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End user license agreement - EULA

IMPORTANT - YOU SHOULD CAREFULLY READ THE FOLLOWING BEFORE INSTALLING THE SOFTWARE.

USE OF THE SOFTWARE IS SUBJECT TO THE LICENCE TERMS SET FORTH BELOW. THIS LICENCE AGREEMENT (“LICENCE”) IS A
LEGAL DOCUMENT BETWEEN YOU (“LICENSEE” OR “YOU”) RENTAL PUNKT SUPREMA SP .Z 0.0, ULICA ZDROJOWA 26, 72-
602, SWINOUIJSCIE, POLAND (“RPS” OR “WE”) FOR THE “DCS: MIG-21BIS” SOFTWARE PRODUCT ("PROGRAM"), WHICH
INCLUDES ALL SOFTWARE INCLUDED WITH THIS LICENCE, THE ASSOCIATED MEDIA, THE DATA SUPPLIED WITH IT, ANY
PRINTED MATERIALS, AND ANY ONLINE OR ELECTRONIC DOCUMENTATION (“DOCUMENTATION”) AND ANY AND ALL
COPIES AND DERIVATIVE WORKS OF SUCH SOFTWARE AND MATERIALS AND ARE THE COPYRIGHTED WORK.

BY INSTALLING THE PROGRAM AND CLICKING ON THE “ACCEPT” BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS
LICENCE WITH RPS WHICH WILL BIND YOU. IF YOU DO NOT AGREE TO THE TERMS OF THIS LICENCE, WE ARE UNWILLING
TO LICENCE THE PROGRAM TO YOU AND YOU MUST NOT INSTALL THE PROGRAM.

1. LIMITED USE LICENCE

In consideration of you agreeing to abide by the terms of this License, RPS hereby grants to you a non-exclusive, non-
transferable, limited right and license to install the Program and the Documentation solely and exclusively for your
personal use on the terms of this License. All rights not specifically granted under this License are reserved by RPS and, as
applicable, RPS's licensors. GOVERNMENT AND COMMERCIAL ENTITIES MAY NOT USE THIS SOFTWARE UNDER THIS EULA.
Government and commercial entities wishing to use this software in conjunction with training or demonstrator
applications must obtain a license directly from RPS under a separate pricing structure and terms of use.

2. OWNERSHIP

2.1 The Program is licensed for your use. This License confers no title or ownership in the Program and should not be
construed as a sale of any rights in the Program. This License shall also apply to any patches or updates you may obtain
from RPS for the Program.

2.2 All title, ownership rights and intellectual property rights in and to the Program and any and all copies thereof
(including but not limited to any titles, computer code, themes, objects, characters, character names, stories, narrative,
locations, artwork, animations, sounds, musical compositions, audiovisual effects, methods of operation, any related
documentation, and add-ons incorporated into the Program now or in the future) are owned by RPS, affiliates of RPS or
RPS’s licensors.

2.3 You acknowledge that you have no right to have access to the Program in source code form or in unlocked coding or
with comments.

2.4 All rights are reserved. This Program contains certain licensed materials and RPS's licensors may protect their rights in
the event of any violation of this Agreement.

3. LICENCE CONDITIONS

3.1 Except as expressly set out in this License or in clauses 4.1 and 4.2 below, or as permitted by any local law, you
undertake to use the Program for your own personal use, and you shall not:

(a) sell, rent, lease, sub-license, merge, adapt, vary, modify the Program, or any copies of the Program, without the express
prior written consent of RPS;

(b) not to make alterations to, or modifications of, the whole or any part of the Program nor permit the Program or any
part of it to be combined with, or become incorporated in, any other programs;
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(c) not to disassemble, decompile, reverse engineer or create derivative works based on the whole, or any part, of the
Program nor attempt to do any such things except to the extent that (by virtue of section 296A of the Copyright, Designs
and Patents Act 1988) such actions cannot be prohibited because they are essential for the purpose of achieving inter-
operability of the Program with another software program, and provided that the information obtained by you during such
activities:

(i) is used only for the purpose of achieving inter-operability of the Program with another software program; and
(ii) is not unnecessarily disclosed or communicated to any third party without the RPS’s prior written consent; and
(iii) is not used to create any software which is substantially similar to the Program.

(d) remove any proprietary notices or labels from the Program or otherwise modify the Program without the prior written
consent of the RPS; and

(e) exploit this Program or any of its parts commercially, including but not limited to use at a cyber cafe, computer gaming
center or any other location-based site. RPS may offer a separate Site License Agreement to permit you to make the
Program available for commercial use; please refer to the contact information below.

3.2 You acknowledge that the Program has not been developed to meet your individual requirements and that it is
therefore your responsibility to ensure that the facilities and functions of the Program as described in the Documentation
meet your requirements.

3.3 You acknowledge that the Program may not be free of errors or bugs and you agree that the existence of any minor
errors shall not constitute a breach of this License.

3.4 Video production by you using DCS products is allowed for YouTube advertisement revenue generation.
4. PROGRAM UTILITIES

4.1 This Program may contain certain design, programming and processing utilities, tools, assets and other resources
("Program Utilities") for use with this Program that allow you to create customized new missions, campaigns, skins, terrain
and other related materials for personal use in connection with the Program ("New Game Materials"). The use of any
Program Utilities is subject to the following additional license restrictions:

(a) you agree that, as a condition to your using the Program Utilities, you will not use or allow third parties to use the
Program Utilities and the New Game Materials created by you for any commercial purposes, including but not limited to
selling, renting, leasing, licensing, distributing, or otherwise transferring the ownership of such New Game Materials,
whether on a standalone basis or packaged in combination with the New Game Materials created by others, through any
and all distribution channels, including, without limitation, retail sales and on-line electronic distribution. You agree not to
solicit, initiate or encourage any proposal or offer from any person or entity to create any New Game Materials for
commercial distribution. You agree to promptly inform RPS in writing of any instances of your receipt of any such proposal
or offer;

(b) if you decide to make available the use of the New Game Materials created by you to other gamers, you agree to do so
solely without charge, unless with prior approval and a license from RPS;

(c) New Game Materials may be created only if such New Game Materials can be used exclusively in combination with the
retail version of the Program. New Game Materials may not be designed to be used as a stand-alone product;

(d) New Game Materials must not contain any illegal, obscene or defamatory Materials, Materials that infringe rights of
privacy and publicity of third parties or (without appropriate irrevocable licenses granted specifically for that purpose) any
trademarks, copyright-protected works or other properties of third parties;

(e) all New Game Materials must contain prominent identification at least in any on-line description and with reasonable
duration on the opening screen: (a) the name and E-mail address of the New Game Materials' creator(s) and (b) the words
"THIS MATERIAL IS NOT MADE OR SUPPORTED BY RPS.";
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(f) all New Game Materials created by you shall be exclusively owned by RPS and/or its licensors as a derivative work (as
such term is described under U.S. copyright law) of the Program and RPS and its licensors may use any New Game
Materials made publicly available by you for any purpose whatsoever, including but not limited to, for purpose of
advertising and promoting the Program.

4.2 With permission from RPS, in certain circumstances, you may be authorized to publish and distribute New Game
Materials for gain. In this event you should first contact RPS to seek permission, and obtain the details of the terms and
conditions at Rental Punkt Suprema Sp. Z 0.0., Ulica Zdrojowa 26, 72-602, Swinoujscie, Poland Attn. Business and Legal
Affairs

5. WARRANTY

The entire risk arising out of use or performance of the Program remains with you. However it is warranted that the media
containing the Program shall be free from defects in material and workmanship under normal use and services and the
Program will perform substantially in accordance with the accompanying written Materials, for a period of 90 (ninety) days
from the date of your purchase of the Program.

6. LIMITATION OF LIABILITY

6.1 SUBJECT TO CLAUSE 6.2, NEITHER RPS, ITS PARENT, SUBSIDIARIES, AFFILIATES OR LICENSORS SHALL BE LIABLE IN ANY
WAY FOR LOSS OR DAMAGE OF ANY KIND RESULTING FROM THE USE OF THE PROGRAM, INCLUDING BUT NOT LIMITED TO
LOSS OF GOODWILL, LOSS OF INCOME, LOSS OF BUSINESS PROFITS OR CONTRACTS, BUSINESS INTERRUPTION, LOSS OF
THE USE OF MONEY OR ANTICIPATED SAVINGS, LOSS OF INFORMATION, LOSS OF OPPORTUNITY, LOSS OF, DAMAGE TO OR
CORRUPTION OF DATA, WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR OTHER COMMERCIAL DAMAGE OR
LOSSES OR ANY INDIRECT OR CONSEQUENTIAL LOSS OR DAMAGE OF ANY KIND HOWSOEVER ARISING WHETHER CAUSED
BY TORT (INCLUDING NEGLIGENCE), BREACH OF CONTRACT OR OTHERWISE. EVEN IF RPS HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. RPS'S LIABILITY UNDER OR IN CONNECTION WITH THIS LICENCE, OR ANY COLLATERAL
CONTRACT, WHETHER IN CONTRACT, TORT (INCLUDING NEGLIGENCE) OR OTHERWISE, SHALL NOT EXCEED THE ACTUAL
PRICE PAID FOR THE LICENCE TO USE THE PROGRAM.

6.2 Nothing in this License shall exclude or in any way limit the Licensor’s liability for fraud, or for death and personal injury
caused by its negligence, or any other liability to the extent the same may not be excluded or limited as a matter of law.

6.3 Subject to clauses 6.1 and 6.2, RPS's liability for infringement of third party intellectual property rights shall be limited
to breaches of rights subsisting in POLAND.

6.4 THIS LICENCE SETS OUT THE FULL EXTENT OF RPS’S OBLIGATIONS AND LIABILITIES IN RESPECT OF THE SUPPLY OF THE
PROGRAM AND DOCUMENTATION. IN PARTICULAR, THERE ARE NO CONDITIONS, WARRANTIES, REPRESENTATIONS OR
OTHER TERMS, EXPRESS OR IMPLIED, THAT ARE BINDING ON RPS EXCEPT AS SPECIFICALLY STATED IN THIS LICENCE. ANY
CONDITION, WARRANTY, REPRESENTATION OR OTHER TERM CONCERNING THE SUPPLY OF THE PROGRAM AND
DOCUMENTATION WHICH MIGHT OTHERWISE BE IMPLIED INTO OR INCORPORATED IN THIS LICENCE, OR ANY COLLATERAL
CONTRACT, WHETHER BY STATUTE, COMMON LAW OR OTHERWISE, IS HEREBY EXCLUDED TO THE FULLEST EXTENT
PERMITTED BY LAW.

7. INDEMNITY

You agree to indemnify, defend and hold RPS, its partners, affiliates, licensors, contractors, officers, directors, employees
and agents harmless from all damages, losses and expenses arising directly or indirectly from your acts and omissions to
act in using the Program pursuant to the terms of this Agreement.

8. TERMINATION
8.1 You may terminate the License at any time by destroying the Program and any New Material.

8.2 RPS may, at its discretion, terminate this License in the event that you fail to comply with the terms and conditions
contained herein. In such event, you must immediately destroy the Program and any New Material.

8.3 Upon termination of this License for whatever reason:
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(a) all rights granted hereunder shall automatically cease;
(b) you forthwith must cease all activity authorized by this License; and

(c) you must immediately delete or remove the Program from all computer equipment in your possession and immediately
destroy or return to the RPS (at RPS’s) option all copies of the Program then in your possession, custody or control and, in
the case of destruction, certify to RPS that you have done so.

9. LICENCE TRANSFER

9.1 You may permanently transfer all of your rights under this License to the recipient, provided that the recipient agrees
to the terms of this License and you remove the Program from your computer.

9.2 RPS may transfer, assign, charge, sub-contract or otherwise dispose of this License, or any of our rights or obligations
arising under it, at any time during the term of this License.

10. MISCELLANEOUS

10.1 The Licensor will not be liable or responsible for any failure to perform, or delay in performance of, any of his
obligations under this License that is caused by an event outside its reasonable control.

10.2 This License and any document expressly referred to in it represents the entire agreement between RPS and you to
the licensing of the Program and Documentation and supersedes any prior agreement, understanding or arrangement
between us, whether oral or in writing.

10.3 This License shall be deemed to have been made and executed in England, and any dispute arising out of or in
connection with it or its subject matter shall be governed by and construed in accordance with English law. The parties
hereby agree that the English courts shall have exclusive jurisdiction to settle any dispute or claim that arises out of or in
connection with this License or its subject matter.

Copyright Rental Punkt Suprema Sp .Z 0.0, Leatherneck Simulation © 2014. All rights reserved.
Copyright The Fighter Collection, Eagle Dynamics © 2014. All rights reserved.

If you have any questions concerning this license, you may contact RPS, Ulica Zdrojowa 26, 72-602, Swinoujscie, Poland,
Attn. Business and Legal Affairs.
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1. About DCS: MiG-21bis by Leatherneck Simulations

DCS: MiG-21bis by Leatherneck Simulations is a third party developed add-on package (module)
which integrates into DCS World, enabling you to fly the famous USSR tactical fighter aircraft MiG-
21BIS.

In order to use this module, you need to have DCS World installed on your PC.

You can download DCS World from www.digitalcombatsimulator.com

Note the Minimum system requirements for DCS World:
OS 64-bit Windows Vista, 7 or 8;
CPU: Core 2 Duo 2.0 GHz;
RAM: 6 GB;
Free hard disk space: 10 GB;
Video: 512 MB RAM card, DirectX 9.0c - compatible;
Sound: DirectX 9.0c - compatible;
Internet connection (on demand).

This manual contains most of the information you need to successfully master the DCS: MiG-21bis
by Leatherneck Simulations. However, for general DCS environment understanding and usage, refer
to the DCS User Manual. You may also wish to read manuals that come with other DCS products,
such as the Su-25T Flight Manual which comes with the core DCS installation.

All of these manuals can be found in your DCS World installation folder and in corresponding module
folders.

NOTE: For abbreviation purposes, full product name “DCS: MiG-21bis by Leatherneck Simulations” is
abbreviated to “DCS MiG-21BIS” or “MiG-21bis” or similar shorter forms.
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2. Mikoyan-and-Gurevich Design Bureau 21BIS, short historic
overview

Development of what would become the MiG-21 began in the early 1950s, when Mikoyan OKB
finished a preliminary design study for a prototype, designated Ye-1 in 1954. This project was very
quickly reworked and the redesign led to a second prototype, the Ye-2. Both of these and other early
prototypes featured swept wings, and the first prototype with delta wings as found on production
variants was the Ye-4. The Ye-4 made its maiden flight on 16 June 1955 and its first public
appearance in July 1956. The MiG-21 was the first successful Soviet aircraft combining fighter and
interceptor characteristics into a single aircraft. Its basic layout was used for numerous other Soviet
designs.

1955: The Ye-4 was the true predecessor of the MiG-21

It was a lightweight fighter, achieving Mach 2 with a relatively low-powered afterburning turbojet,
and thus comparable to the American Lockheed F-104 Starfighter and Northrop F-5 Freedom Fighter
and the French Dassault Mirage llI.

Like many aircraft designed as interceptors, the MiG-21 has a short range. The issue of the short
endurance and low fuel capacity of the MiG-21F, PF, PFM, S/SM and M/MF variants — though each
had somewhat greater fuel capacity than the previous — led to the development of the MT and SMT
variants. These had an increased range of 250 km (155 mi) compared to the MiG-21SM, but at the
cost of other performance degradation, such as the lower service ceiling and slower climb.

To table of contents 11
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1961: MiG-211 “Analog”, test-bed for research and development
of Tu-144 passenger airplane wing

The delta wing, while excellent for fast acceleration and supersonic speeds, was not the best option
for low speed flying and close air-to-air (AA) combat. This was partially improved with the
introduction of an emergency afterburner, which improved thrust/weight ratio at altitudes up to
4000m, enabling the plane to fly at low speeds while performing sharp maneuvers and to quickly
recover from low speed stall conditions. The use of a tail in conjunction with the delta wing, aids
stability and control at the extremes of the flight envelope, enhancing safety for less skilled pilots.

A climb rate of 235 m/s (46,250 ft/min) was possible with A-A, combat-loaded MiG-21BIS aircraft,
which doesn’t fall very short of the performance of the later F-16A. Given a skilled pilot and reliable
missiles, it could put up a good fight against contemporary tactical combat aircraft. It was eventually
replaced by the newer, variable-geometry MiG-23 and MiG-27 for close support missions. However,
it was not until the MiG-29 (mid 1980-ies) that the Soviet Union would ultimately replace the MiG-21
as an interceptor and maneuvering dogfighter to counter new American fighters.

1966: MiG-21PD, experimental aircraft with short take-off and landing to
develop lift engines of MiG-23PD aircraft

The MiG-21 was exported widely and it is still in use in several more or less modified versions. While
technologically inferior to the advanced fighters it often faced in the last three decades, low
production and maintenance costs made it a favorite of nations buying Eastern Bloc military
hardware.
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1972: MiG-21BIS lzdeliye 75, NATO "Fishbed-L/N"

The MiG-21BIS 75AP (Mul-216uc Uspgenune 75) was the ultimate development of the MiG-21, fitted
with a Tumansky R25-300 turbojet engine and a great number of other advances over previous types.
Those MiG-21BIS that were constructed for the Soviet PVO (Air Defense Force) were equipped with
the Lazur GCI system (NATO: "Fishbed-L"), while those for the Soviet Air Force were fitted with the
Polyot ILS system (NATO: "Fishbed-N"). It's fitted with instruments and electronic equipment
ensuring safe flights by day and at night under fair and bad weather conditions. The MiG-21BIS is
considered to be a third-generation jet fighter. Some 50 countries over four continents have flown
the MiG-21, and it still serves many nations a half-century after its maiden flight. Several companies
offer upgrade programs for MiG-21, designed to bring the aircraft up to modern standards, with
greatly upgraded avionics and armaments.

The MiG-21 broke a number of aviation records and it is still the most produced supersonic jet
aircraft in aviation history.
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Mikoyan-Gurevich MiG-21BIS Specifications

. Crew: 1

= Length: 15.0 m (with Pitot) (49 ft 2.5 in)

= Wingspan: 7.154 m (23 ft 5.66 in)

= Height: 4.125 m (13 ft 6.41 in)

] Wing area: 23.0 m? (247.3 ft?)

. Empty weight: 5,339 kg (11,770 Ib)

= Gross weight: 8,725 kg (19,235 Ib)

= Powerplant: 1 x Tumansky R25-300, 44 kN static thrust dry, 71 kN static thrust with afterburner

Performance

. Maximum allowed speed: 2350 km/h TAS, 1300 km/h 1AS
= Maximum allowed Mach: 2.05M

= Range: (internal fuel) 1,210 km (751 miles)

= Service ceiling: 17,500 m (57,415 ft)

= Rate of climb: 225 m/s (44,280 ft/min)

= Take-off speed: 340-370 km/h IAS

= Touchdown speed: 260-270 km/h I1AS

. Cruise speed: 800 km/h TAS

To table of contents 14
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Technical data

. Wheel base: 4.71m

. Track width: 2.69m

. Wing load: 385kg/m2

= Plane empty weight: 5339kg

. Normal takeoff weight: 8725kg

= Max takeoff weight: 10,400kg

- Nosecone movement: max 200mm
. Flaps angles:

= Take off: 25°
=  landing: 45°
. Ailerons angles: +20°
= Air-brake angles:
= Front flaps 35°
=  Rear flap 40°
. Horizontal stabilizer (tail) angles: +7.5°/ -15.7°
Rudder angles: +25°

Fuel capacity

L] Main: 2850l = 2225kg
. Drop tanks: 4901 = 382kg (+52kg tank weight)
= Drop tanks: 800l = 625kg (+57kg tank weight)

I/kg ratio: 1kg = 1.279I; 11 = 0.781kg
Fuel specific of gravity: 0.775gr/cm3
Fuel weight characteristics depend on fuel temperature.

Typical Fuel consumption

= 100% on ground 3.2l/s (2.5kg/s)

= AFB1 sea level: 4.21/s (3.3kg/s)

. CSR2 sea level 5.5I/s (4.3kg/s)

. AFB M1.06 6.41/s (5.0kg/s)

. CSR M1.06 8.8l/s (6.9kg/s)

. Taxi: 80l

. Take-off: 2501 (~2min ~25km)

= Level flight: 1485! (550km)

= Landing circle (school pattern): 200l

= Recommended fuel for landing (including reserve fuel for two landing attempts): 700l

L AFB — full afterburner
2 CSR - additional afterburner, sort of second stage afterburner
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Under the maximum-range flight conditions, variation of the aircraft weight by 10% result in a corresponding
change in the per-kilometer fuel consumption:

. by 10% at an altitude of 10,000 — 11,000m
= by 5% at an altitude of 5000m
= by 0.5% at an altitude of 500m

To table of contents 16
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3. Installation and module set-up

Make sure you have the latest version of DCS World installed on your PC. If necessary, check that
your DCS World installation is updated to the minimum version of 1.2.10 (version info is on the
main DCS World screen, at the lower right corner).

If you don’t have DCS World installed on your PC, you can download and install it for free from the
following Internet address: Download DCS World

Make sure you have DCS World installed and updated to version 1.2.10 before you continue.

To install the DCS MiG-21BIS, double click the DCS_MiG_21 setup.exe file and follow the on-screen
instructions.

The first time you run a mission with the DCS MiG-21BIS, the protection system will prompt you to
activate your software. The best way to activate is online, simply by providing your registration
number (type or copy-paste it in provided text box).

If you don’t have an Internet connection, you can activate the DCS MiG-21BIS using offline
registration system (telephone call or e-mail Leatherneck Simulations).

For detailed instructions please visit the StarForce product activation instructions.
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Flight controls setup

The MiG-21BIS was — just like any other fighter — built for speed, maneuverability and agility. The
main problem concerning the fighter’s agility is that of control surface deflection at different speeds.
For example, if you fully pull the stick at 500 km/h, the horizontal tail will deflect fully, enabling you
to perform sharp turns with relatively low g-load (around 2-3g). However, if you increase the speed
to e.g. 1000 km/h and pull the stick same way, if there were no control system, you would instantly
reach very high g-load, most likely beyond pilot’s limits and possibly airplane structural limits. So the
horizontal tail won’t deflect fully this time, but only partially, still allowing you to perform high g
turns and maneuvers.

OPTIONS X

[_CONTROLS | |
MiG-21Bis vl Axis Commands v 9
CYBORG 3D USB (3¢

Cockplt camera roll (Mouse)
Herizontal View

Horizontal View (Mouse)

MOUSE X
Pitch (Mouse)

Roll JoY x

Roll (Mouse)

JoY RZ

JOY_SLIDER1

CANCEL

Image 3.1: Before flying with the DCS MiG-21BIS, you have to set up your flight controls.

To correctly set-up your joystick sensitivity and enable a well balanced response of the airplane at
both low and high speeds, we recommend to you the following procedure:

No matter which joystick type you have, go to the DCS main screen, choose Options, select Controls
tab (first image) and then select MiG-21Bis as your aircraft type (1). Select Axis Commands (2) and
then select Pitch (3). Click on Axis Tune (4): a pop-up screen called Axis Tune Panel will open (second
image) enabling you to adjust axis curve and other settings.
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OPTIONS x

AXIS TUNE PANEL ’

Cockpit camera move forward/h Deadzone

Cockpit camera move forward/y
Cockpit camera move lateral
Ccckzn camera move lateral (M| Saturation X
Cockplt camera move vertical
Cockpit camera move vertical ( Saturation Y
Cockplt camera roll
Cockplt camera roll (Mouse) 3 Curvature
Horizontal View 5
Horizontal View (Mouse)
Pitch

Pitch {(Mouse)

Roll

Roll (Mouse)

Rudder

Rudder (Mouse)

Thrust

CANCEL

Image 3.2: Adjust axis control sliders according to data in the table.

On the Axis Tune Panel you have four sliders: deadzone, saturation X, saturation Y and curvature.
Other options are not currently important. Move those four sliders for each axis individually (pitch,
roll, and rudder) according to the following table:

Table 3.1:

Roll Rudder

Deadzone 1-3 1-5

Saturation Y 100 100 100

Curvature 20-25 10-25 20-25

Don’t forget to click OK on each Axis Tune Panel window, and for the overall Options screen.
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Setting your DCS MiG-21BIS gaming options

DCS offers many options for game settings according to your needs. Apart from the usual options
well described in the DCS User Manual, DCS MiG-21BIS offers some additional options and has some
specific features that the player needs to be made aware of.

Specific DCS MiG-21BIS features

The so called “specific features” are built-in (hard coded) features of the aircraft systems and engine.
They are listed and described in following table.

Table 3.2: Specific DCS MiG-21BIS built-in features

Feature Description

Whenever you turn ON/OFF your aircraft systems,
they will suffer very small amounts of stress. During
normal aircraft exploitation you will never notice it
during gameplay, and it won’t interfere with your
activity. However, in extreme circumstances, you
might overstress one or more aircraft systems,
which will result in a failure.

Note: Whenever you fly, your aircraft resources will
be slowly consumed (fluids, working resources,
stress applied etc). Once you land and require
refueling, the systems will “self repair” after the

Aircraft systems stress refueling is done. You might notice this when your
canopy opens (if it was closed), some switches
flipping back into the OFF position and aircraft
fluids recovering to normal values. Watch the
compressed air manometer (RH61), pilot’s oxygen
(LV39) and engine oxygen (LV2) indicators to assess
whether your systems are repaired.

Note: Internal systems “self repair” is coupled with
refueling. However, to make repairs of damaged
hardware (fuselage, wings, tail, gears) you need to
call the ground crew and ask for repairs. The same
applies for rearming.
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Engine stress

The engine will suffer stress during normal
operations, regardless of failure settings in the
mission options. Whenever the engine is started,
any afterburner used, negative, high side g force or
around zero g force experienced etc. the engine will
accumulate small amounts of stress.

Like in the previous case, during normal flight
operations you will never be aware of the engine
stress level, and your engine should not fail in flight
(apart from shutdowns caused by other factors, e.g.
low fuel pressure). However, if your engine reaches
the maximum stress level, it will shut down and you
won’t be able to relight it in flight.

Your engine will reset stress level to zero, once you
land and shut it down. This will happen along with
aircraft systems self repair event. You don’t need to
do anything apart from being patient for max. 4
minutes.

Canopy freezing

Whenever you fly in an atmosphere in which the
temperature is between 0°C and -10°C (32°F / 14°F)
while your IAS is between 400 - 500 km/h, you
might experience canopy freezing. To unfreeze the
canopy, either increase TAS to >700 km/h (or IAS
>500 km/h, depending on the situation) or use your
anti icing device for a temporary unfreeze.

Pitot system freezing

Similar to the previous feature, your Pitot system
will start to freeze in the aforementioned
atmospheric conditions. Pitot freezing takes some
time, and it is hard to notice initially. At later stages
of freezing, you will notice a discrepancy between
your engine power setting and your speeds (IAS,
TAS and M), along with odd altitude and vertical
speed values.

To prevent Pitot freezing, turn on the Pitot tube
heaters (CL74 & 75) before you takeoff. If you start
the mission in the air, the heaters will be ON by
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default.

However, if you experience Pitot freezing anyway,
note that turning the heaters on in flight requires
some time before the Pitot system unfreezes. This
time is no longer than two minutes even in
maximum freezing situations.

Battery freezing

The aircraft’s battery will freeze if you fly above
4000m without Battery heating turned ON (RV41).
This process takes some time, but as soon as it does
occur, the battery will suffer stress. Since the
battery is a back-up for the DC generator, loosing
the battery is certainly not a good idea.

Check that you have turned on battery heating
before takeoff.

Transonic Pitot system error

Pitot system errors are calculated for all ranges of
speeds and altitudes. In most cases the errors are
so small that you can’t notice them.

However, when flying at a M between 0.95 and
1.05, you might notice odd Pitot related instrument
behavior. Speeds, barometric altitude and vertical
speed will deviate from their previous values. This
error is most visible on the Altimeter and DA-200.

There is nothing you can do to prevent or avoid this
error from occurring.

Normally, you will fly through the so called
“transonic zone” very quickly, in a matter of
seconds, so this error won'’t affect your flying.
However, if you remain in the transonic zone for
any reason (e.g. payload is preventing you from
accelerating beyond M 1.05) you need to take this
error into account. Note that flying in the transonic
zone is extremely uneconomic from the point of
flight duration and power reserves.

SARPP flight data recorder operations

If you turn the aircraft’s SARPP flight data recorder
ON (RV 30), it will record your flight parameters
once per second. The data will be written to HDD
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once you exit the mission, so no in-game HDD
spamming. The SARPP is capable of storing 120
minutes of records. If it happens that your mission

lasts more than that (e.g. Multiple flights in one
session), once the end of the record is reached, the
recording will start rewriting old data.

You can find your SARPP records in your “Saved
Games\DCS\SARPP” folder .

The MiG-21BIS can be equipped with SPRD start
rockets in order to shorten takeoff distance by
increasing acceleration. The SPRDs provide a thrust
increase for about 7 seconds. To enable the use of
SPRD rockets, equip the aircraft with SPRD rockets
(in the Mission Editor), turn on SPRD power and
drop switches (RH51, RH50). Start your takeoff run
normally (at full afterburner): when your speed
reaches about 120-150kmh, the SPRD will engage
automatically. You can engage it manually using the

SPRD start rockets (Rocket-assisted
Takeoff - RATO)

CV91 button, however, this is not recommended.
To drop (jettison) SPRD after takeoff, use the LH60
button.
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DCS Gameplay options

Customizing game options is something that you should be familiar with in DCS. Once again, refer to
the DCS User Manual for details concerning any options you are interested in. | will explain how
certain options affect the DCS MiG-21BIS gaming experience.

' ‘ OPTIONS x

Eo 3
- T

Difficulties F10 VIEW OPTIONS

GAME FLIGHT MODE MAP ONLY EDITOR ICON STYLE
GAME AVIONICS MODE MY A/C UNITS
RADIO ASSISTS FOG OF WAR COCKPIT LANGUAGE

TOOL TIPS ALLIES ONLY

PERMIT CRASH RCVR ALL

EASY COMMUNICATION G-EFFECTS
PADLOCK

LABELS

UNLIMITED FUEL

UNLIMITED WEAPONS O MINI HUD
IMMORTAL ® MIRRORS
ALLIED FLIGHT REPORTS

0 ® O @ VEICINSCINNEIE (=8 NN SEENE)

COCKPIT VISUAL RECON MODE
® USE THESE OPTIONS FOR ALL MISSIONS

[x] cance

Image 3.3: OPTIONS screen with selected GAMEPLAY window. Orange boxed fields have special
significance in DCS MiG-21BIS gaming experience - read description in following text.

GAME FLIGHT MODE - selecting this option will simplify the flight model in following ways:
- stalling the aircraft is very difficult, yet possible,

- spinning the aircraft is impossible,

- aircraft stability is increased by 10-20%,

- landing gear will automatically retract after takeoff, gear handle will be placed in proper position
after this (neutral),

- user has to manually extract the gears for landing,
- in case of go-around or low-pass during landing attempts, gears will auto retract,

- engine stress is not calculated.
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GAME AVIONICS MODE - if you select this mode, you will prevent all internal stress calculations.
Your equipment might fail only if you turned on failures in the mission editor, or if you wasted some
systems related resources (fuel, oil, oxygen, compressed air, alcohol). The radar screen will appear
overlaying the main screen, so you can use your radar even if you are “flying outside the cockpit”
(using F2 key).

TOOL TIPS - both Russian and English cockpits have tool tips defined. You can turn them ON/OFF
using this option.

MIRRORS - DCS MIG-21BIS has a mirror (called periscope) situated on top of the canopy. You can
enable or disable it with this option.

' ‘ OPTIONS x
P e U
P el

VIEWS

External Views O Head Movement by G-Forces in Cockpit
F5 Nearest AC View Allow. O Force Feedback

®
@
@ F10 Map View Allow. O Synchronize Cockpit Controls with HOTAS Controls at Mission Start
0]

F11 Free Camera Allow O Random System Failures

@ User snap-view saving

cooRDIATE DSPLA:

GUI THEME

G0 MiG-21Bis ad

[x] cance

Image 3.4: OPTIONS screen with selected MISC. window. Orange boxed fields have special
significance in DCS MiG-21BIS gaming experience - read description in following text.

FORCE FEEDBACK - DCS MiG-21BIS supports force feedback (FF). If you have a FF capable joystick,
turn this option ON, it will give you a unique flying experience, and might improve aircraft handling.

GUI THEME - includes main DCS screen wallpaper, windows, menus and background music tweaks.
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DCS MiG-21BIS specific options

oz

OPTIONS X

MiG-21Bis Balalaika

® Simplified engine management Cockpit shake level

® Prevent canopy icing

[ ] cancer

Image 3.5: OPTIONS screen with SPECIAL window selected. Find “MiG-21Bis” tab and click on it to
open this window.

SIMPLIFIED ENGINE MANAGEMENT - If this option is selected, in-flight engine failures and shutdown
due to any kind of stress will be prevented. Engine shutdown can be a frequent event for
inexperienced players. Every time the engine stops in the air, you will have to attempt to relight it.
Note that you have a limited number of restart attempts. Restarting the engine in the air can be
complicated or even impossible in some circumstances.

PREVENT CANOPY ICING - if enabled, canopy icing will be prevented.

COCKPIT SHAKE LEVEL - you can tune the level of cockpit shake with this slider. The default value is
100%, meaning normal cockpit shake level. If you fly precise aerobatics for example, you might want
to set 0% cockpit shake for increased flight precision. Maximum shake level (e.g. for video filming) is
200%.
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4. DCS MiG-21BIS basic information

The MiG-21BIS aircraft was designed as a front-line (tactical) interceptor fighter powered by one
turbojet engine. It is fitted with instruments and electronic equipment ensuring flights by day and at
night under fair and bad weather conditions.

The aircraft is an all-metal, cantilever mid-wing monoplane featuring a delta wing, swept-back tail
unit and controllable stabilizer.

The aircraft is furnished with:

(a) engine R25-300 provided with second (emergency) reheat and developing static thrust of 7100
kgf with second reheat (or 9900 kgf in flight at Mach 1 near the ground with second reheat on), 6850
kgf static thrust with full reheat on and 4100 kgf static thrust at full throttle;

(b) boundary layer control system (BLC),
(c) drag chute,

(d) communication radio set, type R-802G, automatic radio compass (ARC), type ARC-10, marker
beacon receiver MRP-56P and aircraft distance transponder SOD-57 (also referred to as the air traffic
control (ATC) transponder);

(e) Pitot-static tubes: type PDV-18-5M (main) and type PDV-7 (emergency);
(f) pressure altimeter VDI-30 and low-level radio altimeter RV-1M;

(g) combined instrument, type DA-200, consisting of a vertical speed indicator, turn indicator and
slip indicator;

(h) built-in gun Gsh-23;

(i) sighting system consisting of radar RP-22SMA “Sapphire” and optical sight ASP-PDF fitted with an
additional fixed reticle and transparent range scale;

(j) automatic pitch channel transmission ratio controller ARU-3VM which improves the aircraft
maneuvering characteristics and controllability at transonic and super-sonic airspeeds and reduces
stick forces, as compared with the ARU-3V controller;

(k) angle-of-attack indicator UUA-1 and limit angle-of-attack warning unit SUA-1;
(1) radar illumination warning system SPO-10;

(m) automatic flight control system (AFCS) SAU-23ESN;

(n) short-range radio navigation and landing system POLYOT-01 (RSBN/PRMG);
(o) centralized dangerous conditions warning system SORC-1;

(p) airborne IFF interrogator/transponder, type SRZO-2, intended for identification of aircraft
(whether friend or foe);
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The following electrical power sources and inverters are installed on the aircraft:

(a) DC generator GSR-ST-12000W;

(b) AC generator GO4PCh4;

(c) storage batteries 155CS-45B;

(d) DC/AC inverters PO-750A (two), PT-500C, PT-125C, PO-250-VCh-M.

DCS MiG-21BIS has five external store stations (pylons) on which the following stores can be carried:
(a) guided missiles R-3S, R-3R, R-13M, R-55, R-60;

(b) type UB-32 or UB-16-57 rocket pods with folding-fin air rockets;

(c) free rockets of the S-24 type;

(d) radar guided Kh-66/23 Grom missile;

(e) aerial bombs of the 100 kg caliber (e.g. high-explosive/fragmentation, incendiary, smoke,
illumination bombs, etc.), 250 kg caliber (e.g. high-explosive, high-explosive/fragmentation,
incendiary, illumination, cluster bombs, etc.) and 500 kg caliber (e.g. high-explosive, incendiary,
illumination, cluster bombs, etc.);

(f) drop tanks of 490 or one ventral tank of 800l capacity.

The aircraft can also have an SPS-141 jammer container, ASO countermeasures (chaff/flare)
dispenser and smoke pipe (near engine nozzle).

The pilot's cabin is pressurized; it is fitted with an ejection system, type KM-1M, which can ensure
safe ejection throughout the range of operating altitudes as well as during the takeoff run and
landing roll, when the speed is higher than 130 km/h; the cabin is also furnished with a high-altitude
(life support) outfit ensuring normal activity of the pilot through the entire range of flight altitudes.

A periscope is installed on the collapsible canopy in order to improve observation of the rear
hemisphere. The device permits the pilot to view the zone with the following boundaries:

(a) without turning the head: 10° up, 2° down and minimum +10° sideways;
(b) with inclining and turning of the head: up to 20° up and up to +40° sideways;

The powerplant features a center-body air intake. The intake passage area is varied by means of a
controllable intake cone.

The aircraft is equipped with a hydraulic system and a pneumatic system. The hydraulic system is
subdivided into the booster system and the main system. The pneumatic system is subdivided into a
main system and an emergency one.

To operate the aircraft with due efficiency and confidence and to fully utilize its combat
capabilities, the pilot shall acquire profound and thorough knowledge of the design of the aircraft
and its component assemblies and systems. It is assumed that in all complicated situations, not
covered by this manual, the pilot will use his own judgment to cope with the situation at hand.
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5. Operational limitations

The maximum permissible indicated airspeeds, Mach numbers and g-loads for the aircraft carrying
various external loads are given in Table 5.1; other limitations are presented in Table 5.2.

Table 5.1:

External load variants

CEIEI (T No external Pods, type Bombs, Drop tanks Eight
loads, or rockets S-24, bombs
missiles only UB- UB- | inc. 500 kg OFAB-100

16-57 | 32 bombs
Airspeed 1300 1000 800 (or
(km/h) 1000 with
reinforced
racks BD3-
60-21D1)

Mach 2.05 1.7 1 1.3 1.6 1

number

G-load At M<0.8: 5g 5g with 490L 5g

drop tank
with two missiles
8g at Gre<1300L or
otherwise 4g with 800L
drop tank
78 at Gre>1300L
At M>0.8:
78 at Gre<800L

with two missiles
otherwise

6g with two or
four missiles.

Notes: In flight with various external loads, the maximum permissible airspeed values,
Mach numbers and g-loads are established with reference to the kind of external load for
which more strict limitations exist.

Warning: It is not recommended to build up a g-load in excess of 3 g in flight with
two UB-32 pods, or two UB-32 pods and two UB-16-57 pods, or eight 100 kg
caliber bombs, or two 500 kg bombs and two guided missiles (or two UB-16-57
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pods, or two OFAB-100 bombs), or with four 250 kg caliber bombs, or four S-24
rockets (carrying the ventral drop tank or otherwise, or with three drop tanks) due
to the fact that the margin of g-load stability decreases under those conditions.

Table 5.2:

Aircraft limitations Cause

1. Maximum takeoff weight when using concrete runway, 9800 kgf.
WARNING

It is permissible to take off with the load variants > 10,000
kgf under no-wind conditions at or below an ambient air
temperature of +15°C; if the ambient temperature is above
+15°C, takeoff is permissible only if there is head wind,
every 3 m/s increment of the head wind velocity
corresponding to ten degrees of temperature surplus over
+15°C.

When the runway length corresponds to that of a second-
class airdrome, takeoff with the above variants of external
stores shall be accomplished at second reheat power only
(when full reheat power is used, the required runway
length is 2000 m).

2. Takeoff weight when using perforated steel plate (PSP), unpaved
or snow-covered runways, is 8800 kgf, max.

3. The maximum permissible angle of attack in flight and during the
performing of any aircraft maneuvers, is +28° by UUA-1 indicator
(stall occurs when a +33° angle of attack, as read by the UUA-1
indicator, is exceeded).

WARNING

It is forbidden to exceed a +15° angle of attack, as read by
the UUA-1 indicator, in flight with the load variants >
10,000 kgf due to the small amount of g-load stability
margin.

4. Maximum unstick ground speed, 360 km/h for tyres 800 x 200,
model 41, and 370 km/h for tyres of model 42A.

5. Maximum permissible airspeed for landing gear retraction and
extension is 600 km/h; maximum permissible airspeed for flying
with landing gear extended is 700 km/h.

6. It is forbidden to exceed a minus 20° pitch angle in descent at
airspeeds over 1100 km/h and Mach numbers in excess of 1.8 M.

7. Maximum permissible airspeed for going around with BLC system
operating is 360 km/h.

8. It is forbidden to extend landing gear and flaps or to fly with

Landing gear strength.

Not to exceed liftoff
ground speed of 370
km/h for KT-92D LG
wheels fitted with
tyres model 42A.

Landing gear strength

Stall safety margin of
angle of attack

Tyre strength ability
to retract LG, stability
and controllability
during LG extention.

To prevent surpassing
maximum IAS and/or
Mach number.

Aircraft would sink by
25-30 mdueto
automatic
disconnection of BLC
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landing gear and flaps extended when carrying eight FAB-100 system by

bombs, or three drop tanks, or four S-24 rockets or two FAB-500 microswitch as flaps
bombs, or four FAB -250 bombs or two UB-32 and two UB-16-57 are being pressed by
pods (two guided missiles), or two UB-16-57 pods (two FAB-100 force into the
bombs) and two S-24 rockets (or two FAB-250 bombs) when fuel retracted position at
remainder is 700 to 1100 L. higher airspeeds.

In emergency situations, when it becomes necessary to land Insufficient margin or

immediately with above indicated fuel remaining, jettison external g-load stability.
stores from the outboard stations over a safe place before
extending LG, and then land in the usual way.

9. Rated landing weight for using concrete, un-paved or snow-
covered runway, 6800 kgf, BLC system being used by all means.
This landing weight is obtained when the aircraft:

(a) has no external loads, fuel remainder not exceeding
700 L;

(b) carries two missiles, or two UB-16-57 pods, or two FAB-
100 bombs, or carries no combat stores but has empty
drop tanks attached, fuel remainder being 500 L.

This fuel remainder ensures performance of a tight-visual-circuit go-
around maneuver and landing, the flight endurance totalling about
6 min.

WARNINGS:

1. All other, heavier external loads shall be jettisoned
before coming in to land.

2. The fuel remainder must be at least 600 L before an
instrument approach to land under bad weather conditions,
in order to ensure the ability to perform a two 180° turn or
tight-circuit go-around maneuver.

3. The rated landing weight with the BLC system not in use
is 6500 kgf. This weight is obtained when the aircraft
carries no external loads and the fuel remainder is 400 L.

10. Landing of an overloaded aircraft (whose weight, however,
should not exceed 7300 kgf) is allowed in the following exceptional
cases:

Landing gear strength

(a) when carrying two guided missiles, or two loaded UB-
16-57 pods, or two FAB-100 bombs and empty drop tanks,
fuel remainder not exceeding 800 L;

(b) when carrying two empty UB-32 pods and two missiles
or two FAB-100 bombs, or two loaded UB-16-57 pods;
when carrying four guided missiles or four loaded UB-16-57
pods; or two missiles and two loaded UB-16-57 pods (two
FAB-100 bombs); or four FAB-100 bombs, or two S-24
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rockets, or two FAB-250 bombs, or two loaded UB-32 pods,
fuel remainder not exceeding 600 L.

Landings with weights in excess of 6800 kgf shall be made with
employment of the BLC system and drag chute in all cases.

NOTES

1. In the case of landing with four empty UB-16-57 pods or
with only two empty UB-32 pods, the fuel remainder with
which landing is permissible can be increased by 350 L as
compared to the above figures.

11. Takeoff and/or landing with one bomb of up to 250 kg caliber or | Apjlity of roll counter-
S-24 rocket asymmetrically racked on the inboard station, may be action

accomplished if the crosswind component (directed from the side
opposite to that on which the external load is attached) does not
exceed 8 m/s.

12. Ground speed of main LG touchdown must not exceed 330
km/h. LG wheel strength

13. Maximum permissible drag chute deployment speed, 320 km/h. | Strength of drag chute
attachment elements

14. Ground speed of initial brake application, when drag chute is
not used in landing roll, must not exceed 330 km/h.
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15. Maximum low-pressure (LP) rotor speed must not exceed:

(a) 101. 5% at first, partial and minimum reheat settings as | Compressor and
well as at full throttle non-reheat setting; turbine strength

(b) 103.5% at second (emergency) reheat setting. Compressor and

turbine strength
16. Maximum high-pressure (HP) rotor speed, not over 107.5%

Turbine strength
17. Maximum permissible jet-pipe temperature:

(a) not over 770°C at full throttle setting;

(b) not over 850°C at reheat and second reheat power
settings.

18. Minimum permissible oil pressure:
(a) at least 1 kgf/cm? at idle setting;

(b) at least 3 kgf/cm? (warning light OIL (MAC/10) must not
burn) at LP rotor speed of more than 88 - 90%. When
negative g-load is applied, at all altitudes, oil pressure may
drop to zero for short time (not over 17 s) with illumination
of OIL light in the meantime.

19. Engine run at FULL REHEAT and SECOND REHEAT at airspeeds in
excess of 1000 km/h at low and medium altitudes is allowed as long Ensuring continuous
as fuel amount in tanks is at least 800 L fuel feed into engine

20. Negative g-loads may be developed for not longer than:

(a) 15 s at non-reheat engine settings; Amount of fuel

available in negative

(b) 5 s at reheat settings; g-load tank unit

(c) 3 s at second reheat setting.

21. Flight with g-loads approximating zero (£0.2 g) should not last

Ensuring continuous
for longer than 1 -2 s. &

fuel feed into engine

WARNING Negative or near-zero g-load flight is allowed provided
the tanks contain at least 500 L of fuel

22. Repeated application of negative or near-zero g-load is allowed
only after at least 30 s flying at positive g-load. To let fuel refill

negative g-load tank

23. Engine run in flight is allowed at all sustained and transient unit

power settings at airspeed of not less than 400 km/h.

(a) it is allowed to accelerate engine to full throttle power
and to throttle it down from reheat or full throttle setting To ensure flight safety
to any required setting, at altitudes above 15,000 m, when
airspeed is not less than 600 km/h;
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(b) at altitudes above 18,000 m, engine run is allowed at Ensuring stable
reheat settings; and it is permissible to cancel reheat by functioning of
moving throttle lever to FULL THROTTLE at air-speed of not | afterburner,
less than 500 km/h. preventing its
flameout

NOTE The engine may be run at minimum reheat power when the
altitude is less than 17,000 m. To ensure stable run

of powerplant
24, Maximum time of engine continuous run at second reheat

setting is not over 3 min. Repeated selection of this setting is Turbine strength
allowed after at least 30 s interval.
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25. Safe abandoning of aircraft is ensured under the following flight
conditions:

(a) during takeoff run and landing roll, at airspeeds not less
than 130 km/h,

(b) in level flight, at airspeeds:

(i) not more than 500 km/h, without any limitations
as to height over ground relief,

(ii) 500 to 1150 km/h, at height of not less than 30
m over ground relief;

(iii) 1150 to 1200 km/h, at flight altitude of not less
than 1000 m;

(c) during aircraft descent, at altitude equal in magnitude to
vertical velocity multiplied by four (without taking into
account the time required for adopting decision and
preparing for ejection);

WARNING: Should it become necessary to abandon the aircraft in
flight, take all measures possible before ejection so that the
airspeed does not exceed the above limitations.

26. It is permissible to jettison the canopy at airspeeds of 400 to
700 km/h in straight flight at altitudes below 5000 m

27. Flight with the canopy jettisoned may be performed under any
conditions.

28. All flights, irrespective of airspeed and altitude, shall be
performed with the use of oxygen equipment.

29. Flights over water shall be made with use of sea survival
equipment.

Ensuring conditions
for normal operation
of parachute system
elements

Providing time tor
operation of
parachute system
elements; minding
strength of ejection
equipment

Providing time tor
operation of
parachute system
elements

Ensuring conditions
for canopy to clear fin
safely

To ensure normal
oxygen supply tor
pilot in flight, protect
his lungs from oxygen
overpressure effect
(should cabin get
depressurized),
reduce effect of g-
loads on pilot's body,
protect him against
radiological and
bacteriological
warfare agents and
smoke in cabin, to
permit flying through
chaff clouds and to
ensure safe ejection
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30. It is allowed to fly with the AFCS engaged in RECOVERY mode, Accuracy of altitude
for stabilization of heading and altitude, at altitudes not lower than | hold

100 m over ground relief
To ensure stable run

31. ltis forbidden to engage the AFCS into RECOVERY mode for of engine due to
training purposes when the pitch angle is more than +50° at negative and near-
altitudes below 13,000 m, or more than +20° at altitudes above zero g-loads
13,000 m.

WARNING In aircraft equipped with the SAU-23ESN AFCS, when the
pitch angle becomes positive after the zero bank has been
established, or after the aircraft has automatically climbed from the
preset limit altitude, disengage the AFCS to recover the aircraft in
level flight manually
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6. Cockpit instruments and equipment

If you've ever had the chance to fly a Soviet or Russian airplane in Lock-ON, Flaming Cliffs (1/2/3), or
now in DCS World, you must have noticed that most of the cockpit instruments are the same or very
similar. The philosophy behind the use of identical or similar instruments and equipment in all Soviet
planes (MiGs, Sukhois, Tupolevs, Yakovlevs etc.) was to enable easy maintenance, parts supply and
war field support to any kind of airplane, and to make it easier for the pilots to familiarize
themselves with the cockpits of different planes in the case of transfer from one plane type to
another. If you have experience with Soviet cockpit instruments use, then you can just briefly look at
this section and read some of the information explained here. However, if you are not well
introduced to Soviet cockpits, you should familiarize yourself thoroughly with the MiG-21BIS cockpit
instruments and equipment.

Metric system: The MiG-21BIS, like all other Soviet planes, mostly uses the
International System of units (SI), particularly measurements are based on meters
(length, altitude), meters per second (horizontal and vertical speed), angular

degrees (all sort of angles and angular velocities), liters (volume) and bars (pressure).
However, some non-Sl units are also in use, like degrees Celsius (atmosphere and
engine temperature).
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Cockpit segments and three-sign code

For easier orientation, the cockpit of the DCS MiG-21BIS can be divided into seven segments when
observed from the pilot’s perspective.

Three main segments are: right (R), central (C) and left (L) segments. The right and left segments
could be further divided into horizontal (H) and vertical (V) segments, while the central segment
could be divided into lower (L), main (M) and upper (U). The pilot’s stick is a separate segment
marked with two letters PS. When we need to explain a location of some instrument, switch, lever,

button or light in the cockpit, we will use this “map” to locate it by marking its position with a two-
letter code (like RV, CM or PS) and a number representing the switch.

Image 6.1: Cockpit segments. For easier in-cockpit orientation we will use a two-letter code like RH
(right-horizontal) or CM (central-main). This image is available for hi-resolution print
(Mods\aircraft\MiG-21BIS\Doc\Manual_Images).
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