----- nose-heavy moment of wing ballast and loads on 

the aft seat, then both values resulting from 
the diagrams on page 6.2.8 must be taken into 
account. 

The maximum amount of water ballast, available 
for compensating the above mentioned nose-heavy 
moments, is 11 liter (2.91 US Gal., 2.42 IMP Gal), 
which is the maximum capacity of the fin tank. 

(. 
WARNINGI 

A compensation of maSBeB exceeding the placarded 
minimum front seat load is not allowedl 

October 1993 
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When determining the water ballast quantity for the 
fin tank, bear in _ind that the _a~imum permitted 
useful load in the fueelage (see page 6.2.) ·Weight 
and balance log sheet") must not be exceeded 
check as foilowsl 

load on front seatmp 1 

) 
Dl p2 load on aft aeat 

m ballast in fin tank (to compensate Cor
FT ballast in wing tanks) 

ballast in fin tank (to compensate for-FT* loads on the aft seat) 

+ + + less or equal to maximummp 1 mp2 mFT mFT * useful load in fuselage 
(see also page 6.2.) 

In order to avoid that the maximum permitted all-up 
mass is exceeded, the ballast in the fin tank must 
also be taken into account when determining the maxi
mum allowable ballast quantity for the wing tanks. 

J 
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Lever arm DC vater ballast in Cin tank (mFT)1 

5320 mm (17.45 Ct) aCt DC datum plane 

Fin tank capacity I 11 kg/liter (2.91 US Gal., 2.42 IMP Gal.) 
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7. 

7.1 

7.2 

7·3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

7.10 

7.11 

7.12 

7.1 J 

FLIGHT MANUAL 

Section 7 

ne~crlptjon of the RaiJplane and its By.tam. 

Introduction 

)
Cockpit description 

Instrument panels 

Undercarriage 

Seats and restraint systems 

static preesure Bnd Pitot preeeure .yetem 

Airbrake eystem 

Baggage compartment 

Water ballast eystem 

(reserved) 

(raserved) 

Elactrical eyetem 

Miscellaneous equipment 

(removable ballast, oxygen, ELT etc.) ) 
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Introduction7.1 

This section providee a deecription oC the "Duo
Discus" including the operation oC its eyste.s. 

(	 For details concerning optional eystems and 
equip.ent reCer to section 9 ·Supple.ents". 

For further descriptions of components and 
eyete•• rerer to	 section 1 oC the "Duo Discus" 
Maintenance Manual. 

October 199J 
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7.2 Cockpit description 

) 

February 2004 
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All instrumsnts and control elements are within easy 
reach 

o 
( 

8 

of the crew. 

Instrument panels 

With canopy opened, the instruments for 
either seat are easily accessible. 

The front instrument panel is attached to the 
canopy coaming frame on the fuselage and to 
the control stick mounting fra.e. 

The rear panel is mounted to the steel trans
verse frame between the seats. 

Both instrument panels and their covers are
 
easily detached after removing the mounting
 
bolts.
 

Tow release handles 

T-shaped handlea, actuating the tow release(s) 
installsd (c/g and/or nOae hook) 

Front seat I Yellow handle at the base of the 
- - - - - - control stick on the left 

Rear seat I Yellow handle on tbe lower left 
- - - - - hand side of the instrument panel 

The winch cabls/aerotow rope is released by
 
pulling one of the handles.
 

October 1993 
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G Rudder pedal adjustment (front seat) 

Black T-shaped handle on the right near the 
base of the control stick. 

Forward adjustment J 

Backward adjustment. 

An adjustment of the 
on the ground and in 

Release locking device by 
pulling the handle, push 
pedals to desirsd position 
with the heels and let 
them engage. 

Pull handle back until
 
pedals have reached
 
desired position.
 
Forward pressure with
 
heels (not the toes)
 
engages pedale in
 
neareet notch with an
 
audible click.
 

rudder pedals is poseible 
the air. 

(0 Rudder pedal adjustment (rear ssat) 

Locking device on pedal mounting structure on 
cockpit floor. 

Forward or backward 
adjustment I 

An adjustment of the 
on the ground and In 

Pull up locking pin by its 
ring, slide pedal assembly 
to desired forward or back
ward position and push 
locking pin down into 
nearest recess. 

rudder pedals is possible 
the air. 

) 

J
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8 Ventilation 

Small black knob on the front Instrument panel on the 
left. 

Pu I I L0 c loseve n t j I a tor 

pust. to open ventllotor 

Additionally the clear vision panels or the airscoop 
in the panels may be opened for ventilatIon. 

( 

o Wheel brake 

A wheel brake handls ie mounted on sither control
 
stick.
 
Additlonally the wheel brRke can be ectuated by ex

tending the alrbrakes fUlly.
 

8 Airbrake lever 

Levers (With blue marking). projecting downwards, 
below the GFRP Inner skIn on the left. 

Forward posItion	 Airbrakee closed and locked 

Pulled back about 
40 mOl (1.6 Ln , ] Airbrakes unlocked 

Pulled fUlly back I	 Airbrakes fully extended and 
wheel brake actuated 

Head rests 

Front seat Head rest (vertically adJustable)\. 0) 
on canopy tranevsrse frame 

e Rear seat (not 
illustrated)	 Mounting rail below upper fuse

lage ekin. Head rest ie gradually 
and horizontally adJustable I 
Depreee locking tap, elide head 
rest in desired position and let 
locking tap engage into nearest 
recess 

October 199) 
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(0 Elevator trim 

Green knob (Cor either seat) at the seat pan mounting 
Clange on the leCt. 

The spring-operated elevator trim is gradually ad
Justable by svinging the green knob slightly invards, 
sliding it to the desired position and swinging it 
outvards to lock. 

Forvard	 position nose-heavy 

Backvard position tail-heavy ) 

o Control knob Cor dum in vater ballast 
Crom vin tanks and 0 tional fin tank 

Black knob in the middle of the GFRP inner skin on 
the right. 

Backward position dump valves closed 

Forvard position dump valves open 

The operating knob is locked in the extreme positions 
by swinging it downvards into a recess. 

ri~ !a~k_(~P!i~n~ll 

The fin tank dump valve control is connected to the 
torque tube actuating the valves on the ving SO that 
all three valves open and closa simultaneously. 

G Seat back (Cront seat) 

Sliding	 black grip on the GFRP inner skin on the 
right. J 
Adjustment I	 Tilt Cront end oC grip slightly in

vards, slide grip to de aired position 
and let	 engage by tilting it outwards. 

October	 199J 7.2.5 
ReVision 
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G Rip cord anchorage 

Jl'ront seat	 Red steel ring on tubular frame 
between the seats on the left 

Rear seat	 Red steel ring at the front of 
the steel tube center frame on 
the left 

( 

0) Canopy 

Ths one-piece plsxiglass canopy hinges sideways on 
flush fittings. 

Take care that the cable restraining the Open canopy 
is properly hooked up. 

G Canopy locking and jettisoning levers 

Lever with red grip for either seat on the canopy 
frame on the left. 

Forward position I	 Canopy locked 

To open or Jettison the canopy, swing one of the 
levers back (beyond 900 ) and raise canopy. 

October 199J 
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(14) Canopy release 

Black lever (for front and rear seat) on the GFRP inner skin on the 
right. 

To remove the canopy, proceed as follows: 

Swing back the canopy release lever (approx. 90°) and the canopy 
locking lever, disconnect restraining cable and lift off the canopy. 

Undercarriage 

(15a)Front seat 

Retracting: Disengage black handle below the GFRP inner skin 
on the right, pull it back and lock in rear recess 

Extending: Disengage handle, push it forward and lock in front 
recess 

(15b)Rear seat 

Black handle below the GFRP inner skin on the right. 

This handle is provided to assist in operating the undercarriage. It 
also indicates whether the wheel is up or down.
 

This handle cannot be used, however, to lock the undercarriage.
 

February 2004 
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7.3.1 Instrument panels 

front panel: 

( 

l 
For a description of components No. I through III refer to the following page 
7.3.2. A description of the instrumentation and an illustration of the rear 
instrument panel is not deemed necessary. 

February 2004 
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~ Master svitch 

Panel-mounted ·ON/Orr-

UP 

DOWN 

8vitch (Cor 

ON 

OFF 

Cront seat). 

) 

(0 Pneumatic valve 

Inapplicable 

8 Outside air temperature indicator 

) 

February 1996 
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7.4 Undercarriage 

The .ain wheel of the "Duo Discus" is retractable 
and features a hydraulic disc brake. A emaIl wheel 
is provided on the lower side of the forward fuee
lage section and protects the latter from damage. 
Instead of the standard rubber tail skid a Don
eteerable pneumatic wheel is available on request. 

( The extension/retraction procees of the .ain wheel 
is deecribed on page 7.2.4 ("cockpit deecription"). 
the operation of the main wheel brake is given on 
page 7.2.2 Bnd 7.2.5. 

For a technical description of the retractable 
undercarriage inclUding ite wheel brake system 
eee also page 1.2.5 of the "Duo Diecue" Mainte
nance Manual. 

~
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7.5 seats and restraint systems 

The seat pans are bolted to mounting Clanges provided 
on either side oC the cockpit. 

The Cront aeat Ceatures a back rest, adjustable in 
Clight - see also page 7.2.5 concerning the procedure 
Cor its adjustment. 

For either seat the lap strape are anchored to the ses ~ 
pan. 

While the ehoulder straps Cor the Cront seat are 
anchored to the steel tube transverse Crame, those 
Cor the rear seat are attached to the steel tube 
center Crame. 

A list oC approved restraint sYstems is provided in 
chapter 7.1 of the ·Duo DisCUS· Maintenance Manual. 

)
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7.6 Scacic	 pressure and Pitot pressure system 

~t~t!c-p£e~s~r~ ~o~r~e~ 

(
 

a) Static pressure ports are on either aide o~ the
 
~uselage tail boom, 1.02 m / ~0.16 in. for~ard of
 
the base of the ~in (in the horizontal plane)
 
and 0.18 m / 7.09 in. below the fuselage/wing

fillet, to be used ~or ASI etc.
 

b) On request a	 special static pressure probe can be 
installed near the top of the fin (for further 
instruments, except ASI). 

c)	 On request additional static pressure sources can 
be provided on either eide o~ the ~uselag. skin 
near the front instru.ent panel. 

Pitot £r~s~u~e_s~u~c~ 

The Picot pressure head is situated near the upper 
end of che fin. 

AIRSPEED INDICATOR 

'Ioptional 
St.t.1C' pr •••ure 

\.	 ALTIMETER 

St.t1~ pr•••ur. 

t ~ 

February 1996 
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7.7 Airbrake system 

Schempp-Hirth type airbrakes are employed on the 
upper surCace oC the main wing panels. 

A schematic view oC the airbrake system is given 
in the Maintenance Hanual. 

) 

J 
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7.8 Baggage compartment 

An enclosed baggage compartmsnt ie not provided. 

So~t objects (like jackets etc.), however, may be 
deposited on the removable panel (covering the 
control linkages) behind the main spar stubs. 

Such items, however, must be taken into account( when determining the permissible load on the 
seats. 

\
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7.9 vater ballast system(s) 

A steel cable connects the operating knob in the 
cockpit to a torque tube actuating the wing tank 
dump valves and - via a Curther steel cable 
the dump valve of the (optional) Cin tank - see 
page 7.9.3. 

On rigging the main wing panels, the torque tUbe 
in the fuselage is automatically hooked up to the ) 
torsional drive oC the dump valve plugs. 

The torque tube is rotated to the "closed" posi
tion by spring force - see page 7.9.2. 

The operating knob in the cockpit is run in a 
gate and can be locked in its extreme positions. 

)
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) 

1. 

FIN TAU - VATER BALLAST SYSTEM 

1. Du_p valve control for tank in 
.ain wing panel. 

2. Torque tube 
3. OU.p valve control for fin tank 
ft.. Du_p valve 
,. Vent holes 
6. 1'111er opening 
7. DuIDP hole 
8. Spill holes 

8. 

ce eobe r 1993 
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7.10 - INTENTIONALLY LEFT BLANK 

( 

l. 
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7.11 - INTENTIONALLY LEFT BLANK 

) 

) 
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7.12 Electrical eyet .. m 

Qlldln£ ~vlo~i£8_ e .... wiring diagram on pag.. 7.12.2 

The wiring o£ the gliding avionice is shown on the 

( 
next page and must comply with the manu£acturer's 
instructions £or the relevant equipment. 

Power to operate the avionics is provided by one or 
more batteries located forward o£ the rear control 
stick mounting £rame or next to ths rUselage steel 
tube center £rame. 

A master switch controls the power eource(s). 

Octob .. r 1993 
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Duo Diacul!I ).----------------....-.--.--r-.---__ 

C :
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;;;":.='
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® BUI!J (e. g.IIBjI bar AMP Terminal) 
• . @ 0 ",' 9 16.,.)~ 
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7.13 Miscellaneous equipment 

~e~o~a~l~ ~a!l~s~ (optional) 

A mounting provision for removable ballast (trim 
ballast weights) is provided at the base of the 
front instrument panel. 

A second ballast mounting provision is found on 
the right hand side of the front etick mounting

( frame. 

The trim ballaet weights (lead plates) are to be 
eecured in place by bolts. 

For information on how to alter the minimum front 
seat load refer to section 6.2. 

Q,xl:g!.n_sl:s!e!!!"_ 

Attachment points for the mounting brackete of oxygen 
bottlee are provided on the rear wing suspension tube 
(for the neck) and furthar aft on the horizontal GFRP
reinforcement (for the cylinder). 

For the installation of oxygen syeteme, drawinge 
may be obtained from the manufacturer. 

~ After oxygen systems are installed, it ie 
neceseary to re-establish the empty mass 
c/g position of the "Duo Discus" concerned 
to ensure that the center of gravity i. 
still within the permitted range. 

A list of oxygen regulators, currently approved by 
the Luftfahrt Bundeeamt (LBA), is found in the(. "Duo Di8CU~" Hulntenance Hanual. 

October 1993 
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ELT-installat1on 

The installation of an Emsrgency Locator Transmitter 
1s possible in the following places and must comply 
with the instructions provided by Schempp-Hirth, 

In the region or the rear seat 
on either seat pan mounting rlange ) 
On top of the main wheel housing 

At the bottom or the 02-cylinder mount 

)
 

October 1993 
Revision 7. I). 2 



l 

SCHEMPP-HIRTH FLUGZEUGBAU GMBH, KIRCHHEIM/TECK 

Duo Discus FLIGHT MANUAL 

Section 8 

8. Sailplane handling, care and maintenance 

( 
8.1 Introduction 

8.2 Sailplane inspection periods 

8.3 Sailplane alterations or repairs 

8.4 Ground handling / road transport 

8.5 Cleaning and care 

October 1993 
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Introduction 

This eection contains manuracturer1e recommended 
procedures for proper ground handling and servicing 
of the sailplane. 

It also identifies certain inspection and mainte- . 
nance requirements which must be followed if the ) 
sailplane is to retain that "new plane" performance 
and dependability. 

£A£Tl,o!i' 

It is wise to follow a planned schedule of 
lubrication and preventative maintenance 
based on climate and flying conditions en
countered - eee section ).2 oC the "Duo 
Discus" Maintenance Manual. 

,,)
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8.2 Sailplane inspection periods 

For details concerning the maintenance oC this sailplane 
refer to its Maintenance Manual. 

AirCrame maintenance 

Under normal operating conditions nO airCrame mainte{	 nance work is required between the annual surveys, ex
cept Cor the routine greasing oC the spigots and ball 
bearinge oC ths wing and tailplane attachment Cittings. 

Should the control system beCome heavy to operate, 
lubricate those places in the fuselage and in the 
wing panels where plain bearings are used (e.g. air 
brake linkage). 

Cleaning and greasing the wheels and the tow release(s) 
depende on the accumUlation oC dirt. 

RUdder cables 

ACter every 200 Clying houre and at every annual 
survey, the rudder cables are to be inspected at 
the point where they feed through the S-shaped 
guidee in the pedals, especially at the point or 
maximum pedal adjustment. 

If the rudder cab lee are damaged, worn or corroded, 
they must be replaced. 

It is permissible Cor individual etrande oC the 
cables to be vorn up to 25 ~.

( 
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8.3 Alterations or repairs 

Alterations 

Alterations on the approved model, which might affect its airworthiness, must be 
reported to the responsible airworthiness authorities p rio r to their 
accomplishment. 
The authorities will then determine whether and to what extent a "supplemental 
type approval" is to be conducted. ) 
In any case, the manufacturer's opinion about the alteration(s) must be 
obtained. 
This ensures that the airworthiness does not become adversely affected 
and/or enables the aircraft owner/ operator to demonstrate at any time that the 
powered sailplane concerned complies with an LBA-approved version. 

Amendments of the LBA-approved sections of the Flight- and/or Maintenance 
Manual must in any case be approved by the Luftfahrt Bundesamt (LBA). 

Repairs 

Abbreviations: 

CFRP; carbon-fibre reinforced plastic
 
GFRP; glas-fibre reinforced plastic
 

Before every take-off and especially after the powered sailplane has not been 
used for a while, it should be checked on the ground as shown in section 4.3. 

Check for any sign of a change in the condition of the aircraft, such as cracks in 
the surface, holes, delamination in the CFRP/GFRP structure etc. 

If there is any uncertainty whatsoever regarding the significance of darnaq» 
discovered, the "Duo Discus T" should always be inspected by a CFRP/G J; 
expert. 

There is no objection to minor damage - which does not affect the airworthiness 
in any way - being repaired on site. 

A definition of such damage is included in the "REPAIR INSTRUCTIONS" which 
are found in the appendix to the "Duo Discus T' Maintenance Manual. 

Major repairs may only be conducted by a certified repair station having an 
appropriate authorization. 

June 2005 
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8.4 Ground handling / road transport 

a) !O~i~gLp~s~i~g_ 

When towing the "Duo Discus" behind a car, a tail 
dolly should always bs used to avoid unnecessary 
tailplane vibration on the fIttings - especial. 
ly in tight turns. 
When pushing the sailplane by hand, it should not 
be pushed at its wing tips, but as near to the 
ruseloge 8S possible.

( 
b) ~a~g~r~D! 

The "Duo DisCUS- should always be hangared or kept 
in well ventilated conditions. If it is kept in a 
closed trailer, there must be adequate ventilation. 

The water ballast tanks must always be left Com
pletely empty. 

The sailplane must never by subjected to loads 
whilst not in use, especially in the caee of 
high ambient temperatures. 

c) 1:i.!!.-.5!.0,!!D_ 

In the case of a -Duo Discus" remaining rigged 
permanently, it is important that the maintenance 
program includes rust prevention for the fittings 
on fuselage, wings and tailplane. 

Tie-down kits common in trade may be used to 
anchor the sailplane. 

Dust covers should be regarded as essential for 
the "Duo Discus". 

d) !r!P!r~n! !o~ ~o!d_t~a~seo~t_ 

As the wings have a thin airfoil section, it is 
important that they are properly supported, i.e. 
leading edge down, with support at the spar stubs 
and at the outer portion in cradles of correct 
alrCoil section. 
The fuselage can rest on a broad cradle just for
ward of the u/c doors and on its tail Wheel/skid. 
The horizontal tailplane should be kept leading 
edge down in two cradles of correct airfoil sec
tion or placed horizontally on a padded support. 

On no account should the tailplane be supported 
by its fittings in the trailer. 

October 199J 
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8.5 Cleaning and care 

Although the surface coating of a composite sailplane 
is robust and resistent, always take care of a perfect 
surface. 

For cleaning and caring the following is recommended, 

•	 Clean the surface (especially the leading edge of 
the wings, horizontal stabilizer and fin) with 
clear water, a 8pongue and a chamois leather. 

)
•	 Do not use too often rinsing additives common in 

trade. 

•	 Polish and polishing materials may be used. 

•	 Petrol and alcohol may be used momentarily only, 
thinners of all kinds are not recommended. 

•	 Never use chlorine hydrogen (i.e. Tri, Tetra, Per 
etc. j , 

•	 The be"t polIshing method l" thfl buffing of the 
surface by means of an edge bUffing wheel, fltted 
to a drilling or polishing machine. 

Thereby hsrd wax is applied to the rotating disc 
and di"tributed crosswi"e over the surface. 

WARNING, 

To avoid a local overheating, the buffing wheel 
should be moved constantly! 

r
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• The canopy should be cleaned with a plexiglass 
cleaner (e.g. "PlexiklBr", "Mirror Glaze" or 
similar) and only	 if necessary, with warm water. 

The canopy should	 be wiped down only with a soft 
clean chamois leather or a very soft material as 
used for gloves. 

Never rub the canopy when it is dry! 

• The "Duo Discus" should always be protected from(	 the wet. If water has found a way in, the compo
nents should be stored in a dry environment and 
turned frequently to eliminate the water. 

•	 The "Duo Discus" should not be exposed unneces
sarily to intense sunlight or heat and should 
not be subjected to continual loads in a mecha
nical sense. 

WARNINGI 

All external portions of the sailplane exposed 
to sunlight must be painted white - with the 
eaception of the areas for the registration 
and anti-collision markings. 

Colours othar than white can laad to the GFRP! 
CFRP overheating in direct sunlight, resulting 
in an insufficient strength. 

(
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Introduction9.1 

This section contains the appropriate supplements 
necessary to safely and efficiently operate the 
sailplane when equipped with various optional

( systems and equipment not provided with the 
standard aircraft. 

\ 
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9.2 List or inserted supplements 

Date Section Title oC inserted supplement 
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British Gliding Association 

Flight Manual SURJ)lement 
Ref BGA 2007/01-02/5271 issue 1 

Registration BGA Number Manufacturer and type Serial Number 

G-CKPE BGA5271 SCHEMPP-HIRTH 
DUO DISCUS 56 

Title: BGA Operations 

SUbjects: Extended Weight Operations 
Revised Weak Links 
Revised Launch speeds 
Revised Operational Limitations 

Reference: BGA 2007/01 issue 1 (as applicable) 
BGA 2007/02 issue 1 (as applicable) 
BGA Data Sheets 

Applicability: Sailplanes and Self Sustaining Sailplanes issued with a BGA Certificate of 
Airworthiness prior to 28 September 2008 and transitioned to EASA C of A. 
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FOCA APPROVED
 

AIRCRAFT FLIGHT MANUAL SUPPLEMENT
 
for 

FLARM COLLISION WARNING DEVICE 

Ai rcraft Registration : Gr ~c~ 9& 
Ai rc raft Ma ke : b '-"--.tl ~ d CJ...0 

Aircraft Model: s~()r 

~~ Ai rcraft Se rial Number: 

Approval Refere nce & Da te : 

This document must be carried in the aircraft at all the times. It describes the operating procedures for 

a fix installed FLARM Collision Waming System and its interfaces in accordance with the FLARM 

Installation FOCA Pol icy 1.6 (42-00.02) or later versions. For Aircraft. TMG and Rotorcraft this 

AFMS will only be valid when the installation has been approved by the authority. 

The Information contained herein supplements or supersedes the basic Flight Manual only in those 

areas listed herein. For limitations. procedu res and performance information not contained in this 

document, consult the basic Flight Manual. 

Swiss Federal Office of Civil Aviation approved 

Date 

Signature 

Swiss FOCA approved Date 1403.06
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FLARM Technology AIRCRAFT FLIGHT MANUAL SUPPLEMENT fl..~ 
SECTION 1 - GENERAL 
The gliding scene has been confro nted since years to dramatic mid air collision accid ents. With the extreme 
fine shape and relatively high cruise speed of modern gliders, the human vision has reached its limit of 
detection. Another aspec t is the airspace restrict ions to VFR that creates an augmentati on of traffic density in 
certain areas and the associated airspace complexity that request more pilot attention on the navigation 
material. These have a direc t impact on the probability of collision also affecting powered aircraft or rotorcraft 
operations. 

These equipm ents in the general aviatio n are not required by technicai specificat ions or by operation 
regu lations, but are recognize d by the regulators as an important step toward improved aviatio n safety. 
Therefore they are not considered as essential for flight and may be used for "situational awareness only" on 
basis of non interference to certifie d equipment necessary for safe flighVlanding and no hazard to the 
person s on board . 

Correct antenna installation has a great effect on the transmission/receiving range. The pilot shall care that 
no mas king of the antenna occurs especia lly when the antennas (GPS + COM) are loca ted in the cockpit. 

FLAR M will only give wamings of other aircraft that are likewise equipped with a compati ble unit. FLARM 
does not commun icate with Mode AlC/S transpo nders and is not detected by ACASITCASITPAS or Air 
Traffic Control. Likewise FLARM does not comm unicate with FIS-B, TIS-B or ADS-B systems. 

The software version must be regulariy updated as per the instructions given in the installation manual. If a 
version mismatch exists , error information is dispiayed durinq the equipment power ON and the system wi ll 
not become operat ional. 

A unique switch provides ready disconnection of all equipments connected to the Collision Avoidance 
function (FLARM , TR-DVS and other parts used with the installation) from the electrical bus in case offume, 
fire, interferences or when flying over terr itor ies where the SRD frequency is not available for air-air 
communication. Th is switch is iabe led adequ ately. 

Important Note: 

Operation of FLARM is forbidden in aircraft in which one or more of the occupants resides in or is a 
citizen of the USA or Canada. Likewise, use of FLARM is forbidden if the aircraft concerned lakes off 
from, makes an intermediate or final landing in the USA or Canada 

Swiss FOCA approved Date 14.03.06
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SECTION 2 - OPERATING LIMITATIONS 

This FLARM installation is compliant for "situation awareness only". The following placard must 
be installed on the instrumental panel, at the proximity of the display: 

For Situation Awar eness onir==J 

2.	 Maneuvering must not be based solely on the use of the information presented on the FLARM 
displays or aural annunciations. FLARM does not give any gUidance on avoiding action . The azimuth 
and height accuracy of the computed traffic cannot always provide reliable wamings and only the most 
threatening traffic is announced. Therefore it is the pilot responsibility to evaluate by any means the real 
traffic position and altitude. the obstacle shape . the terrain and the meteorological situation prior 
executing any evas ion maneuver. 

Under no circumstances should a pilot or crewmember adopt different tactics or deviate from 
the normal principles of safe airmanship. 

3.	 It is the pilot 's responsibility to verify prior entering any states territory that the SRD frequency 
is permitted for use in air-air communication . When such an acceptance does not explicitly or 
implicitiy exist. the equipment shall be turned OFF. This verification is part of the flight pianning. 

4.	 The pilot shall not intentionally generate uncoordinated warnings that might frighten other 
aircraft's pilot. Any intention al maneuver of this kind has to be carefully coordinated and agreed in 
advance. Unexpected reactions might be especially hazardous when lateral. vertical or time separations 
are small. 

Swiss FOCA approved Date 14.03.06
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SECTION 3 - EMERGENCY PROCEDURES 

In case of Fire, Smoke, electrical burning smells or Electromagnetic Interferences follow the 
Emergency procedure of the basic AFM. 

FLARM is normally installed on a non-essential bus. But on ancient aircraft it is possible that only an avionics 
bus or even only a main bus is available for all electrical consumers. The basic Emergency procedure might 
require this bus disconnection that will generate a total loss of Navigation, Communication and ATC 
detection. This is classified as a catastrophic failure condition under IMC condition. 

The dedicated FLARM switch will help to rapidly determine if the FLARM installation is faulty or not, 
allowing to resume essential equipments as per the Emergency procedure of the basic Aircraft Flight 
Manual. 

Swiss FOCA approved Date 14.03.06
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SECTION 4 - NORMAL OPERATING PROCEDURES 

4.1 General 

It is recommended to carry the FLARM Operating Manual version 3 or later on board the aircraft. To make 
good use of the information contain s in this manual the pilot should know the hardware version. the 
software version, the serial number and the obsta cle database name currently installed in the FLARM . 

4.2 Self-test 

To switch on the FLARM . the aircraft electrical power shall be available on the correspo nding bus and the 
dedicated FLARM switch must be turned ON. 

f After switching on, the unit performs a sen-test routi ne, quickly lights up all LED and displays either error 
codes or version numbers. The Operating Manua l describes how errors and version numbers are being 
shown . If an error is being shown, the unit is not ready for operations. 

When FLARM shifts to normal operation it wa its unt il it has acquired an adequate GPS position fix. When 
switching on the unit after a long break or in a totall y new location, this procedure can take several minutes. 
Without a proper GPS posit ion fix, the unit is not ready for operation. 

Before departure the pilot must ensure that the LED status is "operational" (refer to the Operating Manual). 

4.30peration Modes 

FLARM operates in two modes, Nearest and Collis ion . When switched on, the unit is in Nearest mode. The 
wamings given are identical in both modes, and generally relate to an immediate threat to which the pilot 
should have an immediale and appropri ate reaction. 

When operating in the Nearest mode , the unit also reports the presence of other aircraft operating in the 
vicinity, even though calculations indicate that they do not represent a threat As soon as FLARM detects the 
risk of a collision it automatically switches to Colli sion mode , followed by automat ic reversion to Nearest. 

In both modes the pilot can suppress the display and the acoustic waming : after a double push FLARM wil l 
suppress all visua l and acous tic signals relating to traffic, obstacles or other threats . While warn ings are 
suppressed, FLARM nevertheless continues to transmit signals for recept ion by other aircraft . 

4.4 Airborne and Alerts 

In case other compatible units are within range, also the ReceIve LED is ON. The horizontal and vertical 
indicators show the direct ion of the most imminent thread with a flashing red display . The first warning level 
for anoth er aircraft is del ivered when less than 18 seconds remains to the possible collision; the second 
warning level is delivered when less than 13 seconds remains; the third level when less than 8 seconds 
remains . 

When a number of moving threa ts or fixed obje cts are within range, then FLARM gives warning only of the 
most dangerous in accordance with the threat calculation algorithm. The pilot is unable to call for 
presentation of further threats . The warn ing indi cates the earliest likely collision that could happen . 

Depending upon the phase of the flight. FLARM uses different movement models, forecas ting methods and 
warn ing calculatio ns to provide the pilot with the best possible support without causing a distraction . For 
example, when a sailpla ne is circling , the syste m sens itivity is reduced. These models and processes have 
been optimised, but are nevertheless a compromise. 

The thread might also be an obstacle (e.g. cables, antenna masts, cable cars, avalanche dynamite wires , 
power lines). In the case of fixed obstacles, the unit does not signal a bearing . Obstacle warnings are 
dependent on the information having been stored corre ctly in the internal data bank. The unit cannot give 
warning of any fixed object that has either been incorrectly stored or not stored at all. 

Whether and how avoiding action is taken is solely a mail er for the pilot, who must base his decision on his 
own observation of the airspace . 

Swiss FOCA approved Date 1403.06
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4.5 Line of sight 

Compatible FLARM units must be within range in order to provide a warning . The range is very much 
determined by the type, installation and position of the rad io antennae, plus the relative positions of the two 
aircraft. Under optimum conditions the intemal antennae can give a head-on range of up to 5 km; normally, 
range is abou t 2 krn, The radio signals can only be received by line of sight There is no FLARM signal 
between two aircraft on opposite sides of the same mountain. 

4.6GPS signal quality 

FLARM has to know its current position in order to operate . For this reason, FLARM will only operate in the 
presence of good quality three-<limensional GPS reception . GPS reception is greatly influenced by the 
installation and position of the antenna, and aircraft attitude. This is part icularly true during turns , when flying 
close to mountain slopes and in areas known for poor reception. If the installation is poor the GPS signal 
qual ity may be reduced . In particular, there can be rapid degradation of height calculations . FLARM resumes 
operation as soon as the GPS reception quality is adequate. 

4.7 Pressurized cabin 

FLARM use an intemal pressure sensor to determine the pressure altitude. This is an important element to 
verify the GPS positioning quality and to ensure an accurate and smooth altitude processing . When installed 
in a pressurized aircraft the FLARM system will not operate correctly until it is properly connected to an 
extemal static port. 

4.8 Predicted flight path and accuracy 

When close up, when two aircraft are at the same or similar height or GPS reception is poor, the vertical 
bearlng indication is imprecise and fluctuates . 

FLARM calculates the predicted flight path of the aircraft to which it is rotted for less than the next 30 
seconds. This prediction is based on immediate past data, current posit ion- and movement data , plus a 
movement prediction model that is optimised for the respective user. This forecast is associated with a 
number of uncertainties that increase with an extension of the forecast time. There is no guarantee that an 
aircraft will actually follow the predicted flight path. For this reason , the waming issued will not be accurate in 
all cases. 

4.9 Effect of wind 

Movements calculated by the GPS relate to a fixed system of terrestrial coordinates . In strong wind there 
may be a substantial difference between aircraft heading and track, leading to a distortion of the threat 
bearing. If the wind speed is one third of True Airspeed (TAS) and the yaw-free aircraft Heading is goo out of 
wind, then the threat indication disp layed has an error of abo ut 18°. If the wind is very strong, the Track can 
deviate up to 180° from Heading. Under such circumstances and when circling, the warnings given are 
unusable. 

4.10 Data protection 

The transmitter has no effect on what the receive r in the other aircraft does with the data . It is possible that 
this data may be captured and stored by other aircraft, or by ground stations, or used for other purposes . 
This opens up a range of possibilities , some of which may be in the pilot's own interest, (e.g . automated 
generation of an sailplane launch logging system , aircraft trac king, last position recovery ), while others may 
not be (e.g. detecting tailing of other aircraft , airspace infringements, failure to take avoiding action prior to a 
collision). When FLARM makes a transmission, the signal also bears identification. The user can - even 
though this is not recomm ended -- configure the unit so that identification is generated randomly and alters 
at one-minute intervals, making a back-trace difficult 

Swiss FOCA approved Date 14.03.06
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SECTION 5 - PERFORMANCE 
No Change to basic flighl manual 

SECTION 6 - WEIGHT AND BALANCE 
No Change to basic fiight manual 

SECTION 7 - SYSTEM DESCRIPTION 

7.1 System description 

FLARM receives position and movement information from an internal GPS receiver with an external GPS 
antenna. An optional pressure sensor further enhances the accuracy of position measurements. The 
pred icted fiight path is calcul ated by FLARM and the informa tion transmitted by radio. Provided they are 
within receiving range, the signals are received by further aircraft also equipped with FLARM or compatible 
devices . The incoming signal is compared with the fiight path predicted by calculation for the second aircraft. 
At the same lime . FLARM compares the predicted flight path with known data on obstacles stored in an 
internal database. 

The GPS and collision information received from other aircraft can also be made available for third party 
equipment (e.g. external display, speech synthesizer, PDA) via a serial data output. 

Obstacle information stored has been simplified; for example , FLARM assumes that a power wire is slung 
absolutely straight between two fixed points with no sag . Likewise, data for power lines does not include all 
intermed iate masts. 

7.2 Hardware scheme 

..,."'"...... 

K..Jot ) r l :U 1 2 ~1CII"I 1 
IGC ""

"NVIC18;)da. 
· cceNJtt ....' 

COffllllWl1f 

3 3 VDC 

I Power ISupply 

Mai"l unit 

G ' 
1 I, 

t 

Swiss FOCA approved Date 14.03.06
 
Re vision Origina l Page 80f9
 



HARM Technology AIRCRAFT FLIGHT MANUAL SUPPLEMENT -. fl.~ 

7.3 In-flight software scheme 

7.4 Radio transmission 

The FLA RM system uses a data communication frequen cy in the free Non-Specific Short Range Device 
(SRD), sub band f, between 868.0 - 868.6 MHz and with an ERP power of less than 10 mW (duty cycle 1%). 
This band is ruled for European applications in the documents ERC/RE C 70-03 annex 1(f) and 
ERCIDE C/(01 )04 . The band is free for any ground-ground applications and gets no offi cial protection against 
extem al interferences. ITU's recommendation for this band in region 1 is "mobile exce pt aeronautical 
mobile". FLARM is not considered as aeronautical mobile radio, 

There are national differences in frequency allocation and operating conditions between countri es. To be 
used for ai r-air application some countries require an authorization to be granted by each national 
communication authority. In Switzerland, BAKOM/OFCOM has granted this authorization for the FLARM 
application on the 23 March 2004. On the 29 May 2005 FOCA confirmed to BAKOM/OFCOM that no Rad io 
License will be required for FLARM . The aircraft comma nder is solely responsible for ensuri ng that their use 
of FLARM conforms to local regu lations. 

The radio transmission protocol emp loyed places no limit on the number of units that may be operated within 
a given range. However, an increasing number of units within range is associated with a reduction in the 
proba bility that a single coded signai wil l be recei ved ('graceful degradation'). The proba bility is srnau that 
subsequent signal s will not be received from the same transm itter . FLARM is designed to recei ve and 
process signals from up to 50 aircraft wi thin range . A high number of FLARM units wi thin range has no effe ct 
on range . 

7.5 Electrical installation 

FLARM is requested to be installed on a non-essenti al bus. This is not always poss ible as certain older 
aircraft got only one avionics bus that is essential when flying under IFR rules. The FLARM installation is 
protected with a C/B. A dedicated power switch is provided with this installation to read ily disconnect the 
FLARM installat ion when required by Emergency or opera tional needs . The pilot must be confi dent with his 
electrica l bus topology and the FLARM installation . 

Swiss FOCA approved Date 14,03,06
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