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The product “TRACK-M"
AAVF.201219.004-01

1. The product “Track-M'is the optoelectronic shooting control system (OlB&nded for
observation and detection of the ground targetsi@gezd vehicles, manpower) and “hovered”
helicopters, targeting and control of arming of @ module of armoured personnel carrier,

consisting of:

- automatic 30-mm gun ZTM-1;
- automatic grenade launcher AGS-17,
- machinegun of caliber of 7.62 mm, PKT type;
- antitank rocket system 212;

- means for smokescreens making.



The product “Track-M” provides:

- detection of targets by panoramic overview deVieANORAMA-2M” and imaging of
detected targets and environment on the video mmooitcommander;

- observation of targets and environment in daytmeé poor natural light;

- detection of targets by NTC and WTC TV cameragptbelectronic module (OEM) and
imaging of detected targets and environment ofitbeitors of commander and operator;

- measurement of distance to a target by laseefartgr (LR);

- displaying of images of targets and environmenttbe monitors of commander and
operator;

- formation and imaging of target aiming marks lo@ monitors of commander and operator;

- determination of the target range by indirecthmoet

- automatic determination of angle of sight foresétd weapon;

- control of shooting of the chosen weapon type;

- formation and imaging of aiming marks for chodgpe of weapon depending on target
range on the monitors of commander and operator;

- formation and imaging of performance alphanumierficrmation on monitors;

- imaging of numerical value of the angle of sightmonitor at using of grenade launcher for
invisible target depending on the entered valuthetarget range;

- switching of circuit voltage +27 V into blocks pfoduct and devices of armoured personnel
carrier;

- control of the gun mechanisms at loading;

- selecting of the type of gun projectile (armoefping and tracing or high-explosive
fragmentation) and shooting mode (single shootiniguosting) for gun and grenade launcher;

- storage of selected amount of ammunition of god grenade launcher and automatic
counting of remained ammunition at shooting;

- control of six smokescreen facilities;

- automated control of product outfit.



Main parameters and specification of the product:

- range of detection and identification of grouadgets in daytime at meteorological range of
visibility >10 km, the light of not more than 1ux and contrast ratio of 0.4, is shown in the [€ab
1.

Table 1
Range, not less than, km
T f T ft
ype ot camera ype ottarge detection identification

NTC tank 6 S
manpower 3 2

WTC tank 3 -
manpower 2 -

- detection range of ground target like tank inunat nightlight 5x1@ in environment with
meteorological range of visibility> 10 km and ca#trrate of 0.5 for ETC is at least 1 km;

- the range of measured distances to observedsarge

minimal -160 m

maximal - 7 km (not less);

- maximum error of measurement of the target ranget more than 5 m;

- the error of ranging by indirect method for tygditargets at a distance of up to 2500 m is not
more than 10%;

- angle of the field of view (azimuth x tilt angle)

(2°20'x1°50 +5% - for NTC,

(8°40'x6°30) 5% - for WTC.

- angular resolution corresponding to playback roé television line on video monitor is not
less than 40 seconds of arc for NTC and 3 secdnals dor WTC;

- the time of product availability to perform figihg tasks is not more than 2 minutes after
start, and at decrease of ambient temperaturesrtosd0° C is 5 minutes (video monitors - 12
min);

- continuous operation time of the product is mstslthan 6 hours following by 1 hour break
before the next start;

- power supply of the product is implemented frdva board voltage (27s) V

- total current consumption is not more than 15 eXc({uding the current consumed by
mechanisms of weapon);

- the total weight of the product is not more ti7érkg (without weight of bundles included in
the product Kit);

- MTBF is 1,000 hours;

- lifetime is 15 years;

- assigned resource during entire lifetime is eeslthan 15,000 hours.

By the nature of use and operation the productassdied as “A” - equipment of repeated
use.

Climatic version of the product is “O” under the 6D15150.

2. Composition of the product
The composition of the product “Track-M” and weigahd size of its components are
represented in the table 2.



Table 2

) _ _ Overall dimensions Weight,
Name Designation Quantity
mm kg
Control of commander o
468324.004-01 1 280x191x211 4.5
CcC
Control of operator of O( 468324.005-01 1 280x191x211 4
Control block
. 468364.029-01 1 272x247x138 6,5
of mechanisms
Optoelectronic 201219.075-
1 490x368x214 32,5
module OEM-V 12PS
Video monitor 467846.003-02 2 310x360x103 8,0
Kit of bundles* 468939.004 1
Kit of bundles* 468939.005 1

* The kit of bundles, included in supply of the prodis specified in the contract for supply
of the product "Track-M".

Optoelectronic module (hereinafter OEM) is placedtize outer surface from the left side of
the axis of arming unit of the armoured personagtier, control block of mechanisms is placed in
the tower, the console of commander and operatdrtao video monitors (of commander and

operator) are located in internal compartment ofaured personnel carrier.



Structure and operation of the product

General information of operation principles

Control can be realized from commander place (fro@) and operator console (OC),
depending on position of the switch SELECT on tbatml of commander. Starting position of
switch is SELECT - OPERATOR.

Commander and operator can make adjustment ofigelavsighting channel (TCE), LD

channel and channel of control of ARS to the arnohthe combat module.

In the field conditions the commander carries dagavvation of fight situation, searching for

targets and information of targeting to operatoriratependently hit detected targets while the



operator passively watching the actions of the camaer on his video monitor. The commander
applies smokescreen if necessary.

The operator in combat conditions carries out dependent observation of fight situation,
finding and hitting of detected targets or perforthe target designation from the commander.
Meanwhile commander watches the environment usiagpnoramic camera and has possibility to
give automatic target designation to operator esshe image similar to that on video monitor of
operator.

Console of commander (CC) is designed to work wahoramic device, interaction with
operator and the execution of tasks of shootingaaiastment control.

The organizational tasks include:

- control of voltage supply to the product + 27 V;

- observation of environment using panoramic viewice;

- giving of target destination command to matchttveer with panoramic device;



- selection of shooting controller (commander oerapor)

1.3.1.3 The tasks of shooting control and adjustraes

- selection of informational channel to displayirt®rmation on video monitor;

- displaying of targets and environment formed ByONand WTC and TV camera of aiming
device of the complex 212;

- displaying of target aiming mark and sighting knfor gun, grenade launcher and machine
gun, the scale grid for indirect ranging, servigghanumeric information including information
about the target range and remained ammunitioeletted weapon;

- formation of the value of target range in accoada with the output signals of laser
rangefinder, image on a video monitor, target raagd the quantity of targets and the target
number to which the range is measured;

- selection of the type of weapon, the projectide $hooting with gun, the mode of shooting
(bursts or single) for gun and grenade launchenbrar of rocket for the complex 212;

- determination of angles of sight and control okition of the aiming mark on the video
monitor, depending on the type of weapon the taiaege;

- control of closing of shooting;

- control of brightness of the aiming mark of themplex 212 and the mark of OEM
collimator;

- converting of voltage of angular sensors of hamtal and vertical aiming into binary code
with displaying of obtained angles of aiming on taeo monitor;

- control of smokescreens;

- adjustment of the mark of LR and shooting marks.

1.3.1.4 During operation of panoramic device themmnication with CC is carried out using
the video monitor through serial link R5422.



The operator console (OC) is designed to contmMtitage supply to the product +27 V, the
tasks of control of shooting and adjustment (paxplgrl,3.1.3) when appointing him to control the
shooting and to implement the gun loading, to Betguantity of ammunition of gun and grenade

launcher and to bring the combat module in stowesition.



The product [1Tandem-2" AAVF.201219.003

1.1 Purpose and specification

1.1.1 The product “Tandem-2” that is the optoelmutr system of surveillance, aiming and
shooting control (ECO) is intended for observatemd detection of ground targets (armored
vehicles, manpower) and "hovered" helicopters, rgrand control of arming of the shooting unit
of armoured personnel carrier:

- automatic gun 30 mm ZTM-1;

- automatic grenade launcher AGC-17;

- machine gun of caliber 7.62 mm PT type;

- antitank rocket system 212;

- means of smokescreens making.

1.1.2 The product “Tandem-2” provides:
- observation of targets and environment in dayt@me in conditions of poor natural light;

- detection of targets using the TV cameras NTC A of optoelectronic module (OEM)
and imaging of detected targets and environmenh@wideo monitor of operator;



- measurement of the target range using the lasgefinder (LR);

- displaying on the video monitor of images of &tggand environment;

- formation and imaging of target aiming mark oa tideo monitor;

- determination of the target range by indirecthmoet

- automatic determination of aiming angles for sedd weapon,;

- control of shooting using selected weapon type;

- formation and imaging of aiming mark for selectgde of weapon on the video monitor of
operator depending on the target range;

- formation and imaging of serviedphanumeric information;

- imaging of numeric value of the aiming angle laing by grenade launcher on invisible
target depending on set value of the target range;

- switching of the board power voltage +27 V on preduct block anérmoured personnel
carrier device;

- control of the gun mechanisms at loading;

- selection of type of the gun projectile (armoefping or high-explosive) and the shooting
mode (burst or single) for gun and grenade launcher

- memorizing of selected quantity @immunition of the gun and grenade launcher and
automatic counting of remained ammunition at shngpti

- automated control of the product equipment.

1.1.3 Specification and parameters of the product:



- the range of detection and identification of treund target in daytime at meteorological
range of visibility >10 km and illumination of natore than 19lux and the contrast rate of 0,5 is
given in the table 1.

Table 1
Type of camera Range, not less, km
Type of target i i __
detection identification
NTC tank 6 5
manpower 3 2
tank 3 -
WTC
manpower 2 -

- detection range of the ground target of the t&pe in conditions of natural night
illumination 5x10°%lux on locality at meteorological range of visibjli>10 km and the contrast rate
0,5 for NTC is not less than 1 km;

- the range of measurable distances to the tabgatg observed:

minimal - 160 m;
maximal — 7 km (not less);

- maximal error of measurement of the target raag®t more than 5 m;

- the error of determination of range by indirewtthod for typical target at the distance of
up to 2500 m is not more than 10%;

- the angle of field of view (azimuth x angle déqe)

(2° 20'x 1° 50") £5% - for NTC

(8°40'x 6° 30") £ 5% - for WTC.

- the angular resolution corresponding to repregemt of one television line on the video
monitor is not less than 40 seconds of arc for M@ 3 seconds of arc for WTC.

- the time of readiness of the product to impleragonh of combat task is not more than 2
minutes after start and at decrease of ambientdeatyre up to minus 40°C is 5 minutes (video
monitors — 12 min);

- the time of continuous operation of the prodsatat less than 6 hours with following



break of 1 hour before next start;

- power supply of the product is carried out frdra board voltage (27s) V,

the total consumption current in not less than 18v&hout current consumed by weapon
mechanisms);

- the total weight of the product is not more tléénkg (without weight of bundles included
in the product composition);

- MTBF is 1000 hours;

- designated lifetime is 15 years;

- designated resource during entire lifetime islass than 15000 hours.

1.1.4 Under using and operation type the produatlassified as “A” — equipment of
repeated use.

Climatic version of the product is “O” under GO$I1.50.

1.2 Composition of the product
The composition of the product “Tandem-2” and mdissensional parameters of its

components are represented in the table 2.

Table 2
_ ) ) Overall ]
Name Designation Quantity _ ) Weight, kg
dimensions, mm
Control board 468324.005-01 1 280x191x211 4
Control block of
mechanisms of
CONTROL 468364.029-01 1 272x247x138 6,5
BLOCK OF
MECHANISMS
Optoelectronic 201219.075-
1 490x368x214 32,5
module OEM-V 12PS
Video monitor 467846.003-02 1 310x360x103 4.0
Power suppl
) PP 1 280x191x211 3,0
switch
Kit of bundles* 1




* The kit of bundles that is included in the protsapply is stipulated in supply agreement
of the product “Tandem-2".

Optoelectronic module (hereinafter OEM) is locat@dthe outer surface and firmly attached
to the axis of the arming block of the infantry e or armoured personnel carrier, control block
of mechanisms, operator console, video monitor,ggaupply switch are in the internal cabinet of
infantry vehicle (armoured personnel carrier).

The general view of the product components is mspreed on the figure

Figure 1. General view of equipment of “Tandem-2”
1.3 Structure and operation of the product

1.3.1 General information about operation prirespl



1.3.1.1 Operation can be carried out from theatpe.

Operator can realize adjustment of television agréhannel (TAC), channel of LD and the
channel of control of antitank rocket system ananamition of the combat module.

In the field conditions the operator carries dogervation of combat environment, searching
of target and by the command of commander hitsctedetargets independently.

1.3.1.2 Control board (CB) is intended for impletagion of tasks for control of shooting and
adjustment and for gun loading, setting of quardgitammunition of gun and grenade launcher and
positioning of combat module into field mode.

Organizational tasks include:
- control of power supply to the product +27 V;
1.3.1.3 The tasks of control of shooting and adpesit include:
- selection of informational channel for displayioigits information on the video monitor;

- imaging of targets and environment on the videmnitor formed by NTC and WTC and
television camera of aiming device of the compl&g;2



- displaying of aiming marks for gun, grenade lshercandmachinegun and scale grid for
indirect measurement of range, service alphanunigiacmation, including information about the
target range and remained ammunition of selectepore

- formation of the value of the target range acoaydo the output signals of the laser
rangefinder, displaying of the target range andntjtyaof targets and number of the target being
measured on the video monitor;

- selection of type of weapon, type of projectibe $§hooting with gun, shooting mode (burst
or single) for gun and grenade launcher, numbeocKet for the complex 212;

- determination of aiming angles and control of iagnmark position on the video monitor
depending on selected type of weapon and the teagge;

- control of brightness of the aiming mark of themplex 212 and mark of collimator of
OEM;

- converting of voltages of sensors of horizontadl aertical aiming into binary code with
displaying of obtained aiming angles on the videmnitor;

- adjustment of the mark of LR and shooting marks.



1.3.1.6 Video monitor is intended for displaying of

- environment from OEM in narrow and wide fieldwaéw;

- environment from panoramic camera;

- aiming and viewing marks;

- target and aiming mark, formed by TV camera ditank rocket system;

- scale grid for indirect method of the target mmgeasurement;



- service information.

1.3.1.7 Control block of mechanisms is intended for
- power supply +27 V to the product equipment ly¢dbmmand from CC (OC);
- receipt of control information by serial link XR) through video monitor from CC,;

- formation of voltages for control of electric ggers of gun, grenade launcher and
machinegun by control signals from CC, impulsesckets launching, voltages of power supply of
electric motors of gun mechanisms;



- transmitting of information about condition of amon mechanisms by serial link (TxD)
through video monitor.

1.3.1.8 Optoelectronic module (OEM) is intended for

- formation of television signals of image of groutargets and environment in narrow and
wide field of view;

- formation of start-stop signals of the laser efirgler;

- control of angular position of axis of the lasangefinder in narrow and wide field of view;

OEM is designed as sole construct that includestelyision cameras, with narrow field of
view (NTC) and wide field of view (WTC), switcherf signals of TV cameras (SS), laser

rangefinder (LR), unit of heating of input proteetiglass (UNZS) and built-in optical collimator
(OC).



NTC and WTC convert the light flux from target into em signal and process it to obtain the
image of target at different levels of illuminatiorhe lenses of NT@nd WTC cameras are fit with
diaphragm control unit. Video signals from outpafsNTC and WTC cameras are transmitted to
television channel commutator input that conndugsdignal of selected camera with the output of
OEM through control signal of switching of fieldsvaew.

LR provides formation of start-stop signals by doenmand of starting from control block of
mechanisms for calculation of the target rangeamnuohting of their quantity within the beam range.

The built-in optical collimator forms radiation ofoss that is transmitted to the inputs of NTC
and WTC using optical prism systems to obtain thage of direction of optical axis of LR on the
video monitor.

Universal protection system provides heating oftgmtive glass at decreased ambient

temperature.



The product “TRIADA” AAVF. 201219.007
1. Purpose and specification

1.1.1 The product “Triada” is the universal compleixshooting control (OES) for light-
armored vehicles and is intended for observatiahdetection of ground targets (armored vehicles,
manpower) and Hovered helicopters, aiming and control of weapon of @@mbat module of
armoured personnel carrier:

- automatic gun 30 mm ZTM-1;

- automatic grenade launcher AGS-17,

- machinegun of caliber 1,62 mm of type PKT;
- antitank rocket system 212;

- means for making of smokescreens.



1.1.2 Integrated system of detection, aiming, §taion and shooting control (the product
“Triada”) is designed based on technical solutiprecticed in shooting control systems “Tandem”,
“Tandem-2", “Track-M” and in stabilizer “CS-2P” aride products “Katran” and “Katran-M".

The aim of design is decreaselabor intensiveness for manufacturing, quantityde¥ice
interconnections, increase of operation reliahiliynd application of modern component base,
introduction of stabilization mode and decreaseotdl value of the product comparing with the
total value of replaceable systems.

Equipment of the product is developed so as toigeokioth autonomous control of operator
from the combat module and remote control of thalzat module from the consoles of commander
and operator located in the chassis of combat machi

Design of the product provides receipt of the comhérom commander at autonomous
control (device of commander console) and frompheoramic view system at remote controlling
(the product “Panorama”).

1.1.3 Main technical parameters and specificatidih@® product:

- the range of target detection of the tank typdagtime at meteorological range of visibility
>10 km, illumination of terrain within the range@ .0 lux and the contrast rate of 0,4 must be not
less than 7 000 m, 5000 m, 3 000 m, 1700 m forstiwoting channel of controlled rocket, NTC,
WTC respectively.

- the detection range of NTC of the ground tardetank type in conditions of natural night
illumination 5x10° on the terrain at meteorological range of visipittl0 km and the contrast rate
of 0,5 for NTC is not less than 800 m;

- the range of detection of ground target of taypetat heat contrast =2K is not less than
2 000 m;

- the range of measurable distances to the tabgatg observed:
minimal — 160 m;
maximal — 7 km (not less);

- the readiness time of the product to implementatiorcaibat task is not more than 3
minutes after start and at the ambient temperaitirainus 20°C and minus 40 °C the readiness
time is 5 minutes and 12 minutes respectively.

- continuous operation time of the product in ress| than 8 hours with following break of 1
hour before next start;

- the power supply of the product is carried oatrfrthe board voltage 275V,



the total consumption current is not more than 1(svithout current consumed by the weapon
mechanisms);

- the total weight of the product is not more ti7@rkg (without weight of bundles included in
product composition);

- MTBF is 1 000 hours;
- the average resource during entire lifetime isless than 1 0000 hours;
- the average operation period is 10, 5 years;

1.1.4 Under the character of use and operatiorptbduct is classified as category “A” —
equipment of repeated use.

Climatic version of the product is “O” under GOSTH5D.
2. Product composition
Composition of the product “Triada:

1) optoelectronic module (OEM) included in NTC (mav-field television channel), MTC
(middle-field television channel), WTC (wide-fietdlevision channel), LR (laser rangefinder) and
equipment included in composition of aiming devo¢¢he complex 212:

2) Control console of commander (CC)
3) Control console of operator (OC)
4) Video monitors of operator and commander:

5) Aiming consoles (AC) of commander and operator



6) controlling device;

7) control block of mechanisms;
8) amplifier;

9) turning drive;

10) lifting drive;

11) meter of inclination angles;

12) kit of bundles.

Equipment p.p. 1, 5, 7...10 is always located in toenbat module and the meter of
inclination angle in chassis. The rest of equipmenbcated in the combat module at autonomous
control and at remote control in chassis.

3. Survivability and external action resistance

Under resistance, durability and stability to emédraction the complex corresponds to GOST
Vv20.39.304-76 of the group 1.11.



PANORAMA-2P

all-round looking device\Panorama-2P

is intended for searching and detection of movabid immovable targets of tank and
manpower type by combat vehicle commander, givihyideo signal for imaging of detected
targets and environment on the video monitor of lsa@imvehicle commander and angular
coordinates of direction of optical axis in horizalrplane relative to the tower of combat module.



Main technical parameters and specification ofptusluct:
Overview within the range of angles, degrees: 360
Field of view (8°4@6°30")+5%

Angular resolution, %

- at searching and detection: 3
- at changeover: 36
The height of lift of optoelectronic module, milleters: 11742

The readiness time for implementation of combak tasnormal climatic conditions, not
more, seconds: 10

The readiness time of the product for implementattb combat task at the temperature of
minus 40°C and in the absence of hoarfrost or ice of up tord or snow on the external surface,
not more, minutes: 2

Continuous operation period with following break Iohour before the next start, not less,

hours: 6
MTBF, not less, hours: 1000
Lifetime, years: 15
Resource during entire lifetime, not less, hours: 15000

Device is resistant and durable to external actictording to GOST V10.39.304-76 for the
group 1.11 of the version “O” under GOST15150 cdesng following amendments:

sinusoidal vibration — with acceleration 6g wittine range of frequency 5-60 Hz;

multiple-acting mechanical shock with peak acceienadg and interval of action of shock
acceleration 5-10 milliseconds;

the operating temperature range is determined Beagent with the client.

Under the character of use and operation the ptoduceferred to the category “A” —
equipment of repeated use.

Climatic version of the product is “O” under GOST55.



GUIDE

It is used for installation of launching
transporting container TPK-2 on the combs
vehicle.

The launching transporting container is
firmly inserted in slots of the guide up to
automatic actuation of hooks.

After shoot the spring reduces the nuclear
recoil. Depending on the power of charge

there are provided two variants of

constructive versions.

After shot the lever releases the launching
transporting container.




Comparative parameters of the products “Track-M” and “Triada”

nd

Ne Parameter Existing Foreseen
“Track-M" “Triada”
1 Type of stabilization High-speed. Angular.
system It is provided by Direct obtaining of values of angle
gyroscopic speed sensars from sensors
with following System stability is increased.
integration for obtaining
of values of the angles,
2 | Availability of horizontal | Periodical adjustment ig Absent.
and vertical movement o required. Operation is simplified.
weapon Maintenance cost is decreased at
combat readiness is increased
respectively.
3 Maximal speed of tower 40 °k 40 °k
turning
4 Minimal speed of tower | 0,02 °t (by TZ), real 0,01 °t
turning 0,1..0,3 %¢ Accuracy of weapon aiming on
target is improved and probability
hitting of target by the “first” shot is
increased.
5 | Modes of weapon aiming Semiautomatic, | semiautomatic, automatic, aiming
automatic, aiming of antitank rocket system aiming
antitank rocket system.
6 Automatic following of Absent. Provided.
targets Allows automatic observation of
selected target, probability of hitting
of movable targets and hit accurac
at marching shooting is increased.
7 | Compensation of friction Absent. Provided.

and imbalance torques ir
drives of weapon control

system

Il

Target aiming accuracy is increase

2d.




8 Automatic adjustment of Absent. Provided.
target aiming angle Operator work is simplified.
The probability of target hitting by
the first shot is increased.
9 Generation of ballistic Absent. Provided.
corrections Operator work is simplified.
The probability of target hitting by
the first shot is increased.
10 Introduction of ballistic Absent. Provided.
corrections Operator work is simplified.
11* | Quantity of the fields of 2 3
view of OEM Visual observation of the battlefield
is improved.
12* Maximal measurable 5000 meters. 7000 meters.
target range Fire aiming range is increased.
13 Range strobing Absent. Provided.
Selection of targets is improved and
stability of following by range is
increased.
14* Operation of laser Absent. Provided.
rangefinder with automatic It increases the accuracy and
(amplitude choice of target reliability of targeting and decreases
selection) the shooting preparation time,
probability of target hitting is
increased.
15 | Continuous operation time 6 hours 8 hours.
Time of combat use is increased
16 Correction of image Absent. Provided.

quality

Visual observation of the battlefield

Is improved.




Selection of type of weapon for shooting, mode laiaging, control of electric triggers condition,
counting of remained ammunition of gun and grenadecher, displaying of angular position of
tower and tube, displaying of aiming angle of gam&uncher, indirect measurement of range and
resolution of television channels of the productid@ia” correspond to parameters of the product
“Track-M”.

*-Parameters are provided if OEM corresponds thriecal terms and requirements of
performance specification for the product “Triada”.



