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COCKPIT OVERVIEW

The cockpit of the MiG-29 fighter is a complex, carefully thought -out set of controls, instruments and display
devices, developed taking into account the high requirements for combat effectiveness, flight safety and
minimization of the pilot's workload in a fast-paced air battle. The Soviet school of aircraft construction has
always paid special attention to the ergonomics of the pilot's workplace, striving to ensure intuitive
interaction with the aircraft's systems.

The basic philosophy of the MiG-29 cockpit is the "everything is at hand" principle. The key controls needed
for navigation and combat are grouped on the aircraft control stick and engine control levers in accordance
with the HOTAST Hands-On-Throttle-And-Stick - concept. This allows the pilot to perform most critical
operations without taking his hands off the primary controls and his eyes off the area in front of the aircraft
or the head-up display.

The instrumentation is represented mainly by analog, "pointer" instruments and light displays. This solution,
typical for aircraft of its generation, ensured high reliability and readability of readings in various lighting
conditions.

Control panels with the corresponding controls and instruments are divided into four groups according to
their position in the cockpit:

i Front Instrument Panel and adjacent panels

i Left Console

T Right Console

T Power Unit, installed in the cockpit behind the pilot's seat (not available for DCS pilots)

The instrument panel contains the most important and necessary instruments that are used most often by
the pilot during flight.

The instrument panel consists of four panels: two left side panels, one middle panel and one right panel.

The aircraft's lighting equipment includes:

i Internal lighting, consisting of a white light illumination system for instruments and consoles
i A floodlight lighting system for instruments, consoles, and a map

T A TLP waring and signaling light panel

T Landing and taxi headlights

i External lighting.

I'n this chapter, weodll explore the |l ayout and function
the DCS: MiG29 (version 9-12) fighter. This foundational knowledge is essential for mastering both flight

operations and combat tactics. Familiarity with each switch, button, and display element is crucial for

executing missions safely and effectively.

EAGLE DYNAMI Qg



Front instrument panel

The Front instrument panel is the central element of the pilot's information field. It contains the most
important flight and navigation instruments, power plant operation indicators and aircraft systems.

L_L S

Figure 1: Front instrument panel

The central part of the instrument panel contains the main flight instruments, most crucial of them are
duplicated on ILS. The panel layout corresponds to the classic T-shaped scheme.

All levers, buttons and switches used in emergency situations are marked red on frames, caps and fuses. To
simplify the readings of various scales, the safe ranges are painted with Blue color, edge and threshold
values with color, dangerous and prohibited values with Red.
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The left side of front panel is devoted to the flight control instruments and weapon controls. Emergency and
nose wheel brake levers are also placed here.

1

Figure 2: Weapon and flight controls
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Master caution lamp-button
Combined AOA / G meter

Weapon control panel. PSR-31
Emergency brake lever

IAS indicator. US-1500-1

Altimeter. UV-30-2

Flight and landing indicator. IP-52-03
Course setting unit

Flight Clock. AChS-1M

. Horizontal situation indicator. HSI. PNP-72-12

. TAS indicator

. Attitude director indicator. ADI. KPP-SI

. Combined device DA-200P — vertical velocity indicator

. Nose wheel brake lever
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At the right side of the front panel, the radar altimeter, defense control unit, engine operation, fuel, hydro
and oxygen systems indicators can be found along with the AEKRAN and RWR displays.

BHCOTR 1

ONAcHAag

10

Figure 3: Right side indicators and controls
ADF beacon type selection toggle switch
Flare dispenser control panel

Radar altimeter indicator

Tachometer. ITE-2TB

Gas temperature meters. ITG-1

Combined pressure indicator

Life support indicator

Ramp position indicator

e N s WM

Radar warning station. SPO-15LM
10. Fuel flow metering system indicator. ISTR4

11. "AEKRAN" control and warning system display

(OB Right console
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Below the instrument cluster lies a central pedestal, housing the voltmeter, manometer, pitot switch, flare
dispenser control unit, cockpit temperature set and weapon settings panel.

Figure 4: Central pedestal

Voltmeter

Dispenser control button
Weapon settings panel. PG31
Cockpit temperature controller
Pitot selection lever
Manometer. M-2A

o g rwh R
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Weapon control panel. PSR31

i
05l
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Figure 5: Weapon control panel. PSR-31.

The Weapon Control Panel (PSR31) controls major combat parameters of the armaments, sensors and HUD:

1.
2.

MASTER ARM switch . "ARM" - "SAVE". Connecting combat triggers on stick to the weapons circuits.
Three -position "ZONE" toggle switch . Selects radar operating zone by azimuth "LEFT"- "CENTER™
"RIGHT."

"IR GAIN/HELM BRIGHT." potentiometer . Adjusting the sensitivity of the IR optical -laser receiver
(KOLS) in the scan mode or the brightness of the HMD symbology in the "HELMET" mode

"PREPARE MAN" - "AUTO" switch . Missile launch preparation mode. Normally i "AUTO', but can be
switched to manual if required or if the WCS computer fails to detect the target range.

"ALL" - "SINGLE 0.5 ALL" selector 7 Ammunition Release Mode . Determines the release pattern
of the selected munitions:

"ALL" - paired launch per trigger press.

"SINGLE 0.5 ALL "- single launch per trigger press.

Note, the label "SINGLE 0.5 ALL" reflects a localization artifact likely a direct translation from Russian
letteringd found in the German version of the aircraft. It may appear cryptic, but it essentially denotes a
single-release mode with half the quantity per launch compared to "ALL".

"SPAN" potentiometer . Tunes target wing span control system with digitization in meters and indexes
MED, C, B (MED" - medium, "S" - small, "L" - large) - to set the target size for indirect DLZ range
computing along with setting to semi -radar R-27R missile.

S1 DLZ computation for cruise missiles

MED - for targets such as MiG-21, F-15, F-16

L - for targets such as Tu-16, F-ll, SR-71, B-1.

"WCS MODES" Switch

"TOSS"T enables loft bombing calculations

Right console
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"NVG"i temporarily disables the combat modes of the WCS and FCS and enables navigational modes
across the UIS (Unified indication system)

"RAD"T enables the radar operating mode

"IR" T IR sensor mode using the KOLS receiver unitonly. Main IR mode with manual target designation
by TDC

"CC"i IR KOLSoperating mode for close combat - with automatic lock on a visible target without
preliminary manual designation

"HELM"T enables HMD target acquisition in the direction of the pilot view.

"OPT"1 enablesthe OEPrNK sighting system to engage visually visible air and ground targets by guided
munitions with the laser rangefinder

"BS'i Air to Air Missile boresight mode using missile seeker.

IAS indicator.

1. Speed scale in knots x 100

; KNOTS' ' 2. Pointer

\ X | 0 /
\\ Tyl ?
~ 7

Figure 6: IAS indicator.

The instrument airspeed indicator USM-2AE displays indicated airspeed. A single pointer indicates airspeed
values between 0 and 800 kts on a non-linear scale. Mach number is indicated on the inner scale.

The pneumatic inputs for the indicator are impact and static pressure supplied by the main or the backup
pitot tube.

Since the indicator is directly driven by the pneumatic outputs of one of the pitot tubes, the indicated
Mach number may differ from the real value by as much as M 0.05 due to non -linearities of those
pitot tubes.

EAGLE DYNAMI| @K



Altimeter. UV-30-2

1 1. Altitude scale in feet
2. Altitude counter
3. Pointer
2 | 4. Pressure meter B
5. Pressure R setting knob.
3
4

Figure 7: Height indicator. UV-30-2

The altitude indicator UV-30-2 is designed to indicate the relative barometric altitude from 0 to 100 000 ft.
Electrical power is supplied by the ADC system, since the altimeter is an integral part of this system.

Device equipped by scale [1]in feet, four -digit counter [2] and pointer [3].

A barometric setting knob [5] adjusts the barometric setting on the hPa counter of the altimeter between
700 and 1080 hPa on four -digit counter  [4].
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Flight and landing indicator. IP-52-03

Upper speedbrake

Left wing toe

Left wing flap, "TAKE OFF" position
Left wing flap, "LANDING" position
Nose landing gear

Main landing gear

Lower speedbrake

Right wing flap, "LANDING" position
. Right wing flap, "TAKE OFF" position
10.Right wing toe

11.Red light

11

10

©CoNOGOM~ONE

Figure 8: Flight and landing indicator. IP-52-03

The device is designed to monitor the position of the chassis, flaps, brake flaps, slats, and to warn the pilot
about the need to release the gear.

Attitude director indicator. ADI . KPRSI

—

14

13

12

11

10

Figure 9: ADI.

The attitude director indicator displays the aircraft's attitude in pitch, roll and slip. The slip indicator is built
into the lower part of the device. The position is indicated by the aircraft symbol relative to the horizon, the
pitch is indicated by the position hemisphere. The device is also equipped with the navigational helper
directors.
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On the front of the device are located:

1. Pointer, indicating the position of an aircraft relative to a horizontal plane

2. The pitch angle scale in the center consists of movabl
of pitch angle, the division value is 5A and digitized
above the horizon line and black below the horizon line.

3. Pitch off flag "T", azimuth off flag "K". These flags are dropped by the signals from AFCS or landing
system.

4. Silhouette of an aircraft relative go horizon line.

5. Pointer indicating the position of an aircraft relative to a given flight path trajectory in the vertical plane

6. Fi xed scale for measuring roll angles, graduated withi
The scale smallest division value is 5A up to 30A and

7. "CAGE button -lamp

8. Slip indicator

9. Aircraft symbol position adjustment knob

10. The command (director) bar showing the right or left side moves relative to the center of flight trajectory.

11. The command (director) bar showing up or down side moves relative to the center of the flight
trajectory.

12. Zero index circle

13. lllumination lamps

The operating angles at which correct readings are givenare0-3 6 0A r o-B60Angdi Dch, with the
ofthe80-100A angle zone during climb or descend.

Horizontal situation indicator. HSI. PNR72-12

The Horizontal Situation Indicator (HSI) presents a hori
to its navigational environment . l'ts rotating compass ca
always aligned beneath the course index.

The displayed information on the HSI varies depending on the selected navigation source. The instrument

operates on 36 VAC power and provides a unified indication from aircraft to ground, covering the following

parameters:

- Current course

Selected/Set course

Desired course angle

Drift angle

Distances from 0 to 999 nm

- Course deviation from the specified angle

Azimuth and heading angle to the primary radio station

- Flight path deviation

Lateral deviation

Right console
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Figure 10: Horizontal situation indicator. PNP-72-12

Range indicator

Range indicator curtain when inoperative

Azimuth to WP or NDB. Bearing pointer

Desired course pointer

Current azimuth A1 and NDB sensor failure flag "VL"
Combined scale

Current course scale

Test control button

Localizer directors (ILS indicators)

10. Desired Course set knob

11. Equisignal round mark of the localizer radio beacon deviation
12. Glide path deviation indicator scale

13. Desired course (heading) pointer

14. Glide path radio receiver failure flag "GS"

15. Desired course angle (heading) window

16. Desired course angle (heading) indication

17. Current course (heading) index

18. Sensor failure flags.

©CONO OA~WDNPRE

The Horizontal Situation Indicator (HSI) provides a top/down view of the aircraft in relation to the intended
course. The compass rotates so that the current heading is always shown at the top. The Course Arrow
shows the required heading and the Bearing Painter points to the next waypoint. Distance to the next
waypoint and required heading are shown numerically at the top. The ILS localizer and glide slope bars are in
the center.

EAGLE DYNAM | (a4



Course setting controls

Figure 11: Course setting instruments
1. Magnetic course auto adjustment button

2. Desired course (heading) mode selector switch from "AUTO" to "MANUAL".

Master caution lamp-button

Figure 12: Master caution lamp-button

A master caution light flashes whenever a warning light illuminates on the TLP (red lights) or an AEKRAN
warning signal is displayed. When pressed, it switches off and the corresponding TLP displays switch from
flashing to continuous or "off" mode.

IS Right console
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Combined AOA / G meter
5 \\\)A .

Figure 13: Combined AOA / G meter

Reset button for G-Index tab.
AOA pointer

AOA scale

15A marker

25A marker

Red sector

Red mark on 7g

g scale

g pointer

©CoNoOA~MLNE

The AOA pointer [2], for the left scale [3], is electrically connected to AOA probes located at the left and right
forward section of the aircraft.

G-loads are indicated on the right scale [8] by a main pointer indicating instantaneous g -loads [9].
The g-meter is electrically connected to an external g-sensing transducer. Reset button [1] have not action
yet.
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Combined indicator DA-200P

The device indicator consists of three independent devices: a variometer VVI, a turn indicator and a slip
indicator, located in one housing.

The VVI indicates the rate of climb or descent of the aircraft. The indicator is connected to the static pressure
system and actuation of the pointer is controlled by the rate of change of the atmospheric pressure.
It can register a rate the altitude changes in climb or descend.

A turn and slip indicator are also incorporated. The turn needle indicates direction of turn but does not
provide accurate turn rate.

The slip indicator [5] is a curved glass tube with notches and ball inside, and located below the center. At the
bottom of the device there is an adjustment knob [6] designed to set the variometer pointer to initial zero
before the flight.

Figure 14: Combined indicator DA-200P

Variometer scale
Variometer pointer
Direction indicator scale
Direction indicator pointer
Slip indicator

Adjustment knob

I

2Vl Right console
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1. Indicator scale
! 2. Shorter pointer, counting the number M
3. Longer pointer, indicating true speed

TAS indicator

Figure 15: TAS indicator

The TAS indicatorUMS2,5-2U provides a combined display of TAS and Mach number. Electrical power
is supplied from the air data computer (ADC). The longer pointer [3] rotates at the linear outer scale [1]
to indicate values between 100 and 1400 kts. The shorter pointer [2] traverses the inner Mach number
scale. The input signals rely on ADC signals and air temperature.

Clock AChS1M

Large scale
Flight Time Scale
Stopwatch scale
Right head

Left head.

aprwdE

Figure 16: Air watch. AChS-1M

The AChS1M air watch is designed for:

] Displaying the current time in minutes and seconds

] Measuring short time intervals up to 30 minutes, in minutes and seconds
] Measuring flight time in hours and minutes.

The AChS1M device consists of three mechanisms:

1 The mechanism of a conventional mechanical watch for keeping track of the current time
T A stopwatch mechanism for measuring and counting short periods of time

] A flight time mechanism for indicating the time the aircraft has been in flight.
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All three mechanisms have a kinematic connection in the form of a lever system and operate from the drive
of the watch mechanism.

The mechanism of a regular watch works continuously, the hour and minute hands move during the
operation of the mechanism, and the flight time and stopwatch mechanisms can be switched on and off, i.e.
these mechanisms can work separately and simultaneously The time mechanism consists of two spring
movers (drives), a gear train, a starter and an oscillating system.

The operation of the flight time mechanism is determined by three positions:
i Start the mechanism

i Stop the mechanism

i Return the hands to their original position.

The operation of the stopwatch is determined by three positions:
i Start the mechanism

i Stop the mechanism

i Return the hands to their original position.

The watch dial has three scales:

i The large scale is designed to count time in hours and minutes and the operating time of the stopwatch
in seconds

i The "Flight Time" scale is designed to count flight time in hours and minutes

i The "Stopwatch" scale is used to count the minutes of the stopwatch operation.

The clock is controlled by two heads:

- Left, designed for winding the watch, moving the hands, starting, stopping and returning the hands of
the flight time mechanism to zero

- The right one, designed to start and stop the watch

- Start, stop and return to zero the stopwatch hands.

The right head has an arrow indicating the direction in which to turn the head to start the watch.
To set the hands, pull the left crown out as far as it will go and turn it counterclockwise to set the time.

The hands should be moved after the flight time mechanism has been switched off i a white signal should be
visible in the signal hole on the dial.

To set the hands to the exact time, you need to:

] Stop the watch by turning the right head clockwise

i Pressthe right head, return the second hand of the watch and the minute hand of the stopwatch
to zero

T Set the minute and hour hands to the exact current time

] When the exact time is sent via radio, turn the right head counterclockwise to start the watch.

To ensure accuracy, the watch must be wound once every two days.
The watch is wound by turning the left winding crown counterclockwise.
The clock runs for three days.

The watch starts working after two full turns of the winding crown.

Right console
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Nose wheel brake handle

Lever

Figure 17: Nose wheel brake handle

Vertical position — brake engaged.
Horizontal position — brake disengaged.

ADF mode toggle switch

Figure 18: Toggle switch for selecting the type of NDB beacon (outer or inner)

For ease of maneuvering during landing, switching [1] from the outer to the inner one is performed
automatically when switching to inner the "BEACON INNER" display lights up [2].
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Countermeasuresdispenser control panel

Flares and chaff are used against missiles.

The control panel contains of an emergency jettison button[1] and a three-
position toggle switch [2] for selecting one of three programs i "GROUND,
"FHS' 1 front sphere, "RHS' i rear sphere.

There is also a count indicator.

Indicator window

Figure 19: Count indicator

2

Figure 20: Countermeasures dispenser control panel

Radar altimeter indicator

The radio altimeter is designed to measure the true altitude of an aircraft above the ground surface. The
radio altimeter operates in the decimeter wave range and measures the true altitude from 0 to 3000 ft
regardless of visibility conditions and the nature of the earth's surface. The indicator scale [2] is graduated

accordingly.

The radio altimeter indicator provides continuous display of altitude by pointer [1], it provides data for light
signaling and voice information about the aircraft passing through a "low" altitude threshold [5] in
descending. The threshold is set by the handle [4].

If the red flag [6] is not dropped i the altimeter functions normally and indication should be considered as

reliable.

The indicator is equipped with a status check button [3]

Right console
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Figure 21: Radio altimeter indicator A-037

Engine RPM Tachometer. ITE2TB

The tachometer i engine RMP indicator is designed for continuous measurement of the angular velocity of
engine main shaft, expressed as a percentage of the maximum shaft speed.

The ITE-2TB measuring device has a scale [3] and two pointers, showing the speed of the left [1] and right
[2] engine respectively from 0 to 110% with 1% accuracy.

Figure 22: Tachometer ITE-2TB
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Fuel flow metering system indicator. ISTR4

The device is designed to display the remaining fuel and flight rang estimations.

Estimated flight distance indicator

Toggle switch for "TAC" - "OPT" estimations
Total fuel gauge

External tanks empty light "CL"

Wing fuel tank empty light "WING"

Tank 3 empty light "3"

Tank 1 empty light "1"

Minimum fuel marker 550 kg

Switch "T" - "P"

N> A~LONE

Figure 23: Fuel flow metering system indicator ISTR4

On the front panel of the ISTR4 indicator there is a switch "T -R" [9], to select information about remaining
fuel base on direct in-tank measurement or based on flow-measuring calculations of STR system; a switch
"TAC.7 OPT." [2], change estimated distance indication: for max fuel conservative flight modes "OPT"

or for actual flight mode fuel consumption.

The ISTR4 scale provides fuel readings in hundreds of kilograms. The estimated distance in EN cockpit
in nautical miles.

Right console
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Gas temperature meters. ITG-1

Thermoelectric thermometers are designed to measure the temperature of the exhaust gas flow behind the
engine turbine.

Figure 24: Gas temperature meters. ITG-1

1. Left engine gas temperature scale

2. Left engine gas temperature pointer
3. Right engine gas temperature scale
4. Right engine gas temperature pointer

ThelTG-1 meter is a magnetoelectric millivoltmeter, has a
tol1100AC, digitized at the points: 200, 400, 600, 800 a
by 100.

The scales have the yellow and red painted marks on a rim:
i The maximum permissible temperature when starting the engine in flight and on the ground
T The maximum permissible temperature when operating at maximum, afterburner and transient modes.
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Combined oxygen indicator

8

- RESERVE % FEED -«

Figure 25: Combined life support indicator. IKG-1
The device is designed to monitor the condition of oxygen equipment systems.

. Oxygen quantity in %

. Cockpit pressurization failure

. Cockpit pressure differential index

Oxygen flow indicator

. Cockpit altitude index x 3300 ft (1000 m)

. Cockpit alt 0 to 23000ft( 07000 m)

. Cockpit alt 23000 to 42700ft ( 7000613000 m)
. Cockpit alt above 42700 ft (13000 m)

ONOUAWNPE
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Combined pressure indicator

10

11

12

13

14

15

Figure 26: Combined pressure indicator. IKG-1

The combined pressure indicator IKG-1 is designed for in-cockpit display of the hydraulic pressures and the
air pressure in the main and emergency pneumatic systems of the aircraft.

IKG-1 has a pressure displays the hydraulic system pressures from 0 to 300 kp/cm?, and for the pneumatic
system from 0 to 260 kp/cm 2

The profile scale of the indicator "HYDRAULIC" "MAIN BOOSTER" is graduated into the ranges:
i red [1], corresponding to pressure from 0 to 100 kp/cm?,

i yellow [2] 7 from 100 to 150 kp/cm 2,

i brown [5] i from 150 to 220 kp/cm 2

i yellow [7] i from 220 to 240 kp/cm 2

i red [8] i from 240 to 300 kp/cm 2, and designations

Pz 3] 1 pressure in hydraulic accumulators,

i Qo i maximum pump performance[4],

i Q0T pump performance is zero [6].

The profile scale of the "PNEUMATIC" "MAIN EMERG" indicators are divided between the corresponding
ranges:

i red [10], corresponding to pressure from 0 to 86.5 kp/cm 2,

i yellow [11] i from 86.5 to 130 kp/cm 2,

i brown [13] i from 130 to 191 kp/cm 2,

T yellow [14] i from 191 to 208 kp/cm 2,

T red [15] T from 208 to 260 kp/cm 2

i designation Ps [12] i charging pressure.

The beginning of the scales in ICG-1 indicator starts from bottom.

EAGLE DYNAM | quwae]



Air duct ramp position indicator

. Ramp position scale

. Left ramp position marker area
Left ramp setting handle

. Right ramp setting handle

. Right ramp position marker area

AN

3 e g N 4

Figure 27: Ramp position indicator.

Magnetic compass. K13

The magnetic liquid compass KI-13 (Figure 28) is designed to determine the aircraft's heading and serves
as emergency reserve for the main flight direction indicators.

302

Figure 28: Magnetic compass

The accuracy of compass readings may be influenced by magnetic and electric fields.
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AEKRAN

The built-in monitoring and warning system " AEKRAN is part of the aircraft's warning and information
system. It combines display event monitoring and recording units.

AEKRAN display and stores the information about the failures, registered excessive parameters and other
data displayed in a form of short messages. After the aircraft has landed, the AEKRAN can be read, providing
to the technicians the events that had happ ened during the flight.

The system consists of a logic and control unit (LCU) and a display unit.
The "AEKRANCALL" button is a main control button to operate the system.

The logic unit requests the state of individual sensors monitoring the operating parameters of the aircraft
according to the "OK"-"FAILURE" principle. If any operating parameter of an aircraft unit or system exceeds
the norm or if one or more sensors fail, the corresponding message is generated, displayed and recorded.
The logic unit issues information on display in order of priority.

Failure indication is displayed with the flashing "MASTER CAUTION" lamgbutton with the voice command
"See AEKRAN' issued to the VIVAS. The information on the display stays visible until the pilot presses the
"AEKRANCALL" button and if other messages are present, display switches to show next until all has been
reviewed by the pilot.

If there are no more messages in the queue, it disappears from the "AEKRAN" display and the MEMORY light
goes lit. All messages from the memory might be called out by pressing the "AEKRAN CALL" button if there
are no more unchecked messages in the "queue".

If a message of a higher priority arrives, the message with a lower priority will go back the "queue" - the
QUEUE lamp lights up, and the"higher" message is displayed. The same with the failures. All messages are
recorded and saved in the EPROM unit of AEKRAN.

If the information received by the logic unit does not belong to the dedicated list of displayed messages, it
only saved in EPROM without being displayed.

The " AEKRAN system has three operating modes:

1. The BIT mode is performed by pressing the " AEKRANCALL" button before starting the engines with the
"BATTERY ONBOARD. AIRFIELD" and "NAVIGATION" switches on if the "FAILURE" lamp of the system is not
lit.

15 seconds after pressing the " AEKRANCALL" button, the signals "SELFTEST" and AEKRANREADY should
be printed in sequence.

If self-test is not performed before starting the engine, AEKRAN will fail

If the " AEKRAN malfunctions, the following signs of failure may appear:
- the "FAILURE" light board might appear and no messages or distorted will appear in 15 sec.

If the AEKRANequipment fails in flight, continue with your mission and rely on VIVAS solely.
The built-in control of the AEKRANSs performed by the pilot before the engine start procedures.
2. Ground check of AEKRAN system is performed by technical personnel.

3. Normal operation and monitoring i this mode is switched on automatically right after the "ENGINE START"
button is pressed.
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"FAIL" light

"TURN' light
"MEMORY"light
Message Display
"AEKRANCALL" button

Figure 29: "AEKRAN" unit front view

K¥A Right console
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RHAW. SPG15LM Radar warning station.

14

13

10

12

11

Figure 30: RHAW. SPO-15LM display unit

1. Device ready light

2. Main threat azimuth light

3. Threat azimuth light

4.  Tracking Warning Light - RED

5.  Emitter power level indicator

6. Own aircraft silhouette

7. Threat azimuth indicator (rear channels)

8.  Primary threat azimuth indicator (rear channels)

9. Main threat type light

10. Threat type light

11. Brightness control knob

12. BIT switch "MANUAL"- "AUTQO" - starts manual or automatic SPO check.
13. Main threat position light (N/1)

14. Elevation angle indicators. "B" is the upper hemisphere, "H" is the lower hemisphere.
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The RHAW system is powered up by the "SPO" switch on the control unit paneli Figure 31.

Figure 31: SPO-15LM control unit panel in the cockpit of Mig-29

1. SCAN mode switch
2. Power on\off
3. Audio volume

Dispenser control button

—

1

Figure 32: Dispenser control

Dispenser check button is not currently implemented.

Right console
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The voltmeter is designed to measure onboard 28V
DC voltage supply circuits: DC generator, batteries,
ground DC power source.

Voltmeter

1. Voltmeter scale
2. Volts pointer

Figure 33: Voltmeter

Pitot selection lever

The pitot selector lever is located on the pedestal panel
with the positions - MAIN and STBY

Lever handle

Figure 34: Pitot selection lever
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Brake air pressure manometer. M-2A

The M2A pressure gauge is designed to measure air
pressure present in brake hoses and cylinders in the
range from 0 to 16 kp/cm?2.

The M2A device consists of two independent
identical pressure gauges, mounted in one housing.

Both scales of the device are graduated uniformly
from 0 to 16 kp/cm? with digitization at points 0, 4,
8, 12, 16 with a division value of 0.5 kp/cm 2.

3

Figure 35: Manometer. M-2A

1. LH main wheel brake pressure

2. MAX normal brake ?pressure 8KO,5 kp/cm
3.MAXrunrup brake pressuwre 11N1,0 kp/cm

4. RH main wheel brake pressure

Cockpit temperature setter

L e .

T
TEMPERATURE -

Figure 36: Cockpit temperature setter

Right console
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Figure 37: PC-31

Not implemented

Emergency Landing gear handle

Figure 38: Emergency Landing gear handle

A red handle, marked EMERG GEAR is located beneath the left front panel. It is used to lower the landing
gear pneumatically.

After the landing gear has been extended with the emergency gear lowering system,
normal gear retraction is impossible until ground serviced.
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Right console

The right console contains equipment that does not require frequent adjustments during operation.

The right console consists of vertical and horizontal panels to control illumination, radio equipment, power
sources.

21 20 19 18 17 16 15 14 13

1 2 3 4 5 6 7 8 9 10 11 12

Figure 39: Right console

Annunicator panel or Telelight panel i TLP.
Navigation system control panel. A-323

ID index coder. Not implemented.

RHAW SPGL5LM control panel

Cockpit air blow distribution lever

ADF control panel

Cockpit air supply lever

Guidance system panel. Not available.

© © N o g A w0 DN PR

KD system panel. Not available

Left console
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Engine startup panel
System power panel
Control and test panel
Electrical power panel
AFT lightning control panel

Canopy close check pin

IFF transponder. Not implemented yet.

FWD lightning control panel
Emergency canopy jettison lever
AM/FM switch

Cockpit air conditioning control panel

Voice information and warning system. VIWAS controls
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TLP. Annunicator Panel

The Telelight Panel abbreviated as TLP in German manual, is an aircraft annunciator panel that provides
immediate warning and status display on various system events and conditions. Red lights correspond to
critical events and conditions; the green lights correspond to normal state conditions.

Normally every malfunction is indicated by a flashing red light on TLP in conjunction with the MASTER
CAUTION light flashing. After MASTER CAUTION light has been reset, the warning light on TLP goes steady
until problem is resolved.
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Figure 40: TLP. Annunciator panel

Left console
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Navigation system control panel. A-323

This panel plays a central role in making up the flight path and during the autonomous navigation, with or
without NDB coverage in the flight zone. It can store up to 9 navigation points, each defined by a set of
coordinates. These points are logically categorized into three types: WP (waypoints), A/D (airfields), and
BEACON. The categorization is logical rather than physicad any stored point can be used as a navigation
target during long -haul flights.

20

- Al a 19
. | S| "%%‘- Auwg -

/—— WP ; AIB N RSBH 3 18

B EZJDD

17

. ﬁs e RESFT - COMP. ZERD

180 359° CIRCLE

16

. f O LEFT — RIGHT 15
M |

LA"_""?“ mvusmuu B
¢ Q 10034 , 13

12

11

10

Figure 41: Navigation system control panel. A-323

1. GYRO Switch . A two-position toggle switch, positions marked "MAIN"-"STBY", selects the appropriate
gyro system used for navigation

2. "WP" - "A/D" Buttons
Three combined pushbutton-lights, marked 1, 2, 3, to select a navigation point or an aerodrome

3. "WP" i"A/D" Switch
A two position toggle switch, marked WP-A/D, selects appropriate function of the corresponding
pushbuttons
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4.

10.

13.

14.

15.

16.

17.

18.

20.

"BEACONS" Buttons

Three combined pushbutton-lights, marked 1, 2, 3, to select a beacon for NAV system update
"RETURN" Button

A combined pushbutton and indicator light activates RETURN

"LANDING" Switch

A two position toggle switch to select the ILS if not automatically switched in.

7.

"IDENT" Button . Signal upon request from the ground, not available

RSBN Channel Selector Knob
Selects desired RSBN type in MAN

RSBN Channel Selector Knob
Selects desired RSBN channel in MAN

ILS Selector Knob
Selects desired ILS channel

11.

12.

"NAVIGATION" Channel Window

Manually selected RSBN beacon type and channel for navigation

LANDING Channel Window

Displays manually selected ILS channel Window for indicating the frequency code of the channel
(FCC) of the PRMG beacon

"COURSE" Switch ) )

A two position toggle switch, positions marked"0 -1 7 9 A" apr3I59A80 sel ects
hemisphere for approach

"CIRCLE" Switch

A two position toggle switch, positions marked "LEFT"-"RIGHT", selects direction of LDG pattern
"RESET" Button

A combined pushbutton-light to deselect the previously selected BEACON.

"COMP. ZERQO" Button

A combined pushbutton-light to reset the computation results in NAV computer

"REL BEARING" Switch

A two position toggle switch, positions marked "RSBN"-"ADF", selects RSBN or ADF display on the HSI

when navigating to beacons.

"CHANNELS" Switch

A two position toggle switch with following functions:
"AUTO"1 automatic use of beacons

IMAN] - for manual input of beacon type and channel

19.

"CORR" lamp display . This lamp turns on when the radio correction has been applied in auto
modes.

"D<21" lamp display . Turns on when the distance to target nav point is less than 21 nm.

42

appropri
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Voice information and warning system. VIWAS

The VI WAS provides voice warning to focus the pilotés
annunciator panel or AEKRAN.

In case of multiple malfunctions, the voice warnings are queued according to the priority list.

The VIWAS is switchedon with the battery power -up. Two pushbuttons are provided for operation on the RH
control panel.

The "CHECK VOICE WARN?" button is used to initiate a selfest. Pressing the "REPEAT VOICE WARN" button
repeats the last warning.

1. Voice message repeat button
2. Speech informant unit test button

1 .'wv—‘.

4;\
\“’

Figure 42: Voice information and warning system controls

AM/FM switch

- — Two-position switch to select modulation type in voice

K, radiocommunication.

.

|

Figure 43: AM/FM switch
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Control panels for lighting equipment

The aircraft's lighting equipment includes:

i Internal lighting, consisting of a white light illumination system for instruments and consoles; a floodlighting
system for instruments, consoles, and a map; an in-cockpit light signaling system,

i Electrical headlight control system,

i External signal lighting.

Figure 44: Control panels for lighting equipment
The "CONTROL LAMP" button  [1] turns on the lamps and the display to check their functionality.

The knob "LTS ILLUM BRIGHT " [2] controls the brightness of flight and landing indicator IP -52-03

The air navigation lights are controlled by a toggle switch " NAV LTS" [4] in four positions: down i off, left 1
full brightness 100%, right 7 dim, 10%, up 1 flashing.

The "PANEL" [5] knob controls the brightness of the indicator inscriptions on the light boards and has two
functions: in the pressed position, the adjustment is performed manually, in the unpressed position -
automatically.

The "INSTRUMENT" [8] knob controls the illumination conditions for convenient view and readability of the
cockpit instruments.

The "CONSOLE" [7] knob controls the brightness of the inscriptions found on consoles.
The "FLOODLIGHT" [3] knob controls the brightness of white floodlight.

The "MAP ILLUM" [6] knob controls the brightness of kneeboard map illumination.

m Left console
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Automatic direction finder control panel. ADF

The ADF is actually a dedicated radio receiver that provides direction finding or radio monitoring in
autonomous navigation. Eight different stations can be programmed on the ground for inflight use.

It can home to NDB or any broadcast radio station with for the following tasks:

i Flight to and from the radio station with visual indication of the course angle;

i Determination of radio station bearings using the course indicator;

1 Performing landing approaches together with the other stations;

T Receivingand listening to signals from medium-wave radio stations in available frequency range.

The ADF has the following technical data:

1 Operating frequency range of the receiver 150é 1299.5 kHz;

i Emorin outputting the heading angle to the PNP device f
T When working with the PAR-8 ground radio station, the radio compass ensures stable operation at a range

of at least 183 nm at a flight altitude of 33000 ft and at least 97 nm at a flight altitude of 3300 ft.

Device has two operating modes:

1. Automatic bearing mode i "COMP", or compass.

In this mode, the beacon or radio station homing direction detected by ADF is displayed on HSI;

2. The "ANT" mode provides no homing, just listening to broadcast or Morse call sign of a beacon. In this
mode, the radio compass operates as a conventional medium-wave receiver with sufficiently high sensitivity
and noise reduction.

The control panel controls for channels, modes and antenna.

1. ADF Channel select switch .1,2,3,40rP
S 2. "VOICE" - "CW"switch . Selects the receiver modei voice or
N ‘ Morse telegraph.
3. Volume control  knob
4. "LOOP" button . Turns on the frame (loop) antenna for receiving
‘ radio beacon signals
5. "COMP" - "ANT" mode switch , compass or non-directional
antenna mode.

Figure 45: ADF control panel
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Cockpit air conditioning devices

To select air for blowing into the cockpit,
move it to the "OPEN" position.

Figure 46: Cockpit air supply control lever

_— ——

In the "OPEN" position, the extracted air is
used to blow air onto the canopy glass.

In the "PILOT" position, the flow is directed
to the suit ventilation.

Figure 47: Blower control lever

Heating control panel

r = 1. Fourposition heating mode switch

CABIN TEMP i "AUTO"i automatic mode in accordance with the
Au‘m temperature setter

i "HOT"i heating on
1 I "COLD"i cooling on
i Central position of the switch turns off the heating
circuits.
2. PITOT heat switchPowers the pitot tubes and cockpit
glass

2

Figure 48: Heating control panel

m Left console
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Electrical power panel

1

Figure 49: Electrical power panel

It contains the switches for the electrical power system and for essential engine control components.

The two-position toggle switches that turn on the following:

1
2
3.
4.
5
6
7
8

Engages main power source circuits, both battery and ground power.

Engages DC / AC converter

Engages AC generator

Engages DC generator

Powers of the engine anti-surge system

Power supply for engine actuators and sensors
Activation of the engine fuel pump

"ALL ON' convenient frame type handle.
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IFF controls

Identification index encoder

MALING

Figure 50: Identification index coder set Handles (not implemented yet).

The index is used to set the board identifier .

IFF transponder mode switch

Figure 51: IFF transponder mode switch

IFF transponder controls

Figure 52: IFF Transponder control (not implemented yet)

Left console
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Control panels for the state identification system and guidance

CANOPY CLOSED J Check Pi

Figure 54: Canopy lock pin indicator

Lock pin indicator indicates if canopy is closed stiffly. If the canopy is not closed, the pin is extended outside
the rim, if the canopy is closed successfully, the pin is recessed.
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Engine start control panel

3

Figure 55: Engine start control panel

¥ — CANOPY EMERG
JETTISON T

Figure 56: Canopy jettison handle

1. APU MODE switch. Three positional.

- "START"T normal position, guarded by a
protective bracket.

- Engine cold cranki for idle cranking without
igniting.

- APU cold cranki the same function for APU
turbo-starter engine.

2. APU MODE switch protective bracket

3. "GND START" button.  Used on the ground
to fulfill the procedure defined by the APU
MODE switch.

4. Three -position engine selector switch.
Selects either left or right or both engine start
in sequence.

Emergency canopy jettison handle
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System power panel, test and check panel
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Figure 57: On-board systems power supply panel, test and check panel

The following switches, displays and buttons are located on the panel:

1 "RADIO" - to power-up the radio stations

2 "ACFT SYST" - for supplying power to onboard radio -electronic equipment (avionics)

3 "GYRO MAIN" - for supplying power to the main gyro (heading and vertical control system)
4. "GYRO STBY" - for supplying power to the standby gyro (heading and vertical control system)
5. "NAVIGATION" - for supplying power to the navigation system.

6 "WEAPON" - for supplying power through the weapon enabling circuits.

7 "ACS" - for supplying power to the weapons (armament) control system (WCS).

8 "AFCS" - for supplying power to the automatic flight control system

9. "IFF" - for power supply to IFF identification transponder

10. "RECORD" - for supplying power to aircraft state recording device
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11. "ALL ON" bracket . To toggle on all above-mentioned switches
12. INS navigation mode switch. "OPER"- "PREPARE"

13. Light panel "LH INLET CHECK "

14. Light panel "NAV READY"

15. Light panel "RH INLET CHECK"

16. Light panel "FAST PREP"

Left console

Left console consists of vertical and horizontal panels designed to control the power plant parameters, fuel
system, fire extinguishing, aircraft control automation, radio equipment and other equipment that the pilot
most often has to work with in flight.

The engine control lever with buttons for turning on the SPU radio transmitter and the brake flaps release

switch is located in the best reacgoarea‘ 19 18 17 16 15 14 13 1

1 2 3 4 5 6 7 8 9 10 11

Figure 58: Left console

Oxygen supply valve

Suit ventilation control knob.
Oxygen system control panel
Control of the ARU, emergency pumping station and MRK. Drag parachute drop button
R-862 radio station control panel
Wing flap control panel
Emergency systems control panel
Radar control panel PUS31

. Chute release button

10. AFCS controls

11. Radar control panel

©CeNOr~WONPE

Left console
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12. Landing gear control lever

13. Emergency missile launch button

14. Landing lights toggle switch

15. Canopy closing control handle

16. "CLOSE CANOPY" warning light

17. Weapon external stores selector switch

18. IR sound volume knob and the rudder trim switch
19. Throttle tightening handle

20. Cockpit emergency decompression lever

Oxygen supply valve

To turn on the supply of the pilot with breathing mixture during the flight, open the oxygen supply valve.
|

Valve

Figure 59: Oxygen supply valve

Oxygen system control panel

= ; =~ ‘ = This pgnel contains three toggle switches equipped with
0N VENT | protective covers:

1. 100% oxygen or "MIXT" selecting switch
2. Emergency oxygen supply systemi on\off.
3. Ventilation of the pilot helmet

To use, open the cover first then move the toggle switch to the
desired position.

EAGLE DYNAMI@s¥]



Figure 60: Oxygen system control panel

Switching to 100% oxygen supply is mandatory during combat flights, regardless of altitude, and in the event
of smoke in the cockpit. Emergency oxygen must be activated if the primary oxygen system malfunctions or
if the pilot experiences any signs of physical distress. In such cases, oxygen consumption increases by

a factor of 2 to 3, requiring heightened monitoring of supply levels. When flying at low altitudes, it is also
recommended to activate the ventilation system to maintain cockpit air quality and comfort.

Cockpit emergency decompressioncontrol

] EMERGENCY
.é]EC[)MPRESSION

Lever handle

Figure 61: Cockpit emergency decompression valve lever

Pilot suit ventilation regulator

Cold/Hot handle

| CLOSED' | Open/close handle

Figure 62: Pilot suit ventilation regulator

Y8 | eft console
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Throttle tightening handle

e —— o Moving the handle back reduces the force on the throttle, moving forward
- increases it.
No action.

Lever

Figure 63: Throttle tightening Handle

Feel unit control.

1. Emergency pumping station switch . Not
implemented yet.

2. Nose wheel strut control emergency shutdown
Not implemented yet.

3. Drag chute drop button .

4. FEEL UNIT controls the authority of AFCS in flight
handling. Not implemented yet.

Figure 64: Feel unit control panel

EAGLE DYNAMI@s33)



R-862 radio control panel
0]

‘ 1

=

Guard frequency signal receiving lamp indicator

2 2. Guard frequency receiver  switch . Toggle to monitor the guard

E Souch
frequency.
3
@ Qj 3. SQLCH switch . Toggle for Noise suppression

\
o ‘ 4 4. ADF switch . Turn on to switch the audio circuits to ADF receiver
S outputs.

5. Master volume control knob
6. Selected channel indicator

6 7. Preset channel selector

Figure 65: R-862 radio control panel

The onboard radio transceiver (radio) provides radio communication within line of sight between own aircraft
and air or ground correspondents on predefined channels, including the guard (emergency) frequency of
121.5 MHz

The radio station can operate 20 preset channels both in meter range: VHF i from 100 to 149.975 MHz; and
decimeter range: UHF 1 from 220 to 399.975 MHz.

The range of radio communications between an aircraft and ground stations at a flight altitude of 3300ft
is at least 65 nm, at an altitude of 16500 ft i at least 135 nm, and at least 189 nm on altitudes of 33000 ft.

The time of transition from one to another channel is no more than 1.5 s.
The radio station is ready for operation immediately after power -up.

The radio antenna is installed in the tip of the right wing. When performing turns with a bank of more than
45A, the antenna may be shaded and radio communication n

The radio station support both modulation types for voice communication - frequency (FM) and amplitude
(AM). The modulation mode is selected in accordance with the mission instructions by the AM-FM switch
installed on the right console.

Left console
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Wing flap control panel

Flap operation is controlled by three pushbuttons
! _‘ .l N 1 on the left console. Two are marked FLAPS
ge) - re.*, DOWN, one FLAPS UP. Pushing either FLAPS
2 =¥ B DOWN button extends all flaps. Pushing the
C 00 d_\ FLAPS UP button will retract the flaps and the

3 ) slats, in a case of the gear is in up position:
£ 1. Inthe " RETRACTEDposition

2. Inthe " TAKEOFF position

A ‘A 3. Inthe " LANDING position

Figure 66: Wing flap control panel
The flaps and slats would extract both after either the " TAKEOFF[2] or " LANDING [3] button is pressed.

The slats are retracted manually by pressing the "UP" button [1] when WoW (weight on wheels) condition
is active or automatically if the landing gear is retracted in the air.

In case of takeoff without flaps and slats i in a case "UP" button was previously pressed- the slats are
extracted automatically right after the right landing gear loose contact with the ground i no WoW state .

After the front landing gear is retracted, the slats become fully automatic and operate depending on the
angle of attack and the speed Mach number.

The speedbrake flaps are pilot-operated and provide effective aerodynamic drag to decelerate the aircraft
during aerial maneuvers and landing. They are controlled via a spring-loaded switch located on the right-
hand throttle, which automatically returns to the IN position when released. Full extension is achieved within
approximately 3 seconds.

To protect the actuators and speedbrake surfaces at high speeds, a blow-back feature is incorporated. This
mechanism automatically retracts the speedbrakes when airspeed exceeds 540kts, preventing structural
damage.

Speedbrake operation is not possible with the centerline tank installed, or gear down.
In case of general electrical failure, the speedbrakes retract automatically

EAGLE DYNAMI @y



Emergency control panel

! TRAMP EWERG RETRACTION |
AN EEY - RH

|
1

7

Figure 67: Emergency control panel
The devices on the control panel are designed to respond to emergency situations.
1. Emergency ramp retraction switches, separate for left and right engines
2. Emergency fuel shut-off valve toggle switches
3.  Protective covers for shut-off toggle switches
4. KSAfire extinguisher switch
5.  Afterburner emergency shutdown switch
6. Generator Drive Emergency Shutdown Switch
7. Air-to-air engine start switches, separate for left and right engines

Not available.
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Weapon control panel. PU-S31

Figure 68: Weapon control panel PU-S31
Designed for control weapon release modes

1. "COOP"switch. This switch has a dual function: 1. It switches on the radar and IR homing
equipment in cooperative mode; 2. In a case of chute retarded bombing it commads should the
bomb be released if high drag (retarded) or low drag (no retard) configutation.

2. "A/A" T "AIG"mode switch  select deployment mode both for cannon or missiles.

"AIR" i for air targets, "GROUND"T for ground targets.

3.  Explosion mode toggle switch on jettisson. "ARMED" - explosion, "SAFE"i no explosion.

4. Emergency bomb release button with protective cover. To release, lift up the cover and press
the button.

5. Command Guidance mode switch
Position up i automatic guidance by a datalink, voice guidance from the command post.
Currently not implemented.

6. "LOCK"switch . Defines if radar can lock on the targets being detected by IFF as friendly.
Upi "FOE", downi "FRIEND".

Chute release button

Button

Figure 69: Drag chute release button
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