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SECTION 0

TABLE OF CONTENTS
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LISTE DES ABREVIATIONS UTILISEES

s q f t S q u a r e f o o t
f t F o o t
i n I n c h e s
N m N a u t i c m i l e
k m K i l o m e t e r
m M e t e r

c m . C e n t i m e t e r
k t K n o t
m / s M e t e r p e r s e c o n d
tr/mn ou rpm ...Rotation per minute
Va Maneuver ing speed
VC Calibrated air speed
Vic Maximum flaps extended speed
Vne Never exceed speed
Vnoj .....Maximum cruising speedVso Stalling speed landing configuration
Vsf Stalling speed flaps up position
VI Indicated air speed
km/h Kilometer per hour
H P H o r s e P o w e r
h P a H e c t o p a s c a l
in Hg Inches of mercury
m b a r M i l l i b a r
Z p P r e s s u r e a l t i t u d e
I L i t e r
imp gai Imperial gallon
u s g a l U S g a l l o n
Psi Pound per square inch
l b P o u n d
k g K i l o g r a m m e

Degrees Centigrade
° F D e g r e e s F a r e n h e i t
V V o l t
A A m p e r e
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LIST OF RADIO ABBREVIATIONS

A D F A u t o m a t i c D i r e c t i o n F i n d e r

A T C A i r T r a f fi c C o n t r o l

C O M C o m m u n i c a t i o n T r a n s c e i v e r

D M E D i s t a n c e M e a s u r i n g E q u i p m e n t

E L T E m e r g e n c y L o c a t o r T r a n s m i t t e r

I L S I n s t r u m e n t L a n d i n g S y s t e m

M K R M a r k e r B e a c o n R e c e i v e r

N AV N a v i g a t i o n I n d i c a t o r a n d R e c e i v e r

A U D I O A u d i o C o n t r o l P a n e l

V F R V i s u a l F l i g h t R u l e s

I F R . . I n s t r u m e n t F l i g h t R u l e s

V H F V e r y H i g h F r e q u e n c y

V O R V H F O m n i - R a n g e

E d i t i o n 1 2 R e v i s i o n 4 - J u n e 2 0 0 1 0 0 3
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CONVERSION FACTORS

nautical miles
feet

X.... 1.852 ... =.... kilometers

inches n n o c A

. . = . . . .me te rs

inches.
.. = .... meters

feet/minut... n n n c n o

.. = .... millimeters

gallons (US)
gallons (Imp)

X . . . 3 . 7 8 5
.. = .... meter/second
. = .... liters

quarts (US)
k n o t s . .

X . . . 0 .946
. = ...liters
. = .... liters
. = ....km/h

PSI
in.Hg

U . U o o y
O R

• =.. . . bar

lb
• • o o . o o . . .

n / I C O

= . . . . m b a r
= ....kg
= . . . . ° C(°F - 32)

U . 4 0 0
. . 5 / 9

k i l o m e t e r s x
m e t e r s x
m e t e r s x
m i l l i m e t e r s x
m e t e r / s e c o n d x .
l i t e r s X
l i t e r s X
l i t e r s . X
k m / h X
b a r . . . . ; X

X 0 . 0 2 9 5 3 . . .
1 ^ 2 . 2 0 5^ 9 / 5 + 3 2 .

0 . 5 3 9
• 3.281........
. 39.37

0.03937...
197

0.264
0 . 2 2 0
1 . 0 5 7
0.539

14.51

...nautical miles

. . . f e e t
. . . inches
.. . inches
.. feet/minut
.. gallons (US)
..gallons (Imp)
..quarts (US)
..knots
.psi
.in.Hg
. l b
. T

J

J

0 . 0 4 Edition 12 Revision 2 - March 1995
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BAROMETRIC PRESSURE CONVERSION TABLE

Below pressure in MILLIBAR or HEGTOPASGAL the pressure in INGHES of
MERGURY Is indicated.

' m b a r o r h P a

▶in. Hg

R E M I

9 5 0 9 6 0 9 7 0 9 8 0 9 9 0 1 0 0 0 1 0 1 0 1 0 2 0 1 0 3 0 1 0 4 0

28.05 28 .35 2 8 . 6 4 28.94 2 9 . 2 3 2 9 . 5 3 29 .63 3 0 . 1 2 3 0 . 4 2 30 .71

951 961 9 7 1 981 991 1001 1011 1021 1031 1041

2 8 . 0 8 2 8 . 3 8 2 8 . 6 7 2 8 . 9 7 2 9 . 2 6 2 9 . 5 6 2 9 . 8 5 30 .15 30 .45 30 .74

9 5 2 9 6 2 9 7 2 9 8 2 9 9 2 1 0 0 2 1012 1 0 2 2 1 0 3 2 1 0 4 2

28.11 28 .41 2 8 . 7 0 2 9 . 0 0 2 9 . 2 9 2 9 . 5 9 2 9 . 8 8 3 0 . 1 8 30 .47 3 0 . 7 7

9 5 3 9 6 3 9 7 3 9 8 3 9 9 3 1 0 0 3 1 0 1 3 1 0 2 3 1 0 3 3 1 0 4 3

2 8 . 1 4 2 8 . 4 4 2 8 . 7 3 2 9 . 0 3 2 9 . 3 2 2 9 . 6 2 29.91 30.21 3 0 . 5 0 3 0 . 8 0

9 5 4 9 6 4 9 7 4 9 8 4 9 9 4 1 0 0 4 1 0 1 4 1 0 2 4 1 0 3 4 1 0 4 4

28 .17 28 .47 2 8 . 7 6 29 .06 29 .35 2 9 . 6 5 29 .94 30 .24 3 0 . 5 3 3 0 . 8 3

9 5 5 9 6 5 9 7 5 9 8 5 9 9 5 1 0 0 5 1 0 1 5 1 0 2 5 1 0 3 5 1 0 4 5

28 .20 28 .50 2 8 . 7 9 29 .09 29 .38 29 .68 29 .97 3 0 . 2 7 30 .56 30 .86

9 5 6 9 6 6 9 7 6 9 8 6 9 9 6 1 0 0 6 1 0 1 6 1 0 2 6 1 0 3 6 1 0 4 6

28 .23 28 .53 2 8 . 8 2 29 .12 29.41 29.71 3 0 . 0 0 30 .30 30 .59 30 .89

9 5 7 9 6 7 9 7 7 9 8 7 9 9 7 1 0 0 7 1017 1 0 2 7 1 0 3 7 1047

2 8 . 2 6 2 8 . 5 6 2 8 . 8 5 29 .15 29.44 2 9 . 7 4 3 0 . 0 3 30 .33 30 .62 3 0 . 9 2

9 5 8 9 6 8 9 7 8 9 8 8 9 9 8 1008 1 0 1 8 1028 1038 1 0 4 8

2 8 . 2 9 2 8 . 5 8 2 8 . 8 8 2 9 . 1 8 29 .47 2 9 . 7 7 3 0 . 0 6 3 0 . 3 6 3 0 . 6 5 3 0 . 9 5

9 5 9 9 6 9 9 7 9 9 8 9 9 9 9 1 0 0 9 1 0 1 9 1 0 2 9 1 0 3 9 1 0 4 9

2 8 . 3 2 28.61 2 8 . 9 1 2 9 . 2 0 2 9 . 5 0 29 .80 3 0 . 0 9 30 .39 30 .68 3 0 . 9 8

N D E R :
The standard pressure of 1013.2 mbar or hPa equals 29.92 In.Hg

Edition 12 Revision 2 - March 1995 0 . 0 5
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S E C T I O N 1 D E S C R I P T I O N

T A B L E O F C O N T E N T S

A i r c r a f t d i m e n s i o n s 1 . 0 3

I n t e r n a l c a b i n d i m e n s i o n s 1 . 0 3

W i n g s 1 . 0 3
A i l e r o n s 1 . 0 3

W i n g fl a p s 1 . 0 4
H o r i z o n t a l s t a b i l i z e r 1 . 0 4

V e r t i c a l s t a b i l i z e r 1 . 0 4

L a n d i n g g e a r 1 . 0 4
B r a k e s 1 . 0 5

P o w e r p l a n t 1 . 0 5
E l e c t r i c a l c i r c u i t 4 0 A t y p e 1 . 0 6

E l e c t r i c a l c i r c u i t 6 0 A t y p e 1 . 0 7

F u e l 1 . 0 8

O i l 1 . 0 8

F u e l s y s t e m d i a g r a m 1 . 0 9

I n s t r u m e n t p a n e l 1 . 1 0

H e a t i n g & v e n t i l a t i n g s y s t e m 1 . 1 2

I s s u e 1 2 R e v i s i o n 7 P a g e 1 . 0 1
M a y 1 9 9 0 M a r c t i 2 0 1 3
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FLIGHT MANUAL DR 4001180

O V E R A L L D I M E N S I O N S

. W i n g s p a n ( 2 8 f t 7 . 3 i n ) 8 . 7 2 m
O v e r a l l l e n g t h ( 2 3 f t 3 . 5 i n ) 7 . 1 0 m
O v e r a l l h e i g h t ( 7 f t 3 . 8 I n ) 2 . 2 3 m
P r o p e l l e r g r o u n d c l e a r a n c e ( 9 . 8 4 I n ) 0 . 2 5 m

I N T E R N A L C A B I N D I M E N S I O N S

L e n g t h ( 5 f t 3 . 8 I n ) 1 . 6 2 m
W i d t h ( 3 f t 7 . 3 I n ) 1 . 1 0 m
H e i g h t ( 4 f t 0 . 4 I n ) 1 . 2 3 m
4 seats, accessible from both sides by sliding canopy.

W I N G S

Wing area
Air fo i l

Aspect ratio
Dihedral at wring tips

(152.86 sq ft) 14.2
N A C A 2 3 0 1 3 . 5 m o d i fi e d

5.35

14°

AILERONS (each)

S u r f a c e

Span

(6.13 sq ft) 0.57 m^
(5 ft 3.8 In) 1.62 m

The ailerons are statically balanced.

Edition 12 - May 1990 1 . 0 3
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WINGS FLAPS (each)

S u r f a c e

Span
(3.55 sq ft) 0.33

(6 ft 7.7 In) 2.02 m

H O R I Z O N T A L S T A B I L I Z E R

T o t a l c o n t r o l s u r f a c e ( 3 1 s q f t ) 2 . B 8
o f w h i c h a n t l b a l a n c e t a b ( 2 . 8 s q f t ) 0 . 2 6
S p a n ( 1 0 f t 6 I n ) 3 . 2 0 m

V E R T I C A L S T A B I L I Z E R

Sur face ove ra l l
S tab i l i ze r
R u d d e r ,

(17.55 sq ft) 1.63
. (10.76 sq ft) 1
(6.78 sq ft) 0,63

L A N D I N G G E A R

Fixed Tricycle Type

T r a c k
W h e e l b a s e

Tyre size

(8 ft 5.6 In) 2.58 m
. (5 ft 5 In) 1.65 m

3 8 0 X 1 5 0

Oil, shock struts : MIL. H. 5606 - A

N o r m e A I R 3 5 2 0

N o s e G e a r

Tyre pressure
Shock strut pressure

(26.1 psi) 1.8 bar
(72.55 psI) 5 bar

1 . 0 4 Edition 12 - May 1990
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Main landing gear

T y r e p r e s s u r e ( 2 9 p s i ) 2 b a r
S h o c k s t r u t p r e s s u r e ( 8 7 p s i ) 6 b a r

B R A K E S

The disc brakes are operated by an independent hydraulic circuit on
each main gear wheel.

H y d r a u l i c o i l M I L H 5 6 0 6 - A
A I R 3 5 2 0 s t a n d a r d

P O W E R P L A N T

Engine
M a n u f a c t u r e r

Type
Number of cylinders
Maximum continuous power

L Y C O M I N G
O - 3 6 0 - A 3 A o r O - 3 6 0 A 1 P

4
180 HP a t 2700 t r /m in

Propeller

M A N U F A C T U R E R S E N S E N I C H

T Y P E 7 6 E M 8 S 5 - 0 - 6 4

D I A M E T E R 1,93 m (76 in)*

P I T C H 64 in

M I N I M A L S T A T I C R P M
F U L L T H R O T T L E

S E A L E V E L
2 2 0 0

Any reduction in diameter during repair is forbidden.

N O T E

Avoid continuous engine speed use
between 2150 rpm and 2350 rpm

I s s u e 1 2

May 1990
R e v i s i o n 7

M a r c h 2 0 1 3
Page 1.05
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ELECTRICAL CIRCUIT - 40 A type

AV I O N I C S
M A S T E R S W I T C H

lOPTION)

1 . 0 6 R e v i s i o n 7

M a r c h 2 0 1 3
I s s u e 1 2

May 1990
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ELECTRICAL CIRCUIT - 60 A type

A L T E R N A T O R P I L O T E X O T E fi +

POWER +
G R O U N D -

M L U R E S O B T B C T O R +
L O W V O L T W A R N I N G L I Q H T +

A N C I L L A R Y S Y S T E M S :
S TA U . W A R N I N G S Y S T E M
& OPTIONAL EQUPMT.fEGT. CHT. T/C...)

W A R N I N G U G H T S .
■ F U E L L O W L E V E L
■ F U E L L O W P R E S S .
■F L A P S D O W N

OIL LOW ̂
PRESSURE S~jn UGKTS

W A R N I N G L T

I N D I C A T O R S
V O LT M E T E R . O I L P R E S S & T E M P.
FUEL PRESS. & FUEL GAUGE{S)

A' "1 OIL PRESSURE
^ jA P«OBE

S W I T C H T Y P E
C I R C U I T B R E A K E R

C / R C U / r a R £ A K E R

C© Hisa

C||̂  WARNING LIGHT

^ 0 - P U S H - e O T T O N

(D D I O D E ^ TRANSISTOR
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F U E L

A v i a t i o n p e t r o i e u m * A V G A S 1 0 0 L L
F u e l g r a d e * ( o c t a n e ) 1 0 0 m i n i m u m
T o t a l f u e l c a p a c i t y ( 4 1 . 8 i m p / 5 0 . 1 6 u s g a l ) 1 9 0 i
T o t a l u s a b l e f u e l ( 4 1 . 5 8 i m p / 4 9 . 1 0 u s g a i ) 1 8 9 i
U n u s a b l e f u e l ( 0 . 2 2 i m p / 0 . 2 6 4 u s g a l ) 1 I

Total fuel capacity can be increased to 240 I (52.8 imp/63.36 us gal)
(239 I usable (52.58 imp/63.09 us gai)) by installation of optional fuel
tank of 50 I (11 imp/13.2 us gal).

O I L * *

T o t a l e n g i n e c a p a c i t y ( 8 U S q u a r t s ) 7 . 5 i
U s a b l e c a p a c i t y ( 6 U S q u a r t s ) 5 . 7 I

During the first 50 hours of bperation:
Pure minera l o i l

After the first 50 hours of operation:
Dispersant oil

G r a d e s

Oi l dispersant pure mineral

all temperatures SAE 15W50 or 20W50

above +25''C (80°F) S A E 6 0 S A E 6 0

above +15''C (60°F) SAE 40 or SAE 50 SAE 50

from CC to +30°C (30°F to 90°F) S A E 4 0 SAE 40

from -IS-C to +20''C (CF to 70°F) SAE 40, 30 or 20W40 SAE 30

below -10°C (10°F) SAE 30 or 20W30 SAE 20

* Refer to Service Instruction Lycoming n° 1070 (last issue).
»* Refer to Service Instruction Lycoming n° 1014 Oast issue).

1 . 0 8 E d i t i o n 1 2 R e v i s i o n 2 - M a r c h 1 9 9 5
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FUEL SYSTEM DIAGRAM
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I N S T R U M E N T P A N E L
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FLIGHT MANUAL DR400/180

1 .. Airspeed Indicator 3 0 Parking brake locking control
2 ... Gyro horizon (option) 3 1 Mixture lever friction control
3 . . . A l t i m e t e r 3 2 F u e l c o c k

4 ... Optional equipment 3 3 Elevator t r im tab cont ro l whee l

5 ...Optional equipment 3 4 Flap control lever
6 ...Turn and bank indicator (option) 3 5 Trim tab position Indicator
7 ... Directional gyro (option) 3 6 Starter push button
R ...Rate of climb indicator (option) 3 7 Mike, Headset-Jack sockets (option)
9 Optional equipment 3 8 F u s e s

1 0 Optional equipment 3 9 C a b i n h e a t c o n t r o l

11 . Optional equipment 4 0 Annunciator panel (from Lto R):
12. . . . ... Optional equipment - oil pressure

1 3 Optional equipment - fuel pressure

1 4 . Vacuum gauge (option) - fuel low level

15 C a b i n v e n t - a l te rnator load

1 6 Magnetic compass - flaps extended
17.... Ta c h o m e t e r - pitot heat (option)
1 8 Oil pressure gauge - towing cable secured
1 9 Oil temperature gauge 41 Day/night lighting selector
20 .. Fuel pressure gauge 4 2 Instrument panel lighting
21.. . Vo l t m e t e r 4 3 Switch type circuit breaker
2 2 . ..Fuelgauge (from L to R);
2 3 Optional equipment

- taxi lights (option)
2 4 Cylinder head temperature (CHT) - landing lights (option)
2 5 Switch type circuit breaker - strote lights (option)

(Battery, Alternator) - navigation lights (option)
2 6 Magneto switch - pItot heat (option)

27 . Safety switch (electric pump) 4 4 Radio equipment (option)
2 8 Carburetor heat control 4 5 Storage box (or optional
2 9 T h r o t t l e equipment)

Edition 12 Revision 2 - March 1995 1 . 11
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H E A T I N G
& V E N T I L A T I O N
S Y S T E M

Hot air duct work
heat exchanger

on exhaust muffler]

Front places heating
outlet (under the
Instrument panel)

W i n d s h i e l d

heating
(defrost)

Fresh air scoop

Adjustable
fresh air vents

(on Instrument
panel)

Fresh a i r
s c o o p

Hot air
m a s t e r

control box
&

front places I
rear places
selector

Heating I
defrosting
control box

Push-pull controls
(on instrument panel)

' Adjustable

fresh air vents

Rear places
heating
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SECTION 2

TABLE OF CONTENTS

Certification standards

Approved operation
Airspeed limitations
A i r s p e e d i n d i c a t o r m a r k i n g s 2 . 0 3
Flight load factor limits at gross weight 2.04
B a l a n c e

Loading limits
L o a d p l a n n i n g ^
E n g i n e l i m i t a t i o n s • ;
O p e r a t i o n a l l i m i t a t i o n s 2 0 7
O p e r a t i o n p l a c a r d s 2 0 8

E d i t i o n 1 2 R e v i s i o n 2 - I n a r c h 1 9 9 5 2 . 0 1
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N O T E
All i^peeds In this manual are Indicated
Air speeds unless orherwise specified
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F L I G H T M A N U A L D R 4 0 0 / 1 8 0

C E R T I F I C A T I O N S T A N D A R D S

The DR 400/180 aircraft has been certified on the 10.05.72 in the
"NORMAL" and "UTILITY" category conforming to the following
tchnica i condi t ions :

- General conditions of regulation AIR 2050 updated 6 June 1966.
- Complementary conditions for conformity with FAR part 23 -

A m e n d m e n t 7 .
- Special conditions relative to the cockpit canopy release.

APPROVED OPERATION

VFR by day, in non-icing conditions

AIRSPEED LIMITATIONS km/h (kt)

V n e n e v e r e x c e e d 3 0 8 (166)

V n o m a x . c r u i s e 2 6 0 (140)

V a m a x . m a n e u v e r 2 1 5 (116)

Vfe max. flaps extended 1 7 0 (92)

AIRSPEED INDICATOR MARKINGS k m / h k t

Red l ine-never exceed V n e 3 0 8 1 6 6

Y e l l o w a r c

operate with caution
and only in "smooth air"

V n o - V n e 2 6 0 - 3 0 8 1 4 0 - 1 6 6

G r e e n a r c

normal operation range
V s l - V n o 1 0 5 - 2 6 0 5 6 - 1 4 0

W h i t e a r c V s o - V f e 9 5 - 1 7 0 5 1 - 9 2

Edition 12 - May 1990 2 . 0 3
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LOAD FACTOR LIMITS AT GROSS WEIGHT

(2095 lb) 950 kg (catfegory "U")
F l a p s u p n b e t w e e n + 4 . 4 a n d - 2 . 2
F l a p s d o w n n = + 2

(2425 lbs) 1100 kg (category "N")
F l a p s u p n b e t w e e n + 3 . 8 a n d - 1 . 9
F l a p s d o w n n = + 2

MAXIMUM AUTHORIZED WEIGHTS

C a t . " U "

O n t a k e o f f ( 2 0 9 5 l b ) 9 5 0 k g
On landing | (2095 lb) 950 kg

W E I G H T A N D B A L A N C E

C a t . " N "

(2425 lb) 1100 kg
(2304 lb) 1045 kg

kg (lb) j
11 DO (2425)

950 (2095)

750 (1654)

/ C a t , " N "

C a l , " U "

0 . 2 0 5

(8)
1 2

0 , 4 2 8

(16,85)
2 5

— c = ~

0 . 5 6 4 m

(22.2) (in)
3 3 7 .

L e v e l l i n g U p p e r f u s e l a g e l o n g e r o n
D a t u m w i n g l e a d i n g e d g e , r e c t a n g u l a r s e c t i o n
C h o r d l i n e ( 6 7 . 3 I n ) 1 . 7 1 m

2 . 0 4 Edition 12 - May 1990



F L I G H T M A N U A L D R 4 0 0 / 1 8 0

L O A D P L A N N I N G

(Refer also to weight and balance chart, section 6).

The weight of engine oil, as well as the unusable fuel, must be
included in the empty weight of the aircraft.

Weight kg (lb) Arm m (in)

F r o n t s e a t s 2 x 7 7

(2x170 )
0 . 3 6 - 0 . 4 6

(14) - (18)

Rear seats (*) 2 x 7 7

(2x170 )
1 . 1 9

(47)
F u e l
Main fuselage tank

7 8 . 5

(173)
1 . 1 2

(44)
F u e l

Wing tanks
5 7 . 6

(127)
0.1

(3.9)

Baggage (**)
6 0

(132)
1 . 9

(75)

** Within the authorized weight and balance limits.

* The carriage of more than two passengers (with a total weight
below or equal to the maximum indicated) is authorized on the rear
bench, provided that passenger seat belts are installed for each
passenger, and that weight and balance are within the stated limits.

I s s u e 1 2

May 1990
R e v i s i o n 7

M a r c h 2 0 1 3
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F L I G H T M A N U A L D R 4 0 0 / 1 8 0

E N G I N E L I M I T A T I O N S

C o n t i n u o u s s t a r t e r o p e r a t i o n 1 5 t o 2 0 s e c
M a x . r p m ( r e d l i n e ) 2 7 0 0 r p m
Max. cylinder head temperature (red line) if equipped (SOOT) 260°C

T A C H O M E T E R M A R K I N G S

2150 to 2350 rpm
.2350 to 2700 rpm

2700 rpm

R e d a r c . . .
G r e e n a r c ,
R e d l i n e . . .

F U E L

Aviation petroleum*
G r a d e *
Maximum total capacity.
Usable total capacity....
Unusable capacity
Normal pressure

A V G A S 1 0 0 L L

(octane) 100 minimum
..(41.8 imp/50.16 us gal) 190 I
(41.58 imp/49.10 us gal) 189 I

(0.22 imp/0.264 us gal) 1 I
..(1.1 to 5 psi) 80 to 350 mbar

Total fuel capacity can be increased to 240 I (52.8 imp/ 63.36 us gal)
(239 I usable (52.58 imp/63.09 us gal) by the installation of auxiliary fuel
tank of 50 I (11 imp/13.2 us gal).

O I L

M a x i m u m t e m p e r a t u r e ( r e d l i n e ) ( 2 4 5 ° F ) 1 1 8 °
Normal temperature (green arc) (140 TO 245°F) 60 to 118°C
Normal p ressure (g reen arc ) (55 to 95 ps i ) 3 ,8 to 6 ,5 bar
M i n i m u m i d l e p r e s s u r e ( r e d l i n e ) ( 2 5 p s i ) 1 . 7 0 b a r
M a x i m u m p r e s s u r e ( r e d l i n e ) ( 1 1 5 p s i ) 7 . 9 b a r
T o t a l e n g i n e c a p a c i t y ( 8 U S q u a r t s ) 7 . 5 I
U s a b l e c a p a c i t y ( 6 U S q u a r t s ) 5 . 7 I
G r a d e s s e e p a g e 1 . 0 8

' Refer to Service Instruction Lycoming n°1070 (last issue).

2 , 0 6 E d i t i o n 1 2 R e v i s i o n 5 - M a r c h 2 0 0 2



FL IGHT MANUAL DR400 /180

L O A D L I M I T S

Number of occupants;
F r o n t s e a t s 2
R e a r s e a t s 2

Baggage compartment:
Max imum au thor i zed we igh t (132 ib ) 60 kg

OPERATIONAL LIMITATIONS IN THE "U" CATEGORY

Within the limits of this category, the following maneuvres are authorized:

- Steep turns, lazy eights, chandelles in which the angle of bank is more
than 60° .

- Stalls (except whip stalls).

These maneuvres must be carried out within the conditions below:

- The rear seats must be unoccupied
- Entry and exit speeds must be within the normal operating range
- Recommended entry speed: (116 kt) 215 km/h

Ed i t i on 12 - Rev i s i on 4 - June 2001 2 07



F L I G H T M A N U A L D R 4 0 0 / 1 8 0

P L A C A R D S
The following information is displayed in the form of composite or
individual placards.

In clear view of the pilot:
"TH IS A IRCRAFT MUST BE USED FOR NORMAL OR UT IL ITY
F LY I N G , O N LY I N A C C O R D A N C E W I T H T H E A P P R O V E D F L I G H T
M A N U A L "

"ON THIS AIRCRAFT, ALL INDEXES, MARKINGS AND
P L A C A R D S C O R R E S P O N D T O N O R M A L U T I L I S AT I O N "

"FOR UTILITY OPERATION, REFER TO THE APPROVED FLIGHT
M A N U A L "

"AEROBATICS, INCLUDING SPINS ARE PROHIBITED WHEN
U S E D I N N O R M A L C AT E G O R Y "

"VA MANEUVERING SPEED: 215 km/h - 116 k t "

"APPROVED FOR VFR FL IGHT BY DAY IN NON- IC ING
C O N D I T I O N S O N L Y "

" N O S M O K I N G "

In the baggage bay:
"BAGGAGE BAY MAX. LOAD 60 kg - SEE LOADING DIAGRAM"

Near the main tank filler port:
" AV G A S 1 0 0 L L 11 0 l i t e r s "

Near the wing tanks filler ports:
" AV G A S 1 0 0 L L 4 0 l i t e r s "

On each main gear wheel fairing:
" M A I N G E A R
TYRE 2 bar /29 psi SHOCK ABSORB. 6 bar / 87 psi"

On the front gear wheel fairing:
" N O S E G E A R

TYRE 1.8 bar/26 psi SHOCK ABSORB. 5 bar / 73 psi"

2 . 0 8 R e v i s i o n 7
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F L I G H T M A N U A L D R 4 0 0 / 1 8 0

On the hydraulic fluid reservoir:
" H Y D R A U L I C F L U I D
A I R 3 5 2 0

MIL . H .5606-A
S H E L L F L U I D 4

BP Hydraulic 1 (Aero)

Under the oil dip access door located on the engine cowling

AUIATION
All TEMPERATURE 1 5 W 4 0

2DW5D B B
AflOVE+2S°C(8a°n 6 0 120 6 0 1 2 0

ARGUE+1R°CI6a°FI 40 on 60 BOoulOO SO 1 0 0

o ° c i o + 3 a ° c i 3 0 ° f i 9 0 " ' n 4 0 80 4 0 0 0

-15°CtO+20 ' 'C l0°Ea70°n 40 .300U
20W40 o o o u o a 3 0 6 5

8E l f l l « -10°C( ia °F l 3D on
20W40 OS 20 SS

1 See Lycoming Service Insmicdon o'1014 lor more inlorniation |

I s s u e 1 2

May 1990
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S E C T I O N 3 E M E R G E N C Y P R O C E D U R E S

TA B L E O F C O N T E N T S

E n g i n e f a i l u r e d u r i n g t a k e o f f r o i l 3 . 0 2
E n g i n e f a i l u r e I m m e d i a t e l y a f t e r t a k e o f f 3 0 2
E n g i n e f a i l u r e I n fl i g fi t 3 . 0 3
P o w e r o f f f o r c e d l a n d i n g o f f a i r fi e l d 3 . 0 3
Precaut ionary power land ing o f f a i rfie ld 3 .04
F i r e 3 0 4
Vib ra t i ons and roughness eng ine ope ra t i on 3 .06
L o w o i l p r e s s u r e 3 . 0 6
I c i n g 3 . 0 7
E l e c t r i c a l p o w e r s u p p l y m a l f u n c t i o n 3 . 0 8
I n a d v e r t e n t s p i n s 3 . 0 8
L o s s o f e l e v a t o r c o n t r o l 3 . 0 9

E d i t i o n 1 2 - M a y 1 9 9 0 3 . 0 1



F L I G H T M A N U A L D R 4 0 0 / 1 8 0

Throttle to idle, and stop in the runway axis using brakes as required.

ENGINE FAILURE DURING TAKE OFF ROLL

With sufficient runway remaining:

Without sufficient runway remaining:

T h r o t t l e i d l e
B r a k e s a p p l y h e a v i l y
M i x t u r e c u t - o f f
F u e l v a l v e o f f
M a g n e t o s w i t c h o f f
B a t t e r y s w i t c h o f f

ENGINE FAILURE IMMEDIATELY AFTER TAKE OFF

Glide speed (flaps in take off position) (78 kt) 145 km/h
M i x t u r e c u t - o f f
F u e l v a l v e o f f
Magneto switch
Battery switch

N O T E C A R E F U L L Y

Land straight ahead, with only small direction changes to avoid obstruc
t i o n s .
Never try to turn back to the runway, as altitude after take off is seldom
s u f fi c i e n t .

3 0 2 Edition 12 Revision 4 -June 2001



FLIGHT MANUAL DR400/180

E N G I N E FA I L U R E I N F L I G H T

If altitude Is evaluated to be sufficient to try an engine restart:

- Establish maximum glide speed, flaps up 150 km/h (81 kt) (in these
conditions, and without wind, the aircraft covers approximately 9.3
times its altitude).

- F u e l v a l v e o p e "
- E l e c t r i c p u m p o r i
- M i x t u r e f u l l y r i c h
- T h r o t t l e 1 / 4 t r a v e l f o r w a r d
- M a g n e t o s w i t c h L + R ( " B o t h " )

If the propeller still turns, the engine should restart.

If the propeller is stopped, operate the starter.

If the engine still does not start, prepare for a forced landing, following
the procedure below.

POWER OFF FORCED LANDING OFF AIRFIELD

Look for a suitable landing area :
B e l t s a n d h a r n e s s t i g h t
E l e c t r i c p u m p o f f
M i x t u r e c u t - o f f
T h r o t t l e t o i d l e
M a g n e t o s w i t c h o f f
F u e l v a l v e o f f
A l t e r n a t o r s w i t c h o f f

F i n a l

F l a p s f u l l d o w n
B a t t e r y s w i t c h o f f
C a n o p y u n l o c k

E d i t i o n 1 2 R e v i s i o n 5 - m a r c h 2 0 0 2 3 . 0 3



F L I G H T M A N U A L D R 4 0 0 / 1 B 0

PRECAUTIOWARV POWER LAWDIWG OFF AIRFIELD

Fly over the choosen field several times at low speed 150 km/h (81 kt) in
order to locate the most suitable landing area, flaps in "take off position,
then make a precautionary approach at 125 km/h (67 kt), flaps in
"landing" position.

On final, unlock the canopy.

B e f o r e t o u c h - d o w n

M a g n e t o s w i t c h o f f
B a t t e r y s w i t c h o f f

Canopy handle in "open" position.
Free the two canopy release levers located on the arm rests, on both
sides of the instrument panel, and place them in vertical position.

The aim of this procedure is to make the engine "swallow" the
accumulated fuel in the inlet pipes (generally following an excess of fuel
injection during a difficult engine start).

N O T E : I N C A S E O F C A N O P Y J A M M I N G

F I R E

Engine fire during starting

Keep the engine turning with;
F u e l v a l v e
Electric pump
T h r o t t l e
M i x t u r e

o f f
o f f

full power
. . c u t - o f f
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I f t h e fi r e c o n t i n u e s

Magneto switch.
Battery switch ..
A l t e r n a t o r s w i t c h

o f f
o f f
o f f

Abandon the aircraft, and try to extinguish the fire with the aids available: fire
extinguishers, covers, clothing or sand.

Engine fire in flight

Prepare for a forced landing off airfield, following the procedure in the
paragraph "Power off forced landing off airfield".

Do not attempt to restart the engine.

C a b i n fi r e

Extinguish the fire by all means possible (optional extinguisher).
To eliminate smoke, apply maximum ventilation.

In case of an electrical fire (fumes indicating insulation burning):
C a b i n v e n t i l a t i o n r e d u c e
A l t e r n a t o r s w i t c h o f f
B a t t e r y s w i t c h o f f
B a t t e r y c i r c u i t b r e a k e r p o " o u t
A l t e r n a t o r c i r c u i t b r e a k e r p o U o u t

Land quickly if the fire continues.

F u e l v a l v e
T h r o t t l e
M i x t u r e
Electric pump
A l t e r n a t o r s w i t c h
C a b i n h e a t a n d v e n t i l a t i o n
Establish maximum glide speed

off
full power until engine stops

cut -o f f
o f f
o f f
o f f

(81 kt) 150 km/h

E d i t i o n 1 2 R e v i s i o n 4 - J u n e 2 0 0 1 3 . 0 5
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VIBRATIONS AND ENGINE ROUGHNESS OPERATION

Vibrations and engine roughness operation are generally due to (verify
in this order);

- Carburetor icing: see paragraph "Icing" on next page

- Mixture set too rich or too lean: adjust the mixture (see section 4)

- Contamination in the fuel system: verify fuel pressure. Switch on the
electric pump.

- Ignition failure: magneto switch on "L", then on "R", then return to
"Both". Select the position providing the best engine operation, and fly
to the nearest airfield with mixture set to obtain the smoothest engine
operation possible at reduced power.

L O W O I L P R E S S U R E

In case of low oil pressure indication, check oil temperature, and if it is
too high (red arc):

- Reduce power

- Fly to the nearest airfield, and prepare for an off airfield landing

3 . 0 6 Edition 12 Revision 5 - March 2002
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I C I N G

Proceed as follows when Inadvertently encountering Icing :
- C a r b u r e t o r h e a t o n .

- Increase power In order to reduce Ice built-up to minimum.
- Switch on pitot heat (If Installed).
- Select maximum cabin heat, and direct the total output to the

windscreen (position "defrost") In order to remove the Ice quickly.
- Turn back, or change altitude, to obtain an outside air tempera

ture less conducive to Icing.
- Plan to land at the nearest airfield.

With an extremely rapid Ice build-up, carry out a forced landing.

Remember that a layer of 0.5 cm (0.2 In) on the wing leading
edge fairly Increases stall speed. If needed, use a higher than
normal approach speed ; 145 km/h (78 Kt).

REMARKS

If continuous carburator heat Is deamed necessary, It Is Imperative
to adjust the mixture control , to obtain normal engine operation.

Always use carburetor heat fully on or fully off, in certain cases,
an Intermediate position could Increase idng.

Edition 12 - May 1990 3 . 0 7
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E L E C T R I C A L P O W E R S U P P LY M A L F U N C T I O N

A l t e r n a t o r f a i l u r e I s I n d i c a t e d w h e n t h e a m b e r " a l t e r n a t o r f a i l u r e "
light on the warning panel Is lit, and a progressive drop In volt
age (shown on the voltmeter).

I f " a l t e r n a t o r f a i l u r e " i s l i t

- Switch off alternator, then back on.
This operation resets the overvoltage relay which may have cut-out
due to a translant overvoltage.

I f t h e f a i l u r e c o n t i n u e s

- Swi tch off the a l ternator

- Switch off all electrical equipment not essential for continuing the
flight

- Land as soon ̂ s possible, and have the electrical system Inspected.

N O T E
An alternator failure does not prevent the engine from
operating normally-

INADVERTENT SP IN

Should a spin occur, use the following procedure ;

- Once rotation stops, rudder to neutral position and recover
within flight limitations.

If flaps are down when spin begins, retract them immediately.

- Throt t le
- R u d d e r .
- E l e v a t o r

- A i l e r o n s

Id le

maximum opposite to direction of rotation
neutral
neutral

N O T E
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L O S S O F E L E VATO R C O N T R O L

In the event of loss of elevator control (accidental disconnection)

- Stabilize the aircraft in ievel flight, flaps up, at 150 km/h (81 kt),
using the elevator trim and throttle.

- Do not change the elevator trim setting, and control the angle
of descent only with throttle.

Reduce power only on short final, and near to the ground.

Edition 12 - May 1990 3 . 0 9
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TA B L E O F C O N T E N T S

L o a d i n g 4 . 0 3
N o r m a l o p e r a t i n g s p e e d s 4 . 0 3
P r e fl l g h t I n s p e c t i o n 4 . 0 4
C a b i n I n t e r i o r c h e c k p r i o r s t a r t - u p 4 . 0 6
S t a r t i n g e n g i n e 4 . 0 6
A f t e r e n g i n e s t a r t 4 . 0 7
T a x i i n g 4 . 0 8
E n g i n e r u n - u p 4 . 0 8
B e f o r e t a k e o f f 4 . 0 9

T a k e o f f 4 . 0 9

C l i m b 4 . 1 0

C r u i s e 4 . 1 0

D e s c e n t 4 . 1 2

L a n d i n g 4 . 1 2
E n g i n e s h u t - d o w n 4 . 1 3
P a r k i n g b r a k e u s e 4 . 1 4
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L O A D I N G

Before each flight, insure that the total weight and the load
balance are within the established limits. For this, use the weight
a n d b a l a n c e c h a r t I n s e c t i o n 6 .

NORMAL OPERATING SPEEDS

The speeds reminded here under are Indicated air speeds re
commended for normal operations.

They are based on a standard aircraft, operated at gross weight,
In standard atmosphere, at sea level. They can change from one
aircraft to another, depending on Installed equipment, aircraft
and engine condition, atmospheric conditions and pilot proficiency.

- Best rate of climb speed
flaps In take off position (1®' notch) (81 kt) 150 km/h
fl a p s u p ( 9 2 k t ) 1 7 0 k m / h

- Best angle of climb speed

flaps In take off position (1®' notch) (70 kt) 130 km/h
fl a p s u p ( 7 6 k t ) 1 4 0 k m / h

- Maximum operating speed In turbulence
fl a p s u p ( 1 4 0 k t ) 2 6 0 k m / h

- Maximum speed
flaps In landing position (2"'' notch) (92 kt) 170 km/h

- Landing speed final approach
flaps in landing position (2"^* notch) (68 kt) 125 km/h
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• • • • • • \ • © • • •

PHEFLIGHT INSPECTION

To be performed before each flight.
This inspection may be reduced after intermediate on route landings.

M a g n e t o s w i t c h o f f
C o n t r o l s f r e e

B a t t e r y s w i t c h o n
F l a p s c h e c k o p e r a t i o n
F u e l q u a n t i t y c h e c k
B a t t e r y s w i t c h o f f
A i r c r a f t d o c u m e n t s c h e c k a v a i l a b i l i t y o n b o a r d
B a g g a g e c h e c k s t o w i n g

Check flight controls displacements, then make an aircraft walk-around
Inspection (as stiown above) beginning at the fuselage left side.
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F u e l fi l l e r c a p I n p l a c e , l o c k e d
S t a t i c l / e n t c l e a n , u n o b s t r u c t e d
F u s e l a g e m a i n t a n k d r a i n v a l v e a c t u a t e d
Baggage compar tment door t igh t fi t ted , c losed and locked

Horirontal stabilizer. . .. surface condition, hinges without clearance
R u d d e r c h e c k h i n g e s a n d c l e a r a n c e

S t a t i c v e n t c l e a n , u n o b s t r u c t e d

F l a p a n d a i l e r o n c h e c k c o n d i t i o n a n d h i n g e s
Wing tip and navigation light (optional) check condition

S t a l l w a r n i n g c l e a n , c h e c k d i s p l a c e m e n t
Right main landing gear .... check attachment and fairing condition

normal shock absorber compression
tyre inflated

R i g h t t a n k d r a i n v a l v e a c t u a t e d

F u e l d r a i n v a l v e ; a c t u a t e d
O i l l e v e l c h e c k , o i l c a p s e c u r e d , p a n e l c l o s e d
E n g i n e c o w l a t t a c h m e n t c h e c k
P r o p e l l e r c l e a n , i n g o o d c o n d i t i o n
P r o p e l l e r s p i n n e r n o p l a y
A i r i n l e t s c l e a n , u n o b s t r u c t e d

N o s e g e a r c h e c k a t t a c h m e n t a n d f a i r i n g c o n d i t i o n
normal shock absorber compression

tyre inflated
' . t o w - b a r r e m o v e d

E x h a u s t p i p e s r i g i d
C a n o p y c l e a n l i n e s s c h e c k

Left main landing gear check attachment and fairing condition
normal shock absorber compression

tyre inflatedL e f t t a n k d r a i n v a l v e a c t u a t e d
clean, unbostructed

L i g h t s ( o p t i o n a l ) g l a s s c l e a n

Wing tip and navigation light (optional) check condition
Flap and aileron check condition and hinges
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CABINE INTERIOR CHECK PRIOR START-UP

- C a n o p y c l o s e d a n d l o c k e d
- P a r k i n g b r a k e l o c k e d
- F r o n t s e a t s a d j u s t e d a n d l o c k e d
- B e l t s a n d h a r n e s s a d j u s t e d a n d f a s t e n e d
- Flight controls free without play or excessive friction

(check rudder on taxi)
- M a s t e r s w i t c h o n
- Elevator trim verify travel then bring to take-off position

S T A R T I N G E N G I N E

Normal procedure

C a r b u r a t o r h e a t o f f
M i x t u r e f u l l r i c h
S t r o b e l i g h t o n
G a u g e s c h e c k
F u e l v a l v e c h e c k o p e r a t i o n , o p e n
M a g n e t o s w i t c h L
E l e c t r i c p u m p o n
Throttle carry out 2 or 3 injections, then % travel forward
P r o p e l l e r a r e a c l e a r
C a n o p y c l o s e d a n d l o c k e d
F l a p s r e t r a c t e d
S t a r t e r o n ( m a x . o p e r a t i o n t i m e 1 5 t o 2 0 s e c )
W h e n e n g i n e fi r e s m a g n e t o s w i t c h L + R ( " b o t h " )

Hot engine procedure

Same as "normal procedure", but without injection.

Cold weather procedure

Same as "normal procedure", but keeping successive injections up
to 900 to 1000 rpm.
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Engine "flooded"

E l e c t r i c p u m p o f f
M i x t u r e c u t - o f f
T h r o t t l e f u l l p o w e r
S t a r t e r o p e r a t e f o r s e v e r a l s e c o n d s

As soon as the engine starts, advance mixture control to "rich", and
resume the normal procedure, without injection.

C A U T I O N

Avoid operating the starter for more than 20 seconds. Wait at least a
minute before operating it again.
As soon as the engine is running, verily the engine oil pressure. If it is
zero after 15 to 20 seconds, switch off, and investigate the cause.

A F T E R T H E E N G I N E S T A R T S

R P M 1 2 0 0
E l e c t r i c p u m p o f f
A l t e r n a t o r s w i t c h o n
V o l t m e t e r g r e e n a r c
V a c u u m g a u g e ( i f i n s t a l l e d ) c h e c k
L i g h t s t e s t

R a d i o o n
A l t i m e t e r s e t
F l a p s u p
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T A X I I N G

P a r k i n g b r a k e u n l o c k e d
B r a k e s t e s t
T u r n a n d b a n k i n d i c a t o r c h e c k
D i r e c t i o n a l g y r o c h e c k s e t t i n g
Avoid exceeding 1200 rpm as long as oil temprature remains in
the yellow range.

E N G I N E R U N - U P

P a r k i n g b r a k e l o c k e d
O i l p ressure and tempera tu re g reen range
F u e l p r e s s u r e g r e e n r a n g e

fully richC a r b u r e t o r h e a t o f f

Magneto check '
2000 rpm

Magneto selection :Max. drop between L or R and L+R ("Both") ;... 175 rpm
Max. difference between L and R 50 rpm

Carburetor heat check

C a r b u r e t o r h e a t o n
Check rpm drop, (approx. 100) then return to off

M i x t u r e c h e c k

Lean until rpm reduction, then
return to " fu l l r ich"

Engine Idle check

■ 6 0 0 t o 6 5 0 r p m
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B E F O R E TA K E O F F

C o n t r o l s f r e e
M a g n e t o s w i t c h ! L + R ( " B o t h " )
C a b i n ( S e a t s . b e l t s . c a n o p y ) c h e c k
F u e l s w i t c h t h e m o s t f u l l t a n k
E l e c t r i c p u m p o n
E l e v a t o r t r i m n e u t r a l a c c o r d i n g t o b a l a n c e
E n g i n e i n s t r u m e n t s c h e c k
F l i g h t i n s t r u m e n t s s e t
Flaps ful ly down, then return to "take off posit ion"
T h r o t t l e " h o l d i n g " 1 2 0 0 r p m

TA K E O F F

N o r m a l t a k e o f f

Take off minimal rpm
Take off speed
Initial climb speed ...

After obstacle clearance,

reduce angle of climb to obtain
Electric pump
Fuel pressure
Flaps

S h o r t t a k e o f f

F l a p s ( 1 ® ' n o t c h ) t a k e o f f p o s i t i o n
Apply fu l l power (brakes appl ied) (mini . ) 2200 rpm
then release the brakes
T a k e o f f s p e e d ( 5 4 k t ) 1 0 0 k m / h
Then, if necessary, (to clear an obstacle)
b e s t a n g l e o f c l i m b s p e e d ( 7 0 k t ) 1 3 0 k m / h

2 2 0 0

(54 kt) 100 km/h
(70 kt) 130 km/h

. (81 kt) 150 km/h
o f f

check (green range)
u p
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C r o s s w i n d t a k e o f t

F l a p s ( 1 ® ' n o t c h ) t a k e o f f p o s i t i o n
A i l e r o n s i n t o t h e w i n d
Take off at a slightly higher airspeed than normal.
Correct drift in the normal way (max. bank angle, close to the ground: 15°)
Demonstrated cross-wind velocity (22 kt) 40 km/h

C L I M B

Normal climb (flaps up)

Set climb speed 170 km/h (92 kt); 160 km/h (86 kt) at ceiling.

Above 5000 ft, adjust mixture.

Best angle of climb

A better rate of climb is obtained at 130 km/h (70 kt), flaps in take off
position (1®* notch), and 140 km/h (76 kt) with flaps up.

N O T E

This type of climb should only be used exceptlorially, due to poor engine
cooling. ,

C R U I S E

Refer to Section 5 for rpm settings and cruise performance.
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Operation of mixture control

Maintain mixture control in the "full rich" position during take off and in
the climb.

In certain conditions (high altitude take off, long climb above 5000 ft,
carburetor heat on), this setting could be too rich, and result in irregular
engine operation or loss of power.

In these cases, adjust the mixture to recover regular engine operation,
and not for fuel economy.

Mixture adjustment when in stable cruise:

Progressively lean the mixture until a slight reduction in rpm is noted:
then lightly enrich to re-establish power and normal engine operation.

N O T E

Take care not to lean the mixture too much, which would cause engine
overheating.

ALWAYS ENRICH THE MIXTURE BEFORE AN INCREASE IN POWER.

USE OF FUEL

Switch on the electric pump when changing tank.

Switch the most full tank before take offer landing.
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D E S C E N T

Rapid descent

Power as required to mainta in the desi red descent path
C a r b u r e t o r h e a t a s r e q u i r e d o n o r o f f
Each 1500 ft, apply power to avoid excessive engine cooling, and to clean the
spark plugs.

Approach or down wind
F u e l s w i t c h t h e m o s t f u e l t a n k
M i x t u r e f u l l y r i c h
E l e c t r i c p u m p o n
C a r b u r e t o r h e a t a s r e q u i r e d o n o r o f f
C a b i n ( B e i t s a n d s e a t s ) c h e c k
F l a p s b e l o w 1 7 0 k m / h ( 9 2 k t ) i n t a k e o f f p o s i t i o n
S p e e d ( 8 1 k t ) 1 5 0 k m / h
E l e v a t o r t r i m s e t
R o l l s t a b i l i z e r o r A u t o p i l o t ( i f e q u i p p e d ) o f f

F i n a l

C a r b u r e t o r h e a t o f f
Fiaps below 150 km/h (81 kt)(2nd notch) landing posit ion
A p p r o a c h s p e e d ( 6 8 k t ) 1 2 5 k m / h
E l e v a t o r t r i m s e t

L A N D I N G

Short landing

F i a p s ( 2 n d n o t c h ) l a n d i n g p o s i t i o n
Approach speed, with throttle setting (65 kt) 120 km/h
After touchdown, brake heavily keeping nose up with elevator and retracting
flaps.
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Landing in crosswind or gusty conditions

F l a p s T a k e o f f p o s i t i o n
A p p r o a c h s p e e d 1 3 0 k m / h ( 7 0 k t ) + 1 / 2 g u s t s p e e d
Correct drift in the normal way.
D e m o n s t r a t e d c r o s s w i n d ( 2 2 k t ) 4 0 k m / h

Overshoot procedure

C a r b u r a t o r h e a t o f f c h e c k
T h r o t t l e f u l l

S p e e d ( 6 7 k t ) 1 2 5 k m / h
Progressively raise flaps to the "take off position", then establish
N o r m a l c l i m b s p e e d ( 7 8 k t ) 1 4 5 k m / h

A F T E R L A N D I N G

E l e c t r i c p u m p o f f
F l a p s u p
N a v i g a t i o n i n s t r u m e n t s o f f

E N G I N E S H U T - D O W N

P a r k i n g b r a k e t i g h t
F l a p s d o w n
R a d i o a n d e l e c t r i c a l e q u i p m e n t o f f
M a g n e t o c u t - o f f c h e c k a t i d l e o f f , t h e n L + R ( " B o t h " )
R p m 1 0 0 0
M i x t u r e c u t - o f f

After the engine stops

M a g n e t o s w i t c h o f f
A l t e r n a t o r s w i t c h o f f
B a t t e r y s w i t c h o f f
Release the parking brake when wheel chocks in place.
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P A R K I N G B R A K E U S E

B r a k e o n

Press on both pedals, keep pressure on, while pulling the parking brake
control upwards.
Then release the pressure on the pedals (the parking brake control
remains in the pulled position).

B r a k e o f f

P u s h t h e c o n t r o l d o w n .

E X T E R N A L P O W E R S O C K E T

An external power socket without relay is installed to make easier the
starting of the engine.

L i m i t a t i o n s ; n o t a f f e c t e d

Emergency procedures: not affected

Normal procedures

Battery switch
A l t e r n a t o r s w i t c h
External power socket
S t a r t e r
After starting:
Battery switch
A l t e r n a t o r s w i t c h
External power socket

o f f
o f f

. . c o n n e c t e d
. . . engaged

o n

o n

d i s c o n n e c t e d

N O T E :

The external power source provides a 12 V tension as long as the battery
s w i t c h i s s w i t c h e d o n .
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NOISE L IMITATION

In compliance with the decree of 19.02.1987, the maximum acceptable
noise level for the DR400/180 aircraft, at a certified gross weight of (2425 lb)
1100 kg is 84.6 dB(A) (IGAO annex 16 chapter 10).

The noise level determined under the conditions of the decree, is
76.4 dB(A) at max. continuous power.

The DR400/180 aircraft has received noise iimitation certificate nr N45.

AIRSPEED INSTALLATION CALIBRATION

VC = (VI + calibration) is substantially equal to VI

The above figures do not take into account the ASI own tolerance.

N O T E

All speeds in this manual are Indicated Air speeds unless otherwises
specified.

S T A L L S P E E D S

Weight 1100 kg (2425 lb)
engine idle km/h (kt)

Bank angle 0 ' 3 0 ' 6 0 '

Flaps up 105 (57) 113(61) 148(78)

Flaps
Take off position 99 (53) 106(57) 140 (76)

Flaps
Landing position 95(51) 102(55) 134 (72)
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TA K E O F F P E R F O R M A N C E

At gross weight 1100 kg (2425 lb)
Without wind, flaps in "take off position" (1®* notch), engine full power.

T a k e o f f s p e e d ( 5 4 k t ) 1 0 0 k m / h
Over 15 m (50 f t ) ba r r ie r speed (70 k t ) 130 km/h

P r e s s u r e Temperature Welgli t Weigtrt
A l t i t u d e "C ("F) 1100 Kg (2425 lb) 900 kg (1984 lb)

(ft)

Ta k e o f f R u n t o c l e a r T a k e o f f R u n t o c l e a r
d i s t a n c e 16m(50tt) barrier d i s t a n c e 15m(50ft) barrier

m (ft) m (ft) m (ft) m (ft)

- 5 (23) 2 1 5 (700) 4 4 5 (1450) 1 2 0 (395) 2 5 0 (820)
0 Std = 15(59) 2 5 0 (815) 5 1 5 (1690) 1 4 0 (460) 2 9 0 (955)

35 (95) 2 9 0 (945) 6 0 0 (1955) 1 6 5 (535) 3 4 0 (1105)

- 1 0 ( 1 4 ) 2 6 0 (860) 5 4 0 (1780) 1 5 0 (485) 3 1 0 (1O05)
2 5 0 0 S t d = 1 0 ( 5 0 ) 3 0 5 (1005) 6 3 5 (2085) 1 7 5 (565) 3 6 0 (1175)

30 (66) 3 5 5 (1165) 7 3 5 (2415) 2 0 0 (655) 4 1 5 (1360)

- 1 5 ( 5 ) 3 3 0 (1075) 6 8 0 (2225) 1 8 5 (605) 3 8 5 (1255)
5 0 0 0 S t d = 5 ( 4 1 ) 3 8 5 (1260) 7 9 5 (2610) 2 1 5 (710) 4 5 0 (1475)

25 (77) 4 4 5 (1465) 9 2 5 (3035) 2 5 0 (825) 5 2 0 (1710)

8 0 0 0 - 21 (-6) 4 3 0 (1410) 8 9 0 (2925) 2 4 5 (795) 5 0 5 (1660)
Std = -1 (30) 5 0 5 (1660) 1 0 5 0 (3445) 2 8 5 (940) 5 9 0 (1945)

19 (66) 5 9 0 (1935) 1 2 2 5 (4010) 3 3 5 (1095) 6 9 5 (2265)

Head wind influence: For 10 kt multiply by 0.85
For 20 kt multiply by 0.65
For 30 kt multiply by 0.55

Down wind influence: Add 10% to distance per section of 2 kt

Dried grass runway: Add 15%
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CL IMB PERFORMANCE

1) Flaps, take off position:

At maximum weight of 1100 kg (2425 lb) in standard atmosphere

Maximum rate of climb after take off (827 ft/mn) 4.2 m/s
reduction of 0.24 m/s (47 ft/mn) per 1000 ft

B e s t r a t e o f c l i m b s p e e d ( 8 1 k t ) 1 5 0 k m / h
B e s t a n g l e o f c l i m b s p e e d ( 7 0 k t ) 1 3 0 k m / h

2) Flaps up:

In standard atmosphere,
Full throttle, mixture best power,

- At maximum weight of 1100 kg (2425 ib):

M a x i m u m r a t e o f c l i m b a f t e r t a k e o f f ( 8 8 5 f t / m n ) 4 . 5 m / s
reduction of 0.24 m/s (47 ft/mn) per 1000 ft

S e r v i c e c e i l i n g 1 4 7 2 0 f t
Best rate of climb speed after take off .(92 kt) 170 km/h)

up to celling (86 kt) 160 km/h
B e s t a n g l e o f c l i m b s p e e d ( 7 6 k t ) 1 4 0 k m / h

- At weight of 900 kg (1984 Ib):

Maximum rate of climb after take off (1200 ft/mn) 6.1 m/s
reduction of 0.26 m/s (51 ft/mn) per 1000 ft

S e r v i c e c e i l i n g 1 9 7 2 0 f t

Temperature influence:

Each 10°C above standard, lowers the ceiling by 1000 ft and reduces rate
of climb by 0.24 m/s (47 ft/mn).
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Time, Consumption, Climb distance

At gross weight 1100 kg (2425 lb)
Without wind, in standard atmosphere,
Flaps retracted, full power: maximum rate of climb after take off.
Start and roll consumption included.

P R E S S U R E
A LT I T U D E

ZP(ft)
T I M E
(mln)

F U E L
C O N S U M P T I O N

1 (imp/us gal)
R A N G E

( k m ) ( N m )

3 0 0 0 4 4 . 5

(1/1.2) 9 . 3 5

5 5 0 0 7 . 5 8

(1.8/2.1)
1 7 . 6 9 . 5

8 5 0 0 1 6 . 5 1 5
(3.3/4)

3 8 . 8 21

Glide performance

Engine off, the aircraft glides 9,3 time its height (without wind) at 150 km/h
(81 kt).

Altitude and temperature do not have a perceptible Influence.
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C R U I S E P E R F O R M A N C E

At gross weight 1100 kg (2425 lb), in standard atmosphere.
Optimum mixture setting, usable fuel (41,58 imp/49.1 us gal) 189 I.
Without reserve fuel, without wind.

Consumption and climbing time compensated with descent.

A L T I P O W E R F U E L T R U E A I R E N D U R A N G E

T U D E C O N S U M P T I O N S P E E D R A N C E

Zp(ft) % r p m gal/h k m / h k t h . m i n k m N m

l / h imp u s

n
7 5 2 5 0 0 38 8 . 4 1 0 . 2 2 3 7 1 2 8 4 . 5 5 1 1 7 8 6 S 6

u

6 5 2 3 5 0 3 3 7 . 3 8 . 8 2 2 0 11 9 5 . 4 0 1 2 4 8 6 7 4

2 5 0 0
7 5

6 5

2 5 5 0

2 4 0 0

3 8

3 3

8 . 4

7 . 3

1 0 . 2

8 . 8

2 4 3

2 2 5

1 3 1

1 2 1

4 . 5 5

5 . 4 0

1 2 0 8

1 2 8 8

6 5 2

6 9 6

4 5 0 0
7 5

6 5

2 6 0 0

2 4 5 0

3 8

3 3

8 . 4

7 . 3

1 0 . 2

8.8

2 4 8

2 3 0

1 3 4

1 2 4

4 . 5 5

5 . 4 0

1 2 3 3

1 3 1 7

6 6 6

71 1

6 5 0 0
7 5

6 5

2 6 5 0

2 5 0 0

3 8

3 3

8 . 4

7 . 3

1 0 . 2

8 . 8

2 5 4

2 3 5

1 3 7

1 2 7

4 . 5 5

5 . 4 0

1 2 6 3

1 3 4 5

6 8 2

7 2 7

8 5 0 0
7 5

6 5

2 7 0 0

2 5 5 0

3 8

3 3

8 . 4

7 . 3

1 0 . 2

8 . 8

2 5 7

2 4 0

1 3 9

1 3 0

4 . 5 5

5 . 4 0

1 2 7 8

1 3 7 5

6 9 0

7 4 2

1 0 5 0 0 6 5 2 5 8 0 3 3 7 . 3 8 . 8 2 4 5 1 3 2 5 . 4 0 1 4 0 2 7 5 7

5 . 0 6 Edit ion 12 Revision 5 - March 2002



F L I G H T M A N U A L D R 4 0 0 I 1 8 0

LANDING PERFORMANCE

At gross weight 1045 kg (2304 lb).
Without wind, flaps in "landing" position, engine idling.
Dried and plane concrete runway.

(68 kt) 125 km/h
(51 kt) 95 km/h

Over 15 m (50 ft) barrier speed
Touch down speed

P R E S S U R E
A LT I T U D E

Z p fi t )

T E M P E R AT U R E

°C(°F)

W E I G H T
1045 kg (2304 lb)

W E I G H T
845 kg (1863 lb)

Landing
d i s t a n c e

m ( f t )

Landing
ground roll

ner 15m(5Cn) beniet
m ( f t )

Landing
d i s t a n c e

m ( f t )

Landing
ground roll

over 15m{50ft) banter
m ( R )

0

' - 5 (23)

Std = 15 (59)
35 (95)

2 3 0 ( 7 5 5 )
2 5 0 ( 8 2 0 )
2 7 0 ( 8 8 6 )

5 0 0 ( 1 6 4 1 )
530 (1739)
5 6 0 ( 1 8 3 7 )

1 9 0 ( 6 2 3 )
2 0 0 ( 6 5 6 )
215 . (705)

4 2 5 ( 1 3 9 4 )
4 5 0 ( 1 4 7 6
475 (1558)

4 0 0 0
-13 (7)

Std = 7 (45)
27 (81)

2 6 0 ( 8 5 3 )
2 8 0 ( 9 1 9 )
3 0 0 ( 9 8 4 )

5 5 0 ( 1 8 0 5 )
585 (1919)
6 2 0 ( 2 0 3 4 )

2 1 0 ( 6 8 9 )
2 3 0 ( 7 5 5 )
240 (787)

4 6 5 ( 1 5 2 6 )
495 (1624)
520 (1706)

8 0 0 0
-21 (-6)

Std = -1 30)
19 66)

2 9 5 ( 9 6 8 )
320 (1050)
340 (1116)

6 1 0 ( 2 0 0 1 )
6 5 0 ( 2 1 3 3 )
6 9 0 ( 2 2 6 4 )

2 4 0 ( 7 8 7 )
2 6 0 ( 8 5 3 )
2 7 5 ( 9 0 2 )

510 (1673)
5 4 5 ( 1 7 8 8 )
5 7 5 ( 1 8 8 7 )

Head wind influence: For 10 kt multiply by 0.85
For 20 kt multiply by 0.65
For 30 kt multiply by 0.55

Down wind influence: Add 10% to distance per section of 2 kt

Dried grass runway: Add 15%

E d i t i o n 1 2 R e v i s i o n 2 - M a r c h 1 9 9 5 5 . 0 7
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FLIGHT MANUAL DR 400/180

USE OF THE WEIGHT AND BALANCE DIAGRAM

1) Calculate the total loaded aircraft weight :
empty weight (from the weight and balance sheet)
+ pilot and passengers
+ baggage
+ s t a n d a r d f u e l

Insure that total weight does not exceed 1100 kg (2425 lb) in
"N" category and 950 kg (2095 lb) In "U" category.

2) Place the empty aircraft moment (from the weight and balance
sheet) on the upper scale of the opposite diagram, and follow
the example indicated by the dashed line.
The resulting point must be within centre of gravity moment en
velope (shaded area), for the load to be within limits.

E X A M P L E *

Empty aircraft - moment (1447 f t ib) 200 m.kg
E m p t y a i r c r a f t - w e i g h t ( 1 3 6 7 l b ) 6 2 0 k gPi lo t + Front passenger (331 lb) 150 kg
R e a r p a s s e n g e r s ( 1 9 8 l b ) 9 0 k g
Main fuel 90 I (24 imp/20 us gal) (143 lb) 65 kg
Wing fuel 68 I (15 imp/18 us gal) (108 lb) 49 kg
^ 3 9 9 ^ 9 ® ( 3 7 . 5 l b 1 7 k g
T O T A L W E I G H T ( 2 1 8 5 l b ) 9 9 1 k g

CENTRE OF GRAVITY : within the envelope

1 litre AVGAS = 0,72 kg (1.6 lb)
1 imp gal AVGAS = 3.27 kg (7.21 lb)
1 us gal AVGAS = 2.7 kg (6 lb)

* ATTENTION

For your aircraft center of gravity calculation, please do not use
values of empty aircraft weight and empty aircraft moment indicated
in the above example. Use values indicated on the last weight and
balancp sheet of your aircraft.

Edition 12 - May 1990 6 . 0 3
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I N V E N T A I R E D E S E Q U I P E M E N T S P a g e 1 / 1 7
E Q U I P M E N T S L I S T

T Y P E d n n / 1 a n i m m a t r i c u l a t i o n ; i < - n i = n ° s e r i e : - u - qT Y P E 4 0 0 / 1 8 0 R E G I S T R A T I O N : S E R I A L N ' : ^ 5 6 9

C l a s s e Qte D E S I G N AT I O N R E F E R E N C E F A B R I C A N T N ° S E R I E X
C l a s s Q ty DESCRIPTION M A N U FA C T U R E R S E R I A L N ' 0

S 1 M O T E U R O - 3 6 0 - A 1 P T E X T R O N - L Y C O M I N G L - 3 9 6 8 9 - 3 6 A X
s 1 B A T I M O T E U R 5 1 . 2 6 . 1 0 . 0 0 0 A P E X I N D U S T R I E S 0 4 / 0 2 4 5 2 0 3 X
s 1 A L T E R N A T E U R L W - 1 4 3 7 1 K E L L Y E 0 4 1 3 9 3 X
s 1 D E M A R R E U R 3 1 A 2 2 4 7 0 E S I E 0 5 3 6 9 3 X
s 1 M A G N E T O G A U C H E 6 6 G C 2 5 S F N N S L I C K 0 4 0 3 1 6 3 0 X
s 1 M A G N E T O D R O I T E 6 6 G P - O S A N N S L I C K 0 4 0 3 2 5 5 3 X
s 1 C A R B U R A T E U R 6 1 C 2 2 5 5 1 P A M 7 5 5 8 2 3 0 5 X
s 1 S I L E N C I E U X E C H A P P. S T D 5 1 . 3 6 . 3 0 . 1 1 0 A P E X I N D U S T R I E S 0 4 3 3 0 5 0 7 X
s 1 R A D I A T E U R H U I L E 2 0 0 2 A N . D . M . A 0 4 - 2 7 6 9 - 1 0 6 X
s 1 P O M P E A V I D E 1 U 1 2 8 - 0 0 6 S I G M A T E K T 4 1 2 4 1 H X
s 1 S O N D E T E M P E R AT. H U I L E 5 3 . 2 1 . 1 6 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 TRANSMETTEUR P° HU ILE 5 3 . 2 6 . 1 0 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 TRANSMETTEUR P" ESS . 5 2 . 1 8 . 0 0 . 0 1 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 H E L I C E 7 6 E M 8 S 5 - 0 - 6 4 S E N S E N I C H 3 7 1 3 5 K X
s 1 B A T T E R I E 5 3 2 - 1 1 P R E S T O L I T E S a n s n ° X
s 1 R E L A I B A T T E R I E 6 7 . 1 1 . 0 4 . 0 6 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 R E L A I D E M A R R E U R 6 9 . 1 1 . 1 2 . 0 5 0 A P E X I N D U S T R I E S S a n s n ° X
s 2 C L E S V E R R I E R E S a n s r e f e r e n c e C I T R O E N C 4 3 0 X
s 1 F U S E L A G E 2 2 , 2 6 , 0 0 , 0 0 3 A P E X I N D U S T R I E S B 5 0 9 X
s 1 B A T I A T T E R R I S S E U R A V . 4 2 . 1 2 . 0 2 . 0 0 0 A P E X I N D U S T R I E S 0 4 0 0 5 4 2 - 0 4 X
s 1 AT T E R R I S S E U R AVA N T 4 2 . 2 6 . 0 0 . 0 0 0 A P E X I N D U S T R I E S 0 4 0 0 5 9 8 2 1 8 1 X
s 1 R E S E R V O I R E S S E N C E P PA L 5 2 . 1 8 . 4 2 . 1 0 0 A P E X I N D U S T R I E S 0 4 / 0 3 0 3 3 0 2 X
s 1 J A U G E R E S E RV O I R P PA L 5 2 . 1 8 . 5 8 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 R O B I N E T E S S E N C E P PA L 5 2 ; 8 8 ; 0 7 : 5 0 0 A P E X I N D U S T R I E S 0 4 0 3 6 4 0 0 2 X
s 4 R O B I N E T D E P U R G E 5 2 . 1 1 . 3 5 . 0 2 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 P O M P E E L E C T R I Q U E 5 2 . 8 8 . 0 3 . 1 0 0 A P E X I N D U S T R I E S S a n s n ° X
s f V A L V E D E F R E I N S 7 5 . 2 6 . 0 5 . 0 2 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 M A I T R E - C Y L I N D R E G A U C H E 7 5 . 1 8 . 5 0 . 0 3 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 M A I T R E - C Y L I N D R E D R O I T 7 5 . 1 8 . 5 0 . 0 1 0 A P E X I N D U S T R I E S S a n s n ° X
s 4 C E I N T U R E AV E C P I O N 7 9 . 1 8 . 1 1 . 0 1 0 A P E X I N D U S T R I E S S a n s n ° X
s 4 B R I N R E T A C T A B L E 7 9 . 1 8 . 1 1 . 0 2 0 A P E X I N D U S T R I E S S a n s n ° X
s 0 B R I N F I X E 7 9 . 1 8 . 1 1 . 0 4 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 G O U V E R N E D E P R O F O N D E U R 34,26,20,003 A P E X I N D U S T R I E S 3 2 2 1 X
s 2 VOLET TRIM DE PROFONDEUR 34,11,10,000 A P E X I N D U S T R I E S S a n s n ° X
s 1 G O U V E R N E D E D I R E C T I O N 32,26,00,003 A P E X I N D U S T R I E S 2 3 9 9 X
s 1 RESERVOIR AILE G. NM 5 2 , 1 8 , 2 0 , 0 2 0 A P E X I N D U S T R I E S 0 4 0 3 6 9 6 0 1 X
s 1 RESERVOIR AILE D. NM 5 2 , 1 8 , 2 0 , 0 1 0 A P E X I N D U S T R I E S 0 4 0 1 5 4 9 0 2 X
s 1 JAUGE RES. AILE G. 5 2 , 1 8 , 4 8 , 0 1 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 J A U G E R E S . A I L E D . 5 2 , 1 8 , 4 8 , 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 V O I L U R E 11 ,28 ,00 ,003 A P E X I N D U S T R I E S D 5 0 9 X
s 1 L O N G E R O N 11 ,26 ,00 ,010 A P E X I N D U S T R I E S 2 4 0 4 X
s 1 AT T E R R I S S E U R G A U C H E 4 1 . 2 6 . 0 0 . 0 1 0 A P E X I N D U S T R I E S 0 4 0 0 8 11 2 0 9 5 X
s 1 AT T E R R I S S E U R D R O I T 4 1 . 2 6 . 0 0 . 0 2 0 APEX INDUSTRIES j 0 4 0 0 5 9 7 2 0 9 9 X
s 2 E T R I E R D E F R E I N S 4 1 . 2 3 . 0 2 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 A I L E R O N G A U C H E 15,26,00,013 A P E X I N D U S T R I E S 3 4 2 5 X
s 1 A I L E R O N D R O I T 15,26,00,013 A P E X I N D U S T R I E S 3 4 2 5 X
s 1 V O L E T G A U C H E 16,18,25,001+16,12,53,01 A P E X I N D U S T R I E S S a n s n ° X
s 1 V O L E T D R O I T 16,18,25,002+16,12,53,02 A P E X I N D U S T R I E S S a n s n ° X

A D a r o i s , l e : 2 9 - j u i l - 2 0 0 4
A P E X , /
I N D U S T R I E S



I N V E N TA I R E D E S E Q U I P E M E N T S
EQUIPMENTS L IST
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T Y P E 4 0 0 / 1 8 0 I M M A T R I C U L A T I O N :
R E G I S T R A T I O N :

H B - K O E N° SERIE :
S E R I A L N ' : 2 5 6 9

Classe

C l a s s
Q t e

Qty
D E S I G N A T I O N
D E S C R I P T I O N

R E F E R E N C E F A B R I C A N T

M A N U F A C T U R E R

N ° S E R I E

S E R I A L N °

X

0
s 1 S E L E C T E U R M A G N E T O S 6 7 . 11 . 0 4 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 2 F U S I B L E 4 0 A 6 9 . 2 2 . 1 5 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 A V E R T I S S E U R D E C R O C H . 6 9 . 11 . 0 3 . 11 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 I N D I C A T E U R R E S E R V . 1 0 9 L 7 6 . 2 6 . 1 2 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 I N D I C A T E U R R E S E R V. G . 7 6 . 2 6 . 1 2 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 I N D I C A T E U R R E S E R V. D . 7 6 . 2 6 . 1 2 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 I N D I C A T E U R P R E S S . E S S . 52,18,69,002 A P E X I N D U S T R I E S S a n s n ° X
S 1 I N D I C AT. P ° H U I L E FA B . 7 6 . 2 0 . 5 0 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 I N D I C A T E U R T E M P. H U I L E 7 6 . 2 6 . 1 3 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 V O L T M E T R E 7 6 . 3 3 . 5 3 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 B O U T O N D E M A R R E U R 6 7 . 11 . 0 6 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
S 1 A L T I M E T R E 1 5 9 3 4 - 3 U . I . 4 3 8 1 9 1 X
S 1 A N E M O M E T R E E A 5 1 7 5 S I G M A T E K T 4 2 4 5 2 X
S 2 C L E S S E L E C T E U R M A G N . S a n s r 6 f 6 r e n c e T C M P K 7 8 2 X
S 1 C O M PA S M A G N E T I O U E C 2 4 0 0 A I R P A T H A A 7 2 1 X
0 1 E G T 2 1 1 - 1 0 0 - 0 A L C O R 2 5 2 0 1 8 X
S 1 F E U D E N A V I G A T I O N A R 0 1 - 0 7 7 0 0 3 4 - 0 2 W H E L E N S a n s n ° X
S 1 F E U D E N A V I G A T I O N D W 1 2 5 0 P G - 1 4 W H E L E N S a n s n ° X
S 1 F E U D E N A V I G A T I O N G W 1 2 5 0 P R - 1 4 W H E L E N S a n s n ° X
S 1 F L A S H / A M P O U L E 6 4 4 11 - 0 1 J P C 4 5 1 2 X
S 1 H O R A M E T R E C n ^ / - ^ / e y s S a n s n ° X
S 1 H O R I Z O N 2 3 - 5 0 1 - 0 6 - 2 2 S I G M A T E K T 7 8 3 8 4 N X
s 1 M A N O S U C T I O N 3 - 3 1 0 - 5 0 U M A A 9 7 3 8 X
o 1 O . A . T . 9 9 9 - 1 6 5 - 0 0 7 V D O S a n s n ° X

s 2 P H A R E 4 5 9 5 G . E . S a n s n ° X
s 1 R E G U L A T E U R T E N S I O N 614 17 00 B J . P. C . 3 1 1 3 X
s 1 S O N D E D E C R O C H A G E 7 9 . 8 8 . 0 0 . 0 0 0 A P E X I N D U S T R I E S S a n s n ° X
s 1 T A C H Y M E T R E D 1 - 1 1 2 - 5 0 2 5 M I T C H E L L 1 3 9 2 8 X
s 1 T U R N C O O R D I N A T O R 6 4 0 7 - 1 4 S - T E C 9 5 7 8 X
s 1 V A R I O M E T R E 7 0 0 0 C 2 6 U . I . 3 0 7 0 1 1 X
0 1 PRISE 12 V 66,00,00,000 A P E X I N D U S T R I E S S a n s n ° X
0 1 P I T O T C H A U F F A N T 40,00,00,000 A P E X I N D U S T R I E S S a n s n ° X

A Darois, ie: 29juillet 2004
A P E X

INDUSTRIES^ ;̂::̂ :;



I N V E N TA I R E D E S E Q U I P E M E N T S
EQUIPMENTS L IST

Page 3/17

T Y P E 4 0 0 / 1 8 0 I M M AT R I C U L AT I O N :
R E G I S T R A T I O N :

H B - K O E
N ° S E R I E
S E R I A L N ' : 2 5 6 9

Classe

C l a s s

Q t e
Qty

D E S I G N A T I O N
D E S C R I P T I O N

F A B R I C A N T
M A N U F A C T U R E R

R E F E R E N C E N ° S E R I E
S E R I A L W

X
0

H A U T P A R L E U R 4 6 0 1 F R Q U A M Sans n °
M I C R O M A I N 1 0 0 T R A T E L E X Sans n °
C O M / N A V / G L I D E 1 lot 155-42 ei i iL2SS\ 381 yAVlL/'N
IND NAV ILS 1 K l 2 0 4 K I N G 5 5 9 5 9
C O M / N A V 2 K X 1 2 5 K I N G 9 8 3 9
GPS 1 K M D 1 5 0 K I N G 2 7 1 0 2 1 2 8
A T C G TX 328 r m i O TEC AG

.0181A L T I C O D E U R A 3 0 . 2 A C K 85993 ^ t iOiS XCH.14
A U D I O / I C / M A R K E R S G M A 3 4 0 G A R M I N 9 6 2 6 9 8 2 5

■ilA N T E N N E G P S G A 5 6 G A R M I N 5 2 0 4 1 0
ECA8
.01811E L T A G K A r i ^ x

A Darols, le: 29 juillet 2004
A P E X
I N D U S T



INVENTAIRE DES EQUIPEMENTS
EQUIPMENTS LIST

D R 4 0 0 . m 2 5 6 9

C l a s s e

C lass
Qte
Qty

D E S I G N A T I O N

D E S C R I P T I O N

F A B R I C A N T

M A N U F A C T U R E R

R E F E R E N C E N ° S E R I E

S E R I A L N °

X

1
T U R N C O O R D / R O L L

C O M P U T E R
S - T E C 0 1 2 6 0 - 1 - 0 - 1 4 0 4 1 8 - 4 4 1 6 D

1 P I T C H C O M P U T E R S . T E C 0 1 2 6 1 - 3 2 . 1 4 0 4 1 8 - 4 2 7 1 A

1 T R A N S D U C E R S - T E C 1 1 1 2 0 6 2 8 A

1 B O I T I E R A L A R M S - T E C 1 2 7 4 0 4 1 8 - 1 9 4

1 D I R E C T I O N N E L S - T E C 6 4 0 6 - 1 4 L 5 4 1 6 0

1 R O L L S E R V O S - T E C 0 1 0 5 - R 2 1 3 5 - 1 8 2 9 C E F G

1 P I T C H S E R V O S - T E C 0 1 0 7 - P 4 1 5 - 1 5 4 8 1 C D E F G

11

- 4 : 5 2 w v

D a t e : I 5 - m a r s - 0 5 C o n t r o l e G v V I L . O
$ ^ , 2 5 s 2 L 4 — *
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FLIGHT MANUAL DR400/180

S E C T I O N 1 - D E S C R I P T I O N

The auxiliary fuel tank is located on the bottom of the baggage
compartment and is connected to the main fuei tank by a transfer line.
Use first a sufficient quantity from the main fuel tank then refuel by pulling
the auxiliary tank transfer valve control.
The quantity of auxiliary tank fuel is given by an independant gauge.

c a p a c i t y ( 1 1 i m p / 1 3 , 2 u s g a i ) 5 0 I
l e v e l a r m ( 6 3 i n ) 1 , 6 1 m

The main fuef tank must be empty enough to receive fuef quantity from
the auxiliary fuel tank.

N O TA

rA F U E L F I L L E R
CAP

G A U G E

A U X I L I A RY
F U E L TA N K

T O M A I N
F U E L TA N K
A I R I N TA K E

F U E L
DRAIN

T O M A I N
FUEL TANK
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FLIGHT MANUAL DR400/180

SECTION 2 - LIMITATIONS

The maximum take off weight and the weight and balance limits are not
modified by the Installation of the auxiliary fuel tank. Therefore, limitations
of Section 2 are not modified, except following placards which complete
those of the pages 2.08, 2.09 and 2.10.

AV G A S 1 0 0 L L

50 liters
11 imp/13.2 USGal

AUXILIARY
TANK

PULL CONTROL
to open

F m m u i s f a s
m o m M T A m

SECTION 3 - EMERGENCY PROCEDURES

Emergency procedures are not affected by the Installation of auxiliary fuel
tank .

SECTION 4 - NORMAL PROCEDURES

In addition to normal procedures actuate the auxiliary fuel tank drain valve
during the pre-fllght check (point 1 page 4.05).

SECTION 5 - PERFORMANCE

Performance are not affected by the installation of auxiliary fuel tank
because the maximum take off weight and the weight and balance limits are
n o t m o d i fi e d .
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SECTION 1 - DESCRIPTION

Your DR400/180 is equipped with:
- a structural reinforcement installed on the aircraft at the production stage
- a tube support bearing a AERAZUR or TOST tow-hook
- a hook-reiease handle near the pilot's seat
- an instruction placard near the hook-reiease handle.

SECTION 2 - PROPELLERS APPROVED FOR TOWING

Gliders: 76-58, 76-54
(76-64 would enter the critical RPM - zone under normal utilisation)

B a n n e r s : 7 6 - 5 4

(76-58 would enter the critical RPM - zone under normal utilisation).

Propeller HO-27-HM-180/138 (gliders and banners)

SECTION 3 - GLIDER TOWING PROCEDURES

In addition to the usual procedures, check the correct working of the hooks
on the aircraft and on the glider.

Towing configuration

First stage of flaps up to Vi
Then flaps
Full throttle whilst climbing

D e s c e n t

Do not close throttle below 2500 rpm in order to avoid the engine cooling
being too quick.

R e c o m m e n d e d s p e e d V i 2 5 0 k m / h ( 1 3 5 k t )

140 km/h (76 kt)
— up position
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TOWING SPEED

Gl i de r s

Any speed is possible between the minimum aircraft towing speed Vr and
the maximum authorised speed of the giider on tow.

The optimum climbing speed depends on characteristics of the glider: for
gliders with a low wing loading and a medium glide ratio, the optimum
speed in Vr where as it may exceed 130 km/h (70 kt) for gliders with a high
wing loading and glide ratio.

A climbing speed higher than the optimum may be necessary in case of
critical engine cooling.

SECTION 4 - BANNER TOWING PROCEDURES

in addition to the usual procedures:

T Check the correct working of the hook on the aircraft.
- Then attach the cable to the aircraft and to the banner.
- Lay the folded banner on the ground in front of the aircraft at such a

distance that it has reached a sufficient speed when lifting the banner. For
a pick up hooking in flight, the approach speed of the aircraft should be
105 km/h (56 kt).

A speed very dose to Vb should be maintained for the whole flight.

For banner towing at a slow speed and under hot weather conditions, it is
advised if need be to install the cooling flap on the inferior engine cowling
to obtain a better engine cooling. This flap belongs to the optional
equipment of the aircraft.

Following instruction placard is mandatory on this aircraft when equipped
with a tow-hook:

SEE APPROVED FLIGHT IWIANUAL FOR TOWING INSTRUCTIONS
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SECTION 5 - LIMITATIONS

S e e n o t e s 1) 2) 3)

Weight of the towing aircraft kg 7 6 0 8 5 0 1 0 0 0

Minimum gilder towing speed Vr km/h 1 1 5 1 2 0 1 3 0

Minimum banner towing speed Vb km/h 1 0 0 1 0 5 1 2 0

Minimum authorized speed for the glide
gilder on tow km/h

1 4 0 1 4 5 1 6 0

Maximum gilder weight for Vz = 0.7 m/s 9 1 5 7 1 0 3 7 0

Maximum gilder weight for Vz = 1.7 m/s 7 1 0 5 5 5 2 9 5

IQOCx.S maximum of the banner 1 9 0 1 2 5 4 5

Notes: 1) Normal ulilisatlon: 1 pilot, 110 I fuel
2) Case of towing pilot's schooling
3) Exceptional case: Passengers transport with a light on tow or leaflets

dropping with a reduced banner.

Following placards complete those of the pages 2.08, 2.09 and 2.10:

TOWING HOOK
(PULLTO RELEASE)

FOR TOWING INSTRUCTIONS
SEE APPROVED FLIGHT MANUAL

BREAKING RESISTANCE OF THE TOWING CABLE
M a x i m u m 1 0 0 0 d a N
M i n i m u m 0 , 8 t i m e s t h e w e i g h t o f t h e g l i d e r

B A G G A G E B A Y M A X . L O A D

60 kg
SEE LOADING DIAGRAM
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SECTION 6 - TOWING PERFORMANCE

Weight of the towing aircraft (kg) 7 6 0 8 5 0 1 0 0 0

Stalling speed (Vo) 8 7 9 2 1 0 0
with first stage of flaps (km/h)
Climbing speed at Vr at ground level with a gilder 2 , 7 5 2,9 3,15
under extreme condi t ions

(conditions FAR 23.65b) m/s
At Vr without glider (m/s) 7,2 6,2 4,9
At Vb with extreme banner 2,75 2,9 3,15
At Vb without banner 6,3 5,4 4,4

TAKE OFF PERFORMANCE ON GRASS RUNWAY WITH A GLIDER
EQUIPPED WITH A WHEEL

Weight of towing aircraft: 760 kg

Weight of glider 300 kg 600 kg

A l t i t u d e Tempe
r a t u r e

Ta k e o f f

d i s t a n c e

R u n t o c l e a r Ta k e o f f

d i s t a n c e

R u n t o c l e a r

Z : 0 S t : 1 5 ° 4 1 0 m 2 2 5 m 5 8 0 m 3 3 0 m

St : +20° 4 5 5 m 2 5 5 m ' 6 5 0 m 3 7 5 m

Z: 4000 ft St: 7° 5 5 5 m 3 2 0 m 8 1 0 m 4 8 0 m

S t : - t - 2 0 ° 6 2 0 m 3 6 0 m 9 1 0 m 5 5 0 m
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Weight of towing aircraft: 850 kg

Weight of glider 300 kg 600 kg

Al t i tude Tempe
r a t u r e

Take off
d i s t a n c e

R u n t o c l e a r Take off
d i s t a n c e

Run to clear

Z : 0 S t : 1 5 ° 5 0 5 m 2 8 5 m 7 1 0 m 4 1 5 m

St : +20° 5 6 0 m 3 2 5 m 7 9 5 m 4 7 0 m

Z : 4 0 0 0 f t S t ; 7 ° 6 9 5 m 4 1 0 m 1 0 0 5 m 6 1 5 m

St: +20° 7 7 5 m 4 6 5 m 1 1 3 5 m 7 0 5 m

Weight of towing aircraft: 1000 kg

A l t i t u d e Temperature Ta k e o f f d i s t a n c e R u n t o c l e a r

Z : 0 S t : 1 5 ° 7 0 0 m 4 1 5 m

S t : + 2 0 ° 7 8 0 m 4 7 0 m

Z : 4 0 0 0 f t S t : 7 ° 9 8 5 m 6 0 0 m

St : +20° 1 1 1 0 m 6 9 0 m
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S U P P L E M E N T 4 L O W V O L T A G E

A steady warning light is installed which will illuminate if the alternator
output reduces to a level where the battery supplies power to the bus-bar
(See Airworthiness Notice n°88).

Before eingine start

C h e c k l o w v o l t s w a r n i n g O N

After engine start

C h e c k l o w v o l t s w a r n i n g O F F

If warning illuminates during flight

R e d u c e e l e c t r i c a l l o a d

B a t t e r y d u r a t i o n a p p r o x 3 0 m i n u t e s
L a n d o n t h e n e a r e s t s u i t a b l e a i r fi e l d .

N O T E

Warning may illuminate with low engine rpm. Check it goes without when
rpm increases.
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SECTION 1 - GENERAL

The GPS mentioned hereunder are approved on DR400 series for day
VFR in view of the ground or the sea.
The integrity of the position indicated by the GPS is not guaranteed.
it is therefore the responsibility of the pilot to verify the accuracy of this
position by all means of navigation available.
The GPS operating manual at latest edition must be on board.
The coupling of the GPS mentioned hereunder to a flight director or to
an autopilot is not authorised ( except for the GPS underlined
hereunder).

G A R M I N 100 AVD, 150, 150 XL. GNC 250 XL, GNS 430

K I N G
KLN89 . KLN89B , KLN 90. KLN 90A
KLN 90B. KLX135. KLX135A

M A G E L L A N S K Y N AV 5 0 0 0

T R I M B L E T N L 2 0 0 0

S E C T I O N 2 - L I M I TAT I O N S

The following placard complements those described on page 2.08

G P S L I M I T E D T O D AY V F R I N V I E W O F
T H E G R O U N D O R T H E S E A O N L Y

S E C T I O N 3 - E M E R G E N C Y P R O C E D U R E S

N o t a f f e c t e d

S E C T I O N 4 - N O R M A L P R O C E D U R E S

N o t a f f e c t e d
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SECTION 5 - PERFORMANCES

Not affected

SECTION 6 - WEIGHT AND BALANCE

N o t a f f e c t e d
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SUPPLEMENT 6 S-TEC 55 SYSTEM AUTOPILOTI
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S E C T I O N 1 - D E S C R I P T I O N

The 2 axes S-T4C 55 System autopilot (A/P) has a heading select
(mode HDG) and a route intercept tracking (mode NAV) by means of
VOR or RNAV equipment. A vertical speed command (mode VS) and
altitude hold (mode ALT) are also provided.

The autopilot controls roll and pitch axis by signal inputs from the
electrical turn coordinator and the vacuum driven directional gyro.

The different modes are selected by the pilot on the flight guidance
programmer/computer.

An optional autotrim function is available.

S Y S T E M S C H E M AT I C S

DirQct ionai
Gyro (Optionai)

T i
C o o r c

ifbC HAW AE V miM Z f VS ' E ■ "
R o l l S e r v o P i t c h S e r v o

Flight Guidance
Programmer/Computer

< I ' A n n u n c i a t o r A l t / V S P r e a e l e c t

j ( O p t i o n a l ) ( O p t i o n a l ),!?% ,'Trlm Servo
(Optional)

7 , 2 6 Edition 12 Revision 4 - June 2001



FLIGHT MANUAL DR400/180

S E C T I O N 2 - L I M I TAT I O N S

The limitations of section 2 remain unchanged except:

IFR, glider and banner towing are not allowed with the autopilot in
operation.

M i n i m a l h e i g h t i n d e s c e n t 5 0 0 f t
M i n i m a l h e i g h t i n c r u i s e 1 0 0 0 f t
M i n i m u m s p e e d ( 7 5 k t ) 1 3 9 k m / h
M a x i m u m s p e e d ( 1 4 0 k t ) 2 6 0 k m / h

N O T E

Do not use the autopilot if following failures have been detected:

1) directional gyro, vacuum pump or vacuum circuit
2) electrical tum coordinator

The following placards complete those of the page 2.08:

On panel
(master switch)
I O F F

I AP ITRIMI

Near flight guidance
p r o g r a m m e r

NOSE UP [TRIM A
NOSE OWN I TRIM T

On the stick grip N e a r b r e a k e r s

AUTO-PILOTII PITCH TRIM

On selector switch,
when equipped with
optional flight director
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Trim and |CWS| interrupt buttons are located on the left hand stick.

Auto Pilot Disconnect Wheel (Stick) Steering

Elec t r i ca l Rudder Tr im
& optional Pitch Trim Push to Ta lk

b u t t o n

SECTION 3 - EMERGENCY PROCEDURES

In case of A/P failure;

1- Override the controls (roll, pitch) as necessary and disconnect A/P by
pushing the red A/P button on the stick

I

N O T E

The A/P can be overriden without damage to the system.

2- Disconnect A/P by means of the switch on the panel

3- Pull the breaker and don't try to switch on the A/P
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In case of electrical or pneumatical failure;

Switch off the A/P with A/P master switch.

N O T E

The A/P may be switched off by following means:

- Depress red AJP button on the stick (/VP is not working anymore but
still under power)

- /VP master switched off (/VP not powered)

- Pull /VP circuit breaker (/VP not powered)

- if the aircraft is equipped with optional autotrim and ALT or VS modes
are engaged, depress trim switch on stick.

In case of electrical trim failure (if equipped):

1- Pull electrical trim breaker and do not try to switch on the electrical
trim again

2- Trim manually in respect with the indication on the programmer/
computer
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S E C T I O N 4 - N O R M A L P R O C E D U R E S

4.1 - Prefiight procedure

After engine start, directional gyro and turn coordinator must be
powered.
Switch on A/P by means of A/P master switch. A self test will be
performed. All segments of programmer/computer display will illuminate.

After seconds a satisfactory completion is indicated by RDY:

Should a fault be detected, the FAIL annunciator will remain and A/P
cannot be engaged.

In that case, the A/P should be switched off.

N O T E

If the A/P detects the turn coordinator rotor speed as low or not turning,
the display will remain blank and the /MP cannot be engaged.
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At holding point, check the A/P working properly:

1-Vacuum: green arc
2- Master switch: ON
3- Display: RDY after autotest
4- Press and release CWS: CWS and VS annunciated
5- Overpower the A/P by moving stick in both pitch and roll axes:

Control motions should be smooth, without looseness or free play
6- Press the red A/P disconnect on stick:

RDY wil l flash
An audible tone should be heard indicating the /VP disconnect

7- Move aircraft controls to ensure freedom and /VP disconnect

If optional autotrim is installed:

1- Autotrim switch: ON
2- Display: RDY
3- Press and release CWS: CWS ans VS annunciated
4- Push stick forward:

After 3 seconds, trim should run "nose up"
And display indicates Trim A (nose up)

5- Pull stick backward:
After 3 seconds, trim should run "nose down"
And display indicates Trim V (nose down)

6- Move manual electrical trim switch up and down.
Trim should operate int he commanded selection:
R D Y w i l l fl a s h .
An audible tone should be heard indicating the /VP disconnect.

N O T E

Retrim aircraft for take off. Be sure A/P is disengaged.
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4.2 - Operating procedure

Find below an abstract of the main functions and operating procedure of
the S-TEC 55 system. For more details, refer to the S-TEC Pilot's
Operating Flandbook (p/n 8747) latest edition.

Control Wheel Steering (CWS)|
This mode engage both pitch and roll axes of the system and
synchronize the A/P with the present aircraft attitude.

1- Depress and hold the CWS switch located on the stick.
CWS and VS modes will annunciate and ROY will extinguish

2- Position of the aircraft in the desired roll and pitch attitude.
Aircraft vertical speed x 100 ft/min will be displayed in the display
window above the VS selector knob

3- Stabilize the desired attitude for 2 or 3 seconds, release the CWS
s w i t c h .

The A/P will maintain the required attitude.

N O T E

If the bank angle is grater than a standard rate of turn when the CIA^S
switch is released, the bank angle will be reduced to produce 90% of a
s t a n d a r d r a t e t u r n a s a m a x i m u m .

Frim the C14/S mode, the pilot may select other modes such as HDG,
NA V, ALT or may modify the present vertical speed using the VS knob.

The CH/S mode can be reentered at any time by simply depressing the
CM/S switch. An audible tone will be heard indicating servo
disengagement.

7 , 3 2 Edition 12 Revision 4 - June 2001



FLIGHT MANUAL DR400/180

Heading mode (HDGl

Heading mode (HDG) may be selected initially from CWS or RDY mode.

1- Set the heading bug on the directional gyro (or optional HSI)
2- Select the HDG switch on the programmer/computer.

HDG annunciator wi l l i l luminate.

I HDG

N O T E

New headings can be selected simply by repositioning the heading bug.

In heading mode, the A/P is not coupled to any navigation aid. It may be
necessary to compensate for wind drift.
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|NAV intercept and tracking

To intercept and track a VOR, RNAV-:

1- Tune the proper frequency and select the desired course
2- Move the heading bug in the direction of desired travel to match the

se lec ted course
3 - E n g a g e N A V m o d e N A V w i l l i l l u m i n a t e

N O T E

- If the course needle is at full scale deviation (left or right), the A/P will
establish a 45° intercept angle. As the aircraft approaches the
selected course, the intercept angle will be gradually reduced.

- During the intercept sequence the system operates at 90% standard
r a t e t u r n .

- The system measures the difference between actual and desired
cou rse . I f t he a i r c ra f t i s es tab l i shed a t 50% o r more t han des i red
course the NAV message will flash. It also may flash at station
passage or when the NAV indicator flags. In this case, FAIL will
i l l u m i n a t e .

When a course change of 10° or more is required at enroute VOR:

1 - S e l e c t t h e n e w c o u r s e

2- Reset the NAV mode to reinstate the capture sequence
3- Set the HDG bug to the new course
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The pilot may select an angle of intercept less than the standard 45°:

1- Place heading bug on the desired heading to be used for the course
intercept

2- Puch both HDG and NAV switches simultaneously. Both HDG and
NAV wil l be annunciated.

N O T E

The selected heading will now be flown until the A/P computes that a
turn must be made to intercept the selected course.
- At the beginning of the turn: HDG will extinguish.

- Set the heading bug on the selected course.

N O T E

Intercept angles greater than 45° usually in some course overshoot.
Therefore, this type of intercept is not recommended.

N O T E

If your aircraft is HSI equipped, it is not necessary to set the heading
bug on the selected course to intercept.
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lApproach mode (AHlT)

The APR mode provides increased sensitivity for VOR or GPS
navigation.

The pilot may select this mode if increased sensitivity is desired for
enroute NAV tradking. NAV and APR will be annunciated.

jVertical Speed mode (VS)|

In order to engage vertical speed, the roll axis must be engaged (CWS,
HDG, or NAV mode).

In VS mode, the pilot may select the desired vertical speed in 100 ft
increments by rotating the VS knob clockwise or counterclockwise.

The A/P annunciates and maintains the vertical speed at the time the
mode is selected. The pilot may modify the vertical speed by rotating the
V S k n o b .
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N O T E

The pilot must be careful not to select a vertical speed which is
in excess of the climb performance of the aircraft.
At full throttle, flaps up, following vertical speed can be
m a i n t a i n e d :

Zp = Sea level Zp = F L 7 5

Weight
Kg (lb)

V i

(kt) km/h
V S

(ft/min)
V i

(kt) km/h
V S

(ft/min)
1150 (2535) (92) 170 9 8 4 (84 )155 5 1 0

A positive (climb) Vertical Speed should not be selected if
the indicated airspeed results in a speed lower than the A/P
minimum speed of 139 km/h (75 kt).

This also applies to negative (descent) Vertical Speed which
should not exceed the maximum A/P airspeed of 260 km/h
(140 kt).

N O T E

The + (positive) symbol annunciates a climb vertical speed
s e l e c t i o n .

The - (negative) symbol annunciates a descent vertical speed.

The VS mode annunciator flashes as an indication of excessive
error between actual and selected vertical speed (usually in a
climb) and the pilot should adjust power or reduce the selected
vertical speed.
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[Altitude mode (ALT)|

The altitude hold mode (ALT) may be engaged with any roll mode
(HDG, NAV), or CWS, VS mode by pressing ALT mode switch.

A L T m o d e s e l e c t i o n
The aircraft will maintain the pressure altitude present at the time of
mode select ion. ALT wi l l annunciate.

N O T E

- The pilot may adjust the selected pressure altitude by rotation of the
VS knob. Each "click" will increase or decrease the altitude by 10 ft.

The maximum correction is ± 200 ft (± 20 clicks).

- Correction in excess of+ 200 ft will require selecting the VS mod
and reegaging ALT mode.

R E M A R K

Radioeiectric interferences (VHF emission) may result in pitch oscillation
when ALT mode is engaged. A temporary altitude loss of 100 ft
m a x i m u m c a n o c c u r .
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P i t c h t r i m i n d i c a t o r

The programmer/computer indicates if the pilot has to trim the aircraft by
annunciating following symbols;

A placard is located near the programmer/computer to remind the
symbols.

This annunciation will be steady for about 4 seconds in addition an
audible tone will sound, then will flash until proper trim conditions have
b e e n m e t .

if TRIM is annunciated and the pilot disengages the A/P, there will be a
residual out of trim force at the control stick.

T r i m A
T r i m V

....Trim nose up
T r i m n o s e d o w n

N O T E
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Pptional autotnml

If the autopilot is equipped with optional autothm, the aircraft elevator
trim will be maintained automatically when the trim master ^itch is on
and a pitch mode engaged (VS, CWS, ALT).

When the elevator trim is in motion

T r i m A T r i m n o s e u p
T r i m V T r i m n o s e d o w n

N O T E

- The message TRIM will flash should the trim continue to run in
e x c e s s o f 7 s e c o n d s .

- If the trim breaker is pulled or a failure has occured in the auto trim,
the system will revert to "Pitch trim indicator" operation
(refer to proceeding §)

N O T E

Using the trim switch on the control stick while the pitch axis of the A/P
is engaged will disconnect the A/P.

The autotrim option also provides the pilot with manual electric trim
when the A/P is disengaged (RDY) or if only a roll axis mode has been
selected (HDG or NAV).
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To use electric trim, push the trim toggle switch located on control stick.
The TRIM message will flash while the trim is in motion.

F i n a l d e s c e n t

During final descent, the A/P has to be disconnected at the latest height
of 500 ft by depressing the red A/P disconnect on the control stick.

jOptional flight director]

This system, which integrates both
the roll axis and pitch axis, offers
synchronized display of the flight
profile? It is autopatically activated
when the autopilot is engaged. A
flight director provides a visual
indication of how accurately the pilot
o r a u t o p i l o t i s t r a c k i n g t h e
c o m m a n d s o f t h e a c t i v e m o d e o f
operation.

Activation is indicated by the FD
a n n u n c i a t o r o n t h e r e m o t e
a n n u n c i a t o r .
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A remote Paral lax Adjustment is
provided to change the height of the
horizontal display to compensate for
different seat heights and a remote
switch allows flight director operation
when the autopilot is not in use.

For proper flight technique, the
system presentation requires the
pilot to roll and pitch the aircraft
t oward the s tee r ing command
bars unt i l the del ta-shaped
r e f e r e n c e i s t u c k e d i n t o t h e
s t e e r i n g c o m m a n d b a r s ,
indicating that commands have
been satisfied. For example, i f
the display is up and left, the pilot
would be required to establish a
left turn, pitch-up attitude.

As bank angle and vertical speed
approach the required amounts,
bank angle and pitch-up attitude
a r e s h a l l o w e d . W h e n t h e d e l t a
reference and the steering bars
a r e m a t c h e d t h e c o m m a n d s h a v e
b e e n m e t . T h e r e a f t e r , i t i s
n e c e s s a r y t o m a n e u v e r t h e
aircraft to keep the display
e l e m e n t s m a t c h e d i n o r d e r t o
accurately fly the programmed
m o d e s .
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Accurate flight director operation requires alertness by the pilot and
monitoring of the movement of the display. Keeping it matched is quite
simple. However, control inputs must be timely for accurate flight
director following of the desired command.

For manually controlled flight by flight
director, place the FO/AP master
switch in the "FD" position. This
disables the autopilot servos, allowing
the pilot to control the aircraft to the
flight director commands.

To engage the autopi lot without
interruption, simply place the FD/AP
master switch in the "FD/AP" position.

N O T E

A pitch mode "ALT" or "VS" and a roll mode "HDG", "NAV" or "REV"
must be activated before the steering command bars will come into
view.

S E C T I O N 5 - P E R F O R M A N C E

Not affected.

S E C T I O N 6 - W E I G H T A N D B A L A N C E

No change.

F D / A P

FD

O F F

F D / A P M A S T E R

F D / A P

F D

O F F

F D / A P M A S T E R
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SUPPLEMENT 7 Sensenich 76EM8S5-0-58 Propeller]

T A B L E O F C O N T E N T S

S e c t i o n 1 D e s c r i p t i o n 7 . 4 6
S e c t i o n 2 L i m i t a t i o n s 7 . 4 6
S e c t i o n 3 E m e r g e n c y p r o c e d u r e s 7 . 4 6
S e c t i o n 4 N o r m a l p r o c e d u r e s 7 . 4 6
S e c t i o n 5 P e r f o r m a n c e 7 . 4 7
S e c t i o n 6 W e i g h t a n d b a l a n c e 7 . 4 7
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S E C T I O N 1 - D E S C R I P T I O N

The Sensenich 76EM8S5-0-58 Propeller can be fitted as an option.

S E C T I O N 2 - L I M I TAT I O N S

The procedures of the Section 2 are not modified.

S E C T I O N 3 - E M E R G E N C Y P R O C E D U R E S

The procedures of the Section 3 are not modified.

S E C T I O N 4 - N O R M A L P R O C E D U R E S

The procedures of the Section 4 are not modified, except those
h e r e u n d e r :

Ta k e o f f
M i n i m a l f u l l t h r o t t l e r p m 2 3 5 0 t r / m i n
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S E C T I O N 5 - P E R F O R M A N C E S

N o i s e l i m i t a t i o n

In compliance with the decree of 19.02.1987, the maximum acceptable
noise level for the DR400/180 aircraft, at a certified gross weight of
(2425 lb) 1100 kg, is 84.6 dB(A) (OACI chapter 10, annex 16 ).

The noise level determined under the conditions of the decree, is
75.2 dB (A).

The DR400/180 aircraft has received noise l imitation certificate nr N45.

T a k e o f f d i s t a n c e 1 4 % d e c r e a s e

C l i m b p e r f o r m a n c e a t s e a l e v e l 1 0 % i n c r e a s e

B e s t c l i m b s p e e d 8 6 k t ( 1 6 0 k m / h )

C r u i s e s p e e d 1 4 % d e c r e a s e

S E C T I O N 6 - W E I G H T A N D B A L A N C E

The procedures of the Section 6 are not modified.
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S E C T I O N 1 - D E S C R I P T I O N

The DR400/180 may be used for IFR operation in non-icing conditions
subject to application of major modification no. 40 (latest revision). Major
m o d i fi c a t i o n n o . 4 0 r e l a t e s t o t h e i n s t a l l a t i o n o f d i f f e r e n t i n s t r u m e n t
panel lighting and a different electrical system.

For IFR operation, it is mandatory for the DR400/180 IFR to have all of
the equipment below installed in addition to the daytime VFR equipment,
or alternatively, the equipment required by the country of registration.

Flight and navigation

- the air speed indicator must be fitted with a device for preventing icing
(pitot heater). The pitot heater must be fitted with an warning light;

- two sensitive and adjustable altimeters graduated at 1000 feet
(304,80 m) per revolution and with a pressure datum subscale in
hectopascals;

- a vertical speed indicator graduated in feet per minute and fitted with
stops;

- a compensable magnetic compass;
- an artificial horizon;
- a second artificial horizon or a gyroscopic turn co-ordinator with a

separate power supply from the first artificial horizon.
At least one of the artificial horizons must have a power failure
indicator on or near the instrument;

- a ball type bank indicator if the aircraft is fitted with two artificial
horizons;

- an alternative static pressure source or equivalent device.
The two static pressure systems must be independent, or the two
static pressure sources must be independent with a means of
selecting one or the other;

- a thermometer that can be read from the pilot's seat indicating the
outside temperature;

- a directional gyro;
- a stop watch indicating hours, minutes and seconds;
- two VOR receivers;
- an ADT receiver;
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F L I G H T M A N U A L D R 4 0 0 / 1 8 0
- on-board equipment so the aircraft can comply with published flight

paths and at least one published approach procedure for the
destination airfield and alternative airfield(s);

- a system of anti-collision lights;
- a system of navigation lights;
- a landing light;
- at least one taxiing light;
- a self-contained electric flashlight for each crew member as a

minimum operating requirement;
- a device for lighting the flight instruments and essential safety

devices. The lighting system for reading and using the different flight
instruments and essential flight safety devices must be of adjustable
intensity and must be backed up by a fixed stand-by lighting system;

- audio control panel light;
- the pitot heater must be fitted with an warning light.

C o m m u n i c a t i o n

- two microphone-earphone headsets, or two microphones and one
earphone headset and a cabin loud speaker;

- two 25 kHz VHF transceivers;
- in H-type zones, an HF transceiver.

Supervision
- an emergency locator transmitter operating automatically on impact

(EL I ) ;
- a Mode A and Mode 0 secondary radar on-board transponder with

Mode 8 level 2 encoding altimeter or transponder.
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S E C T I O N 2 - L I M I TAT I O N S

The aircraft is authorised for IFR operation when it is fitted with the
equipment required by the regulation in the country of registration.

This equipment must be fully operational.

The limitations in Section 2 are not affected by IFR operation except for
the following placards, which must be displayed in full view of the pilot:

THIS AIRCRAFT MUST BE USED IN THE NORMAL
CATEGORY IN ACCORDANCE WITH THE

APPROVED FLIGHT MANUAL.

MANEUVEmNG SPEED: 215 km/h-116 kt

APPROVED FOR IFR FLIGHT
IN NON-ICING CONDITIONS.

SPINS PROHIBITED - NO SMOKING

Replaces the
VFR flight conditions
placard (page 2.08)

O n t h e a l t e r n a t e
s ta t i c sw i t ch

ALTERNATE
STATIC

SOURCE
ON

USE OF THE ALTERNATE STATIC
SYSTEM PRODUCES

THE FOLLOWING
INSTRUMENT ERRORS

INDICATED SPEED + 3 kt
INDICATED ALTITUDE + 40 ft

N e a r t h e a l t e r n a t e
s t a t i c s w i t c h
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S E C T I O N 3 - E M E R G E N C Y P R O C E D U R E S

The emergency procedures below supplement those of Section 3.

Air speed indicator failure

If the air speed indicator shows incorrect indications, check the pitot
tube heater system:

- p i t o t h e a t o n w a r n i n g l i g h t ( a m b e r ) o f f
Warning light on indicates a pitot heating system failure

Lighting failure 1

- L i g h t i n g 2 o n
- L i g h t i n g 1 f u s e c h e c k e d

If the fault cannot be corrected, lighting 2 and the flashlight are used as
back-up lighting.

Landing light failure

L a n d i n g l i g h t c i r c u i t b r e a k e r s w i t c h c h e c k e d

Battery failure

In the event of total battery failure causing alternator excitation failure,
and so a total electrical failure, proceed as follows:
- b a t t e r y m a s t e r s w i t c h o f f
- a l t e r n a t o r m a s t e r s w i t c h o f f
- r a d i o s w i t c h o f f
- a l t e r n a t o r e x c i t a t i o n o f f
- a l t e r n a t o r e x c i t a t i o n o n
- a l t e r n a t o r m a s t e r s w i t c h o n
- r a d i o s w i t c h o n

Check whether power is restored to the systems. Switch on only those
systems required for flight safety.
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To t a l e l e c t r i c a l f a i l u r e

Check the battery and alternator circuit breaker. If the battery circuit
breaker only has tripped;

- switch off the electrical equipment that is not essential to the flight
- re-arm the battery and alternator circuit breaker
- switch off all the electrical items if necessary
- use the safety flashlight
- land maintaining the attitude given by ILS slope pre-displays

SECTION 4 - NORMAL PROCEDURES

The following normal procedures supplement those of Section 4.

Preparation

Examine the weather forecast to avoid dangerous flying conditions
(minima, icing, etc.).

Check there is sufficient fuel for the planned flight and to comply with
regulations.

Pre-flight inspection

Check the following equipment is operational:

Anti-collision lights
Navigation lights
Cabin lights
Flight instrument lights
D i m m e r

Battery-operated flashlight on board

. checked

. c h e c k e d
c h e c k e d

. c h e c k e d
. c h e c k e d

c h e c k e d
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Tax i i ng

A n t i - c o l l i s i o n l i g h t s o n
N a v i g a t i o n l i g h t s o n
P i t o t h e a t e r o f f
Gyroscopic instruments checked by successive left and right turns
A r t i fi c i a l h o r i z o n s e t
D i r e c t i o n a l g y r o c o r r e c t r o t a t i o n
T u r n a n d b a n k i n d i c a t o r c o r r e c t d e v i a t i o n

B e f o r e t a k e - o f f

P i t o t h e a t e r o n
I n s t r u m e n t v a c u u m c h e c k e d
V H P t e s t
V O R t e s t
R a d i o c o m p a s s t e s t
M a r k e r b e a c o n l i g h t s t e s t e d
T r a n s p o n d e r s t a n d - b y
H e a t i n g d e m i s t i n g a s r e q u i r e d

Line-up

- Directional gyro adjustment.

T a k e - o f f

- Maintain vertical speed indicator positive at all times
- Switch of taxiing and landing lights at end of runway

C l i m b a n d c r u i s e

Above 8000 feet, the pilot may experience night vision problems
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Land ing

L a n d i n g l i g h t o n
T a x i i n g l i g h t o n

After engine shut-down
L i g h t s o f f

S E C T I O N 5 - P E R F O R M A N C E S

The performances in Section 5 are not affected.
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AIRCRAFT FLIGHT MANUAL SUPPLEMENT

AUTOMATIC PILOT S-TEG SYSTEM 20 & 30

A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

AUTOMATIC PILOT S-TEC SYSTEM 20 & 30

This supplement includes the information to be provided to the pilot, as required by the
c e r t i fi c a t i o n b a s i s .

This supplement supersedes any existing supplement in section 7 concerning the
automatic pilot S-TEC SYSTEM 20 & 30.

R e v i s i o n D a t e Descr ipt ion DGAG approval

Dec. 11"̂ , 2002 Original issue

17

1 . G E N E R A L

1.1. Applicability

Aircraft type Manufacturer change
D R 4 0 0 / 5 0 0 N r 1 2 8
D R 4 0 0 / 1 8 0 Mr 128
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A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

1.2. Description

A u d i o
Warn ing
D e v i c e

a l t o n / o f f
Remote Aititude

Engage / Disengage switch
{On system 30 only)
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A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

The S-TEC system 30 is a two axis automatic pilot (AP) that uses the
tilted gyroscope of the turn coordinator as sensor of roll and rate of turn.
For pitch control, it bases itself on data of the built-in accelerometer of
the pitch computer and a pressure transducer. The turn coordinator
incorporates an anomaly detector (electric power supply, speed of
rotation of the gyroscope).

Heading track mode can be installed in option, as well as the elevator
e lec t r i c t r im .

The S-TEC system 20 is similar to system 30, apart from the pitch
control system.

1. Turn coordinator, mode and display selector

2. Annunciator panel
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A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

3. RDY green light
Comes on when AP can be engaged. If the AP disconnects, the light
flashes with a five-second audible beeping tone.

4. AP switch-off and mode seiect knob

With each push on this knob, any one of the four modes is engaged
sequentially, from left to right, starting with the ST mode (stabilizer)
and finishing with the HI TRK mode (tracking of a route with a high
gain).
AP is disconnected by pressing and holding the push mode select
k n o b f o r m o r e t h a n 2 s e c o n d s .
In ST mode, when turned left or right, it sends a proportional turn
command to the AP up to a standard turn rate.

5. Engage/disengage button for Attitude hoid

This button (on the stick) is used to engage/disengage the altitude
h o l d .
The ALT blue light comes on when ALT mode is engaged.

6. HD heading tracking mode
Used to select a heading by means of the heading bug of the
directional gyro.

7. TRK(Not connected on this airpiane)
Tracking of a VOR or GPS navigation route, in Lo gain (low) or Hi
gain (high) according to the expected response. Use Lo in cruise. Hi
in cruise for a more precise tracking and in GPS mode.

8. TRiM UP (*) tight
Gomes on to indicate the aircraft requires UP trim.

9. TRiM DN (*) tight
Comes on to indicate the aircraft requires DOWN trim.

10. ALT (*) biue tight
Comes on when Altitude mode is engaged.

(*) System 30 only
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A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

11. Red flag window
Indicates that voltage is not adequate.

12. AP ON/OFF switch, located on the instrument panel.

13. AP ON/OFF switch, located on the stick.

2 . L I M I T A T I O N S

Limitations of the section 2 are not modified by the instaliation of auto
pilot S-TEC System 20 or 30.

The following iimitations, pertinent to the automatic pilot, must be
a d d e d :

This automatic pilot is not aliowed in IFR, nor in tow of giiders and
s t r e a m e r s .

Do not operate AP during approach
Minimum height for use
Minimum speed for use
Maximum speed for use

I M P O R T A N T

Do not use the automatic pilot in case of failure of:

1) of the directional gyroscope, of the vacuum pump or the air feeding
circuit,

2) of the electric turn coordinator

1 000 ft

..{75kt)139 km/h
(140 kt) 260 km/h
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A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

Following placards must be added to previous ones.

A P m a s t e r s w i t c h
o n i n s t r u m e n t ; :

panel
C c t B r e a k e r

AUTOPILOT

AUTOPILOT

©
OFF

(*) System 30 only

3 . E M E R G E N C Y P R O C E D U R E S

If the AP malfunctions or if the response is not consistent with the
expected control order, take over the controls manually rather than
looking for the cause of the problem. Then disconnect the AP. Do not
attempt to restart it until the problem has been Identified and
c o r r e c t e d .

The AP may be disconnected in several ways:

- by pressing on the red "AP disc " switch on the stick,
- or by pressing the mode selector for 2 seconds,
- or by putting the AP switch on the instrument panel to the OFF

position,
- or by disabling the AP circuit breaker.

N O T A

In case of malfunction of the electric trim (if Installed),
d i s a b l e t h e c i r c u i t b r e a k e r o f t h e e l e c t r i c t r i m .
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A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

4 . N O R M A L P R O C E D U R E S

Check before flight

1. There must be adequate aircraft DC voltage (12 Vdc).
2. Engage the AP using the AP switch on the instrument panei.
3. All lights must come on.
4. Watch the trim Indicator lights come on In the following sequence

(duration 9 seconds) (*):
a. Initially, the UP and DN trim lights are on.
b. The UP light goes off and stays off.
c. The DN light goes off and stays off.
d. All other lights go off except for the RDY light.

The AP can then be engaged and disengaged repeatedly, unless the AP
switch on the Instrument panel Is switched off. In this case, the
sequence must be repeated.

NOTE (*)

ALT mode cannot be engaged until after 15 seconds.

5. Press the mode selector. The ST light comes on.
Turn the knob to the left or the right, check that the stick moves
respectively In the right direction. Put the knob back In the center
position.

6. Adjust the directional gyro and center the heading bug (If Installed).
Press the mode selector to engage HDG mode: the HDG light
must come on. Move the heading bug to the left or right. The stick
must respectively move In the right direction.

7. Override the AP manually. There must not be any play, or jerks or
no i se o r excess i ve s t i f f ness .

(*) System 30 only
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A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

A U TO M AT I C P I L O T S - T E G S Y S T E M 2 0 & 3 0

8. Check navigation:
Initiate a VOR and engage Lo TRK mode. Move the VOR OBS
needle towards the left or right. Check that the stick respectively
moves in the right direction. Change to Hi TRK mode. Perform the
same test. The stick movement must be slightly faster.

9. (*) Put the stick back in the center. Engage ALT mode. Override the
AP by pushing and pulling it. There must not be any play, or jerks or
n o i s e o r e x c e s s i v e s t i f f n e s s .

10. (*) Pull on the stick for 2 to 3 seconds: the TRIM DN light must
come on. Push the stick: the TRIM UP light must come on. Put the
stick in the middle: the two lights must go off.

11. (*) Put the stick back in the center. Push the mode selector for 2
seconds. Check that the roll and pitch servos disengage and that the
stick is free. Re-engage the AP and check it disconnects with the AP
d i s c o n n e c t s w i t c h o n t h e s t i c k .

In flight

1. Check that the RDY light is on.

2. Trim the aircraft for level flight conditions, with the ball in the center.

3 . Cen te r t he tu rn bu t ton . P ress the tu rn bu t ton to ob ta in the ST mode .

4. Make the required turn or keep the wings horizontal.

5. If the heading bug is installed, put it to the desired heading and press
t h e b u t t o n t o o b t a i n H D G m o d e .

6. (*) At the required altitude, press the ALT mode button on the stick.
Trim the aircraft according to the indications of the light. If you want
to climb or descend, disengage the altitude hold with the button on
the s t i ck .
Note: Maneuvering the flaps or fast power variations can cause
inaccuracy in altitude hold.

(*) System 30 only
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A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

A U TO M AT I C P I L O T S - T E C S Y S T E M 2 0 & 3 0

VOR tracking

1. Select the VOR frequency and the radial.
2. Turn to track the radial within approximately a needle width of the

VOR OBS, or at plus or minus 10° from the required heading.
3. Engage Lo IRK mode.
4. Engage Hi TRK mode if necessary.

GPS t rack ing ( for a i rc ra f t equ ipped wi th a NAV/GPS source
selector)

1. Start tracking with a reliable GPS signal and with the deviation needle
centered with the aircraft on the heading necessary to reach the
chosen point.

2 . S e l e c t H i T R K m o d e .

5 . P E R F O R M A N C E

No change.

6 . W E I G H T A N D B A L A N C E

No change.
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A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

B E N D I X / K I N G K M D 1 5 0

A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

B E N D I X / K I N G K M D 1 5 0

C O L O R M U LT I F U N C T I O N D I S P L AY / G P S

F O R D AY V F R

T h i s A F M S I n c l u d e s t h e m a t e r i a l r e q u i r e d t o b e f u r n i s h e d t o t h e p i l o t a n d
addi t ional in format ion prov ided by the manufacturer. The in format ion
contained herein supplements or supersedes the DGAC approved AFM & POH.
This AFMS is the English translation of the French approved AFMS, which
remains the reference in any case.

This supplement supersedes any existing supplement concerning the BENDIX/KING
COLOR MULTIFUNCTION DISPLAY I GPS KMD 150 for a day VFR.

L I S T O F E F F E C T I V E PA G E S

Pages D a t e

1 to 2 O c t o b e r 2 0 0 4

DGAC Approval;

Le t t re 2004 /4463 - SFACT/N du 09 decembre 2004 .

1 . G E N E R A L

1.1. Applicability

Aircraft type Manufacturer change
D R 4 0 0 / 1 2 0 No. 040901
D R 4 0 0 / 1 4 0 B No. 040901
D R 4 0 0 / 1 6 0 No. 040901
D R 4 0 0 / 1 8 0 No. 040901
D R 4 0 0 / 1 8 0 R No. 040901
D R 4 0 0 / 2 0 0 R No. 040901

D o c u m e n t n ° 1 0 0 1 3 0 6 G B P a g e 1 / 2 O c t o b e r 2 0 0 4



A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

B E N D I X / K I N G K M D 1 5 0

1.2. Description

The Bendlx/King KMD 150 is a color multifunction display with a built-in GPS receiver.

Note : Bendix/King makes «data base» cards available to users.

The installed "avionics master" switch provides the radio bus with electrical power supply
to the breakers of the KMD 150.

The color multifunction display/GPS KMD 150 is not approved for use with an
e x t e r n a l G P S .

The BENDIX/KING KMD 150 owner's manual (P/N 190-00067-80), must be on board.

Information provided by the KMD 150 are to be used for advisory only and must not be
used for navigation.

A placard «KMD 150 for advisory only» must be displayed in the aircraft.

Coupling of the GPS to a flight director or to an automatic pilot system is forbidden.

4 . N O R M A L P R O C E D U R E S
The BENDIX/KING KMD 150 owner's manual (P/N 190-00067-80), must be on board.

5 . P E R F O R M A N C E

2 . L I M I TAT I O N S

3 . E M E R G E N C Y P R O C E D U R E S

No change.

No change.

6 . W E I G H T A N D B A L A N C E

No change.
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D R 4 0 0 s / n 2 5 6 9

S U P P L E M E N T I N S T R U M E N T P A N E L

L I S T O F C U R R E N T PA G E S

Pages D a t e

1 to 3 M a r c h 2 0 0 5

DGAG (French authority) approval:

C H R O N O L O G I C A L A C C O U N T O F I S S U E S

I s s u e Subject
1 Original instrument panel -July 2004.
2 Auto-pilot STEC30 instaiied

M a r c h 2 0 0 5



AIRCRAFT FLIGHT MANUAL DR400/180

2 / 3 M a r c h 2 0 0 5



AIRCRAFT FLIGHT MANUAL SUPPLEMENT

E L E V A T O R E L E C T R I C T R I M

A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

E L E V A T O R E L E C T R I C T R I M

This supplement Includes the information to be provided to the pilot, as required by the
c e r t i fi c a t i o n b a s i s .

This supplement supersedes any existing supplement in section 7 concerning the
e l e v a t o r e l e c t r i c t r i m .

R e v i s i o n D a t e Descr ipt ion DGAC approval

Dec. 11®, 2002 Original issue

1 7 JAR 2003

1 . G E N E R A L

1.1. Applicability

A i rc ra f t t ype Manu fac tu re r change
D R 4 0 0 / 1 8 0 n ° 1 3 2

D R 4 0 0 / 1 8 0 R n ° 1 3 2

D R 4 0 0 / 2 0 0 R n ° 1 3 2
D R 4 0 0 / 5 0 0 n ' ' 1 3 2

1.2. Description

An elevator electric trim tab control can be installed in option, it comprises a servo-actuator
connected to the trim control system, an ON/OFF switch located on the instruments panel,
a trim UP/DOWN control button located on the stick handle and a circuit breaker.
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A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

E L E V A T O R E L E C T R I C T R I M

2 . L I M I T A T I O N S
No change.

3 . E M E R G E N C Y P R O C E D U R E S

I f t he e leva to r e lec t r i c t r im ma l func t i ons :
1. Oppose and correct action by means of elevator control if necessary.
2 . S e t t h e e l e v a t o r t r i m s w i t c h t o O F F a n d d i s a b l e t h e e l e v a t o r t r i m b r e a k e r.
3. Do not attempt to switch it back ON.
4. Manually operate the tab to trim the aircraft.

Make sure the elevator trim control wheel and the trim indicator move in the proper
d i r e c t i o n .

4. Trim back to take-off position.
5. Stop using the eievator electric trim during take-off and initial climb.

4.2. Approach

Trim the aircraft for the approach speed.

Stop using elevator electric trim during final approach and landing flare.

4 . N O R M A L P R O C E D U R E S

4 . 1 . B e f o r e t a k e - o f f .

1 . E l e v a t o r t r i m b r e a k e r
2 . E l e v a t o r t r i m s w i t c h
3 . E l e v a t o r e l e c t r i c t r i m c o n t r o l

I N
O N

DOWN t r im / UP t r im

6 . W E I G H T A N D B A L A N C E
Refer to latest weight and balance record form.
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A V I O N I T E C L t d . H B - K O E
G e n e r a l A v i a t i o n C e n t e r R o b i n D R 4 0 0 / 1 8 0
P . O . B o x 6 3 A F M - S u p p l e m e n t
8 0 5 8 Z u r i c h - A i r p o r t N o . 5 8 2 6 - 0 1 1
S w i t z e r l a n d P o w e r F L A R M I n s t a l l a t i o n

A I R C R A F T F L I G H T M A N U A L S U P P L E M E N T

N o . 5 8 2 6 - 0 11

for PowerFlarm Collision Warning Device

A / G M a k e : R o b i n

A / C M o d e l : D R 4 0 0 / 1 8 0

A / C S / N : 2 5 6 9

Registration: HB-KOE

This Supplement must be attached to the basic Airplane Flight Manual. It describes the
operating procedures for a fix Installed Power FLARM Collision Warning System and Its
Interfaces in accordance with the FLARM/FLOiCE Installation FOCA Policy 1.6 (42-00.02)
or later versions.

The Information contained herein supplements or supersedes the basic Airplane Flight
Manual only In those areas listed herein. For limitations, procedures, and performance
information not contained In this document, consult the basic Airplane Flight Manual.

This Flight Manual Supplement Revision is EASA approved under:
E A S A O S S T A N C S - S C 0 5 1 a .

Original Issue dated 17.06.2016 page 1 of 9



A V I O N I T E C L t d . H B - K O E
G e n e r a l A v i a t i o n C e n t e r R o b i n D R 4 0 0 / 1 8 0
P . O . B o x 6 3 A F M - S u p p i e m e n t
8 0 5 8 Z u r i c h - A i r p o r t N o . 5 8 2 6 - 0 1 1
S w i t z e r l a n d P o w e r F L A R M I n s t a l l a t i o n

L o g o f R e v i s i o n s

R e v . - N r . Pages D a t e Remarks/Change

Original Issue 1 - 9 17.06.2016 Complete Supplement
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A V I O N I T E C L t d . H B - K O E
G e n e r a l A v i a t i o n C e n t e r R o b i n D R 4 0 0 / 1 8 0
P . O . B o x 6 3 A F M - S u p p i e m e n t
8 0 5 8 Z u r i c h - A i r p o r t N o . 5 8 2 6 - 0 1 1
S w i t z e r i a n d P o w e r F L A R I V I i n s t a i i a t i o n

Ta b l e o f C o n t e n t s

S E C T I O N P A G E

1 G E N E R A L 4

2 L i i M i T A T I O N S 4

3 E M E R G E N C Y P R O C E D U R E S 5

4 N O R M A L P R O C E D U R E S 6

5 P E R F O R M A N C E 8

6 W E i G H T A N D B A L A N C E 8

7 S Y S T E M D E S C R i P T I O N S 8
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H B - K O E
Robin DR 400/180

A ^ V n i l E V A F M - S u p p l e m e n t
N o . 5 8 2 6 - 0 1 1

P o w e r F L A R M I n s t a l l a t i o n

S E C T I O N 1
G E N E R A L

Ttie general aviation has been confronted since years to dramatic mid air collision
accidents. With the extreme fine shape and relatively high cruise speed of modern gliders,
the human vision has reached its limit of detection. Another aspect is the airspace
restrictions to VFR that creates an augmentation of traffic density in certain areas and the
associated airspace complexity that request more pilot attention on the navigation
material. These have a direct impact on the probability of collision also affecting powered
aircraft or rotorcraft operations.
These equipments in the general aviation are not required by technical specifications or
by operation regulations, but are recognized by the regulators as an important step toward"
improved aviation safety. Therefore they are not considered as essential for flight and may
be used for "situational awareness only" on basis of non interference to certified
equipment required for safe flight/landing and no hazard to the persons on board.

Correct antenna installation has a great effect on the transmission/receiving range. The
pilot shall care that no masking of the antenna occurs especially when the antennas
(GPS, ADS-B and FLARM A/B) are located in the cockpit.
PowerFLARM will only give warnings of other aircraft that are likewise equipped with a
compatible unit and from aircraft equipped vwth ADS-B-OUT (1090ES), Mode-C and
Mode-S transponders (if interrogated by ground radar or TCAS). PowerFLARM is not
detected by ACAS/ TCAS/TPAS or Air Traffic Control. Likewise PowerFLARM does not
communicate with FiS-B orTiS-B systems.
The software version must be regularly updated as per the instructions given in the
installation manual, if a version mismatch exists, error information is displayed during the
equipment Power-ON and the system will not become operational.

An on/off switch on the PowerFLARM provides ready disconnection of the PowerFLARM
system from the electrical bus in case of fume, fire, interferences or when flying over
territories where the SRD frequency is not available for air-air communication.

AViONiTEC L td .
General Aviat ion Center
P. O . B o x 6 3
8058 Zurich-Airport
S w i t z e r l a n d

S E C T I O N 2
O P E R A T I N G L I M I T A T I O N S

2.1 This POWERFLARM installation is compliant for "situation awareness only".

The following placard must be installed on the instrumental panel, at the proximity of the
display'

I For Situation Awareness only ~|

Original issue dated 17.06.2016 page 4 of 9



H B - K O E
Robin DR 400/180

A^VHI IEX AFM-Supp lement
No. 5826-011

P o w e r F L A R I M I n s t a l l a t i o n

2.2 Maneuvering must not be based solely on the use of the Information presented
on the PowerFLARM displays or aural annunciations.

PowerFLARM does not give any guidance on avoiding action. The azimuth and height
accuracy of the computed traffic cannot always provide reliable warnings 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 evasion maneuver.

AVIONITFC L td .
General Aviation Center
P. O . B o x 6 3
8058 Zurich-Airport
Sw i t ze r l and

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

2.3 It Is the pilot's responsibility to verify prior entering any states territory that the
SRD frequency Is permitted for use In alr-air communication.

When such an acceptance does not explicitly or Implicitly exist, the equipment shall be
turned OFF. This verification Is part of the flight planning.

2.4 The pilot shall not Intentionally generate uncoordinated warnings that might
frighten other aircraft's pilot.

Any Intentional 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.

S E C T I O N 3
E M E R G E N C Y P R O C E D U R E S

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

The dedicated PowerFLARM switch will help to rapidly determine If the PowerFLARM
Installation Is faulty or not, allowing to resume essential equipments as per the Emergency
procedure of the basic Aircraft Flight Manual. The PowerFLARM Is powered by the aircraft
electrical bus. In case of malfunction turn the PowerFLARM System off by selecting the
FLARM Switch to the Off Position.
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A V I O N I T E C L t d .
General Aviat ion Center
P. O . B o x 6 3
8058 Zurich-Airport
S w i t z e r l a n d

S E C T I O N 4
N O R M A L P R O C E D U R E S

4 . 1 G e n e r a l

N̂ITEC
H B - K O E

Robin DR 400/180
AFM-Suppiement

N o . 5 8 2 6 - 0 1 1
PowerFLARM instal lat ion

it is recommended to carry the PowerFLARM Operating Manual, current revision on board
the aircraft. To make good use of the infomnation contains in this manual the pilot should
know the hardware version, the software version, the serial number and the obstacle
database name currently installed in the PowerFLARM.

4.2 Se l f - tes t

To switch on FLARM, the aircraft electrical power shall be available on the corresponding
bus and the dedicated FLARM switch must be turned ON.
After sw/itching on, the system perfonris a self-test routine, lights up all LEDs and displays
either error codes or version information. The Aboba display manual describes how errors
and version numbers are shown. If an error is shown, the system is not ready for
operat ion.
When FLARM shifts to normal operation, it waits until it has acquired an adequate GPS
position fix. When switching on the device after a long period or in a new location, this
procedure can take several minutes. Without a proper GPS position fix, the system is not
ready for operation.
Before departure, the pilot must ensure that FLARM has acquired a GPS fix and that no
errors are shovm (refer to the display manual).

4 .3 Tra f fic I n fo rma t i on P resen ta t i on

FLARM can show and warn about other aircraft, obstacles, and alert zones. When there is
no threat, FLARM can show information about surrounding aircraft. The types of aircraft
that are shown (FLARM/ADS-B/Mode-C/S, range limits, etc.) are defined in the settings
during installation. How the information is shown is described in the Aboba display
m a n u a l .
When FLARM calculates a risk for an imminent collision, it will give visual and aural
warnings. There are three levels of warnings, depending on time to impact. The different
warnings start at approximately 185, 12s, and 8s respectively. The display will show the
relative bearing and vertical angle to the intruder (Mode-C/S traffic will only be shown as
approximate range and vertical angle). When receiving a warning, immediately identify the
intruder visually and take corrective action, if required. Never take corrective action based
solely on collision warnings or displayed traffic.
if there are several threats, FLARM will only warn about the calculated most danger
t h r e a t .

Depending on the phase of the flight, FLARM uses different movement models,
forecasting methods and warning calculations to provide the pilot with the best possible
support without causing a distraction. For example, when a glider is circling, the system
sensitivity is reduced. These models and processes have been optimized, but are
nevertheless a compromise and may be wrong.
Obstacle collision warnings are always given without bearing, when there is an obstacle in
the calculated future flight path. Warnings are only given about obstacles that are in the
current database. The database should be update with the AiRAC cycle, or at least once
p e r y e a r .
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H B - K O E
R o b i n D R 4 0 0 / 1 8 0

A ^ v n i l n i A F M - S u p p l e m e n t
N o . 5 8 2 6 - 0 1 1

P o w e r F L A R M I n s t a l l a t i o n

4.4 Line of sight

Compatible FLARM/FLOICE/PowerFLARM units and Transponders must be within range
in order to provide a warning. The range Is very much determined by the type, Installation
and position of the radio antennas, plus the relative positions of the two aircraft. Under
optimal conditions, the system can give a range of well over 10 km. Normally, range
should be minimum 3-10 km. The radio signals can only be received by line of sight.
There Is e.g. no FLARM communication between two aircraft on opposite sides of the
same mountain. If there Is only one FLARM antenna on top of the aircraft, the range
directly below the aircraft will be zero or very limited.

4.5 GPS signal quality

PowerFLARM has to know Its current position in order to operate. For this reason,
PowerFLARM will only operate In the presence of good quality three-dimensional GPS
reception. GPS reception Is greatly Influenced by the Installation and position of the
antenna, and aircraft attitude. This is particularly true during turns, when flying close to
mountain slopes and In areas known for poor reception. If the Installation Is poor the GPS
signal quality may be reduced. In particular, there can be rapid degradation of height
calculations. PowerFLARM resumes operation as soon as the GPS reception quality Is
adequate.

4.6 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 bearing indication Is Imprecise and fluctuates. PowerFLARM calculates
the predicted flight path of the aircraft to which it Is fitted for less than the next 20 seconds.
This prediction is based on Immediate past data, current position- and movement data,
plus a movement prediction model that is optimized 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 warning Issued will not be accurate In all cases.

4 . 7 E f f e c t o f w i n d

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 /kirspeed
(TAS) and the yaw free aircraft heading Is 90° out of wind, then the threat Indication
displayed has an error of about 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
u n u s a b l e .

AVIONITEC Ltd.
General Aviat ion Center
P.O. Box 63
8058 Zurich-Airport
S w i t z e r l a n d
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H B - K O E
Robin DR 400/180
AFM-Supplement

No. 5826-011
PowerFLARM Installation

7 . 2 R a d i o t r a n s m i s s i o n

The PowerFLARM system uses a data communication frequency in the SRD860 band. This band
is ruied tor European appiications in the documents ERC/REC 70-03 annex 1 (f) and ERC/DEC/(01
)04. The band is free for any ground-ground appiications and gets no officiai protection against
ex te rna i i n t e r f e rences . POWERFLARM i s no t cons ide red as ae ronau t i ca i mob i i e r ad io .
There are nationai differences in frequency aiiocation and operating conditions between countries.
To be used for air-air appiication some countries require an authorization to be granted by each
national communication authority, in Switzerland, BAKOM has granted this authorization for the
FLARM/FLOiCE/PowerFLARM application on the 23 March 2004. On the 29 May 2005 FOCA
confirmed to BAKOM, that no Radio License will be required for FLARM/FLOiCE/PowerFLARM.
The aircraft commander is solely responsible for ensuring that their use of PowerFLARM conforms
to local regulations.
The radio transmission protocol employed 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 probability that a single coded signal will be received ('graceful
degradation'). The probability is small that subsequent signals will not be received from the same
t r a n s m i t t e r .

AVIONITEC L td .
General Aviat ion Center
P.O. Box 63
8058 Zurich-Airport
S w i t z e r l a n d

7.3 Elect r ica l Insta l la t ion

This FLARM installation is eiectricaiiy protected with a inline fuse, which is provided with this
installation to readily disconnect the PowerFLARM installation when required by Emergency or
operational needs. The pilot must be confident with his electrical bus topology and the FLARM
ins ta l l a t i on .

7.4 Personalized PowerFLARM System overview

Below a System overview installed in this aircraft. Detailed wiring interconnection No 5826-FLARM
can be found in the a i rcraf t maintenance records.

A i r c r a f t P o w e r

P o w e r F L A R M
C o r e R e c e i v e r
(behind Cockpft Panel)

. G P S A n t e n n a

. B o t t o m A D S - B A n t e n n a

. B o t t o m F L A R M A n t e n n a

. Top FLARM Antenna

AUX Audio input Audiopanel
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