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HFHET IR D 57 717 RMSA(T-8D DO EEUIER) @4 <Dy Y v B E LT3, B
I F— FFA X FHA v oEETH @i 2 RT3,

7 VI3 1960 FERICBIFR I . AW = —F VZEHE T 1972 SR L 72, Btk ol 23831 X L7223t
ETo@ERAIZRV, 26 1E% L 0B TRIL 72,

AITZ, ~y FT7 v 774 27 LA LHBEIL S 2T L RAHL — X - X7 L, B
AV a—RICEoTEBINESL L OEMNER S 2, Fravy v a—4% Ck37 1213 L A L Dfii
WS AT LA LIRITT — 212 X 2RHECIRHERR, L — X —Hlfflo T~ T2 fii%ics 5, PS-37/A
L— &=, MEPHRED D DILWHIFAD 7 4 V& — S il FEARZEHT 2777 v FeyE
VI —X—Th b,

Viggen versions

AJS-37 13 1990 ERHITHIC, AJ-37 WM OB TEE 2T v 7 7L —FLAEb DT, BTEBOLEHELH
KRB, v AT LO8GE, BEEDBMBES IR -7,

AJS BAKORE I 2R L CE Y, "A"REEBOUE, "TIIEEIRE. 2 LSBT N AEETH B,
KB IHA D AT DA TH O, FEIFEE I A L L RE X N7 AirtoAir L—X—F— NItk 3
HEIBERE T 25 L Cld b e v, L LA LIEN AT vy v LEEIEIC X - T HCH#RES 13 b
S>TW5, [EEEREIL. L — X% L CF LoihofiE, a—X, HEARE2EHT2d0TH 5,

fliD ¥ — 2 vicid SH-37 (G L{H%) & SF-37(HH %), SK-37 FHHEOREIKA, = L TREIC JA-
37 WEIE 2 % 5, SK37 I3tkicT v 7' /'L — F &% 1F, SK3TE &7z h OB FHEHEEZ AT
N, BEHEEFHERL LIV on2, SH & SFET LIk, W Op0EFHEERT v 7'/ L—
FEZIT7, AS & AFOIRLIRESERAE M5 S Wik d o 7z,

Historical background

AJS-37 v v it, PESN-BFEORER FLFCT A vEaN WK TH 5, UFRFOEHTIZ HET
Y7 O —HE I KRR ER L, K 22(% < 12 50mAGL LU F) TSR L, BEECHET 22 w5 b @
TH2, bolbhwv AJ-37 gL u sy bRy PAEERETH D, £IC Rb-05A 7L AFHEI 44
A (MCLOS) DRERESN 2515 &2 72,1980 EX DT v 727 L — Fic X h AGM-65 <=~V v 7 (Rb-75 &
AR Z Sz, AJS Ty 727 L —Fick b, JAS-39 7 ) <~y D=dIchFE I n BK-90 2% v F
FT I TRAR—HIET 4 ARV =DIMA N, AX Y FATHN %257,
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A TR, BRI L OREEEN 23R b Twniz, N F v ZIBICERABFEREZ DDA 7 =
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L. I A NDRHENLE L e 7T L v Il oRe T b 0, VIO AJ-37 1X A-32 7 vk v bk
AKX/ RB-04E I H AL TREL Tz, A]ST v 77 L—FC, BEZEOME LR IR, I 94 LORIT
N— oW E7Ta 77 L TE ZHMAMNA RB-15F I3 A A %HilfllT 272004 v 22— -2V
o — XEESI M A Iz,

AV z—T VYEBEDOF 7 FY vk, BRICRBMZEE L RAT IR 3 2 72 o RN 7 A5 BE B RE
L EBERESI(STOL) AER & iz, 2O ORITI IZEE OB 572 ). —fi 800m FRE DK Wil
EM LD, A=V T IV XA LBINGDYF IV AICIBETH D, AT DE IR 7 4
—VFTEGICA VT FVRAEBHRENRERLIICTFI vInTwd, ﬁﬁﬁX7)/§—¢wﬁ
JNKBEAT 2 =T VORDOFORITE TCAME I T 77—V 2T 25720 TH %, IMiTIOREIFKZE
ZIRSTRATHE 2 Kl 9~ 2 D i b %70,
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General Design and Systems Overview

--P91--

CK37 computer overview,MPE

Overview

The CK37 (Central Kalkylator 37) aircraft computer is one of the first computers mounted to an aircraft.
The purpose of the computer is to enable far more advanced avionics and perhaps more importantly,
integrated avionic system. The CK37 can be seen as the central nervous system linking the large number of
individual systems together. The computer is programmed to handle primary flight data, presentation for
avionics, navigation, as well sight and weapon calculations.

CK37(Central kalkylator 37)fiiZék = v & 2 — & — i3, ﬁﬁ%ﬁ% CHEEH I -RBYIDa Y2 —ZD—DT
Hb, AVE2—ZOMEITL BN LMEEFREGZREICT 2L b, XL H o L EER
DIIMZERT > AT LEHRAT 5 C af%é(KWi%ﬁ@ﬂ&@/xTA#~%'%$énk¢E@
B AT LDIICIIRZERTESL, ava—&F, RITT —2DED oo, fiiZEE e v
T—vavR, BEOREFREZTO L) T n s L3 nTRS,
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Figure 66 CK-37 Computer and systems layout
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Data panel

The pilot interfaces indirectly with the CK37 on most systems, however the main input / output function
are handled by the data panel mounted on the right side panel.

CK37 D% Dy AT LA uy b LOMBENRA Y X —7 2 —2TH Y, ERATI/ IR % ok
NANMCKBE I N2 T — X AF NV TEIEL £ 57,

The data indicator is a 6 digit indicator that will display a series of numbers or symbols depending on the
program.

TR A VYT =26 iDOXRB T HOBFLHET I - 52 RRL T,

The Data Panel has on the left a mode selector dial which toggles the following modes;
T =2 XAV NEBIRAAVYALBD VU TOE ) BEeE—F2UVEZONE T,

A more detailed explanation of each mode will be given in the procedures section for each respective system.
Only a brief overview will be provided here.
INEFNDE—FDILAZFEMRZINETNDO T rY —Y vy —k 7 avich ) T, 22 TiREEL
gD A %R L E 3,

- AKT POS: Present position. Will display current position as status of navigation system.Out (readout)
mode only.
- ATK POSHLIEDFRIR, fiftik s A7 LARPUIC X 2 BIfEALIE D RN, 1€ — FD A,

+ REF LOLA: Reference number or longitude / latitude coordinate positions of waypoints,
start base and landing base. Coordinates can either be entered as reference numbers for pre-loaded
positions or as longitude or latitude coordinates (six digits each
in degrees, minutes and seconds).

‘REF LOLAZRBFEZ L7213 v = A K4 v b & U CERE S N7, HFs I & 5 PRt o FR 1/ #RE L,
BOE X, VIIEE S NALE OSSR S L7213, MELREDL O R IEEO T2 A$ 5 (B, 7
e LTcENEN 6T,

IMPORTANT: The longitude and latitude input is reversed due the systems design.

Commonly, coordinates are given in latitude / longitude (eg. N xx” yy’ zz”, E xx° yy’ zz”), while the
computer’s input / output of the CK37 is longitude/ latitude (E xx° yy zz”, Nxx" yy zz”)

HELARL L RILDO AN, Y AT LG O DL T 5,

— M AR IR R (eg. Nxx* vy 227, Exx® yy' zz”") CTHZ b5, CK37T a v a—&~DA
TNFREE/MRE(Exx yy 227, Nxx* yy' z2”)TdH 5,
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- BANA / GRANS: Inputting runway headings, TILS channels for start and landing bases.Can also be used
to insert boundaries for waypoints.

- BANA/GRAENS: ¥ ER T, HFE & BRERMD TILS v v ANV D AT, V=4 KR4 v F DR ZHA
THICHHHATE D,

- VIND/ RUTA / MAL: Wind direction and strength for entered wind. Choice between Doppler-derived
wind or entered. Position for corners of reconnaissance square and reconnaissance targets.

- VIND/RUTA/MAL AT D JRF L3R E . F v 77 =Rl & 7213 ATTRD I hpEiR, HEEOTH
A ERALE

- TID: Present time, Time on Target, ingress Mach speeds, and time for reconnaissance targets.
TIDMEIZR . ERERIERR, E v ~EE  E 5D 72 o DI

- TAKT: Tactical inputs and presets. Fuel reserve, defining target waypoints and setting pop-up points.
Stand-off data. Enable / disable TERNAV system.

- TAKT:HRAFIEHR DO AT & Koo, FRAEH HEL LTERINZY 2 A KAV P EREINLERY TT
v 7KL v b, BT —%, TERNAV v 27 L OFE) /%,

- ID-NR: Identification number. Readout of data for reconnaissance targets. Readout of memory addresses.
- ID-NR:F#AFE S, HIREBEFEROH AL L, AV T FLRDaAH L,

IN / UT (OUT) switch: Toggles between input and output modes in each mode.
IN/UT(OUT) 24 v F: 2 nZnoE—FTAJ, Oz &z

RENSA (CLEAR): Can be used on the ground to partially or completely clear all stored data.Can be used
during flight to reset fix-correction and target fixes.

RENSA(CLEAR):—¥#f & 72 132 C D2 T ORFHERD 7 ) 7 &b L CERAWRE, RATRIC X, V2 v b,
fillE & RIIEZ L C B ICfEH T & 2,

--P92--

--P93--

In addition to the data panel some navigation information regarding selected waypoint is displayed on the

destination indicator. This will be covered in the Navigation overview section.
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Figure 67 Data panel

1. Number buttons
2. Data selector
3. Data indicator
4.IN / OUT selector
5. RENSA (CLEAR)
In addition to the data panel some navigation information regarding selected waypoint is displayed on the
destination indicator. This will be covered in the Navigation overview section.
BRI NI T 2 A FA v DB OhORUEERIZ T — 2 A Vi ilz2 T, fTEEfRnsicRnIng
T INHIKDOVWTEFET —vavt—A"—ta—k7vaVThAN—LTVET,
18



--P93--
--P94--

Master mode selector

The master mode selector governs the primary operating mode of the aircraft. It can select the following
modes:

FK- Function check (no function in DCS)

BER- (Beredskap, Readiness). Standby mode. Used during start-up and data input prior to taxi.

NAV- Navigation mode. Used during most navigation flying.

ANF (Anflygning, Attack) Used for weapons employment (with certain exceptions)

SPA: (Spaning, Reconaissance) Used for reconnaissance functions

LANDNING NAV: Navigation Landing, used for instrument approaches and TILS approaches

LANDNING P/O (PAR / Optical) Used for visual approaches and landings.

VAR —F—FRL X —F MEROTELHEE-FEZXRLET, ChEUToE—- N2 0@ T
T3, :

FK- BEBEF = v 7 (DCS TIIHERE L 72 \»)

BER- (Beredskap, #fif) f5i € — IV, &H& 2 F o v 2 Hio 7 — 2 ASdic i,

NAV- ke — F, % < ORURERSTH I {H

ANF- (Anflygning, Br %) Fe 2 F IRf 1< i FH (REE o fiil4t % & )

SPA- (Spaning, fHE)EZEMAE X 3 %,

LANDNING NAV - fiiikaRe, 5Her7 7u—J & TILS 7 7'v —F Cffi [

LANDNING P/O - (PARSEY:) HAHAT 7vu—F LR

Figure 68 Master mode selector. Mode SPA (reconnaissance ) selected.

--P94--
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Avionics overview

The main source of presentation of the avionics is the Head Up Display (HUD) and the Central indicator
(CD). Together they are be referred to as the EP-08 system.

22 T 260 O ERIEHRE R . ~v FT7 v 77 4 27 L 4 (HUD) & odisRmiz(C) ¢, Znbid
FLDTEP-08 v RTLLWVNET,

Head Up Display

The Head up display is designed to provide the pilot with visual references to aircraft attitude,flight
information, and generally improving pilot ergonomics. Additionally the HUD provides the sighting
mechanics for the majority of the weapons.

~Y FT v 7T A AT LA 3o8 vy bic, fRZEHO R, RITHR. 2 L TRz i ey F 0T
PIEF 2 RET 2 L5, BMESHRE 5225602 X5 IKikEtI w3, MA T, HUD &, —f&17k
e o RMERM 2Rt L 57,

The HUD is based on a cathode tube being reflected via a series of lenses onto the glass panel.The glass
frame has a higher and a lower position that allow the presentation of the symbology to be visible during
flight at high angles of attack such as during take-off and landing. The HUD position is operated by a lever
on the left side of the HUD base.

HUD |32 E % —EDO L Y X AN LT HTANINVICRFE 2D TH DL, H T A7 L — LI
PeCabEs Lo @l A ARITHCh > Yy L Re 3K T2 720, ®EOMELDH 5, HUD DAL i
HUD BffofEicd 5 Lo —Ic ko TIRIETE 2,

Central indicator

The Central indicator is mounted at the middle of the front panel and serves as both the display for the PS-
37/A radar and the presentation of the App-27 radar-warning receiver (RWR) system.The radar display is
a cathode storage tube assembly. In addition to displaying radar picture,certain flight information such as
attitude and altitude are overlaid the display to maintain orientation when using the radar display.
g R geiE, BT R L HERICEUY fHF S 3, PS37/A L — X — & App-27 L — X —ZHZ{ZH(RWR)
VAT LD EFRTRT b L—X =T 4 AT LA, BHHITEE cllAZTonTwE, L—& —ff
A, b= —BROFIRICTINA T, iz iR d 5 2 0 ZHALR/ED L 5 nARATIH#R, EH & T
%5

The radar display has two main operating modes, Sector PPI and B-scope.
L—K—=F4 A7V 41k, £2 Z—=PPl & B-2a—7D 200 FEAEEE— V135 %,
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Sector Plan Polar Indicator (PPI) will provide a polar coordinate system that is correct in angle and distance.
The distance lines and =30° lines aid in interpreting the radar picture.

t 7 2 —VEFREEE (PP 13 /A R & BEEEDSIE U WIS R 2 fefit 3~ 2, BREER & £30° i — X —HE
ZRZ B DICHITICR B,

Figure 69 Radar in mode PPI (A1)
--P95--
--P96--
B-scope is a “zoomed in” view of a particular part of the sector PPI. The presentation is that of a
perpendicular coordinate system presented in a square. As such, the sector from the PPI will be slightly
stretched at the bottom (closest to the aircraft). The B-scope is used when additional detail of a target or
area is needed.
B-2a—7%, 7 % —PPl OFFETD Z "KL 72"EKR%E TH 5, TOFRKRNIE, PUMAEEHBEE TR S
N3, PP 26 Of7iE L, EIE S Bzt i) 24 L, B-Aa—73HEE ) 703 5
72 5 Bl A ERIGAICET 5,

Figure 70 Radar in mode B-scope (A2)

Usage of these modes will be detailed in the respective sections for procedures such as navigation,

o DE— FOMMJTER, itk RADARfE & iz oz hEho7ny -y -2 v av
SRR H 0 9,

--P96--

--P97--
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Avionics Cockpit overview
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(In equipment bay, for ground crew)

Figure 71 Avionics overview.
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--P98--

1. Radar filter knob

2. Autopilot mode Altitude Hold (HOJD)

3. HUD brightness (LJUS SI)

4. HUD position lever

5. HUD slave (SLAV-SI) and altitude

source (HO]D CISD)

6. Radar symbology test (CI-SYMBOL) /Symbology brightness (LJUS S)
7. Weapons panel

8. Weapons selector

9. Weapons sight mode selector

10. Radar altimeter switch ON /OFF (RHM TILL / FRAN)
11. Function check selector (no function)

12. Reference button

13. Trigger safety bracket

14. Radar brightness dial. (LJUS RADAR)

15. Radar panel with radar control stick

16. Master mode selector

17. Antenna altitude dial

18. Memory mode button

19. MKR dial

20. Fix trigger (on Radar control stick)

21. Radar scan zone selector

22. Radar mode selector

23. Terrain avoidance selector

24. Altimeter pressure setting

25. Weapons setting (not in cockpit, no function)

26. Radar pulse setting NORMAL/SHORT (PULS NORMAL/KORT)

LL—X—=T 4 V=7

2. ABh Bt — N ®ERRH(HOJD)

3.HUD o &£ (LJUSSI)

4HUD ORI v a vl N—

5.HUD #itJ&(SLAV-SI) & &g v — 2 (HOJD CISI)

6.L — X — v HRAF Z b+ (CI-SYMBOL)/+ v R A D#EEE(LJUS S)
7 AN v

8. JLAERE N

23



9L MEE— F L 7 X —
10.L — X —gE &2 4 » 5 ON/OFF(RHM TILL/FRAN)
11LEgREF = v 72 L 2 2 —(fEBI L 72 \»)
122K % v
BN =774 777 v F
14.1 — X —HffE & 4 ¥ L (LJUS RADAR)
15, —F—ava—LRAF 4 v 7ffL—F =31
16 vAZX—F—F kL 7 X—
7.7 v T FEEXAL YL
18 A —E—FFKREV
19.MKR &% 4 ¥ v
20FHE PV H—(L—KX—avituo—LRT4v7E)
210 — X —EfFHipH e L 7 X —
2L —X—F—FxkL 7 X—
23 Mgk L 2 £
24%?%@E%F&i
25 JLEEERE (PRAES 1 1T FEE2 37, BRREL 72 \»)
26.L— X — VL 2FE NORMAL/SHORT(PULS NORMAL/KORT)
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HUD and Cl elements

HUD Symbology

)

Figure 72 HUD symbology

The cross in the picture indicates the X-axis (front/ back axis) of the aircraft. It is not shown in the HUD,
but used as a reference in this picture.
A. A: Angle of Attack
B. B: Side slip angle
C. C: Flight path angle
D. D: Roll angle
E. E: Course deviation
F. F: Pitch angle
W DZED > 7= FoR AR D X Eh(HT/ B oW 2R3, Shid HUD IC3RRIhhvns, 2iHe LT
i 5 7z D HRICH 5,
Al 2 f
B:A#1E 0 A
CHRATITIA A
D:u — L ff
E:z —xDiR=
F:v'y 5
--P99--
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Navigation mode

—— EY_ Line

Airspeed difference indicator

Reticule
Velocity vector
Artificial horizon
Digital altitude — @ 00 / P Post track
1
| Y
1I|
Altitude s
reference = 100 ’“ﬂ l Radar altitude index
bar L1 1 /

' | 32z \\ | g
\. N\ -5
\"\ \\ Time marker B°=

Time ling
References for time line

Figure 73 HUD symbology in Navigation mode.
Attitude reference

The Artificial horizon provides a frame of reference for the pilot. The +5 and -5 degree lines indicates flight
paths. There are only + / -+ 5° and no complete pitch ladder as seen in more modern aircraft. The entire
reference frame may offset from the x-axis (straight forward of the aircraft) left or right depending if the
commanded course from the navigation system is left or right. When the frame is centred, the aircraft is on
course. This is to inform the pilot of the course deviation.

ANTACHRIE A By MCSR7 L — 2213635, +5 L -5 BOMIMIT SRAZRT, SDX D %=+/-
5 OHTHOBHAKICALNS X5 TR RE yF 7 X —Cldhwv, ZR7 L —L02MkiE x #(Hi%E
BOE o T CHIT A D) B OEPHICA 72y FINTWEHALRH Y, TNEMIES R T L5 0 DLEh
FHOI—ZFRICHIEL T b, 7L —LBHRICH 256, MZEHKITa -2 Rich s, 2hid-sfmy
MC a2 — 2 DIRAEZERAIT 5,

Flight path vector(FPV)

Indicates the direction of current flight path vector in a three dimensional space in the form of a stylised
aircraft symbol. Wings stick out of the circle at the 9 and 3 o’clock positions. The “vertical fin” at 12 o’clock
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is the airspeed deviation indicator. Level flight is attained with wings of the FPV lined up with the horizon.
If the FPV is centred in the gap in the artificial horizon the aircraft is on the commanded course from the
navigation system.

BAEDTi % 3 ROTER TR T 27 74 b2y 2—i, fiEHoOBEzLSICLEZdbDTHo, H
%ETLtﬁ#ﬂ@9%kBMﬂ%#6@UTw%1%ﬂwﬁﬁ74/&ﬂﬂﬁﬁﬁ£ha“f%%
AERATIC A 2 & FPV ORIIKFHR & EHx 5, FPV 28 N LK O ot o BRI B v, MiZesk i3
BV AT L bDiERa—A LIS D,

--P100--

--P101--

Airspeed deviation indicator(part of flight path vector)

Fin centred = Airspeed correct —d)—-

i
Fin high = Airspeed too high O
Fin low = Airspeed too low. t

Blinking fin = Airspeed critically low o
Figure 74 Airspeed deviation indicator.

7 A4 VHIRE = oSG I

7AViE = NREENRETED

74 MK = WRGEHENET & 5
HBT274 v = HEGEEBIC

The airspeed deviation indicator will indicate the relative airspeed to required airspeed for arriving at the
entered time or a reference airspeed in certain modes.The fin will move up and down depending on the
current airspeed compared to the set reference speed (ingress speeds, landing speed etc.).
RGN dld . AT SN ICEE 3 2 72 0 h TR I N B AR, 7213, FEE— F T

FAENGHE & OB NGHEZIE R T 5, 74 VHARERE L SREEOEICHHI L <. EA T~
FRET I 2 (RAEE L E PR 2 &),

For time keeping purposes the fin indicates a time deviation rather than an airspeed as such.The maximum
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deviation is one fin-length, which corresponds to a deviation of about 20-30% of the remaining flight time
to the target.

RS HIN D 720 7 4 VIZWSUEE TR RRIORAZER L ES. BRRREZZ 1 Y RTH Y,
i, BEE ToR D RATRIE D 20-30% XTI L £ 3

--P101--

--P102--

Pole track with reference bar.

The pole track is to indicate whether the aircraft is above or below the set reference altitude.When at the
correct altitude the top of the poles are aligned with the horizon. The pole track consists of three pairs of
lines, with 1° ,2° , and 3° in length.

K= b 7y ZI3MEEPTRERE LY BIcw a2 Ticw 2224573 5, BHESEICW5E, K-
by TRHPRRICHI S, K=t Ty 2k 3 - LOMeoRY, ZREN T 20 3 ORI TH
%5

The length of the altitude reference bar always corresponds to 100 m altitude and can be used as a frame of
reference for the set commanded or reference altitude. The relative length of the reference bar to the 3° .
At 100 metres, the reference pole will be the same length as the 3° pole, at 200 metres it is half the length
of the 3° pole. At 50 metres, the reference bar will be twice the

length of the 3° pole.
FEZAN—ORTFHICHEKL 100m EXEL, fHREZESREINEGEoEMEL LTliflT s 2L
BTEDL, ZHANA—LHNTEIEXIZI THDE, 100m TIX, ZHF—1I1F3 F—LEeFLEITH
h. 200m CTiE 3 F—ADRFORITHS, 50m TlE, ZRA—1F 3 F—1D2E0RITH 2,

The reference poles disappear when the set above 500 metres (as the relative length will be difficult to
discern above that altitude).

SR — 1. 500m A ECIREEL 3 (F N EoEE k. e T 2 B2 OBAIEHEL W=D TT),

The commanded altitude is dependent on the current mode. The pole track is used for indicating steering
commands during approach and landings, as well as indicating necessary altitudes for certain weapons.
EREEIBHAEDOET - FIRKEL TV E T, K=+ 7 v 71k, 77 v —FLHEREOEHHER & Fkic,
T I Ha/mER NI I ES,

In the navigation mode the commanded altitude can be set by pressing the reference button on the control
stick.
fitike—FCid, HREEREa vy be—ART 4 v 7OBBARL v EHT L TRETE 5,

Figure 75 Pole-track with reference bar.

28



Radar altitude index

The radar altitude index indicates the difference from the CK37 calculated altitude and the unfiltered radar
altitude. Only shown with the radar altimeter is in use.

V=X —@EA Ty 7 21E CK37 OFFREHE L 74 V2 =3 L — X EE L OEWRRT 5, L
— X —EEHMEH I N TV IR TR R EING,

Digital altitude

Shows the current altitude. Source can either be barometric altitude or radar altitude depending on the
HOJD CISI switch. Will normally be displayed on the left side, but may be offset to the right in some
situations, such as during weapons release, or in the navigation mode if the centre of the artificial horizon
and reticule dot is offset to the right (in order to keep the digital altitude in the field of view).
BEEOmELZRRT 2, [EREEZE3L —X—SE LD 5 2Itics 52013, HOJD CISI 24 » Ficfk
Hd 2, MEEMCRRTINDD, BERTOALKEROTRE LT 4 7L Fy F23FICE>TW 2
Lot —Fial, BOo»DHEAT Y X VEELHANICRO720) 36 ICBH T2,

Between altitudes of 0 and 995 m the altitude is always presented in 3 digits, with the last digit being a zero
(000- 990). Below 100 metres altitude, the altitude is displayed in increments of 5 metres. Altitude between
995 and 9950 metres in kilometres in two digits (1,0 + 9, 9). Above 10000 m, 10 km should be added to
the displayed value (1, 2 can be either 1200 or 12,000 m).

0225 995m ¥ TOFETIE, HIC3MTRRL, HEDHTIL 0 TH 5(000-990), 100m LA T DEET
X, BEFRRIE Sm Z LI 5, SIS 995 205 9950m TlEF v A — b 2 47(1,0-9,9)TH B,
10000m M Ecld, 10km % RR S NI X & Fid7e &7 (1,2 13 1200 2> 12000m O W3 T
H5)o

--P102--

--P103--

Course scale

Indicates the current heading. Every 10 degrees indicated by the heading number, with 5 degree marks in

between.

BHEDOHME ML 28R T 5. 10° T &I RES P8RRI N, BIC5 DiLs8d 5,

Time/distance line

The distance / time line is used to illustrate the time or distance to an event or waypoint. Markers may
appear on the line depending on the mode to indicate a time or distance for reccommended action. The line
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will grow and shrink depending on the mode.

FREE/ 2 A LTAVIZ, ARV IERT 2 A KAV ECORFEF 72 I3BEEE ORI I N5, frEIcH]
DN TZIR D, T — NI L 72 ATE S HERE S N 2 R & 72 13 BFRfEC b 5, MRIFE—FIC Xk o THHU %
DHEATZD T 5,

The time line has the following functions;
During take-off to indicate airspeed. The markers are displaced 2° from the centre index. The timeline
will grow as airspeeds increase. Markers indicate recommended rotation speed.
Timeline without markers in master mode NAV or SPA. Indicates time towards destination (current
waypoint). The line appears when 6 seconds remains, the line is then stretched 3° from the centre index.
Timeline with markers in mode NAV or SPA. Indicates time left until an action.Markers displaced 1°
from centre index. The line is fully stretches when 40 seconds remain until action. When the lines edges
reaches, action should be taken.
During CCIP attack with bombs. Indicates the bombs time of fall and the markers indicate the bombs
arming time.
During mode LANDN NAV (instrument landing) indicates time for descent, both for landing waypoint
LB and landing point LF.
ZA LT AVIRUTO X % Fo:
- BERERE IR SRS, ~— A — 3 ROA VT v 2 205 2° RRT, 24 LT A4 VIZREEE ORI
L7edio Tt s, = — A — 3R I N5 EMLEL 2RI 5,
+wAX—%F—F NAV £7213 SPA C, ~—h—%LDOx4 674y, HWHEREY =4 K4 v 1) %
TOWFE DR, #RiE 6 AR L RcHIN, 2D L TP LA v T v 7256 3 U3,
v AX—%F—FNAV £/ SPA T, ~—hW—DH2XA4 L7414, {TB%Z L 5ETCORHZRRTT
b, ¥—=N—FHRA VT I A6 17 RRIND, FRIZ. 1TE) 40 BT D Vol WIicr s, i
MICEREL 72 L EDMTH R L BHFTH B,
- Jgitic o CCIP Bt ARHE T RIS R &~ — 77 — DM@ T — 3 v ' HffHl D 7R,
- LANDNNAVGIHEER) E— Fics T, FEY = 4 K4 v+ LB L EHS LEfi 7 ~0, T To
il 2 RN T %,

Distance line has the following functions;

- When attacking with rockets, gun pods or bombs against ground targets. Line indicates range to target.
Markers indicate the Minimum allowed distance for firing.

- When attacking using RB 04 the line indicates the release envelope. Markers indicate the maximum
firing range. Minimum firing range is indicated by a flashing distance line.

+ When attacking with gun pods or RB 05 against aerial targets the line indicates distances measured by
the radar. Markers indicate recommended firing range.

When attacking will illumination bombs, indicates distance to the target. Markers indicate popup

distance.
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- When attacking with IR missiles (Sidewinders) the line indicates the firing envelope.Line length is a
function of distance measured by the radar.

PREERTIXLUT DfRRE % £ o

suyy b ARy PR co ERICN S 2 K8, 74 VvIZEEE ol iERT 5, <
— 7 — i N RS

*RB04 2l L 2B Dk, 74 V3R Ty Ru—7%R33, =7 —3RAHELFRT 25/ E
TE XRS5 R CRR I N,

* YRy FARB-5ICE B ZEFABICH L TORBETIE, 74 vidL -2 —CHllE S iz 2on 3
5, ~— 71— I3HERENEEZRRT 5,

- IR X 2 BT, HIEX CoOllfi2RRT 5, ~— A -3 Ky 7Ty TR RRT 5,

IR IHAN(FARFTA VX)L BRETR, 74 VIIHBI v ~0—-T%2KF3T5, 74 vok
I — X —HIEREEE L CHRET 5,
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Take-off mode

During take-off the flight path vector symbol becomes an attitude indicator to help maintain a correct
attitude during rotation / initial climb. This is indicated by the Airspeed Deviation Indicator (“fin”)
disappears.

HEREIRFICIZ 7 7 4 P ¥ AR 7 2 =G5 3L R 2 Mifc L, 51 2 2 L/WW] L5 C 0iy]) 7 L8 2 fEFF
T L5, DL ENGEERARTEGR"7 4 V" IRER IR,

The Course scale, Time line and flight path vector are displaced 10° below the horizon.
A=RRAT =N RALTAVETTA T NRARY Z— [P LT 107 T DBARR I,

The Time Line expands with the increased airspeed and when the line reaches the markers, the aircraft has
reached the recommended rotation speed.

ZALTA VIINTGEE O & I, 74 vdi~—Hh —ICEL 2K, MU2EsidiEEs 2 L
il oTWwW3,

During take-off, if the attitude indicator is on the artificial horizon, a 10° pitch angle is achieved. If the
attitude angle is aligned with the top of the pole track a 13° pitch angle is achieved.

BEPERFIC 13, BBE R Eich i, 10° o FT7 v 7 ABERL T3, BEMEHR—
Ty ZOTEFERIoTWwE L, 13° Ey FER I N T S,

When the aircraft attitude exceeds 5° the horizon, Time Line, and Course scale are moved to their normal

positions. The Radar altitude index appears. After take-off the reference altitude is set to 500 metres.

AR D BEADPIKERED 5 5° 2z 3L, AL T4 v a—ART— LB EMNBEICHEET S, L—
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X—@EEA Ty 7 ZAREND, BiER, SREEIZ500micty FEd,

When the aircraft reaches Mach 0.35 or flight path angle exceeds 3° the take-off mode ends and the normal
navigation modes appears. This is indicated by that the Airspeed Deviation indicator appears.

LZebens~ v~ 035 1ICTET 20, 774 PANRT Y 7N 3 x5 L, HikEE— FI3#ET L, BE
ke — PR I N5, WREERATRRGAERI NS,
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Figure 76 HUD symbology during Take-off mode.
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LANDN NAV

Enabled by setting the master mode selector to LANDN NAV.
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VAR —F—FtL 7 X—7% LANDNNAV ICF 2 LGRS,

Used for instrument landings. A glide path line is set at 2.87° below the horizon and represents the
recommended glide path. The pole track indicates deviation from the ILS glide slope. As with the navigation
mode, the horizontal movement of the glide path line and reticule dot will indicate a commanded turn.
FHRaERRICRE T 5, 774 PR T A VIIKFROT 2.87° ity b I, #2714 PSR ZHIR
T5, K= bI7 v 7 TILSDZ 74 ¥R =T L DfREEZRT, fiEE—F LRI, 7Y v Fo¥x
TAVELT 47 E Y ORI OB E X, JERHERZ RS,

+3 +3

24 I 25

200 A
o
| |

Figure 77 HUD symbology in mode LANDN NAV.
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LANDN P/O

Enabled either automatically during the final stage of a normal instrument approach in LANDN NAV, or
can be manually enabled by setting the master mode selector to LANDN P/O(PAR or Optical).

LANDN NAV OjEH OFHRT 7a —F T 7 7 4 FARTF—VHIFHEIC, XiF, vAX—F—F+kL
7 % % LANDN P/O(PAR X3 }4)1c 9% Z & TFRE) THIICTE 5,

Used for visual landings or Precision Radar Approach. Identical to LANDN NAV but without pole track.

The horizontal movement of the glide path line and reticule dot will be a commanded turn onto the runway

heading. By setting the HUD slave switch (SLAV-SI) to ON (TILL), the glide path line and reticule dot

can be locked horizontally to the flight path vector.

HIAFERE, £7213, M# L —X—7 7 n—F Cflil3 %, LANDNNAV L [FAkTH 525, K- 7

Y IPEPNT D, 74 FRNZFA v LT 4 70y b OKFEOBE 13, WERKT M~ Dl
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RNTH B, HUD offJg x4 v F(SLAV-S) % ON(TILL)ICEHRET B L, 'S5 4 FX=2F4ve LT 470
NEY FDIKALEIZT7 T4 AR Z—iCuay 7335,

Note: When the radar altitude is less than 15 m AGL, the flight path vector changes function toa sink-rate
indicator. If the flight path vector is held at the glide path line, the sink rate will not exceed 2.96 m/s. If the
radar altimeter is not available, the mode engages at 30 metres altitude.

Note:L — & — G &2 15mAGL % Tl o 72K, 7 7 4 P ¥NZAR 7 2 — DORREPTLERIERGHCED 5,
T7IAPRARI R =% 7T A FANRTA VICHERET 5 &, TRERIZ 296 2B L v, L—X—5E
AR ECRTIE, CoE—FIEEE 30m THANICR 5,

b
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. TR P BT - DR TR e, W P
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O ! = /-I\“ . i -
& B " - T
Ao roaana. 7 Facemd |
l\ BT e :‘ Y-
\\ / A TR ll
' F T
\ / ST /v-y
%o L \ > 4
\“'-—. :..-’ I-"'"\.: _d', "
i , -
r . <;
I, S 'y
[ \ -
'

Figure 78 HUD symbology in mode LANDN P/O.
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LOW NAV low-level navigation mode

During flight below 100 m the pilot can set a de-cluttered HUD mode. Only the attitude reference and
Flight Path vector remain shown. The LOW NAV mode is enabled if the HUD slave switch (SLAV-SI) is
set to ON (TILL)

100m LA F Z2RITh o &a, 54 vy MZEERIE HUD £— FARETE 2, MESRE 774 P32
R Z =7 FNRRENSE, LOW NAV £ — Fix HDU f¢Jg 2 4 v F(SLAV-SI) % ON(TILL)ic$ 3% &
Az %,

The Course Scale can be brought up into view by pressing the reference button on the control Stick.

I —ZART — VRO SBAR Z v BT L CRIRI GBI LN TE S,

Figure 79 HUD in LOW NAV mode.
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Weapons modes

Please refer to the Weapons employment section for further details.
v 7 v a v ok Vil zSRcE 5,
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Cental Indicator (Cl) Symbology

PPI

fAntenna altitude indicatcr_

Index for antenna altitude

Circle marker

Video marker

Side angle indicator

Altitudeindicator

Reference altitude
=100m

Radar altimeter
inclex

iy

~
- .. Artificial horizon

//,.»-"’d .. =
Range markers N \ ™~ Horizon reference
{here 10, 20, 40, and 80 km|
\\‘\
Radar scan zone * Straight forward
here 120 km s line,

Figure 80 CI symbology in mode PPI

Antenna altitude indicator
T v TR

index for antena altitude
TYTFEEAYT Yy 7R
Clrcle marker
Mo<—7—

Video marker

vTr At~ —7—
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Side angle indicator

VSR

Altitude indicator

e RN e

Refrence altitude=100m
ZIEE=100m

Radar altimeter index

L—X—@mEA Ty IR

Range markers(here10,20,40 and 80km)
Hif~— 5 —(10,20,40 & 80km 23 %)
Radar scan zone here 120km

L — & —EEHIP Z i 120km
Artifical horizon

TR T

Horizon reference

IR SR

Straigth forward line.

Hifi~D 74 v

B-SCOPE

Straight forward

line.

Reference for
Arfitical horizon

Artificial horizon —__

Figure 81 CI symbology in mode B-scope
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Altitude indicator

Reference bar
=100m

Radar altimeter
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Straigth forward line.
HIJT~DF 4 v
Reference for Artfical horizon
BT F-#R 2

Artfical horizon

BT P

Altitude indicator

st

Reference bar = 100m
M N —=100m

Radar altimeter index
L—X—@mEA Ty IR
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Radar PS-37/A

The PS-37/A radar is a mono-pulse X-band ground mapping radar. It is designed for targeting ships and

in a lesser capacity, aircraft. It can be used against ground targets however the effectiveness is entirely
dependent of the contrast and target size. The radar is also used as a navigational aid and is very closely
integrated with the navigation suite.

PS-37/A 3E /) XA AX ANV FOHL b~y vy 7L — LT, TRt e NS RSt b i zER % B
eIt nhcnEd, M EEEICH L CHAT e BT, AT v
PR EHEYA XICHRBIEKFELE T, =X —3MIC b HUEDBT & & b, MUERERE & #iE ICHE
BINTHET,

The radar does not “lock” a target as can be seen on other radar types, but serves to identify the position of
terrain features and potential targets. The radar display is mostly unfiltered and will provide a certain
amount of “noise”. It is up to the pilot to determine what the radar returns correspond to.

L—X—if o x4 7oL —F =itz X5 ICHEER" "7y 7"$ 5 2 LI TE LA, i IS
S ECHEEEO S CEEZE#MICEATE XS, L X —HAZIZEA L7 AN Z—INTELT,
—EED"AX"BEENT T, LXK OWTHEIT 2D13-5 4 vy FORMLETT,

In addition to the search mode, the radar will operate in a ranging mode during certain ground attack and
in the Air-to-Air modes in order to increase accuracy of the sighting mechanism.
Y—FE—FICOVTMAS &, M EBBhpZENZEE -V CTL—X—%2HllfEE— VCEMT 2 L IRHE
PR DR M B35,
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Figure 82 PS-37/A radar.

The radar dish can be rotated in a cone of 65° and the radar is mounted -5.5° of the aircraft X-axis

L — & —olllit 65° Oa—dRICEEEL., L — X — I3z o X#ific-5.5° THY 1T 5T 3,

PPI B-scope

Scan 120 60 30 15 120 60,30,15
zone(km)
PRF (Hz) 475 475 1900 1900 970 1900
Pulse length | 2.0 2.0 0.5 0.5 0.5 0.5
SHORT
(KORT)
Pulse length | 4.5 3.5 1.0 0.5 0.5 0.5
NORMAL

--P109--
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Antenna elevation and scan zone range

The radar is in most cases automatically steered by the CK37 Flight computer. However, the antenna
elevation can during the normal search mode be adjusted £10° from the set angle by use of the antenna
elevation potentiometer on the radar control stick. In the Air-to-air search mode a special indicator for the
antenna elevation appears above the radar display.

L—X =2z At oEGE, CKITRITavEa—RiCkoTHEBIEEINS, LALAEXRL, TV T T
ILR=—vaviE, V=X —aAVY IR —ART AV IDTVTFILR=vaVRTvyavyi—X—
EREAL CHEFEEE—-FCRy P LAMELL 10" FETE 2, ZNEEEE-—FTRT7 VY7
L= a VORFIRRS L — X =7 4 A7 1L A RicBlihg,

Scan zone range (km) Flight altitude (m) Antenna elevation
(relative to the horizon)
(+0.5)

15 - -3.0°

30 > 600 -3.0°

30 < 600 -1.5°

60 > 600 -1.0°

60 < 600 -0.5°

120 - -0.5°

During Air-to-air scan the antenna is angled +1.5° (upwards) and during the Terrain Avoidance mode
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0° relative to the horizon.

ZEXZEE AL, T v T FIE+1.5° (RIO)AER L b, HEEREE — F Tk, 0° TRFHRICHEDILS,

The antenna is steered directly by the CK37 during Target ranging. The radar is then steered towards where
the reticule on the HUD is pointing.

HEMEE R o 7 v 7 F#Flx CK37 CEEfTbNE, L—X—IF HUD oL 7 4 Z AR T KAV bD
T~ o s,
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Antenna scan width

The Radar during search mode has two main modes;
BEE—FhDOL—X =3 2D FELE—F1H 3;

The wide program has a £61.5° (from x-axis) wide and 3.6° tall arc with a search speed of 110° /s

- —
—
———
—

—
-—
i

615°

Figure 83 Radar scan width (wide).
IR 7w 77 sk £61.5° (Xfici L <), ET3.6° #HOMINT, 110° /s DETHE,
The narrow program has a £32° (from x-axis) wide and 3.6° tall arc with a search speed of 60° /s

el 7' a 72 203 £32° X#ic L), BT 3.6° #EiHOMINT. 60° /s DEREE,
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Figure 84 Radar scan width (narrow).
--P111--
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Radar amplifications modes.

The radar has two main amplification modes which dictate how the contact are displayed. The modes are
toggled with the LIN / LOG switch

L—X— 32200 FERMRE—FAH Y, BFEORRIIE L L 0I7ETER RTINS, £— FiE LIN/LOG
24 v FTYVEZLND,

Logarithmic

W — V(24 v F% LOG 1) 3FE#E— P bEoa v 27 PRSI,
The Logarithmic mode (LOG on the switch) is the default mode, where the terrain contacts are more

nuanced

Figure 85 Radar in logarithmic mode.

Linear

The linear mode (LIN on the switch) is the high contrast mode where the difference between terrain types
and elevations are not as important, such as during terrain avoidance or in Air-to-Air modes.
BT — F (A4 v F% LIN 1©)ld, #h EELEEE— Fe2En2Ee— Fo X 5, o O OE
PEHETHRVEAORHWI Y F TR FE—-FTT,
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Figure 86 Radar in Linear mode.

The overall amplification gain can be adjusted with the MKR knob on the front of the radar stick base. It
has a centre snap position that is for good detection for naval contacts.

EROBIEAFIE, L — X =27 1 v 7 LRI D MKR / 7 CHRETE 5, ik EAFEZHRIL©
TURETHY, TIKEFRF Y TRV v a vBRITILN TV,

--P112--

--P113--
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Radar control overview
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Figure 87 Radar controls overview
1. Radar panel with radar control stick
2. AS-mode selectors
3. Passive radar mode selector
4. Pulse length selector

5. Master mode selector
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6. LAND / SEA radar altimeter mode
(LAND/SJO)
7. Linear / Logarithmic receiver mode.
8. Circuit breaker RR TILL (no function)
9. Radar Control stick
10. Terrain avoidance mode selector
11. Radar mode selector
12. Radar scan zone selector
13. Fix trigger
14. MKR (radar gain) dial
15. Memory mode selector
16. Antenna altitude dial
17. Weapons panel
18. Weapons selector
19. Function check mode indicator (no
function)
20. Function check mode selector (no function)
lLL—F—avire—NAT4 v 7Ll —X—03S3 )L
2ASE—FxRL 77X
3.ZEL —X—E—FrL 7%
4HREL 7 &
5,¥ARX—FE—FxkL 27X
6.4 /i F v — X — &gt — F(LAND/SJO)
TR/ R EE -
8.9 —%v + 7L —7 RRTILLU{FH L %2 \»)
9L —FX—avta—LAT 4V
10/ mlEEE — F 2L 7 % —
1l.v—X—F—FkL 7 X—
12.v — 2 —Eff L 7 2 —
13.[EE MV 77—
14 MKR(L — & —Flf5) £ 4 ¥
5. A€V E—FRL X
6.7 v T FEELXAL YL
17 53 F 1
18. 5%+ 1L 7 £
19#HEF = v 7 — FIREBUWEHI L 72 \»)
20HtEF = v 72— FRL 7 Z({EBIL 22 \»)
--P113--
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Radar controls

AS-mode selector: Toggles anti-jamming filters.
Passive radar mode selector: ON / OFF. Toggles passive search.
Pulse length selector / PULS/ NORMAL KORT: Toggles pulse length to compensate for brief returns.
Master mode selector:
BER, radar off, but pre-warmed.
NAYV, Radar display possible, but only after 180 seconds after main generator comes online.
Search mode.
ANF: Radar function dependent on selected weapon.
SPA/ LANDN NAV/ LANDN P/O. Same function as NAV.
LAND / SEA (LAND / SJO): Please refer to navigation section. Changes the signal modulation on the
radar altimeter.
LIN/ LOG: Selects Linear or logarithmic processing of the radar receiver.
RR TILL: No function. Used to override electrical errors.
Radar control stick: Used to move radar cursor (or Cross / circle markers)
Terrain avoidance mode switch: Enables Terrain Avoidance mode, reset when radar is set to AQ
Radar mode selector: Three position switch on top of radar control stick.
AO: Switch forward. Radar off.
Al: Switch in middle position. Radar On. Wide search mode with Sector PPI
A2: Switch aft. Radar on. Narrow Search. B-scope
Radar range selector: Increases / decreases radar scan range. Range indicated on bottom of Central
Indicator.
Fix trigger: Used for taking fixes (Visual or radar-based) as well as locking targets during Air-to-Air use.
TO: Neutral position
T1: First trigger detent (rebounding to T0)
TV: Second trigger detent (rebounding to T0)
Memory picture switch Turns radar antenna off but saves current radar picture. Memory mode will reset
when radar mode switch is moved to AQ or A2 or enabling Terrain avoidance mode.
Antenna elevation potentiometer: During search modes the antenna can be steered in elevation slightly.
Has a middle “snap” position.
MKR potentiometer: Regulates the amplification gain of the radar. Has a centre “snap” position for the best
contrast against naval contacts.
AS-E—Fe L7 Z5MGET7 4 v 20U Y FZ
ZEL —X—%—FtL 7 %X.0ON/OFF.ZEERICYU v & x
B+ L 27 2:/PULS/NORMAL.KORT: ] R Z Y]V # 2 T, HOM Y 2 — v 2 MEd 5,
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VAR —F—FEL T X:

BER L — 4% —OFF /28R T 3

NAV L — & —FORufE, Lo L ERBEESER SN T 180 Bk0 B TH S, EHE—T

ANF L — X DFEREITEIR S N7 L& ITiKF 3%,

SPA/LANDN NAV/LANDN P/O NAV & [A/kE

LAND /SEA(LAND/SJO) F 7 —v avt 27 av il L — X —GEHOESOLFAL2EET 3,
LIN/LOG L — & — 315 % DAL % 1T 2> U % 3E IR

RRTILL #EEL 72y, BRRL T —DHFICA—N"—F 4 F T 37-0fHT 3,

Radar control stick L — & — 74—V L ZH#jHh 3 DICfHH

Terrain avoidance mode switch Hifg[alEE€— F2Hxhicd 2, L—X—D ) vy PITIZF A0 IS 3,
Radar mode selector L — X —2a Y B —L AT 4 v 7D3I KL a vy AL v F

A0 A4 v F%HlIC, L—X—0OFF

Al 24 v FZhic, L—X—0ON, PPIL, JAlEREE—F

A2 24 v F %A, L—X—0ON, B-scope, IHER

Radar range selector L — X —OEREHEZ BN/ X2 2, . € v 2 —A4 v 7 — XD TICER
INs,

Fix trigger BIE(AR E 213 — 4 —HED) R T 0L T Th | ZENEE—-FCHED R v 7 Icf#
o

TO BAZL AR v a v

TI1EH®D )7 —(T0 IR 5)

TV2EHD MY A7 —(TO KK %)

Memory picture switch L —X—7 v 7+ % OFF i3 %%, HEDL -4 —v 7 F ¥ —%2RGFT 5, £
EY)—F—Fld, L—X—%F—F24 v F% A0 2 A2 gk — Fic L7z & 2RI N5,
Antenna elevation potentionmeter JEfFE— FCTT7 ¥ 7Dz b0 ICIEECE 5, FRIC"ZAF v
TR avib b,

MKR potentionmeter L — X —DIGIENGZH# T 2, hRiICELTOa Y P IR FBRBICKRZ"ZAF
y TR a v hd b,
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Radar setting controls.

Figure 88 Radar controls.

1. Radar filter knob

» Adjusts the brightness filter of the Central Indicator.

2. Radar symbology test (CI-SYMBOL)

» Used to test the CI symbology when on the ground, symbology displayed for 3 minutes.
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3. Symbology brightness (LJUS S)

» Adjusts the brightness of the CI symbology.

4. Radar brightness (LJUS RADAR)

» Adjusts the brightness of the radar display.

5. MKR potentiometer.

» Manually adjusts the radar amplification.

1.Radar filter knob

SSEVR—AVIT—RXDT 4 NR— DI 5 IR
2.Radar symbology test(CI-SYMBOL)

>>HLEC, CIORSERRT A M, &5 3 aERRIND,
3.Sybokigy brightness(LJUS S)

>>CI Dits O 5 X % i

4.Radar brightness(LJUS RADAR)

>>L—X—=F 4 A7 LA D5 X %

5.MKR potentiometer.

>> L — X — D14 % T8

Note: The radar is automatically turned off when the nose-gear is depressed (aircraft is landed).
Note:/ —X ¥ 7 M b (BiZEtkr &l &, L—X—FHFITY o 5,

--P115--
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Terrain avoidance mode.

Figure 89 Terrain avoidance mode.

The terrain avoidance mode is designed to allow flight at low altitudes in poor visibility. On engaging the
mode, the radar antenna will be set to 0° relative to the horizon (assuming the antenna altitude
potentiometer is set to the middle position) and the antenna beam will be narrow in altitude. This results
in the radar only displaying radar returns at the same altitude as the aircraft.

Mz abiEe — Fix, HESE T KEEZRITT 2 20 ICRKEt I TnEd, TOE—-FICT 5L, L
— X =T VT FIRFRIC O ey b I(T v T FEEEMAE S PEMEIC ey P EIND) TV T
FTE—LORENR A ET, COMBR, L X —RENIMER LR CEEr Db DT ICh )
ER

If the radar is set to B-scope, the narrow search program is used. The B-scope displays the area 1000 m -
10 km ahead of the aircraft.

L —X—% B-scope ICt v M5 & HEHER 70 /7 L0 X E 3,B-scope TIEMTZEHED 1000m-
10km e Rm I 3,
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The terrain avoidance mode is disengaged when the radar mode selector is set to A0, so that switch between
PPI (A1) and B-scope (A2) can be made without disengaging the terrain avoidance mode.

o EmhEEE—FidL—X—F—FtL 72— A0 O & EfERI L, 24 v F1x PPI(A1) & B-scpoe(A2)
DffClx, H EELEEE— FidfgRIn IO v FELTcE £ T,
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Passive scan mode

If the radar is in mode A0, the radar display is turned off. The CI symbology can be displayed if the Passive
search mode switch PASSIV SPAN it set to TILL (on). The radar receiver scan in a wide search mode. The
antenna altitude is set to the selected scan zone range. The radar will receive jamming signals and display
from where they are received, but will not emit anything itself.

L—X—FE—FRAODLE, L—X—FT 42746 TnET, LNy v TEEE—FRAL v
F PASSIV SPAN 28 TILL(ON) ThiiE, CloRenfnInEd, L —XZERITLEZ > —=—
FemY Ed, Ty B, BRI N EEEFC ey I E T, L X3 EESEZEL.
INREIHrLREINLEZ2PRRLE T, B0 3—VURELTEA,

Figure 90 Radar in passive scan mode.

Memory mode

When pressing the memory mode button, the radar transmitter will cease to transmit and the current radar
picture will be frozen. The displayed picture will last about 30 seconds. The normal radar functionality will
return of the radar mode selector is set to AQ or A2, or if the terrain avoidance mode button is pressed.
AEY—FE—FRZ VT, L—X-RERIEIREZLO T BEDOL — X —HE2EE S N E T,
L— X —HifRiE, HEO0BIEEDbDTT, @HOL X —HiEFL - X —E—FtL 2 2% A0 »
A2 125 20, WERENEEE—FRZ V2T LR 7,

Figure 91 Memory mode.
--P117--
--P118--

App-27 RWP and countermeasures system

App-27 Radar Warning receiver(RWR)

The APP-27 Radar Warning Receiver (RWR) System is designed to alert the pilot of being illuminated or
locked on by a radar and thereby warn of potential threats. The RWR receivers are fitted on the leading
edge on both of the main wings and a rear receiver mounted on the boom above the ejector.
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APP-27 L — X —EHZEHRWR) Y 27 LlF, L—Xho0lEd 2 0idey 74+ v i fmy bic
BEET2LOBEINTEY, LT Lo TBHENERZ &S L £, PWR OZERIT. WEROHTR
ICHY i TnT, BEZERETFROO EfficREI N TeE T,

Figure 92 RWR display.

There are two main components to the RWR warnings. The first is a ring of lights around the radar display
on the Central Indicator. Each of the six lights indicate a detection “lobe” around the aircraft. Each lobe is
approximately 60° . As such, if the light at the 2 o’clock position is lit,the radar is detected from the front
right lobe. As the course ring is mounted around the indicators,it is simple to not only detect the direction
of the signal but also the rough bearing towards it.

PWREL I 200FHE AV K-SV BBV ET, BAIODDE LV X—f VI T —XDL—XT 4
z7v4®ﬁﬂ®74bf? EHTO62DT A4 FHBMZERDORE Y O"w =T DI ERRLET, Ih
bow—73f) 60° T, BIZIE2FEHAMD T4 FBRAT LR, L—X =3[4T RO R — 7 %R
HLCweEd, FREGEY IO T ona—x Y v 7 e FERICID AT b nTw 50T, Hitcfs
SO ERIBT 2720 Th{, ZRICADP I BBE P EMS LB TEET,

Figure 93 RWR modes.

The second component is the audio warning. The signal received is translated to a certain tone.The tone is
the Pulse Repetition Frequency of the received radar signal in hertz. So a radar signal received with a PRF
of 1500 Hz will yield a tone of 1500 Hz up to a certain PRF value.Very high PRF are instead warned by a
special tone, alternating between 1000 and 2000 Hz.

2000aVE—FV I, BICX2EETT, ELLGETEO2EHOBERL &) 3, G-I
fEL7zL =X — 55D V2D IR LB E ~ Y B L7z b ©C¢9, PRF 28 1500Hz O L — am
T x5 L728A. 1500Hz 2 HF5&E PREF £ ¢, 1500Hz @ F —v 23 E s, FEHICHE PRF Thih
(D Y I 1000 25 2000Hz DA 755l 7e b — v cEHIN D,

--P118--

--P119--

Given the lack of the system to classify the radar, the classification is up to the pilot to determine the radar
type. A general rule of thumb is that a higher PRF is more likely to be a tracking rather than search radar.
L—X—% T 5 AT LBR D, L—X—f I A vy FBHETL R TE R bRy, —fik
W78 #8582 5 13, W\ PRE 3, #RL —X—Clda . BIfL —X—Td 2 aREMEA R,

The RWR has 3 operating modes. The modes are operated by a three-position on the right side console.
RWR E30DFBEIE—FAH 5, ZOE—FiE, HavV—AT3D20FRY Y avIicEFans,

OFF (FRAN): RWR is off and will not provide any warnings.
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LIGHTS (LJUS): Visual warning only. Audio warnings muted.
LIGHTS / AUDIO (LJUS / LJUD): Visual and Audio warning.
OFF(FRAN):RWR (Z off Tfi] $ ¢ X oo,
LIGHTS(LJUS): KR & D h, EEEIXFIE,

LIGHTS /AUDIO(LJUS/LJUD): %R & ¥ T&&,

The volume is controlled by the UK DAMPNING knob on the left vertical panel.
R DEE 4 LD UK DAMPNING / 7' CHilffic& 3,

Figure 94 RWR panel.
--P119--
--P120--
KB countermeasures pod
Figure 95 KB panel

The KB countermeasures pod provides chaff and flare deployment capabilities for the AJS-37.

The KB pod contains both chaff and flares in separate sections of the pod. Since the pod can only be
mounted on the inner wing pylons, the aircraft likely has to sacrifice some offensive weaponry in order the
provide countermeasures capabilities. The pod can be carried on either wing, or both at the same time.
KB XHiRy FizF+ 7 & 7L 7 Offige % AJS-37 b 725F, KB {HiRy FigF v+ 7L 7L 70
BENZTNENEY FOjlokZ v avicpdonTnsd, Ky FIZRMER A v o238 710
55 DT, NIKEES D7 DM DBE RN Y T 28560855, Ky Fidhid LM OR
THETTE %,

The flares are designed to disorient heat-seeking (IR) missiles and equipment and the chaff is designed to
confuse radar emitters and missiles.

7L TIEBERI(R) I 4 V2B EZIRILT 2 L OGS, Fr 73— —KEFL I A 2R
TEDEHIFEFI TS,

The KB pod contains a maximum of:
36 flares.
XXX chaff bundles
KB+ v FidRAERE T
36 7L7
XXX 5% 7
--P120--
--P121--
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Operation

The pod can use used in either the automatic or manual modes. Operating two pods is identical to operating
a single.
Ry FRHEIT =27 A TH Lo THMTE S, Z20Ky FOBREDH—T) & T L[k
TH 5,

Manual mode

Fr7i34o007w 7051 OTHKTTE 5,
Chaff program1(P1)Rapid release
Settings:
Mode selector KB in mode 1,
Chaff / flare selector in mode R or R+F.
Streak selector in mode 0. KB release switch (on canopy frame) in mode OFF (FRAN)
v T4 VT
E—F2lL 7% —KB%ZE—F1IC
Fr7/7LT L7 X2 —% REITR+EIC
ALY =2%L 7 RX—%E—F0IC. KB Y —RAXA4 vF(Fx/E¥—icdH3)%E—F OFF(FRAN)IC

Initiation and Function:

When the KB release switch (on canopy frame) is set to INT (Interval) or KONT (Continuous),chaff is
dispensed rapidly.

Total release time: 1.5 minutes. Both pods release in parallel.

Flhs & HRE:

KBV Y =224 v F(Fx /=7 L —LIlH %)% INT(f v Z—rV)F 721k, KONTGESE) IC£ v b
THLF Y 7IIRETEAMINDG,

ETOR TR 155, MO FRy FAWTLTERTFINS,

Chaff program(P2)medium release
Settings:
Mode selector KB in mode 2,
Chaff / flare selector in mode R or R+F. Streak selector in mode 0.
KB release switch (on canopy frame) in mode OFF (FRAN)
v T4V
KBE—-F2L27X—%E—F2IC
Fx7/7LvT L7 X2 —%E—F RELZFIR+FEAPY -7 LI7X—%E—-F0IC
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KBYVY—2249vF(Fxv/ —7L—L4lcH?3)% OFF(FRAN)IC

Initiation and Function:
When the KB release switch (on canopy frame) is set to INT (Interval) or KONT (Continuous),chaff is
dispensed rapidly with intervals of 2 s release and 2.5 s pause. Interval is repeated as long as the KB release
switch is either held in INT (intervals) or KONT.
Total release time: 3.5 minutes. Both pods release in parallel.
The P2 program is used by default when using the quick release function.
Flts & HRE:
KBVY—224 v F(Fx /=71 —1ilH %)% INT(f v % —>1)F 7213 KONTGESE) T+ v b
T5L, Fr 7 ZARECA S, 2P an, 25 kT2, 2l KB Y U —R 24 v 5% INT(A
VR —o30) & 7213 KONT ICfRFf L T B e < o
TRTOHR MR35 WiFDKRy FaoilifTL TR TFIns,
P2 77 77 NIRRT THRET, IRECHAI NG,
--P121--
--P122--
Chaff program3(P3) Slow release
Settings:
Mode selector KB in mode 3,
Chaff / flare selector in mode R or R+F. Streak selector in mode 0.
KB release switch (on canopy frame) in mode OFF (FRAN)
kv T4 VT
KBE—F2L7%—%E—F3IC
Fx7/7LT L 72 —%E—FRELIFIR+FIC, APV =2 wL 7 X—%E—F0IC,
KB#TAA v F(Fv /¥—7L—LiCH D)% E—F OFF(FRAN)IC

Initiation and Function:

When the KB release switch (on canopy frame) is set to INT (Interval) or KONT (continuous),

chaff is dispensed slowly (1/5th of the speed of program 1).

Release switch is either held in INT (intervals) or KONT (continuous).

Total release time: 8 minutes. Both pods release in parallel.

Brlth &t RE:

KB#TAA v F(Fr / ¥—=TL—L1lH2)% INT(L v Z—r1)F 713 KONTGERE) ICE Y b5
L F X7 VI NS (T e 7481 D 1/5 DAE—T)

WFAA4 v F% INT(A v &2 —0) 2 5 KONT ) I {554 %

2TORTRES 77 WmGoKRy FroiliftL TR NI,
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Chaff program4(P4) Slow streak release
Settings:
Mode selector KB in mode 3,
Chaff / flare selector in mode R or R+F. Streak selector in mode 0.
KB release switch (on canopy frame) in mode OFF (FRAN)
v T4V
KBE—F2L 27 X—%E—F3IC
Fx7/7LT L7 X2 —%E—FRDPR+FIC, APY—Z7FE—FZE—F0IC
KB TFAA vF(Fv/ ¥—=7L—LI1CH2)% OFF £— F(FRAN)IC

Initiation and Function:

When the streak selector is set to mode 4, the pods begin to dispense chaff slowly (1/5th the speed of
program 1). If any of the other chaff programs is needed during the release streak, the program 4 is inhibited.
The streak can be renewed if the streak selector is cycled (mode 4- 0 -4) Release switch is either held in
INT (intervals) or KONT.

Total release time: 8 minutes, 16 minutes if two pods are carried. The left pod will empty before the right
pod begins to dispense chaff.

Flts & HERE

APV =2 RL 7 E—%E—F4iCky b L, By FRF ¥ 72HH 2D V(TR I7ITL1D1/5D
A= )G S 2. 8T ¥ 7D 70 7T ARREIC oG . 70 s T L4 13EIEEI NG,
APV =272 2 2—%Y O EZL(F-F4-0-4) L ALY =2 ZHEHT 5,

BTFAA v FiE, INT(Af v 2= 0)F 7213, KONT &5 o0 THREFS 5

TRCOFTRE:8 7r, 2 200Ky FEREETLCwaEH 167, Ky FREIChL ARy FOoF v
THAAIEE B,

--P122--

--P123--

Quick release

The quick release will supersede all other ongoing programs. The previous program will resume after

completed quick release, with exception of chaff program 4.

/AN W'Jﬂ i?‘)v77t177la4’6‘2’950

Note. Flares can only be released via the quick release mode.

Note. 7L 73R aH FTE— FCORAEETH 5,

Settings:
KB mode selector: Desired position.
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Chaff / Flare selector: in desired position. R: Chaff only, R+F: Chaff and flares, F: flares only.
Streak selector: Desired position

KB release switch: Desired position.

v T4 VT

KB E£—FL 7 X —HEDETIT

F*7/7VT L 72— FHEOETT RChaff DA R+F:F ¥ 7L 7L T F:7 LT DH
ALY =7kl 7 X —HEDEGHT

KBV U =224 v F HLEDEGFTT

Initiation and operation.

Chaff and/or flare release is initiated by pressing the countermeasures quick release button on the throttle.
Release in continue until the button is pressed again. Beware, the pod will empty rather quickly if release is
not cancelled. The indicator light MOTVERK will appear on the right indicator table during release.

The release mode depends on the setting of the chaff / flare selector:

In mode R, chaff is dispensed according to program 2 (P2).

In mode R+F, chaff is dispensed according to program 2, with a single flare every other second.

In mode F, flares are dispensed every other second.

The chaff release will last for 3.5 minutes and the flares for 72 seconds during the quick release.

Filts & HRE:

Fr 7 ()7L 732y bAONTRAKRT AL v F TR TIPHIBEI NG, HTIEFRZ VDD
—EIINZETHRIONS, HTEF Y verELAVERY FRTCLELLICHRE I LICHER, &
Tk, HfEREeT — 7 i MOTVERK f87R 7 4 + 238 %,

HFE—FIZ, F¥7/7L 7L 7 2 —DFRTEIKFLET:

E—FRTCl. F¥ 708707 5L2PDIC LR CHIiINE T,

EF—FR+F CTlE, 7478370770217z oToO e, 1BEFEIC1207L 7T,
E—FFTiE, 1®EBIClo2D7LT7TY,

AT, FY70%TiE, 358, 7L 7 720&b0 4,
--P123--
--P124--

Automatic mode

The Radar warning receiver APP-27 will initiate chaff release when a radar lock.

L— X —ERZEWAPP-27 3L —X—uy 73N &, F¥ 7D T ehlliL £,

Using the integrated RWR(APP-27)
e RWR(APP-2) #fHEH L £,
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Settings:
KB mode selector in mode A (automatic).
Chaff / flare selector in mode R or R+F.
Streak selector in mode 0
KB release switch:
- OFF (FRAN) - Automatic chaff release disabled
+ INT or KONT - Automatic chaff release enabled.
v T4V
KBE—FxL2%—%%—F A(HE)
Fr7/7LT L7 X —%E—F RXITR+FIC
Ar) =277 2—%FE—F0IC
KB TMAA v F
- OFF(FRAN)- A&7 v 7 % T #%)
* INT or KONT-HE 7+ 7 # T A%

Initiation and operation.

When the radar warning receiver detects a radar lock in targeting mode, chaff is dispensed in

program 2. Chaff release continues until the radar stops tracking or the KB release switch is set

to mode OFF (FRAN)

Fe & 8

L— X —ERZ G E—T v T4 VI E—FCL—K—ny sk T 5L, 70 T4 2 TFY TN
BfiE g, L—xXBi2kE 550, KB TAA v F%E—F OFF(FRAN)IC® v F §25ETF¥ 7D
ke nE 7,

Using the U22 or U22/A
U22 7 U22/A f#H

Settings

KB mode selector in mode A,

Chaff / flare selector in mode R or R+F.
Streak selector in mode 0

KB release switch: KONT

vy T4 VT
KBE—F2L7x—%E—FALIL
F¥7/7LT7 L7 % —%F—F RXIZR+F
APV =277 X—%E—F0IC

KB YV VJU—2xx4vF:KONT
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Initiation and operation

The RWR-capabilities of the U22 or the U22/A ECM pods will dispense chaff in program 1(rapid release)
if detecting continuous wave radar signals such as active missiles or other high power emitters. Release is
indicated by the MOTVERK light on the right indicator panel when either the U22 pod is emitting and /
or countermeasures are released by the KB pod.

The pod cannot be jettisoned.

Fs &

U22 X3 U22/A ECM &Ky FICIE RWR BB BV, T 277 4 7 I3 A AXiFho st etz & o
MBI L 2L & F v 727077 L 1EEE T) TR T2, U22 Ry FOFRLTw3 L &L/
X KB Ry FROoMPIFEERTLTWS L&, AR 40D MOTVERK 74 F ORAT TR S L
%o

Ry FIZKETE LA,

Indication

During either manual or automatic chaff release, the MOTVERK (countermeasures) light appears on the
right indicator panel.

2= a T ADPHBITTF ¥ 72 TH., G553 F 1D MOTVERK (countermeasures) 7 4 F 235345,

When 10% of the chaff load remains the KB V SLUT (left KB empty) and / or KB-H/ KA SL (right KB
empty) flashes on the right indicator panel, and will be lit when fully empty of chaff.

F v 7DD B 10%ICTRo72 & &, HiER-S4 D KBV SLUT(AE KB %) & /X i3 KB-H/KA SL(£5 KB
ZE)BHIEL, T 7052 D L AT 5,

When 10% of the flare load remains (4 flares) the FACKL SL (Flare empty) flashes, and will be lit when
the pod is fully empty of flares.

TZLT DY B 10%4 7L 7)o 72 & &, FACKL SK(Flare empty) 23S L. Ky FDO 7 L 7221
5 LRITT 5,

Flashing indication is cancelled by pressing the master caution reset button.
HBMoORRIX, vAX—a—vav )ity PRXVYTHFY Y EALTED,
--P124--

--P125--

U22 or U22/A ECM pods.

The U22 and U22/A pods are the electronic countermeasure (ECM) or “jammer” pods designed to
interfere with hostile radar systems to inhibit tracking and locking functions for self-protection purposes.
The pods cannot be jettisoned. The pods are of a repeater type, meaning that they will only emit when
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receiving a signal, thereby operating largely automatically.

U22 & U22/A Ky Fid, IBEFRPIFBRECM) E/13"Y vy I v 7" y FC, L —4—v 27 41
XL CHCHI#EEN O 0% HE L 72 W REIFIEO 720 T3 2 XSGt IhTws, Ky Fid#
BTERV, 2ORY PRI E—X =24 7T 52T RETRET 2720, #EHDL CITHE)T
b5,

The ECM pods exists in two versions. U22 (previously called KA) is the older pod with only ECM features.
U22/A is a more recent (mid 1990’s) update with a more modern cooling system as well as various
improvements such as limited electronic intelligence(ELINT) gathering.

ECM K&y Ficid 2 2D =Y a YRIFEET 5, U22(HiE KA &EENR72)Idd R Yy B¢ ECM BfED
HTHD, U22/A1Ed o &5t (1990 FRFIE) D7 v 77 — b THAW R GH > 27 L% i 2. REW
O BFEBINEELINT) 2 &0, I EIBUERRIN T,

The U22 pods are directional in their emission envelopes, the pod can emit in a cone of = 60° gyro
stabilised horizontally and about £ 45° vertically.

U22 Ky PG #EFECHmaERH Y, Ky F2pb£60° oa—vThbh, |EFMICE45 T
Vx4 nic Ko TRELELIN TS,

U22ECM pod

Settings U22

OFF: mode 0

Automatic: mode A

Standby (pre-heat): mode B

The other positions of the U22 mode selector are not used on the older U22 pod.
U2y 74 v7

OFF:£—F 0

HE):£—F A

ARV ANA(RE):E—F B

fhorRyvavo U2 —FkL 7 x—iF, HnwU2Ky FCEEHLZRN

Initiation and operation

The pod requires 3 minutes of pre-heating in modes A or B before it can start emitting. With the mode
selector in mode A, the pod will automatically emit when illuminated by a radar from the frontal aspect.
Flha & 8

Ry PR ZIRD BHTICIE, £— FAXIEB C3RMoRMPLETCH L, E—FRL I X —%E—
FAICTSE, Ay FRIEH2» O L — X 2R SN2 RICHEI TN Z B3 272 9,
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Indication

During emission, the MOTVERK indicator light appears.
N

B iz, MTVERKER 7 v 7038 5,

If a fault occurs in the pod, the indicator KB-H/KA SL light flashes. This warning is cancelled by pressing
the master caution reset button. Doing so will automatically attempt a restart of the pod.

Ry FICERFET 2 L, KB-H/KASLIER 4 PRI 5, EHlE, v A& —a—vavity
FRZVEIL TRy vV TED, 29952 L THBINICK Y FOMMBEIAHKL LN S,

--P125--

--P126--

U22/A ECM pod

The U22/A is a slightly improved version of the U22 pod, with expanded capabilities:
- New cooling system.

- Added data cartridge.

- Increased sensitivity.

U22/A 13 U22 Ky FORREBILIR S L7z, el —r a v Th b,
CFREI Y AT L

T =XHh—FY v TOiEN

- R o L

Silent recording functionality for electronic intelligence (ELINT) purposes. The pod will record incoming
radar signals which can be used to determine the type and position of emitters via triangulation.
BEBRINEELINT) D720, Fih ik s 28, Ky N, PoCE L — X —BE5 2o x4 7
CEMBIRIC X 2GR T 5 220 T 5,

The U22/A in operated on the same panel as the U22 pod.
U22/A Ky Fo#EMAIZ, U2 Ky FERLNAALTIT I,

Resulting mode U22 mode selector mode U22 bandwidth selec-
tor mode

Ooff 0 No function

Preheat A F

Silent recording A GHJK

Active emission B FGHJK

Active emission D FGHJK

Active emission E FGHJK
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BEIRE—F U2E—FRL27ZX—DE—F U2V F7A4FkL27&X—FE—F
OFF 0 BEREL 72\

REW AF

+A4Lvbhbra—F AGHJK

777 4 7 AFGHJK

777 4 7t B FGHJK

777 4 7 C FGHJK

777 4 7 D FGHJK

Settings:
+ OFF: Mode 0 Pod is disabled
- Preheat: Mode A/F Pod is being preheated and prepared for use.
- Silent recording: Modes A/G - A/K The pod will receive and record incoming  signals, and will not emit
any jamming signals.
Mode A/G: Low sensitivity.
Mode A/H: High sensitivity.
> Mode A/J: High sensitivity.
> Mode A/K: Automatic sensitivity cycling between mode A/G and A/].
- Active jamming modes B/F- E/K

Pods will automatically emit when illuminated by a radar from the frontal aspect.

kv T4 VT

- OFF:£—F 0 Ky N

- REW E—FA/F Ky FIIREZHIBL, fEAD-® 08 irnci 2,
“FALvibLra—F —FA/GA/K Ky Fiz, RELAEZL-F—-EE52ZELa&L, Vovy
IV ERREIRL W,

E—F A/GARRKSE

®— F A/H: &R

T— F A/J AR

E—FA/KA/G & A/] DREICHBIKED Y 2

T UF4 7Y% v E—F B/F-E/K

Ry Fid, firboL—&2—1ch L, BERIE

--P126--

--P127--

Indication during silent recording

Visual:
Indicator light MOTVERK flashes on the right indicator table. It flashes with 8 Hz if receiving a CW
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(continuous wave, likely an active radar missile) or other high power emitter. It will flash  with a frequency
of 4 Hz if any other signal with a lower PRF is received.

E<UN

fidgm T — 70D MOTVERK #8775 7 4 F 2380 CW(T 77 4 7L — &= I 54 v @ X 5 7)) X
(E. o U % ZA5 1 iE 8Hz TrRU. 55, K PRF %53 % & 4Hz @ 5,

Audio

Three types of sound cycles are used.

1 second tone, 1 second silent: Likely a search radar

3 tones per second, 1 second silent: Likely targeting radar

5 tones per second: CW or high power radar.

N
o7

=]

324 T70EBYIVBbo RIS,

1#E =y, 1 W@ EEL —F—D X5 GG
13 b=y, 1B HEL —X—D X5 25hH
1#ics5 b=y, 1 BE»CW X idEtH iy — 4 —
--P127--

--P128--
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Countermeasures control overview

Figure 96 Countermeasures controls overview.
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21.

. KB release mode switch on canopy frame

. App 27 indicator

. Master caution cancel

. Left KB pod empty indicator light (KB-V SLUT)

. Right KB pod empty indicator light (KBH /KA SL)
. Flares empty indicator light (FACKL SL)

. Countermeasures indicator light(MOTVERK)

. Function check (no function)

. KB switch, nose-gear bypass (KB)

. Function check selector (no function)
. Function check selector (no function)
. KB control panel

. App-27 RWR mode selector

. KB mode selector

. Chaff / flare selector

. KB streak selector

. U22 panel

. U22 mode selector

. U22 Bandwidth selector

. Master mode selector

Countermeasures quick release (on throttle)

1.¥%v //¥—7L—LDKB&TE—FNZA4 vF
2.App27 {5 AR

AKX —a—vavFyr kL

4./5 KB F v PR LiER 7 4 F (KB-VSLUT)
5.4 KB v P& LIER 7 4 F (KB-H /KA SL)
6.7 L 77 LigE/R 7 4 b (FACKL SL)
TRPTFBAER 7 4 F (MOTVERK)

8. BN (RE L 72 \»)

9KB 24 v F, J —XFT 4 ,52(KB)

10
11
12
13
14
15
16
17

BEfERF v 7L 2 X2 —(BEEEL 72 \)
ENEMER T = v 7L 7 X —(BEREL 7 \»)
KBazvirue—n -z
AP-27TRWRE—FkL 7 X
KBE—-FEL 7%
F¥7/7LTRL IR
KBAM) =271V T X
U22 X4 v
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18U22E—F&L 2 %

19.U22 JAEEci 2 v 7 &

20~ AX—FE—FkL 7 X

21 FBREAK T(Rey bvicdh B)
--P128--

--P129--

Navigation system(ADR/TILS/TERNAV/Doppler)

The AJS-37 Viggen is equipped with a rather advanced (for its time) navigation system. The system is

based on the principle of Automatic Dead Reckoning (ADR). By inputting the origin point (the take-off
position), course, airspeed and attitude, the current position can be established.

AJS-37 © 7 SR R QYR & L TIOMTEY 27 A %28 KL T 5, > 27 20, HENHERINTEE(ADR)
ICHD VT W B, T A (R R) & e, O SURE & BB X ) BIEH A EE S h B,

ADR principle

The initial position in entered into the system, and from this a three-dimensional vector is created based
on flight data from the Flight Data Unit (main pitot), attitude, course, and airspeed.Inputs from the
accelerometer unit small changes are taken into account in order to refine the information from the
flight data unit. The drift due to wind is compensated by either adding pilot entered ( forecast) wind
values or the movement detected from the Doppler unit.

P DIGFA S 2T LT AT I, 3 DOPEIER 7 PADBTRITT —2 2=y F(EYE F —E) DO DL,
R, WXL T — 22 ofEb s, IEE»SDANBRITT — 2 2= 2 b OEHROFIEIC{H
AEnz, Bk 2@~ 4ay 200 AME(FHENDS Ny 77 —2=y Mic X282 ofific X
> TR I N 5,

Calculation

Every 103 ms the calculated vector is used to calculate change in the ground-referenced speed. This
change in motion along the ground is added to the entered take-off coordinates and will continually
update this position during the flight. This is known as the basic position, which is the basis of the
navigation system.

103ms FICFHRE I N2 76013, NHMSRELOZL 2 AT s -0 il s, ZoHLicxd 25
ZDZAIE. AN I NIRRT N CTH Y EHICRITIIEZ EN 3 2, ChIFEARAEL L
THILN, Miiky 2T L0EARTH S,

62



Latitude
[

Basic Position

Longitude

| 103ms i 103ms i 103 ms
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Flight plan & Waypoint types

The aircraft can use a number of different types of entered coordinates.

ZEtklz, WO DRE 57224 T7OFSTANINEEEFEHTE 5,

LS. The take-off airfield.

B1-B9 are normal navigation points that constitute the navigation polygon and the planned flight path.
L1: Primary landing field. Default to be same as LS.

L2: Secondary landing field.

BX: Mark points outside the navigation polygon. Mark points will not be added the fuel and time
calculations and only serve as reference points.

M: Target points. Assumed target position. Any waypoint can be changed to a target point. Will be
indicated in the HUD in certain modes and can be used for weapon delivery. For example, if Waypoint
B5 is set to a target point, it becomes M5.

U: Pop-up position. A position set relative to the target position. Entered as the distance from the popup

position to the target. Used to plan approach against a fixed target or area.

LS. fffE L - RiTHTH 5,
B1-B9 I3 HOMIER A v b CTHEFR U = v & RATRHEA RS 2 #Ek5 % ,
L1 EERITS ., BH¥ETIILS.LFKTH 2,
L2: VA RIS
BXAMiERY v iD~—2F A v b, =278 A4 v Mg, BERFFHE ISR S s, SiES e LT
DHfFDbIND,
M: 2 =79 b FRA Vb, BEINSZHEDYFT, WFOv 2 ARA VY X =7 v bFRA v MICEHE
TZ 2%, EDE— FTIIHUD ILERHA TN, BREOKNICHHTES, fIIX, V=AF4 v+ B5
EEA=T Y FRAVIICRY bTBE, ZRIT M5 &R D,
U:Ry 77 v 7l BriE 2 —7 v bRAVMKEL TRy b5, Ky 7Ty ErLX—F
v P~ E AT %, FEEHESHIB~OEAGHE O - DT 2,
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Sukhumi-Babushara

T g
Figure 98 Typical flight plan with 4 waypoints (with a target point M3 assigned). Mark point BX1 added and
the optional pop-up point attached to Target point M3 (U3). LS being the starting airfield and the primary
landing base (L.1) and the secondary landing field (L2)
fig84 oD Y = A KAV MK —=F v FFEA v b & M3 CHlY YO » o7k 2 —REERITEE, ~—27 R4 v
FBXIBMA LN, =7y P RA YV FM3RREY STy I RA Y FUDBMEONT S, LS iZBIAR

fTHch b EEEEM(LD L BIEREEH(L2)

Please refer to the procedures section for details on how to enter coordinates. Coordinates will
automatically be added from the data cartridge once loaded if available. Refer to the reference number
sheet if needed.

FEEEAN DfFMIE, 7oy =YY v avie Sl BEET - 20—t ) v UBATE 256, &
DAl BTHETMA ON D, ZHES Y — P 2LEITE L TEM],
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Automatic and manual initial course.

In order to determine the current course of the aircraft and all subsequent movements of the aircraft, the
64



system requires an initial course.

PR Z DB DO T R TCOBEOHED /-0, ¥ AT LT IZWIHEIR B VETH 5,
Automatic

During take-off (between the intervals of 110 - 200 km/h) the computer compares the course servo
with the entered runway heading. In case of a deviation from this heading, an average of the course
indication from the Attitude Director Indicator (ADI) is immediately added, resulting in correct course.
This is indicated by the Course scale in the HUD moving slightly due to the correction. The course
correction servo is connected and is indicated by the course ring on  the Central Indicator and the Attitude
director indicator (ADI) rotating. After the initial course setting the magnetic course servo is
disconnected which has continually been connected since the ADI fast erect on start-up.
BEFERF(110-200km/h D), 3 v ¥ 2 — X3 Z Ok & AT1E S OWERT L2 KT 2. LRI
AR D o 7256 Th, TCIWHFE I N a - 2ABLA i rd(ADD IR S ., #Re LThEL
wa—RE AL, CNERREZBIZL LAY 222X =1L LT HUD KRahEd, 2—24
EY—FRiFe vy T4 v r—20a—2Y) v 7 e RZRMiEReR(ADDICEHE X LT 2 b A3 alx
LCHRENg, Pifla—2&ER. A& — T v 70 ADI 2HIER D & Bt R 2 — 2 9 — R 23]
Wrx s,

If the angle difference between the entered runway heading and the ADI (FLI) course angle during the
take-off roll is more than 15° the computer will compare it to the opposite runway heading, or if the
take-off base has been defined by a reference number, the other possible runway directions on that base.
If a runway heading is found, that one is used for the heading correction.

AN EN T BIEEMTIL & BEPEEER O ADI(FLD @ 2 — 2R 15° L EDEWRS 2854, av
o — 2 E, OV OHER AL, X, PSS RHR S TER I L TWw 35 A, D13 DL
FHir & g+ %, WEKRGMARO»rEZ N E S OMIIEICHERT 2,

If no runway heading is found, due to a large indication error or the wrong runway heading / base has
been entered, no initial course setting will occur. This is indicated by the warning light NAV SYST.

L. WEBTB RS20 w5, KRERIEFRT 7 — XI3iR o 7215 BT A/ Ao AJ7ic X0 913
= ABHEI N, TiE, NAVSYSTEL 74 Mick->TRaE s,

Manua

The automatic setting can be overridden by pressing the reference switch on the control stick after the
aircraft has been carefully aligned with the runway. The computer will use the difference in angle between
the entered runway heading and the course angle from the ADI (FLI) for correcting the heading. This
can be repeated until a satisfactory result. The computer will conduct the same checks in regards to the
runway heading as with the automatic course setting.

65



CIBIREE X, WZEM A BRI HEIIC 7 94 v Lt Y FB—LRF 4 v 2 OIEHER 4 v 5 CHER
IKT& 5%, avea— I AN S NEERKTE ADI(FLD) 2 — 2 A EIC X 3 L oE % TAEIEIC
MT 2, CHIEHERICHECTE 2 X CHYIETC L0 TE D, 3V a— X AR —AREDRL
I E LI L CF = v 2 %179,

This is used for take-offs on slippery runway and / or with a strong crosswind.

IhiE, YR TwEER/ RCE T CEf TS,

Please refer to the “Manual initial course setting” section of the procedures section.
"Manual initial course setting"-t 7 > a v D 7RI =Y ¥k 7 ¥ a vV ESH,
--P131--
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Manual/automatic selected waypoint change

Automatic

The system will automatically select the next waypoint when the active waypoint is overflown or passed
within a distance of 3 km.). During modes ANF (attack) and SPA (Reconnaissance) or NAV with the
trigger safety off (mode unsafe), this automatic switch is locked. Automatic switching does not apply for
BX or landing waypoints.

VAT LE BT = A FA b o T (HEEE 3km DA R EIE) W 254, ABTROY = 4 FA4 v
I Z38& 4 3, ANF(attack) & SPA(Reconnaissance) X i F U ' — & 7 5 4 % f#5 (mode unsafe) L 7=
NAV Cld, HEZEZn Yy 7305, HEZHEIZ, BX CHEMBE-AY = 4 R4 v M@ S ke,

The first waypoint (B1) becomes the destination (active waypoint) automatically after take-off when the
aircraft reaches Mach 0.35. This does not apply if the aircraft takes off immediately (without switching to
BER) after landing.

HERETL, MZERA~ v~ 035 1C b e, RUIDYV = 4 K4 v b (B1) 2T & St (active waypoint) & 72 %,
THiE, MZERASE PRI R HERE L 72354 (BER ICZH /2 L C)I30EA S kv,

Manual

If AKT POS is selected in on the data selector rotary, manual waypoint change can be used. Any of
waypoint buttons (B1-B9, BX, LS, and L/MAL) can be used to change to that waypoint.

bLT—&xeL s x—n—%1)—TAKT POS 2#EREIN T2 L &, FHY =4 K4 v P LEMEH]
TE5, WIhp»DY A KR4 v FRZV(B1-B9,BXLS, & L/MAL)AY = 4 K4 v+ Bz i<
%5,
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If no coordinates are set for that waypoint the coordinates will be copied from the closest previous
waypoint. If L1 has no set coordinates, they will be the same as LS (the designated take-off base).
EEER 2y PITuR0nY 2 A FA v P Tk, BESEWY 24K v ihbar—3nd, Ll
DERED £y P INTwRWIGE, SN b3 LSEkEE 2R 9) LR LItk 5,
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Navigation instruments and indicators

Figure 99 Data panel and navigation panel.

Data panel
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Please refer to the CK37 section of the systems overview for further information regarding the Data panel.
Refer to the navigation section or other relevant sections of the procedures chapter for instructions of use.
+ AKT POS: Shows current position (UT/ OUT only).

- REF LOLA: Used to input reference number or Longitude / Latitude coordinates.

- BANA / GRANS: Runway headings and TILS channels. Used to set boundaries for waypoints.

- VIND / RUTA / MAL: Wind direction and strength for entered wind. Selection between Doppler-derived
wind and entered forecast wind. Positions of corner points for reconnaissance squares.

+ TID: Current time, Time on Target. Ingress Mach number. Time of reconnaissance fixes.

+ TAKT: Mission data, fuel reserve, defining target waypoints and pop-up points.Stand-off data. TERNAV
on / off. Used to define certain system settings.

- ID-NR: Identification number. Readout of reconnaissance data. Readout of addressed data.

T = NN DY AT LOELF ARG, CK37T k27 v a vESRL T EE v, FHERofifIicE
L CiZ, navigation £ 7 ¥ a v RIIPDOEET 2/ avo7ar—Yy—F ¥ 7 X —% 5

- ATK POS BIfEf7 & @ %75 (UT/OUT only)

- REF LOLA £35S £ 72 (3. MEREEHEEAT

- BANA/GRAENS & fire TILS 7 v 4 be 7z A KA v FEROFE I

- VIND/RUTA/MAL M\ >Tw 3 MO & &, vy 77— F 74 71k 3 U2, AJEDER,
EHE A a—F =K1 v+ OB

- TID HAERZ], HARELERH], i~ v ~EE, [H5RO 720 ORI,

- TAKT EHkIEH. ROMEL, X =T v b2 ARA VPR TT v TRAV FER AZVFL7
5 — &, TERNAV on/off, # D7D AT LERE IR,

- ID/NR #il#E5, HEEEROZE L, 7 FLAT 2O L,
--P133--
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Navigation pane
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Figure 100 Navigation panel.
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1. RHM switch: Toggles Radar altimeter on / off.
2. DME TILL / FRAN: No function in the AJS,
legacy switch.

3. Waypoint selectors: Used to either select a
waypoint or readout the saved coordinates.

> B1 - B9: Normal navigation waypoints.

> BX: Selects a BX point (BX1-9).

> L/MAL: Landing base or reconnaissance target.
> LS / SKU: Take-off base or tracked target
(reconnaissance).

4. 4, TILS Selector rotary: Selects a TILS channel
if not entered into the computer.

1.RHM switch L — & —5EZ} on/off

2.DME TILL / FRAEN AJS T3#EEL il D
AL T

3z AFRKf v IR L T Z—
RO S N RO FEH L
B1-BY9 WH DMLY = A R4 v+

BX BX 4 v b % #HU(BX1-9)

L/MAEL &R 135 B AR

LS/SKU b S 135815 H B (fH%2)

44TILS ®L 27X —m—X)— avba—XI|C
AN ENT WAL TLIS F % v 4 L DR

7 xAKRA v bE



Navigation indicators

= ey

Figure 101 Navigation indicators.

Destination indicator

Indicates distance from the current destination. The scale is either 0-40 km or 0-40 Swedish miles (1
Swedish mile = 10 km). On exceeding 40km the indicator rescales to miles (40km becomes 4 miles).
BEDfTe ol % f5R, 27—l 0-40km Xt 0-40 2V = —FT <A (1 A7 = —FT V=4 LIk
10km), 40km IZEL 7256, fEntmii~A1icfb 3 (40km iz 4~ &7 3)

--P135--
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Radar display and Course ring with course index

The radar will display the current destination waypoint as a circle. If the waypoint is outside the radar’s area

of coverage, the ring will be “parked” against the frame indicating the direction of the waypoint. Distance

can be estimated with the set scan range and range markers.

L= X —3BHEDITRY = A KA v P 2HTERRT 5, L—X—FIBICT = A R4V B3H25EY
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VIMTL—LICIRoT e EEN" YA KA VIO ERLET BEEIIAF v VHEIFHE L VY~ —
J1—56TFHlcE 4,

The course ring indicates the current heading on the 12 o’clock position. The entire ring will rotate during
a heading change. The course index indicates the course commanded by the navigation system.

a—RY v 7 3BHES % 12 ROAIE TR, EREZE ST 2 L 0BT ICHbETY v 7 ksE
i 5, MERKA VT v 7 RINEE Y 2T LI X BERIER AR T B,

Figure 102 Radar in PPI, 30 km scan zone. Current headin 337, commanded heading 340. Waypoint on an
island in the river approx. 27 km away.
figl02 PPI @ L — & —30km DEEER, HESHL 337 158K 340.7 = 4 A4 ¥ } i3 27km &) OF DB
TH5,
--P136--
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Waypoint types and Destination Indicator

The distance indicator (top right front panel) displays the current destination (active waypoint).
The first digit indicates the destination type and the second indicates the number.
PRGN (H 7 v v b o3 gov EEDIZBITE D BIE(ERIR Y = A R4 v PR T 5,
BHO 1HIZHWH X 4 7 CROKRIIFEZSTH 5,
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Function 1st digit 2nd digit
Take-off base L S -
Primary landing base L 1
Secondary landing base 1L 2
Alternate / Reciprocal heading | L (Flashing) 1
primary landing base

Alternate / Reciprocal heading | L (Flashing) 2
secondary landing base

Landing waypoint (TILS) Pri- |LB 1
mary

Landing waypoint (TILS) Pri- |LB 2
mary

Touchdown point Primary base | LF 1
Touchdown point Secondary LF 2
base

NAVIGATION

Navigation waypoints B 1-9
Target waypoint M 1-9
Popup point U (RED) 1-9
Visual fix in progress E 1-9
Radar fix in progress E (flashing) 1-9
RECONAISSANCE ]

Corner and centre points R 1-9
Measured targets M (RED) 1-9
Tracked targets S (RED) 1-9
Mark points BX 1-5

BX6-9 are used for RB 15 missile planning and cannot be used by the aircraft for navigation.

t&eE 1HTH 24H1H

e e s L S
Bov =gl i) L 1
R [ L 2

/M A T e R L) 1
B /M AR RS REE L) 1
F&EMEY = 4 K4~ b (TILS) LB 1
By = 4 K4 v b (TILS) LB 2
PeHig T R LF 1
iEg R LF 2
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LIRES

ik = A K4 v B 1-9
HEEY =4 K4 v b M 1-9
Ky TT v THA Vb UGk)  1-9
HelEIEETH E 1-9

L — Z —{EIEFEih E(sk) 1-9
fE 5%

a—F— b R 1-9

WELAE  MGR) 199
BEiLZHAEE  SGR) 199
~—7FA v} BX 1-5

BX6-9 13 RB15 I % A A DFHEICEH X, MTZEHOMTEICIZEH T2 e,

--P137--
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Course indication
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Figure 103 Course indication
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TILS

TILS (Tactical Instrument Landing System) is the instrument landing system for the Swedish Air Force,
beginning with the 37 Viggen system. The system is designed to allow instrument landings in poor weather.
Unlike a normal ILS system with a large array for glideslope and localiser constructed near the runway
threshold, the TILS system is a single, smaller unit that can be mounted on a mobile chassis enabling it to
be placed on satellite airstrips. The system consists of a transmitter unit on the airfield and a receiver unit
mounted on the aircraft. The receiver interprets the signal from the transmitter and creates a steering
command. The slight offset from the runway heading, combined with a landing waypoint (LB) set by the
navigation system results in a slightly curved approach.

TILSCEAT IR A RE S A T L) 3T €7 VY Y AT LD bIiE o7, AV = — 7 VZERDFIEER Y 2T 4
TFo COVAT LAFERECTOFRERENLTEL L) THFIvINTnE, KERTLAKLKE 7
AVRB—=7bu =774 —2EERmL ICERIE S 2XE S 28D ILS & A7 4 L3 #7e Y TILS
VAT LIEEHEIICERE R A —DO/NS =y b T, ERORITIHICRETE 2, ZOYRT
L ITRITIGICERIE S 5 A 50 L MUK IS 2 B> O 7 5, ZEKITAREKS, o OE5 2R,
AL R 2 BT 2, WEMIM L IZDTRICAL YD 570, LT AT L TREINLEREY = 4
FA Y MIB)EDMHAEDET, DI PICHA—T LT T —FLkd,

Transmitter

The TILS unit is usually placed 50 metres to side of the runway at the touchdown point. The transmitter
sends out two rapidly sweeping signal lobes, one localiser for the horizontal reference and a glideslope for
the vertical reference.

TILS == v MLEEHEKRDOEERS D 50m BICZES 2, BEHREIEETCEET S 2 20550 —
7\~oum¥%%®tb@n—ﬁ74#—f%7~oﬁﬁ£§%@tb@774bxm—7%%%
%o

Runway centreline

Glideslope

Vertical reference
plane (localiser)

T
~—
-~

Figure 104 TILS principle.
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Localiser beam width: £35° , wherein a =15° area where the signal is linear (proportional), beyond
which the signal merely indicates the direction of the localiser beam.

0—75 7 4% =%, EE35° <, +15° o#HFEcESIIMEME)TH Y, 2hnrlA b L ice—h T
A =Dz g2 T eks,

Glideslope beam width: 0-10° . The glide slope is 2.86° (1:20 ratio)
774 FAu—7130§0-10° T, 774 FAw—7132.86 (1:220 ) TH %,

Range: 100km in fair weather, signal strength may deteriorate in adverse weather conditions.

HPH:AFR DB A 100km, 555 IFERRIC K VKT 5256085 5,

The localiser, due to the placement of the transmitter unit will diverge from the runway heading, yielding
a3° offset approach from the runway centreline. This leads to the localiser beam intersecting the runway
centreline at about 900 metres away from the runway threshold. As a result, the TILS system cannot be
used the last portion of the approach, however the runway should be in sight at that distance and altitude.
0—7 7 A% —3, WEBTERET 20, XEROREIC L VIFERE Y X —F74 V253 Tk
T7u—Fthrb, INICLYE—HT—F——L3EERR?» O BB 900m DfLE CHEEK &
VR=TFAVERHET D, ZD®, TILS Y AT LIRMET 7 —FIC 3 TR F, #HikEKkE Cof
L S TS D MEN D B,

--P139--
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Channel selection

The system contain a maximum of 20 possible channels. The computer will attempt to use the channel pre-
stored in the memory if the airfield was entered using a reference number or entered in BANA/GRANS if
the TILS selector is set to A (Automatic).

AT LIE, WK 20 DM AT v v AV ERFETE S, TILS £ L2 2= A(HE)DICE Y F Ik
BTk, ZRESTANIN T ERITE DT v v A 4Nk, BANA/GRANS TAN I 07z F ¥ v 4 u
T %,

The TILS channel may be selected manually using the TILS channel selector dial on the navigation menu
in the event of a CK failure. The dial is marked with 10 channels. The TILS channel group selector switch
changes the selection from channels 1-10 to 11-20.

TILS 5% ¥ 4 nid, CK#FEDH A, flikiA =2 —D TILS F+ ¥ At L 7 X — X4 ¥ TRHER
T&%, XAYLMITF 10 DF ¥ VAADBTEINT 05, TILS F % VA AT N —TERAA v Fic &
5T, F¥ VAN 1-10 & 11-20 DY)V F AR TE 5,

Please refer the in-game kneeboard or Airfield reference sheet for TILS channels.
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TILSDF ¥ v ANICDOWTE, ¥ —LTO=—KR—F2RITHY 77L v 2y — b 25,
--P140--
--P141--

Operation

Please refer to the Instrument approach and landing section of the procedures section. TILS is automatically
selected when the Master Mode selector is set to mode LANDING NAV.

Ty =Yy —krva v GHaEA L HREEZSHL T I W TILS 1F, v 2 &% —%&— % LADING
NAVicty 32 & HERERINE T,

Skedesviljare
Lampfalt TILS
Datapanel
Kanalvaljare
Kanalgruppvaljare

(S )

Figure 105 TILS controls.
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1. Master Mode selector

2. Indicator lights TILS

3. Data panel

4. TILS channel selector

5. Channel group selector
L~AZ—F—FkL 7 X—
2. TILS¥&R~ 7 14 b

3. T =&AL

4TILS Fv v AntL 7 X—
5F ¥ VY ANTN—T kL 7 X —
--P141--
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Indication

The TILS commands are displayed in the HUD with the pole track, as well as on the ADI with the flight
director needles.

TILS DR HUD ICKR =V F 7 v 7 & LTRRIN,ADIIC 7 74 P T4 L7 X2 —Dfa#n’EKRI N
£7,

The TILS information is presented during landing phases 2 and 3. The indicator light TILS on the right
indicator table will flash when the localiser is locked, and will be lit with a steady light when both localiser
and glideslope are used.

TILS OfF#RIE. 72 —X 2 & 3 TIRRIND, =W 74 ¥ —%fiRT2LLEDTA PRRAAANLD
TILS DR 74 FHRRBL, KEL CRATICR S0 —h T4 F—L 7 I 4 PR — 7[5 H A6
ThHbILond,

Landing phase 2.

During phase 2 the TILS-calculated distance is indicated on the distance indicator.

7z —RX2TlE, TILS I X Y R /- BiE BREEs T Ic R I b,

TILS calculated steering commands are shown on the commanded course on the HUD, as well as the flight
director needles on the ADI.

TILS CTRIAE S N2t R 12, HUD D2~y Fa—Z2BXWADI D7 74 b7 4 L 7 2 —{5#HICRKR
INnd,

In case of CK or primary flight data unit failure, only the deviation from the TILS guide beam is indicated.
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The time / distance line will indicate time to glide path intercept beginning when 40 seconds remain until
intercept.

CKRFERITT—2 2=y FBMFEL 72856, TILS 74 FE—L L DRAZDABRR TIN5, K/ Bk
BIRTTAVIE, V74 FRNRAZLELZIRDT, 22yt 2L b2 5ETD 40 MEFRRTI NS,

Landing phase 3.

During phase 3, automatic TILS fixes are continually made to update the aircrafts position in the navigation
system. Glide path line, reticule, and pole track on the HUD as well as flight director needles on the ADI
indicates flight along the guide beam (glide path and localiser). On the distance indicator TILS-calculated
distance is shown. Timeline is not displayed during phase 3.

7 ==X 3 Tk, BE) TILS OEIEIE, Mk 27 McfliifaT v 77—t &b, 774 F¥2D
Mo LT 4270, HUD @F =+ J v 7 LMD ADI 7 74 b7 4 L7 2 —f58HE 4 Fe—241c
Zol TR (I T4 VxR v =7 4% —), HliEEHE, TILS SR OHRiZ RS, 7=—X3 T
W2 A L T4 VTR I N,

Steering information from TILS

Normally, steering information from the navigation system along an entry arc towards the runway centreline

1s first used.

L WUEY AT L0 b OEEHEFERITERYNICER L 7215 EK O RO~ 5 D ThH B,

When the aircraft during this approach receives TILS signals (localiser and glideslope) and the computer
accepts these signals, the computer can use steering information to fly towards the guide beam. If the
landing waypoint LB is used, the TILS information is used after LB is passed.

If a short approach is used, TILS information is used to generate steering commands as soon as the signals
are accepted by the computer.

W2 T 70 —F I TILS B85 (v = 7 —F =L 774 FAu =) XfF2% T, avEa—an
INLDEFSEZIANG L, avEa—XIEIHA4 FE—L~ad ) EHHEHRE LCEHT2 2 &8 T
¥%, HMEY = AFA v+ LB 2T 2 &, TILS it LB 2@k icEf S5,
va—tT77u—F 2T 254, TILSERIE. 2 v € a— 223535220 % & HIEICIETE RO 7
WO TG,

The entry onto the guide beam is conducted in the following manner.

- If the TILS side signal (localiser) is linear, a steering command is created towards a point on the guide
beam in front of the aircraft which provide a gentle entry onto the guide beam.

- If the TILS signal is constant a commanded angle of 45° is set relative to the guide beam, until linear
TILS signals are received.
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UTOFETHA Fe— L8 rNTHEAT 5,

< LI TILS 55 (v — 4 7 4 ¥ =) 5 54, BRI IEm 2> S B2 74 Fe— 4

FEEIRIC D S R RSB E B,

- TILS 83 —E L Ge, MIBIC TILSEERZETELE T, H4 FE—Lic/ LT, MEDR 45 1

X9 2 X 5 4ERT 5,

TILS approaches

Side limit
TILS

La

- Limit linear TILS

e /
e iV Guide beam

- -
ﬁﬁ" '-__F’-—/" ) ™ - - <
. 3 e Runway centreline

0 km A e

Steering commands from TILS avaible. No error in navigation system. Entry via LB

Side limit

o TILS

4 45° Command,
(TILS localiser locked, no circle)

Limit linear TILS
// Sy
.’—’ﬂ
/ T
e A
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Figure 106 TILS approaches.
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TILS approach with a position error in the navigation system

Side llimit TILS

457 command after
TILS lock

/

Runway centreline cale.

e e -
/ MNav. system and TILS unsure of . by nav. system
which side of runway centreling """ = Limit linear TILS
/ aircraft is on. B
Nav error e
- I % .
J o s 6° e 45 . Guide beam
35 T Y S
- i R
< + t True runway centreline
W ke 0 km

Steenng information TILS with navigation error. Entry via LB

Side limit TILS

m— e - © 7 by nav. system
4 Mav. system and TILS unsure of N
which side of runway centreling e Limit lingar TILS

aircraft i1s on. T
Naveror _____ﬂ_._-——"'"
e — e Guide beam
Pt 4% e —
- —_ e + - imrem True runway cenireling
20 ke

Figure 107 TILS approach with a position error in the navitation system.
fig 107 BWAEMNBE L 7 — %o MY A7 L1 X 3 TILS A
TILS approach with a position error in the navigation sysytem
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Landing & navigation

Landing type

Approach towards the airfield begins with when a landing waypoint (L1 or L2) in master mode NAV
becomes a destination (active waypoint). The destination becomes the centre of the chosen runway. The
actual landing indication on instruments and steering commands is presented first in LANDNING NAV.
AT ~DHEANIE NAV v 2X —E— FTIFER(T 274 77 = A FA4 ¥ F)BEEY =4 F4 v+ (L1
2> L2) 1275 o - d HFAA L £ 37, 17 ZRIGER I iziE o bl , EEROFHE~DERRR L
HEFE ™ D FRR 1Z LANDNING NAV Tftb it 3,

The landing can be done either as a direct approach or an overhead pass.

BREZ. AL 27 T 7R —F0, A==~y FXXEBLL2ICX > THAEETT,

A direct approach is one that flies towards the extended runway centreline without overflying the airbase.
Normally the approach is done via the landing waypoint LB. Alternatively it can done via a so called “short
approach” and line up on the runway closer to the touchdown point LF.

ALY P T 7 —FiE, RITH R RITE T, mEROPLORE S ~EAL £ 7, BEEANDE
ey 2 ARA VLB ZNLTEIhbILET, H20IEEHAE LF 0iiczb2%"va— 1+ 77
—F"ZNLTUTHIZ LD TEE T,

An overhead pass the pilot overflies the runway in mode NAV before switching to mode LANDNNG NAV
and flies towards the extended runway centreline. An overhead pass can also approach via the landing
waypoint LB or by a short approach.

A —oN—~y FNRE, N[ vy b2, E— F% LANDNNG NAV ic¥] v &%z 2HiicE— F NAV CTiF
g EZRITL T 0l ERIERMR E~RITT 250 TH L, A— =~y FXRE, VA KAV}
ILBXlgva— b7 7u—F2oiE ATEET,
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Figure 108 Approach and landing types.

Landing in mode LANDING NAYV can be divides into three phases.

- Phase 1 begins when the master mode selector is set to mode LANDNING NAV where

LB becomes the destination (active waypoint).

- Phase 2 begins when LF becomes the destination, i.e. LB is passed or a short approach

is chosen.

- Phase 3 begins on decent command is received (assumes TILS use), normally 10 km

from the touchdown point LF.

£ — F LANDING NAV TO5FEIX 3 2D 7 =2 =X F 52 e B TEE T,
+7zx—X1lF, vAX—F—F+tlL 7 %—% LANDNINGNAV ic L, LB —a v %{7& (727 7 4

T zARAVI)ELIZEIADLIRED £T,

7 x—RX2F, LFv—av Tt Lz ZATT, i.e.LB Z i

T, va— T u—F k&

RL T,
7 x—X 313, EFICHH%ZE% L-Ec(TILS OffiHAHiiECc?). @ aEkEHS LF 225 10km

DETATT,
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Steering commands

For the steering commands to make sense and actually be useful during the approach eithera low position
error or TILS availability is required.

EfittE RS, T m—FHICERER L, ARITH 7201l ARWALEFRAE X, TILS @ a] 23 44
LTI,

During phase 1 the steering commands are based on the navigation system and the estimated aircraft
position.

72— 1Tl BHHERIINUEY 2T L EMZEOENEAEL ) F 3,

During phase 2 the steering commands are based on the TILS information is this available and the
computer accepts it. If unavailable, steering commands are based on the aircraft’s estimation of its
position.

7 x—RX2TiE, BHHERIZZ 2 CaRED 3 v ¥ 2 — ZICRERE S N7z 7 TILS IS BME L 72 ) £ 9
b LATREC T AL, MO BITENLE TRl EHE L 2 ) 3

Phase 3 only occurs if TILS is used. During phase 3 the steering commands are based on the glideslope
and localiser of the TILS-information. If this information is lost or not accepted,phase 3 is aborted.
7x—X3Clk, TILS 232 L 2DAHHTT, 7= —X 3 TREEMHHERIZ TILS FHIc X 327 7
AFARB=7bu = T4 F =LY T3, b LIFRIEUINAY AL nane 2l 7= —
X3 %HiEL £,
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Figure 109 Steering commands and approach profile.
On destination change to the landing waypoint, the central indicator displays an extended runway

centreline of the chosen runway. The line corresponds to 20 km and aligns along the

centreline.
ITEREPEREY oA K4 v ik s e, PRIEREGIGER I N2 ER O O DIERE2P RIS,
Frix 20km iCxf)n L, #EERHOROER ITHh> T,
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Figure 110 CI symbology in NAV with a landing base waypoint selected.

Landing phase 1.

Phase 1 lasts from the moment the master mode selector is set to mode LANDNING NAV to the point
where LB is no longer the destination.

7x—AX1lE, KAV FLBIREL 22728 2 AT, vRAX—F— L 27 X—% LANDNINGNAV i
Yy FTBHLIABLLIRE B,

Figure 111 Landing phase 1.
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The landing waypoint is the point where a straight line from the aircraft tangents the approach circle. The
coordinates for LB is continuously calculated by the computer, while the aircraft is turning towards LB.
Thereby, the aircraft will intercept the circle on a tangent.

BBV 2 A KAV FEZEE» LT 7o —F =2 i o T ChMEOWTET 2K, v TF, LB
DPEEFZEIMZEREAS LB IS 9 i3 v e — 22 Ko TREBICEIR S L 37, £ 95 LTy
— 7 VEERRICE Y £ 9,

The approach circle is placed on the side of the extended runway centreline the aircraft is on.The circle
tangents the extended runway centreline 20 km from the touchdown point and has a radius of 4100 m.
The radius of the circle corresponds to 550 km/h with a bank angle of 30° .

T 70— F % — 7 i3 B ERTOERROMEEMORICIEL ThEd, ¥ — 2 L OERT « Bk
R EREHOHRD & 20km T, B 4100m T3, Z DL 550km/h T 30 ED Ny 7 DMK L
TWwE g,

Indication during phase 1

7z —RX1 TORRN

When the master mode selector is set to mode LANDNING NAYV the destination indicator switches form
L1 (or alternatively L2 is the destination) to LB1 (alternatively LB2).

v AZ—F—F+tL 7 X2—» LANDNING NAV ict v F 35 &, fTrEeRmamds LICUIE L2 237
¥90) 05 LBIUE LB2)Ic &Y £,

On the Central Indicator the approach circle and extended runway centreline is shown, indicating whether
a left or right turn onto the runway centreline will be made. Thereby the “ring” no longer corresponds to
the runway centre point as it did previously.

HIERERICT 70 — F % — 7 VHER RO D b DIERAM B, HEERP OS2 AT 2 ST
FToEhRINET, zhiCL Y, S") v IIEERTLREZRL TEWERA,
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Figure 112 Indication during phase 1.

The commanded heading bug on the course ring indicates the heading, and the distance indicator indicates
the distance towards LB. Steering commands are displayed both on the HUD and the ADI.

I—RY Y TDNT 4 VIR I NS TR L. FEHERE A LB £ CoOHiZ RN L
¥, BfEHER 1. HUD & ADIfi/jicRnRang 3,

If the flight altitude is less than 600m, a steering command is set towards 500 m altitude.
b LIRATRIEERS 600m LA T D56y, ##fEfE 113 500m TH2 b DL L TRRINET,

If the flight altitude is more than 600 m the steering command is set to the current altitude when the selected
LANDNING NAV is selected. When the aircraft approaches, a descent command is given in the HUD and
ADI so the aircraft follows a 4° descent towards 600 m altitude.

b L, RATEIEDS 600m BL D35 6A, #HEHETR 12 LANDNINGNAV Z#R L7z L oG by b &
NE T, MEEIrEET 2 L TER2 HUD & ADI ©H 2 b4, MiiZEtkid Z nicfiév 4° < 600m %
THETLES,

The normal navigation display resumes with a commanded altitude of 500 m. The time line appears 40
seconds before the descent command is given, the descent command is given when the time line reaches
the markers. If the descent command is followed, the aircraft should reach 500 m altitude just before the
approach circle is reached.
HHE ORIELR RIS 500m THELE T, XA L 74 VA, BTEREZIT 2 40 BENcHE L, 24
LIAVDBR =2 ICET L LR TETREGZ0N5, M ERICHES & MZEKIE, 77 —F 39—
IC3ET 5 F TIC500m DFEELICE S,
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Figure 113 HUD symbology with descent command.

During the entire approach, the airspeed deviation indicator fin displays a deviation from the reference
speed of 550 km/h, or the airspeed corresponding to the set angle of attack mode of the AFK.
T7u—FIC Ao b, WNAEERATET 7 4 v 3SR 550km/h X%, AFKIC X Y 30 S 7l
E— NICHIGT 2 05 & DR %2 #Rd %,
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Landing phase?

Phase 2 begins when the touchdown point LF becomes the destination, which occurs automatically when
the aircraft passed LB, or if chosen manually (short approach). If TILS information is available, it is used
to generate steering commands onto the guide beam.

7 =X 23EMY 2 A KAV LE TR L o/ ZITHED, ML LBz Lz 2, &
ZVIFFEER(Ca— 7 7 —F) Lzt E ABICERE SN2, TILS HRAAMTHNIE, FA F
B — LT X o TIRHHE RV ER T 15,

During a normal approach, phase 2 is initiated by the aircraft flying along the circumference of the approach
circle until aircrafts angle of travel is less than 90° toward the guide beam’s direction.After this point, the
aircraft is steered towards the guide beam by steering commands generated by the TILS signal. The guide
beam is then followed and phase 2 is finishes.

WHEDOT 70 —FTlE, 7x—X 2 OYIINEIL, MZEEST 70 —F % — 27 LD ENIGE L2 O
LA P =277 90 EUTTH L, ZDFA v M@k, Azt TILSE51C &k o THEKE
NIBEHEHE R ICHE V. HA PE— L@ S, WA FE—LICBELT7 = —X 2138173 %,
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Indication during phase?

The destination indicator switches from LB1 (or LB2) to LF1 (or LF2)
1TERFRIMDERD LB1(XIE LB2) 26 LF1(XIE LF2)ic b 3,

Display on ADI, HUD, CI and course ring and distance indicator is dependent of whether TILS is used or

not.

ADLHUD,CI & 22— Y v 7" L it o FoR i3, TILS O, AMEM KT 3 5,

If TILS localiser is used the TILS indicator light on the right indicator panel blinks. If both glide path and
localiser is used TILS is lit solid.

TILS u =A 7 A ¥ —%HHL T 255, ERRASAAVD TILSTER 74 PSR T 5, T4 Fo¥RE
0= 7 AY¥—lifi% TILS BMfFE-oCTwa5aE, RAILzEETH 5,

Phase 2, TILS not in use.
7 =2 —R 2 CTILS ZfEF L 72\,

All the navigation indication is based on the navigation systems estimation of the aircraft position.The
course indicator bug on the course ring indicates the heading towards the touchdown point LF. On the CI,
the circle marker indicates the touchdown point.

RTCOMIEY AT Ld, MAEROBIERNE D O ORI cIERT 2, 2—R Y v/ Da—xf vyr—4
— O AZPEHMI LF 2 TR LR T, ClOY =2 v~ — 7 3R Z RS,
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Figure 114 Cl indication during phase 2. Ring indicating touch-down point.
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Steering command along the circumference of the approach circle is displayed on the ADI and the HUD in

the following manner.

77 u—FY =7 VBIRTIE. T D XD RFIEOEMEE 25, ADI & HUD /33,

If the aircrafts angle of travel after passing LB diverges more than 5° from the extended runway centreline,
the pole track and reticule in the HUD moves towards the runway centreline to correspond to a bank angle
yielding a 4100 m turn radius. The turn command will result in different bank angles depending on the
current airspeed. These commands are limited so that a bank angle greater than 45° is not achieved.
fitZetéss LB @it i B O 5 5° U EoMEZR L T 2a551d, HUD DX —VFF v 7L
LT 4 7 ADEER P ORICH T TBEI L, 4100m ORERPERE 25 Ny 7 MEICRIGT 5, FERTER
Z. NEGEEICIS L 2B ofeNvy 2 d, TNLDHRIE, NV 2 Mp 45" e biwnk
IR TN, ZDHAERAEMLI N,
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Figure 115 HUD with TILS turn indication.

When 5° remains of the turn, a gentle slow in the turn rate is given. When 0.5° remains the commanded
course angle is set to the runway centreline, where a small “jump” in the indication signals that the turn
should end. The aircraft will travel down the runway centreline. Any divergence from the runway centreline
will be corrected by a steering command to a point Zkm in front of the aircraft on the runway centreline.
FERIFR D 5° 72 & P IREEREE G 2 b5, 057 2iKT & &, 2 — AMEHERTERIE
HERFOMRICE Y P IR, ZHUE RRIEROD LI R"Y Xy v 7L L DIC X — v EKT T 2, A%
IR O~ T 2GS 2, HEKFORD D DWW 7k 23825 - T b iFERT LR O Fl
2km OHFICERMEFE R IC X o TIEIED X L%,

The indication on the ADI is the same as the HUD with the flight director needles indicatingthe
commanded course and altitude.
ADI of5/Rnd HUD L [HERIC, 774 FT AL 7 Z—=—FADERI—RLEEEZERRT 5,

When the aircraft, according the position estimation, is 40 seconds away from the descent point, the time

line appears. The line shrinks with a rate than the descent point is reached when the line reaches the markers.

et AL HENNICHE o T BT 225 40 ORISRz L & XA LT 4 vHBIng, 74 VIiET
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Phase 2 with TILS in use

The course ring bug, and distance indicator displays bearing and distance respectively towards the
touchdown point LF. This indication is based on TILS information and computer calculated barometric
altitude (standard or ground pressure, QFE). An incorrectly (or missing) height pressure (QFE) setting
will result a slightly erroneous distance indication when TILS glideslope

is used. The circle marker in the Central Indicator displays the touchdown point.

2 —R Y v 7Ny RN X B0 L RO RN 1T Z L E ERLE LF ICA2 5 T b, Fon i TILS
FE a v o — 2 RAEEE (T 72 13 ESTE,QFE) 23 5 H#E L 70 0 37, & - 72 (Tt - 72)
SIEEE(QFE) Aty FadnTwd e, TILS 774 FRu—F %ML T2 & &, FHEE o RN I3E
PICHIES . RV X —A vV T —RDY =N~ = —3EMEERTT S,

Steering commands on the HUD and the ADI toward the guide beam are displayed in the following manner:
HUD & ADLICFRIRENB H A F v — LI ) TR IZU T O X5 IcFR T 5:

When only a constant localiser signal is received, a 45° angle command is given. If the aircraft angle of
travel deviates from the angle command more than 5° , a steering command is given similar to if TILS was
not in use. The difference is that instead of a constant turn radius, a constant rate of course angle change
of 2.2° /s is used instead. At 550 km/h, the turn radius will still

be 4100 m, but if the airspeed is lower or higher, the radius will be smaller or larger.

O—h 74 F—DEFOARZEFL T L E, 45 OAEOIERIGFOLNS ., MZE DS AR
&5 Llbod &, HiitERiE TILS Z A L 2w UL T 2, EWIE—EDENFEED 22D Y I
—ED T — AR 2.2° /s BMEMA I N2, 550km/h © & FFEEREA L 4100m (ICHERF S 2 2,
NRGRE D HE D> T2 VB o720 T 256, FRITNI (ko WV RELS B2 Y T 5,

When a linear localiser signal is received, a steering command is set towards a point on the guide beam.
The steering commands are designed to provide a gentle intercept onto the guide beam.

BEOR = T4 F—%ZEFEL TR, BHHERIEINA Ve —2a~mp 5 b DLk s, BMHER IR
PPIHA P =252 ONE LI THF A vINTWD,

The indication on the ADI is the same as the HUD with the flight director needles indicating the

commanded course and altitude.
ADI ®F/RIZ HUD L[ERET, 794 FT AL 27 X2 —=— FADBERI—REEEZFRT 5,

When the aircraft is 40 seconds away from intercepting the glide path, the time line appears in the HUD.
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The descent command is given when the time line reaches the markers. When the aircraft intercepts the
glide path, the indication automatically switches to phase 3 if the computer is using both linear glide path
and localiser.

FLZEREAS 77 A RS2 2 % 40 PRI, 24 L7 A VA HUD IKBig, 24 L7 4 vid<—Hh —ICiE
L7-WE, BETHRRB G205, MBS 74 PXZABRATZR, 3V a2 —XB—~EDT T4 Fo¥R
EH—=A T A —FEHTE CONIRRFABNICT 2 =X 3 ICHTL XTI
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Landing Phase3.

Landing phase 3 is automatic and only occurs on the condition that linear localiser and glide path signals
are received and used by the computer to calculate the aircraft position relative to the runway. Switch to
phase 3 occurs when the aircraft intercepts the glide path, which happens at 10 km from the touchdown
point if the approach is at 500 m altitude.

EHEZ7 =X 3 IZHBNT, n—HF7A4F LTI FRRDEFERETE, ava—X—0Zh
% ER I T DAL E ORI T 5,7 = — X3 ~OBITHAFET S & T 7 v —FHE500m
Thiv, EHiri2 5 10km THIZERRII AT A P22 iR T %,

If the computer does not accept any of the TILS signals, or if the aircraft flies outside of the linear areas for
more than 5 seconds, phase 3 is aborted and phase 2 resumes.

av¥a—253% TILS E5 2R T E 2 WG, REMERIRIEO Y T2 o040 Tw 254,
7x—X3@F5BTHlIEh, 72—-X2~K3,

When the altitude is less than 30 m phase 3 ends. The visual landing mode is engaged automatically.If the
glide path is followed, phase 3 will end 600 m from the touchdown point. As the guide beam crosses the
extended runway centreline about 900 metres (about 45 meter altitude) normally the TILS beam is not
used when the switch to the visual mode occurs.

EEE30m 2 FlHlo/ze &, 7x—X3FRT T2, AEHAEREE- FPEBNICHENCRSZ, 774 F
NAEBOTWEHE, 7 2 —X 3 3EHLDS 600m THT T2, 74 Fe—LiziEkhooitR
#re 900m(BEHa s 45m) TAFEY 5 i TILS v — A IFRSEREE — Fickh 2 LT R,

Phase 3 indication.

The HUD symbology is a glide path (2.86° ) with a pole track beneath the artificial horizon.

The pole track indicates the aircraft’s position relative to the glide path. The aircraft is on and following

glide path if the pole track aligns with the glide path line, and the flight path vector is on the glide path line.

HUD @ ¥ Y BV ATAKFHE TR =Vt 7y 7 %fflizx7z7 74 F¥2(286° ) TH5,

K=+ Ty 7, 774 PRI 2MEEDOMLE 2R, MZERKIZ, 7774 FXRICKR—F Ty
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Figure 116 HUD symbology during descent. Glide slope and deviation from TILS glideslope shown with the

pole-track.

The ADI needles indicates the steering commands for the localiser and glide path.
ADID=—FNigr—h 74 F =L I 4 FAROEREERZRRL T 5,

During phase 3, continuous TILS-fixes are made and any position errors in the navigation system are
corrected. This may lead to the CI symbols moving slightly.

72 —=R3 TR KL AT LOTRTORY v 3 v 7 —FAMGIC TILS OBEEMATONS,
NEClDY Y RVDELDOBE ZG T 2 Lhd 5,

Visual landing mode

During visual landing mode, also known as P/O (PAR or Optical) no TILS information is used.All
navigation indication is based on the aircraft’s position estimation. Visual landing mode is automatically
switched to during the last part of landing phase 3 or switched manually by setting the master mode selector
switch to mode LANDNING P/O.

HHAEREE— F ik, P/O(PAR or Optical) & L THIS 4, TILS E#RIFMHEH S e v, 2Tofiiiky
AT LFAZEERAE OIS W T w2, FHRFEMREE - FIC3EREY = —X 3 O&mi&-S— F THB)
BiT. Xid, v A& —EF—F+tL 27X —% LANDNINGP/Oic$ 23z tickh, FHTHEITT S,
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The HUD symbology is a reticule and glide path line reference line placed 2.86° below the artificial
horizon.

HUD oy v R FLTF 4 208 ATKFERR LD 2.86° TDFIF4 FART5 4 BT,

The reticule and glide path line will point in the direction of the runway heading in order to aid the pilot in
aligning with the runway.
LT A INETTAFANRATA VITHEERD M ZTE LR L, S vy FSEERICT 74 v 3 2800
E Y ET,
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Figure 117 Visual landing and correcting onto runway heading.

The glide path line and reticule can be locked in centre sideways if the SLAV-SI switch is set to ON (TILL).
The flight director needles on the ADI are then stowed.

77 A KRR IAvELT 4 70iF, SLAV-SI 24 v 5% ON(TILL) & L CH.Lofllice vy 735 C
LHBTES, D%, ADIO7 74 b T4 L7 X2 —=—Fri3MIng s,

Descent rate mode

At very low altitudes the glide path line switches function to no longer displaying a glide path but instead
indicates descent angle corresponding to 2.96 m/s descent rate, which should not be exceeded during
landing.

BRZETIE T TA PSR4 VITED BAERTE R 220, ROV I TAIZETER 2.96m/s DiF
RAIRY . AHREE THBEL TR LR,

The altitude that the mode engages is dependent on whether radar altimeter is used. If radar altitude is
used, the mode engaged which the altitude is less than 15 m. If barometric altitude is used, the altitude is
30 m.

E—FBEMMET 2mER L — X —@EEt 2 Ik 35, L—X—miEateflio T2 4261, &
JE15m AP CE— FAAMICR 2, b LAEGEZHoTn57%5, &EIE30m TH 5,
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Alternative landing modes

LANDN NAV - P/O - LANDN NAV
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Figure 118 Alternative landing approaches.
1. Normal approach
2. Normal Go-around
3. Short approach
4. Go-around with short approach
5. Normal Go-around shortened by “flip-flop”
6. Free approach
--P155--
--P156--

Alternate runway heading

The pilot can choose another runway direction by setting the data panel selector to mode BANA, and the

IN /OUT switch to OUT, and press the L MAL button. Pressing the button will cycle the runway directions.

NAvy M, T2 42 rDEL 7 2 —BANA £— FC, IN/OUT 24 v F% OUT & LT LMAL K
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Ry LC, DM ER TN ZERT L LB TE B, R VAT ICIEERITLY 0 b 3,

Selection of runway heading can be whenever in mode NAV or LANDNING as long as the landing base is
the destination. During runway heading switch, landing phase 1 is selected, regardless of current phase.
HAE &2 TALERIL, EREIERAMT &L TH 2551CR Y . NAV X2 LANDNING T&b 5 CTH#ERTE
2, WEMHEEELTCWS &, HEDT7 2 —XICHFRRL, EE7 2 —X 1 20&RI N5,

On pressing the waypoint button L. MAL, the chosen runway heading will cycle. This is indicated by a
flashing “L” on the destination indicator if an alternate heading is chosen. If the selection is done in mode
LANDNING, the LB point is switched instead.

Yz AKRA VP RZY LMAL 2 L7 & & GERI N2 ERTLIZUI VB 2, chidfb b oJifi
HERE NIz & & ATERIETHO L2 5T 2 2 &L TREND, £— F LANDNING GERHTET L
7z ERbYDLBFEA v MCKITT 2,

If the landing base has been entered via a reference number, the system will cycle through the available
runways on that base, beginning with the next highest number.

EHREEMASHFES 2 CANINGE, v AT L EMOM AR REREERKEZ XV EuETH» 5
NEIcE] Y b oTnE ET,

If the landing base has been entered manually (by longitude and latitude coordinates) in BANA,only a
reciprocal (180° ) heading from the entered runway can be chosen via runway heading switching. However,
an alternate runway heading can be chosen by inputting that information manually.

AREHHA BANA CFEITAN INGEGERE L RRED O 7k 2 BEE) . A I N/ ERTOMA
(180° )i AHYI D Bz iIcHHARETT, L Lasrs, REEERGIIERE FBANT IR
ITEIRARET T,

If a TILS transmitter is positioned on the new runway heading, it can later be used only if the runway
heading and TILS channel is entered manually.

TILS A EHE5HT L Wi ER LI AIE LT 2856, ZdiERGfLe TILS 7% v 3 vz FEIAT)
L7cRICOABEHTE L,
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Figure 119 Alternate runway heading selection.
--P156--
--P157--

Short approach(flip-flop)

The pilot can choose a short approach by selecting the touchdown point as a destination manually before

the landing waypoint LB is selected. The touchdown point is selected by moving the master mode selector

from mode LANDN NAV to LANDN P/O and back to LANDN NAV (a so called flip-flop). Thereby

resulting in a steering command onto the extended runway centreline.

SNATy M EEY 2 AR AV LB 2 @RS S RNCEAZRE L. fTERL LTFHRET 52 L
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T.oa— 770 —F2@EINCTE 3, BN AX—FE— F2L 27 2 —%LANDNNAV %5 LANDN
P/O 12 LT LANDN NAV icR9 (2% flipflop & KATWR)EEREhET, coXHIcLT, i#
EHORDIER I T » TIMHER SN T T,

During a short approach if the navigation is based on TILS information, the steering commands and
indication will be exactly the same as a normal approach, the same as phase 2 during a normal approach.
va— 77— F TIRIMUEOHEER TILS EHR T, BiHE R LIER R/ —~AT7 7o —FD7 2 —X 2
L kTS,

If TILS is not available, the navigation calculations and indication will depend if the aircraft is in a sector
of = 20° relative to the extended runway centreline. If the aircraft is in the sector and the angle of travel
is less than 90° from the runway heading, a steering command is given for centreline intercept. The
steering command is set to a point 2km in front of the aircraft on the extended runway centreline. If the
aircraft is outside of the £20° sector or if the angle of travel is more than 90° relative to the runway
heading a steering command is set towards an approach circle similar to that of the normal phase 1. The
approach circle is set 10 km from the touchdown point and is displayed as an angle command on the ADI
and HUD. The bearing and

distance on the course ring and the distance indicator displays is toward the destination LF.

TILS 2308 T\ WiGa3, AZEESIER P OBIER 2 5, £20° OHENICH 2558 % 5 Thwi
G CHUERTR LR R 7 5, MIZEOIE & BB A EEHEER T 25 90° AT oG, otz id
Z BIRMEER & 72 B, BRMEHE R IIEERIE R Lo 2km FRTICE Y P X b, M2 +200 oMl
7ok, BENAESWEERAMIC L TI0° Z#2 256, /—<ArD7 =X 1 LFKICT 7 v —F+
—INMICEh D KOBRHER b, TR —FH— VBRSO 10km ICERE S L, HRLAEE
NZ ADI & HUD icRR & s, HRML LF £ cofifi L iz, = —2 Y v 7 L iiffiatic TR s n s,

Switch to phase 3 is the same as the normal approaches if TILS is available and the glide path is intercepted.
TILS HMT, 774 P2 AN THNE, 72 —X 3BT T LT/ —<wArT7a—FLH
RTH 5,

Note: As opposed to a normal approach via LB, the computer can start using TILS before approach circle
has been passed.

Note:LB 226D/ —< A7 70 —F L ITHRINIC, ava—%iF T7u—F¥—27 v 2@Ed 20
I ITLS Dffif 2400 %5 2 L A3 TE 5,

Go-around

If the aircraft during phase 2 or 3 turns away from the centreline so that the angle of travel is greater than
90° , steering commands are returned for a new approach via the landing waypoint LB.
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FUZEMny 7 = — X 2 23 Tld, O SBEIAE 900 LA EREN 2 2 & C, EiftiERIZ, &EEY =4 F
AVHFIBZEEETEIH-ART 7o —FICREY 9,

This automatic go-around feature is not used in the visual approach mode.

HE) Go-around (IHEHRT v —F OGEXEHTE T2 A,

The pilot can also select a new approach by setting the master mode selector from the current landing mode
(LANDN NAV or LANDN P/O) to mode NAV and back to LANDN NAYV for a new approach via LB.
N4y M, vRAX—k L 7 2 —%H{EERE— F(LANDN NAV X3 LANDN P/O)2>5 NAV %
— FICLTLANDNNAV ICRRF & T, LBZERETEH%T 7o —F 2#EIRT L LT 5,

Go-arounds can be used as a short approaches as well.

HREERZY a— b7 TR —FTHEMIT 5 Z & HAEETT,

Free approach

The pilot can choose to do a “free” approach in mode NAV, by for example using the display on the CI and
then choose to use a TILS short approach (LANDN NAV and the same procedure as short approach) or
use the visual landing mode (LANDN P/O).

N4y PETAATLALELTCLEHHAL, NAVE—FT"7) ="7 7o —F 2R T&, Xic, #
ZWETILS v 2— b7 78 —F(LANDN NAV & LTy a— b7 7 u—F LFRKOTIE) L., AHRIERE
%&— F(LANDN P/O) 2 i 23852 Z L AT Z 5.

--P157--

--P158--

Backup approach

In case of CK or flight data error the approach must be done by the pilots own navigation calculation or
other navigation aids as no steering commands are given by the CK (e.g. HUD display is not available). If
TILS is unavailable, the flight director needles are stowed.

CK °RITT — 21T 7 =23 26, CK 2 oifftiin s it I vz, ¥4 oy + B offtikat
BAMORESIRIC L > CT 7o —F 2 ML R0 iE % 5 5w (HUD FRoHEE L 2\ 8ify). TILS
PHENTROEGE, 774 T AL 72 —=—FAbisianzsETh 2,

If TILS is available, the channel is set via the channel selector. The ADI flight director needles instead

display the aircraft position relative the guide beam instead of being steering commands.TILS information

is used as soon as the linear localiser and glide slope is acquired. This is indicated by the TILS indicator

light on the right indicator table.

TILS AR THIL, F¥ VAL 7 X —=CF v Y AN ZERT 5, ADIO7 74T 474 L2 X —
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== FABHA FE— LN T 2 MEERONE*FRR LiEMtiErofRb b &7 5, TILS i, v —7
F—HF—L 74 Fru— T eI EScx TENEBICHETE 3, 2IFAER R SH LD TILS #oR
74 F CHERTX 5,

TILS is not used in mode LANDN P/O.
TILS i LANDN P/O = — FTIIfHifT & 7 vy,

Position errors and fixing

Due to the minor errors that are inherent to the measurements in all the contributing sources, a certain
position error will exist and multiply during the flight. Thereby, the aircraft’s assumed position will differ
from the “real” position. Therefore it is necessary to occasionally update this position to eliminate this
aggregated error. This error can be addressed by making a number of types of fixes.
AF—mEEOLT —1F, WIEKRICOZ D TH Y, Wiz 7 — 3L DB B CRITHICRAT 2,
DX IHIICLT, MEROME SN OB IZ"EE" OMEE ZRBEL S, CORD, EoTn LT —
ZHEERT 2720, BT, LITOEHPBETH L, OLT—FW0L 22D TETHEIETE £7,

Flight planning notes:

Easily recognisable terrain features, such as distinctive coastlines and islands or isolated elevations aid in
finding the “correct” position of waypoints. Therefore it is useful during the planning stage of the flight to
place waypoints on easily

recognisable terrain features. The more distinct the individual point, such as the cape of an island or a
hilltop, the easier it is to for the pilot to make and maintain navigational fixes.

TRAT R D

MR ORI . A L 72 IUTHZ R HFICBICZ 2 I EL W'Y = 4 K4 v P oG 2 RO
5t®®$%ﬁm&@i?o:@lﬁmbf\%ﬁ%%@?é:%#017:4ﬁ4vb%%$:%%
AREGHIIZICECE T 5 LV b E T, BOMCEDOTHED XS ICHA v FHfEICZNIT R 5I15L.
4wy b BREE MRS 2 720 OB IEAEHRCTF,

Please refer to the navigation subsection in the procedures section in regards to how to use the specific fix

types.

FREDBIEX 4 7O GHEIR. 7oy —Yy—2 27 a voffiiEd 727y avorSiBLTLAX
|73

--P158--

--P159--

Manual fixes

The Manual fixes come in two categories, either an own-position (navigation) fix or a target fix.An own-
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position fix is made on normal waypoints (B1 - B9) and target fixes on target waypoints(M1 -M9).
FEEER 2 DICpBEI N, BROoHRWEE I X 2E1E», HEEIED LS L0 Th 5, B DHATIC
L BEILIE, @Y =4 K4 v FBI-BY) ETT, ARBEIEIIZ -7y bV =4 K4 v F(MI-M9)TT
ERESCR

Own-position fixes

Visual

The Pilot creates a fix when flying directly above the “real position”. The fix mode is prepared by depressing
the first stage of the fix trigger of the radar control stick (T1). When directly above the position, the pilot
depresses the second stage of the fix trigger (T1-TV-T1).

NATy PR RYDGHT LREERITT 5 2 L TREIEEIT)MBEE-FiIL—X—a v tr -1 R T 4
v 70 fixtrigger(TD % 7 7 —A P AT —VICET LI NE T, ZOHISD EZRICE 5726, X[ 1
v Mg fix trigger & 1 v F X7 =Y (T1-TV-T)  CHl & 7,

Navigation points (B1-B9) points and target waypoints are handled slightly differently.
kR4 v F(BI-BYLHEY 2 A R4 v FiZbIic®ia) £5,

When adding a fix on a navigation point. The fix is this case is compensating for errors in the navigation

system.

fitikR A v FCBEZMZAS L&, ZOBIERAIES AT LD T —%2 KT 5H DT,
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Senaki-Kolkhi

Figure 120. In this case, the navigation system has drifted approximately 9km north-west. The aircraft is
currently at waypoint 2 (B2) and the pilot makes a visual fix on the north end of the island in the river where B2
is. The navigation system is then updated and “moves” the entire polygon as the navigational system is corrected

for drift by updating the perceived aircraft’s real position in the navigation system.
figl20 Z D7 —RiF, BEY AT L5359 Y%km ILFEICR > T 5, MEBRIIBREY A R4 v+ 2B2)icd Y,
SNAmy NI 2 EORB2 TEYTAT 4 v 7 A% T 5, fEY AT AHBHEL T B HALEHARD
BT v 77—t ¥, SAREESBE LR SMEEINS,
--P159--
--P160--

Radar

The radar can be used to create fixes. This enables fixes to be made from a significant distance,even in poor
weather (depending on radar picture quality). Radar fixes aid in fine-tuning waypoints at a distance. The
same principle as the visual own-position fix applies.

L—X—%BIEICS 2 2 L3 CTE 2, i H 256, BRE(L — X —E{ROMEIKEFET 2)TDH
BIERTE S, L—X—T7 4 v 7 R: oDV 2 4KA4 v P TEESTHTICAZ, FEIZ. A5
DIETHEAT 26V 2T V74 v 7 ALFEILTH D,

Here distinctive terrain that can be observable from a long distance becomes significantly more important.

Zhicid, EREECEEN 22 E ORI S BN RE R S L S K W EETH B,
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Target fix

Visual

If the destination is a target waypoint, only the active target waypoint is moved, thereby correcting the
position of the target to fit the “real” target area. This fix does not impact the aircrafts estimation of its
position, but merely moves the selected waypoint.

R=T v T2 AKAVIEPTERY 2AKRKA VI THLI GG, AN EZ =Ty b2 AFA v FET
BEET 5, Znic XY, HEEER"RKYO"HEL Y TIBIEI NS, Z OBEIEIIMIZERED HERIALE I
BT, HUGEIRI N Y = 4 K4 v F BB EIT 5,

Senaki-Kolkhi

Figure 121 In this case, the target position M2 is moved via a visual target fix (or weapons impact fix) from the
island in the river “M2 old” to the outskirts of Gali “M2 new”. Only the current selected target waypoint is moved
and the rest of the navigation polygon is unaffected.
figl2l 2O —RATid, BEMBEM2 B X =79 T4 PaTAr 749 7 AV A KLV P4 v 30}
74y 7 R)iCKoT, FWOHDOB"HM2"9 54 Y ORRA"F M2"icBEI 35, REBRIWAEBEY = 4 £/
YIEBBEL, FES—va v R S VELEr VEEIIR Y,

Radar target fix

Target fixing with radar is one of the main methods of determining the target position in navigation system
for guidance and calculation of release points, such as bombs, anti-ship missiles, and the BK 90 cluster
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munitions dispenser in particular.

LRtk 32— 9 74 v 27 ZADEEAMO—2IF, ik AT LIC X 5. o, M, MHE S 94
Ny BKIO 7 7 A2 =T 4 2y $—DFELE T HAEH D720 0 AR LERE TS,

--P160--

--P161--

Automatic

TILS-fix

During the final phase (phase 3) of landing the TILS system will make automatic adjustments based on the
TILS system data.

TILS ¥ A7 LI X 25D 7 7 4 77 = — X (Phase3) Tid, TILS o7 —x I IC HE i s
5,

TERNAV

The TERNAV (as described below) will create about 2 fixes per second if the system is delivering fixes.
VAT LHHEREL T 2 BA. TERNAVIAFCHBIL Cu g 9)ic kv 1B 2 Mo ErfTbi g
ER

Weapons impact fix

When firing weapons in modes that have a reticule and a distance line such as the AKAN Gun pods in A/G
mode, ARAK rockets and certain bomb release mode, an automatic target fix on the projected impact point.
L7 4 70 R ERFOE— F TR T2 A/GE—FD AKAN Gun v F, ARAK =7 v b &—E
DIFHETE—F DL R RECIIEMEAZIREL ZRICHBITX =7 vy F 74 v 7 ABTbIET,

Automatic initial fix

The origin point is set automatically based on the entered take-off coordinates (either a reference number

or longitude/ latitude coordinates).

JE R H B CHEREEEE S A S & 3 (BIRE S /R EEE LD 5 22),

The fix is made on take-off from or landing on an entered base to establish a starting point for the
navigation system. The fix is set on the middle of the entered airbase or the LOLA coordinates.

AN & T HE A~ D RERE D B B CTRLIE > R 7 L DIRENGATIC X WL I W -BIEA R I Nk 3, BRI,
AT I NTMiZEHH A 5 LOLA JFEO hdiic e v F I FE 3,
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Note: Due to the fix being set on the middle of the runway, a slight position error will occur during most
take-offs.
Note:{HEH D RIMEIER L 2o T2 DT, b afiiET 7 — o5 HERER ICREAEL 9,

Fix clearing

While airborne, it is possible to clear the own-position fixes. This is done by pressing the RENSA(CLEAR)
button on the data panel (beneath a protective cover) once. This does not clear the target position fixes.
Z2h ik B OMEIC X 2B IEZ AT 5 2 e B TEEF, 2 id,. 7 — X34 LD RENSA(CLEAR)
REY(RENA—DTILH )2 MT L TITONET, TNTE, X—7 v bRV av 74 v 7R
IL s nE A,

Clearing the navigation system is divided into two steps.

1. The first press of the button will clear the own-position fix, and load the buffered fix.

2. The second press will clear ALL of the own-position fixes.

fitik s 27 LWL 2 DD FIHIC I E T,

LEVNCE 2 v 23 & BRIEOBESYIIILI . Ny 77 SN TWEBIE GEAMAETNE T,
22RIHIC AR v 2T L, IXToEEMEIC X 2MEIIIILI N E S,

If an own-position fix has been made after pushing the (CLEAR) button, the next push will be counted as
a first push.

K2 v (CLEAR) Z ! L 72121 AH(IEEIEZ I C 70\, RICH &2 v (CLEAR) 2 i3~ & | |l DR % v (1)
EHINET,

The fix clearing feature is used if the wrong position is used for an own-position fix and the pilot is unable
to correct the position using the fix system (such as taking a fix of the wrong waypoint). Fix clearing can
have greatly detrimental effects on the navigation system as it will deteriorate the basic fix.

EIEPIAIZ. & - 25T CABMEE E2 TR o 28aic. ey P B3Zn%2BIEY AT LT
RIECE WV (fliE-72 Y = 4 K4 v P TEIET 2% 8)5AICHHAL £, BIEVELIZEAREIEZS
fbxd27290, LV AT LICEAN G E Y5 2 7,

--P161--

--P162--

Doppler

The aircraft is equipped with a Doppler system that is primarily used to detect the change in travel in the

Y and X-axis due to wind. This measurement is added to the navigation data to provide a wind corrected

position.

M2 IZEICECRIC XY Y-XBO 7L 2T 27200 Fy 77 = 27 LRI N TS, 20
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HE RS R AIATEE I Z 5 WA ZfIE L 2 E SRRt T s,

The system is operated by 3 continuous wave Doppler radar lobes sent from the unit situated on the bottom
on the right wing.

VAT LR, AREHICAEST S Py T 7L =X =2 bR EI NS 3 DDIERMEGEIC X o TES)
—j- % o

It measures the aircraft speed relative to the ground in the area 25-500 m/s in the x-axis and =100 m/s in
the y-axis. The measured ground referenced airspeed is compared to the airspeed for the flight data unit to
calculate the wind speed.

Hurhl & AHR 3 B A ZERE DS & x il I E 28 25-500m/s, Y BT 100m/s DHFIFHICH % & ZFHIE ST 5, H]
TE X N7 EOFAERNGGHE L TRITT — 2 2= v + O SUHRE % i UG % 5HHE 3 5,

Figure 122 Doppler system operating principle.

The system is largely automatic, but can be toggled via the computer in mode VIND/ RUTA/MAL. Please
refer to the procedures section for further details

VAT LI EICHETH L, a v a—XE— F% VIND/RUTA/MAL IcV] Y 2 52 &3 TE %,
AR, TRy =Yy ks avESHLTIET N,

--P162--

--P163--
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Radar altimeter

The radar altimeter is used to determine the current altitude above ground in the interval 0-600 m.

L — X —@EahE, b2 o DL 0-600m TEFITE 9,

The system consists of a transmitter unit in the left apparatus bay and two receivers on the bottom of the

fuselage. The radar altimeter is normally always activated.

VAT L GEERSEREESRA 2 DOOZEMPEAFIKTICH Y £, L - X —@mEFHIH AT,

The radar altimeter can be switched ON / off by the RHM switch on the navigation panel, and the altimeter
source used by the computer can be toggled with the HOJD CISI switch on the front panel.

L— X —@EGHEF e = a vk v RHM 24 v 5T ON/off 21 W Fx b, av v a— 205
Eity — 2t LCoffiflz 7uy + o532 Ad HOJD CISI 24 v FTYI W Bz bt ¥,

Indication

The Warning light RHM FEL indicates a fault in the radar altimeter system.
RHM FEL &% 7 4 M 3L — X —@EEH Y A7 L 0#lEA2 R L £ 5,

The current radar altitude can be displayed as the radar altimeter index and the digital altitude on the
HUD, if the CISI switch on the front panel is set to position RHM.

BfEOL —X—@mEiE, 7u v XA D CISI 24 v 523 PHM KoY v avicdh 2 & &, HUD iIcL—
E—@EA VT v 7 RETVEANEEL LTRRINET,

--P163--

--P164--

CK37 calculated altitud

From the static pressure from the flight data unit the barometric adjusted for sea level altimeter is
calculated by the computer. This barometric altitude is then adjusted for the altitude above ground level
either via the altimeter pressure knob, if pressed in and the pressure setting differs from 1013.2 hPa. This
results in a ground calibrated (sometimes called field calibrated) altitude.

RITT—22=v P 2LOFEDLL, I L~ AVEEFOREREMA 2y va—RickoTEHRE IR
¥9, ZOXRESEIITTERE T 1013.2hPa & R 2 A CmEFORE, 72 LA Z & T, Hk
LAV OEEIE LTRIEE NS, 2o, M ERIERE(LIZLIEY 4 = FPRIERZ L FIENh5) L
2%
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CISI source selector(HOJD CISI)

The ground pressure correction can be made manually either by setting the pressure setting knob, or
automatically via the radar altimeter. This is selected by the CISI switch on the front panel. If the selector
is in position RHM (Radar altimeter mode) the radar altimeter is used.When the selector is in position LD
(Barometric) the pressure calibrated altitude is used.

i ERUERIE IR, SERE / 7 CFECHE, Ni3L — X \EFI AL CHETT ) cenTE 5, &
iz, 78 v b o332 ® CISI 24 v FTERT 5, L 7 % —3 RHM(Radar altimeter mode) TiZ L —
A —EEHBMEHIN S, 1L 7 Z2—72 LD(Barometric) DB I3 IERIEEEREH I NS,

The pressure altitude can be set by using the radar altimeter, if the reference poles and radar altitude
indexes are displayed in the HUD (Radar altimeter on and below 600 m AGL).

SHR—NL L =X —EFEA v T v 725 HUD KR RINTHUE, JESE L — X — @i %2
LTy b T% 25 (L—X—®EE2 ON 22 600mAGL EAT).

Set the CISI switch to mode LD and turn the pressure setting knob until the radar index is at the bottom
of the reference poles. This requires flat ground, but can be used to determine current ground elevation
calibrated pressure if no other source is available.

CISEZAA v F% LD E—-FDICEy L, JERE/ 7%, L—X—A VT v 7 ABZHK— DK
IC72 % TR, Zhicid, “Fo i Er D 2 53, )b IFHIR 23 7 < T b HAE O M s B EAE 23 0]
ETE 2,

The calculated altitude is used by the computer for displaying the digital altitude as well as for calculating
the difference between current and the commanded altitude. Additionally, the calculated altitude is used
for the altitude warning systems.

HEINEEE I IV — Rk o CTF VR NAEERRCHRESE LR EEDE O E L LIl
HEInd, MACEHRINAGEIISEERY 27 LIS,

For weapons use, the position of the HOJD CISI selector will determine the following:
- Digital altitude in the HUD during RB 04, RB 15 and BK90 engagement.

+ Calculations for RB 04 and RB 15 release.

FLREICH 72> Tld, HOJDCISI 2L 27 X —ffEIC X > TRD Z L AT 5:

- RB04, RBI15 & BK90 T&RikH o HUD ~D 7 ¥ X L

- RB04 & RB15 o Ml

The position of the selector does not affect:
» During BK90 release the radar altimeter is always used for calculation of release altitude.
* During the majority of weapons usage, the barometric altitude is used for sight calculations.
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- BKOO #% T L — X — eI i TE RO -0 Il s 5,
% OIEElHE R, JEEESRESIRICEH S 1 5,

--P165--

--P165--

Ground collision/altiude warning

The altitude warning functionality of the aircraft is designed to alert the pilot of an imminent impact with
the ground or that the set altitude for the autopilot is no longer kept.

EEEERAE L. T EIC#ZE T 5 BE S o W E R BB CR QR T E R uwBE AT, e
Boif ey P ~NERT 50T,

There are three main types of warnings.
- Elevation change warning
- Ground collision warning
- Altitude hold warning (2 sub modes)
3ODERELEIATEHY FT,

QoD% 7E—VF)

All altitude warnings are given in the form of a indicator light (red) on the top left of the Central Indicator
as well as flashing reference poles and radar altitude indexes on the Cl and HUD. Additionally, the indicator
light warnings are used for other functions such during use of the RB 04, RB 15 and BK90.
BTOREEES I ERAEDPRIFREOIR 7 4+ OF) LAk, CI & HUD OZM+F -1 DRl L
—X—@EA YTy 7 ADRRBRTE AN, MA T, FR 74 PESZ, oA L LT RB04,RB15
& BKI0 offifiRfic i I3,
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Figure 125 Ground collision / altitude warning.

--P165--
--P166--

Elevation change warning

Elevation change warning is received when the altitude source selector HOJD CISI is in mode LD and the
barometric altitude is used. When the radar altitude is less than 150 m and at the same time less than half
of the computer calculated altitude the warning is received. This is to alert the pilot of a sudden change in
elevation below the aircraft.

ILR—=vavFzvVELRT GEY AL 27 %—HOJDCISI # LD £— F & L CREEER %
FALTW3 e Z2ICZET 2, L—X—EEE2 150m LR CRfICa vy e o — 2 REE I N mEsY
SUTTHELGHEICESEZZET 5, ThiE, 4wy MiZEEROZHM AL R—va VDR T2 E
Y5,
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Figure 126 Elevation change warning,.

Ground collision warning.

Ground collision warning is received when the radar is used (mode A1 or A2) when the calculated altitude
and descent rate is such that the aircraft will impact the ground within 7 seconds. If the radar altimeter is
available, the warning is always based on the radar altitude.

M B EREE R - X EEHAL TS Al 2 A2 E—F)TH Y, HEINEZEELZOBTERTHT
WEEHRETZRICRET 2, L—F—GmEdPENRGE, COBEHRHICL — X —@Zat ke L
2%,

This warning is blocked during aiming against ground targets, as well as when the landing gear is extended

and the ground calibrated altitude is less than 50 metres.
COESII, M EEEEREL CwBk, T v T4 v F TR OBIESE 50m T OEAICIE 7 0
v 7 END,

Figure 127 Ground collision warning.
--P166--
--P167--

Altitude hold warning

The altitude warning in case of a computer or flight data unit error, the indicator light will be lit with a solid
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light if the radar altitude is less than 80% of the set altitude. Altitude warnings can also be given during
autopilot altitude hold modes.

V2R =TT — 222y PO T —IC X ZREES TR, L — X —EEIMARFEED 80%LA
Ticholefh AVvY T =274 VBRkTT 5, mEESIEERRE-FOHBEHMTd GO
%o

The warnings consist of a flashing indicator light on the top left of the Central Indicator (5 hz) Special uses

of the altitude warning light
OEBEEX, PRIERBOL oA vy r—2 74 o GHz) TS 3,

Special uses of the altitude warning light

Altitude warning - RB 04

After trigger safety is opened, the indicator light is lit with a solid light if the aircraft is outside
MU= T T 4 BRIRL 72, WTZEHEDS RB 04 O T EHEisNc R 2 8 4 v T — 2 T4 P S EAT
j— 5 o

Altitude warning - RB 15 /BK 90

After trigger safety is opened, the indicator light is lit with a solid light if the aircraft is outside the RB 15
or BK 90 release altitude envelope. The same indication has other uses as well.

FUA =7 T 4 ZfERRL 72, MiZEHE0s RB 15 Xk BK 90 o T EE#EIBINC R 2 4 vy Tr—2 5
A P DRATS 5,

These uses are addressed in the BK 90 and RB-15F chapter of the procedures section.
INHDFRAE VTR TRy —Y vk 7 v aydBKI0 & RB-15FDF v 77X —THAL T3,

Ground collision warning - RB 75

During an attack with the RB 75 (AGM 65 Maverick) the altitude warning is replaced with a ground
collision warning. The ground collision warning is based on a warning altitude that a pull-up with 4 G will
not be enough to clear 10 metres altitude (with the addition of certain tolerances). The calculation is based
on the airspeed vector and speed, as well as calculation for g-build up and reaction time as well as differences
for triangulated or radar derived range.

RB 75(AGM65Maverick) TOXRE P IS EES (3 LERES CEE »b b, W EHEREE X, 4G5 %
B LCTEE 10m 2T 2 DIct+aTchuEEESE(—EDREXPMA LN TV 2)ZITLE LTS, &t
X, SEREER 7 v EEEIC A, g o, AR L — X =258 3 2 o 1 X B RKIGKE
MoFtRICH o x5,
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The warning appears when this altitude is less than the barometric altitude or radar ranging derived altitude.
After firing only the barometric altitude is used as the radar is turned off after firing.

EEIRIND L EEEEIJERECL — X —FHlEE X VET LT akTcd, HER, L—x—
28 OFF 1272 2 7= D 5L E D A HMED I E T

The warning is indicated by the altitude warning light and the EP13 symbology flashing with 5Hz.
LEIEELE T A P& SHz 0 EP13 o v R A DI CiRR S F,

The ground collision warning is disabled when the backup sight mode is used.

Ny Ty TIRHER ML Cw B &k, M RERES XS L R £,

Readiness mode warning.

The readiness warning is indicated by a flashing altitude warning light to alert the pilot of not setting the
master mode selector to mode BER after landing. The warning appears when the aircraft deviates more
than 12° from the course during touchdown (likely when the aircraft taxies off the runway).

LT, MELE T4 POMMT, S vy PiTvR X —F—FeL 7 X —2kERICBER ITE v
FENTWRWT E2IERT 5, ZOESGE, MRS ETIC 120 Ubha - ) v 7 2@l 7z L &
B 3 G ERZ i CHEIKICA o7 X 5 12),

--P167--

--P168--

TERNAV

The TERNAYV system was added with the AJS upgrade as it uses the added data cartridge functionality and
the increased processing power.

TERNAV v 27 Lk, 7—20— ) v VKRB Y vy R DR e & bic, A]ST v
7L —=FThA bz,

The TERNAV (terrain navigation) system uses the radar altimeter to detect the terrain contours below
the aircraft, similar to TERCOM systems used for cruise missiles. These readings are then compared to a
digital map sheet stored in the data cartridge. It serves as a parallel complement to the normal navigation
system. The computer will continually observe the aircraft movement along the terrain and will perform
minor automatic fixes. The system also aids in providing an estimate of the current navigation error. Due
to the function of the system, varying terrain features or isolated elevations aid in the systems
understanding of the aircraft’s position.The system is largely automatic without pilot input and enables
automatically on start-up.

TERNAV (terrain navigation) & 2 7 A ld L — X — S EEFH & L CHLZEHE T oMl 0w el 2 it 32 .
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KA A LTI T3 TERCOM v ZTF L eV AT LTH B, TNLDHRIET — X 51—
FY Y VIR E 0w TV AL~y T EI NG, ZhiE, @EONEY AT L LW T L CHEE
5o 2V 2 — X THEIRHIZERE O Ficw 3 282 281 L. BB CBMABIEELFETT 5, VAT L0
BRIEDOHEL 7 —DHEER T 2, 2DV AT LOKEEIC X > T, HIBFH DL LT L 72 161X, i
2HEDRE " & AT LIRS 2 D RMET 2, TV AT LIRS BKHELINTHT, Sf Ty b
DA REL ST, BECRET 2,

Indication

If the data selector rotary is set to mode AKT POS, the 5th digit will display the status of the TERNAV
system.

0 = TERNAYV inoperable

1= TERNAYV OK, but not sending any outputs. Stand-by mode. Aircraft is on ground or outside the area
of TERNAV operation.

2: TERNAV OK, mode rough search. System is attempting to orient itself in a particular area.

3: TERNAV OK. Fine search. System in a higher resolution mode. Still ascertaining position.

4: TERNAV OK and following, but not used. Commonly seen in mode SPA

5: TERNAV OK and operating. System sending automatic fixes to the CK37 computer.

T—X¥lL 7 Z—u—xY) =2 AKT POS E—Ficky PInTwhid, 5 fIHDOT 4 A7 LA H
TERNAV v 27 L DIREXR KRR T 5,

0:TERNAV {E#) e

LTERNAV OK ,L 2L w2 2 tH b ThTwivn, RAZ v 42—, izEid, #Eicw 22,
TERNAV J#MAHFIFS O ) TICw 5,

2:TERNAV OK &5 E»ARKRE— T, ¥ A7 LAY PREEHKTHIAS T 2B T3,

3:TERNAV OK RAFZ&MR, ¥ A7 L I3EFREE— F, (LERET,

4:TERNAV OK 2 0iBfEh7Z A I Tz, —RINICSPAE—FTh b LA b2,
5:TERNAV OK 2 0ifith, © 27 LAFABTEIEER CK37 2 v v a — X ICEFH,

The TERNAYV system can be toggled on/ off via the address system. Input 581000 in TAKT/IN,confirm
with LS/SKU, and insert value 0 (580000) to enable TERNAV again)

TERNAV > 27 41X, ON/OFF oY) Y % 2 %7 FL 2> X7 A CTHRE, TAKT/IN < 581000 % AJJ L.
587 % LS/SKU, Mz <, 0% A4 5(580000) & TERNAV % HEHICT 5,

--P168--

--P169--

Fuel calculation & Time keeping(Time on Target,time to waypoint)

The CK 37 will continually calculate the time to next waypoint, time on target, and the amount of fuel
required to complete the flight as it is entered in the navigation system. The pilot during the planning
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stages enters (or loads via data cartridge) a series of waypoints that constitute the planned flight and
primary (and secondary if desired) landing bases.

CK37 IZHKFER DY = 4 KA v P £ TORE, % —7 v FEERE, 2 LTk X7 LI A1 S 7= i
TR ZFIHE L T b, A vy FFFHEERETY =4 R4 v+ & FEREM(E T 72 5 8lE
PEH) 2> SRERL S N A RATEIHZ AT T2 (B2 IET—2 A=Y v ohrbor—F),

Any of the waypoints may be designated a target waypoint. The target waypoints can have designated
time of targets wherein the desired time where the aircraft is supposed to be on the target can be set.
TRTCDOYV 2 ARA VP IZ—=T Vb2 AFRA VP ELTIRETE S, 2—7 v bvzA KR4V Mg
firZetins B ic L2 Ic Z 3 TR O R O 2 F5 o 2 L 28T ¥ 2,

Ingress points

Ingress points is used to increase the Mach speed in the calculation for a particular phase of the flight that
deviates from the optimal economic airspeed at low altitude. Ingress waypoints is used to set a higher
airspeed in the assumed combat are that requires a higher airspeed, and can be used for the purposes of
ingress and egress, however will be referred to as ingress speeds or waypoints.

HEHI R, IR ZE T O REFIIC BB L X 7 SRUREE 2> DAL L T v B 2 BN & & 2 GHEIC Al
bz, EHY = 4K A4 v ME BEIAERT 2 @5l X0 & CBE X 405 0 SGRE O BOE Il
A, BALBEBOHWCTHERAT LB TE, RAFRELCY A KL v F LIRS,

The Mach speed is used for the calculations from the set ingress waypoint to the next set ingress waypoint.
The last ingress waypoint speed will be applied until the primary landing base. Ifa target waypoint is after
the ingress waypoint, the ingress Mach speed will only be applied until the target and economic airspeed
after this.

~ v NHEE, WELERATVZAKRKLAVE2ORICEY PEINZEBAY A KA v b ECTORFREICHE
MEnd, mEDEAY =4 K4 v FEEIZ, TEREEMICGER I NS, 2—7T v VA K4V PR
AV zAKA v ORICH 256, BA~ Yy ~#EIX, BIEICE 2 £ TR ICGEH I, Z DR%IFRFN
SORE L 725,

Please refer to the “input of navigation data” section below for how to input ingress waypoints.
EFo Xy, #EHY =4 K 4 v % AJIT %5 It "input of navigation data"& % 4,
--P169--

--P170--
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A: Last waypoint with a set speed is a target waypoint

LS

B2

L1

B: Last waypoint with a set speed is an ingress waypoint

LS

B2

L2

Legs with an economic airspeed (Mach 0.55)
Legs with a sct ingress speed (Mach 0.85)

------------ Legs with a set ingress speed of 0.75)

Figure 128 Ingress speeds and waypoint logic.

--P170--
--P171--

Fuel calculations

The required fuel is continuously calculated and displayed as the amount of fuel required from

Ingress waypoint
M =085

Ingress waypoint
M =0.85

Ingress waypoint
0.70

the

aircraft’s current position to the next destination and the remaining route to the primary landing site (L.1)

and the amount of fuel required for a landing.

BT RRHI . MRGEHY ISR & . IR O BITERLIE 2> © R DAT 2 e % ¢, FEREIEM(LD) £ TRy v —

b BREDTODLEREBEFIR I NG,
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Figure 129 Fuel indicator. 87% fuel remaining. Striped “tie” indicating approx. 30% required to complete flight
plan with fuel reserve included.
figl29 MREIET. 8TUMRELD TR - T 5, RIHR"tei"IZBMRBI DK 30%057 T4 + 77 VR LE R T L 25T
[/ T ll 3 5 o

The fuel required is the amount of fuel the aircraft requires currently to fulfil the planned flight as
programmed into the computer. The computer accounts for the increased drag due to weapons and
planned flight path and profile, taking into consideration the variables of ingress speeds and wind.
IR RELE (X, MESBE I v 2 — 27 v 7 L03NT0BE 774 77 v Eiid o0k
FETHhd, a2 v a—2 LI X VNS 2017, RAEEREDOLEE ZERICANTZT T4 k3
Rl ETmT7 7 ANEEET 5,

In addition, a pre-set fuel reserve is added to this calculation. This pre-set amount can be set by the pilot
to ensure a greater margin.

AT, GHRICIE, PIIBOE SN AB P mA b s, COPMEER, “fuy bRk ) sk~
—VVEBRLTHEL I ENTE S,

Before take-off a 10% fuel requirement is added to fuel consumption. This corresponds to about 10

minutes of ground taxi, acceleration to Mach 0.55 and group re-join after take-off. These 10% are

removed from the calculations after take-off as it is no longer required.

HEFERTOBAENEE ICIX 10% 232 bd, Zhicid, 10 ot L2 %o v 7 = v 0.55 ~Dh&E
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& HERERR DIRK~ DG ICHIG L T b, 2o D 10% I3 HERER IINE RO GtR - LR E T,

The fuel consumption calculation is based on the most economical airspeed (Mach 0.55 at the lowest
altitude (sea level). The most economical airspeed increases with about Mach 0.035 per 1000 metres of
altitude. If ingress Mach speeds are entered in the flight path, the increased fuel consumption of these
waypoints will be added to the fuel requirement. If the current destination

is a waypoint after the last target waypoint, the fuel consumption is based on the current altitude and the
most economical airspeed.

PRERH BRI D o & D RFM 0 50HE (D o & SIRWIBHIEE T~ v 0.55) 85 HEIC R ) 97, #%
PSR 13 1000m & ic= v~ 0.035 L £ 3, RASy ~Nd#lEZ 7 74 Fo3RICED 5 L BREHH
BIZWINT 2720, ThoDv = A KAV 2z d dMREKRErIMAONE T, BIEDOITERY =
ARA VI, BEEZ—T v b7 24K VDR TIE, PRRHE IZBE &S O PR RHE L 7
7,

--P171--

--P172--

Economic airspeed

Altitude (m) Economic airspeeds (Mach)
0 M 0.55

3000 M 0.66

6000 M 0.76

9000 MO0.87

10000 M 0.9

i (m) FEFEEE (= v )

Fuel reserve at L1

The fuel reserve is the minimum desired fuel state when reaching the primary landing position(L1). It can
be set between 10 and 99%.

BRORLY ¥ — 703, EHEESFT(LD~E 37200, BER/NAEITH 2, Zhid 10 225 99% D THRE T
ERESCR

If no reserve is entered the default setting is 10% (the amount of fuel necessary for an approach and

landing at the primary landing base).
Y HF =T BAN I N EERGE L 10%TH 5 (EEREEM~D T 7'n —F L EREO LERELR).,

If the secondary landing base (L2) is set, an extra fuel reserve is added to account for a flight between L1
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and L2 at low altitude and at the economical airspeed as well as the addition of the same calculated fuel
use to an approach and landing at the second landing site.

fEAEEEH(L2) BERE I N TV BKE, T 51 Ll 206 L2 ¥ TGS CRIFEE Clrp v, FERICFHE X
N fEEREE A~ 7'u —F L FEEE S B BRERELY =T A b B,

Input the desired value on Address 51, in percent. E.g. for 30% input 513000 in TAKT. Confirm with LS.
T FL ARSI ~HEDEZ =% P TANT 5, Hl21E, 30%TH4iE, TAKT < 513000 % A 15 3,
TTIXLS TH 5,

Note. The set fuel reserve amount is reset on Master mode BER after landing.
TR BE L BRI ERERIC A X - - FE2BERICT S Uy b &5,

Fuel indication during mode SPA(Recommaissance)

If mode SPA is selected the fuel is calculated to the current destination and from there straight to the
primary landing base (1), including the necessary fuel required for approach and landing,along with the
addition of the fuel reserve. This is due to the aircraft not likely flying along the set track during the
reconnaissance phase of the flying.

E— F SPARERI N T 246, 770 —F LRRCLERRE 2 ECIEOT 2 L Z 20 bIE#R
TEAEREE D) ~DOBREIAIREL ) 3 — 7 L 3R R I N 5, Zhid, H5E 7 = — XORIT TIIATZEm
DERESI NIz b T v 71> TRITS 2 AREEDME VW 720 TH 2,

Timekeeping calculation

The computer calculates the following in regards to timekeeping: Flight time to target, Time error at
target, and Timetable deviation. A certain margin is added to the calculations to allow change of course
and airspeed.

AV 2—ZBEALF -V TDOLTD LS 5 & &FHET 2 AREL COMITIE, HETOR
R L 24 LT — TN DA, 23— RAEWNARELOEEZTHET 53—V VB MAbhET,

Flight time to target waypoint

Flight time to target waypoint is the time calculated to fly from the current position to the current
destination waypoint with present airspeed and then further along the navigation polygon to the next
ingress speed waypoint with present airspeed.
HEEY = 4 K4 v b £ CORITIRMENIIRIEALE D D BIEDIT EE~DE 2 b N7 S5UEHE T, £ D&,
SOICHEDHEELORDY = 4 FA vV MRAEEE THMEEF s —v a3 ViKY TV > TRIT
T5 L LCEHR I NRHTH 5,
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--P172--

--P173--

After the ingress speed waypoint planned airspeed are used for the calculation until the target waypoint
with a time of target is set. If no time on target is set, the calculation is for the closest target waypoint. If
one of the BX points is selected as the destination, the calculation is for the previous waypoint in the
polygon.

RAFRED GHH I NIy 2 A KR4 v P23 E2 L, WAUERE IE, FERBEOREINLLZ—T vy Y=
ARA VY MICEL ECEREICEN I NS, BEFZERESREI N T RTNE, bo biRwHEY
A KAV P ETORBPEHEINSG, BX KA v FO—2TERICREIN TS L, FHRITY = 4
FAVIRY)ITVHOFRIOY 24 KA v M LCRIRI NS,

Flying time to target serves as a reference to time error on target calculations, and is only presented if no
time on targets are set. If a time on target has been set, a timetable deviation is presented instead.

HEE £ COMRITIRANIE BERGH R Z O FMEZ fRfi L, HEEEIERHSBE SN TR 2 WIGHRICD AR &
N2dDOTH5, AEFERHIREINTRI5A, b IcHZRL O T bV ITRI NG,

Time error on target

Time error on target is the deviation between the calculated time of target and the planned time on target.
This is calculated for the closest target waypoint with a set time on target. If no time on target has been
set no deviation in calculated.

HIECoRfRAE X, BIE L CoFMRRHE & GHHRHO XL TH 5, ZNIFFLERHIZTE I N D -
LHLECHEY 2 AR v Mic LCEFR IS, BHERRZSRE I LTI E, XLIEEHRETH
THA,

Timetable deviation

The difference between the time it takes to fly the entire route from the current position to the destination
and then along the navigation polygon to the target with the planned airspeed and the time that remains
to the time on target is called the timetable deviation.
BUERLE 20 HiHE % ¢, fUEFR Y v icih o TR L 220 5GRE T L — P 2 RATS % DI h 20 5 I
A&, BERERFH OE 2 FHERH O XL & 9

Indication

Current time and timekeeping information is displayed both in the data panel and in the HUD with the
Airspeed Deviation Fin.
BIfERsf & . R EEHRIZ. 7 — 43 e HUD oS EAE7 4 v & LTl ICRRE N5,
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--P173--
--P174--

Data panel

Mode TID(Time)/OUT

Time on Target set

If a time on target is set, the data panel displays the current time error in mode TID / OUT. The error is
displayed in Hours, minutes and seconds. A negative error (estimated time of arrival later than set time
on target) is displayed by a minus sign in front of the hours (first digit), a positive error by a blank first
digit. Thereby, keeping the display at 0 will ensure an exact arrival on the set time on target.
HEZEREAREINTnE L &, T —2 4 1icid, TID/OUT &— F CHEDKRM T 7 — 2%~
INd, oIk, K, 2B TRRING, ¥4 F RO T —(FETERZLPFERM X V&
W, A F RO L % LAKREZER (R OH) ORNICE R I N, 77 ZAD LT 7 — DIGEIRRY) OHIH A
W2, TOXSICLT, £k 0I5 2 & ©, B BESCERIE L %25,

No time on target set

In case at time on target is not set the data panel will display to current flying time to target based on
current airspeed and planned route. This is displayed by the number 7 displayed in the first digit.
HIEFERRAREIN TR WES, T — X X2V HE L coOBEDNSOHE & 2H@EjLr — b Cf
T L7258 DRITIRREI AR R S, mIIDHTICIZ 7 BRI N2,

Figure 130 No time on target set.

Neither mode takes into account any planned pop-up waypoints attached to the target.
ELHLDE—FTHX =Ty MIMAbNT, Ky TT v 7TV 2 AKf v EBRERINET,
--P174--

--P175--

Take-off time

If the aircraft is on the ground and a Time on Target is set, a planned take-off time is displayed.An empty
first digit indicates time to throttle-up on take-off and a minus sign indicates the time after take-off should
have occurred.

fitzetasith bic d - < HEEEIGERH2SEE T T v 2356, FHli S Nz fERER R 2R S g 3, &4
DN b TR ENT VAR VERZE R IX, BifEoZzo 2y AR 2KEEZRRL, ~ A4 FZDH
DG AL, BERET RERSTETCHDE L EIRL TV D,

Figure 131 Take-off time.
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Current time

Current time is displayed if the navigation button LS is pressed and held.
kR 2 v LS B I RIS Cw 356, REOKRE2ER L 9,

Time on target

Displays entered Time on Target if the corresponding target waypoint button (B1 - B9) is pressed and
held.

WIGT 2 BEEY = A K4 v PRV (BI-BO) %M L CREr L T 2 Rd, A S e BERE IR 2320
INET,

RB-15 timekeeping(missile on target)

The RB 15F missile can be planned to impact the target on a certain time similar to the Time of Target
planning. Here the relevant Time on Target becomes the release point. Input the desired impact time (may
differ due to seeker function) on button BX.

RB 15F I ¥ A4 v i3t & - HEERE R & B2, BARarh IR 25T & 2, SR TFRAL v b~
O HEEZIER M & B#E S 2, BX KX v b A EompiHE (> — 7 —DbkRe L 1382 2) 2 AT 5,

Airspeed Deviation Indicator "fin"

The airspeed deviation fin in the HUD will display an abstracted predicted airspeed required to reach the
designated time on target. The fin can be displaced a maximum of its own length, and a full extension
corresponds to an error of about 20 + 30% of the calculated flying time to the target. Thereby the fin will
rescale and display varying error times for the same amount of extension dependent on the distance to the
target.

HUD IR SN2 0 5GEE T 7 4 v id, BIRHEIC HERICE 2 72 0 DB 7 TR SO 2 R L L
TEET %, 74 VEHEORARZICHUZ &, GRS HEE TORITRE & DT 7 —20-30%IC
MIET 5, COXIICLTT 4 vid, BFEL COMBHICKF LU E s 5 2 & Tz 7 —0&1L
ERINT B

The calculation assumes that if an ingress waypoint is set along the route, the ingress speed will be held
during that portion of the route.

FHRIE. EH Y = A FA v Fv— i, EHEES Y — F X EICHERF T 5 2 L AR &
%5,
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A “high” fin indicates a positive time error = too early arrival, reduce airspeed.

A “low” fin indicates a negative time error = too late arrival, increase airspeed.

"BW"T 4 VOERIRIFT T ADERAE R T =R HEE LT E 5, AEGHE & EE ¢ &
MRW"T 4 VORI A FRADORHERA LR T =B AT T E 5, WRURE 2 HH e X
--P175--

--P176--

Popup points

Figure 132 Popup points.
For certain ground attack missions is may be relevant to input a popup point.

FHEOH FIXEI v a v TRy Ty 7RA V2 AT B2 LAEYCTH 3,

How this is done is described below is discussed below in the “input of navigation data” section.

INHRED XS IfTb s, "ET — X A" D2 s v a vy TRHEL T,

Steering order towards the popup point is given under the assumption that it is selected automatically by
passing the waypoint before the target waypoint, or manually by selecting the target waypoint as a
destination. Note that pressing the waypoint button twice will select the waypoint instead of the popup
point. Additionally, master mode NAV and a SAFE trigger is required.

Ry 7T v THEAY P ~OEHETRIBEDD LT, HEV=AFA VIO Y = A KR4 v | &l
T, FETEX—T v bz AFRA Vv P RTERELGERT 2L, HEIIGERINE S, VoA F
AVIRZVE 2T ERY 7Ty 724 FA VYV POROYVICT 2 A K4 v FAERINZ T LIC
EELTLEI W, MAT, vAX—F— F2NAV & SAFE b Y 77— T,

When the steering order is given towards the popup point, a red U is displayed in the destination indicator.
Steering order is displayed on the ADI flight director needles and in the HUD.The course heading bug on

the course ring and destination indicator will indicate heading towards and distance to the waypoint as

usual.
Ty TT v THRA Y P ~OEMHER DG 2 bz, R U 2T EEfEReGRICER I NS, BitER I
ADI D794y T 4L 27X —=—FKLd HUD ICERKRINE, WObD I Ica—RY v 7 FoiES;

NN T AT E AR ERD, V= A R4 v b~[md ) BT & Rt 2 R T,

The HUD symbology comes in the form of a timeline with markers. The time line will appear 40 seconds

before the popup point is reached, and shrinks with such a rate that is reaches the markers when the point

is overflown. If the LOWNAV HUD mode is used the course scale and timeline with markers remains visible.

The course scale remains even after the popup point is overflown.

HUD DR FIE~— N —ZMA T EZA LTA VDb, ZALTA VIR Y 7T v 7HRA v FEE 40

R, EZEEEN T~ — N —IGET B THA T, LOWNAVHUD £—Fl3, 2—RX A7
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—NERALTA VD= —DBPHRENCE > EHHT 2, 2—XZXT7—NF, By 7T v 7HEA
v h EERITHRLED S v,

Steering order towards the target (white M in the destination indicator) is given automatically when passing
the popup point, or manually by pressing the waypoint button for the target in mode AKT POS. Switching
to master mode ANF or setting trigger to UNSAFE. If a steering order towards the popup point is once
again desired, the previous waypoint button is pressed and then pressing the waypoint button for the target
waypoint with a popup point attached.

2 =7y b ~OEHEHER (M 237 & Jefnitic d 213, €— F28 ATK POS T X & —%— F2° ANF
ICEHINED Y A—2UNSAFE C, Ry 77 v 7y 2 AKA v ML 7z& &, £7213FFHCTH
BRA~DY = A KAV bR 2V L 720E, HBIICGEZ b5, 69—, Ky 77 v 7KL v b~
MR 2 LLmoIX, oY 2 A KAV ERZVEHIL, RICKy 7Ty 7RA VBN X —
Ty I T2 AKRKA VY EDY 2 A KAV P REVEHT,

Steering order towards the popup point is not affected by a radar target fix.

Ry TT v TRAVEF~OBEMIERIEIL X2 =Ty} 74 v 7 AOFBIZ T LA,
--P176--

--P177--
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Cockpit display of popup points-

75
"

Before passing popup point
20 seconds left.

After passing popup.
(pefore selecting mode ANF)

Figure 133 Display of popup points.
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--P177--
--P178--

Input of navigation data

Data input can be done if the AC power is on, that is if either the ground power is connected or the engine
is running. Normally, the data cartridge loads the set of waypoints and relevant mission information into
the computer. While the data cartridge will load the waypoints, information such as designating target
waypoints and setting ingress Mach speed will have to be done manually.

T X AN W EEREE E 2 iE s v Y v EiRT 4 & AC EIRA ON THIEATRET T, dH. 7 —
ZA—=PYV ooy A RA vV EHERPI V-2 030y PENET, VARV MIET
— 2 A=tV v hbu—FINETH, X7 v by AKL v FofgECHER~ Yy ~H ER SO
WIFFETANT 2RERDH Y 5,

The data panel is used for input. The 10 digits on the keypad are used for inputting the numbers that are
displayed on the data display on the top of the data panel.

T XA NVFIAINTHERLE T, 10 floBF*— v FizT =24V B DT 4 A7V A 17 %
AT 20T,

All inputs are done by setting in IN/ OUT (IN / UT) switch to the IN position, all outputs by the OUT
(UT) position.

TRTDOANIZIN/OUT(IN/UT) ZA4 v FARIN KLY a vicBwl{tbi, FoHiz, OUTUT)®
YiavTfRRbhEd,

A mode will be written as AKT POS / OUT for mode AKT POS and the IN/OUT switch in mode OUT.
E— Fiz. ATK POS/OUT D Lk S icEdib L9, 2z, E— F2 ATK POS ¢% » IN/OUT =24 v
FHROUTTHhdZ R LET,

Clearing the data indicator, for example if a wrong number is entered is done via cycling the IN/ OUT
switch.

B2, Bo/eBF\EFEANI LR E, T—248Rd% 27 ) 7351k, INOUT 24 v FoUl ) &z %
FORLET,

The following input / output information will be in regards to navigation mode only. Please refer to the
data input / output chapter of the procedures section for further information.

UFCld, AN/HMAhEFesr—vavE—FDLDERMERLES, 645 HHRIT. 7ry—Yr+
72 avo7 =2 NN/HNEESRL TS0,
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Figure 134 Data panel.

--P178--
--P179--

ATK POS

No input in this mode. Output indicates current position in mode OUT. Indicates in Longitude and

Latitude (or reference number.

ZDE—FTEANBTEFHAOUT TIIBITENIEZ RN L £ 38058 L EE(F 72 133 %E5) Td,

Input REF/LOAD

INPUT
Used to input coordinates of waypoints and landing bases.

VA RA Y QEEE L F RO AR L £ 5,

To make inputting coordinates easier, a set of reference numbers is pre-stored in the computer’s memory.

Thereby a 4 digit code replaced inputting 6+6 digits of longitude and latitude as well as connecting to other

information regarding that locations, such as TILS channels or runway headings.

AN ZBERHICT 5720, avEa— 2 A LEZRETOLY PBEHLPLORFEINTLET,

ZRIC X o TAHT=— F 2% 6+6 HTDFE L REEHMANICED Y . Z Ot O7E ICBET 2 1§, TILS 7
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Y VAR &I N E T,

Landing bases (Airbases or airfields, or other landing sites) always begin the number 9, followed by a 0 and
then two digits corresponding to each airfield.

W R (AR & 72 13, RIS, AR IEHES 9 CHRED 3. T 0 & ZNEnDRT
BTG L7z 2 T3

Please refer to the kneeboard or attached documentation for further details and list of reference numbers.

e . ZREFETOY R NI, ==y F2BRMAEEZSRL TSI Vv,

Inputting a coordinate on a particular waypoint slot is done by entering the coordinates or reference number
and then pressing the button corresponding to the desired waypoint (B1 - B9)
FREDOY 2 A R4 v b Ray MCEEEZ AT 51CiE, BE, $-3s0EFS2 AL, HWO Y = 4K
4 v FBI-BYICHIGT 2R 2 v 2L LT,

Inputting a reference number for landing bases L1 and L2 is done by using the button L MAL.Alternate

landing site (L2) is entered by adding the number 9 on the second digit. For example.Batumi as an alternate

site is entered as 9901 and then pressing L MAL. If L1 is not entered the start base LS is entered

automatically in this slot.

gﬁ%ﬁﬂ@ Ll & L2 oS WESE AT 513, LMAL A& v 2L 3, REEHERSE0L2) 2 AT
ik, FE IR 2HTEICMA 3, filZIE, Batumi ZFHIC T Aicid, 9901 # AL, LMAL %

i‘ﬁ} LEd, dLLIAAIA T ARVEAIX. HERICHFAEEM LS 222w vy Mic A IhE T,

Clearing entered landing base or alternate is done by inputting 9000 and 9900 respectively.
ANTENTw 25k, 72 3REEMZHIBRS 212X, 240249000 & 9900 2 AL £ 3,

X Nd  |=oko
21| fe]oo]7]ello] = (%] “® 7 ©

: 83@ B8 (O
O g ©
B1© BX@
s0© [wiO

Figure 135 Airfield number 7 entered as a primary landing site.

--P179--
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--P180--

Positions for Take-off (LS), Landing bases (L1, L2), navigation waypoints (B1-B9) and mark points (BX)

can also be entered as Longitudes and Latitude. Coordinates should be entered as Longitude DDMMSS,

Latitude DDMMSS. D: Degree, M: Minute, S: Second.

HERE(LS), EREdEM(L1,L2), kY = 4 K4 v F(BI-BY) &~—27 KA v b (BX)DOGATIIRE L EET

b ]\ﬁ“C 2 FE 9, FEEED AT IZ, #2E DDMMSS, #% DDMMSS © X 5 I3 2 %8235 Y £9, D,
S:#

Note: This is the reverse order of inputting coordinates to what you may be used to.

TR, BT DEHICANT2LERH Y £7,

For example, Batumi airport on the Black sea map: E 41° , 35" 48” N41° 36’ 36" is entered as 413548
413636.
il Ffg~ v 7O Batumi Z29#:E41° ,35'48" N41° 36'36"I% 413548 413636 & AJ13 %,

After inputting the first set of 6 numbers, the display will go blank and allow the second set of numbers
(latitude). After this input the next set of coordinates. After inputting the full 12 digits the data indicator
will cycle between the longitude and latitude. Press the desired waypoint button to add the coordinates to
that slot.

BHID 6 DDFZEZ AN LIcb, T4 AT LARERICERY, 2000y PR TESZ XS5 ET,
FEEEDR D2y b2 AN %EMEAE T, &2CO 22 ANT LT —2 A4 vy —2I3BELRED AT
EREVIRLET, HOV2AKRAVIREZ v EBL CEBEZRAa Yy MITAE T,

BX mark points is added to the same manner, but after pressing BX, press a number of the data panel. E.g.
for BX2, input coordinates, press BX and then number 2 on the data panel.

BK ~—2 4 v &Mz 2 ICZFCFETT, BXRX Y LAEICT -2 20085 % AT
THMERH Y T, HlzIE, BX2 Tld, BEEZASIL, BXRxve, 7231002 %L ET,

R\ B! o Bx@
T o @@Qﬁ L0 0

Figure 136 Longitude for waypoint B1. 14 degrees, 01 minutes and 50 seconds.
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Waypoints (B1-B9) that have not been assigned coordinates have the previous waypoint’s entered
coordinates loaded. This does not apply for the landing bases and the mark points (BX).If coordinates are
not entered on L1, the coordinates of LS are transferred, along with the TILS channels and main runway
heading. The alternate landing base L2 can only be entered as a reference number, cannot be entered as
longitude and latitude.

JEEEDSEI D o Ty 2 4 KR4 v F(BI-BYOICIE, UETATI I N T = 4 R4 v b EERGEAA
I3, o, EHERbE~—27F 4 v FBXICIFEHINTEA, b L L1 OEERATI S AN
L. LS oEiEDS TILS F % v & EER AN L &b ICEHINE I, ABERL L2 IZHEF ST
DHNIITE, MELRETIATITEEEA,

--P180--

--P181--

Input BANA/GRAENS

For inputting headings for runways that are not set via reference numbers the data selector is set to BANA/
GRANS. The runway heading is entered as degrees and decimal if applicable on the first four digits of the
data panel and then confirming by pressing the waypoint button LS or L MAL (depending on whether a
start base or landing base is being entered)

SWF ST Ty P INTORWIEERTLZ A, 7—%+%1L 27 X —% BANA/GRAENS 12t v |
LET, WEBTITATE NBUTUAT 1 HTE LTCT =22 NVDRYIO A KTICATIL, BT Lzb Yy
A FA Y P RZ YO LS ik, LMAL 2 L £ 3 (FesHp G B 2> 1< G L O),

If the runway has a TILS unit the channel is entered on the two last digits while adding the runway heading.
b LA TILS 2=y F 2fii 2 T3 5AE1E. &Y 2 o F ¥ v A V2 W|ERTLICMATAS L
7,

=@ = O
gelde
5O ©
2Ol ©
B1€®EM<)

15 -~
SKU 9

Figure 137 Runway L1 140.0° , TILS channel 15
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Runway heading and TILS channel for the alternate landing site L2 cannot be entered manually.

REBEMEHT L2 o wTid, HERAILE TILS F ¥ v AL 2 FEANT 2 i3 TETEA,

With the data selector in mode BANA / GRANS, boundary lines can be set on every navigation waypoint
(B1-BY), for the purpose of setting for example planned route to a waypoint. Input is made by entering a
heading towards the waypoint, similar to how the runway heading was set. The first three digits is for the
first line, the last three the second line. If only one line is desired

the last three digits are left blank.

7T —Z%L 27 %x—7% BANA/GRAENS 152 & 2, BIZIEV =4 K4 v b ~DL— FEHEZRE DD
I, B2COMEY 24 F4 v F(BI-BY)DOERMRE Ly b TN TEET, TNEANT I B
ERTINLE FRRIC, V= A FRA v b~ Tifie AL £, &AID 3HIIEN DT 4 v &ED 3HT
F2HHDIAVTY, —2DIAVOLDOANZHLET B5E13, ®ED IMEZEHICLET,

=Q|* 0

M@ﬁﬁ“@
as@ ea@

BW@ m@)

Figure 138 Input of boundary 000 (north) and 070 (south-west)

Inputting a zero (0) will reset ALL boundary lines on the waypoint.
0ZANT LT AKA Y POTRTCOERBEZ Yy P LET,
--P181--

--P182--
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— 000°

Figure 139 CI symbology of boundary lines.
The entered lines are displayed on the destination circle marker on the CI (radar scope) in master modes
NAYV and SPA and radar mode AO and Al. If only one line is entered, the line is turned on continually, if
two lines are entered they will alternate every 2 seconds. The lines disappear if the circle marker is parked
against the side of the display area.
ANENT2T74 v iF,. v A Z—F—FHBANAV 7213 SPA 2220 L — X —F— F 28 A0 2> Al oFFic, CI(L
—X—=RAa—=7)OHIMY — I/ V== ICRKRINET, bL—D2D I A VDEHBAT TN T B,
FTAVIIHICRKRIN, 220074 VBANINT VR EZXIE, 2BTLICRAIYIV b TRREIN
9, V- A=—I0 LRI Y TIHICHB L T4 VIRIHAE T
--P182--
--P183--

Input VIND/RUTA/MAL

Normally the Doppler unit is used for calculating the current wind, but inputting forecasted wind the
following applies:

- Forecast entered in the air has priority over Doppler wind.

- Forecast entered on the ground does not have priority over Doppler wind. Doppler wind is used when
available, but otherwise forecast wind is used.

- Forecast wind is always used for fuel / time calculation during take-off, that is as long as M < 0.35.
W, Fy 77 —a=y i, BHEOROFEICHH TN 52, PEENZ AL TELLICEUTDO LD
BFEEZIT

CJROFEANEF Yy 77—tk aR X v RS nT T,

M ETANINLTRIZ Fy 77— XXV Ba v, Py 77—tk ApBGTchnit
I NG, 25 ThuGATREAFEHEI NS,

- TREU. HERET M<0.35 ToBRR/ RifEHReRICHH T 5,
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Inputting forecast wind is done by setting the data selector to mode VIND/ RUTA / MAL.Wind direction
is given in degrees on the first three digits of the data indicator. Wind speed isentered on the following two
digits in km/h (highest being 99 km/h). The input in entered by pressing LS

1 m/s = 3.6 km/h.

1 knot = 1.852 km/h

FREEIZ, T—%+tL 27 % —% VIND/PUTA/MAL ICF%ET 5 & ANITE S, AmIE, T—24 v 7
— 20 3OAETE 2 b5, JR#EIE km/h THEK 2 HTAT) (B 99%km/h) 3%, LS #4fi3& AJ) &
ns,

1m/s=3.6km/h

1Knot=1.852km/h

Bs@

DB, e 1(223 @ &
== loa_

Figure 140 Forecast wing 140° , wind speed 15 km/h
fig 140 FA8JH 140° . JAUE 15km/h

The forecast wind can be reset by setting the wind direction and speed to zero (000000). It is also reset
after landing and setting the master mode switch to mode BER.

FAEE, Em L JEGE % 2 2 (000000)iIc3 52 TYwy bTE S, ZOfh, ERER, v AX—F—F%
BERICEYy FT2¢ )ty FEINnd,

The MAL/RUTA reconnaissance function will be addressed in the reconnaissance chapter of the
procedures section.

MAL/RUTA HZEHEHEREEF v 74 —D 7T v —Y v 27 a vy T g,

--P183--

--P184--

INPUT TID

With the data selector in mode TID, the current time, time on target and ingress Mach speeds can be set.
Inputting current time is done by entering the time in hours, minutes and seconds and pressing LS.
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— XL 7 x—0%E—F TID T, BERE, HIESERE L EH~y ~dER 2y FTEET, B
‘—f'fHTJ‘FEﬁ@]\jJ I, W, e ZLCLS 2 e TcE x4,

) | | 8§ = Q) [ ©
Vi, e ?g‘i’t @ & 2O 2 ©
1@) @ @ . ? -
oooq [|ore
O OO 20 O

Figure 141 Current time 14:01:50
fig 141 FHAEREMH] 14:01:50

Inputting time on target is done by entering the time in hours, minutes and seconds and pressing the

desired target waypoint

HAEGERR 2 A3 2103, B, e BE AN LAFRO 2 =7y by oA F4 v FRILET,

Ingress speeds are entered as a Mach number with three digits on the first three digits of the data indictor,
where the first digit is an integer and the second being decimals. For example a  desired ingress speed of
Mach 0.95 is entered as 095. The input is entered by pressing a waypoint button not corresponding to a
target waypoint.

HELHE L, v v " BELTT =2 A vV T —2DERAIO 3 HiTAN L, BYIOHTIZER. XA VT
o Pl E, MEOMEEE D~ v~ 095 THNIE, 095 L AN LET, ANjid, 2—=F v by AK
AVMCEREINTWARWY 2 A KL vV PRZ Vv ZIFT LA INET,

Multiple ingress waypoint can be set with different airspeeds. Entered ingress speed is calculated to last
until the next set ingress waypoint or the next target waypoint with a set time on target. If there is no
target waypoint after the last ingress waypoint, the ingress speed is set until primary landing site.
BEOERY 2 A KAV IR L o205 EEEZ vy P TR E T, AN INZEHEE I, ROKE S
NizEHY 2 A R4 v b E2E, ROFIFERBPHRESNLZBEY 24 KL v b i'C“ﬁ’”ﬁ( LKIOFHEI N
9, mEDHER Y 2 A KAV IFDRICX =7 v b7 2 A KA v BT E, MR L 305 R
FTHREINTT,

To prevent input of unrealistically high Mach numbers, the computer will not accept Mach numbers over
Mach 3.99 (highly unrealistic speeds). Please note the restrictions imposed by the airspeed envelope of
135



the aircraft and high fuel consumption during afterburner use at low altitude.

FREN R~y NBDO AN ZWi iz, avEa—Xid~y o 399(ET E 2 IFHENEE) 22 5
~y A BWEZTANE LA, MERONCAEE L vy <0 -7 LEFHETOT 72— —F —ffifIc L %
KEOMERHEIC X 2HIRAHEEONS Z LICERL T LW,

Economic airspeeds for calculation of fuel requirements is obtained at input of ingress speed of M 0.55.
In the fuel calculation the airspeed used is never higher than an ingress speed of 0.85.
HEHHEE < v o~ 055 2 AN13 5 &, REFENSOERE D O OFHRICED CRIEER R O 5, BREIEHR T
(E. EHREEE = v o~ 0.85 BLE ORI SGEHE I o e,

BSC)EE()

| 1§
J R S 0 7 O

l
(§£®G% @% Ba(}Emﬁ}
oo|| |00
{zb@jhg Bec>EmCD
e O =0

Figure 142 Ingress speed Mach 0.93.
fig 142 EHEE~ v 0.93

--P184--
--P185--

Input TAKT

With the data selector in mode TAKT the pilot can among other things define waypoints as target
waypoints, input fuel reserves and blocking TERNAV use.

T—=2%L 7 XZ—=PTAKT €= FTld, Ay PV ARV b2Z—F v P RAL v e LTRE
T, WERT 25 & TERNAV o HIIHO AT L 7,

Fuel reserve is entered via address 51 on the second pair of digits as a percentage. Input in confirmed by

pressing the LS button.
MERL THESMBID ATIZ. TPV R 51 ICHiig X— v T =Y 2 AT 5, AT LS Fx vz A
TLILTHEEINT T,
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Figure 143 Fuel reserve of 35 %.

Target waypoint

A target waypoint is defined by either

- Inputting the number 9 and then pressing the desired waypoint.

- A pop-up point is defined towards the waypoint.

The input is entered by pressing a waypoint button. So waypoint B5 becomes target waypoint M5. Multiple
target waypoints can be set.

Z=T v Pz AFRA YV MIUTOELLNTERIND,

9B ANLT, HLEOY = A KA v b EifT,

V2 ARA YV ENDRY TT v TRA YV P EREERT D,
ANB T 2 AFA v bRz v s eiiIntgd, vaAKXK4 v B5 3x—=7 v b= AKL v}
M5 L0 Ed, HBOX=F Yy PV AFRA v 2Ry PTEET,

To restore a target waypoint to a normal navigation waypoint, input the digit 0 and press the waypoint
button.

R—=T v bT 2 AFRA Y P 2BEOHEY A FA VYV PRFTICIF.0ZEANL 2L Y24 FAL VbR
svELET,

Mode TAKT is also where a number of addressed data values are stored. Please refer to the input/ output
chapter of the procedures section for further details.

TAKT ®— FClIZoftho 7 — 2 %7 FLRIRFFCE 3, #fHll iz, 7' v v — ¥ —% D input/output
HEZRL T,

--P185--

--P186--
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Pop-up waypoint

A popup waypoint is set in reference to a target to facilitate attack planning and flight towards the target.
Each target waypoint can have a pop-up point assigned to it.

Ry TT v 72 AKA Y MEE =7y P ~OREFH L RITRAZERD ICT 2R ewy FLET,
TRCDX—=T v bz AKRAV MKy 7Ty 7RA4 v b zEYLEToNE T,

Popup waypoints are set by a heading (in degrees) and distance (in kilometres) from the pop-up point to
the target point. The input is entered by pressing the waypoint button corresponding to the target waypoint.
Ry T T o7V z2AKRKA VY P, Ky T Ty 792 AFL v b, =7 v bKRA v FETOHL
(AEC) LH#MKn ©O%ty PLET, ANNEF, 2—=F v b2 AR v Micitd s v =4 K4 v b
RE v eifdc L CiEESInE 3,

00
il

5 }ﬁ
©165100@;

\ J
@;gﬂﬁs REE | akT l @g

nd — .
A ©lole
' Q00
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Figure 144 Defining a pop-up point. Heading to target waypoint 165° , distance 10 km

Input ID-NR

No function in simulator. Used in real aircraft for defining information for recording mission data.
YIial—XTIIEREEL THA, FHETIE, BT -2 e LONET 2R ERICHENL 5,
--P186--
--P187--
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Data cartridge loading

The pilot can start the data transfer from the data cartridge by setting the data selector to REF/LOLA and
inputting the code 9099 and pressing LS / SKU to confirm. The data cartridge can only be loaded when the
aircraft is on the ground.

NAay M, 72kl %—% REF/LOLAict >y b L, 2—F 9099 # AJJ LT LS/SKU %3
LT, T—Z2A—FI v IhbT —XEETE L, 7—2A— 1V v PRMERSH FIch b & %72
JEEHrABTE B,

Important

The cartridge needs to be inserted into the slot in order to be loaded. The cartridge is inserted by clicking

the data cartridge slot on the rear left wall.
EE A YyVARTY MCELCERTOECLARETHD, H— b ) vy VRELEDOT— %A
— MUy Ruy b2 Y Y I T EILETHATE S,

Loading the cartridge will automatically clear entered mission data as well as TAKT addresses 20- 92.
A=tV v YEHARAL L ABICATFEAD I v v a v 7 —2(TAKT 7 F L2 20-92 © X 9 7)) 28
HEs,

During data transfer the entered code 909900 is shown in the data indicator, with the first 9 flashing. A
failed transfer is indicated by the flashing stops. A successful transfer is indicated by the data indicator
displaying 000000.

7 — 2kt AJNESOERE T — F 909900 237 — X A vV —RICFIREI N, PO 9 B EIRT
%o WA RMT 2 L S I 5, BADEIIT 5 & T — &4 v ¥ — 213000000 ZKRT 5,
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Flashing

Data cartridge

Ls o | L
SKU MAL

Figure 145 Data cartridge loading.
--P187--
--P188--

Plausibility test

After inputting mission data a plausibility test should be done to validate that the inputs are correct. This
is done by setting so called “control fixes”, where one cycles through the waypoints along the entered
navigation polygon. During this simulation, the length and heading of each leg is checked against the own
navigation calculations.

IvvavT—XE AN FEET AP EZITOANBIEL W REEST 2 & TH 5, Zld, AIEh
iRl s T Z e TfThil, Y b= 7 4 v JREMEENS, Y Ialb—va vk FL 2
Dfte Sk F v 2 L, HoOfUERRED Y LIREL 5
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The test is performed by setting the master mode selector in mode BER and the data selector in AKT POS
/ OUT
TAMI, vAZ—%F—F2LZ7X—%BER &L, 7—%+tL 7 X—% ATK/POS/OUT TifT\ % 3,

The waypoint button LS is pressed and the fix trigger is pulled to the second detent (TV). The navigation
system now assumes that the aircraft is at the take-off position. Then the B1 button is pressed. The
destination indicator now displays B1. The distance indicator shows the distance between the start base
and the first waypoint, B1. The course indicator on the course ring indicates

the heading towards the waypoint. The fuel indicator indicated the necessary fuel required for the mission.
Tz ARAVIERZ VLS BIL, 74 v 72 —% 2 BRE(TV)E CHl & 3, Miky AT 4%,
L. M DEERERREIC D 2 L AR LE T, RICBL R v LTI, fTERETRESBl 2L &
T, RGOS L B oY 2 4 R4 v F Bl 02 R L 3, a—RIERGOaI—RY) v/
BV A KAV P ETOHERL S, MBESEGEMIC LB AR 2R L 5,

The next leg of the navigation polygon is checked by pressing the next waypoint in the series. A similar
indication will be displayed as for the B1. By comparing the fuel requirements between B1-L1 with the fuel
requirements for the distance LS-L1 the calculated fuel requirement for LSB1 is obtained.

Mg DORDOVL 7% F v 7351, ROV =z AKA v P2 LET, Bl LREICIERPERRINE T,
B1-L1 [A O ZRIAKLE LS-L1 £ CORRMAKEIZ T % 2 & T, LS-Bl £ TORMR & 7z ZRIBK 5
bihEd,

The plausibility test is ended by a fix on LS to obtain the correct position. If this is not done, the start base
coordinates are eventually set automatically when the data selector is set in mode TID or the master mode
selector is set to NAV.

ZUET A P E LSICX o THEICBIERGO KDY £3, ZhnfTbhawigs, 7—%kL 7 X
—%ITDICL /2 Ep~vRAXE—FkL 7 2% NAV IC L7z & &, AR O BEI RAEIICHEITX
vy b EINET,

Output of navigation data

Output of mission data is made by setting the IN/ OUT (UT) switch to OUT (UT).
HFHT—2oH 1. INJOUTWUT)A A v F% OUT(UT)IcY b Bz ¥4,

The information is displayed on the data indicator, and positions without information are displayed as

zeroes (0).

HRIIT =2 A v VT —2IcER I, HWRP R LETIE 0 TRRINET,
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Output AKT POS

With the data selector in mode AKT POS the aircraft current position according to the navigation system
will be displayed. The indicator alternates every second between displaying longitude and latitude. The first
4 digits indicate the current degrees and minutes.

T—X%L 7 X—% AKT POS €— Fic L7z & &, ks A7 210 XY MU OBIEM B TR S E
T, TRk, RELEESIHICEYERINE S, BIEOK L 0RO 4 fiBFERINE T,

The fifth digit indicates the TERNAYV status. Please refer to the TERNAV section for the different numbers
and their use.

5#1H1Z TERNAV IRIRTT, Bro7FES L 2T TERNAV 27 v a v 2SR LTLFI W,

The sixth (last) digit indicates the navigation systems estimation of its position error (the distance between

the own position and the “true” position) in kilometres.
6 M H (Fef%) 13k > 2 7 L o E#HEH © 7 — RN E & "R Y O "BEMED ) % km TR L T3,

llle {1]4llo

\.

BA
@Gﬂ. Ns HEE AKT

POS

Figure 146 Current longitude 14° 01’. TERNAYV inactive. Calculated position error < 2 k
fig 146 BIFEARRE 14° 0L TERNAV i3E#ITldnvy, SFHEINEAMEL T —13<2km BT
--P188--
--P189--

Output REF LOLA

In REF LOLA the reference number or longitude and latitude for the current destination is displayed. If
any of the waypoint buttons are pressed and held the coordinates (or reference number) for that waypoint
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is displayed.
REF LOLA 3BIfEDIT 2 0B BHES T - IRELBELZ2LR RN LET, WTFROY 2 KL Vv b FREx YV
PWLEZETICTELE YA FL v FoBE(EZRISRES) DR RINT T,

If the waypoint button L is held the reference number or coordinates of the primary landing base are
displayed alternating with the reference number for the alternate landing base.

TzARAY FREY L 2ML2E 1032 LSWHFS 2 38R, ERE & ARG R 5L
HizRprangs,

Coordinates for mark point BX1-9 is displayed by pressing the corresponding of the mark point on the data
panel

T=RRANDR =7 KAV T ERNIGTIEE v — 27 KA v BX1-9 QEEENRFR I NS,

@ g Bil1
[le F1lalol1TisTolf [T '

lo o]

A"NO QO
VENWFENIVENY

Figure 147 Longitude for waypoint B1, 14° , 01’ 50",

s WL@ @ §

The data indicator displays the reference number with six digits or the longitude / latitude in degrees,
minutes and seconds. Longitude and latitude display alternates every two seconds.

T—2AVvYr =236 fiOSMES L7213, BE/MEORE, 77, BTRRT 5, R LHEL 2 WE
YW ED 5,

--P189--

--P190--

Output BANA/GRANS

When the data selector is in mode BANA/ GRANS the entered runway headings and TILS-channels for
take-off and landing bases can be displayed, along with the boundary lines for waypoints
7 — X% L 27 X—% BANA/GRANS & — Fic 9 % &tk & EREEM oW ER 77 & TILS 7% v 4 i
AT, VzAKAL v FOEFBBERRIND,
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If no waypoint button is held the display is for the current destination. If LS, L1 or L2 is the destination the
runway heading and TILS channel is displayed. If B1 - B9 is the destination, the boundary limits are
displayed.

b7 2 AKRA Y FPRZYBMIN TRV EFEDITERDPTRNEIN S, LS L1 £7213 L2 2372k T
X, WEKTILL TILS F% v AABERRINS, BI-BY 2MTEETHNIE, FHRHFIRLEXR I N
%5

Display for the bases and waypoints (B1-B9) that are not the destination is obtained by holding down the
waypoint button. If waypoint button L is held the display alternates between runway heading and TILS
channels for L1 and L2.

fTEkcidzhvitie v 2 A KA v FBI-BYDOEKRIZ, VA FA VP RXVEHLTEL T ETHRL
Nz, VxAKRAVER2Y LEMLAEEEICT 2L, L1 & L2 OEKGILE TILS 7+ ¥ A VD358
Hicnahns,

Selected runway heading on bases LS, L1 and L2 can be set to a reciprocal heading or another runway by
the “alternative runway heading switch”. This is done by in mode AKT POS setting the base as a destination,
and then in mode BANA/GRANS pressing in the base waypoint button. For every press of the button the
next runway is selected beginning with the next highest runway number

H ISL1 & L2 O@EIR S g BT AL I3 2 7700 £ 7213, Al ok 2 U ERITTL A 4 v

F'EL Ty FTEZ, TNIEE—F ATKPOS 3%E CHHM 17 &t L, £— F BANA/GRANS T~

— AV ARAVIEREZVEWHT, RE2 Vv EHT L ICROEERPEERESTOEWIHIGERIN S,

If the base in entered via a reference number all runway directions on that base are available.If the base has
been entered via longitude / latitude and a runway heading only the reciprocal heading can be found.
Alternate runway headings are displayed by the L flashing on the destination indicator.

HEHRSRES 2B L CAINDE &, HMO T X COFEERAIITA TS 5, b RE/MEE AN
IND LWERANIE. HNT 2 AR EOD 5, REEERTIIX. TEEETRED L 235 L
THRREIND,
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Figure 148 Runway heading 292° , TILS channel 06
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fig148 1EERKS L 292° ,TILS F % ¥ F 1L 06
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Figure 149 Reciprocal runway heading 112° TILS system not available.

figl49 X3 5 EERAAL 112° TILS BRI TARW

Figure 150 Output of boundary line at waypoint B6
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Output VIND/RUTA/MAL

When the data selector is in mode VIND/ RUTA / MAL the data indicator normally displays the wind used
for the navigation calculations. The data indictor’s first three positions is the wind direction. The fourth
and fifth digits display the wind speed.

T—2%L 7 %= VIND/RUTA/MAL £ — FOW; T — % 4 v ¥ — 2 @E., fukstEcf 5 | %%
T b, T—2AVITr—2DORYIO 3K Y a vVIiFAAITH 5, 4-5HFEETH 5,

If the Doppler wind is displayed the last digit is a zero (0). If the forecast wind is used the last digit is a
minus sign (-)

Ny 77—tk 2 MOFRTIE, &EDHH 0 TH5, THIEMAEHI AT S & 2iX, REOHH~
AF2AFA V() e D,

If the waypoint button LS SKU is pressed the forecast wind (if entered) is displayed.
Yz AFRAY FRZYLSSKU Z#F & FHIE(AN I N T 258 BRI I N5,

The MAL/RUTA reconnaissance function will be addressed in the reconnaissance chapter of the

procedures section.
MAL/RUTA HEZ#EEIZI 7 u sy — Vv 27 a vl aIF v AFy 72 —1CH 5,

1@ 5@

\ 9

o ,;Q pe “x
Figure 151 Wind 140° , wind speed 15 km/h, last digit indicating wind is derived from the Doppler system.
fig 151 140° ,15km/h DR BEDOHTIZRTOBEAEF v 77—V AT LKV b7 bINET LR T,
--P192--
--P193--

Output TID

With the data selector in TID the current time, time on target, calculated flight time to target and ingress
Mach speed can be displayed.
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T—Xe L7 Z2=H1TD T, BEOKRH, BHEZUERHE, B X CORRMRITIRRE & = v 3
DRIRNTE S,

Current time

Current time is displayed if LS is pressed and held.
LS 2L T 3], BERR LTINS,

S 135@ BG{@
e

9] A4 S~ R
&) O F O

#©@ [ ©
=@y ©
QPO
LS L
50O @
Figure 152 Current time 14:01:50

figl52 BI7ER#E 14:01:50

S

Time on target
Entered Time on target is displayed if a waypoint button corresponding to target waypoint is pressed and
held.

B = 4 F 4 Y MSHIET 27 2 4 FA4 ¥ PR XV EMLTO B0, AN & N BESEIE p5%R
Thz,

e e

850!86 @
“QF©
“© PO

5O [wi©

Figure 153 Time on target 14:31:50 on target waypoint M5
fig 153 BAEY = 4 R4 v } M5 ~0 BEZ|EHR] 14:31:50
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Timetable deviation

Timetable deviation, the deviation of the current estimated arrival compared to the Time on Target, is
displayed if no waypoint button is pressed, on the condition that at least one Time on Target is set.

el 2= (2, BEQRE P &, HERERHEOHEIC X 2fMAET, P74 e d 1 >0 HESIERTH
2y PEINTVEGSE, VAR Vv EFRZ2vyBancnuhneRRIN5,

The deviation is displayed in Hours, minutes and seconds on the last 5 digits in the data indicator.If the
calculated deviation is behind schedule, this is indicated by a minus sign in front of the time, and if the
aircraft is ahead of schedule, the first digit is empty. Before take-off the remaining time to take-off time is
displayed in the same manner.

fRz2id, B, e 5 HiTT—24 vV r—2IcRKREND, SIHEREESAT Y 2 -1 D%RTH 5
Yith, = F AL EAREOLHEICOF o, MZEEPRT P2 -V X VENCW S &, RYIOHTIZZETH
%, HEREATO, BHERERFE £ TR Y KiE O FR b AR Tk TRRI NS,

S A
Figure 154 Time table deviation, 1 minute 50 seconds ahead, and behind schedule.
figls4 BREIFERZE, X7 a—nrdb 15950 a1 En

Calculated flight time to target is displayed if no waypoint button is pressed and no Time on Target is set.
This mode in indicated by the number seven (7) in shown in the first digit on the data indicator.

HZE % CoOFERITRIENIZ. V24 KA v PR 2y BfE T o3, Y aicd AEFERRA 2 » b
INTUARVLHBICRRINGE, ZOE—FTR, T —KA VI T —XDORYIDHIC T BPFRI NS,
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;ﬁ%wﬂwﬁ%.

Figure 155 Flight time to target 21 minutes, 53 seconds
figls5 EEEE TORITIRE 21 73 53

Ingress Mach speeds are displayed if the waypoint button for an ingress waypoint is pressed and held.

Ingress Mach speed is displayed as a whole number and two decimals.

EHY 2 A KAV MiChotz T 2 4 R4V FRZYBHERTORIT, M~y ~EERRTEI NG,
HEH~ v N EE IR DU T 2T eRmE N b,

--P194--

--P195--

/QOQ' Poko

figl56 Ingress Mach speed M 0.95 from waypoint B5
figl56 v = 4 K4 v } B5 i~ v ~EE~ v~ 0.95
--P195--
--P196--

Output TAKT

With the data selector in mode TAKT, whether or not a waypoint is defined as a target waypoint can be

determined, and what the fuel reserve is set to.

F—RXEL 7 X2 —% TAKT E—FiZT3L, V2AFRAVIEREZ—FT v b2 ARV PELTERS
NTna0, MEVF—ToREINTWErZ2HM T LR TE T,
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The waypoint is checked by pressing a waypoint button. If the data indicator indicates 900000, the waypoint
is defined as a target waypoint.

Tz ARAVIDTF 2y 7T 2 A KAV EREX VAL UTAE T, 77— X4 v ¥ 7 — £ 5900000 %
KRT2L, Ve AKA VYV MEIEZ—T v Py 2 AFRA VP ELTERINLTET,

- B o - (O) o @3)
B4 @ B7 @
B3 o B8 @
B2 @ (%9 @

_31 O BXO

LS L.
SKU Q MAL©

figl57Waypoint B3 is defined as a target point, M3
figl57 V= A K4 VY FB3 WA -7y P RAVEFM3LLTERINTNS

The entered fuel reserve is displayed by setting the mode TAKT/IN and inputting 510000 and then
switching to mode TAKT/UT.

ASEn7=BR ) % — 7k TAKT/IN =— Fick v b LT 510000 Z Ay L, TAKT/UT £— Fict]b
BABLRIRING,

Output ID-NR

No function in DCS. Used in real aircraft for mission data analysis and maintenance.

Please refer to the Input/ output chapter of the procedures section for further information

DCS TIEHEIEL vy, FEHETIE I v a v T =200 e Ay Ty T v RIS %,
IHLIKFELWERIZZTey =Y % - €7 3 vO Input/output % 7 X —% S L TL 230,
--P19%6--

--P197--

Radio system FR22,FR24

The aircraft is equipped with two radio devices.

iZerkid 2 > DEERREEE 2 fif 2 T\ 5,

FR22

The primary radio, FR 22 is a combined VHF/UHF radio with 844 pre-stored channels, as well as the
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possibility to directly set frequencies.
E & 7 3 MR FR22 13 VHF/UHF OB AR T 844 O 7Y £ v b F v v A & RATF 72 BIEGEE 23
HRETH %,

It has an output by 20w for VHF and 10 w for UHF.
Z i, VHF < 20w, UHF < 10w o i) CTH %,

Frequency span within VHF 1s 103.000 -+ 155.975 MHz with 25 KHz intervals and UHF 225.00- 399.95
MHz with 50 KHz intervals.

JEI BB 1 . VHF ¢ 25KHz [#if& @ 103.000-155.975MHz ¢, UHF < 50KHz [#if& © 225.00-399.95MHz
‘t\\% 6 o

The frequency can be either set through preset channels on the FR 22 control panel on the side panel or by
use of the frequency panel on the front panel.

JABBANZ, 7V FF 2 VAL EH A FANFADFR22 2V b — A XF LT, 70 Y F XA LD
JE B A DETE 5,

The FR 22 is powered by the main power supply from the generator (and ground power)
FR22 ZHEMED DD AA v 37— 7T 4 (F 72134 EEF) CHE S n 5,

Only one of the pushbuttons on the panel can be pressed at any one time, at it will return any other button
previously held.
RNRANDT v v a R RZ/T—DODR T ENTE, TR 2VITRS,

Group selector.

The group selector is used to set one of the different preset channels, normally used for contacting fighter
controllers or inflight communication. Channels are chosen by setting the dial on the left to one of the
channels and then pressing one of the of the 0-9 buttons on the lower half of the panel to set the chosen
channel on the dial.

IN—TRL 7 RX—3—DDRE TV vy b FrvArkty b T EOICHHL, EE. EHEME
EHIE-CRENEE AT 2, EOLAXYALT2DF ¥ VAL EZEL, AL TESGD 0-9 55
—DDRR VT L XA XN TERINLTF ¥ v ADEY FEND,

Developers note,

Due to in-game limitations with the number of presets, only a certain number have been added to DCS.

FHFE note
Ty DT —LHHIRD =8, DCSITIXFEEDHES BNz b TnwE T,
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Base selector

The base selector is used to select preset frequencies for contacting Air Traffic Control. Frequencies are
selected by moving the right dial to the corresponding airport / airbase number. The letter buttons (A/G,
B, C/F, C2, D/E) on the second row are used to selecting the different channels for that airbase / airport.
L 7 2 —3IMEERICERT 272007 ) &y P EEEOFERICHERT 2, gL, Gox4
YL & NIG T 5 22/ Mz DS Ic B 3 Z L CEIRT 5.2 fTHDXXFE R % v (A/G,B,C/F,C2,D/E)
lZ. Z OZEHM/ Z2E T DE 5 72T v v A VEFICHER T %,

Every sixth position of the selector knob will display the mode ALLM (Common) which will change the
function of the letter channel selectors to correspond to the FR24 channels G, F, E

®L 7 X—7 7D 6FHDKY Y a3 v TtE—F ALLM(Common) B3K/R I, LFF vV ALkl 7 R
—DOHEREIX, FR24 0 F ¥ v AV GFEICHIGT 2D DICED Y T7,

--P197--

--P198--

Special preset channel buttons

The top row of button are the special channel selectors which are independent of any of the group or base
channel selector dials.

—FLORZ VI, Rl F ¥ v AN L 7 X —T, V=T R=XAF % VA NEL I XR—=ZALAXADD
BAZ LTS,

H - Guard channel 121.5 MHz.

The three middle buttons are quick preset buttons.

The Minus button (-) will bypass the selected channel and enable the frequency selector on the front panel.
H- #’—FF % 41 121.5MHz

3ODHRKRRVNEI Ay 2TV 2y PRRY

TAFARR Y ORERSI N F ¥ VANV EZANA NI, 70 Y XXV OJHEE R L 7 2 — 2 GR)IC
5,

Frequency Selector

The frequency selector is used for setting the frequencies manually. The frequency selector requires the

JABE L 7 2 — 3 FECRBEEZRET 2 DI T 5, ML 72—ty 2@ ETH 3,

Please refer to the appendix for the radio channels for airbases. Can also be found in the F10 menu as well

as the in-game kneeboard.

152



koM R F ¥ v ANV ESIBLTLZE W, FI0 A=a2a—7 —2HNO=—FR—FTH RO
JrzenTEET,

--P198--

--P199--

FR24

The backup radio FR 24 is and VHF AM radio with an output of 3 W. It has 3 fixed channels (E, F, and G)
and a fixed channel (H) for emergency channel (Guard, 121.5 MHz). The FR 24 is powered by the main
battery.
Tl DR FR24 13 VHF & AM R CHIIIE 3W TH 5, Thiz 3 20[ET v v AL (EF & G) L [#H
EF v v ArH)2BEF ¥ v AL (H—F 121.5MHz) & L TFf> T\ %, FR24 (3FE "y 7 U —» T
95,

Figure 156 FR24 radio panel.

Mode selector

The functionality of both radios are controlled by the FR24 mode selector.
FR24 € — F & L 7 2 — ({7 O BERRBEEE 2 HIfH L % 5

NORM + LARM: Normal FR22 main radio functionality, but monitoring the guard frequency 121.5 MHz.
H: Guard frequency using the FR24 backup radio.
E, F, G: Preset emergency channels using the FR24 backup radio.
NORM: Normal FR22 main radio functionality.
NORM + LARM:#i# FR22 FEERRBERE. L 2> LA — VI 121.5MHz £ = X —
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H: 7 — F AT 1E FR24 T fif MR % {48 1

EF,G: 7V v b Iz IEHF v v 40T FR24 P 7 ¥ A % {#iH
NORM:5&@7# @ FR22 F 5 ¥ +H4HhE

--P199--

--P200--
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Radio controls overview.

Figure 157 Radio controls overview
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30.

. Buttons, group selector.
. Buttons, base selector.

. Button, special selector.
. Dial, group selector.

. Group indicator.

. Dial, base selector.

. Base indicator.

. FR 22 panel.

. Indicator, frequency setting.

. Frequency dials.

.FM / AM switch.

. Frequency panel.

. Recording unit FB-7 (no function).
. FB-7 start button (no function).

. FR22 transmit button

. Control stick

. Trim screw (no function).

. FR 24 channel / mode selector.

. Trim screw volume (no function).
. Radio volume control

. Recording switch (no function).

. Ground crew intercom pushbutton (TRAD).

. FR 24 transmit button.

. FR 24 panel.

. Radio test panel.

. Missile tone / RWR volume.

. Fault indicator light (no function).
. Function check (no function).

. Fault locating switch(no function).

PK / FL switch (no function)

1L.RKFNLIN—T L 7 &
2R P LAR—Ak L 7 X
AP LAY Y LRL I X
4. XX N TNA—=TkL TR
5.7N—=T A v Tr—2&

6. X4 ¥ N R—Z+kLL X
TR=RAf vy —2—
8.FR22 N4 v

156



9 EWBEHEA v — & —
10.J8E &2 4 v v

11.FM/AM 2 A4 v F

12 8BRS A v

13.8%% 2= b FB-7(BRE L 72 \»)
14.FB-7 Bta+ 2 v (BEBE L 72 \»)

15.FR22 5K & v
16.avra—NAT 40

17.F V2227 ) 2 —(BERE L 72 \»)
18FR24 5% v 4L /E—F+tL 7 X

19.F V22 ) 2—FY 22— L(BEEEL 72 \»)
20 Ay a—2aviun—5—
218655 A4 v F (BEEL 72 )

2o —4 v Er—anTyiarREY(TRAD)
23.FR24 FfE X & v

24.FR24 o33 v

25 MM T 2 kXL

2639 ANV —Y/RWRAKRY = — 24
2TREEA v r—2—5 4 F(BEREL 72 \»)
28 BERET = v 7 (FEEEL 7 \»)

20 fEEMH A A v F (BEREL 72 \)
30.PK/FL 2 £ v 7 (BEBEL 72 \»)

--P200--

--P201--

Electrical system

Battery

The battery fitted to the aircraft is a 24 v Nickel-Cadmium battery with capacity of about 37 Ampere-hours.
Heating for the battery is automatic and requires no input of the pilot.

UERICRE S NNy T ) = 2&v =0 T V- IV LNy T ) —TRIKIT TV _T/TH D, A
vy 7 V) —DREMIBEICITO IS4 vy P OBEIIRETT,

The battery is switched on in the apparatus bay on the right side of the aircraft and is operated by the

ground crew when preparing the aircraft. Therefore, the pilot does not need to operate the battery and can

be considered to always switched on.

RNy TV =24y FRMEEDO LM OELE~A12H T, MEERIERINZL T EI L —ITX -
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TEEINZ, TOD, oy FEANy 7Y —2E8EST 20821375, #IC ON ZEAed L
TZ 5%,

The aircraft can be started on the battery about three times before running out of power.

fiZetiz Ny 7 ) =32 £ CIcKIE 3 RIREI 2175 2 &L TE %,

Main generator

The main power source is the main generator, which is connected to the engine and will provide AC power
during the flight. Additionally there are two parallel rectifiers that will provide DC power from the generator.
FHERABNFIT T v v IcEf S Wz TREMRCRITHIC ACERZRMT 2, MATHEKIL, 22
D F R ER A DC IR Z 463 %,

Backup generator(ram air turbine)

The backup generator is in the form of a mechanically controlled and hydraulically deployed ram air turbine

mounted on the left side of the fuselage

PRI, A I FRE S N BET 2 i ERPH % 7 227 2 —v v T,

The turbine is effective between airspeeds of 300 - 700 km/h. Speeds over 700 km/h may lead to damage
of the RAT and at speeds below 290 km/h no voltage is generated.

£ — ¥ V¥ 300-700km/h CHIRDH Y £F, A— F2 700km/h Z#x % & RAT B Z XA =T %%ZIF 5
AlREED H V. 290km/h % T % &+ hBEEEZFHETE EEA,

Extension of the RAT occurs automatically when the nose wheel is depressed and is retracted automatically
on landing gear retraction, but is not connected as a power source unless required.

RAT OJEhll: 7 —XF¥F 73 I NRIZHBI T, FT2EMNEIN2 L HEICEMI LT T2, B
NP E LTTERB widER I N A,

On loss of power from the generator due to a failure, the RAT is automatically extended. The RAT can be
manually extended with the RESERVSTROM (Backup power) switch.
REMOWELFELEIALDN 2R Z, RAT ZHBCEL 3. RAT 3 FECERIT 21X
RESERVSTROM (Backup power) 2 4 v F #fHH L % 3,

Figure 158 Ram air turbine.
--P201--

--P202--
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Ground power

The aircraft can be connected to a ground power unit that will provide both AC and DC power for the
aircraft systems as well as compressed air for cooling electronics and other functions.

i ZEtgid, B 2 nH L Z D otEREZ b S EMEZE R L RfkIC, AC & DC &R Z M2 X7 L1
fitia s 2 LR 2= v b L ERTE B,

Use of the ground power allows the aircraft systems to be powered so tests, pre-flight checks,data input and
flight planning can be done without the engine running.

Mo IR BT 5 © & TR S X7 ACEABHE L, 7R b, RIS = v 2| 7= XA E TR
W% Ty Y VBiE7 LICT) 2B TE D,

The ground power is toggled via the radio menu > crew chief > request to turn on the ground power. The
ground intercom button (TRAD) can be pressed to access the communications menu. Press ground crew
> Ground power > Request to turn on the ground power. Do not forget to disconnect the ground power
before starting to taxi.

o EEEJR L, radio menu>crew chief>request to turn on the ground power Z# L Cf795, 77V N4 v
Z—a LRz (TRAD) 24 &, BEA =2 —ICT 72 A T% %, ground crew > Ground power >
Request to turn on the ground power &5, 2 F o v 7 %40 2F1ICH EEBROVIK 2 5 nwX H i
T2,

Figure 159 Ground intercom button (TRAD) on the FR24 panel.

--P202--
--P203--
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Circuit breakers

A number of push / pull circuit breaker are mounted on the right side panel. Pulling a circuit breaker will
break the particular circuit.

WL OPOIL/GIKH —=F v P T L= =DM AANMICHE S N T D, T ==& ERPED
[l 2L & % o

®

I
sa | HAV | Syot | ci/si E;%'—?-JS‘MOTOR]\

Figure 160 Circuit breakers.

1. Autopilot (SA), DC power supply for autopilot unit.

2. High Alpha Warning (HAV).

3. Trim systems (TRIM SYST), DC power for trim system.

4. CI/SI (Radar display / HUD) DC power supply for Central indicator / Heads up display.
5. Ejection circuits (UTSK] KRETS).

6. Engine (MOTOR) Power supply for engine starter circuits.

L EHBYEE(SA), BB At~ = v + ~D DC EiRfki

2.5 &S (HAV)

3.}V ¥R 7 L(TRIM SYST), b U & 27 &~® DC i

4.CI/S(L—X =T 4 AT L A/HUD) 2 v X —A vV =X —/~y FT v 7T 4 A7 4 ~D DC &
IRikAG

5.5 m#% (UTSK] KRETS)

6. v (MOTOR) T v ¥ v 2 & — & — [~ D B

--P203--
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Hydraulic system

Two hydraulic systems run in parallel to power the subsystems. These are simply denoted as system 1 and
system 2. There are some overlap, in particular for the flight control surfaces.

2 ZEDMEY AT LPBWITLCHEEIL, B1hE23 7 AT LIMEBATVWS, TRbITY Y T ric,
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systeml & system2 E KR INDL, TNHIF, FFC7 4 baviiue—LHRESL S DHEITHELINT
w3,

The main hydraulic pumps are connected to the main gearbox which is driven by the engine turbine.

THERY FIEZ vV A — b VI L o TEIEINIEF TRy 7 AICERINT W5,

System1

System 1 is powered by the main hydraulic pumps.
Landing gear
Nose wheel steering
- Airbrake
Thrust reverser
Tertiary air hatch
Fuel distributor
- Wing control surfaces
Rudder
Flaps
Radar
Pedal force feedback
- Wheel brakes
System1 IZEMER v 72 08N 2HF T 5%,
X7
) —=RFA=NVARTT Y VT
LT 7L —F
*c AT AP Y AN—H—
-3 RN Y F
- LA
- BRI
T K=
77w
LK —
CNRINNET 4 — PNy S
s FA-ATL—F

System?2

System 2 is divided into the main pump circuit and the reserve pump circuit.
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VAT L2 EMWEAR Y TEEKE PR v TR 2 T0» B,

The main pump is powered by the main engine through the main gearbox. The reserve circuit is powered
by DC power from the battery.

FHERY FZEAA vz v Vi X o THEI SN EF TRy 7 A ClEI T2, PREEEIE SNy 7Y —
726D DC B Z5KE) 3 5,

Landing gear (only main landing gear hatches and only backup gear extension)
- Wing control surfaces
Rudder
Flaps
Pitch gearing
Roll gearing
Ram air turbine
CXT(XFTAYFERNYIT v TXTEHOR)
+ B E I
-5 R
7T
- vy FEH)
- m— L)
s T LIT X —EV
--P204--
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Failure indication

Loss of pressure is indicated by the warning lights HYDR TR 1 for system 1, and HYDR TR 2 for system
2. Pressure loss may be due to a failure of the hydraulic pump or a leak in the system.
FENHBRbNIRRT, BEEFA PCTha, A7 412 HYDRTRI T 27 4 272 HYDRTR2 T
T EDRbhizw) 2 i, WERAL v 7ORBE» R ORALDH 2 D0 b L,

Figure 161 Hydraulic fault indicator.

Failure cases.

e 7 — =
Casel

Indication: HYDR TR 1 lit and Master Caution
Causes
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Main pump failure or leaks in the system.
Consequences:
Control surfaces and flaps only receive pressure from system 2 and servo output reduced to about half.
The landing gear can be extended through the main gear lever. The main landing gear hatches remain
extended, and disrupts the radar-altimeter.
- Wheel brakes can be used by the remaining pressure stored in the accumulator tank. Pressure will drain
with applied brakes.
Nose wheel steering ceases to function.
- Airbrakes cannot be extended, however can be retracted though air resistance.
Thrust reverser ceases to function.
Tertiary air hatch cannot be operated. If the pressure drop occurs when the hatch is closed (> M0.65
and at least Zone 2 afterburner) the light E] REV will be lit under airspeeds of < M0.65.
Fuel distributor stops. BRA UPPF if the fuel amount is over ca 30 %.
The radar antenna ceases to function, the Central Indicators is turned off.
+ The Autopilot is disconnected. SPAK is lit. The HALL FUNK is lit if pressure returns, if either the ATT

or HOJD autopilot modes are selected.

YATFL1IDEE R

#:HYDRTR1 &~ A& —a—3 a3 Vo4

JRK: A A v Ry TEEED . R D DRI

FEER

CEBEE T Ty TOERTV AT L2 E TR, BB X ZRESICET T3,

X TOREFIZAA VETLAA—ZBLCARETH S, FT v FRAVET T LAY, L—FX—FEFH
ZRELT %,

R =N T L —FFEER V7 ICERE s TV AEAICHHTEETH S, T —FREHT 3 L EI
wF 5,

c ) —=RFA—NRTT Y v IIRE R T B,

CIT 7L —FRERTE ARV, ERESUC X VIGNT 5 2 LA TE %,

C AT ALY AN—— IHEE AR TELT B,

CEIEGA Yy FRFAT B TER G, FETARETEE Ay FREAZ V(<Y 0.65 02 —
V2L EDT 78— N—F—) WREES v 065 TicmB L 74+ EJREV 255479 3

- BRBL R ACEEE M R4 3, BRA UPPF K23 30% % 48 2. 5 554

L= X —T VTR REE L, kY P IAAL I — X —HROFF Ik B,

- BB X 115, SPAK 282 < , ATT or HOJD HEHEMEE — FASBIRI N T w3 & ZICENKE
% &, HALL FUNK 23£i <,

--P205--
--P206--
163



Case?a

Main pump failure in System 2
Indication: HYDR TR 2 is lit, Master Caution on, the hydraulic pressure is lost and the reserve pump has
engaged and is supplying pressure.
Consequences:
The secondary DC circuit are disconnected, which leads to:
Radar ceases to function.
HUD and Radar display is turned off.
- Armament and Countermeasures cannot be used.
External lights, anti-collision lights and landing lights cease.
RHM (Radar altimeter) ceases to function, indicator RHM-FEL is lit if altitude is< 1200m and pitch
and roll angle is greater than < 40° .
After gear extension all main power buses will be run from the main battery, which will last for about 15
minutes. All power from the inverters will now be dedicated to running the reserve hydraulic pump.
VAT L2 OFER Y T
FMHYDRTRZ g w2 X —a—a v 74 A ON &Y MERKDI, FE Y 7H3HIC
b, EARftE NG,

R

2 X DC gt i, AT Z2F4E I8 5,

L= X —htRe v kT 5,

-HUD ¢ L — &% —%KR% OFF ic7: 5,

- A L HIEFERBEHTE R,

AT A b MEETIEAT EERET A P AATH A B

‘RHM(L — X =S EEH ERE 2 {Z1E LSS 1200m U T 2o vy F & v — 28 40° LU EDEA,
RHM-FEL 23 5ikT5 %,

¥FTEEG. A4 vy T ) —2o 3 _XRTCOBEBNSZABEEHT 223, CNIE 1590 TRT T2, £ v—
R—=0bDTXTOENIFIHR Y 7HEEH & 72 %,

Case?b

Failure of system 2 main pump and the reserve pump
Indication: HYDR TR 2 is lit and master caution. After 6 seconds RESERVEFF is lit, which indicates a
failure of both the main pump and the reserve, or the system cannot maintain a high enough pressure.
Consequences

DC circuit disconnected as with case 2a.
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Control surfaces and flaps are only powered by system 1, which reduces servo-output to half.

Pitch gearing is stuck in present mode, but will revert to low airspeed mode due to leaks. It can be set to
landing mode via the switch. The warning TIPPVAXEL is lit when the switch is set to landing.

Roll gearing will be stuck in high speed if airspeed is > 350km/h. If speed is equal or less than 350 km/h
it will drift to high speed mode due to leaks. If speed increased over 350 the high speed mode will be set,
and will remain in this position.There will be no ROLLVAXEL warning.

The reserve power unit (ram air turbine) will stay in present position. If the unit is retracted, it cannot
be extended and no power can be produced in case of an electrical failure.
VATL2DRAA VR T TR T O
FIRHYDRTR2 & v R & —a—v a vkl $ 5, 6 1%, RESERVEFF 285i4T L. ZOFRNIZ. A A
YRV T PR Y TS OEEES L, VAT ABECT A RIEERMRFCE RN L EBRT,

i e

« DC [H]#& 23 case2a [FIERICUIWT S 1 %,

CBEE T Ty TOENIIL AT LI TERY ., =R BES DTS,

BV FFTY Vv ISRBEOE-FICL T, V-0 KNKEEE—-FICKE S, Thid A A4
yFENLTCEEE-FNICEy b TES, 2 v FHREREICEY F &b &, TIPPVAXEL 423547
T 5,

+ 350km/h LA E ORI SGEEDRE, v — A ¥ T Y v idEEE— Ficd %, #E A 350km/h & [F L A
ThHIOHAE, V=2 XoCTEEE—FIch Y 7, #HEN 350 2z % &, @EE—F2ty b I,
TESHEFF I NE T, DA ROLLVAXEL E8 iz xh A,

cFHEN 2=y M(T LT 2 - V) 3BEMECTHIV T, 2=y B E s &, ERIZTE
7Y, BHKES I L THEBNIRINT A,

--P206--

--P207--

Combination of casel and 2a

The hydraulic system is only powered by the reserve pump.
Indication: HYDR TR 1, HYDR TR 2 lit, Master Caution.
Causes:

Catastrophic engine failure, axle break in main gearbox, or gearbox failure.

HWEY AT LI FRYy 7oarb o8 hvELN2,

#ZHYDR TRLHYDR TR2 AT, v A X —a—v 3 v

JRIA:
BN ET v Y VEE, AL VET Ry 7 ZADOREOIEE 7~ 13X T Ky 7 2 OfkfE,
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Note: In case of engine flameout, the turbine will windmill, and therefore normal hydraulic pressure is
maintained, assuming adequate airspeed.

Note: = ¥ ¥V RKDE G, F—CVIFAEL 20, T 5OEE Z A & L GaEs ot MR T h
£5,

If both main pumps are offline and the reserve pump alone powers system 2, large control surface input
may lower the pressure momentarily, which causes the RESERVEFF caution to be lit.

WJFDORY THRET7 740l FHAY TORTY AT L 2 10T —fHG3 2856, KEHHHR~
DANE, —BEOARTFRAEZ Fe4E T, Z NI X o T RESERVEFF EE2RAT T2,

Consequences.

Same as case 1, and case 2a.
R

r—=21¢ 2a kR
--P207--

Combination of casel and case?b,

Complete hydraulic failure. Both main pumps failed, reserve pump failed.
Causes.

Catastrophic system malfunction, massive leakage in system.
Consequences,

Complete loss of hydraulic pressure, aircraft cannot be manoeuvred.

FRBMERK, A4 VR 7L PRy 7T hisE,

JR A
vt 7> AT L OPEE), v AT L5 0 DKE R

;'\ljzl:%:

AT IMERRIC X 0 A2 IR E) A AT RE,
~-P208--

~-P209--
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Lighting system(external/internal)

External lights

[}
'

_ Ii'-ormatidﬁ' vll'i'ghts

\ \ Antl collision lights

S i U q__

Rear nawgatlon = —
light / E /J—‘

N L - P _?E:.__ __\_:-H - -
C// - -"5 o - Y
{ W Ty

Position lights

Tail illumination

Navigation lights

Figure 162 External illumination.
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Navigation lights

The navigation lights are mounted on the leading edge of each wing (red / green) and two white lights are
mounted on the ejector assembly.

The navigation lights are controlled by the switch LANTERNOR.

Fer—vav 74 ME, mEOR/MR) OHTRICHRY T oo L PRI T Stz 2 DD H W
74 F T,

Fev s —v 374 b LANTERNOR 24 v FCifllffl v E 3,

LANTERNOR switch position:

Neutral (middle) - Navigation lights off.

HEL: Navigation lights full strength.

HALV: Navigation lights half strength, and rear white navigation lights on full strength.
LANTERNOR X4 v FHRT v a v:

Neutral(middle) - F &5 —> a3 v 54 +4 7

HEL: >t 7 —> 3 v 74 + 2

HALV:F 7 —v a2 v 74 PEFREREFTA P FEsr—2a v 74 2
--P209--

--P210--

Position lights

Small white position lights are placed on the back of the wingtips and the outer elevon servos,as well as
inside the airbrakes (as to indicate when opening airbrakes during formation flight at night). The position
lights are controlled by the LEDLJUS switch, and their brightness by the formation / position light
brightness dial (FORMLJUS / LEDL]JUS).

INEBEAVEY Y a v 74 MEREEBRMLINET L Ry —F, 27 7L —F o NIIR O fRBIRAT
I T 7L —F3OREMA R T), FYvav 74 bk, LEDLJUS 24 v 5T, 2 X1, 74— A —
vav/RYvavi4 rHLE X4 YA (FORMLJUS/LEDLJUS) CHilf#l 2 5,

The formation lights are mounted on the side of the fuselage to aid in formation keeping at night.
Additionally, a light is placed on top of either wing to illuminate the tail number on the vertical stabilizer.
TA—A—vavIAEREEOBICEY o CE Y KEOMBHERICRZD, AT, 74 b iE
ZA PR TNPORECH Y RERRO T —LF v =% /5T,

Landing / taxi lights

The aircraft is fitted with three landing / taxi lights. A 50 W taxi light is mounted on the nosegear strut.
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Two 250 W landing lights are placed on either side of the wheel well on the nose gear.
fiizetkls 3 2O/ 2 X v v 7B o Tnd, 50W oxFo—F 4 i/ —XFTDR b
7y PCEY I STV B, ZDD 250W O FFEXT 1 EHINANE I 5 2 .

Landing lights are controlled by the switch STRALKAST.
Positions: FRAN/ TAXI / TILL: OFF / TAXI / ON
EHPFEZ 4 b ix STRALKAST 24 v F Tl 1L 3,
Positions:FRAN/TAXI/TILL:OFF /TAXI/ON

Anti-collision lights

Two anti-collision beacon lights are mounted on the top and bottom on the fuselage.
The lights are controlled by the switch ANTIKOLLJUS.
SOOI —a v 74 FAEE B E IS s Twe s,

54 FixA4 v F ANTIKOLLJUS <Hlfix n 2,

Internal illumination

Instrument lights

The front panel illumination is controlled by the potentiometer INSTR BEL.

The emergency backup illumination is automatic on AC power loss. The lights can be toggled manually by
the NODBEL switch.
7u v kSR DBIATIEIZ AT v > g v A —% INSTRBE T 9,

JEH ANy 7Ty FHBIHE LT, ACEE EbN-L XHAFHTHELILE S, 2054 Fix. NODBEL %
Ay FCFEBYYVEZTE LT,

Panel lights

The left and right side panel illumination is controlled by the potentiometer PANEL BEL.
ELHFA PR VDOWHIZRT v 2 A — % —PANEL.BEL CHilffl c% %3,

Ambient illumination

The ambient lights provide illumination on the sides of the cockpit to provide better general illumination
of the side panels.
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TYEZIYEFIAME, a2y MEICH D, A4 PR~ BRIl IR 2 248 L £ 3,

The lights are controlled by the ALLMAN BEL knob.
2D 74 ik, ALLMAN BEL 7 7 Ciilfic® £ 9,
--P210--
--P211--
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[llumination controls overview

S TR}

¥ !

I‘i"‘l’strl:l‘.J ""AN

STRALKAST

BEY EN!NG

3
I [ . i - IS .
fj“ oy \
Th”lawﬁ}:h._g W | \

Panel illumination

Instrument illumination

Figure 163 Illumination controls.

P211
1. Landing / Taxi light switch(STRALKAST).
2. Emergency illumination switch (NODBEL).
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3. Emergency placard illumination.

4. Anti-collision light (ANTIKOLL LJUS).
5. Navigation lights (LANTERNOR).

6. Formation lights (FORM-L]JUS).

7. Position lights (LEDLJUS).

8. Formation / position light brightness.

9. Instrument illumination brightness.

10. Panel illumination brightness.

11. General illumination brightness.
L&/ 2 %> —F 4 b x4 v F(STRALKAST)
2. B2 24 v F(NOD-BEL)

3.2 77 1 — VB

4 f& 22 14T (ANTIKOLL LJUS)

5.7v 47— a3 v 74 F(LANTERNOR)
6.7 4 —A—v 3 v 74 +(FORM-LJUS)
7.KY ¥ a v 74 +(LEDLJUS)
8.74—A—vav/KIvavi4 o
9.1t MR B

10 2 v TR

11— fis B L

--P211--

--P212--

Canopy,ejection seat,and oxygen

Canopy

The canopy is operated by the canopy actuator handle. The handle is pushed forward to close,and backward

(aft) to open. The middle position is neutral. The cabin is sealed automatically if the canopy is closed and

the engine is on.

¥y /v —l3F¥ /=TI FT— =V FACEETES, ~Y FALEREIICHLEST L. %
A LB, HROMEIZFFaTINLTHE, Frevid, F¥ /E—20FH, =¥ yPHonic

%% L HYCHEI NG,
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Figure 164 Canopy control lever. In position neutral.

If the canopy is opened / not locked the indicator light HUV o STOL is lit on the right indicator / warning
table.

Fx /=2 /ay I nNTnhne, A v T —2—/EET T LDEEL HUV o STOL %3 54T
5

Figure 165 Canopy and ejection seat warning (HUV o STOL)

--P212--
--P213
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Canopy Jettison

In the event the canopy has to be jettisoned, the canopy can be released via the Canopy emergency release
button NODSKJUT HUV.

Fr/ U—EELZITNE RO RVERHL, F¥ /7 ¥—F2Y Y —2+K % NODSKJUTHUV T* » /
v—%YJ—RTE 3,

Figure 166 Canopy Jettison button (NODSKJUT HUV)

Ejection seat

The ejection seat is armed / disarmed by moving the large handle near the top. In the “forward”position
the seat is secured and disarmed. Moving the handle into the sideways stowed position will arm the seat.
B s — b OfH)/ RN IZTHERE K DR E e v F L83, "HiE"fLE Tl — b IZ LR TR
ftahTnz, »v P ZBTROPINLEICT 5 &> — MIEST 5,

Figure 167 Ejection seat arming lever. Left SAFE, Right (stowed) UNSAFE.
174



The ejection seat is activated by pulling the red ejection handles on the side on the seat. If the seat fails to
eject, the backup handles (yellow) are then pulled.

BHiY — My — MEDORGEE Y P25 BT 5, o — Pkl 256, v 2T
v 7Dy R (B ) %25 <.

Seat height can be raised / lowered by pressing the control switch mounted on the left side of the seat

s—troE/RIEy — M EEDaYy e —A 24 vy F RS LHE TR 2,

If the seat is not armed and / or the canopy is not closed, the indicator light HUV 0 STOL is lit on the right
indicator / warning table.

v MpEEIN T AL, XiF, Fr /=L TCnhne, ERR/EET— 72D HUVo STOL
BEIA T ELTT 5,

--P213--

--P214--

Oxygen

The oxygen system is integrated with the aircraft and an aircraft mounted oxygen bottle.

EEs 27 LI I G I, IMZEERIIBER A ZEHL TV 3,

The remaining oxygen pressure is indicated on the oxygen pressure indicator on the right front side panel.
A valve for the oxygen system is mounted next to the indicator dial, which opens and closes to oxygen flow
to the pilot’s mask.

WRFRIRIE IZRTT A S AV DRI ERICERR I NS, BBV AT LONVTEA v r—2 X4 YL
DFICHEINTEY, NI B Y ORI ~DBROTNDLHI VAL O NZY T 5,

Figure 168 Oxygen pressure indicator (kp/cm2) and oxygen valve ON (TILL)
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--P214--
RERRARRA R R R R R R BB BB R R A B H R R B B B R R R H

Procedures

--P249--

Data input

All inputs should be carefully entered as even small errors can lead to large navigation errors or substantial
mission design errors.

INERFRY TH R E itk - P 7 — %0135 720, IXTOANBERERSITHLELS T Ahb R
Uy,

The data selector should routinely be set to AKT POS after a completed input, in order to allow a manual
waypoint selection.

ANDBTET LIz, FEITY 2 ARA VI ZBIRTEZX51CT5720, 77—kl 7 X2 —%lgd 4
AKTPOS iCty FLTHIRETH 5,

In case of pressing a wrong button during input, cycle to IN/ OUT selector in order to clear the input
window. If an erroneous input has been made, a new input can be used to overwrite it. In case an input is
to be cleared completely, enter six zeroes 000000 onto that address, memory slot or waypoint.
AN o e R 2 v B L CLE o726, IN/OUT L7 =%V Ex 22T, ASivA
VIO RIZVTTEILENTE L, ANNFICRERFEEL 26, rLiChEFTLTEEZINS, A
NaRR 7 VT $5003, ZOAEY Ay b 72137 =4 K4 v M2 6 2D+ 1 000000 2 AJ)
35,

IMPORTANT: Always at a minimum input start base (Either using reference number or longitude /
latitude and runway heading) and current time. If this is not done, the navigation system will not function
properly.

HERAKRO AN G ISR (S %S £ 72 13, ML/ REE & e T 1) L BIERZICH 5, LD
BlENTwARGE, HUEREIFEL CHEEEL 2\,

Data cartridge loading

Insert the data cartridge into the data cartridge slot.
T—=ZAh—FDyTEkRa Yy MHAT 5,

The data cartridge is loaded by setting the data selector to REF/LOLA and inputting the code 9099 and
pressing LS / SKU to confirm. The data cartridge can only be loaded when the aircraft is on the ground.
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T—=ZA—=FY v VRAIARICIIT — XL 7 Z—% REF/LOLA IcL T, =—F 9099 # AJiL.
LS/SKU 23 L 5T 3§ 2, 7 —XH— 1tV v YV OFHARE, fIZEHIH EIw 2RO ARRETH 5,

Loading the cartridge will automatically clear previously entered mission data as well as TAKT addresses
20-92.
1=+ Y v UHARARFIC, HEIT TAKT 7 FL R 20-92 D X 5 R AJIEADERT — 213l s s,

During data transfer the entered code 909900 is shown in the data indicator, with the first 9 flashing. A
failed transfer is indicated by the flashing stops. A successful transfer is indicated by the data indicator
displaying 000000.

T—=2h—=1+ )y VHRAAARFIIANEINT =24 v T =2 ICFKRENT S 3 — F 909900 D &)
D9 HRIRT 5o BRI KT 5 & B IEE 20 Bk I 5 & 7 — & A4 v 7 — 212 000000 235K
INEND,

The data cartridge will load the waypoints, however target waypoints, ingress waypoints and popup points
will have to be loaded manually.

T—=ZA—F Vv Ihblid, VARV ERmAAEN, Z—T v bV AR v ERHEHY = 4K
AV I, Ry TTov7RA VI REFFEHTANLEL TEELRW,

--P249—

--P250--

ATK POS

Output

Displays current position, TERNAYV status and estimated navigation error.

7]
BUEAZIE, TERNAVIRIL L PEMEED T 7 — DR

REF LOLA

Input Start/landing base, alternate landing base, waypoints, mark points outside the navigation polygon.
REF LOLA
g/ A, BERE, VoA FRf v iFer—vavR)avho~s—2FK4 v FOAS

Input Longitude / Latitude (LO/LA) coordinates or reference numbers on the waypoint B1-B9.Always

input Longitude first.
v = A KAV Bl-BY ORE/ MR E 7213, ZFS5 DA, HITHRE» O AT 5,

In case the aircraft is to return to another airfield, input the landing base on the landing waypoint button L.
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b L. MUZEEDH OIRITIG ICIE 5 5 0, HREREMZEREY = A K4 v FRX Y LTANT 5,

Alternate landing bases are entered as 99XX instead of 90XX. Only reference numbers can be used to set

the alternate landing site.

UBERERMIZ 90XX Tld7a <, 99XX TANT 5, REEEIZ, ZRESTORANTE 2,

Input of mark points outside of the navigation polygon is done by inputting LO/LA, and then pressing the
BX waypoint button and then pressing the number button on the data panel (BX1-BX5)
Fer—vavR)IvHo~v—7 KA P ANE, LO/LA Z AL, BX V= 4 K4 v P RE v &4
L. 7—2 34 0F5+K X v (BX1-BX5) & #fi4,

The BX6-9 are used for planning the RB 15 anti-ship missile’s flight path and will be addressed in the RB15
procedures section.

BX6-9 &, RB15 X I ¥4 L O RITREBEDFHHENICHEH T 2729, RBIGO7vy—Y vk 27 v 3 VTl
Hd 3,

Output Displays coordinates (LO/LA) or reference numbers.
Check selected waypoint or start / landing base in the destination indicator
Check the data readout in the data indicator
HAcid, B 2 I3 BE S 2 RRT 5,
GERINSY A KA Vv EE, MR/ EREE TR R I ATV Ty 2
T RAVIT =R T = RGN Ty 7

A non-destination waypoint can be checked by pressing and holding the desired waypoint button.
Ty AR, Vv M, HEDOY 2 AFA VI RZ Vv E| LA S 2 L ClEZETE 5,
--P250--
--P251--

BANA / GRANS

Input Runway heading, TILS channel.

In the case that the base (start or landing) the real (not magnetic) runway heading is entered in degrees (3
digits) is entered on the base (LS or L1). In case of further heading resolution is needed, tenth of a degree
can be entered on the 4th digit. Runway headings cannot be entered on the alternate landing base (L2).
B £ 72 138 0 F WA Tl R w)EERG 2 ARG i TAhIns &, Bi(ll it L) &
%%, EOICHTNOFRBBECTHIE, 1/10 DfE%E 4HHICATI T 5, RBEREEH(L2) D AJT
W ETLIE AT TE 70,

For inputting TILS channels, this is entered on the 5th and 6th next to the runway heading.
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TILS % ¥ A A D AL, WERMICkHC S5HTH & 6 iTHICATIT %,

Output

Runway heading

1. Check selected landing base in the destination indicator

2. Runway heading and TILS channel numbers for L1 (L2) is displayed if L1 (L.2) is the current destination
and no waypoint button is pressed. If the landing waypoint button is pressed and L1 or L2 is not the current
destination the runway headings for L1 and L2 will alternate in the data display.

3. If required, cycle runway headings once or multiple times by pressing the landing waypoint button until
the desired runway heading appears. The destination indicator will display a flashing L to indicate that an
alternate runway heading is used.

1AT 2 Jefan s CAEREEM 2 I L T 2 R,
2LIL2)BBIEDATERIC o THE Y, b v =4 F4 v b RZ v Ccenzidhid, L1I(L2) oM
ERIALE TILS F % Y ANALFESHERRIND, HEY =4 K4 v bR VBT THT, L1 2 L2 28
BHEDATE SR o T i, L1 & L2 OWERGNET — X274 AT VALK BFRR I NS,
3ETHNIE, BREY 2 A FA v P RXVEFLC, HLOWFERTIAENS T, HEKSZY]
VEZOND, 1TEHRIERGICIIRET 5 LRI h, UREERIZEHLTws 2 21T,

Boundary line CI
Input
For input of boundary lines towards waypoint B1-B9, three digits are entered for each direction.

B1-B9 icla 2> 5 BEFAR D ANz, K HALICO& 3208 %2 AT 5,

If only one line is desired, only the first three digits are to be used.

—ODIZ T DXL D, BYID 3 DDBFDALIPMEHNI NS,

Output

1. Press the desired waypoint button.

2. Check the designation indicator.

3. The line’s headings are displayed on the Central Indicator (CI)
The lines are cleared by inputting a single zero (0) on the waypoint.
ILAHEDT 2 [ FA Vv P RRVEHT,

2ATR SRR a2 RS %,

3MOIEA v & =4 v =2 (CDICRREN D,

Y2 ARA VI TCOEODEYREANTE L, BITNZ B,
--P251--

--P252--
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Vind/RUTA/MAL

RUTA / MAL is addressed further in the reconnaissance section

RUTA/MAL 3ROV 2 1) v A€ v a v TRY LT3,

Wind

Input

Forecasted wind is entered as degrees (three digits) and wind strength (two digits) in km/h.If input of
forecast wind has been done while airborne, Doppler-derived wing is resumed by inputting a zero (0).
Press LS to confirm.

JR DA % F7A7 (3 #7) & EGH (Km/h T 2 #7) TAN T 2 RITHIC AT SN B TR EZE D 20 2 556,
02 ANT2LHDON Y TT7—FF4 TIHERT 5, LSHEEX 2L TR TE 5,

Conversion:
1km/h=0.277 m/s
1 km/h = 0.53 knots.
A
1Km/h=0.277m/s
1Km/h=0.53knots

Output

1. Press and hold LS

2. Entered wind direction in degrees and wing strength (in km/h)
LLS Zff L#El) %

2 A1) % L JEE (Km/h ©)

If airborne, the latest measured Doppler derived wind is displayed if no waypoint button is

pressed.

FATHOBE, ¥y 79— F F 4 710X 3 MORH OFHIEATR X0 (724 F4 ¥ b X V4
ENRTVARVEA), BoTHEIz, FRimefTHD~ A4 FRAFRTRENS, The forecast wind display is
indicated by a minus sign on the 6th digit.

RUTA(Reconnaissance square)

Input

1. Input LO/LA or reference number.

2. Input is confirmed by pressing waypoint button B1-B8. Corner points should be entered in sequence
beginning with B1.

3. If the sequence is “broken”, such as nothing being entered on R6, the following waypoints are
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considered “middle points”, and will not be part of the square display in the CI. R9 is always considered
as a “middle point”.

LLO/LA £7-13, ZWFE S 2 AT 5,

2BI-B8 DV = A KAV P REZVEMTEANDBTET T2, a—F—KA Y I BL2HMHICAN LS
TR b R,

3B LROICARICDANIN T WY, FlEGHNE L, 20ROV 24KV MII PR VT
cFEIN, CLICHBEO—&e LTIdFRRINE V. ROIHEICI FAFRA v P EFEIND,

Output

1. Press the corresponding square waypoint (B1-B9).
2. Check the destination indicator (R1-R9).

3. Read coordinates on the data indicator.
LABIEIET 52 Y =44 v+ B1-B9 %3,
24T ARG O R 2 R % (R1-R9)

3.7 =R A v — 2 DRGNS,

--P252--

--P253--

MAL(Reconnaissance target)

Input

Input of reconnaissance targets (red M1-M9) is done input LO/LA followed my pressing the L MAL button,
and confirming the target number by pressing the desired number of the data panel.

HEEARCR MI-M9) & L TOAINE, LO/LAZAJIL, LMAL #2 v %24fiL, AEES L L THE
TEHEFET — XA bHT,

Output

1. Press and hold the desired button on the data panel
2. Read the entered coordinates (LO/LA)

LT =2 AN oML R RV LR 2,
2T EN T B R

--P253--

--P254--

TID

Current time, Time on target

BIEREZ & H RS R

Input
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Current time is entered as hours, minutes and seconds. Enter by pressing LS.

Time on target is entered likewise on B1-B9 that is previously defined as a target waypoint.Enter by
pressing the desired waypoint button.Time on target (missile in target area) for the RB 15 is confirmed on
pressing BX.

BIEWRFZ 2 e, 02 LT CAI 5, LS w2 v &5,

HEEFEREIZ, BI-BO X =7 vy b2 A FRA VI EANTE2DLFAKETCH D, HLEDY KA v
FARZ VRS, HEBRIS o HESIFRF(I AR 2 =7y P2 ) T BX A& viifidc e T
T35,

Output
Remaining time until take-off. h  min S
1 Assuming the aircraft is on the ground and time on target is T i Y R,
inputted. No - sign on the first digit indicates remaing time until
take-off. - sign indicates that the take-off time has passed. 1 ojojl2t21]5
h min s
R, s
Number 7 indicates calculated flight time to target in
2 hours, minutes and seconds, if no waypoint button is pressed, 2 171o0l21511]0
no time on target inputted and not in master mode SPA.
h min s
3 Calculated time error accoding to current mission layout. ot N Nt N
Time table error if no waypoint button is pressed, and
time of target (or RB15 ToT) has been inputted. 3 -{Rl9]1]2]6@
Shown in hours, minutes and seconds.
- sign in front indicates BEHIND schedule.
%Y cooooc if no waypoint button is pressed and in master mode SPA. 4 I O
5 Current time in LS is pressed and held. 5 11414121113
6  Time on target on waypoint if a target waypoint is pressed and held. 6 11s5lolelolo
7 Time on Target RB 15 missile if BX is pressed and held. 7 11511101315
8 00000 if waypoint button B1-B9 is pressed and no ingress waypoint or 8 olololololo
target waypoint is pressed and held.

1LEtFE E coRfn Nz T H 3 5
MiZetrnth Fickh v, HERRERMESAN INTH S LEE, BUONTIC- 4 v3a T ndEERE £ cic
B D 5, -3 4 v s ITEERER IE X Twvw 3,
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hmmss

00225

2RIV 2 AFRA VvV EREZ Vv ERINTEL T, £—7 v FEFERELANTINTELT, vAX—F
— F23SPAIC o CnZaWiGHE. 7T OFon 3, BEFE L CORERITRIE 2R L Tl LT3,

hmmss

702510
SHEDHBLATY Micfto-3taan-Bors —, "2 A B4 v P RZ2 vz h <o, H
BEEERFREOLUL RBIS To D) SA T E T wWig&id, 24 a7 —7 v 7 —, K, refbomrah

HHHD - I AT Y 2 — A bLENLT WS,

hhmmss
-00120

ooy 2 A FA Y FRA Y BENTES S, w22 —%— 45 SPA

5.LS Z L 1 T\ B Hr oo BLAE IR

144213

6.2—=7 v r 7 ARA VY LT ONTVBEHE, VA KR4V F~DFEKIH

150600

TBX F&x v R LEET LN TWAEEE. RBLI5 I 34 LD &R
151035

87z AKRA Y FREZY BI-BY 23fidh, #EHY =2 A KA vV FTh, 2—=T v b vz 4KV HAH
LEET 5T w34, 000000

000000

--P254--

--P255--
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Ingress Mach speeds

Input

If an ingress speed from a waypoint to waypoint B1-B9, input a Mach number of a waypoint that is not
designated a target waypoint.

VARV IO Y 2 A KA BI-BO ~O#EHEEIZ, =7 v by A KL ML TwEnT
Wihwy =4 F A v MCANT B,

Input the desired Mach number, for example M0.75 is entered as 075, and press the desired waypoint
button.
FHED~ y ~NEANITT S HlaE, M0.7512 075 L AN L, HHEDOY = A FA v bR X v EHT,

Entered Mach number lasts until the next ingress waypoint or to the waypoint after the last target
waypoint. If no target waypoint is set, the set Mach speed lasts until the landing base L1.If an economic
airspeed is desired, input 055.

AN nTe= v ~"BHBROEH Y = 4K A v b, XiZ, REOX—7 v FiiETOY =24 K[ FET
Bio =T v bz AFRA VvV EREY FINTOARWES, vy NEEIEREE L] £ Tt <, #5F
WEGEE AL THIE, 055 Z AT 5,

Entered ingress Mach speeds are reset on clearing the mission data on the ground.

WECEBT—2%2) 2y PL2ZYT$2E, A3~y ~EER) 2y FIhd,

Output

Entered ingress speed is displayed if a waypoint button (B1-B9) corresponding to an ingress waypoint is
pressed and held.

HEHT 2 AKA VPG T 27 24 K4 v FRZV(B1I-BY)ZH L T3, AJ] & - EHEE2FR
INEIND,

Fix timestamp for reconnaissance targets.

Input

Input of timestamps for reconnaissance targets is done by pressing the L. MAL waypoint button and
confirming with the corresponding number on the data panel.

ERAE~D XA LA XY TAE, LMAL Y = A FA v b R2 v & T=2 3 VOMIGT 5 %5 T
3 5L TirbiLd,

Output
1. Press the number button for the desired reconnaissance target on the data panel.
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2. Read the entered time in hours, minutes and seconds.
L7 =2 "2V CHEDHEEREOHF S K2 v 2 ¥,
2ATIENT, K e

--P255--

--P256--

TAKT

Target waypoints

Input

Targets waypoints are defined either by directly designating a waypoint as a target waypoint or by setting
a pop-up position to a waypoint. Multiple target waypoint can be set.

R=T v bz AKRA VT, BE BEDVAKRAVIERZZ =T v b2 AKA VLT D, Ry
TTv TR AV I 2 A FRA VY PCRET D TERINDG, RO —T v V24K, V2K
ETE D,

A waypoint is defined as a target waypoint by entering the number nine (9) on the data panel and then
pressing the desired waypoint. Once a waypoint has been defined as a target waypoint it is indicated in
the destination indicator as an M point, e.g. B3 becomes M3.

Tz ARAV IRy b2 A KAV PEERT DI, T—F 400 I FEATIL, HED
VIARAVIEELET, =T v PV AKRAVPELTERINZY =24 K4 v i, fT7&%0H
REIC M AFA Y b FIZIEB3IE M3, L LTRREINET,

To reset a target waypoint to a normal navigation waypoint, enter the number zero (0) and press the
relevant waypoint button.

Z=T v bz AFA v IRy P LTHEHEOHEY 2 A KA v MicT5iIid,. 0 AL, BE#EST 2
Tz ARA Y FREVERT,

Output

Press and hold a waypoint button to check the status of that waypoint. If the waypoint is defined as a
target, the data indicator will display 900000.

VI ARAVIEREAVERILETZLZDY 2 AFRAV FOREEZF 2y 7 TED, VoA KL VIR
=7y PELTERINTVEE, T—X4 ¥ 7 —XICF 900000 B3FRRIN5,

Popup point

Input
A popup point (U) is defined by entering the direction and distance from the popup point to the target
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waypoint. Confirm by pressing the relevant waypoint button. Doing so will define that waypoint as a
target waypoint if not done previously.

Ry T7T7 v 7E AV I OERY TT v TRA V2L X =7y b7 oA RA v boFh L HlEE AN
THLERIND, TTICREET IV AR, v I R2 v 2T, FITT5L v AR v Mgx—
Ttz AKRKA Vv FELTERIND,

Output

The first press of a target waypoint button corresponding to a waypoint with a popup point attached in
mode AKT POS / OUT will select the popup point (e.g U5). The second press will ~select the waypoint
itself (e.g. M5)

ATKPOS/OUT %#FRL T, RINCKR Yy IT v IRA Vv b edb oV 2 AFA VvV FPIWHIGT X —7 v
FY 2 ARA VI RZVERTERY T Ty TRA v P WHlZIXUS)TH S, 2 BHICHT EEIRE N7
V= AFA Y FAHTH B HlZIE M5),

--P256--

--P257--

Addressed data in mode TAKT

Certain inputs in mode TAKT are used to set certain values for the computer to use. This is mostly done
by inputting values onto a specific address in the computer’s memory. The address number is the first
two digits of the input window, and the A, B, C, D are the value slots.

TAKT £— FCRIFEDANCMHEMEIN, ava—203MEHT 2R EDEz Ry F 35, Zhbige
AMER, avEa—2 2 ) ORHILT FLAHEEZATIT 22 L TfTbN b, 7 FLABESIEIANTYA
Y FYOBRYIO2HiT, LD ABCD Ko Aw v bTH 2,

Output of addressed data.
T FLRT =20

2|0l A|B|IC|D

N
Adress

Fixed sight mode
Input address 21, value 1 (211). Confirm by pressing LS.
T FLR21 LB 121D % ATIT %, 5ETIC LS 2,

The fixed sight corresponds to the backup sight and can be used for AKAN gun pods and ARAK rocket
186



pods, RB75, and bombs.
EEBHEL, Ny 2Ty 7H A4 FTHYH, AKAN AV Ey F, ARAK u v bEy F, RB75 & giHcffi
Hct% 3,

Return to normal sight is done by inputting address 21, but adding no values. Alternatively, it can be
cleared by pressing the RENSA (CLEAR) button in mode TAKT, this does however clear ALL values.
The mode is also cleared on landing.

EEREICH S, fEEMA3, TPV R 21 % A13 %, H50iE, RENSA(CLEAR)R & v %%
— FTAKT CHIL T2V 7 TE 32, ZHRRETCOfEzZyits 2, £72. coE—VI3EKET L2
VTIN5,

Parameters for the backup and fixed sights are in the weapons employment section of the procedures
chapter.
Ny Ty TEEBEOANT XA—2F, Tuv—Vrwrvavoltfifltsravich b,

Disable target motion meaurement.

The target motion measurement for AKAN gunpods in A/G mode, ARAK rocket pods and bombs for
dive-bombing can be disabled with inputting address 22 and value 1 (221). Confirm with LS.

B HERNTIHRIE, A/GE-FDAKAN v Ky FL ARAK 07 v bRy F & XA TIRBECOBBTT F
L 222 LH1Q22DEMLTE 5, LS TET,

lllumination bombs(LYSBOMB)

An offset distance for the illumination bombs can be set in kilometres (1,2 or 3) on address 23.Confirm
with LS. Returns to the default value of 2 km is automatic on landing or clearing in mode TAKT.
RO A4 7 & v b EEREIkn(1,2 XIZ 3)TT FL 223 Ty P CT& %, LS TIE T, HHEMH 2km 1T 1375
MErt I HBI TR 2132, TAKT €£—F% 2 ) 73 3,

Radar function for sight use

Three different function can be used. Input is made on address 25 and the value seen below.Confirm with
LS.
3ODRESLMEENL LI TE S, ANIET FLA25 EUTICRTHTERE NS, LS TET,
Value
1. Radar lock before trigger unsafe (Default mode)
2. Radar lock on/ after trigger unsafe
3. Radar lock disabled, sight only uses triangulation for ranging.
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0. Same as 1.

[

LY A—=TveA 7HICL—X—a v 7

2P V=T v 7RICL—FX -y IF v

S.u—x—uy sEge L, MBI =ANERIC X 25U RHEH

0.1 &FL

--P257--

--P258--

Normal mode is resumed on clearing TAKT on the ground or when switching to master mode BER on
the ground.

B E— FICRYICIF, H BT TAKT 29t s 52, Wik Cc~vA%X—%—F% BERICT %,

Standoff distance for recommaissance

Input address 30 and desired distance 0-99 km (digits 3 and 4). Confirm with LS.
7 FL 230 & 0-99Km@B i & 4 )AL DR A1 $ %, LS THET,

Fuel minimum at L1

Input desired minimum fuel reserve at primary landing base L1 on address 51 and the desired value 10-
99% (digits 3 and 4). Confirm with LS.
FHEREHM L1 TORLOR/NMARZ 7 FL 251 & 10-99% G fif e 4D AHLEOHAS T %,LS TRE T,

Weapons settings in TAKT

Addresses 81-88 are for the RB 15F and will be addressed in the RB 15 procedures section.
7 FL A 81-88 (X RBIGF D72 TH Y, RBIG 7mv—Y ¥ —®k7 v avichhFEd,

Addresses 91-92 are used for inputting BK 90 release parameters and will be addressed in the BK 90
procedures section.

7 FLZ91-92 1% BKOO DI T XT A=K AN D7DICL L) SN KB DT ry—Y Y7L avic
HYET,

--P258--

--P259--

Navigation

The navigation systems of the AJS-37 are largely automated. After data input, the system will mostly
operate automatically, but required pilot input for maintaining a good navigational position keeping. In
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order for the navigation and weapons systems to operate effectively, the pilot has to remain vigilant of the
aircraft’s assumed position and the “real” position of the aircraft.

Large navigation errors should not occur if reasonably often navigation fixes are made.

AJS-37 DFIEA T LI KRESHBfLE N T WD, T—2AJth. AT LDIE LA IZEHHCEIZI N
0, RIFEMUEMNEZRFFT 210354 vy FDANHBRBETD 5, ik KT X T LORRN X
D=8 vy FIAZEROIE SN B ALE L "AY O MEICTEREZ AN Z L BRI N5, A
BAEEIEZ LTWBIRY . REGMEZ 7 —B3RELEVES S,

Waypoint selection

Automatic waypoint change.

Navigation calculations begins automatically on take-off (initial fix).

iR IR R (THHEIE) iIc HB)CRith I v 5,

After “clearing” while loading the data cartridge and data input sets the start base waypoint LS as a
destination.

T—2HA—F)yvu— FHo"PIHE %, T — 2B AN I NIEE Y = 4 K4 v P LS 2T &L 7
%5

After take-off from LS the system automatically (when the airspeed is over M0.35) switches to the first
waypoint B1 (or the first entered waypoint). On passing a waypoint, the next entered waypoint is selected,
until the last entered waypoint is passed, where the primary landing base is selected (L1).

LS 2> & Ot v 27 LIFABTORAUEE~ v~ 035 22 2 D)RMIO T = 4 R4 v+ BI(F7203
BHIOANEINT 2 AFRA v IV RS, Ve AKAL v P 2@E@ETLE, ROATI Ny =4
FA YV EREREN, REDODAN T =24 R4 v M#E@BE oz, FEEEMOLD25&8RENS,

Waypoints BX1-5 can be selected by pressing BX and then the corresponding number button on the data
panel.

vz AKRA Y P BX1-5 . BX KXV EMLWNIGT 2/ S5E2T — XA OANT 2 LERTE 2,

Waypoint LS is selected by pressing LS. The alternate landing base L2 is selected by pressing button L
MAL if L1 is the current destination.

vz ARA v LSIZLS 2T KT 5, UGN L2 13, L1 287 2 Seofpic L MAL 241§
LIERTE B,

If automatic waypoint change is not desired, preparing a visual fix will inhibit it:
1. Radar in mode AO
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2. Select destination waypoint.

3. Press the fix trigger to the first detent (T0) and release.

4. On the destination an E is displayed instead of B, M or L.

SLHBY A KAV I EHZFLELLZVWEA, €Y aT A7 4 v 7 A0 T 5 L TcxnziEl
TEET, :

lLLL—X%—%—F% A0

24725V = 4 K4 v |+ Zi#ER

SAEIE T U 77 —% 1 BH(T0) % <hlvwCifed

44T &SRR IC. BM I Lofb W Ic ERRREI N5,

The automatic waypoint change inhibition is cancelled after a completed fix or a manual destination change.

HE)Y = A K4 v FEHEOZERIL, BEDQT T UTFITE LB RICHRI NG,

Automatic waypoint change is inhibited in visual fix mode.
HEIfTERATER, ©¥aTAr7 4y 72— FClEbans,

Manual destination change.

1. Data selector in mode AKT POS / OUT.

2. Press the desired waypoint

3. A new waypoint should be displayed on the destination indicator.
1.7—%+% L7 %—% AKT POS/OUT ic 3 %,

2HEDOY 2 A KA v T,

3HLWwY =4 K4V FBTERIFRGICRRNEING,

--P259--

--P260--

Navigation display and monitoring.

With the data selector in mode AKT POS / OUT (normal position) the position, TERNAV status and
estimated position error is displayed.

T—XkL 7 Zx—=3F—F AKT POS/OUTGHEE R > 2 v) T, TERNAV 27 —% X L #{EflifrE T 7
—BERRFINDG,

On the destination indicator the current destination (selected waypoint) is displayed.

TSR ICIIBEOIT R RGENI Ny = A R4 v MHFRR I N5,

The course indicator (course bug) on the current bearing to the destination is shown. The aircraft is on the
correct course if the course bug is on the fixed heading index (12 o’clock position.The course bug is adjusted
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for the necessary course correction due to wind.

S RA Y= (3= AN ) RIEDFT & DS R T, 3= RS S BEE~T A 74
vy 2 2(12 BHE) I HEMZEEEATE L VWa—2 Ficd 3, a—ZAAZ A0 =005 a— 2
HIEZ TS 2,

On the HUD and ADI vertical flight director needle the current course deviation is shown.)
HUD & ADI EOEETZ7 74 T 4L 272 —=—FA3BREDa - XL ERLET,

On the distance indicator the current distance to the destination is shown.

PREETE R BRI T e COBEDHMEZ R L £ 3

The estimated position error is indicated on the last digits of the data indicator on the data panel in mode
AKT POS / OUT. This is estimated on the navigation usage and time elapsed.

HEMALE T 7 —1k, &—F ATK/POS/OUT DT —X A NDT —X 4 v VT — X OREDOHIFRRI N
%, HERNE, MUEFERTPRDL & ERE 2 b eI b,

On the Central Indicator (CI) the next waypoint is indicated by a nav-circle (an alternating boundary
lines is entered). If the landing base (L1 - L2) is the destination, the line represents

the extended runway centreline.

VY P IANAL VT =2 —=(CDTI, KDV 2 A KAV FRFE—F IV TRR(REOERBOET L
5)E N5, BhEMLI-L2) AT EoLE, IXEEBPOREERLZbD 2R LT,

If the light NAVSYST is lit, this indicates that either (or both) the Doppler has yielded an error for over 2
minutes or that the initial course setting has not occurred or have been degraded (due to a systems error or
an ADI fast erect while airborne). The navigation system will then continue based on the magnetic course,
which will yield larger position errors.

NAVSYST 74 r230< &, ZOFRIZ, Py 77 =025 ko7 —%@HL7&d», #lia— 23
EBITONILD 2 12 pAM(C AT LD LT =T H O ADI DISBREIE) L7z, D LD 55 (H %\ I3l
RS, FETr—va vy AT LIHTIGENS L 725 2 L 2T 2 B2 NI RE BT 7
—L b,

In case NAVSYST is lit:

1. Try to identify likely cause.

2. Ensure the functioning of the navigation system by making frequent fixes.
NAVSYST A5 L 72456

1LZ 20N B RREZRES 5,
2HBIBIELF Ty —v a3 vy AT LOMRELZTEEICT 5,
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Economic airspeeds at altitude

Stored in the CK37 for fuel calculations
CK37 ichRlE E D - x T 3

Altitude Airspeed (Mach)
0m (0 ft.) M 0.55
3000 m (10,000 ft.) M 0.66
6000 m (20,000 ft) MO0.76
9000 m (30,000) M 0.86
10,000 m (33,000 ft.) M 0.9
--P260--
--P261--

Navigation fixing(Visual/radar/waypoint and target)

Automatic fixes.

Initial fix

The initial fix is automatic during take-off when the nose-gear is lifted off the ground. The fix is set to the
runway centre point.

YIS IR IR Ic 7 — X F T 232> o375 L 2RFIC BB cfTb i b, BIEIXEEKFRLRICE Y b
ERCE

If the aircraft has been landed without the master mode selector in a landing mode and the following take-
off is done by not setting the start base in the navigation system by data input,the initial fix will not be set.
Erroneous course setting may occur. For this reason, the start base should always be entered.

FLZE DO~ A 2 —F— P L 7 2 23EkE— FEDIMNC L TEIEL, XDk, itk 27 L hiseii
7T =X AN LaVTHEL 56, YIBIERTbhE v, #olka—RBEFThh 5 AlHElks
Hb, TOLDHHEFMBIZEICAN LR TRELRW,

TILS-fix

When using a TILS approach, during phase 3 with decreasing distance to LF, automatic TILS fixes are
made to remove position errors in the navigation system based on the TILS signals. TILS-fixes are indicated
by eventual corrections in the navigations indicators.

TILS L CT7 7r—FF %L &, 7= —X3 T, LF Gz ffiv T3 & &, BH) TILS (B1EIE
FTET =2 a vy AT LDMED T T —% TILS 55 2 2HEIC LTY fr< . TILSHEIERF v 7 — =
VIERGRORMINRBIEL L TRRI NS,
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TERNAV

TERNAV fixes are completely automatic if the system is operating and the radar altimeter is used.
TERNAV BIEIZ > X7 L 25EM T v, BEEF b Twunid, ERICHEITH 5,
--P261--

--P262--

Manual Fixes.

Manual fixes can be done either as visual fixes or radar fixes.

FEMEIEIX, €YV aTMEIEL L —X—BIEEH 50 THEETH %,

Fixes can be divided into two categories, own-position (navigation) fixes or target fixes. If a fix is made on
a normal navigation waypoint, the fix will move the entire navigation polygon to correct the position error
of the navigation error.

BIEZ, BEME(FE T =y a VIBIEXIZZ =7y MEIED 2 2D Ah T3V I/ b, [BIEZET
DHEY = A KA Vv FTIT I % blE, BIEZETOMER) v 2B#j &, ik 7 —ic X2 iET
7—mblEL KT 5,

If a fix is made on a target position, only the target waypoint is moved, correcting its position within the
navigation polygon.

Z—=7y MIBETBET 256, 2—7 v b7z A KAV FEIBBEHL, FET7—2avR)ITVo
HCZDMEZETBIELL 755,

Visual Fix

Visual fixes are done by first pull the fix trigger to the first detent T1 to prepare the fix taking mode, where
an E is displayed in the destination indicator. The automatic waypoint change is inhibited in this mode.
When the aircraft is over the known position of the waypoint, or the new target position, pull the fix trigger
to the second detent (TV). After the fix is complete the

next waypoint will automatically be selected.

Y a2 T MMEIEIR, BYNCEIEL VA —% 1B T1 £ °hI &, BIEETHEEE—FICT 5L, EXBfTEA
BRERICERRINDG, COE—FTEHHEY 24 KA Vv MYV BEXREIREI NS, MEEEY =4 F4
VEEEHIo TR, XIFFHLWHE—D FZEICGELZO, BIEN Y H—% 2 BEH(TV) £ <51 <,
INTEERTET L, ROV A R4 v FPHETERI NS,

Radar in mode AOQ (turned off)

Confirm selected waypoint in destination indicator

Pull fix trigger to first detent, T1. “E” should appear on the destination indicator.

On passing the desired position, pull the trigger to the second detent (TV). Next waypoint should
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automatically be selected.

L — & —%—F AO(OFF)

BEIRL 727 = A R4 v b %47 & iRt sl

BIEN VA —% 1Tl £ TOL, "E"MTEeiandricdinsg,

HEDOGF @R Lo, P A—% 2BE(TV)E T, ROV =4 K4 v FBEHPTERI NS,

Note the risk of making a radar fix if the radar is not turned off (radar in mode Al or A2). Radar fixes are
indicated by a flashing E in the destination indicator.

Note L., L =& =2 OFF ThWw(L—X—F—F Al XiF A2)L L — X —{EIE%1T-> T L % 9 nlRElE:
b, L—X—BEIETIIITERIETERD E XRS5,

--P262--

--P263--

Radar fix

Own position(navigation)

Radar fixes is where the own-position is adjusted by using the radar picture. A navigation error is indicated
by that the known waypoint position is not in the centre of the navigation ring on CI.

L— X —fEIE% BREAIE CRET T 2 icid v — X2 T 5, Ak 7 -3, CloFesr—vav)
VIHRR HELTwE Y AR v IR T E TRINEI LD,

Radar fix is done by pulling the fix trigger to the first detent (t1). The cross marker appears on the CI, and
the radar grid (angle and distance markers) disappear to give clearer picture. The cross marker and
waypoint circle is moved to the desired position with the radar control stick. When the cross marker is on
the correct position, pull the fix trigger to the second detent (TV).The cross marker disappears and the
waypoint circle will be on the new position to indicate that the fix has been completed. The radar grid
returns in the CI upon completion.

L—ZEIEIR, BIEF YA —%2—BT15I{ 2 TEIhbNE, 7rAY—A—RClichbbiL, L
—&Z—=27 0y PO e EEfffo~—Ah =)0 2. 7 ) 7 Rl s 2, L—F—av o -1 27
49T, 7R — A=, V2 AKAV I I =N HEOMEICKE IS, 7rxX~v—h—HIE
Lefii bicko7o, BIEFY =% 2BH(TV)E TSI, 7oA —h—238x, V=4 FAL v}
= AL WGITICR R I, BIEETETT 5, BT LEkb, L—X—=2Uvy b ClICKES,

1. Radar in mode Al. Master mode selector not in mode SPA
2. Confirm waypoint on destination indicator
3. Pull fix trigger to first detent, T1. Flashing E should appear on the destination indicator.Move the cross
marker and waypoint circle maker (only waypoint circle in using memory mode) to the known waypoint or
target position.
4. Pull the trigger to the second detent (TV) to complete the fix.
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lLLL—4X—%%—FAlILT D, TRAZX—F—FL 27X —FSPAE—FIlZoTWninll,

2.7 2 A FA Y FBFTEGIGRBICEREINT VL C L 2 ERT 5,

BMEIE L U A —% 1 BH T1 £ T ATERIRBICIMT 2 EDBING, ZJuA~v—h—L v oK
AVIEF =221 (AE) —F— FAF TR I -2 LD FH>TWE Y 24 F 4 v F b L < I3 EERN
EICH)D 3,

4.8V =% 2BEH(TV) X CHIEBIERTE T3 %,

Target waypoint

Radar fixes on target waypoints are done in the same manner, but instead of correcting to a known waypoint
position, the radar is used to place the marker on the desired target position.

R=7 v Pz ARA VY MCHT 2L —XBEERAEROTETCTEEIN, BELTWE Y =4 K1 v
MIETEIET 2D hic, L=X%2fALT, ~— 21— 2HLT 3 HEMLEICAEDE T ZI 0,

Before fix taking Fix trigger T1

--P263--
--P264--
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Radar Memory mode fix

Fixes can be mode in memory mode. The picture will fade within 30 seconds. The cross will not be shown
in the circle.

BIEIEAEY —F— F T A[RE HIRIZ30OMLANTZ = — FF 5,9 — 27 A HIC 7 v RFFR I N0,

Clearing of fixes

The clearing of the corrections (position and course corrections) in the navigation system is dived into two
steps. One press of the RENSA (CLEAR) button (in any other mode than SPA) will clear the latest manual
own-position fix, as well as any TILS fixes.

Fer—vavy AT AOBIE(IE L 2 —AEIE)DHER 2 20Ty FichlhTng, —2I3,
RENSA(CLEAR) & % v %413 (SPA LUk o £ — F©) &, fthod TILS I&IE b & Uit o F8) HHALEEIE
LI n s,

The second press of the button (without an intervening own-position fix in between) will clear ALL position

and course corrections.

2 MEICEZ v Z2fs & (ARGEBEZRICRD Z L R O)FXTofE L 2 —ABIEXYIkIn s,

This function can only be used when airborne.
Z ORElE. RITHICIR Y AlRETH 5,
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AERODYNAMIC PROPERTIES

--P265--
--P266--

GSA(Autopilot turned off)

Pitch

The static longitudinal stability of the aircraft in relation to the angle of attack () is for the entire airspeed
envelope is practically linear for all angles of attack between -10° and +25° . The static longitudinal
stability in relation to airspeed on a constant altitude (stick position and force applied as a function of the
Mach number) is dependent of the following:
et DMEDFILEM X, WA A () EBIERDH Y | iﬂ"f\i_ﬁ?l v_u—73-100 225+25° FTOT
NTOMWZATHRBIETH 5, FRLEN: &R SGHEL DB I3 BE(RT 4 v 7 DB L~ v L
DRART D2 5 IDIFLAT O & 5 1ikfr 3%,
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Mach=0.85

At airspeeds up to M 0.85 the stability is positive, so that the stick pressure has to be applied backwards on
reducing the airspeed. The amount of pressure is dependent of the control system,as in pitch there is a
variable gearing between the control stick and control surfaces that vary with airspeed and altitude. (Please
refer to the control systems overview for further details)

< v 0.85 T TONKEE TIE, REMIZIET, AT 4 v 7% BRAMEICHE2T 5 &, MEGEE T
Y35, EOBRIGHIEIG AT LIKIEL, €y Fiday br—nR7 4 v 7 LEIEE L ZT 50 50E
L REOH TR L ET (T 52 2FMIZ, 2V - v 2T Lt — "=t a—2ZH),

Regarding the airspeed instability at low airspeeds, refer to the high AoA section below M >0.85
X SGHE DAR O SR E COARLEMEIC O WTIiE~ v~ 0.85 UT D& AOA £ 7 & 3 v 25

Mach=0.85

In this airspeed area certain instabilities emerge that vary with the flight altitude. Please refer to the
“properties in transonic and high Mach speeds section below”

ZONKOHE CHIRT 2 A REERIIMITEE LT, "EFdHL B~y "BHETOREL S v a v
"ZIRL T T 0,

The dynamic stability of the aircraft (turning radius and time and dampening) is good at M 0.8 at low
altitude and varies otherwise normally within the aircraft envelope. That is the time of turn is longer when
the airspeed decreases and / or the altitude increases and the pitch dampening decreases with increasing
altitude and/or the airspeed is > M 1.0.

fif e i o Bl 2 M (eI & R & ) MK T~ v~ 0.8 TRIFCTH ) BFEMEHo = v e —7
NTHNIEEE T, 9 ThRIFIIZET 5, 2% 0, NEGEREWA, /XILEE ORI, & O
S vy FIE O/ AT SGHE < v o~ 1.0 DL ECld e iz X v RS & %,

Elevator effectiveness is good throughout the entire flight envelope and the variable gearing between the
control stick and control surfaces are mainly for the purpose of maintaining a suitable control sensitivity at
all airspeeds. In order to maintain exchange at airspeeds M >1.0 as with M <1.0 it is required that the
gearing is changed in a special manner in relation to the Mach number. The pitch gearing is in this respect
insufficient, which in combination with the reduced effectiveness of the control surfaces due to the wing’s
elasticity at high dynamic pressures and M > 0.95 yields a reduced maximum G-load. Additionally, the
maximum available G-load at M >0.95 is partially limited by the maximum deflection of the control surfaces
at full stick movement, as well as the maximum available torque. This leads to that the control surfaces
may not deflect fully at excessively high loads.

HKVLRERDIRIE, 774 by _u—72f2@L CTRIFC, av tr—V 2T 1 v 27 LT
DD FT Y v 7 OZALE T FIC A T O SUHE Tl R & 2 R 2 HW D20 THh 5, 1R
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gy 1.0 ESS 1.0 UF~DZ x4 21013, ~ v B E BT 280 AR 5B ic X 2 ¥ T )

VIEEPRERING, ¥y FFT YV IIEZIDOEATATSTH Y., EuBIFIC X 2 B X 2 it
HE OB EAEDLE Y = v 095 U ECERT 2RAMEOHRD L, M2 T~ v 0.95
UECORKFMEIR, AT 4 v 7 2RKICENLZORK V2 IC X 218MET OB %1 X - TH4y
FICHIR T 5, ZAIC X o TEHERE IR 2 S AR Z 2T 2w X 5 ics 5,

The control stick deflection as a function of g-load in any given flight regime is largely linear throughout
the entire flight envelope. The stick movement per unit of G-load is about constant between 500 km/h
and M < 0.95. IntheareaM 0.95 - M 1.05 (transonic speeds) the stick deflection increases per G, where
after the for higher Mach numbers it remains constant.
E%®ﬁﬁ%afﬁx6n5XT4/7®Fﬁi MEORKE Ltz TRfTZ Yy e —7H

ICHIZ TS, MET=y MEORXT 4 v 7 OB Z TRV n—FEIC 5%hﬂh#67/»095uT
@%E.’C“To ~ w095 5wy LOSGEEH) DI TORT 4 v 7 DRI GHICHL, 2otk
DiE~ v ~NEE TR —E L&Y 5

In these events is should be noted that the neutral position of the stick may be further backwards and may
be considered uncomfortable. By using the trim switch on the control stick the neutral position of the
stick can be moved.

INLDHEREF, AT 4V I7DFF a7 MiBELZILICHEBIEL200 LT, MRCEKL S LIcHE
BLAATEARD W, AT A4 v 27D F)LAA v FZMEI LT, FFaIAFYvaveBBsds
ZLHRTED,

Roll and yaw

The aircraft is statically stable in roll and yaw, and has a positive roll-yaw connection throughout the entire
operational envelope during stabilised side-slips up the maximum side-slip corresponding to the
maximum rudder deflection.

WiZeom — L & 3 —FFHICIXLEL TE Y, Eor—-3 —#@fiE, KElINzZH A FRY) v 7
POHBRART X —RANCIET 2RAIA FRY v 7EFCEAT vy e -7 cEEN 5,

The yaw-roll oscillation (Dutch roll) is relatively poorly dampened and the dampening function reduces
with increasing altitude. At high airspeeds the Dutch roll is mainly a pure yaw oscillation, but with
increasing angles of attack the roll becomes more prominent.
-t m—VORER(X Yy Fr—)iE, WA ZREMETH Y, AT, WKL, mEORNC
o Tl T2, MONTEETIIX y Fa—idF e LCHilaa —0RIRTH 525, W1 A EHN

. BHEG R —ADRET S,
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The Dutch roll is the result of aileron (elevon) deflection and turbulence. It is first at angles of attack
more than 12° that the Dutch roll has an effect on aircraft manoeuvrability.

Ky Fu—nFzrny(ZLREY)DbAREANORERTH L, WZAM 12° 2B L5004y
F v — IR DR BRI E 5 2 5,

Roll movements at low angles of attack (high airspeeds) AoA (a) 2° , yields a moderately contributing
yaw during aileron defection due to proverse yaw. In the angle of attack envelope a 2° - 3° a very pure
roll movement is achieved due to the adverse yaw and inertial coupling cancelling each other out. During
increasing angles of attack a > 3° the inertial coupling becomes more prominent and leads to opposite
yaw during aileron deflection (experienced as adverse yaw)

R 2 A (R SUB ) AoA(a)2” ToOR— VOB ZICiE, BiES —IC X 2 v v OEFHEL
BEHBAT 2, xR Ty _Ru—7 q2-3° FT FN—RIF—bAF—vxhy T) VI EEHVICF ¥
veATRE THOMB e —AVEIESER I NS, WA a>3 DEENTse 2, A F—vv7
y 7V v o LHELOT e v OEB L KOO 3 —FERT 5 (RREICET F -2 Fa -
LTHbND),

The inertial coupling, which results in angles of attack converting to side-slip when the aircraft starts to roll,
leads to side-slip which causes the Dutch roll. The connection is troublesome during heavy manoeuvring
in roll with angles of attack o > 15° due to the induced Dutch roll results in an uneven roll-rate.
AF=vxhy 7Y v, MEES e — VAR RHIC, W2 A, BE 0 I {L LR Rchh, X
yFu—AEGERTHEEY ORKE RS, SO M a>15" MLETE— L& RS GEREE O BB T AR
LT —ue—rL— DXy Fu—VICER Y AREELEL 5,

If large yaw-roll oscillations appear, the control stick should be moved gently and carefully (and if possible
held in the neutral position in roll and if possible a reduced, wherein the oscillations are dampened). Stores
attached to the fuselage pylons reduce the yaw-roll stability.
RE%BI—-u—AERBDODNIzb, AT 4 v 7 2fehric, FEECBMELRThER o2 (2L
T, HETHNIE, v—rofTh HARMECRIFL, WREE2HNIET a 2B, 22T, FETR
R %), WA By ~DIREER Y T —- 0 -V RERZRD ¢ 2,

In yaw the exchange between pedals and rudder are constant. Rudder input should be used carefully in
order not to cause large amounts of side-slip unnecessarily.

I—EIRENETX—DRETa v A&y MCELT 2, FX—ANEF, AEGYA VR v FIcxsd &
IRRZTEZHRMFRICALAVWE S, FEHFEITIRETH S,

In roll, the exchange between the control stick and control surfaces (roll gearing) has two positions that
are determined by indicated airspeed. At Vi > 350 km/h the high-speed gearing is used. At Vi 350 km/h
a conversion is made to low-speed mode to attain acceptable roll-rates during landing and low-speed flight.
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=i, AT 4 vz, FERNREEIC L o TIREINS 200KV v a v i b DEHERTH (7 — L
) DL T %, Vi>350km/h A Tl mdbEE 23 T 405, Vi 25 350km/h T i3 FE S {RH AR
T CHFARIRE R — L L — b L R B {HE— PICEH I N D,

Conversion time between the high and low speed modes is approximately 5 seconds.

2 D ARIHIE & — N~ ORMHEIAY 5 #CF,

Control surface effectiveness is good throughout the entire operational envelope of the aircraft,with
exception of > M 0.98 at < 2000 m altitude, where the control surface effectiveness is reduced by elastic
deformations of the wing. Within the Mach number area of M 0.7 - 0.95 at <8000 m altitude, the roll
control is relatively sensitive and high roll-rates are achieved. This can cause large side- slip angles which
could endanger the structural integrity of the tailfin.

1RAER I O RIIMZEROEH = v a0 — TN TRIFTH 525, < v~ 098 T 2000m LT ORETIE
BIskL 7Y % ZTIREOMIEAIC X Y BRI ORI WP T2, < v 8D M0.7-0.95 CTrL
8000m AT TlE, w—AHIflizEmEEcEyr— L — FASERI NS, TZTIIKELRYA PR
Uy 73, T-A7 4 v OERERICE o SHREES S %,

Flight at angles of attack a > 12° should not be done in GSA (without autopilot)
W2z a>12" LLET GSA(HEMR R L) CRRITT 5 ~Z Tld e,
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Normal control mode(Autopilot enabled,SPAK)

Pitch

The flight properties of the aircraft in pitch are considerably improved when the autopilot(mode SPAK) is
used, and is mostly noticed in reference to the dynamic properties. The static properties are changed
relatively little.

fiizeté e v F ORITIEM: 2. BEMRHE(SPAK £ — F) 2 L 2IflE, 22 VGBI NTH Y, BINEG)E
PICECTRICHE CH 5, YR BIED IR 720,

Yaw and roll

As with the pitch, the flight properties are considerably improved with autopilot mode SPAK enabled.
Especially noticeable is with the dynamic properties and this makes it possible to fly with large angles of
attack during normal landing.
v FeERRIC, A— o4 my FE—F SPAK ERGRSEEORITBIER 2 AV SGEI TV 2, FF
ICEIR 2@ LB AR TR A A TORITH A[RER DDSBHE TH 5,
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With flight in mode SPAK the difference between a clean aircraft and an aircraft with stores hung on the
fuselage pylons are much less noticeable than without the autopilot. The yay stability in transonic speed
as well as the static stability of the entire flight envelope is improved.

SPAK & — FTRITIX. 7V — U MiZEb L | B3 A o v ICHRTRZE L 2225 pk oid v i3, H BN E L
BOBELHRTE I, BEED I —(yay - )OREMNE, 774 F T v —THNOHEE
HdsEIN TS,

Airbrakes

When extending the airbrake a strong nose-down trim change occurs in transonic speeds. Due to this, the
airbrake - M 0.92 cannot be extended and extended airbrakes are automatically retracted.
EHFECOLIT 7L — ORI, BMOMET I M) bEHR2REIE S, 2OkD, TT 7L —FE=
M0.92 Bl EciRERc& 3. BRILCw227 7L —F3HHTHLE LN,

Properties in transonic and high Mach speeds.

The aircraft has good properties at high Mach numbers.
MLZErgid @~y N TR REIE R R0,

In the control mode without autopilot (GSA) within transonic airspeeds (M 0.85 - 1.03) certain pitch trim
changes occur that vary with altitude (Mach tuck).

F—to 4wy PEFEHLEVaY e —E— F(GSA) TEEH(M0.85-1.03) E I X o TET
vy F Y LADEEREZ B (Mach tuck),

At low altitudes a slight, nose-down pitch trim that begins with M 0.85 and at 0.95 transitions to a nose-up
trim change. At > M 1.03 the trim change returns slightly + M 1.2 to moderate + 1.2 nose-down trim.
KECEDLDTLAEEETTE Y F P Y 23wy~ 0852 00E 0, 0.95 DEEFHT, —XT7 v 7+ L4
HHEICHATS 5, ML.O3LAETIR MY 2EH Db F2ICES, ML.2 £ T, PRE, 12 282 5L/
— ARy VY LERD,

At medium-high to high altitudes a moderate nose-down begins at M 0.95. The trim change exists
throughout the supersonic area.

2 O S TliE, M0.95 225 RREOE NI 2, b ) LA0ZHE ITEEF ISR CHE L 7x
%,

In normal control mode SPAK, at M 0.95 a slight nose-down trim begins which at M 1.03 becomes
negligible. At high Mach numbers, varying with altitude, the moderate nose-down trim returns dependent
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on the series trim authority is exceeded.
SPAK % — FEF#ETIZ. M0.95 TOT24LME T MY 2280 0, M1.03 CREHATE 5, &
JEIC ko CELT 2R~y ~EUTiE, Ehi e b ) AR R A T, PREOKE T MY MRS,

Control surface effectiveness at supersonic airspeeds is somewhat reduced in comparison to subsonic
speeds. Control stick movements in pitch and roll thereby are somewhat larger.

RN SUE L T OIRMEE I O R IFIFE L L TRAP T 5, ZRICK-oTAT 4 v 7Dy F%
o= A DB FIIEIKREL LD,

--P268--
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High angles of attack

HE=1G

When the airspeed decreases, the angle of attack increases, light shakes appear at @ 10° . At angles of
attack for landing 12 -15.5° , the oscillations are still light and do not increase noticeably for increasing a .
NGRS 5 &0 WA AIFHARL, al0® CTRWIREIZEN S, HED7-0 DM 2 A% 12-15.5°
THY, WINTE B, o OEIINC X 2 BHE 2N 7R,

In order to make routine landings on short runways possible, it is necessary that the aircraft can be flown at
relatively low airspeeds, that is with high angles of attack. With all the available aids (Autopilot and
Autothrottle) the flight properties are very good, however certain properties of the aircraft should be kept
in mind

G EER~ OGRS SETH L, MK T HRPEGECRIT T ¢ a 63, Zldmillz A
D TR CoORREAMB (BB ABIRA 7 v V) Z{Eo 25E RITEE IR & TH RIFCTH 2 25,
fiZEto 2 o DIFMEIRTEE ZHh > T BERDH 2,

The aircraft in unstable in airspeed below 365 Km/h due to the plan form of the aircraft.
fiZetiz. % OFHE & L2 ARIC X D 365km/h LA CTIRREE L 72\,

Excess thrust available at military power (max dry thrust) may be limited during normal descent speeds.

MAT2HND I 2D =T =K F 7 A HE) i, @E O FEEClE, fIRIh27255,

Drag is markedly large at high angles of attack. This lead to a large portion of the available thrust (without

engaging the afterburner) is used up during normal approaches. At normal landing weights (W < 13000

kg) and airspeed corresponding to a 15.5 the thrust excess is enough even for a hot day. However, if the

maximum weight is above 14000 kg (for airspeed corresponding to a 15.5) is insufficient. Thereby landings

at 15.5° is prohibited during landings with high landing weights.

Pz, RERMAMZRESE 5, THNEHAFREHES (7 7 % =N —F — 2 FHHIC L 72\ T) DK
202



ZEHET 7o —FCilE L & 5, @EEMEER(W<13000kg) Tl a15.5 ICxfIG L 72 5 S0s BRI HE
Ry P FIAETCTHATH S, L2 LAaBORAER 14000kg CF5UHE X a15.5° ICRIR) Z# 2 <
W Rt THDL, TORDEEARERT 155 ToOEREIIEIEINS,

During landings the pilot should be vigilant and monitor the airspeed.
ARERE, A m oy M, WRUEEICER L, BEHL AL T AL Ry,

il > 1G

The drag increases greatly with increasing angle of attack. The airspeed loss is therefore large during turns
with high g-load, if the loss of airspeed is not compensated by increased thrust or altitude loss. Very tight
turns can be with the aircraft, but requires large amounts of thrust (afterburner) in order to note lose
excessive airspeed. Quick movements of the control stick may therefore lead to exceedingly high g-loads.
Therefore the pilot should avoid sudden stick movements. In order to avoid excessive loss of airspeed during
flight at high g-load the pilot should increase thrust before the control stick input, so that the thrust increase
occurs at the same time as the g-load increase.

i oEMmE. RESWAMEERKIE 5, STETORERIF L, 0 E Dk % HE BN S AT
THIETE WG, WXREO LK X v, MZERIIIEE 2/NElY T 2203, KEOHENI(T 7 % —
NeF =) %A L COBEEOHERPICFEREL AL Tt A bR\, AT 4 v 7 OAWMAEN X X, SfME
ZHUE T 2AREELR D D, COBD NI vy FEIRARRAT 4 v 7EIFEET A RETH D, RITHICHE
FHINSXOEREZ KD XD EMBEZ 2T 256, 4 vy MEAT 4 v 7 ASoRicHE) 28X il
L3, HES AT 5 LATE S BT 5,

Light shakes begin at @ 4 - 5° . The shakes increase somewhat with increasing angles of attack,where
after the level of shake is about constant for > a 12° . The level of shake does not affect the manoeuvrability
or the ability to aim. At supersonic speed no shakes appear for any g-load.

a4-5 TEWIREIZIEE 5, IRENE. WX AOHEMIC L bR EML, 2Dk a12° LET—EL
5%, ZO—ERENL, EEIECIRMERN ICHE LG 2 v, BEETIE, IRENI V2R3 HMETHH D
¥ (WANEN

During heavy roll input during g-load with low speed Vi < 350 km/h, high roll rates can be achieved as the
g-load decreases. This should not be confused with inverted spin. If the roll input is neutralised, the roll
ceases and the g-load returns to normal.

3% Vi<350km/h T, WEZ 2, MEO T -V AT % L72HE, MEEZEL SR -1 —F 25
A[RETH B, THITHMALY Y EEFL TR bRV, B =V ANZRLZSE, v — V3T L, fifE
TEFEICK S,
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Aerobatics

Aerobatic is easily performed in the aircraft, but due to high induced drag during flight at high angle angles
of attack requires large amounts of thrust and attention to angle of attack, airspeed and G-load.
LTI TunNT 4y 7 Z2FTT 2 DOREHTH 223, @l A ARITHIZEVEEEII2H 2 O T,
rHES & Z A &N SGRTL TR~ DER L 2K TR L 7RV,

Caution: Time of flight with negative G is limited by the engines oil system as well as the fuel reserve in the
buffer tanks (about 10 seconds). The OLJETRYCK (Oil pressure) will appear to indicate reduced oil
pressure. If negative g-load is maintained,there is a risk of engine damage due to lack of lubrication.
Caution:¥ A 2 G TORATRFNIZ TV Y VA ANY AT LL Ny 77— 2V 7 H 5 OB (7210
720 10 ) ofillfR & #15, OLJETRYCK(OIl pressure) 2MERICEiN S &, HMER TR o T3, A4 F
AfEEGT S &, HERLICE 3Ty v oBEDY R 03H 5,
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7.WEAPONS EMPLOYMENT
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--P272--

Weapons Employment

General mechanics

--P272--
--P273—

204



Weapon panel overview and weapon selection.

INFTALLH KLAFF WLAFFLAGE
FAA EJ OMETALLASL T =
WED FALAGT AKAN [DvAkGa]
MIDRALLTRVCS | ARAK

FKAwD

Figure 179 Weapons controls overview
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1. Trigger safety bracket.

2. EP-13 indicator

3. Stores released indicator light (FALLD LAST)
4. RB 05 control unit

5.
6
7
8
9

Emergency stores jettison (NODF VAP)

. Weapon selector

. Sight mode selector

. Release mode selector

. Targeting mode selector / preparation (MALVAL / PREP)
10.

Data panel

11. Ground safety bypass (FORBIK AVFYRNINGSKRETS)

12.
13.

Brightness / Contrast dials for EP-13 sight
Missile tone / RWR warning volume (LJUDSTYRKA UK-DAMP)

14. Missile select button IR-RB FRAMSTEGN

15.

Fix trigger

16. Radar mode selector

17.

IR missile uncage

18. Trigger
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29. AFK quick disconnect / IR missile fast select. t

1.

FIH =TT 4T T b

2.EP-13 {5758
3FEHEEESE R 7 4+ (FALLD LAST)
4.RBO5 fillffll~ = > b

5. 2% (NODF VAP)
6.xwL 227
TRMEREE—-FReL 7 X
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BKTE—FRL I X

9.2—4 v 54 v 7 E—F+xL 2 & /4 (MALVAL/PREP)

10.7 — & %L

114 %435 1E 3 £ -3 2 (FORBIK AVFYRNINGSKRETS)

12EPI3 %4 + OMfifE/a v F TR XA YL

13.3 %4 v b —v/RWREEEKRY 2 — 4 (LJUDSTYRKA UK-DAMP)
14. 3 % 4 VERK % ~ IR-RB FRAMSTEGN

ISMEIE N U A —

l6.L—X—F—F+kL 7 &

17IR SHANLT v Ir—

18.1 Y #'—

29.AFK B2 &YW /IR I 9 4 A BSEIR
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1. Trigger safety bracket.
> Mechanically locks and unlocks the trigger (similar to the safety on a firearm). Opening and closing will
also affect a micro breaker which will enable firing circuits and release calculations. The pilot should thereby
the very careful of when the trigger safety is opened.
LN AH—=%T7T74 777y ¢L
>>b ) H—ofMiie y 2T vay 7oL 7 T4 EHULEZD D), BB/ L — S —ic X
o TEIFMPE L TEHIAMICR S, Ay MIFFFIEEL TP Y —2 77 4 2T &< Tk
AR/
2. EP-13 Indicator.
> Collimated sight for the Rb-75 (AGM-65).
2.EP-13 {5/~er
>>Rb-75(AGM-65) D7 D 3 ) A — X7
3. Stores released indicator light (Falld last)
> Indicates that weapons have been released. Lit for successful release, flashing for failed.
3AEEM R 7 4 + (FALLD LAST)
SSIEERH T I N2 L R d, RATT 2 LR TEYIT, RIBT % L RBTH %,
4. Rb-05 Control unit.
> Controls the Rb-05 MCLOS missile. Force sensing (stick does not move)
4.RBO5 {2 = b
>>Rb-05MCLOS %4 A%l 32, BER(RT 4 v 7 1380 72\»)
5. Emergency stores Jettison (NODF VAP)
> Jettisons all on-board weapon stores with the exception of RB 24] in the outer wing pylons and the bomb
racks (bombs are released without arming). Under a protective cover.
5. 2R HEL & EE (NODF VAP)
207



>>HENA vy D RB24] LR T v 7 (R BRI AEIL I N THREI N D) 2k SRR O KE,
RENN—DTILH D,
6. Weapon Selector knob
» Selects weapons by type. Further details in the weapons & mode selection section below.
6.fcdwL 727
>S>HR & o T BEFIN, FEMlllZ. weapons & mode selection  BHFT A £
7. Weapon sight mode selector
» Changes some of the aiming parameters such as impact intervals for bombs or wingspan of aircraft for
the A/A sight, or the left / right offset on the illumination bombs.
7RI — Kk L 7 &
>> IR D BEIERIRC A/A Y4 + OO EIE, WO/ A4 72y D XD RIRHE T X — 2%
Ly
8. Weapon release mode switch
> Sets either SERIE (series) or IMPULS (single) release of the RB 04 and RB 15 or sight calculation for
the rockets for normal mode (NORM) long range mode (LA).
SR TE—FRL /X
>>SERIE(series) & 7213 INPULS(single) ¢ T, % 7zi%. RB04 & RB15 £ 7213w 7 v b ORHEFR 2@ E
£— F(NORM), Efift=—FLA)Zty FT 3
9. Targeting mode selector / weapon preparation (MALVAL/ PREP)
» Changes the RB 04 radar to focus on either single or grouped targets. RB-15 or BK 90 settings are
toggled between standard setting values and custom entered values.
9.2—=7 v T4 v I7E—FvL 7 X/LEHEH (MALVAL/PREP)
>>RB04 L =X —%H— b L7V —7HEICERT 2 L 5 ZHE, RB-15 L7213 BKI0 OFIEZ 2
gy E—FEREME AL LATHEICYI Y B2 B
10. Data panel
» In mode TAKT certain settings for weapons can be made. Also used to display weapon
status.
10.7 — %34
>>TAKT & — F CREICRIEDHKE TE 5, fhicid, FREREORRNICHHT 5,
11. Ground safety bypass switch (FORBIK AVFYRNINGSKRETS)
> Bypasses the safety system for the aircraft on the ground.
11 b7 7 434 82
>SSHIZEHEA M EICH 2HRFD L 7 T 4 ¥ AT LD R
12. Brightness / contrast for EP-13 sight
> Sets brightness / contrast for RB 75 (AGM-65).
12.EP-13 % 4 } OfffE/a v b 7 2 b
>>RB75(AGM-65) DL/~ P 7 A D b
13. UK DAMP Master volume control
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» Volume for IR-missile seeker head.

13.UKDAMP =X Z—FKYa—Laviua—n

>>IR IV ALy —h—~y FOHEE

14. Missile select button

> Selects the next IR-missile, RB 15, BK 90 or RB 75.

14. 3 ¥4 WGEIREK 2 v

>>RXD IR I H 4 , RB15,BK90 X i RB75 D#ER

--P275--

--P276--

1. Fix-trigger (on radar stick)

> Used for setting fixes or locking the RB 75. Two stage.

» TO not depressed, T1 First detent, TV second detent.
LBEEM)H—(L—F—=2T 4 v 7D L)

>>FEDBIEX X RB75 0w v 7 I ffifl, 2 B

>>TO0 23 & 7 WREE,T1 23 1 BtH, TV 25 2 By H

2. Radar mode selector

» Changes radar mode or RB 75 display mode.

2L —X—F—FkL 27X

>>L — & —%— FX(3 RB75 OFRE— FOLHE

3. IR missile seeker uncage

> Uncages / cages the sidewinder seeker head (RB 24] / RB 74)
BIRIVA N —A—=Tvir—v

>>Y A VI AV E—v—h—~y FOT v — /7 —(RB24]/RB74)
4. Trigger

> Send a firing impulse to the computer.

4.+ V77—

SSHEBIERP a2 —XICES,

30. IR missile fast select button.

» Used to fast select sidewinder missiles regardless of the position of the weapon selector knob.
30.IR I %A MEBFERA % v

>>EIGER ) 7OMEBICED LT, 4 F7 A v X — I F AN ZEIERT 5 720 1
--P276--

--P277--

Weapons&mode selection

Weapon selector

The weapon types are selected via the weapons selector dial. Rather than selecting a weapon pylon, it selects
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a weapon type. The knob has six positions.
T2 A T3 L 7 R XA YD HEIRTE 5, [ m oy Cldnl, x4 7 CER, /7 711

6Ky a v

Each position may select multiple types, but due to possible weapon configurations will not clash. For the
example position 2 has RB75/ MARK / DYK. Which would either select the RB75 missile, the RB 05 in
A/G mode or set the bombs aiming for dive bombing.

WINDOEY Y a v THERD XA TOBINTE 228, AlRERCEMKO7-DEET L LiEH Y ¢
boo Bl Z X, KY > a v 2 Tld, RB75/MARK/DYK 28% %, 24512 RB75 144 1, RB0O5 ® A/G %
— FXE, @Eilae X4 TIREcIRHERERL £3,

In case of an incorrect selection of weapon type, the HUD presentation will be turned off either when
selecting ANF on the master mode selector or opening the safety bracket.

fhE o 72 dE 2 4 TR FIR L Cw a6, v~ AX—F—Fx L 7 X —TANF 2ERINF, X
774777y PRI LR, HUD OoXRRIZIHZAE T,

It has 6 positions
IhF6RYYavdbhxd,

SJO /PLAN: Sets RB 05 for anti-ship fusing or bombs to be dropped in level bomb release.
RB75/MARK/DYK: Selects RB 75, RB 05 is Air-to-Ground fusing, or bombs for dive-bombing.
LUFT/RR: RB-05 in A/A mode, radar bomb release.

AKAN JAKT: Gun pods A/A mode.

ATTACK: Selects the majority of A/G weapon types.

IR-RB: Selects sidewinder missiles. (Can also be selected by a fast selector on the throttle instead)
SJO/PLAN:SHEATH D RBO5 X, @D /KT,

RB75/MARK/DYK: it #i% % o> RB75,RB05 iR, M IZMEH D & 4 75

LUFT/RR:RB-05 DX %2 — F, L — X — @& T

AKAN JAKT: % v £ F A/A E—F

ATTACK:% { @ A/G 3% 4 7ER

IR-RB:H A F7 4 VX = IH A ERRDYIC, vy PrOEfReL 72 —THERTE L)

Due to the design of the weapons system, it is not possible to combine some types of weaponry.For example,
the ATTACK mode is used to both deliver BK 90 and RB 15F missiles.

TV RATLOBGHC LY, MU A ToREziflartbed 2 LidTCEE2A, HlziE, ATTACK €
— FiZ KB90 & RB15F I # A VilijIcfififI L % 37
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Master mode selector

The master mode can be during weapons employment be set either in ANF (attack mode) or NAV
(navigation mode). This will often result in different sub modes of each weapon system. If mode NAV is
selected, the weapons display will begin when the trigger is set to unsafe.

AT, v~ 24 —F— P& ANF(EBE— )3, NAVHLEE-F) &b o2icky P2, C
NICK YV EREL AT L IR oY 7TE— V&b 720F, NAV E— F2EIRT 2 & JedEflifiz
FOH—RTvEATiCRY T B ETIHE B,

--P277--

--P278--

Trigger safety bracket

The trigger safety functions both as a mechanical lock on the trigger, as well as a arming switch for the
weapons systems. A micro breaker is situated beneath the safety bracket which will activate when the
safety is off. This impulse will have different functionality depending on the weapons mode. Therefore it
is important for the pilot to be aware of when to open and close the safety bracket.

FYH—T7 T4 DOIEHIZ P Y A= BEEL 2T LOBHER 4 v Tl OB e v 7 ¢, hNaxT
L—A—=0%T7 74777y bOTFICHY, Thniw77 4 OFFIc/ 2 L AR 5, 553t —
FICKF L TR - iEZ DD, CORD, SMuy bE 2774777y FewoRd, Moo
DB L T TR B 7R,

o Safety Bracket

.
igger

SAFE UNSAFE

--P278--
--P279--

Data panel weapons status & release indication

On the indicator on the data panel the current stores status can be displayed. With the IN/ OUT selector
in position OUT in any other mode than ID-NR the weapons status will displayed in the following
situations:
» The Missile selector FRAMSTEGN is pressed
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» Trigger safety unsafe

> Weapons error (FALLD LAST flashing)

» Data selector in mode TAKT

T = XAV DIERERICIRIE OB ERN AR SR LB TE S, INOUT L2 22— OUT KR
vavTlEd, flioe—F ID-NRZRELUTOYFaz—a v TRERREZEZRTE 5,

>>IH A kL 7 X2 —FRAMSTEGN %4,

>>PIH—RTT4T VAT

>>fedkE T 7 —(FALLD LAST #i%)

>>7T—X+kL 72— TAKT £ —F

/7 6 5 3 2 1

Each number corresponds to each of the weapons pylons (1 being the right outer wing pylon).

2TORBENDENFNOEE AL o v icind 2 (L IZEBIMAL 4 a2 V),

The following indications for the weapons

1 Indicates that the pylon has a weapon attached and the weapon is fully functioning and ready to be used.
- indicates the weapon has an error and is unusable.

0 Indicates that the weapon has been released.

The Selected pylon is indicated by a flashing symbol.

FAEDFRIRIILL T DY,

1 DFRRIF A v VICEERIRY T o TEH b AT ICHEEL Tk ) AL TE T 5,
-DFIRE, TR LT — AR RDERZ RS,

0 DFERIFIEBHH TN 2 & 2R,

BRI N2 0 VIIRRD R TRI NS,

A flashing FALLD LAST light (front panel top-right) indicates:
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- Degraded weapon status

- Separation failure after firing. Applies for RB 04, RB 15, BK 90, RB24/74

- Separation failure after firing. Applies for all weapons except RB24 in the outer wing pylons (cannot be
released)

FALLD LAST 7 4 }(7 1 ¥ b o83 L DA THER) D miBE R

H LI BEDRT — X A

-BIEE U B3 B L 72, RB04,RB05,BK90,RB23/74 054

-HTEE U EEAS R L 7o BAMAL S A B v D RB2(E T CTE a0 72)4 2[R <. & Colikofh
--P279--

--P280--

Missile & Pylon selection

1P A4 VER K £ v IR-RB FRAMSTEGN

For the RB 04E, RB 05A, RB 15, BK 90 and RB 75 missiles, the left missile is selected first. For the RB 05,
RB 15, BK 90 and RB 75 and Sidewinder (RB 24/74), the next missile may be cycled to by pressing the
missile select button IR-RB FRAMSTEGN.

RB04E,RB05A,RB15,BK90 & RB75 X %4 v JED I H 4 v 6 5B I0ER X 41T v < ,RB05,RB15mBK90
& RB75 &4 A4 F7 A4 v X —(RB24/74), 3 ¥ 4 Wi&EIRAK 2~ IR-RB FRAMSTEGN F 4 v 3 &, X
DIVANDBTAININDETZS D,

The missile order is always as follows.

Left outer- Right outer, Left inner, Right inner, Left fuselage, right fuselage.
T ANDIRERFLATICRT X9 TH 5,

Fe SN AMAL, 2 P, £ P A, A s

--P280--

--P281--

Sighting mechanics

The aircraft will carry out the sight calculation based on a number of variables and inputs stored and
processed by the central computer. However, most important is the ranging.

Lz, 2v b I rava -2 EINEE L OB E AN » o RHEGFREEZTT5>. Larlbol
bHEHELOFHEETDH 5,

The aircraft can determine its range to target based on in a number of manners depending on the weapon
type and selected mode. For the unguided weaponry, the distance to target (slant range) is vital for correct
sight calculations.
Mizefkid, e - PIKFET 2 S COFIHCARL CORFL RET 2 C L TE 2, FHICHEE
FedRcld. BEEE <o PR (ERHEERE) |2 EME 2 BYERHEIC & o> CTHETH 5,
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This distance can be determined in two manners, either by triangulation or by radar ranging.

FREERGE IC X, ZAME L L —X —lIEED 2 DDTTEND 5,

Triangulation(computer calculated range)

Triangulation is determined by the computer calculating based on the aircraft barometric altitude and the

angle the aiming reticule is pointing relative to the horizon.

“AEE, MEERORE L BEQ LKFROAL 2L a v v a -2 TEHEI NS,

Horizon ,ﬁ

Pitch angle

Sight line
A/C x-axis

Altitude

Target range

Target

During A/G use of the gun pods and rockets, Rb75 (AGM-65) and bombs in precision release(sub mode
of dive bombing) sight calculation begins with triangulation. A precondition for triangulation is that the
angle between the horizon and the sight line is more than 5° in master mode ANF before unsafe or in
master mode NAV after unsafe. Ranging is indicated by the distance line appearing at the bottom of the
HUD.

A/G TRERAVEy Feur v b, Rb75(AGM-65) & mHEE T (X4 7B oy 7€ — 1) Do I HE
AtREIE=MANEChm I N5, ZAHEORHESEMA L LT, AR RIEERO ME2 5" LETHY, =
AR —%— FPREHEEDFR S N D HTD ANF 0 Z W EDPEIRI NI NAVE— FTH L MEDRD 5,
IR X EERER & L < HUD o R IicR RS s,

For level release of bombs the triangulation starts directly when the master mode ANF or if trigger unsafe
in master mode NAV independent of the sight angle. The range is not calculated for infinite ranges or
negative angles and the sight line in this mode may be hovering around 0° .

IR DOANCERT co = AlllE X, v~ AKX —F— N2 ANF £ 72 3RLEE MR S 7z NAV £ — F TR
HERR D A FEICBR 70  EEEBIR S L 5, MEFRDERHEEE 72 13~ 4 F AT SIRHER2S 00 X b hicd b &
Ezond5EE, BREEEIR S R0,
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Note: Errors in the pitch angle from the aircraft instruments or an erroneous altimeter pressure (QFE
altitude) setting will yield inaccuracies in the sighting system.

FREMERGTRICEL 2y FARO T F —F 7213 o 2 @ EFHSUE (QFE i) 8% E T I HisE s~ X 7
RIEMEIC 72 %,

Radar ranging

In mode ANF the radar will range the distance to the target if the triangulated range is about - 7000 m.
& — F ANF T, =AMISEHPAAH) 7000m LT D& L —X —Z&x—7 v P £ TO#Ec R Y £5,

In modes DIVEBOMB, ARAK (rocket pods), AKAN A/G (gun pods in air-to-ground) and RB75 (AGM-
65) the radar range may be used before trigger unsafe, assuming the bank angle is less than 45° .
DIVEBOMB, ARAK (rocket pods), AKAN A/G (gun pods in air-to-ground) & RB75 (AGM-65)D & —
Foi, b=l 7457 DT C, N ) - RERED DD o T RIRECHATE 5,

In LEVEL BOMB the trigger must first be unsafe.
LEVEL BOMB T, I U A —RZEEEIIRICHRI MR TNIERS kv,

If the bank angle is more than 45° |, radar ranging is enabled after the aircraft has a bank angle less than
45° .
Ny 745 LLEDYE, L — X —HIFRIIATZER DS 457 LATIC R o ZRRCHERNC R B,

Radar ranging is indicated by the “fin” appearing in the HUD.
L — ZHIfEORR L, HUD iIciiBl$ 27 4 v CTh %,

the radar will range to the spot that the sight reticule (dot) is aiming at.
L—ZRHEL 7294 b LT 4 20 (R) IS S NiRREZ I 5,

As the radar will deter- mine the more or less the exact distance to the aiming point, far more accurate sight
calculations (particularly against inclined ground) are yielded.

L— X =3RS COIEMARNERMZET 2 0T, XV IEMARIRMESIFE (L < IcEFHIC B W) 23]
HETH D,

Radar ranging is thereby preferable than triangulation due to this increased accuracy.

L= 2 —HIERIC X > CEAEERIC XY REL A EL 9

--P281--

--P282--

If radar ranging is used, no radar display is shown in the Central Indicator for the duration of its use.
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L— X — B A I, ClicL— X — BRI NE A,

Radar ranging can be disabled via the data panel in mode TAKT/IN and inputting address 25 and value 3
(enter 253). Confirm by pressing LS.

L— & —fRIE T — 2 AV CHEICTE £ 3, £— F%& TAKT/IN & LT7 FL X 25 ICfE 3(253 2 A
INEAIILEST, LS & L THEE T,

Fixed range

The above ranging does not occur due to an excessively shallow angle (sight angle less than 5° from the
horizon) the computer will calculate the firing solution based on a fixed range of 1400 metres. Range, firing
commands or pull-up warnings are not given and must be estimated by the pilot.

D D E 0 ISR T & (RUER L AR O AEEAS 5° DIF) 2 v ¥ a — X (S EBFR A 1400m OREEL v
UCRME S 5, Wl HEBER R 2352 LES R I T, S vy PSS 2 0 E D B,

Target motion measurement

There is a function of the gun sight that can take into account the target speed. The sight is used to calculate
lead on the target by using the movement of the sight dot over the ground. After setting the trigger safety
to unsafe, the motion of the reticule during around 3 seconds will be added to the firing solution. Therefore
it is important to be properly sighted onto the target

before opening the trigger safety.

INo i3, HEBIEE 27 v REDEEICANSEEETH 5, M E2BE)T 3 MELALLFREIND
HIEED ) — F2REEICMMC© % 5, KeFEMRE, 3 PR cRECH) 2 2B PRICENI NS, Zh
HCHRRZ X, MELZHFICERZRNIC, REXBELZRIRT 2L TH D,

The pilot has to be careful to keep the reticule on the target to avoid sighting errors.
A4 wy MIEERC HEZ R ICERR T TREL T — 2o I 2 Tk bk,

This mode only applies if ARAK / AKAN A/G mode in master mode ANF and bombs in submode Precision
release of Dive-bombing.

ZDE— K. ARAK/AKAN A/G £ — F T~ R ZE— N2 ANF Ofe | BT 72— FBE 4 T
BOEMKERTY 7E— FCOABEATE 3,

Target motion measurement can be disabled via the data panel in mode TAKT/IN and inputting address
21 and value 1 (enter 211). Confirm by pressing LS.
BEj % —7— FRGid, 7 =240 @ TAKT/IN T©7 FL R 2112 1 2 A3 %(221 % AJ)) & ik
T&5%, LSHXVCHET %,
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--P282--
--P283--

HUD & CI Element weapons symbology

Below the different HUD elements of the aiming modes are detailed. Note that that some of the same
symbols have different uses in the different mode, and thus may be slightly confusing.

DUT2sliEE — PR > 72 HUD =LA v Ol CH 2, L DD Y v AP Rz 72— F T
FESECT2EINDE LT, DIPICRILT 2200 LNAD TERK,

A/G modes

Figure 180 HUD in A/G rockets mode.
Figure 180 A/G v 4 v } « E—FD HUD ¥ v # i

A/A modes

Figure 181 HUD symbology for IR missiles without radar lock with an uncaged seeker.
Figure 181 L — &% —wv vy 7 2fEALAZWVIR IHA VLT —h—nB3T v —VIhizHUD O vHEr
--P283--
--P284--

Backup and fixed sight

In case of primary data failure (main pitot system), or if the mode is selected manually, a fixed sight will be
displayed. Only a single ring depressed to a specific angle is shown. The pilot will have to fly according to
the parameters below in order to hit the target aimed at using the sight.
ETF—2(EE P =Y A7 L)8EDEE, £, FEITZOE— F2ERL 2856, BEREILR X
Nz, RUEY v 7720 2R R AETE DA TERRINDG, X vy MEZORHEZFEH L. AT DY
FA—RZ Lo CHFICMP IR LHOMRITI R T NIE R DRV,

The sight ring is 0.5° in diameter, which corresponds to 8.7 milliradians.

HRHEY v ZI3ERL 0.5 THO, THIE 87 IALTIYTVICHNIGT 5,

Figure 182 Backup sight symbology.

The sight mode may be activated via Input address 21, value 1 (211) in TAKT/ IN for ARAK,AKAN (A/G),
Bombs, and RB 75.

¥4 bE—Flt, TAKT/IN T7 FL % 21 12fi 1(221) % AJ13 % &, ARKA,AKAN(A/G) &5 & RB75
THMLI NS,
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Please refer to the data input/ output chapter of the procedures section.
Tuy—=Yxeravo, T2 AN/MNF v T2 BT I,
Gunpod A/G (AKAN ATTACK)

Sight depression 2.3°

Dive angle 7°

Speed: M0.8,

Distance 1500 metres.

Rocket pods (ARAK)

Sight depression 2.8° with altitude fusing

Sight depression 2.3°  without altitude fusing

Dive angle 7° ,

Speed M0.8,

Distance 1500 metres.

Gun pods A/A (AKAN JAKT)

Sight depression 1.5°

Own aircraft: M 0.8,

Target airspeed: M 0.55,

Distance 500 metres.

e A 1.5°

B E: M 0.8,

H ARG SOEEE: M 0.55,

FEEfE 500 metres.

[lumination bombs (LysB)

Popup with 5G after popup point and release 5 seconds after popup. Bombs released directly after trigger

pulled with and interval of 150 ms.

Ky 7T v THRA Y ME S5GOFRYy 7Ty 7L, 5HRICET. BN 7—%25w7&, 150ms ©

FlICEZ T a5,

General purpose Bombs (120kg M/71)

Precision / fast release.

Sight depression 3.8°

MO0.8

Dive angle 7°

Corresponds to an impact interval of 20 metres with 16 bombs without brake chutes Level / Radar / NAV
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release Sight depression 5.0°

Optimised for altitude 120 m, M 0.8, no dive angle and a release distance of 1500 metres.
Direct release / CCIP

Sight depression 5.0°

With and without brake chute. Same as Level /Radar / NAV

IR/ BERIRT

R HEfR A 3.8°

MO0.8

T A 7

K/ v — X —/NAV U Y — 2 CHIHEF A 5.00 | drdh ke 20m TD 16 D 7L —F > 2 — b 7 LIR
G L. @ 120m,= v > 0.8, FET A7 LCf TR 1500m (1< RoEfL
EH T / CCIP

R HENT M 5.0

TL—F%va—bHYD, HL, KF/L—X—/NAV

Rb 75 (AGM65)

Sight depression 1.3°

Same as normal sight use

fRHEfR A 1.3°

I E HAEREA & [F] U

Rb 24 / 74 (Aim-9 Sidewinder), RB05 A/A

Sight depression 0°  (if on inner wing and fuselage pylons)

Sight depression 0.8°  (if on outer wing pylons)

Same as normal sight use.

BRHERTA 00 GREI L iR <4 v v o8E)

BRYETF 0.8° RO A4 o v oBe)

I HAYEREA & A U

Air to Ground

ARAK M/70B rocket pod / Gun pod AKAN M/55 A/G

The AKAN gun pods and ARAK rocket pods share the same sighting mechanics and their employment can
be considered more or less identical, with the exception of the shorter range of the gun pods.

AKAN #7v Ky F & ARAK v 7y PRy FIZE CIREERBEZ A L, fflicH 2> Tk, D2 2ERE
g & ALETH—T, FISEH v Fy FOBECHETH 3,
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ARAK

The ARAK M/70B rocket pods are used against most types of ground units, ranging from soft targets to
armoured units or installations.

ARAKM/70B vy FHEy Fid, Y7 b2 =7y b hbEHa=y b, XFEROHMDIZL A LD X
A7oM o=y b LCliTE 5,

The pods can be loaded with either High-explosive or Armour-piercing rockets. The armour piercing
rockets have a smaller area of effect, but far more effective against armour.

Ry Ficid 8 FEomBR IR EEe 7 v P 3HCc & 5, EHHE@Er 7 v M 3/h S REPHIC L 28
Ro3fvpy, HEHEBEICN LTk 2 201t KREBRED 5,

The rockets can be employed in two main modes, either the normal mode in master mode ANF,a “quick”
mode in NAV, or the long range mode.
oy vy i, vAX—%F—F ANF CToOHEHEE—F & NAV CTO"BA"e—FE/zik, REEE—FTO
FIL220D AL vE—FCfHTE 2,

AKAN

The gun pod is loaded with 150 high-explosive rounds per gun. The gun can be used against aircraft, soft-
targets and lightly armoured vehicles, but mostly ineffective against armoured vehicles.

WKy FICRERICD & 150 o BN SRS NC\» B, 7Y RIS, V7 F 24—y
EARIEHEII N LT T & 225, HHERRICH L TIIRE RIIRDS R,

--P287--

--P288--
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Rocket/ Gun pod attack profile.

u,aa’{q “\t " M«
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i W? T i f i i s
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fﬂ’ ”wn i

r
Y

Irget

Figure 183 Rockets and gun pod attack profile.
1. Pop-up
2. Master mode ANF*
3. Triangulation
4. Trigger UNSAFE
5. Radar ranging begins**
6. Earliest firing distance
7. Latest firing distance
8. Pull-up
* Also in mode NAV after trigger UNSAFE
** Radar ranging may also engage before trigger UNSAFE
--P288--
--P289--

Procedures

HUD elements

Figure 184 HUD symbology.

Reticule
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Distance line with markers
Firing signal

--P289--

--P290--

{14){13) (12)(11)(10) {9} (&) (7)

k]

(1

Figure 185 Rocket attack phases.
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Normal mode

Mormal mode

o530 __,L

400 ‘ i ‘

ss0 I o] |
I T
|
00 ‘ . ‘
L
--P290--
--P291--

(1}

L]

15)

16)

Mode NAV

Mode ANF, Target indicator ring on target position

Ranging via triangulation. Sight line relative to horizon

25° Ranging via radar possible if parameters met (fin will
appear)

Radar ranging used. Indicated by “fin”

Trigger UNSAFE. Target indicator ring disappears,
Target motion measurement and radar ranging used.
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--P291--

2 seconds before the latest firing range the distance line flashes.

0.5 seconds before latest firing range the fire signal appears
[wings)

Trigger is pulled and held, Altitude numbers are placed on the
right.

Weapons released. Trigger released

Pull-up with 5 G to avoid fragments.

The pilot has not pulled up fast enough and safety distance will
not be met,

Trigger SAFE. Target indicator ring appears,

Destination change automatic in mode NAV, Can be done
manually in mode ANF.
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--P292--
ARAK Long range mode

Hl]bllﬁ m  Mode NAV

199 ‘ 5 i @  Mode ANF, Target indicator ring on target position
10 < ,.
AL # Ranging via triangulation. Sight line relative to horizon = 37,
= e " Wings indicate that the firing range and parameters for rockets are met.
o s " Trigger UNSAFE, Target indicator ring disappears, Doppler wind frozen,
400 ————— m
2 seconds before the latest firing range the wings and distance line flash,
L EE R K] w M
e b & . . '
Trigger is pulled and held. Altitude numbers placed on the right,
A T (10
fodesd Trigger released,
i
FED
i Wings disappear. Latest firing range has been passed.
e FTSY Pilot has not pulled up fast enough. Safety distance will not be met.
620 . Ma
o Trigger SAFE, Target indictor ring appears.
L. &
T
1 L ™ Destination change automatic in mode NAV, Can be done manually in

misle ANE,
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--P292--
--P293--

ARAK /AKAN Normal ranges checklist

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

. Weapon selector: ATTACK.

. Release mode switch SERIE / IMPULSE: SERIE.

. Set current altimeter pressure (QFE)

. Master mode ANF (or NAV and UNSAFE).

. Trigger UNSAFE when the reticule in on the target and stable.
. Fire between the earliest and latest firing distances.

. Evade, Pull-up with 5 G.

. SAFE and select master mode NAV.

vIKvtlL 7 Z—: ATTACK.

. % FE—Fx4 »F SERIE/IMPULSE: SERIE.

. FEERLER Y b (QFE).

. ¥ AKX—E—F ANF (X/Z NAV & LT UNSAFE).

LT 4 IAHHBED R o TREL S, b Y #— UNSAFE
- B/ & SRR R E O [R] C 4 B

. L, 5G I ER L

SAFE & L, v A& —%— I NAV %EH.

ARAK Long range (Rockets only) Checklist

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

9.
10
11

Weapon selector: ATTACK.
Release mode switch: SERIE / IMPULSE - IMPULSE.
Disable target motion measurement (address 21, value 1).
Disable radar ranging (address 25, value 3).
Set current altimeter pressure (QFE)
Master mode: ANF.
Trigger UNSAFE when the reticule in on the target and stable.
Fire when parameters are fulfilled (wings displayed).
Evade, Pull-up with 5 G.
SAFE and select master mode NAV.
Note: The long range is less accurate, but allows some stand-off range.
Fedie L 7 % —: ATTACK.
. ¥ TFE—FA4 v F:SERIE/IMPULSE - IMPULSE.
. BEIHE B % #7501 (address 21, value 1).
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12. L — & —IfE % R0 (address 25, value 3).

13. WERLIEL %HE (QFE).

14. w2 % —%— F: ANF.

15, L7 4 Z A AR D > T, KiE Lo, + Y — UNSAFE

16. N7 A =X RGEAICHT- Lz bFHBREARRIND)

17. [, 5GHZ#EC L

18.SAFE & L, v A& —%— F NAV %#

19. Note: R TIIEESET 3225, e L TRz v FA7iifficTtE 5,
Notes.

For AKAN gun pods, the sight may not be entirely correct until the firing signal.

For ARAK rockets, the sight is mostly correct at the earliest firing distance and fully correct at the firing
signal.

If the angle between the sight line and the horizon is less than 5°  the distance line does not appear and
the triangulation or radar ranging is not used. A fixed distance of 1400 m is used which will have to be
estimated visually.

If the long range mode is used or the radar ranging is disables, the triangulation will be set for a sight
line of 3° .

If the flashing 2° poles appear, the attack should be aborted immediately and evasion with maximum
G should be done as the safety distance will not be met.

+ Automatic waypoint selection is not used in mode ANF. Manual destination change may be used.

The weapons can also be in master mode NAV. The sight appears when the trigger in set to UNSAFE.
Target motion measurement and radar ranging is not used.

“AKAN 77 v F vy FCOWUEL, HBIFEMA T2 ETRATIHAV, ARAK 7 v b Fy FColEUER,
P oS EIHECIITIEHTH V. HBEETIERICIEHTH 5,

- WERHERR & AR D M A 5° U Cld, BElEZ 4 vidBn g, =AlllEdr — 2 —HF i fEHR T & %
Vo EEFRRE 1400m 23 X, CHIFHBTHERRIL 2 < TE R b 70,

- REEE—-F2HHT 20, L—X—HE2EY 256, —AHNEORMERIZ I ey FInd,
CRIRT 2 20 F-ABBNES, RENHERTCwR Wz, WREPAEICHIETZ2ETHY | &K
K G CHETE % & > CTllEEd 2,

- HE)Y = 4 K4 v FERIZANF £— FClIEHCTZ v, FEITOTEAELEZHMNT 2,
R AL —F—FNAVE—-FCHbBBLNAHETH 5, WHEIT LY 7 —% UNSAFE ic§ % &3]
s, BEIHEHE & L — X —HEEIEHTE R,

--P294--

--P295--

General purpose bomb M/71 120kg Spraengbom(SB71)
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Modes overview

Weapon selector  Master Drag
Release mode
mode mode chute
ANF Level release
PLAN m Direct release

NAV
YES CCIP mode

ANF

G

Precision release mode

BOMB DYK

NAV Quick release mode

( ANF ) Radar release
RR
NAV NAV release
or TOSS mode

Figure 186 Bomb release modes.
Mounted in pylons of 4 bombs each. A total of 16 bombs can be carried. Bomb are mainly for pre-planned
battlefield interdictions on known targets. Bombs will be released in entire loads in salvo modes with the
set impact intervals.
FoNAB VI A DDODBHEEHTE 5, AT 16 ROBHEEITCE 5, BHIE, T ICBEAI O
(N3 % AT & A2 G T g I, BRI E R & GOE L 22 A e — B Tk T
INET,

The bomb are designed to be released from low altitude in general. Can be fitted with or without drag

chutes. Drag chutes are to allow very low release altitudes so that that the aircraft may leave the fragment

area before detonation.
JREL, IR ECR T T2 X et E T, VI v 7o a— 2RO 00 L7720 T
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2ET, FIv o va— MIERAEEE TR T I 256 TR IBRB A 22 ofNn 270D DT
—j—o

In general, the release calculations of the bombs are set so that the target designated will be in the middle
of the bomb salvo (bombs 4 and 5 if 8 bombs are loaded, 8 and 9 if 16 bombs are loaded).

—HRAIC, SRR TR BEEIE MR AR T ohl L 72 2 LX) FHR I 3 (I8 8 EH 0I5
Glx47H & 5 FH, 16 REHOBLAIZ 8 FHN L 9 FEH),

The sight mode selector can set the impact interval between 10 -+ 60 metres spacing.

e — Fe L 7 2 —355HHFEZ 10-60m Tt v P CE 3,

The trigger must be held for the entire duration of the release cycle in order for all the bombs to be released.
TRTCOBEHEE T T 27201id, FTIHICH VA —I1Z51W7RETRFE L 2 < TR A,
--P295--

--P296--

Level(PLAN)profile

a0
T

>
MM'%\WW‘—' it s,

Target Firing
1 Popup B
2 Target é Bomb release
acquisition
$ Unsafe

Figure 187 Level bombing profile.
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Level release

(11 (109) (9 ® (7 & (5 @) () (2 ()

==

Figure 188 Level bombing phases.
Level bombing can be done in a slight climb or dive if necessary. Release altitudes is around 200 metres.
KPR, 02 X5 G b dhk bar, BT CEcE 3, K TEEER200m 729 T,
--P296--
--P297--

Level release HUD symbology
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150

(2)

@

I
‘ : | @
!
200 — i | (5)
| 5 lm ®
i 200 ()
200 —'J:r— ®
200 L @)
200 (10)
o
200
(m
skl Sy

10.
11.

N g W=

Mode NAV

Mode ANF. Target indicator ring on target position

Trigger UNSAFE. Target indicator ring disappears.Radar
ranging used.

Firing warning. Distance flashing 2 seconds before latest release
point.

Release signal. Wings appear 0.5 s before latest release point.
Trigger pulled and held. Numbers placed on the right. Ring is the
steering order.

When the last release impulse is sent from the computer, Steering
order flashes and stores released (FALLD LAST) lit. Trigger can
be released. Bombs will be released when the release parameters
are met.

Pilot flies according to the steering order so that commanded
altitude is maintained.

Steering order when the last bomb impact has been passed.
Trigger SAFE. Target indicator ring appears.

Mode NAV. Destination change automatic.

Fer—vave—F

ANF €—F, HEHERY — 27 v B HIRICE R 5,
RREERER, BEfRRY =2 0825, L—x—HlliEfEH
FFT LS, BTN AELER T, 2 PR AR

B ER. BT N RUEERT 0.5 BREIESEIN 5,

U AT =G TIRE, B0 AICAE, Vv 7R,
IV 2 — XD D DRI TRE 5 AER. SRS SR
L. stores released(FALLD LAST) 54T, b U A —%HEL T X\,
TR T X A — 2R Lz cE T an s,

N4y ME ER SR L ORITT 5,

AL 2 R0 U 7= RN

L REFKBEEDP TS, AERERY v 738N 5,
- WEEE— . TERIBAEBITEE IR,
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--P297--
--P298--

Level release checklist

Weapon selector: BOMB PLAN.

Sight mode selector: Desired impact intervals.

Set altimeter pressure (QFE)

Master mode: ANF.

Trigger: UNSAFE.

Fire on firing signal or when the sight disappears below the HUD.
Keep trigger held and fly according to the steering order ring.
Trigger: SAFE and master mode: NAV.

Weapon selector:BOMB PLAN

Sight mode selector: D % T3 25 i b

ESERRE%E 2 v+ (QFE)

Master mode:ANF

Trigger:UNSAFE

S5 £ 7213, ¥4 F 28 HUD @ FIcii§ 2 =R, F844,
bYA= %G T EMEE R Y v 2T L7228 o TIRAT
Trigger:SAFE, Master mode:NAV

Notes.

Radar ranging is used in mode ANF, only after trigger unsafe.

The reticule may disappear below the HUD if the aircraft is in a slight climb, or slightly high. In that
case, the pilot will have to estimate the release point.

If the trigger is released before the stores released (FALLD LAST) light is lit /steering order blinks in
the HUD the release will be aborted.

On firing in mode ANF an automatic target fix is made on the impact point.
e
L — & —fl#EiZ ANF & — F CRESBEMRBEH S NS,
MM DT PIC ER LD DI PICRITEESE Ve, BEER HUD O NICHA 22 8H 5, ZD
Lo GmAR, S oy PERTRICEREL T2,
stores released(FALLD LAST) 7 4 b 235 4T/HUD OMERRIE RS IR T 2RI ) H—Z2 8T L& T
kI g,
ANF £ — FCoNB T, AHECHBEFEEI NS,
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Direct release

Used for formation bombing when following. No sight display is used and release is made on  the command
of the formation leader. The NAV display will remain. The computer will release the bombs for the set
impact intervals.

MERECLUT O X5 il s 2, MHELRRE IS, WRROMATRT T 5, NAVEROXETH
5, avta—IREINLEHRBERECEREZET I 5,

Master mode: NAV.

Weapon selector: PLAN.

Sight mode selector: Desired impact intervals in metres.
Master mode:NAV

Weapon selector:PLAN

Sight MOde selector: 75 2 D & iR (A — V)
--P298--

--P299--

CCIP

The CCIP (Continuously Calculated Impact Point) mode is used when the bombs are fitted with drag
chutes and in mode NAV. The reticule indicates where the first bomb in the salvo will hit if dropped
“now”. The ring indicates where the last bomb in the salvo will hit. The bomb salvo will impact “between”
the reticule and the ring.

CCIP(E AR ) T — NI, IS F 7 v 7y 2 — PSR ISR Tw 2 & & NAV £ — FOfff
ME Nz, BER"S"FH L GE ORI OEHa P LEZ IR T 5, U v 7168 35 O R o i
i Zon g, EHIEREL U v 7 ofIcE T 5,

A target fix is not made in CCIP mode. Only barometric altitude is used for the sight calculations and
displayed in the HUD.
HIREIEIX CCIP £ — FCld 7R S v, KUEE RO A2 RMERHR L HUD £oRicfifi I 3,

The distance line does not indicate distance to the target, but whether the bomb will be released within

their arming time (5.2 seconds).

PREER 12 IR OBREE & L CIRFOR g w3, IRHASEERTRERFRI N IC I T I s 022 37(5.2 B),

Selection

Weapon selector: BOMB PLAN.

Master mode selector: NAV.

Only used with bombs with drag chutes attached (high-drag).
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Weapon selector:BOMB PLAN

Master mode selector:NAV

N7 v 7y a2 — b EERHEIC O 2 ER (S HED)
--P299--

--P300--

CCIP HUD symbology
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il

First bomb Last bomb

150
. Q 4
100 ; - ]
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O
150
O
150
i s
O
150
R
O
150
R I [ .

(
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~—

(2)

(4)

(5)
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Mode NAV. Drag chutes attached.

Trigger UNSAFE. Distance line indicates
arming time. Markers indicates the minimum
time of fall for armed bombs.

Warning: Fragment zone  Distance line

hidden.

Time of fall of bombs > maximum calculated
time of fall (16 seconds)

Warning. First bomb time of fall < arming
time (5.2's)

Trigger pulled and held. Numbers placed on
the right.

Mode NAV. Destination change automatic.

NAVE—F, F7 v 7 va— MEEKRR
LB MRER, PEEER 2N LR 2 48R, =
— 71— DMERDITE B B i/ NREE 2 5.
BEMORT ) 7, FEEEET2REN S

RIS T IRFRE > OREHRLR P IRFfET (16 )
B, A OB T IRE R < RS AR AT RE IRE R
(5.2s)

b U AT —=ZBIWTRE, BT DOIEDEICHE
L)

ke —F. HEH2HE) TR~
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Dive bombing(DYK)

% E\’ j

= - ”"ﬂ wmrf
2 = O =
N

= e @ 3
5 Wﬂ@ml {I .”"I /AML’EE" J’fffm\rff L\TW\:‘J = e
: o 4#/ /'7( & f/// HI i
i."'l'l"?’“‘ z . / % / /ﬂMI'wi@bﬁn L it

W@K,w' M“mf”

s w’// O N Mj'l!'hbr
e Gge
\\___/
oW,
'i 3
: 1
1 Popup 5
$3G + Targetsighting
2 6 Trigger unsafe
¥ ¥
3 7 Release and pull-up
$
4 $ Bomb separation
¢ Target tracking g

Figure 189 Dive bombing profile.
The dive bombing mode is used against point targets such as installations, troop concentrations or other
softer targets. The dive mode will result in a quite precise and accurate bomb delivery method.
XA TIEEL, i, B LR, ooy 7 b A =Ty b alom BRI L CERI NS, X4
7IEEE 307 O IEME R IR T TH B,

There are two release sub-modes.

20D T TE—FRDH 5,

Precision release
Sight functionality similar to AKAN (A/G) / ARAK. Bomb are released when the release parameters are
fulfilled on the target marked when the trigger is pulled.
R
¥4 OB X IE, AKAN(A/G)/ARAK L BITw 2, B, b7 —235phi L 2, fiEEhizH
BRI T AN I X—2BREIND LHRTIND,
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Quick release

Only ranging via triangulation. Target motion measurement and radar ranging inhibited.
RET

=AMHEDATHEE NS, BEHEE S L — X —HIERIEEH T Z 22,

Selection

Weapon selector: BOMB DYK

Sight mode selector: Desired impact intervals
Master mode selector: ANF (NAV for quick release)
Weapon selector:BOMB DYK

Sight mode selector: %7 3 2 #5 A

Master mode selector:ANF(% &% ¢l NAV)
--P301--

--P302

Precision mode

(14)(13) {(12X11)(10) (9) (8) (?}) ® (5 (4) (3)

" & (2) (1
- el

Figure 190 Dive bombing phases.

Alt
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(4)

(5)

(6)

(7)
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(1)Mode NAV

(2)Mode ANF. Target indicator ring on target
position

(4)Ranging via triangulation. Sight line relative to
horizon.>5° . Radar ranging is used if parameters
are met (fin will appear).

(5)Radar ranging used. Indicated by fin.

Trigger UNSAFE. Target indicator ring disappears.
(6)Target motion measurement used. Doppler
wind frozen.

(7)2 seconds before the latest firing range the

distance line flashes

(Diiftike—F

(2)ANF £—F, 22—~ v b0 LIcHEIERY v
»

(4) =AMl X 2 MEE, ACHRICHX 3 2 HaHERR,
>5° , NI A=A BRHES L L —X—HIfEMfHER X
N3 (fin 88N %),

B)L —XHIFEFEH, 74 vickoTREND,
LRIEEMRR, HEHER Y v 72 HA 5,

(6) BB HELEMIRE), v 77 —ic X 2 JEHIER
1k

(7) BT B EREE D 2 BRI FREERR A3 RO
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(8)

©)
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(1)

(12)

(13)

(14)
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(8)0.5 seconds before the latest firing range the
firing signal is displayed (wings)

(9) Trigger pulled and held. Numbers placed on the
right.

The ring is the steering order.

(10)The pilot should as quickly as possible make
sure that the reticule follows the steering order.
Computer will release bombs on the designated
target when the trigger was pulsed.

(11)Pilot has not followed the steering order
properly.2° poles flash. Take evasive action.
(12)When the last bomb in the salvo has been
released the steering order disappears, and the
stores release (FALLD LAST) light is lit. Trigger
can be released.

(13) Trigger SAFE. Target indicator ring appears.
(14)Mode NAV. Destination change automatic.

Can also be done manually in mode ANF.

(8) T B R D 0.5 FORTH E{E 55k ()
(9) bV A —=ZFINTIRFf, HEHBLICKEE), Vv
VArS: L ST

(10)¥4 v v b IZATHE 7R BR Y G 12 B HE i % 45t
fERICGBIEE 25, YA =250n Tt
Va2 —XPMEED HEICEEE T 5,
(11)-%4 & v b ASEYNCIERAEE TR IGERE L 72\,
2° R—ADHEST 5, BEHTEZ L 2,

(12) BB OB T iz & & B I3
Z . stores release(FAELLD LAST) 7 4 + 23475
5, FIKH—%EEL TR,

(13) @2 01T %, BEEERY v 7 038in s,
ADfEE— F, fTEeBHEITR~, ANF £—
FOEEFHTITo>TDHRW,
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Quick release (NAV)

osol L
oY PR T

100 .
600

#—*—L
400

—hnkmda
300 _—

hedod

M

@)

@)

@)

®)

(1)Mode NAV

(2)Mode NAV. Trigger UNSAFE.

(4)Ranging via triangulation. Sight line relative to the horizon + 5°
(7)2 seconds before the latest firing range the distance line flashes.

(8)Firing signal 0.5 seconds before latest firing range is reached.

(DftkE—F

(2)fitihE — F o EMR

(4) = A8l ACERR AR 3 2 BRHERR>5°
(7) T D B REEE D 2 FORT CREEERR 23 R

(8) T T D B EHERERE D 0.5 BT CHEIER
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Dive bombing checklist

280

300

280

350

. Weapon selector: BOMB DYK.

Trigger is pulled and held. Indicated by numbers placed on the right.

Ring is the steering order.

The pilot should as quickly as possible make sure that the reticule
follows the steering order. Computer will release bombs on the

designated target when the trigger was pulled.

Pilot has not followed the steering order properly.2° poles flash.

Take evasive action.

When the last bomb in the salvo has been released the steering order
disappears, and the stores release (FALLD LAST) light is lit. Trigger

can be released.

MU A =% TR, BHORRBE~EH), Vv 73~
N4 |y MIERTRE 7R IR O s i BRHME b5 2 e N IBRE X ¢ 5, b
YA =BT, 2 v — 23 EeisREEcR TS

%o

XA |y b ASEYNCERMHER B L R, 2° A2 RET 5,
MLEEfTE 2 & 5,

BEROBEIFE T INSE E X, BEMIETSIZHE 2. stores
release(FAELLD LAST) 7 4 b 284155, b YA —%EEL TR,

. Sight mode selector: Desired impact interval.

. Set altimeter pressure (QFE)

. Master mode: ANF.

. Fire between the earliest (flashing distance line) and latest (firing signal) range indication.

. Keep trigger pulled. Pull up with 4 G and follow the steering order.

1
2
3
4
5. Trigger: UNSAFE when the reticule is on the target and stable.
6
7
8

. Trigger safe and select master mode NAV.
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1.Weapon selector:BOMB DYK

2.Sight mode selector: %% 3~ % 25 i [E]kE

3. EEHLIEAE(QFE)

4.Master mode:ANF

5.Trigger:lHEf % X — 7 v M ICHDOELRE S &7 b ReEHEERER
6.5 < T 2 a7 (BEHERL o 5080 & 5ol (8 57R) 0 FRHEHE R THE
7.b Y F—EGI T ERR, 4G THIER C LR R ICE S .
BLIE R 0, vAX—%F—F% NAV IC

Notes.
- With master mode NAV and the trigger unsafe the “quick release” mode is obtained.Only triangulation
is used for ranging. Target motion measurement is not used.
If the steering order is not followed the safety distance in not met.
Radar ranging is used in mode ANF, only after trigger unsafe.
If the trigger is released the stores released (FALLD LAST) light is lit / Steering order flashing, the
release is aborted.
HFE
VAR —F—FBNAV Th Y, BEEEPBRINL TS L ZIT, "quick release" & 72 5, —MAHIED
HOSHBRICE 2 5, BEIHEN R ITFEEE L 2,
BEMEE T ICHED R WG, KMtz w7z & R WalRetEDr S 5,
L — X —lllfiiZ ANF & — F CLLEBMRIROXFHTX 5,
MU A—=DREIN D & Stores released(FAELLD LAST) 7 4 b s/t m s L B T iddiE a3,
--P306--
--P307--
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RR/NAV/TOSS

1 Popup i 5
4 Bomb separation

Y Target tracking [+

S

Figure 191 Radar / Navigation bombing profile.
Radar release can be used in adverse weather condition. Due to the relatively poor contrast of the radar
against ground units, this mode has fairly little use against ground units, but may be used effectively on
coastal and island positions, or targets with a large and contrasting radar returns.
L—X =M BRECHHTcE s iba=y PIL—FX—Tav it 72 AHELNIC Wizd,
FEAERAIN RV, BRECHIIEL TV AP, BEXIRE LA —KHRPELNLT»
L&A TE 20 Lkwy,

The Navigation bombing (NAV bombing) will release the bombs on the current waypoint (navigation or
target waypoint). The accuracy of this mode is wholly dependent on the accuracy of the navigation system.
However, it still remains a relatively inaccuracy method of bomb delivery.

Wi (NAV bombing) IXJ@EHi A IRED Y = 4 FA v FWHEX I Z =T v b7 =2 A KA Vv F)ICBETT
5DCTH 5, TOMEIITERICHUIEDKE KT 2, LA IERE 2 Z DF7E KA L L CTRETE
D—D¢ LTH->TWw5,

A sub-mode of the NAV bombing is TOSS bombing, when the bomb will be released in a sharp climb,

resulting in that the bomb was “tossed”, leading to a measure of stand-off ability.

FUEBRoy 72— N e LT, TOSSIBEAEH Y, ZoNEREHEZ LR L ABLETT 20T, iR
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LB . XV SEEN - LE T T E 5,
--P307--

(7 (6) (5) (4) )

e

2

(1

Figure 192 Radar release profile.

Radar release, HUD symbology
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--P308--
--P309

@

®3)

(5)

(1)Mode NAV.

(2)Mode ANF. Commanded altitude = Safety altitude.Trigger
UNSAFE.

(3)Trigger pulled and held when the target radar return passes the
firing range line at 3 km. Altitudes numbers.placed on the right.
Distance line starts to shrink.

(4)2 seconds before bombs are released the distance line flashes.
Trigger is still held.

(5)Bombs release in 0.5 seconds. Distance line fully extended. Trigger
still pulled but released when the stores released(FALLD LAST) is lit,
which indicates that the last bomb has been released.

(6)Trigger released.

(7)Mode NAV and trigger SAFE.

(DfftiEE—F

(2)ANF = — V', R I nmE=-LaEE, KREEMRR

Q) HED L — X — &5 3km OHIERIEHHRZE®EL 26, Y
71— % B CR R, BERRE ICEE), R R EA T <,
()T 2 PRTEERERR A e KR b U H'— & {REF

(G)EMIZ T 0.5 ¥, BB —ME THU 2, Y H—REFZ2HET
0., WTBIT L F 0. stores released(FAELLD LAST) 235 4T L 7=
O, REDBHBPE T INZZ LZRT,

(6) b U A —%HES

(Dt — Fic L TeeEBEEL 2T 5,
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Radar release, Cl symbology.

Master mode: NAV Master mode: ANF Master mode: ANF
Radar mode: A1 (PPI) Radar mode: A1 (PPI) Radar mode: A2 (B-scope)

Target radar return

Target radar return Target radar return

Firing range line (3 km) Firing range line (3 km)

Figure 193 CI symbology for radar bombing.
Master mode:NAV Radar mode:A1(PPI)
Target radar return
Master mode:ANF Radar mode:A1(PPI)
target radar return
Firing rang line(3km)
Master mode:ANF Radar mode:A2(B-scpoe)
target radar return
Firing range line(3km)
--P309--
--P310--

NAV release mode.
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(1)

@)

(5)

(6)
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248

(1)Mode NAV.

(2)Trigger UNSAFE. Commanded altitude =
Safety altitude.

(4)2 seconds before release, the distance line
flashes. Trigger is pulled and held.

(5)Bombs will be released in 0.5 seconds. Trigger
still held, but release will be aborted if trigger is
released before stores released FALLD LAST is lit.
(6) Trigger released.

(7) Trigger SAFE.

(DAftiEE—F

() LRARILERR, fHREE=ReREE

(DEET 2 BoHi, BEEESR2S ST, P Y F—%F»T
RE

(5) B3 T 0.5 #PHi, sotres released FAELLD
LAST 2SRHTIC b Y A — %t L& T Iidhir &
N37290, bUH—F5\72 T EHRF

(6) F U H— T,

(DREBLEE DT 5,



TOSS release

In TOSS mode the pilot will have to estimate pull-up distance based on the distance indicator and the
airspeed indicator. The maximum release envelope is illustrated below.

TOSS £ — FT¥4 m v b ld, FEHEGE e WREERHC X o Tl EE C L2 E T 2 L ERH 5, K
BTy e —7@3UTOA 7R+ DOEY TH 5,

In the example below, the target is M7. The pilot makes a careful fix on B6 in order to minimise the position
error in the navigation system. Careful setting of the barometric altitude (QFE) is vital.

Toflid, =7y MIM7T THB, 4wy b, Bo THERECBIEZE IR, Fer—vavy
AT LDORY Y avII—%NeT 2, TERSAESEREQFE)2RET 2 2 LBPEETH D,

AirSpeed Max.distance form pull-up
MO0.8 4.4km

MO0.85 4.6km

MO0.9 4.8km

Airspeed Max. distance from

pull-up A Alt.
M 0.8 4.4 km 65 4 3 2 1 L
M 0.85 4.6 km
MO0.9 4.8 km -
|
- © o
M7 B6

Figure 194 Toss bombing profile.
--P311—
--P312--

TOSS HUD symbology

249



050 1

050

050

+5 —& +5

e

--P312--
--P313--

Master mode NAV. Careful optical fix on a waypoint (in this example

B6). Altimeter pressure is carefully set.

Flight path vector over the target (or reticule).HUD is wind

compensated.

Distance indicator indicates less than maximum release range for

current airspeed.

Pull-up with 4 G.

When the climb angle is about 5° the trigger is set to UNSAFE.

Markers on distance line appears. Trigger pulled and held.

At around 12- 15° climb the bombs are released.

When the stores released (FALLD LAST) is lit, the last bombs have
been released and the trigger can be set to SAFE.

S AZ—%F— FNAVEEFELS V4 KR4 v v b 2EIEW@ID B6),
R REZEERC 2 Y b,

TIAMRNARIZ=DBR2 =7y FNERIEFZLT 4 70)D EitkL,
HUD IZJEDHHIED X 115 , BEBEE R &8 23 IRTE X S0 E T O R ARBET
Ly X hhhnwz e mRT,

4G THIE R Z L

FRAENRZ VWG o 7-KE, ) A —% UNSAFE ic& v b

B IC~— A —2 BN B, + U H =25 \WTIREr

12° -15° ¥ CERTZ &, BB TIN5,

Z + 7 UV —R(FALLD LAST) 28 54T L. OB T X .

FU A —%SAFEICR ST Z &R TE 3,
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Radar release checklist

1. Radar mode selector - Mode A0 (Radar off)

2. Weapon selector BOMB RR

3. Sight mode selector - Desired impact interval

4. Set altimeter pressure (QFE)

5. Master mode -+ ANF

6. Radar mode selector -+ Al or A2

7. Fire when target radar return passes the firing range line.

8. Keep trigger pulled until the stores released FALLD LAST is lit.
9. Trigger safe and mode NAV.

lLL—X—%F—FxL27%— - E—FAN(L—X—H*7)

2.y xR v+l 72 —BOMBRR
3HAFPE—FRL 27 & — - HEOEHME

4. EERHHLEL v + (QFE)

5~AX—%—1F -ANF

6.L—X—F—FkL 7 x— -Al £7/-1F A2

THEDOLV —X—=RWB7 74TV v 774 vE@ERL O RY
8.+ V#H—%A+F7 XYY —RFALLD LAST 235479 % £ CHEF
9.V H =4 7L~vwAEZE—F NAV

Notes.

- With the master mode selector in mode NAV and the trigger unsafe the NAV release mode is obtained,
where the target position is determined by the current waypoint in the navigation system. Release steering
is done via the HUD.

If the trigger is released before the stores released (FALLD LAST) light is lit, the release is aborted.

Commanded altitude is the set safety distance (set by crew chief when loading weapons). The pilot may
fly over this altitude if desired. Higher altitudes will lead to poorer performance and may be outside of the
release envelope.

On weapons release, the radar is set to A0 automatically. - A X —F— Ft L 27 X —2 NAV £— F
TrIHN—%T v A T7ICTEHENAVETE—FLAD X—7 v MIBEEFF T2 a Vv AT LD
BAED = A FA v MICHRIES NS, T OHE, HUD X ->TH IR,

* STORES RELEASED(FALLD LAST) 7 4 t23mAT9 BHIIC, b U A —2@Es LT idhibdhs,

SRRy P INLREREETH 5 (REBEFFIC 7 v -1t X o TRy FEINDB), N my F Y
DIE, TOEED EEEZRITT 200 Lav, @meEETiE, Kn 7 3 —= v X e KTHIPH O
ZHlEETHD Lk,
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R TRRICIE, L= —I3HEMIC A0 ICR Y FE D,
--P313--
--P314--

RBOSA A/G use

The RB 05A is used against point single ground targets and structures such as bridges. The missile is guided
via the RB05 control unit.

RBOSA [ Hi— D BEECHE O X 5 efEyicx LTl ansg, IFAMERBOS a2 fo—ra=y
MokoTHEEING,

The missile can be selected with several different fuse settings, which is done via the weapon selector.
IFANERR oL O OEERECHMTE, ThiF, VIRV L7 X —-THRETH %,
MARK: Ground targets. Missile will detonate just before impacting the ground / target.

SJO: Naval targets. Missile will detonate on impact with a very small delay.

LUFT: Aerial targets. Missile will detonate within 6 metres of an aircraft.

MARK:M EHER 24 A v idih B/ B~ O B HIERTNICRIE T 2.

SJO: FEE, IH A ik, B o b3 M icENCTRIET %,

LUFT:ZEh HER, 394 i, Mo om i CEMET 5,

After the trigger in set to unsafe, the missiles activates its battery. The missile has to be fired within 40
seconds or the missile will be unusable.

FIH—=%T VA 7Lz, IFANVEFALDONNYy T ) —THYMLI NS, I 41T 40 LA
FH L e EEHAREIC R B,

After firing the missile will pull up slightly (angle of attack dependent) into view.

IHANERE L6, o< Y &5 & B o TOZMITHRTE L OHFICA S,

The RB 05 does not have a special HUD mode and only uses the NAV HUD symbology.

RBO05 (34472 HUD € — F 37 (. NAVHUB /R0 & 23 %,

Figure 195 RB-05A being guided onto a target.
--P314--

RBOHA checklist

1. Master mode selector: ANF.

2. Weapon selector: RB 05 MARK (Ground targets) / SJO (naval targets).
3. Fly towards the target either in level flight or a slight dive towards it.

4. Altitude (HOJD) / attitude (ATT) autopilot modes: if desired.

5. When within 10 km of the target, trigger: UNSAFE.

6. Fire the missile. Steer the missile onto the target.
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7. After impact, trigger: SAFE and evade.

8. Master mode: NAV.

lLvAZX—%F—F+xL 27 % —:ANF

2.7 THY 2L 7 % —RBOSMARK (|- B ) /SJO Gl I H #2)
.EFICH D o TR E 21k, BEICHDZ > THTRET L2 o RITT 5,
4.7 (HOJD) /&84 (ATT) H#igft T — N AmEo X 5 (1

5HE £ T 10km i 5725, U A —:UNSAFE

6.3V A N EFS, IFALEHBFICENDS X it

7.4 L7z 6. b Y A —:SAFE 2> Ak

8. v A X —F— F:NAV

Notes.
Trigger UNSAFE should not be done before target is spotted as the battery in the missile only lasts for
40 seconds.
If the trigger is set from UNSAFE to SAFE, the next missile is automatically selected.
The missile can also be fired in mode NAV.
cIVA DNy T Y =T 40 L ke m DT, HEX RO 5 £ T, MU A —UNSAFE L CTidZ%b
72\
- U —% UNSAFE 5 SAFE iICt v F§25 L, RO IV A LB HEIIGERT S,
- RLTw3EE—FNAV THRHETE 2,
--P315--
--P316--

RB75(AGM65)

Figure 196 EP-13 sight.

The RB 75 is used against ground targets such as armour, soft targets. The missile will track its locked target
automatically and does not require pilot input after being fired. The missile even track a moving target.
RB75 (3, ZHHEHESY 7 F BER S ot EHERICN LTS 2, IHA VBN e v 7 L7z HEE
ZEBL., RO A vy FOANEREE Lz, IFANVEBEIEESBIFTE 5,

The HUD will display the boresight angle of the missile. The missile itself is aimed by using the EP-13 sight
to the right of the HUD.

HUD i I A VOEREARRINDG, IH 4 iE, ZhEHE% HUD £ffllo EP-13 BHER 2 ff
AL s 2,

The missile has a field of view of 5° and a total slewable cone of 30° . The missile can be fired within a
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cone of 15° from the centre.

I A NVOHEEFHEIBE X, 5° THEF30° oa—vEEETE S, (VA iFa—rvdiLrs 15° AT

FHTE 2,

Launchable within a 15° cone

5° field of view

Slewable within a 30° cone

Figure 197 Maverick seeker limits.

--P316--
--P317--

Locking and slewing the missiles seeker is done with radar control stick. The radar mode selector(A0, Al,

and A2) will select different contrast modes. The movement of the radar stick itself is used to slew the

missile once unlocked and slewable (fix trigger = T1)
IVA Ny —h—Duy 7 tERIF, V—F—av e —LAT4 v I TEIR), L—X—F—F+%
L7 2—(A0Al & A2)THro7a v P 7AME—-FAERT 2, L—FX =274 v 7 HEROE) & 13—
I rony 7 2fikRrd 2 LERRICR Y, EEICHH X N3 (fix trigger = T1),

AO0: Black on white.

A1l: White on black.

A2: Automatic selection.
AO:H I B
Al:EHhicH

A2: HERER

The fix trigger will select the lock mode.
TO: Missile boresighted.

T1 (first detent): Missile seeker slewable.
TV (Second detent): Missile lock.

BIEF Y A —idm v 77— F2ERT 5,
TO: I ¥ A4 VHRHEIE [
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TI(1EH): I %4 vy —h—ERARE
TV BH): I3 4oy 2

The contrast and brightness of the sight can be adjusted on the dials on the left vertical side panel labelled
EP13 KONTAST (contrast) and LJUS (brightness)

A bDav TR EHEEZ, FEEDS A P94 LD EP13 KONTAST (contrast) & LJUS(brightness)
TRVDBHL ) TTHETE D,

Figure 198 EP-13 controls.

--P317--
--P318--

Rb75 checklist

1. Weapon selector: RB 75.

2. Set altimeter pressure (QFE)

3. Master mode selector: NAV.

4. Point the aircraft at the target with the HUD reticule.
5.
6
7
8
9

Radar mode selector: Select Rb75 mode (AO: Black on white, Al: White on black,A2: auto).

. Pull the fix trigger to the first detent (TO - T1).

. Move the crosshairs in the EP-13 sight onto the target by using the radar control stick.
. Lock the target by pulling the fix trigger to the second detent (TV).

. Trigger: UNSAFE, and fire on stable target lock.

10. Trigger: SAFE and evade.

11. Master mode: NAV or commence re-attack.

l.yzRv+tL 27 £ —:RB75

2.EERHHLEL v + (QFE)

3¥AZX—F—F&L 27 %—:NAV

AfinZEd R LEBICHUD L7 4 2 v 2 ER S,

5L —&—%—F+tL 27 &—RB75 E— FERA: [ H#lic B ALEH#IT [,A2: )
6.ME1E Y A —% 1 BtH £ <5 < (TO0-T1)

7TEPI3 94 FNOFTHRE L X —2 T 4 v 7 %A L CE2 L BEICADE S,
BEIENVA—% 2BH(TV)ECHlWCHE v v 7,

9.

YA — HEEICLE X4, UNSAFE ic L o4t

10. F U A —:SAFE. [0
11.~ 2 &% —%— F:NAV Yit. FREEA

Notes.

The missile can be bore sighted by releasing the fix trigger (T1 - TO) or setting the trigger to SAFE

UNSAFE
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The next missile is selected by setting the trigger to UNSAFE - SAFE or by pressing the next missile
button IR-IR FRAMSTEGNING on the left vertical side panel.
The missile can also be used in master mode NAV. The will activate when the trigger is set to UNSAFE.
« IHANMIEIE S Y A —(T1-TO) %@ 2. b YA —% SAFE-UNSAFE I35 &, KT7H A MICTE
7,
« MU A —% UNSAFE-SAFE ICF %%, fEX—T A ANVH A F XA LDA 7 A IH A4 KX IR-IR
FRAMSTEGNING Z 3R D I %4 VH5ER I N E T,
CIFANEFTRL == FHBNAVE-FCHOATEES, ZORFE, Y7 —% UNSAFE i£5 %
LEOMLanE S,
--P318--
--P319--

lllumination bomb Lysbomb(LysB)80kg

Figure 199 Illumination bombs profile.

The illumination bomb will deploy a 3 million candela flare over / near the target and illuminate it in order
to allow other aircraft to engage at night. The aircraft can carry up to 8 bombs using the same bomb rack
for the M/71 high explosive bombs.

BRI SET A YT 707 L7 CEED L/AEFE RO LI L, foffiZEHsclcE 3 k51
T 5, MZERRIE 8 Feh M/71 Sthrelsi & [F Ui 7 v 7 iciifT T & 5,

[llumination bombs can be released either in ANF or NAV (after trigger unsafe).
MBI ANF X it NAV(F Y &7 —UNSAFE #) TR F T & 3,

The sight mode selector is used to set the flare offset. In the case the pilot does not want flares on top of
the target, the row of flares can be placed left or right of the target with a pre-set offset distance (1,2,3 km).
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YA PE—FRL 27X —%FHL, 7L 747,y bty bd3, “fuy b B 7L T7%HERICL
72 WA, A7y FEEEE(1,23km) 2 7Y &2 F LT, ZLT70HZHEOELHICIBEIES I &
NTE D,

RAKT: Flares will be placed on top of the target

VA: Flares offset left of the target with the pre-set offset distance
HO: Flares offset left of the target with the pre-set offset distance
RAKT:7 L7 2 HIE EICfIiE X ¥ %,

VA:7 LT %7 Y%y b4 72y bEHEC, BEQLICE 72y b
HO: 7L 7% 7V &y b4 741y Miflfc, HEDOHICA 7y b

Offset distance is set by mode TAKT / IN on address 23 with either value 1, 2, or 3, which corresponds to
1, 2 or 3 km. Confirm input by pressing LS.

47y FEHEOFEI, T — F TAKT/IN ®7 FL & 23 & 1,2, %1% 3km I3 633 1,2 Xi3 3 Ofi%
M Ty bF5, LSEZVEHLCANZET T 5,

Value 0 or clearing in mode TAKT results in the default 2 km offset.

iz 01cd 220, TAKTE—VF %22 0732, HED 2km DA 7€y F &2,
--P319--

--P320--

lllumination bomb HUD display

4 @ @

o
)
oD
)

‘ Alt.

Akt
B ]
¥
Ao

e
9
L5

e

Figure 200 Illumination bomb attack phases

257



(1)Master mode NAV.
' l \ | | (1) (2)Master mode ANF or NAV. Commanded

100

altitude 150 m.

| (3)Distance line flashes 4 seconds before pull-up

point. Trigger is pulled and held. It is assumed that
—d)— the attack is done at a constant M 0.9 with
| afterburner zone 1.
100 . { ] (2) (Note. This is not the same pop-up point as the one
‘ “_ inputted in TAKT)
(4)Pull-up point is passed in 1 s. Pull-up should be
made with 4 G and fly according to the ADI flight

director needles. Maintain 4 G and keep trigger

150 | ,!\ pulled until the FALLD LAST light is lit. Bombs
&

are released when the conditions for release are met.
(1)~zx % —%—F NAV
i ol il (2)~Ax % —%—F ANF Xi¥ NAV, HEEHER

150m

(Q)FEHEZ 4 v 235 Zif © L 4 BRI <Rk, b
189 VA= EFIOTRFf, WBET 75X —"—F—0D

(4) J—v 1 TMO09 —ETEMT 2 LHEEIN

| TWw3,

(Note.ZNIZ TAKT TAEN2FRy 77 v 7R
A v FTiERY)
@DplFRc LitiH %2 1 s 2, 51 & L
34GTADID 74 b T4 L7 X —=—F I
Lo THRITL 2 T X7 & 70\ 4G ZffERF L
FALLDLAST 74 PRI 2F T, P H—%
Gl &S 5, IR TR0 H o 2R T &
ns,

Il [ (3)

--P320--
Radar release

The radar target fix in illumination bomb mode is a normal target fix, but the offset distance will

automatically be added (if sight mode selector is set to Left or Right). If the sight mode selector is set to

RAKT, no offset will be used. Steering commands to the offset point is shown of the HUD and the ADI.

B co L — X —HEBIEIAFE O BEEIEIC X o TIT 223, A 71y FEFEZEHBIMICMZ 5N b

(FA bE=FRL 7 203EpHICEy PENTVREEA), 34 PE—FkL 7 %= RAKT i+ v b

ENTVLREAE A7y FREFBAI RV, A 71y MMIE~OEHETRIZ HUD & ADLISRE N5,
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BIER 74 v 2 AE—F2L 2 &2—Tl, ©54~—HA—0Bx—"v | EE#H, y—71r~—H—
DA 7% v b PEEE R TR

Before fix Fix mode selector T1 After target fix.
Video marker over target Circle marker indicates
the offset distance
Figure 201 CI symbology for illumination bombs.
fig 201 HREASE Dz D CI TR
--P321--
--P322--

[llumination bombs checklist

1. Weapon selector: mode ATTACK

2. Sight mode selector: desired position of flares. VA: left, RAKT: on top of target, HO: right of target.
3. Set altimeter pressure and master mode: ANF.

4. Trigger: UNSAFE.

5. Fire when the distance line flashes (2 seconds before pull-up).

6. Pull up with 4 G and follow steering commands on the ADI flight director needles.

7. Keep trigger pulled until the stores released light (FALLD LAST) is lit.

8. Set trigger to SAFE and master mode: NAV.

lLyzRvvL 72— ATTACKE—F

24 P E—FRL 72— 7L T D-00&HEMNE, BECH LT, VA:E RAKT:E FHO:A
S.RMEEHHIEE % € v b Lvw A& —%F— I:ANF

4.+ Y 77 —:UNSAFE

5. FRHER 2 IR L 72 S RS (Bl 2 L 2 #HiD)

6.4G THIERZL LT, ADIO7 74 b T 4 L7 X —=— FLOEHHERICHE S

7A+7RXY) Y —Z(FALLD LAST) 7 4 F 35ikI§ 5 £ CTh U =25l L £RFFT 2,

8. FU A —%SAFEICL, w&A&%— F:NAV
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Notes.
- With master mode selector in mode NAV and trigger unsafe the same HUD display as in mode ANF
appears.
If the trigger is released before the FALLD LAST light is lit, the release is aborted.
Release can be made against all waypoint types.
If using a radar target fix on a target waypoint, an illumination bomb fix is made.The fix is offset with
the pre-set offset distance and direction.
AR —F—FELZ7X—HF—FNAV TF YU A —UNSAFE C, ANFE—FThHbbNnbDL[FEL
HUD £/rCd %,
- FALLD LAST 7 4 b 23mikT 3 2H0IC M U A —%ffid &, &M idHhiEns,
T ETDOY 2 AKRA v XA T THEETDH 5,
B=T Y PV ARAVETL =X =7 4 v 7 ZA%MEHT 2, REELED 72D DEIEX TS,
BIEZ, 7V ey b A7y ML TRTAH 72y FEND,
--P322--
--P323--

RBO4E

The RB 04E anti-ship missile is a designed to be used either against individual ships or groups of ships such
as transports or landing craft. The missile can be released at between 50 - 425 metres altitude.

RBO4E Xffifi < 4 A4 vid, BT VAR5 REE 72 & Ofinfif LRI LT3 2 X 9 ikat 3T
VW5, IH AL 50-425m DFEETE T TE %,

The AJS-37 can carry a maximum of two RB 04 missiles on the inner wing pylons, and they can be released
in either impulse (single) or series. When released in series the missiles will separate slightly and ignite the
rockets with a delay. The second missile is released 2 seconds after the first.

AJS-37 13K 2 %D RB04 I H A A2 PHlOT 4 b v Iic#fT &, 2 b % impulse(B—) X (3, series
T TTE %, series TIFANZKTT 256, DI LTI NESTERTIIN, v7y F~Dx
KBEDIND, 2FHD IV ANIRYD»O 2HHBICHETINSG,

Upon release, the missile will descend to 10 metres altitude and will fly towards straight ahead.

BFIN2E. IFAAMEEER I0m T T, o3 CIRITT 3,

The seeker head on the missile is a monopulse radar and can be set to either target single radar contacts or
focus on grouped targets (assumed to be transports or landing craft). The radar has a range of approximately
8 kilometres and a width of £ 28° .

IFANDY ==~y FIE ) SV RAL =X =Tl — X =2 7z HEDE5 2 b F ik 2 15 FE)
EERDP TN ZFEINTE 5, L—X =3 8km, MH*E28 DL v Efio,
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Grouped targets is selected by setting the targeting mode selector to GRUPP. In this mode, the contacts
must be within 2700 metres of each other in depth. Otherwise the missile may miss the targets entirely. If
the missile detects a grouped target, it will select one of the contacts at random, leading to multiple missiles
selecting different targets.

N8R 213, £—7 v T4 v 27 E—FxL27%—% GRUPP it v b$ 3, ZOE—FTII,
227 FBEHE 2700m BRICW 288053 H 5, Tbhne IFAVBIHREEZRKS 23 Ltk
IFANHIE TS L. L DIFANDBESLHEZERCTE L5, FvXLic 1l D0ay
27 FHERING,

HUD and ClI display

The HUD display is the normal navigation display. The distance line indicates range to the current target
waypoint. The markers on the line indicates the maximum release distance. At minimum release distance
the line flashes. The distance line appears when 40 seconds remain until the maximum release distance.
The commanded altitude is set to 240 metres.

HUD OFRIFHEE DO F 7 —v a VIR TH 5, WHRPBEO BIRY = 4 4 v + £ Cofiffiz &R
T35, 74 vIRO~— 7 — TR ARHEEREZ R T, S/NIRO 7 4 VId T 5, HEER T, RRHRIC
225 40 BHTICHEN S, fEnmEIL 240m iy F I N5,

Figure 202 RB-04E and HUD ranging information.

The CI display is radar display adjusted for drift due to wind. The previous centreline is now a track adjusted
due to wind. Extra markers are displayed to indicate the 24 and 12 kilometres.If the aircraft s outside of the
release envelope and trigger is unsafe the altitude warning light is lit with a solid light.

Cliciiic X afRELZHBINIZL — X —Knn1dnd, URTHFORTH o772 Did, BFEIREIC X 2
R INZ T v 0 THDL, ILBRDIZFRINT~— =324 & 12km 2RKRT 5, MIEESET
#HiPHA DA, b YA —D—unsafe 1T b &, MEEET A P23 RATLHET 5,

The stores released indicator light (FALLD LAST) is lit when in impulse a missile is successfully released
or in series when both are released. The light is reset when the trigger is set to safe or another missile is
released.

IV A NDH— X OBET AN L 72§, Stores released &/~ 7 4 F (FALLD LAST) 238473 %,
FA NI, PUA—% Safe iICT 20, O IFAADBETINE L)Yy FINd,

--P323--

--P324--

RBO4E checklist

1. Weapon selector: mode ATTACK.
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2. Release mode selector: desired mode. Impulse (single) or Series (both).

3. Set altimeter pressure (QFE)

4. Master mode selector: Mode ANF (or NAV).

5. Use the radar to find the target, make a target fix and aim towards the target. (On visual aiming, put the
flight path vector on the target).

6. Targeting mode selector: desired position. Group (GRUPP) or single targets(ENKEL).

7. Fly to either commanded altitude or within the allowed release envelope (50 - 425 m), and if desired
engage either attitude or altitude hold.

8. Trigger UNSAFE and release within the release range.

9. Evade, trigger SAFE and master mode NAV.

Ly R vl 72 —ATTACK £—F

2V ) —2E—FtL 27 X —FHEDE—F, Impulse(single) or Series(both)

3. iR ELHLIE % S fte (QEF)

43 AX—F—F2L 27X —ANF £— F(XIZ NAV £—I)

5L —X—%fHL, HiE2 Ao, 2—7 v MEIEZfTWw, HEREZITY (HETHY BA. 774
PoXRR 72— HERICE ),

6.2—7 v 74V 7E-FRL 7 ZAHLEDNE, 7 —7(GRUPP) i H—H A (ENKEL)
THGEDmE, XiE, T A REHI (50-425m) 2 fRIT L, ML 2746, EANFEE T OREF 2
e %,

8.1 U #—UNSAFE ic L. #& FEEftCRT

9.[8#{TH), VA —SAFEICL, v X & —%—F NAV

Notes.

RB 04 can also be released in master mode NAV or SPA, but with no range information on HUD and
CI and no wind drift compensated display on CI.
- If trigger is set to safe before FALLD LAST is lit there is a risk that the missile will not be released.

Release with seeker in group mode (GRUPP) can only be made if the targets are grouped in the depth
axis.

On missile release, a relatively forceful trim change in roll occurs which is easily countered by stick input.
In the attitude / altitude hold function this trim change is dampened and negligible.
- RB04 |37 A % —%— F NAV Xid SPA T FT% 3223, HUD & ClL IcHfEERITFR R ST, JEIC
L AfED ClLICRRINR W,
- F U —% FALLD LAST #Ri4T3 2 £ TICSAFE LT 2 &, IHANBEFINGBVWY R793H 5,
- HEAHERFFE N ICER CHFEST 2 56720y —h—% v —7%— F(GRUPP) T F T 5,
C AT A TR, B AT P ) AEEAH Y SRR T 4 v 7 AT CHBHTHIG T &
%o K/ GERFEREIIC O LY LEESPIRNI NS O THHTE 2,
--P324--
--P325--
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RB15F

The RB 15F is a modern anti-ship missile intended for all types of naval target. A sophisticated seeker
system and features a programmable navigation system. The missile is released from an altitude between
50 - 2000 m. Missiles can be released either in impulse (single) or series.

RBISF (387 L WA I # A v ToTo 24 Tt 2 HIRICT 2 BER2 5 5, foid iy —H—v R
T L ERHEN e 7w 7T ARRE UL Y AT L3 B b, I A VOFE T EEIX, 50-2000m TH 5, IH
A v, impulse(single) 72 (% series £H 5L THIEFTE 3,

Programming the missile guidance system can be done via the data panel with coordinates,or by use of the
radar fix system. The guidance system uses a series of waypoints (Bx6-9) for navigation. Additionally,
certain features of the missiles guidance and the target selection can be made via the data panel using
addressed data in mode TAKT.

IHANFEL AT LOT U T T IV TIET =R Ko THE, XiFL —X—BIEY AT LTH
CHRIEDTED, FHY AT LIFE—HDO Y 2 4 KA v +(Bx6-9) ZMIEIMEMAT 5, Mx T, IF4 1
FHE L HEEIRORFEOEAEI T — 2 AV D TAKT €= FOT7 FL AT =2 %35,

Aircraft flight path

Missile flight path

Navigation waypoints

Target waypoint {(planned release point)
Descent point

Course change point

Assumed target position {ATP)
Auto-destruction point

Figure 203 RB-15F Flight plan and waypoints.
Bx6 is the descent point where the missile descent point and is dependent of the distance to BX7. Note that
the BX6 point is not a waypoint as such, but the point from BX7 where the missile will descend, as seen
below on the flight path.
Bx6 1L [ MALE T I A VB OB T 5 51d Bx7 £ TOFBHICKFS 2, ERTRE L Bx6 K4 v b
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. BEDOY 2 A KAV FTCELBLABETRA VP THBIZETHY.BXT FTD7 74 bR FICHE L 7%
TR B RV,

Bx 7 is the course change point.

Bx 8 is the assumed target position (ATP).
Bx 9 is the self-destruct point

Bx7 33 —AEHEHKA v b

Bx8 I3#HE X 12 HIEEFR A ~ + (ATP)
Bx9 [ZHMEHR A ~ b

--P325--

--P326--

Target

Actual missile flight path

Defined course change (BX7)

Resulting descent point

.

Distance
Course change - descent point

Defined descent point

Figure 204 Actual missile flight path
fig204 EBEDO I YA NT T4 PSR
ERINIZBETERA Vb
BRI 7R T A > b
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o — RZEHEIC X B PEEE-RE T A
FEEINa—REHFEAL v+ (Bx7)
EBEDIHFANLT T A PR

HiE

--P326--

--P327--

Targeting mode selector

The RB 15 can be released in a number of different modes.

RI51ZWoL DR >7E—FTHEITZ 5,

In Master mode ANF and Weapon selector in mode ATTACK the missile is prepared with waypoints from
the navigation system (Bx6-9). Further entered information such as wind is loaded into the missile’s
memory.

~vAX—F—FNANF it L 72— ATTACK €E— FCIH A ABFET =V a VI RATLDPLD
7z ARA Y (Bx6-NIC X o THEINT W2, IHICHED XD RIFMA I FA VDA EY —ICFRHA
InEd,

The targeting mode selector switch (VALB / STD) is used to toggle two alternatives in the missile
preparation data. Entered route is not affected by the switch. The selector has no function if missile is
released in mode NAV / SPA.

R—=r T4 v T7E—F2L 7 X2 =24 v FIZ(VALB/STD)2 2 DfRFE I ¥4 Vil 7 — 2 o] Bz
AT 2, 24 v Fid, ANInizr— M2 52700, I3 445 NAV/SPA £— F TR T &
Na56E, v 7 2 —I13BEEL 7o\,

VALB (Selectable): Missile guidance and seeker programmed with values in addresses 81-88 that the pilot
has set.

STD (Standard): Missile guidance and seeker programmed with standard values. Missile will search for
targets near the ATP and lock the target closest to the ATP (Area / Single target mode).
VALB(Selectable): S A LEFEE L v —H — T, Aoy PCkoTEEINZT FL X 81-88 Dl
7w r 7 LT 5,

STD(Standard): 3 %A VOFFE & | ¥ —7—icid, FHEDOMEEMEHT 2, I3 A4 VId ATP JEUO HiE %
PEF L. ATP(Area/Single target mode)iCh - & i WHIEA v v 7§35,

If the trigger is set to UNSAFE in mode NAV or SPA, a third missile is selected the “Quick” release mode.

In this mode the missile is released and will immediately start searching for targets within the £35° radar

cone, between 2 and 20km forwards. The first target selected will be locked.

kU =25, NAV X% SPA TUNSAFE icty FEnd e, 3FHD I H A A"FA"KTE— F2uER
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ANz, ZOE—FTE, IFAMEFRT N2 LA, BT 2 225 20km OFPHDOL — KX —a—v
+£35° NORBEOME AT 5, RYIOHAEZERL v v 795,

Figure 205 RB15 Quick mode.

Release mode selector

IMPULS (impulse « Selected missile will be programmed with the data and launched.

SERIE (series) - Both missiles will be programmed and launched. The second will be launched 2 seconds
after the first.

IMPULS(impulse)-3#IR & N7z S H A AR TF— 2% 705 LI nFEE I N3,

SERIE(series)-fii D I $ A 370 77 LI NFEH I b, 2 KB IIWHEZ 2 TR I NS,

Coordinate Input

Input of BX coordinates can be made via inputting the coordinates via the data panel (same as inputting
mark points Bx1-5). Bx8 must always be entered. If Bx6, 7, and 9 have not been defined they will
automatically be placed if in Master mode ANF by a standard pattern. Waypoints defined in this manner
are displayed in the same manner are manually entered points.

BX FEBED AJWE T — 30 (= 4 — 27 H A v+ BX1-5 L[AIBR) %8 LU CTHIRETH %, Bx8 IxH IC AT L
RN R bR, Bx6,7 & I BERI NAVEGE, R — v TlEvX 2 —F— F ANF THERIC
MEIND, COXIICERINZY A FA v ME, FEANINEZFA v P EFREUFETRRIN
%o

It is possible at all times to define any of the waypoints via inputting coordinates or by taking fixes.
TRTDY 2 A FA Y ME, woTH, BEANPBIEEMIC X 3 ERIFARETDH B,

--P327--

--P328--

Timekeeping function

It is possible to define a time on target for the missile in mode TID/IN. This is the time when the missile
reaches the target area. Input time and confirm by pressing waypoint button BX.

IV Ao HEEFIE R O EFRIE TID/IN THRETH 5, THiF IV A AHBEET Y 7ICHFE T 5 R
Thb, Rl ATIL, BXRX VAL TRET I 5,

The following parameters are calculated in order to achieve the correct release time.
Release position coordinates. Normally the first target waypoint in the navigation

polygon.
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Release speed: Entered ingress speed when reaching the target waypoint.
Release course. The heading of the leg towards the target waypoint.
Release altitude
LUF D3 T A — 2 S EMER AR TIFREIER O 7z ICFtR I 5
- P IERE, @R, Fe = a v R I VTRIIDZ =Ty b T2 A KA Vb
CETHE: X =Ty b2 AKRA VY MICE S 2RO AT S N7z EHEE
T a—R, =T v v AFA v b~ap EETTAL
- BRI

The calculated time of flight is used for the timekeeping in modes BER and NAV, so that the aircraft arrives
at the correct time for release. In other words, the time of target becomes the release point than the time
when the aircraft reaches the target point as in other weapons modes.

AT CRIMAE X N7 RERIE . M2 T O 720 D IEME R IRFRICEE 3% X 5 &= — F BER & NAV TX A
LE¥E—V VI NG, SRz 5 L. BERREIE, MEEP MO RECTHERA v McEo 2R L
FROBETHRA v b e 5,

Time keeping is displayed as normal on the HUD with the airspeed deviation fin and in the data panel in
mode TID/ OUT.

24 LF—v v 7R, W R HUD ONSEERAE7 4 v &7 — 234D TID/OUT £— kT
KnIhsd,

Release and descent

On release the missile maintains it release altitude until the descent.

IV AT T2 L, 2D TEEZET £ THERF S 5,

On reaching the descent point, the missile will descend to the relevant altitude dependent on the position
of the missile in the flight profile and the programmed data.

FEFHRA Y MCED L, IFANVBIFALVDOIRIT I 7 7 A0 e 70T AT — 210 X BB KT
L7-mEE TIN5,

Flight over land: 80 m AGL, or release altitude (if released below 80m) + 20 m (minimum of 10m AGL).
B % RAT:80mAGL, XIi3#% T (80m LATF T T & 7z 54)-20m (/) 10mAGL)

Flight over sea: 30 metres.

P2 R1T:30m

Search altitude: 10, 15 or 30 metres dependent on search mode.
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MR ALFE T — FIKfF L T 10,15 X3 30m

Sea-skimming: Selected by default via the TAKT input. Missile will fly at the lowest possible altitude (to
avoid waves)

¥ =A% LV /N TAKT AT GRS N7 BEHE, 3 A VI ATRE R IR 0 K AR (e & 0 13 <)
--P328--

--P329--

Seeker modes

AREA search

Used when the target position (ATP) is known. The missile will search within an area near the ATP. Size
of the area can be pre-set via the addressed data in four categories, precision, small,medium and large.
Search altitude Search altitude of the missile is dependent on the set area size. If the distance to the ATP is
less than 2 km, mode CLOSE is automatically engaged.

HERALE (ATP) 2B L T B REICf T 2. I A VI ATPIEF =) 72 MR T 5, T 7OKRES
F42o0Hh 7Y — WE, N BEALT FLAT -2 XY 7V ey b 55, IF A4 L0HEES
Eixky bINzz ) TH A XIHKET 5, ATP £ TOREED 2km AT TH i, CLOSE €— F23H
I ICE R 5,

BEARING

Used when only the bearing to target is known. Radar will sweep in an increasing arc from a narrow search
up to £35° . Search range is about 6- 24 km.

HE~DT DA BHHIL T 2 GBIl T2, L— X —id, &k o £35° o &k
#HT 5, EEL VY VIEE W 6-24km TH 5,

Search altitude is always 30 metres.
EHEEEZIE, HIi230m TH D,

CLOSE

Similar to BEARING, but with reduced range (2- 20km). Seeker will lock on the first detected target.
BEARING ¢ HMIL T3 2, Ly IBEA T 5(2-20km), v —Hh—dEdliclB L8820y 74
%o

Target passage
If the missile for some reason does not impact the target, the missile will automatically search for a new
target in front of it in mode CLOSE.
IFAAD, ZCOHBTHRCHT L Rd o 725G, IHAVIZHBIIC, ZDEICHBH L VHER
CLOSE = — F CT¥9,
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Search mode boundaries

The seeker search sweep can be limited sideways by inputting data. The entered lines are set in distance
left or right of the missile’s search centreline in whole kilometres (1 - 15). Boundary lines are parallel to the
centreline and is used to electronically block contact outside of this line.

AT =2 >T, v =h—DEEAY 4 —TOMHEMZHIRST 2 2 L3 CTE 2., IH A LOKEH
JHRZD S, EXIZEDHH T A vEF o 2 —2—(1-15)TANT %, BRI, PO e Frc, ET0
LT A VD a2y b EZEINCHERT 2 720 IS 5,

AREA BEARING CLOSE
24 km

=~ 20 km

ok EPATP

=] Search area

Boundary

Figure 206 RB-15F seeker modes.
--P329--
--P330--

Target selection

Single target

The missile will lock the target closest to the ATP in mode AREA. If in mode BEARING the target closest
to the search centreline is selected.

AREA £— FTiE, I¥AVITATPICH o &b HIFEARZ 2 v 79 %, BEARING € — F TRt v
Z—=FA4VICh oL bV EEMNERI NS,

Multiple targets(N)
Missile will at random select one of the three targets closest to the ATP.

269



IHANE, ATPICL 22 b EW 320 HEDH 25 1 2% 7 v X LIERT 3,

Multiple targets(A)
Missile will at random select any of the detected targets.

IFANEBRE L ZBEETO 20 b 7 v X LGERT 5,

Group target
Missile will determine a group of ships that are within 3 km of each other. From this group, a target is

selected at random.

IHANEBE G 3km LN TS 2 i 2 HE T 5, CO7V—THh 0 0% 7 v X LIGERT 5,

- Detected target
x Selected target

Figure 207 RB-15 target selection modes.
--P330--

Horming

After the target is detected, and selected, the missile will home onto the target. The missile can either fly
towards its target at 10 metres or sea skimming (target approach)

HEEH & ER. I A VEEE~AD S, I3 A4 iE 10m OFEEr» Y — A F I v 7 CHE~RITS
% (AL,
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Self-destruct

After the missile has passed the target without impact and finding no target, it will fly towards the last
waypoint (BX9), where the missile will self-destruct if the missile is still flying.

IVArnih T2 LRl HEZTE, 2K BEE2 R0 b nh vk, &EO Y = 4 K4 v b (BX9)~
T, 22 TIFAADBRITL ToE, IFAVIZHES 2,

--P331--

Missile programming

Address 80 is used for setting master pre-sets that overrides the inputs on addresses 81-86.
T LR 80 2, 7TFLR 81-86 AN ER, vAZ2—7Vy b TLEEEZT2OICHAIEH
%o

Value 0000 (800000): Master reset, will reset all values on addresses 81-86 to standard values.
Below are series of missile pre-sets.

0000 (80000, or STD on targeting selector) Single target, large search area.

0001 (800001): Confined area attack. Multiple targets N, medium area search.

0002 (800002): Unconfined area attack. Multiple targets A, medium area search.

0003 (800003): Convoy attack. Group target, large area search.

0004 (800004): Bearing attack. Bearing search mode.

Value 0000(800000):~v A& —V > b, 7 FL X 81-86 DT X TCHOHZEMEETY &y T35,
DFeiydr4nrrsey bo—EE2RT,

0000(800000,F 723 &2 —7 v 74 v 7L 27 2% STDICT3): v v I A2 =7 v b JEREREL
0001(800001) Fle\ & A %, Multiple targets N, H [t & PH 2 L

0002(800002) %k < 7x\ &iFHKEE, Multiple targets A, PEEHARE *STD KF
0003(800003) AR B, Griup target, )/ HERK

0004(800004) 77 fiz %%, Bearing search mode.

271



Address 81 (std 810111)

Single target

Multiple target N

Multiple target A

Group target

Address 82 (std 820000)

Analysis during search [No function ]
Analysis mode ( acquisition) [No function]
Delayed acquisition [No function]

Active + passive lock [No function]

(No = active)

Address 83 (std 830000)

Altitude after descent point (Bx6) sea skimming

No=30m ASL
AREA search

No = BEARING

Empty

Empty

Address 84 (std 841110)
Precise search area
Small search area
Medium search area
Large search area

Address 85 (std 851100)

272

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes

No
No
No
No

No
No
No
No

No

No

No
No

No
No
No
No



Boundary line left Yes | No

Boundary line right Yes | No
Distance 01 — 15km (2 digits)

Address 86 (std 861000) 0 1
Target approach 10m ASL Yes | No
(no = sea skimming)

Detonate on impact [no function] Yes | No
(no = delayed)

Arming 2 out of 3 [No function] Yes No

(No = 1 out of 3)
Empty Yes | No
Address 87

Wind direction* in target area

000- 360 degrees (3 digits)
Address 88

Wind strength* in target area
00- 99 km/h (2 digits)

*If not added here, the wind strength is sourced from the aircraft (either programmed wind or

Doppler readings)

Lbzbnawhe, BITEMEEEZEL 72(Fu 7 7 03NERANEE Y 77 —DFH T D)
--P333--

--P334--

RB15 procedures

HUD symbology in mode ANF and in mode NAV/ SPA (after trigger unsafe) when using the RB 15 is the

normal navigation symbology with a distance line with markers. The markers indicate the maximum release

distance and the minimum distance by a flashing distance line.

HUD @ v Rk, ANF £— FC, v—"—fZ DE#EZ 4 v 230b o 728 % Ofitif&R s ¢ RB15 %
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i3 2554 1% NAV/SPA(F U 7 —UNSAFE #), ~— 71— 3 A0 Nk & Mt 7 4 v o mid o
/N R RS

If time on target has been set for the missile, the fin of the flight path vector (airspeed deviation indicator)
indicates the error in the time table. If the fin is on the flight path vector, the release point will be reached
at the correct time.

AALFYEZ=Ty PBIFA VLY FPINTUEGA, 774 b SART 207 4 v LR
EIEREG) X XA LT — TN EDIREETIRT 5, 74 VBT 74 PSRRI 2 -0 RICHBH, #T R
CIRIERE AR CEIE T 5,

In master mode ANF and radar mode Al with the RB 15 selected (ATTACK on weapon selector) the CI
will display a radar picture with symbology for RB 15 release. The circle marker is the assumed target
position Bx8, and the cross the course change point Bx7. In mode TO (fix trigger released) this is displayed
regardless of the current waypoint as destination.

~vAX—%F—FANF CL—X%—%—F} Al TRB15 #:#RT5(vRvtL 27 %—TATTACK) & CI
ICiFL— X —[Hiff e RBISE T D200y v RAARRRIND I — 27 v~ — 71— HEED FENE Bx8
THY, 7uRPI—ALBEFRA v Bx7T TH5, £— F TOUEIE L V7 —2#fid) cld, BHEDITE %
Tz AKRA v EERELS ZDORRERING,

With the fix selector in mode T1 (first detent) the symbols can be moved with the radar control stick.
BIExL 272 —% TlE—FA KGO —X—avy o=V AT 4 v 7Ty YRLVEENRT I LHRT
& 5,

If the destination indicator displays Bx 8, the assumed target position, the cross is moved to the circle
marker, and both symbols are moved with the input from the radar control stick.

If the destination indicator displays Bx 7, the circle marker is fixed on the target position (Bx8) and the
cross follows the input from the radar control stick.

If the destination is neither Bx 8 nor Bx 7, the circle marker and cross are moved to the current
destination when the fix trigger is in position T1 (first detent). The markers follow the input of the radar
control stick.

ATERIEREMORTA Bx8, THHEMNECTHLL E /70 A3 —Ir~v—h—ICBEIL, D> v
RANVEL—X—a VY Pa—V AT 4y 7 DANTEH,»TZLHTE S,

ATESRARIBORRA BXT D& & F— 7~ —h — [ HIENEBS) ICHES N7 n 295 L — & —2
YEU—VRT 4y ZITERET B,

ATEFRARRIRO LIRS Bx8 T Bx7 TH vt &, BIEN Y #—% T1 73 2 (1 B ) ¥ —7
N —A—t VR ABBEDITERICBHT L, v—h—lFL—FX—avba—LRT4 v 7DANI
BT 5,

--P334--
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Warnings and indications

The altitude warning light on the CI and the time / distance line on the HUD is used to warn the pilot and

indications according to the following:
ClOomEEL 74 L HUD O X 4 L /8T 4 v iZ"4 v v bIiC
oG zaonEd,

Hu@*

EERCR S R N N /(2

Altitude warning light

Regardless of release mode (ANF or NAV/ SPA) the light will be lit with a solid light in case a CK error or
Primary data error (primary pitot system)

BT — F(ANF Xix NAV/SPA)IcBff <. 74 PiE, CK 27 —X@3EF— K227 —(EE - X
TL)DEERAILET,

In mode ANF, the light will be lit if:
- Target position (Bx8) not defined
Set course change is > 135°
- The sum of the ordered course changes is > 135°
Missile time of flight to the self-destruct point (Bx 9) is < 30 seconds.
— F ANF o7 4 MILA N oKL 3 5
. E*%{JI_(BX@ DSRIEFR
- 135° KA bo 3 — RZEHFGE
CHEREINTV S 3 - 2RKHOAED 1357 LUk
IV ANVDOHERA Vb E ORI 30 M 2

In all these cases, the weapon release is inhibited when the altitude warning light is lit.

EEEBLES A FPREITLTWETRTOr — R CRER T I LI NnS,

Note.

Pulling the trigger when the release in inhibited will cause the stores released light to flash. This is reset
when the trigger is set to safe, in order to reset the release circuits.

BETEIEFIC P Y =% 5T 355 storesreleased 7 4 M 23T 56, U H—% safe icty M T
2L, HTEEEY 2y MERIN, B Yy FI b,

The solid light on the altitude warning light is also used for indicating that the aircraft is outside of the
release altitude envelope (50 + 2000 m). Launch is not inhibited in this case.
e G AT 28 AT 1At A 223 3 T = FEFPH (50-2000m) Sk D If 0 Ed & L TEI SN E, 207 —
2 THIEPIIEIEING,
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Target position fix

The RB 15 positions can be fixed by using a radar target fix, in the same manner as a normal target waypoint
fix. Select the waypoint as a destination by setting the data selector to AKT POS, pressing BX and then the
desired waypoint number on the data panel (same method as selecting a mark point Bx 1-5).

RB15 O3 EEDOHIEY = 4 K4 v MEIEL R U FIHO L — X —fEIEIC X > TEIETE 5, 7 — X &
L7 2—% ATKPOSICL T, BX &, 7= A NDOHEDOY =2 A K4 v b FEFSEML, 7&Le LT
T A EA YV FEERT B (= — 2 KA~ b Bxl-5 OFER & [F Ui,

With RB 15 selected in mode ANF, fixes can be made according to the procedure below:
Fix on Bx 8 results in:
- Target position Bx 8 is updated (or defined if not done previously)
- Positions of the other RB 15 waypoints (Bx 6, 7, 9) updated parallel to the movement of Bx 8. This can
be seen as a “group” fix, moving all the RB 15 waypoints at the same time.
Fix on one of the other RB 15 waypoints (Bx 6, 7, 9) will result in only the selected waypoint being
moved.
RB15 25&R & 1 ANF € — F CEIEIZA T OFIETIT S 2 L3 CTE 5,
- Bx8 ZEIE L 7= 455
-HEELE Bx8 ST & 115 (i, RiCfThbhCuhngaid, E&SIhd)
-ftid PB15 7 = A KA ¥+ (Bx6,7,9) DALEAHEH & 11 Bx8 L FAMRICHE T2, chic X > T"I—7
"MBEIED X IR EnTE, FXTDORBIS V=4 KA v FARFEFICEET 5,
- fho RB15 7 = 4 K4 v F(Bx6,7,9) D—2ZEIETIE, BERINAZYV 24 KA v 2T 08BET 5,

CAUTION: Fix on a point that is a not a target waypoint and that is not a RB 15 waypoint will result in an
own position fix, which affects the entire navigation system.

CAUTION:

R—=T 9 b7z AFA Vv FTHRL,RBIE DY 2 A KA v FTldaWwWRA v MUBIEZTTS &, B
BEEE RV FET —va v 2T LA kIcHEr 52 5,

--P335--

--P336--

Decent point fix

The descent point BX 6 is always displayed on the CI with the coordinates that correspond to where the
descent is started.

BETNHRA v b Bx6 X, CLICHEE T BRI IS S 2 EECHICR RIS,

When updating the descent point by radar fix, the cross marker will move along the missiles flight path.
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Moving the radar stick forward will move the marker towards the target and backwards towards the aircraft.
L—X—BIETHTRA vV FE2HEFTIELE 70 —h =R IFAARIT A THBETZ, L—FX
— AT 4 v 7 ZENCEA T & v — A —FEEICTE» W, B8 EMERO T ITE DD,

It is not possible to place the descent point (BX 6) either too close to the aircraft, too close to the target or
during the course change.

FZeticrd ¥2, HEICETE 2 X3, a—RAHERITATE 581, WINLETHRAL ~ b (Bx6)
IEERIE TR\,

”ﬂ—_—__‘h\\

@ Target /
Seeker start

Area for descent point

Area for descent point

Figure 208 RB-15 fixes

Course change fix

The course change point BX 7 cannot be placed too close to the target. The cross marker is steerable towards
the target up to the minimum distance away.

a—2AZEHEAA v b Bx7 HBICGEST ¥ 2EICIEE T R, 7 e X~ —A— % BESMIC Lo
DY ENDHEETH %,

Self-destruct fix

When the self-destruct point is where the missile will fly towards if missing / not detecting a target in the
set target area. If the missile is still flying when it self-destruct on reaching this point.
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HEERA v M, S AAPHEZRETCORELY 7Tk o2 b /AR C & R W& IS TRIT L CA:
FBFITH B, IVAALBIDRAL Vv FETCHRITT % L HET 3,

Quick mode

The quick mode is used when the Master mode selector is in position NAV and trigger UNSAFE.The set
target points and all other settings are not loaded onto the missile. The missile is just set to fire straight
ahead and start search for targets.

BMAT—PFEI~vRAX—F—FtL 7 X—2NAV T} U &7 —2 UNSAFE T3 2%, v F 37/, H
BRALE S, ORE X RICH IFA Licr—FINTuR, IFA LT >3 e sh, BEOR
Mz iR %,

The pilot directs the aircraft (set flight path vector above or on the target / target direction) and releases

the missile.

NAay MIAEERER(Z 74 PSRRI X — % HE/BEAMICETE) L I AL EHRT TS,

On the HUD the time / distance line indicates the release envelope relative to the current destination.If
the destination is not the target / target area, the pilot will have to judge the distance visually or by use of
the radar display.

HUD @R/ FEiE 7 4 v 13, BIEOIT 2 RIcE DR THIHZFR T 2, fTEEBEX—T v /2 =T
PV T7Chuhb, N4 vy FFEEEER»L - X —-FRREFHLHEL 2L T b,
--P336--

--P337--

RB15F Checklist

1. Weapon selector: ATTACK

2. Targeting mode selector: Desired position. VALB for pilot inputted data, STD for standard mode.

3. Set altimeter pressure (QFE)

4. Master mode selector: ANF

5. Search for targets with the radar, if needed make a radar target fix (BX8) to setan ATP.

6. Fly towards the commanded altitude or within the release altitude envelope (50 -+  2000m)

7. Trigger: UNSAFE and fire when the HUD indicates within the release parameters.

8. Evade and trigger SAFE. Master mode: NAV.

lLyzRv+wL 7 £ —ATTACK

22—y rE—FRL 72 —FHED 1, VALBIE 4 vy F AJ17—%, STD i3fFfx—F

3EERIER Y b

4<wAX—F—FtL 27 X%—ANF

5L —xX—CHEEZHEL, L¥ELLIE, v —FX—X—7 v MEIEBx8) Bk, ATP L LTxv t
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6.FEREE TN, BTEEZ v ~1u—7(50-2000) TRfTEZ > %,
7.} Y #'—:UNSAFE i L T HUD ORRPHE T 8T X — X HFiPHIC 7x o 72 O Fe5
8.l TEIZ L V. U A —SAFE, ¥ & X —F— F:NAV

Notes.

“Quick” release mode is used when the trigger is unsafe in mode NAV or SPA. Missile will lock on the first
target it detects in front of it.

"RA"BTTE— FiZ, E— F NAV X/t SPA CTF YU 4 —2 UNSAFE i L THERF 2, 3% 4 1IiEZ OH]
HCwRINCER L -BEicay 795,

--P337--

--P338--

BK90 "Mjolnir"

The BK 90 cluster munitions dispenser is used against concentrations of troops by flying over and
discharging submunitions over a defined target area. Being fully autonomous after release,the weapon will
guide itself to the target and thereby allow stand-off capabilities. Two types of submunitions can be loaded,
either the high explosive / fragmenting MJ1 and the armour piercing MJ2.

BKI0 77 7 A% —F 4 ARy F —3ELL HRICH L I, ERINZHET Y 7 L2 RIT
L. TRHZEmG S 2, K TRIEF, REFTHY, LEEBAPHS CARE CHEINL LD, A2V
FI7RNDD %, 2 24 7T OFREH, EPEREBH/ B SR O MJ1 P O MJ2 23HTE 5,

The releasing aircraft does not need to fly over the target to reach the target, but can glide towards the
target. The range of the weapon is based on the release airspeed and altitude. Release is possible between
M 0.6 -+ M 0.9 at altitudes between 50- 500 m AGL. On release, the weapon will steer towards the
designated target that is loaded onto the weapon’s navigation system. As can be seen below, the aircraft
does not necessarily be pointed at the target as the missile has limited horizontal steering capabilities.
BT oMERIIEE LEE ORITL CHEEICRE 2 4803 72, HFICIEEI L2 2 LR TE 5, ol
DT IR T 2 RFO X GHIE & @ HEAE L 72 5, KT, M0.6-M0.9, &% 50-500mALG
DFPFACTHRETH 2, BT EIND &, BT, TEROBEFE C, B ICBEINLY AT 2 Ko T
Mtx iz, UTMICE OGNS X Hic, IH A VICIIRER RAKCHEHEEEN 255 5 7z, fiZetiz BEE % 1 <
WD TR\
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Aircraft

Area of effect flight path

Weapon

Area of effect flight path
centre point

B2

—
—

Release point

Release point

Figure 209 Typical BK 90 attack on multiple target areas.
--P338--
--P339--

Flight profile

On release, the weapon will descend to its approach altitude. The radar altimeter in the weapon will
maintain a constant altitude above the ground.

ErIns e, REIHOEEREECRETT 2, KDL — X — SR Ed b —7E D=L % i
Fd 5,

Approach altitude

The approach altitude is can be set the by the pilot or a default value may be used. The Target mode selector
/ preparation selector switch VALB / STD is used to toggle between the different modes.

POImEEIR A By MICX > TRIES NS 2, YIfEDE- S s, =0y FE— L 7 & —/HEfj
L7 2 —Z4vF VALB/STD il L TR -7zE—F 2V FxroNn 5,

VALB (selectable) + The weapon’s altitude is set by the value in address 91 in mode TAKT/IN. Possible
intervals is set to 30 - 500 m. After clearing TAKT or entering value 0, the default altitude of 60 m is set.
STD (Standard) + The default value of 60 m is set.
VALB(selectable)- e D% TAKT/IN € — FO 7 FL 291 offict v F 35, LERMEIE. 30-
500m T» %, TAKT Z#HHLT 22, 0 & A19 % L WIHMEEE 60m 232 v P I b,
STD(Standard)-f2¥#£(E 60m 25 v F TN 3,
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Attack altitude
The attack altitude is always 60 metres AGL.
WS ILHE I 60mAGL TH 5,

Alt. (m)

Maximum release altitude

Minimum release £

range Maximum

release range

Approach altitude . . -100
Attack altitude = N s
—K‘-_o‘:- B e Minimum release altitude
m_,WWWMN
Target
=it } }
cl) 5 10 Range in km

Figure 210 BK-90 Attack profile.

Radar altitude will be used for the altitude calculations if the radar altimeter is operating, if not,the
barometric altitude is used.

L—RX—@Eat 2 L Cw 356, LK —@ErEER R I 225, IhTnrngh, [E
EER RIS,

--P339--

--P340--

Release area

The kinetic energy of the weapon determines the flight envelope of the weapon as it is not self-propelled.
The aircraft airspeed and altitude at the moment of release will determine the size of the weapon’s flight
envelope.

FRERFHCHEEL 27, THEOEE) = 4 V¥ —I1C X o TRITHIPISIE S5, &% T DI D fi%e
O CREL & MEPITED 7 74 bxv~ua—TRRET 5,

281



MO0.7 MO0.9

-500m

Ta@et 5 km 10 km

Figure 211 BK-90 release envelope (altitude and speed)

The aircraft will continually calculate the flight envelope of the weapon if released, and thereby whether
the target can be reached and the submunitions delivered.

MZEB I RES T INEZHED 7 74 P2 v e -7l ExfF. Chick-> CHES CHETE,
TRHZEYV TS LB TES,

m Release altitude 100 m m Release altitude 300 m
9000 T v o T T T 9000 T T T T T
80001 b 8000
7000} mag : 7000} Mod :
6000 b 6000+ 1
5000} E 5000 .

4 4000f \ / 4
8 3000+ " 7

= K.
\Y

/
V

2000} 2000} |

1000} - 1000} 4
of A - of A

i a0 0 2000 W0 m 7" “ipaa o000 0 2000 4000 m

Figure 212 BK-90 release envelope.
The example below illustrates how the flight envelope of the missile is calculated and “moved”with the
aircraft. In this example, the aircraft has two BK 90 dispenser pods attached and is fired singly at two
different target areas.
UTDAZAMIZEDI ST IFANDT7 T4 Pz v_u—TRFHEIAMZERE L I"H "%
Y. BITIE, MTZEHEAS 2 DD BKIO 7 4 ARy HF—Fy FEZERLTHEY, 1T O 2008 %L -7 H
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BEEICHE L T3,

Target centepoint
(Target waypoint)

Approximate area of effect

Target area

Figure 213 BK-90 moving release envelope

1la, 5a: Aircraft position before trigger unsafe.

1b, 5b: Weapon flight envelope at trigger unsafe.

2, 6: Target at the maximum firing range.

3, 7: Weapon flight envelope on weapon release.

4, 8: Aircraft position when the weapon reaches the target.
fig213 BK-90 % T#ipH 0B %

la,5a:fiiZEk2% b Y &7 —UNSAFE I 3 2 Bl D&

1b,5b: b U 4 —UNSAFE D IR @ fe & o 717 i

2,6: HEED e KSR EEHEIC & 5

3,7 S T IRF D S D TRA T i DA

4,8: F3E S HERICHE L 7= IR D22 o (i

--P341--

--P342--

HUD symbokolgy

The HUD symbology in the BK 90 mode is very similar to that of the normal navigation symbology.The
time / distance line is used to indicate whether the target is within the weapon flight envelope area.

KB90 €— F® HUD £/Rid, W0 F s — a VIR EIFHICBITw 5, el 7 4 v I3 B
D774 2 v _Xua =7 LY TICA>TWEHRERRT 5,
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Markers appear on setting Master mode ANF or (NAV / SPA after trigger UNSAFE). Positioning of the
markers is indicating the calculated time between the minimum and maximum release range in the flight
envelope of the dispenser pod. Every degree represents 10 s, so the maximum time span than can be
presented is 30 seconds.

~—h =N b ~vAZ —F— % ANF Xt NAV/SPA(+ U #—UNSAFE $£)Ic 5 %, ~— /1 — DL
BETAARYY =Ky D774 b2y _xue—7D&TL v Ih b/ KOO X 7R
ERTNT D, ITXTOAEITZIONERT D, RRKDOXA LZAANVITI0OWTH S,

If this the time between minimum and maximum is 3 seconds, the makers will flash, indicating that the
release parameters will soon not be met. If the aircraft would steer towards the target,the “longer” release
envelope will be indicated. If the airspeed is too low, so that even the 3 second criterion is not fulfilled, the
makers will flash even when pointing towards the target.

NERRKDOHEBIVTH L L E 2= — R LIE TN TA =28 CIhGbRl b LERT,
FLZERDS AFRICE 22 > T 2 2 D IX"ROG"R THIBIAERR I NS TL & 9 MAUHE D & THIETNIE,
3PoHEI ZMFEF 213, BED 2o TWEIKTI2~—h—3HET 5 TLx I,

The time / distance line appears when the time to the minimum release range is 30 seconds away, and will
start flashing when the minimum release range will be reached within 2 seconds.

SR/ IME T L v 2 & T 30 Bic e o 7 & 2 WG/ R Z 4 v 38, /MR T L v e 2 BEINIcE
THIE, RBEERD 5,

After the aircraft has reached the minimum release range, the time / distance line will be fully extended to
indicate that the minimum range has been passed. The markers will then be placed at the 3 second position
as seen in the diagram below.

WU R/IME T L v VI L 7212, R/BRBE S 4 v IidiRKICH Y, R/hL v 2iBE 722 & 2R3,
~—Hh—3, UTDLA4 777 LcRoNs X5 3MMECEI LD,

--P342--

--P343--
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Figure 214 BK-90 HUD symbology.
fig214 BK-90 HUD symbology
H AR S e &5 T HiPH %38 > TR @)
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--P343--
--P344--

a. In mode NAV and trigger safe, thje normal b. Master mode ANF. Markers appear. and
navigation symbology is used. No calculations continuous calculations of release envelope

for release made. Time distance line may indicate  begins. If course correction is needed, the
estimated arrival at destination marker flashes. Time line appears when the

- 30 until the minimum release range.
Target position

Target position

; e
u—\ I
o Max. release

range
c. Time / distance line indicates 5 seconds until d. Time / distnace line on maximum release
maximum release range. Time between minimum range marker.

and maximum range = 10 s.

Target position
Target position Be b

0y ®

;Iash:_ng Line fully
s extended
e. 2 seconds remain until the minimum release range. f. When the minimum release range is passed, the
Time line flashes. line is fully extended. Markers placed at 3 s.

Figure 215 BK-90 HUD symbology and release envelope.
fig 215 KB-90 HUDsymbology and rerease envelope
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aMAV £— F T} Y A7 —SAFE @ UL S AHFHI N TS, HTOEDDFHE I N TV, FEHE/
PREEZ A VTR RICHE T NIER R I N /AR TH B,

b.vA&X%E—FANF,»—7—238N 5, Mz <, & THMEOERFERIHE 5, 2 —RADBIELLET
bE, ~—h =T 2, RNETLYyYETI0TEALT4vHEND,

c.REfEI/BEREZ 4 v AR A T L v Y 5 BHlICR R I NS, mAKLHE/NL v YOO EIX 10 W Th 2,
dIRFHE/BEEEZ 4 VSRR T L v Y~ —h —ICEH R 5,
e/MEPTL VY ET2/, 24 L7 A4 VTR

fR/MET LY @B L, 74 VIERRKIHETnE, ~—h—E3HWDMEICH 5,

--P344--

--P345--

Release types

Release mode is determined by the position of the release mode selector IMPULS / SERIE.Release of the
first dispenser pod occurs about 1.3 second after the trigger is pulled. If in series,the pods are released with
1.5 second intervals. The pilot will have to make sure that all the podcan be released within the release
envelope.

HTE—FIZY ) —RE—FtL 27 & —IMPULS/SERIE D EIC X > TREIND, RUIDT 4 A2V
=Ry FOFFIZ I I A —%51Th 6 1.3 THI %, series THILE, Ky FiF 1.5 oz B0
TITIND, S4vy MEIKRy F2RTZy_o—T7HATRTFT S L 2Rl R TEhbR,

SERIE(Series)

When two or more dispenser pods are loaded, they can be released in series by setting the release mode
selector to SERIE.

The area of effect pattern can be set via address 92 in mode TAKT / IN. Confirm entry by pressing LS.
1000 (921000): Long area

2000 (922000): Wide area

3000 (923000): Compact area.

0000 will reset any entry and set the default compact area.

2 OULEDT 4 ARV F—Fy FEERL T 256, chbid, VY —XE—-F+xL 2 %—% SERIE
WKty 3528 CHEITTE 5,

YT CTOMPANZ—dEF—FTAKT/INOT FL R 92 %@L Ty bT&E 5%, 58T Lo LS %4
ER

1000(921000):Long area

2000(922000):Wide area

3000(923000):Compact area

0000 (T _XCDOANZ Yy L, YD Compact area ZFXET 5,
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Figure 216 BK-90 area types.

Impulse (single)
Each pull of the trigger will release one weapon.

FUH—=%FIL LT, —oDRERETNEINS,

Indication

Stores released indicator light:

Solid light: All dispenser pods released if in mode series.

Flashing light: Not all pods released if in mode series.

AFT RV —=RAVvIT =274 F:

MifT:series E— FTTRTDT 4 ARVI =Ry FRY ) —RI iz
R:series E— F TETOKRy F2a% T I Tz

Altitude warning light

Will be lit with a solid light if outside of the release altitude envelope if in mode ANF or NAV /SPA with
trigger UNSAFE.

REEE A b

ANF & — F2> NAV/SPA T} ) %/ —UNSAFE ., # F@EET v ~u -7 chHnidniil 5,
--P345--

--P346--
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KB90 Checklist

1. Master mode selector: mode ANF (or NAV / SPA).

2. Confirm target as current waypoint in the destination indicator.

3. Weapon selector: mode ATTACK.

4. Release mode selector: IMPULS (Single) or SERIE (Series).

5. Set altimeter pressure QFE.

6. Fly between the 50 + 500 metres AGL.

7. Trigger: UNSAFE.

8. Fire when the distance line in the HUD is within the release envelope. In mode IMPULS, each pull of
the trigger will release a weapon. In mode SERIE, the weapons will be released with 2 second intervals.
Keep trigger pulled until all weapons released, which in indicated by the FALLD LAST light being lit with
a solid light.

9. Evade and Master mode NAV.

l.~A & —%—F+tL 2 %:ANF £ — F (XX NAV/SPA)

2HED Y = A FA v P23 HEE L L CIT R SEHRER IS B 2 A fifsd

3.V RvE—F2L 27X —ATTACK £—F

4. ) —Z2%E— F+tL 27 % —IMPULS(Single)or SERIE(Series)

5.=EEEHHLIE QFE £ v b

6.50-500mAGL D[E] D & & CTHRIT

7.+ Y 57 —:UNSAFE

8.HUD DEHEZ 4 » 3% FH#iFHIC A o 72 & 564, IMPULS € — FTix, b U A —% 0K I &Icfedkizf
T&Nn %, SERIE ®£— FClIEEEF 2DOMETH TIN5, 32 ) Y —2 3, FALLDLAST 7 4
FAREKTT 2 E TR Y ARG TR 2,

9. TEIZ L W~ XX —F— F NAV

Notes:

Manual destination change may be necessary as the aircraft can release the weapon without overflying the
target area.

A2t LR T O DI HEEZ ) 7 LR 2 RITL 22D, FEITOIT 2 REHESLE R REMED H
%o

--P346--

--P347--

Air to Air weapons employment

In the air-to-air role, the AJS has the option of either using IR guided Sidewinder missiles, the AKAN gun

pods, or the RB05 in an air-to-air fusing.

22 TlE. AJS 13 IRFES A P74 v X—I% A, AKAN v Ry FXiE, RB05 ©ZEnfzE
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DR 2 b 2,

Radar usage

The radar can be used in a limited air-to-air mode, which is used to roughly determine the position of
potential targets. The radar mode is essentially the ground mapping radar but elevated upward. As such, it
is unable to display targets as specific symbols or targets, but merely radar returns in an unfiltered form.
The performance of the radar is dependent on the contrast between the target aircraft and the ground
clutter. The radar in search mode cannot be used to lock the target.

L — X —IREM 22 2ee— VO T, CHIXBENZEEZ RE»ICRET 2, L—X—€—
FRAENICH E~y ey L =X —Th 22, TL_—vavik i3, 2ok icLl T L—4—%
NIHEZFN RS2 =7y PLTREONGZ VD, L—X R E 712 =3k, L—X
—DTEREIR, Aot l2 9y 2 —Da v b 72 MURTET 2, L— X —BHERE— FORZ
HiEZ oy Z1cfifl325 2 L3 TE R,

However, the radar can be used for ranging to determine whether the target is within the selected weapon’s

envelope.
ZDOXHICLT, L= — 3L, BENERL 2o &5 2»HETE 5,

The air-to-air mode is selected by setting the weapons selector to any of the air-to-air weapons positions:
RB05 LUFT (rb05 A/A), AKAN JAKT (gunpods A/A), or IR-RB (IR missile) and then setting the radar
mode to either A1 (PPI) or A2 (B-scope)

EXZEE — FRERTIICE VIR VL 7 X2 —2 0T DZENERIERY Y g v :RB05 LUFT(rb05
A/A),AKAN JAKT (gunpods A/A, X ix IR-RB(IR I # A4 v)icLThbL —X—%F—F% APP) X
A2(B-scope) iIC 3 3%,

Figure 217 Radar in Air-to-Air mode.

The elevation of the radar is centred to +1.5° relative to the horizon, and can be manually elevated using
the radar elevation knob. In the air-to-air mode, the an elevation indicator is added to the top part of the
radar scope indicating the elevation of the beam relative to the 1.5° centre.

L—=X—DIL_X—a VEARFRICN L THLE AhieZz), TL_x—ravii, L—X—xzL X
—vav/ 7EHEHLFEHCLEFONS, ENEE-FTRE, L—F—Xa—-FDHFICTL -3
VAVI T =R =Mz bi, 1.5° oAb DILR—va VARRIND,

--P347--

--P348--
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Air to air Gun pods AKAN

AKAN gun pods can be used for air-to-air engagements as well as ground attack. The gun pods can be
sighted in two modes, either by setting the wingspan, or using the radar to determine range.

AKAN 77 v Ry FIZZENZELHBTh, M ERBLFERICEHTE 2, AV Ry Pk, 74 v 7RG
EXIFL =X =L v HlED 2 20RHEE— F2H 5,

d

In the wingspan mode, the wingspan is set by moving the sight mode selector to the wingspan of the
identified aircraft. The wingspan markers in the HUD represents the wingspan of the set target size as 500
metres distance. The sight calculations will be correct at this point, but it is necessary to “lead” the target if
it is manoeuvring.

VAV ITANYE=FTE, ¥4 PE—F 2L 2 X =% L MDY 4 v 72 vichbe 5,
HUD © v A v 728y < —7—28500m Qi coty b LzHEY 4 X CHERRE N2, BRERIT
ZOFA Y FTHoTw LD, AEPEIIL Tw2 45" — F'PBETH 5,

In the radar mode, the sight is calculating the ballistics of the rounds based on the measured range to target.
L— g F O, BB IS o CRlE X h 7 BHED BIC R 5 2 TRHERE 5287 3 5,
--P348--

--P349--

Gun pod AKAN air-to-air Checklist

1. Weapon selector: AKAN JAKT.
2. Sight mode selector: Target wingspan.
3. Master mode selector: ANF.
4. Radar mode selector: Al or A2.
5. Place the sight dot over the target aircraft and lock the target by pulling the fix trigger to the first detent
(T1).
6. Trigger UNSAFE and fire when the
7. Time / distance line reaches the event markers or,
8. Wingspan markers envelop the target.
9. Trigger SAFE and master mode NAV after firing.
L.y Ryl 7 & —:AKAN JAKT.
294 b E—FeL 22— HFEDOV A v 7 RNy
3vAX—F— kL 27 % —ANF
4L —X—%—FxL 7 x—Al Xt A2
S.IRMER v b & HEZEMICEREIE ) A —% 1 B(TDECHlwCHE 2 0 v 7
6.LATF DR M U 4/ —UNSAFE i L THET 2
THEE/BERET 4 v A NV b= A —ICET B0, £
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8.4 v~ — N —HEEERHA LGS
94584 b Y H—SAFEIC L~Z % —%— F NAV

Notes.
Sight calculates for 500 metres range to target.
Rescaling of the distance line occurs from 8 km to 2 km at 2 km distance.
- BRHEGHERLIZFERE 500m O HELIC R L TE v,
- BEEEZ 4 v 8km A5 2km F T 2km D CHA -1 I L5,
--P349--
--P350--

RBODA

The RB 05A can a be used in an air-to-air capacity. Missile guidance and general usage is very similar to
air-to-ground use. A radar proximity fuse will detonate the warhead when the missile passes near an aircraft.
Range is highly dependent on the relative airspeed between the aircraft. What differs the air-to-air to the
air-to-ground use is the HUD symbology. The radar can be used both for roughly finding the target and for
ranging.

RBO5A FZEXZEICEAT B BN 03D 5o I FAVFH L L DIEHD T & ZZEMEEA & IEFITUT» 2,
L — X — BT S B % X 3 A L oSSR 2l L 72 & ISR X & 5, BRIEMTZERE L oA
TSGR PN 81 {ARFFE 35 o ZENT2E & 22Tl 23 5 222 v H &, HUD OFt5THhH b, L—X— I
BPEIMCHEERS TS b, WD 2 Swcflific 2,

The missile can be fired with or without the use of the radar for ranging. If not using the radar, the wingspan
markers can be used for ranging. The recommended firing range is 2800 m.

IHANME, L X —HIEEZEALCH L TRl THORNTE S, L—X—%2ffIL awHE, vA v
AN —H =R TE 5, HEREGIREIEREIL 2800m TH B,

Figure 218 RB-05 being guided onto a target.
--P350--
--P351--

RBOSA A-to-A Checklist

1. Weapon selector: mode RB 05 LUFT.

2. Sight mode selector: Target aircraft wingspan.

3. Radar mode selector: Al or A2.

4. Master mode: ANF (or NAV).

5. Trigger: UNSAFE.

6. Steer the aircraft towards the target aircraft and lock the target by setting the reticule over the target and
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pulling the fix trigger to the first detent (T1).

7. Engage autopilot ATT or HOJD if desired.

8. Fire the missile at 2800 metres distance when the either:
9. Distance line reaches the makers.

10. Wingspan markers envelops the target.

11. After impact, trigger SAFE and Master mode NAV.
L.y RKv+L 7 X2 —RBOSLUFT €£— F

294 PE—FeL 72— HEZERO Y 4 v 7 RNy
JL—X—%F—FxL 27 x—Al Xt A2

4.v A% —%— F:ANF(X Iz NAV)

5.+ Y 57 —:UNSAFE

6.z % BAEMIZERIC oo THEL . L7 4 2 A2 BERICE R, BIE Y 7 —% —BH(TD £ Thlw
THiFEZR Y 7,

7.HENEHE ATT X3 HOJD 2 #HZicHbE CTHRICT 5,
LT ED LA 5 LRt 2800m T I A L E2FHH T2,
9.JEHET 4 v i — A —ICiET B

10.7 4 v 7 z2sv~—h—pHEZHT

11.fixdf%, + U A —SAFE IC L Tv¥ A X —E— F NAV

Notes.

RB 05 can also be fired in master mode NAV.

Recommended firing range 2800 metres.

Rescaling of the distance line occurs at 8 km from 4 km at 4 km distance.
*RB05 (¥ v A X —%— F NAV THRHTEZ 2,
- HELESFIAR 1S 2800 A — P LTH B,
- PHEEZ A v OF R — 2 8km 22 & 4km ¥ T 4km JEHECHRET D,
--P351--
--P352--

RB24J/RB74

The AJS- 37 can carry two variants of the AIM-9 Sidewinder, the older, rear-aspect RB 24J(AIM-9P) and
the all-aspect RB 74 (AIM-9L). The missile can be aimed with and without using the radar to determine
the range to target.

AJS-37 13 2 DOFEMHD AIM-9 44 F 74 v X —, X YVIHKXDY 77 2~ D RB24J(AIM-9P) & + —
LT A7 b RBT4(AIM-OL) % 27 C& 5, I A viIL—LX—ick 2 HEH#EABERAL <d LS
THlECcE 3,

When selected, a growling audio tone will be sent from the seeker to indicate whether a target is locked.
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When a solid tone is heard, the seeker as locked onto a heat source.
BIRT 2L, =N —2oDF—T4F+—vdH%0, BEZuey 7 L) %R, —EDF —
VHRHEIZ AR, v — A —3BRE ey 7 LT3,

The main difference between the RB 24] and the RB 74 is sensitivity of the seeker. The RB 74 is an all-
aspect missile where it can lock an aircraft from the front-aspect rather than only from behind like a-aspect
as the RB 24]. Therefore, the 74 is significantly more capable in a dogfight.

RB24] & RB74 OFiEW Iy — A1 —DERETH 2, RB74 (A —AVT A7 b IH 4 LTz,
RB24] D X 5 Ik b DA TR, Fiirbdbuy 7 T&E5, TNICX->TT43BEEICNy 7774
MCEHT® %,

Seeker uncage

When the missile has acquired a heat source, the audio tone will change. The missile seeker head can be
uncaged to maintain the lock on the heat source. This is done by pressing the IR missile uncage button on
the throttle. When uncaged, the locked target will be indicated by the IR target ring (ITR). The ITR is
restricted to being displaced £6° horizontally and % 10 vertically,however the seeker may be locked on a
target outside of the display area. The pilot will have to estimate the position of the target based on the
position of the ITR.

IVANDEFEZRZ 2 & A —T 44 b=V HPEDL, IFANY A=~y F 2TV —VT5
LENE Ty AV HERII NS, COREDICERT Y PADIR IFAAT V=Y RRX T, TV
FovIngsi, vy 7 EnzAEMS IR ARY v 7 (ITR)THRR I N5, ITR BERIVKFIC 6" T
EICE10° CHIREINT V2D, Y= —DBRRTY THORAEE2n Yy 73252 p3H %, X4my b
FHEEONLE % ITR OAED S HEHI L 72 < TE A b 7w,

Over G indication

The missile will have difficulty tracking a target if the aircraft is under an excessively high G-load. This is
indicated by the “wings” of the flight path vector appearing. Maximum G-load for the RB 24] / 74 is 6 G.
IFANVEMERPIEFICEHCINETH 2 L &, HIEOBBAHL 22, ThiE7 74 F AT X
=" A v RENS Z TR END, RB24J/74 DEARMEIL 6G TH 5,

IR missile fast select

Sidewinders can be selected quickly by pressing the AFK quick disconnect / IR missile fast select button on

the front of the throttle. Each press of the button will cycle the next selected missile. This cannot be used

when the landing gear is extended.

VA FTAVYEX—1Z, ZAvy PAVOFIED AFK 74 v 27 4 23427 F/IR 33 A VERERF X v %
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e CREAEBIRTEZ 2, RAVEHTZRIC, ROIFANMCYIVED S, 2NRFTHERRL C»
SRR CTE 7y,
--P352--

HUD symbology

The same HUD symbology is used in master mode ANF with the weapon selector in mode IRRB as well as
after fast selecting the IR missiles in master mode NAV, SPA and LANDNING and trigger UNSAFE.
~vAX—%F—FANF Ty xR v+tlL 27 X—2 IR-RB, v2 % —%—F NAV,SPA ¢ LANDNING C{#
IR I H A AR L 2% + ) A —UNSAFE i L 72854, R HUD RS 3,

Figure 219 RB-05 HUD symbology.
--P353--
--P354--

RB24/74 Checklist

. Weapon selector: IR-RB (or press IR missile fast select).
. Sight mode selector: Set target wingspan.

. Master mode selector: Mode ANF.

. Radar mode selector: Mode Al or AZ.

1
2
3
4
5. Aim at the target visually and engage radar lock by pulling the fix trigger to the first detent (T1)
6. Confirm sidewinder growling tone. Adjust volume if necessary.

7. Uncage seeker if needed (manoeuvring target).

8. Trigger: UNSAFE and fire on sidewinder steady tone, if distance line indicates inside of max range or

wing span markers envelop the target (when not using radar ranging).

9. Trigger: SAFE and master mode: NAV.

Ly TRy 2L 7 &% —IR-RB(XIE IR I 9 A MBI

294 PE—FeL 72— A0y A v 728 vicey b

33¥AX—%F—FxL 27X —ANF £—F

4L —X—F—F2L7x—Al X|T A2 E—F

5 HEE AR CIRMEL, L—X—uy 22 BIEL Y F——BH(TDEClWTHRICT 5,
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Missile will launch about 1 second after the trigger is pulled.
Flashing “wings” in the HUD indicates that the G-limit (6 G) of the missile is exceeded.
In master mode NAV, the radar ranging is first possible after trigger unsafe.
Flashing distance line indicates the minimum firing range was been passed (500m)
Rescaling of the distance line occurs at 8 km to 4 km at 4 km.
cIFANEF PN I A -G TEBTR I BRICENINS,
-HUD ©"7 4 v 7" B RiB#ERiE, I3 4 v offEHR6G) Z#E L Tw» b,
« ¥ AKX —%—FNAV Tit, U A —UNSAFE #, BHlicL — X —HEALETH 5,
CPHEET 4 v OFITRA AL T 2 & & RUMHTE(500m) i E T B,
- HFEES A v OB AT — 2 8km 55 4km ¥ T4km T & iIcHRKAET S,
--P354--
--P355--

Reconnaissance

Introduction

The reconnaissance (recce) functionality of the AJS-37 is naval reconnaissance via the radar to determine
the position, course and speed of ships at sea. Most of the reconnaissance functions are used in master
mode SPA.

AJS-37 DIEEHEREIX, L — X CIEEDOE, 3 — A L HEZIET 2 LOMETH D, % L DML
AEli~vA X —%—F SPA Tl T %,

Two main sub modes exist for the reconnaissance

200% 7 E— FPEEE— NICHFET %,

SPA/ MAL: Target measurement mode. Used to determine the position of reconnaissance targets.
SPA / SKU: Target tracking. Used to determine the course and speed for previously measured targets.
SPA/MAL: HEERIE £ — V., HEHEEOMLEDIE IS,

SPA/SKU: HEFBH, HiCHIE L7z HEED 2 — 2 & o g i,

--P355--

Flight profile

Below is a typical flight profile for a reconnaissance mission.
B1 - B9: normal navigation waypoints

R1-R4: Patrol square corner points

M1-M9: Reconnaissance targets. (Indicated by a red M)

S1: Tracked reconnaissance targets
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Figure 220 Typical reconnaisance flight plan with normal waypoints, patrol areas and measured targets.
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UFR—MBROAEEI Yy a vy TD774 707740 TH 3B,
BlI-Bos@MoF s —vavy oA K4 VL

R1-R4:¥ b v — VHIHOMUATZOTHR KR A ~ b
M1-MO:fEHEHIE (R M TRRE N D)

S1HBMFE - EE HE

--P356--

--P357--

RUTA(Patrol square)and display in mode SPA

In order to make reconnaissance easier, there is a special display mode in the Central Indicator (CI) mode
SPA. This is a in the form of a entered patrol area RUTA (usually a square, but can be any other shaped
based on the position of the corner points “R”)

HREERD T 5720, SPA T—FTlitv 2 —4 v 7 —2(CO2H AT RE-FL A5,
Nt RUTA TAI Sz b= ) TORIRTH 2 GEE ZUATECH 508, 2—F—F4 v F'R"
25 7% 5 B DTS ATRE) .

Other displays are slightly changed in the following manner:

Timekeeping is paused, airspeed deviation fin is reset. Fuel requirement is between the current position to
the primary landing base, based on current altitude, current wind, current weapons load and assuming
maximum economic airspeed, along with the set fuel reserve.

Automatic destination change is inhibited. When changing from mode SPA the previous waypoint that was
the destination will be selected automatically.

Display on the data panel and destination indicator changes to the reconnaissance mode, which is addressed
below.

iR iE, UTFTOFIETEL VR !

ZALF -y ZIHFL, NREERE7 4 Vi) 2y b I s, HEBREHT, BEME & FE R
Ol BED @2 HEAEL U<, BIEDRE, BIfE DEHEITLE & R DREF N XORE 2 JoA B AR %
Mmx7=b0TH 5,

HETEEEHIZZEIEI NS, SPA E—F2OoEHET L, ANCTEEL Lo TRy =/ R4V P2
HEIRICER I NS,

HEE—FTOT =X SFNDER EATEEITRHROLHDOUTICRT L) IcEb 5,

Figure 221 RUTA symbology.

RUTA

The patrol area is only displayed if the master mode selector is in mode SPA and the radar mode selector
in modes AO and Al. The RUTA display is automatically selected on switching to master mode SPA.
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NRhp—nz)TiE, SREX—F—FkL 7%= SPAE—FTL—XE—FRL 7 XZ—% A0 & Al
E— FORFAE TR REINS RUTARRIZ. v AXE—F%ZSPAICT % & HEIMWIGEIRINWEAHI NS,

The RUTA display can be toggled with the normal destination display by briefly pressing the fix trigger to
the first detent and releasing (T0-T1-T0). The CI will display the position and shape of the patrol area.
The display is also changed to destination display on changing the destination.

RUTA &8 13, BIE M Y ' — % —B5| X3 (T0-T1-TO) CRHICHHE OfT X ERRICYI WV E X 5 2 &2
T&5%, ClLi3friEe, “tu—r TV TOREERRT S, TEREZAEL LA, BROITEERRIC
BHIND,

RUTA is displayed with the circle marker and a line, similar to the boundary or extended runway indicator.
The circle marker will “jJump” between the corner points in sequence. The line will indicate the direction
of the adjacent corner points, alternating between the two directions every second.

RUTA 13RO EBRIER R L ARORTR e — 7 v~ —A— L FA VY TITH, =T n~—T1—
Za—F—FKA Vv rOMEZIIC"Y v 7" 5, T4 ViE, BT 52 —F—F A vt odjmzE b
20022200/ M%ERRT 5,

--P357--
--P358--
R3 R3
e R8 R8
R1 R4 R1 R4
R o = Corner points ° R7
. R9
@ = Centre points
R6 R5 R6 R5
Figure 222 RUTA points.
--P358--
--P359--

Reconnaissance Target Measurement SPA/MAL

The purpose sub-mode Target Measurement SPA/MAL is to search the set patrol area and record detected
targets in order to determine their positions.
Y7E—F, BEHE SPA/MAL O Hiidty b I bm— ) 7A2MERL, BliL ZHEZ
L. ZNODNEBEEZRET LI LTH S,
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Mode SPA/MAL is obtained by default setting the master mode selector to SPA. The mode can be toggled
from the tracking mode SPA/SKU by pressing the L/MAL waypoint button with the data selector in mode
AKT POS, or selecting a destination other than a tracking target by pressing

any of the waypoint buttons B1-B9.

VAR —F—FkL 7 X—%SPAICTSL, SPA/MALE—FICAYET, E—FiF, 7—FkL 7%
—® ATK POS £— FT L/MAL 7V = A KA v FRZ v %2 30, fholEL w2 BN OITZ5E
2V xAFA Y P RZ Y BI-BI 2 L CEINS 5 &, JBPFE— X SPA/SKU LY) W HEZ TE £,

Discovered targets can be measured visually or by radar, similarly to a normal target waypoint.In mode
SPA/MAL, a target fix is not made for an existing coordinate, but a new reconnaissance target waypoint is
assigned for each defined reconnaissance target instead.

FRINARZ #@EOHEY = 4 K4 v+ LREIRICHE2 L — X —CTHIETE 5, SPA/MAL £—
Tl MFEOEIED 2 — 7y MITEIER1TH) T EBTERVA, HLWEEHEY = 4 K4 v 25, £H
el T YToh s,

The longitude and latitude of the ship as well as a timestamp of the target fix is made. The system can store
up to 9 measured reconnaissance targets M1-M9. Each new measured target will be stored in sequence M1-
M9. Any new target will be assigned to the next number in the sequence. If all the slots are filled however,
the previous contacts will be overwritten one by one,starting with M1. If the contacts have been entered
manually, they will never be overwritten,but can be either cleared or overwritten by inputting a new
coordinate on that slot.

Z—7y MEIETIH, oL LEEL 24 L2V TRMEREINE, AT 401F, 9T ComEL 7%
HE 2 =7y F MI-M9 2K C& 2, H L OB HEZ &1 MI-M9 L CRFEFE 5, #HLHABICE
V=TV ANDORDFEEVREZONS, TR_RTCORey BTS20, IOy X7 B ML 25—
DODFEZXINDG, aVEI M EFETANLEZL, LU EEZINZ VA, g LLZY .
A\ y MCHT LWEEEZ A LT LEHETE 2,

--P359—

--P360--

Fixs

Visual fixes are made as a navigation or target fix is made, however the current destination is irrelevant.
Prepare a fix by pressing the fix trigger to the first detent (T0-T1), confirm position of the ship when
directly above it by pressing the fix trigger to the second detent (T1-TV) or cancel the fix by releasing the
fix trigger (T1-T0). A new reconnaissance target will be created on the current position.
Y2774y 7237 —va v NEGABREEE LTT) 2 TE 20, BEDITERL 13I8
BfRCH 2, EIEDHESRICIE, BIEN VA —% 1 BRH % C5 & (T0-T1), MM o (7iEwEE I 1 EEe B2
TEIEN VA —% 2 BEH E CHIK(TI-TV) £ 7213 BIEZ ¥ v v 2L 51Cid, fix b U A —% @S (T1-
T0), #TL WEKHESBIEAE IR TIN5,
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Radar fixes are made by setting the radar mode selector to Al and using making a normal radar fix on the
ship’s radar contact. The data panel will indicate the bearing and distance to position of the radar cursor
(cross). When the fix is made, the data panel will alternate between longitude and latitude on the first five
digits. The sixth digit will alternate between a minus sign (when displaying longitude) and the
reconnaissance target number (when displaying latitude).

L—X—BIEEL — X —F—FEL 77X —% AlICLCUlEDOL — X —BIE2 O L — X —a v &2
FETIT 9o 7T =2 XA NI L — K —Hh — V(7 m R)~DJL & BRI RN S 2 AEIE % 1T 5 IR,
T — RN A VIR L BE DA D 5 iR BV YV b 5, 6 HiTHIZ~ A F RFL 5 (% DIRFIZERTR25HE
J) L HE BT (X ORFIRIEL 2 20R) 032 BICYI ) Bb % .

The CI will display the completed fix point with the circle marker until a new destination is set,or a new fix
is prepared.

BIERA v FHBEREINE 0, FTLWEIEMEKI NS E T, CLICIEET LAZBIERA v 2 —2 0
=" —KRT 5,

BAMA  REF
GRANS
LoLA

Prepared visual fix

Figure 223 Prepared fixes.

15° 41 30 M}nus sign

Completed fix (either visual and radar)

Figure 224 Completed fixes.
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--P360--
--P361--

Transfer to tracking target

Data from the target measurement mode (MAL) can be transferred to the target tracking mode layer (SKU).

This is done by selecting the desired measured target in SPA/MAL and then pressing the waypoint button

LS/SKU twice in rapid succession. A successful transfer is indicated by the tracked target number (S1

S9). A failed transfer (due to the tracking slots being full) is indicated by six minus signs. Transferred

targets are assigned the lowest available tracking slot number.

HEHEE— F(MAL) 2> 5 07 — 2 ZHEGBYE — FL 4 ¥ — (SKU)~NERi%$ 5 2 e 3 C& 3, Thid

SPA/MAL CHIE I N/MEOHEZERL, Ricv =4 K4 v b R&Z v LS/SKU % 2 FkelF CTFiEe

AP, BRI 3 2 L BHEARERE S (S1-SO) RN I N5, Bk AR L 72 5 GBI R v v F A3 o i
Mo T 3)6 DDA FALETAERING, TR INBHEIL, RHECEIZR oy b F5ICH

hhToN B,

--P361--

--P362--

Reconnaissance target tracking SPA/SKU

The purpose Target Tracking SPA/SKU is to determine the course and speed for discovered targets.Data
is stored in a separate data layer SKU with room for nine separate targets (S1 - S9).
HIEEYF SPA/SKU O HINIZFRA I N7ZHEO a2 — R L EEARET 2L THDL, 7—21F 9 2Djl
Fh o 72 HER(S1-89) & L Ic Kl Z FF o n#l iz 7 — X L 4 ¥ SKU icfjffE v 3,

Mode SPA/SKU is selected by, in mode SPA/MAL and with the data selector in AKT POS,pressing the
waypoint button LS/SKU once. This will result in the latest selected, measured, or transferred target in the
SKU layer being selected as a destination.

£—FSPA/MAL T7 =% tL 27 Z—20ATKPOS TH Y, v =4 KA v FKR&xv LS/SKU % —EH#fF
& SPA/SKU E— F2HEIRIND, ZNICTE > T, mEIGER, HIE X 7z XITH5E X 7z BIE S SKU
LAY —TERINATERL RS,

In mode SPA/SKU only targets in the SKU-layer can be selected as a destination. A target in the layer is
selected by with the data selector in mode AKT POS pressing the number (1-9) on the data panel
corresponding to the desired target number (S1 - S9). As the tracking targets cannot be selected in any
other mode than SPA/SKU, the mode is indicated by a tracking target being the destination (S on the
destination indicator).

SPA/SKU &— F<Tld, SKU LA ¥ —DOHIELZTATEHE L TGRINTE 5, LA v —DHEZERS
21k, =&l 27 X—%E—FATKPOS ic LT, F¥ 0 HEHK S (S1-SO)ICHET 2. F—& %
N DFF(1-9) &3, I8P EAEIL SPA/SKU LIS D £ — F TILER 2\ 720 GBI E2MT & SE DR IX
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1T 2R ER TR TN 5 (S AT E R ERIC),

Fixs in SPA/SKU

A fix in mode SPA/SKU means that the position of the target is updated, as opposed to merely determining
the position of the target in SPA/MAL. Two fixes per SKU target can be stored,from which the position,
course and speed of the target ship can be determined. The two fixes must be taken with at least 3 minutes
in between. On taking a new fix, the most recent of the old fixes is kept, if it is at least 3 minutes old. If it is
less than 3 minutes old, the oldest fix is kept and the more recent is overwritten by the new fix.

SPA/SKU € — FoOEIEOE®RIZ. HEMLEOER CH Y, KA ICHICHIEOMEZRET 2 DI
SPA/MAL T® %, SKUHIC 2 DDBIEZRFFTE, 20606, HEMMEDNIIE & 7 — R LHEZ R
ETES, 2200BIEEZNENIDULEET 2T LR 5, HTLWEIEZBZRIICE, doL&d
HWBIERD R L 3 Bl REFEN2, 2B 30X 0 R0, $ oL ddinE
ERRFFEN, Dol bRAEDD DB LWMEIETEEZINS,

A SKU-fix that does not result in a target course and speed is called a type I fix. A transferred target from
the SPA/MAL mode is a type I fix.

HEEDa—2 e #lE% H 725 37w SKUEIEIR, 24 7 TEIEEMIEN S, SPA/MAL 2 bRk Iz
HEER 2 4 T IEIETH 5,

A SKU-fix that does result in a target course and speed is called a type I fix.
Hif o a—2 L#Ex% 7253 SKUBIEZ 24 7 IHEIEL W E T,

SKU targets can be determined either by visual fixes or by radar. Display will however be slightly different
between the two types.

SKU HEIZHHUEIER L — X —TC, IRETEZE T, ZD2200F—FOXRRICIEOTRENLEDD X
ER

In mode SPA/SKU fixes are prepared by in the same manner as in SPA/MAL. Prepare a fix by pressing the
fix trigger to the first detent (T0-T1), confirm position of the ship when directly above it or when the cursor
is on the target by pressing the fix trigger to the second detent (T1-TV) or cancel the fix by releasing the
fix trigger (T1-T0).

E£— I SPA/SKU {&1EIZ SPA/MAL & [H U FIECHEfFEI N E S, BIEOHERFIIEEL V7 —% 1 KH
(TO-THE Tz FFiC L, BEFEERET, H30EH— Y i BEICHEDE T, BIRONIE 2R L 7
LIEIEL Y M —7% 2 BRHETHIK, BIED X v v 2V IZEIE N V77— 2 #E5(T1-TO),

When preparing a SKU-fix (either visual or radar fix) the destination indicator will display a red S. It can
either be solid or flashing with difference frequencies (1.2 or 0.6 Hz). The display has the following
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meaning:

If the S is flashing with 1.2 Hz, this means that the SKU-target does not have any SKU-fix older than 3
minutes. If the fix is completed, it will result in a new type 1 fix.

If the S is flashing with 0.6 Hz this means that the SKU-target has two earlier SKU-fixes and one of them
is older than 3 minutes and the other less than 3 minutes. If the fix is completed, a type II fix is made,
resulting in course and speed of the target. It is however, calculated from the older fix, as the recent fix is
too young and will be overwritten by the new fix.

If the S is solid the SKU-target has one or two earlier SKU-fixes and it/they are older than 3 minutes. If
the fix is completed, a type II fix is made. The course and speed will be calculated from the most recent fix
and the new fix. The oldest fix will be overwritten.

SKU BIED M I (A 2 ik L —FEIELT )T ELIERRICR N S ORRHBRIND, Th
E. BT B o 7 AP o (1.2 22 0.6Hz) T Xy BRFUT O LS REKTS 5,

- S A 1.2Hz TR T 3354, T OEK T SKU HEE X 3 47U EfGE L 720 SKU ﬂszrbthJ:Ja’ A%5)
NTwiaw, BEXRTETLEZL, SNEFHFILWEAL T TDEIEL R,

* S 78 0.6Hz THUIAT 24, SKU HEEICIZdIc 2 2D SKU BIERH b, —2ik 3 A EFBEL, b
I D 3NUTTH L, BIENTTTEL, 24 7 NEBEFMERS L, R LT, BHFEOa—x&
A= F2MF6N2, TRE L2 LAERS, EWEBESEET E HiLWBEC ko LEE SN 20
HWBIELOFE I NS,
cSHRATL T EA, SKUHEIZ 122 SKUBIEZLTEY ., Inbid 3 ERiTth s, &
ERET T 2471 OBIEXERING, 2—RLAE =2 5 & HREDEIELH L W EIER
bRt I N5, HwWBEX EHE I N2,

--P362--
--P363--
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Solid = Type Il

1

Dest. ind.

- Left 25° 72 km
N\

i

0i7{2 4\

5| e

©

Prepared radar fix, type Il

Solid = type Il

T EIl
1 Dest. ind.

Dest. ind.

Course 135° Speed 21 knots

Prepared visual fix, type I Completed fix type II,
Fix trigger TV.

--P363--
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--P364--

When the fix is completed, and the fix trigger is still held beyond the second detent (TV), the display on
the data panel is dependent of the fix type. If the fix was a type I, the data indicator will display the target
ships course and speed (in knots). If the fix was a type I, six zeroes (0) will be displayed. The circle marker
will remain on the target position (if using a radar fix)

BEIEMTET L. BIEN ) A —% 2 BEH(TV)E THWTRIFL T BT — X X3 VI IHEIE X 4 7K
FLRRBEING, BERZA TN THNIE, T—24 vV 7 —2 I ZBEOEMD a2 — R L #EE(/
vy FCO)RTRENDG, BIEBZATTTHNIE, 6 2D 0 BRR-INE, F—27~—Hh—2HENEIC
Ko (L —X—EIERERL25A),

S|

Dest. ind.

Completed fix, type |. Fix trigger TV

When the fix trigger is released to TO after a completed fix, the data indicator’s first 5 digits will alternate
between the longitude and latitude, similarly to the display in SPA/MAL. The last digit will alternate
between the target number and a minus sign.

BIEAET LT BIEN ) —%2RKL T0ic% 5 &, SPA/MAL DFIRD XL, T2 A VI T —2D
BRAID 5 HTZCHICRIE L LY V b 5, REDHTIZHIEES & <4 F RSB LAICRREING,

The data indicator and the CI will display the completed fix until a new destination is selected or a new fix
is prepared.
T—=RA v r—2—b CLIIHLITEEMNERI NI, ILWEBIEOHHI NS £ TITEIET T D
KRz DT 5,
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Dest. ind.

Minus sign
15 a7 su

Completed fix, fix trigger TO

--P364--
--P365--

Data input/output for reconnaissance modes

Several reconnaissance functions are only programmable / accessible in mode SPA.

BB OEEREEEIZ SPA E— FCHRE T T u 54/ 7 722 LTS,

Normally pressing the RENSA (CLEAR) button while airborne will result in that the fixes being cleared, in
mode SPA the button has other functions:

% RENSA(CLEAR) R &2 v ZRITHICII T &, BIER 2 UV 7 3N E 323, SPA TEF X v A5l %HEl
zLET:

In mode SPA / MAL (Recce target measurement) the latest selected / measured target is cleared on the
first press of the button, the second will clear all the measured reconnaissance targets if pressed within 2
seconds of the first press and no digit button or fix trigger has been pressed in-between. Individual targets
can be cleared by entering 0 manually on the desired target.

SPA/MAL(H% HEEHIE) € — F Tl RBIGER/E L ZHELZREYIOML T2 VT L, YO L
20 2HUN. Zofic, FESRZVEMLEY BIEFN ) A —%250F, 2RIHOR X v e, &
RCOHE L ZEEREZ 2V 7 LET, Ao HiE, F20oHEIcL T 0 2FEHTcALT2Z )Y
TTEET,
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In mode SPA / SKU (recce target tracking) the first press of the button will clear the latest tracking fix. The
second press of the button will clear all the tracking fixes for the current destination.

SPA/SKU(HZ HELEWR) € — F TR L. sHoBIMEIEZ 2 V7 LEd, 2 BIHICKRX V%
e, BAEDITRREDORTOBIPMEIELRZ Y T INE T,

Input VIND/RUTA/MAL

With the data selector in mode VIND/RUTA/MAL, coordinates or reference numbers can be entered for
the corner and centre points for the patrol are display RUTA, as well as for manually inputting
reconnaissance targets (measured targets). Input can be made in any master mode.

T =%+t L7 %= VIND/RUTA/MAL % — F T, BIEX ISR ES © RUTA TRRENDE a1 —
NEYTDa—F—Kf v ehln, EEAEGBEE 2 AN TE S, ANZTRTOTRAX—E—
FTT% 3,

Input of corner and centre points (R1 - R8) is made by entering longitude, latitude or a reference number
in the data panel, and confirming by pressing the corresponding waypoint button (R1 being B1). Corner
points are required to be in sequence starting with R1. If the sequence is broken, the new point becomes a
centre point. Point R9 is always a centre point regardless of the sequence.

2 —F—(RI-R8) L A A v ML L L, ZRBERE2 T -2 A2 DAL, BT T %I 3R
BTy 2 ARKL v ERZYRL 225 RLDKRE ) 2T, a—F—F4 v Fic X 3MMAFIE RL 225
M 5, @RS BRYINZHE. FTLWEA Vv PP REAL v e b, ROKFA v MidEIcER Y L BfF
mHRRAEA v TH B,

Input of measured reconnaissance targets (M1 - M9) is done in the same manner as the corner points.
Enter the coordinates or reference number, and confirm by pressing waypoint button L/MAL and then the
corresponding number on the data panel.

B S N2 EEEEMI-M)D AN a—F =84 v v b DA EFAKOTIETIT 2 5, JEBIEE & SIR%E
FEANL, V2 AKAL v P RL Y L/MAL OF%ICT — 2 AL ORIGT 5 H5 TR %,

Pl

Measured reconnaissance targets, corner points and reference points are cleared by pressing the RENSA
(CLEAR) button when on the ground, if the data selector in in modes ATK POS,REF/LOLA,
BANA/GRANS, VIND/RUTA MAL, and TID. Measured reconnaissance targets
are cleared by pressing the RENSA button while airborne in mode SPA / MAL selected.
ML AZEZHARE, 2 —-F —-FA v P eSRESRI, ETT -2 2L 2 %2 -2 ATK
POS,REF/LOLA,BANA/GRANS,VIND/RUTA MAL, ¢ TID £ — FCTHhiiE., RENSA(CLEAR)® & v
3L 7Y 7 TE DS, THIE. SPA/MAL £ — F 23R L T RENSA O R X v 2432 & T, ML
g HEE T2 ) T TE 5,
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Input TID

In mode TID, fix timestamps can be entered on manually entered measured reconnaissance targets. Input
can be made in any master mode. Input is made by inputting the time in hours,minutes and seconds and
confirming by pressing L/MAL and then the corresponding number on the data panel. Fix timestamps for
measured targets are cleared by pressing the RENSA(CLEAR) button when on the ground, if the data
selector in in modes ATK POS, REF/LOLA,BANA/GRANS, VIND/RUTA MAL, by pressing the RENSA
button while airborne in mode

SPA / MAL selected.

E— F TID Ti3, FECAN LARMEZEEEDO X4 72Xy TEIEZ# AN TE S, ANIFEDwRA
—E—FCTHARETH 2, AT 5iciE, Wl 0. B AL, L/MAL 4L, RIZT— X% LD
WIGT 2HFSTHRT T 5, BMBEHEO XA A2y FEER, kT, 7—%2+%1L 7 %x—2 ATK
POS,REF/LOLA,BANA/GRANS,VIND/RUTA MAL T&1¥., RENSA(CLEAR)+® % v CHli{k T &
RAiTHIZ. SPA/MAL %33R L, RENSA + % v %9,

--P365--

--P366--

Input TAKT

In mode TAKT, a Stand-off warning distance can be entered. All targets will share the same stand-off
distance. Input can be made in any master mode.
TAKT £—FTld, A2V FA7EERHESATITE 2, 2TOAKFTRIC A X Y VA 7z G5
5, AN3&ETO~vAZ—%F—FTHEETH %,

Input is made on address 30 and then the desired warning distance (01-99 km) and confirming by pressing
waypoint button LS / SKU. Input of 00 km means that no warning is given. Standoff warnings are cleared
on setting the master mode selector to BER after landing, or clearing in mode TAKT.

ANET FL 230 & AEOEEHHE01-99%km) L 5ETICY = 4 K4 v F R %~ LS/SKU % 4, 00km
DANBFEE LW L2BKT 5, A2V FA7ESRR, HELTX4—F—-FxL 2 %—% BER
555, TAKTE®E—F2 079252707 TE3,

Stand-off warning is indicated by:
Flashing fully extended time / distance line in the HUD.
Flashing number in the destination indicators second digits as well as a “temporary”destination change
to the warned target. This will result in:
- Warning in the destination indicator.
- Distance on the distance indicator.
- Heading bug on the course ring.
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- Left / right displacement on the HUD and the ADI flight director needles
- Direction / distance of the circle marker on the CI.
Stand-off warning is cancelled in the one of two ways:
Cycling the fix trigger from the first detent (T0-T1-T0). The warned target is set as the destination.
Warned tracked target (SKU) is only cancelled in master mode SPA.
Manual destination change. Warning is cancelled and selected waypoint becomes the destination.
ARV FAT7EGRUT2RRT 5:
- HUD o i3 2 K & oo 7= el /BEREZ 4 v
ATERRIETRGO 2T HOHR S DR E 7213, "~ A" EEBEr O DT EREH, Zofife LT
ATE RGO TS
- PR T A o Bk
=RV VT DN T4V TS
-HUD of/ficB8é ADIO7 74 FT 4L 27 X—=—FL
-Cl D% — 7 )b~ — 1 — D i i/
ARV EATEEL 22005b 120K THy VLI N5:
EEN YA —% 1 BEHE THIK L D VIRL(TO-T1-T0), EHHEBIfTERL L Try bIha,
<A X —%—F SPA Cli. EHBHHECKUZTFAF >y verInsd,
CTFENTERAE, BERIF Y VA TERL 2T 2 A FA v TR E RS,

Non-cancelled warnings last until the warning parameters are no longer fulfilled. When this occurs, the
most recent waypoint (LS, B1 + B9, or L1, L2) will be selected as the destination.

Fr v INBITIUE, NTA—ZPE L INETTEERREIET, 2oL AGHIER. bol
biEWwy = A KA v F(LS,B1-B9 XiF L1,L2) #1725 L GERT 3,

Note. Fix taking is inhibited as long as the stand-off warning is active.
Note. 2 # v F A 7EER LTV ERY | BIEZEIEIh 2,
--P366--

--P367--

Output VIND/RUTA/MAL in mode SPA

Coordinates for corner and centre points for the patrol square can be displayed by pressing and holding the
corresponding waypoint button (B1-B9).

NEB— AR TTOa—F— b PREDFEEIINIGT 2V =4 KA ¥ bR XV (BI-BY) 2 L) 2
ERRIBFDLILENTE S,

Readout of the measured reconnaissance targets is done by pressing and holding the corresponding number

on the data panel

ML EEAEOHGAE LIZ, 722V ONET 2 HSEZML TV IRFRRIE L2 L3 TE 5,
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Output TID in mode SPA

Timestamps for measured reconnaissance targets is done by pressing the corresponding number button on
the data panel

ML EEEREO XA A2 TE, T =22 NOMIET 2 HZ 2L T 2MERE 25 2 L2
‘(‘\ % 5 o

Output TAKT in mode SPA

Current stand-off distance can be displayed by entering address 30 in TAKT/IN and then setting the in/out
selector to OUT.

WHED R 2 v ¥4 7 #RElx TAKT/IN ©7 FL 230 % A1 L7z, infouttL 27 X —% OUT ICFT 5% &
RNIEBLILHBTE D,

--P367--

--P368--

EMERGENCY PROCEDURES

--P368--
--P369--

Some of the following procedures are printed on the left and right placards on the inside of the glare shield.
DUTFOFED N Ohld, LTy =V FHICERINTLET,

Engine fire

On right placard.
Fire suspected: (fire indicator light lit or other
suspicion)
Low pressure fuel valve (LT- KRAN=: OFF.
Lowest possible RPM.
AIRCRAFT ON FIRE: NO
Land as soon as possible.
Aircraft on the ground:
Throttle: OFF.
> 3 seconds: Main power (HUVUDSTROM): OFF.
Egress aircraft as soon as possible.
AIRCRAFT ON FIRE: YES
EJECT EJECT
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A I FCHk

KEDEEN KRBT, I DEE)

K FEBREL S 7 (LT-KRAN=: OFF
AJHE 72 PR 0 A [AHERL,

fTZERE DA Z T 5:NO

AIREZR R 0 5. AR X

i ZE kDS i Fic:

2wy b OFF

>3, 24 v 7 —=(HUVUDSTROM): OFF
I CIHiZEE 2 b 5,

MiZE2s R 2 CTus 5. YES

B H

Engine Flameout

On left placard.
Sudden engine RPM and temperature decrease
Throttle: Ground idle
Decrease altitude below 12 km (12.000m or 40.000ft).
ENGINE restart (ATERSTART). Press 2 seconds
Manual fuel regulator (BRANSEREGULATOR) < 9. Manual (MAN)
If no RPM or EGT increase within 20 seconds:
Engine start switch (START) (Normal engine start procedure).
Fly gently.
Land as soon as possible.
FEICRCHR
FIRD T v Y v AL & IR DK
Z2ay b HETA P
EEE 12km LUFIci# L 3,
T v ¥V EIREI(ATERSTART) 2 B3
EMEIL ¥ 2 L — % — (BRAENSEREGULATOR) <9. Manual(MAN)
[BlRE 0 = v & ViR EE DS 20 @ L TH ML 2 wih:
TV VU AZ—F A4 v F(START) GlHE DT v ¥ v IEETIE)
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--P369--
--P370--

Engine compressor stall/surge

On left placard.

Reduce AoA (a) and G-load (nz)

Maintain throttle.

If atypical compressor stall / surge (indicating an engine fault)
AND / OR compressor stall / surge remains:

Reduce throttle below afterburner.

Highest possible RPM.

Fly gently.

Land as soon as possible.

FEICRCHR

AoA(a) & Glnz) i 59

28y bR

W av 7Ly I —2 b —N/F =V (v ViERR)
AND/OR a2 v 7Ly ¥ —Z b= /HF =V 25K 3
TI7Rx—=N—=F =P TFTFETRARY FLETIT2

KPR AT HE 75 [R5

EELRIT

BIIRF A P

Abnoraml thrust following compressor surge/stall

On left placard.
Fly gently
Engine nozzle position
OPEN CLOSED
If required: Jettison weapons stores (press NODFALLNING VAPEN)
Throttle: In-flight idle, Reduce
altitude below 9 km (9000 m /
30.000 ft)
Manual fuel regulator (BRANSEREGULATOR):
Manual (MAN)
EGT: Max 570° C
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If required: Jettison weapons stores (press NODFALLNING VAPEN)

Land as soon as possible + / Eject *

FEICREEK

B 2 TRAT

IV ANKRY Y g v

OPEN

WEECH NI e & %% (NOD-FAELLNING VAPEN % fi4)
CLOSED

20y b ATRITH T A4 K, &% 9km(9000m/30,000f0) LA 12 T %
FEREIL ¥ 2 L — % (BRAENSEREGULATOR): F 5 (MAN)
EGT:®&K 570°C

WG H NI S % By 5 (NOD-FAELLNING VAPEN % ##3)

Reduced thrust after take-off

On cover below the Head up display (HUD). In case of a suspected reduction in engine thrust.
Throttle: Military power (max dry thrust)

If problem persists:

Manual fuel regulator (BRANSEREGULATOR): MAN

If required: Jettison weapons stores (press NODFALLNING VAPEN)

Fly gently

Land as soon as possible

If take-off cannot be completed or aborted: EJECT

~Yy T v T TF4 ATV AHUD)DAA=DTiLh s, v AHENOETHED LG
ARy PV RY =T =K T A H#HET))

AVRID/S TR TEy

~= a2 T VREIL ¥ 2 L — % —(BRANSEREGULATOR):MAN

WABET B T T D B FE(NODFALLNING VAPEN % #157)

a0 e AT

ATREZRRR D 3 T & RE

HEFEASTE T C & etk 256 5 H
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