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CTpeMsaCcb COXpPaHUTb HanboJsiee yI3BUMYIO AN
COBpPEMEeHHOro CHanepcKoro opy>Kus TaHKOBYIO
OMNTUKY, KOHCTPYKTOPbI ULLYT ONTUMAJIbHble BAPUAHTbI
MCMO/THEHUSA KOMMNAKTHbIX FOMIOBHbIX YacTeln
npuuenbHo-HabnAaTeIbHbIX KOMMIEKCOB. B ctaTbe
oco60e BHMUMaHUeE yAeNeHO KOHCTPYKTUBHOMY
pelleHUIo OTpaXkaTesibHbIX YacTel rosI0BOK NPULLENOB,
paboTatlowmx npu 601bLWKNX Yraax NpoKayuku
BU3UPHbIX oceil. CTaTbsa NpeAcTaBaAsieT MHTepec A4
CcneumnanmcToB, 3aHUMAKLLUXCSA NMPOEKTUPOBAHUEM
npuuebHbIX KOMM/1eKCOB 6pOHETAHKOBOW TEXHUKM.

IITUKO-3IeKTPOHHBle IIpubopsl Ha OpoHeTaH-

KOBO¥ TeXHHKe — HarboJiee ySI3BUMBIH 3JIeMeHT

MAIIMHBI KaK IIPU BeJleHUH 60eBbIX JEHCTBUH,
TaK U NPU HeNoCpeACTBEHHOM OTHEBOM KOHTaKTe
C IPOTUBHUKOM. O4eBUIHO, YTO CAMBIM HEHaIeSKHBIM
KOMIIOHEHTOM ONTHYeCKHUX KU OIITHKO-3JIeKTPOHHBIX
IIpuOOPOB SIBJISIOTCS CTEK/ISHHBIE OKHA MX [OJIOBHBIX
YacTeH, BBICTYIIAIOIIMX HaZ, OPOHEBOM 3aIUTOMN. OIIBIT
60eBBIX AEHCTBHI II0 BCEMY MHUPY CBHUJETETbCTBYET,
UTO IleJleHAIllpPaBJIeHHBIN BBIBOJ K3 CTPOS IMPHILENb
HOM ONTHKH CHAMIIepCKHMM M IIyJIeMeTHBIM OrHeM
CTaJI 0OBIYHOM ITPAKTHUKOM U JAEHCTBEHHBIM CII0COO0M
60pB6BI € OPOHETEXHUKOH.

ITpoeKTHPOBIIUKY OpOHETaHKOBOM TexHUKU B CCCP
CTPEMUITHCH OIITUMHU3HUPOBATh BCe COCTABMAOIIME Hoe-
BOI 3)PeKTUBHOCTU TAHKOB, U COBETCKas TAaHKOBas
IIKO/IA XapaKTepH30BaJlaCh Pa3syMHOHM MHHHMH3a-
LIMeHt TOJIOBOK IIPHIIENIOB U IIpHbopoB HabnromeHMs.
CoBpeMeHHOe pa3BUTHE OIITHKO-JIeKTPOHHBIX IIpH-
Lle/I0B 3apybesKHBIX TAHKOB HZET II0 OAHOMY CLieHa-
PHIO - HEMOMEpHBIN POCT BXOAHBIX OKOH M TOIOBOK
B IIOTOHe 3a IIpefieJIbHO BBICOKMMHU 3HAaYeHUSIMHU AaJb-
HOCTH BHJEHUS TeXHUKHU BEPOSTHOIO IPOTUBHHKA.
Jt0, 6€3yC/IOBHO IIOXBAJIBHOE CTPeMJIEHHE, IIPHBEIIO
K IIPOYHOMY KOHGQIUKTY TAaHKOBOM ONTHKHU C TeHAeH-
LMSIMH Pa3sBUTHS COBPeMEHHOIO CHAMIIEPCKOTO OpYy-
KM U C MaCTepCTBOM CHAMIIepOB.
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OPTIMIZATION OF FRONT
SECTION OF SIGHTING
COMPLEXES

OF THE ARMAMENT OF
ARMORED FORCE VEHICLES

A.Medvedev, Joint-Stock Company "Rostov Optical
Mechanical Plant" (OJSC "ROMZ"), design@romz.ru;
A.Grinkevich, CJSC"EVS", lyul455@yandex.ru;
S.Markozov, OJSC "ROMZ", design@romz.ru

Striving to protect the tank optics which is the most
vulnerable for up-to-date sniper weapon, the designers
are looking for the optimal variants of execution

of compact front sections of sighting-observation
complexes. The article pays special attention to the
design solution of the reflective parts of sight heads
operating at high rotation angles of sight axes. The article
is of interest for the specialists who are involved into the
design of sighting complexes of armored force vehicles.

lectrooptical devices on the armored force

vehicles are the most vulnerable elements of

the vehicle during the battle actions as well as
during the direct skirmish with enemy. It is obvious
that glass windows of the device front section, which
overhang the armor protection, are the most unreliable
components of optical and electrooptical devices.
Experience of battle actions all around the world
indicates that purposeful hardware kill of sighting
optics by sniper and machine-gun fire became regular
practice and effective method for fighting against
armored vehicles.

Designers of armored force vehicles in the USSR
strived to optimize all components of tanks fight
efficiency and the Soviet tank school was characterized
by the reasonable minimization of heads of sights
and observation devices. Modern development of
electrooptical sights of foreign tanks follows the same
scenario - excessive growth of entrance windows and
heads in order to reach the highest values of the range
of vision of potential enemy military equipment. This
aim, which is undoubtedly laudable, caused the strong
conflict of tank optics with development trends of
up-to-date sniper weapon and snipers skills.

Analyzing the peculiarities of finder systems
of tank electrooptical units and design methods of
counteraction against the exceeding "growth" of their
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AHaU3Hpysi 0COOEHHOCTH BHU3UPHBIX YCTPOHCTB
COBpeMEHHbIX TAHKOBBIX OIITHKO-3/IEKTPOHHBIX ITPHUEO-
POB U KOHCTPYKTOPCKHE IIyTH IIPOTHBOJEHCTBHS HEIIo-
MEepHOMY "POCTy" HMX TOJIOBOK, OTMETHM C/IefiyIollee.
Tl obecriedyeHUs] M3MeHEHHs BEPTHKAJIBHBIX YITIOB
KauyaHUs JIMHUU BU3HPOBAHUS Ilepe]] BXOAHBIM 3pay-
KOM OIITHYeCKHX IIPUOOPOB B BOEHHOH TEXHHKe Tpa-
OUIIUOHHO YCTAHABIMBAIOTCS 3epPKajIbHBlE MM IIPH-
3MeHHBle KOMIIOHEHTHI. IIpu HebGoJNBIIOM [JHaIla3oHe
M3MeHeHHUS BePTUKA/IbHBIX YIJIOB, YUTO XaPAKTE€PHO [JIs
IIPULIE/IOB TAHKOBBIX ITyIIEeK, KaK IIPABHIIO, IIPUMEHS-
I0TCSI TOJIOBHBIE 3€pKajid, KOHCTPYKTHBHO CBSI3aHHBIE
C IIYIIKOM PhIYasKHBIMH MeXaHH3MaMH.

KOHeYHO, IIpHMeHeHHe TOJIOBHOTO 3epKaja O4eHb
TEeXHOJIOTMYHO ~ 3TO CAMBIH IIPOCTOM BAPUAHT LONIOBKH
IJIsT U3MEHEHHUS IIOJIOKeHUSI JTHHHUU BH3UPOBAHUSL.
Ho mpy yBeJIHMYeHHUH YIJIOB BO3BBIILIEHUS TabapUTHBIE
pa3Mep TOJIOBHOTO 3epKajia BO3PAcTaeT H3-32 OUeBH[-
HOCTH TeOMETPHUYECKHUX COOTHOIIEHWEH, U BH3HPOBa-
HUe, HallpUMep, B 3eHUT B 3TOM CJIy4ae CTAHOBHUTCS
IPUHITUIINATBHO HeBO3MOKHBIM.

IIpu GonbIIOM AHMAIa30He M3MeHEeHHMsI BepPTHKAJIb-
HBIX YIJIOB Ka4YaHWS JTHHUH BHU3HUPOBAaHHUS (BIIOTH

=

a) 6) B)

Puc.1. Mpusma-ky6
Fig. 1. Prism-cube
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Puc.2. BapuaHm 20108HOU 4acmu ¢ 3epkaaom menno-menesu-
3UOHHO020 KAHAAA U Npu3MOoUi-Ky60M 8U3yanbHO20 KAHAAA

Fig. 2. Vvariant of front section with mirror of thermal
imaging-television channel and prism-cube of visual channel

heads, we will mention the following. In order to
ensure the variation of vertical rocking angles of sight
line, reflective or prism components are traditionally
installed in front of the entrance pupil of optical
devices in military equipment. As a rule, the head
mirrors structurally connected with the gun by
leverages are applied in case of small range of vertical
angles variation, which is typical for the sights of tank
guns.

Of course, application of the head mirror is very
feasible practically; this is the simplest variant of
head in order to change the position of sight line. But
with the increase of elevation angles overall size of the
head mirror grows due to the evidence of geometrical
correlations and the sighting, for example, at zenith
becomes basically impossible.

In case of large range of variation of vertical rocking
angles of sight line (up to zenith which is typical for
the sights of automatic guns of fighting vehicles of
BMP type), prisms are traditionally installed in front
of the entrance pupil of optical device. In order to
avoid large dimensions at significant elevation angles
prisms-cubes are applied (Fig. 1).

Rotation of the prism-cube in vertical plane provides
sighting practically at any ranges which are possible
with the frame of fighting vehicle and mechanical
elements of optical device. In case if prism-cube is in
the position a) (see Fig. 1) only one half of the prism
functions. As the prism-cube rotates for sighting at
zenith (see Fig. 1), in the position b) the second half
of the prism is turned on, and upon the sighting at
zenith both halves function [1].

The whole group of actions: from the increase of
photodetector sensitivity to the use of not less efficient
method - increase of the diameter of entrance pupil
of nighttime sights - provides greater range of vision
during the night time. However, the use of lenses with
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Puc.3. BapuaHm 20108H020 0MpaXkarouie-npeaomasioLL,e20
nNpu3MeHH020 6A0Kd

Fig. 3. Variant of front section of reflective-refractive prism
unit

10 3eHHTa, YTO XapaKTepHO AJs IIPUIIeTIOB aBTOMa-
THYeCKUX IyIeK 60eBbIX MamIKMH THra BMII) mepen
BXOJHBIM 3PauykKOM OIITHYeCKOro Ipubopa TpaauIiu-
OHHO YCTaHaB/IMBAIOT MPU3MBL. Bo m3bexkaHue 60515
IIMX rabapuTOB IPH 3HAYHUTETBHBIX YINIaX BO3BBIIIeE-
HUSI IPUMEHSIOT ITPpU3My-Kyb (pHrc.1).

BpameHneM MNpHU3MBI-Kyba B BepTHUKAJIBHOM ILIO-
CKOCTH obecreuyrBalOT BH3UPOBaHHe IMPaKTHUYECKU
B JIIOOBIX IIpeiesiaX, KOTOPBIe II03BOJISIIOT KopIryc 6oe-
BOM MaIIMHBl M MeXaHH4YeCKHe 3JIeMeHTHhI ONTHYe-
ckoro rpudopa. IIpy MonosKeHUH MPU3MBI-Kyba B I10J10-
sKeHHUH (a) (cM. puc.l) paboTaeT TOIBKO OLHA [TOTOBHHA
Ipu3Mbl. [Io Mepe I0OBOpPOTa MPH3MBbI-Kyba [/Isl BHU3H-
POBaHUS B 3eHMT, B II0oJokeHHe (0) HauMHaeT BKIIIO-
4yaTbCsl BTOpas IOJIOBMHA IIPU3MBI, U IPU BH3HPOBa-
HUU B 3eHUT PaboTAIOT y3Ke 06€ IIONOBUHBI .

LlesbIFl KOMILUIEKC MEPOIIPUSITHUI: OT YBeJIHYeHHUs
YYBCTBUTENBHOCTH (GOTONPHEMHMUKOB [0 HCIIONb-
30BaHHS He MeHee 3QPeKTHBHOrO MeTofa - yBelH-
YeHHSI AHaMeTpa BXOJHOIO 3pauka HOYHBIX IIPHU-
1le7IoB - obecreyrBaeT JOCTHKeHHEe HOYBIO 60/bIlert
OATBHOCTH BHAEeHHUsS. ORHAKO HCIIONb30BaHHE 00B-
eKTUBOB C OOJBIIMM pa3MepoM BXOIZHOIO 3pauka,
KOTOPBIN TpebyeTcs st HOYHBIX KaHanoB ¢ DOII, a
TakXe [Js TeIeBU3UOHHBIX M TeIJIOBU3HOHHBIX
KaHaJIoB, BJeYeT 3a CobO UYpe3sMepHOe yBelTHYeHHe
pa3MepoB IpU3MbI'kyba. FIMeHHO I103TOMY IO Mepe
eCTeCTBeHHOI'0 IPOABUKEHUS OT IOKOJeHHs K IIOKO-
neHUI0 60eBBHIX MaIIMH HabII0fancs yCTOMYMBBIL
3HAUMTe/bHBIM POCT TOJIOBHBIX YaCTel IPHULIETBbHBIX

*

Ilanos B.A., Kpyrep M.4., Kynarun B.B. u ap. CipaBoYHUK
KOHCTPYKTOpa OITHUKO-MeXaHHUYeCKUX Mpubopos.- JI.: Mamu-

HOCTpoeHHe, JIeHMHTIP. oTAeneHHe, 1980.
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larger size of entrance pupil, which is required for the
nighttime channels with electrooptical devices and for
television and thermal imaging channels, causes the
excessive increase of prism-cube dimensions. And for
this reason, the stable and considerable growth of front
sections of sighting complexes was observed in the
proportion of natural development of fighting vehicles
from one generation to another one. And in turn,
it made the use of stabilization devices complicated
and generated technical problems connected with the
provision of resistance to impact loads.

Solving these problems, the specialists of the Design
Bureau of OJSC "Rostov Optical Mechanical Plant" have
developed different variants of the schemes for the
minimization of front section of sighting complexes
of armored force vehicles. They also considered multi-
channel devices, equipped with the daytime visual
and television channels with single and multiple
magnifications, and nighttime electrooptical and
thermal imaging channels.

In one of the solution variants of the thermal
imaging-television device it was suggested to install
small prism-cube above the visual channel and mirror -
above the thermal imaging channel (Fig. 2). Reason for
the substitution of prism-cube with mirror is based

Puc.4. MpuHuun pabomel ompaxarow,ee-npeaomasio-

W20 3NemMeHma 20A08KU. YaAbl 8U3UPOBAHUS MUHYC 15°

U +60° coomeemcmaytom y2A08biM NOAOXKEHUSIM 6AOKA
MUHYC 7,5° u +30°

Fig. 4. Principle of operation of reflective-refractive head
element. Sighting angles of minus 15° and +60° correspond to
the angular positions of the unit of minus 7.5° and +30°
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Puc.5. V3meHeHue Gopmbl Kpy2n020 3paqka
Fig. 5. Change of the form of round pupil

KOMIUIEKRCOB. COOTBETCTBEHHO BO3pacTajia M Macca
IIOABISKHBIX YacTel TOJOBOK. JTO B CBOIO Odepenb
YCTIOKHSITIO HUCIIO/Ib30BaHKe YCTPOMCTB CTabMIM3aIuU
M CO3[aBaJI0 TexXHHUYeCKHe ITpobneMsl IIpu obecrieue-
HHUU yCTOMYHBOCTH K YAAPHBIM Harpy3KaM.

Pemasi 3TH IpobreMsl, CIEIIUATUCTHI KOHCTPYK-
TOpcKoro 6:0po OAO "POCTOBCKHI ONTHKO-MeXaHHYe-
CKMH 3aBoj," pa3paboTanu pa3iudHble BAPHAHTHL CXeM
MUHHMH3AIUK TOJOBHOM YaCTH IIPULIEJIBHBIX KOM-
II/IeKCOB OPOHETAHKOBOM TeXHUKHU. He octaBmim 6e3
BHUMAaHMS U MHOTOKaHaJIbHble ITPHUOOPHI, OCHAIIEeH-
Hble JHEeBHBbBIMHU BI/I3yaJ'IbHI>IMI/I U TeJIeBU3UOHHBIMHU
KaHaJTaMH OFHOKPAaTHBIX MU MHOTOKPATHBIX yBelIHde-
HHH, a TakKKe HOYHBIMU DOIT-HBIMU U TEIIJIOBU3UOH-
HBIMH KaHaJIaMH.

B oIHOM M3 BapHAHTOB pellleHHs TeIlJIOBH3HUOHHO-
TeJIeBU3HOHHOT0 ITpH60opa 6bLIIO0 ITpeJIo’kKeHO Ha/l BU3Y-
QTBHBIM KaHAJIOM YCTAHOBHUTb MaJylo IIPHU3MY-Ky0, a
Ha/l TeIl/I0-Te/leBU3HOHHBIM KaHAJIOM - 3epKaJlo (PHC.2).
[IpyurHa 3aMeHBbl IIPU3MBI-Kyba 3epKajomM - B Heob-
XOOHUMOCTH HCIIONb30BaTh OIITHUYECKMeE IeTa/Ik K3 ZnS.
TexXHOJIOTUSI POCTa 3TOr0 MaTepHaa, KOTOPBIK CIIYSKUAT
OCHOBOM JIS IeTasler, paboTaloNnIyX B CIIEKTPaJTbHOM
IuarasoHe A=0,4-14 MKM, He JaeT BO3MOXKHOCTH IOy~
YUTb 3aTOTOBKY IIOJ IIPU3MY-Kyb 6osblIoro pasmepa.
OIHaKo 3epKajo B TaKOHM CXeMe YBeJIHYHUBAaeT BBICOTY
TOJIOBKH (CM. pucC.2). U, XOTS /1 MUHHUMH3AL KK raba-
PHUTOB 3epKajla KOHCTPYKTOPBI IIPUAAIN HAKJIOH Bep-
THKaJIPHOM OCH KaHajla, BCe PAaBHO — ero pa3Mephl 0CTa-
JIUCH GOJIBIITMMH.

on the necessity to use optical parts made of ZnS.
Technology of growth of this material, which serves
as the basis for the parts functioning in the spectral
range A=0.4-14 um, does not offer opportunity to obtain
the workpiece for prism-cube with large dimensions.
However, mirror in such scheme increases the head
height (see Fig. 2). And although designers inclined
the vertical axis of the channel for minimization
of mirror dimensions, nevertheless its dimensions
remained large.

Works in the Experimental Design Bureau of
OJSC "ROMZ" in this area resulted in the creation of
complex multi-purpose anti-aircraft sight TKN-4GA-03
with daytime single-multiple and thermal imaging
sighting-observation channels on the basis of known
anti-aircraft sight TKN-4GA. This device was designed
thanks to the original solution of the scheme of sight
front section, in which instead of mirror the reflective-
refractive prism unit is installed above the thermal
imaging channel (Fig. 3).

It should be noted that the capability of various
spatial location of individual prisms, which the unit
consists of, occurs upon the use of prism-cube unit in

Puc.6. BapuaHm 20108HOL Yacmu HA3eMHO-3eHUMH020 npu-
60pa ¢ Npu3MeHHbIM 6A0KOM MenA0-menesu3UOHHO20 KAHAAA
u manoll npusmoll 8U3UPHO20 KAHana

Fig. 6. VVariant of front section of ground anti-aircraft device
with prism unit of thermal imaging-television channel and
small prism of sighting channel
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Pabotel B OKE OAO "POM3" 110 3TOMY HaIlpaB/lIeHHUIO
YBeHYAJIMCh CO3JaHKeM Ha 6a3e M3BeCTHOrO 3eHUT-
Horo npuiena TKH-4TA ero MogupHUKaLUKU — KOMOU-
HHPOBAHHOIO YHHBEPCAJIBHOI'O 3eHHUTHOTO IIpHLena
TKH-4T'A-03 ¢ mHeBHBIM OLHOKPAaTHO-MHOIOKPAaTHBIM
U TeIJIOBU3UOHHBIM IIPUIleJIbHO-HA6/II01aTeIbHBIM
KaHanaMmHu. Co3maTh 3TOT HmpubOp ymanoch brarogaps
OPUTMHAJIPHOMY PpeIlleHHUI0 CXeMbl T'OJIOBHOM YacTH
IIpHLlea, B KOTOPOI HaJl TeIJIOBU3HOHHBIM KaHAJIOM
BMeCTO 3epKaJIa YCTAHOBJIEH OTpaskalolie-TIPeIoMIIsIOo-
IIMH IPHU3MEeHHBIH 6710K (prc.3).

CremyeT aKkIeHTUPOBAaTh BHHUMAaHHe Ha TOM, 4YTO
IIPU UCIIO/Ib30BaHUU 6710Ka MPH3M-Ky60B Iepe[; BEIXO-
HBIM 3pPauKOM OIITHYeCKOro IIpubopa IOSIB/ISIeTCsT BO3-
MOKHOCTD Pa3IMYHOI0 IIPOCTPAHCTBEHHOI'O pasMelle-
HUSI OTJEJIBHBIX IIPK3M, COCTABIISIOMMX 6/10K. B KakoM
65l MecTe Iepesi BXOZHBIM 3PayKOM HH HAXOIHIHCh
OTIeIbHBIe IIPHU3MBI 6JI0Ka, 3TO He BIMSET Ha IIOCTpoe-
HUe U306paskeHU s 00 BEKTHBOM.

EAMHCTBEHHOe, UTO He0OXOMHMMO CODMIOAATh — 3TO
PaBEHCTBO YIJIOB, I10[i KOTOPEIMH PACIIONIOSKEHBI TPAaHHU
IIpU3M-Kyb0oB, COCTaB/ISIOMUX 610K, Mabbl UCKIIOYHTH
IOBOeHHe M300paskeHHs. IMEHHO 3TOT $aKTOp M IIpH-
BeJI K OKOHYaTeIbHOMY BapHAHTY pelLIeHUs TOJIOBHOTO
oTpaskartens s a000ro THIA TOJIOBKH TAHKOBOTO
nipubopa-rpuiiena.
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front of the entrance pupil of optical device. Location of
individual prisms of the unit in front of the entrance
pupil does not influence on the image formation by
lens.

The only thing that must be kept is the equality of
angles, at which the faces of prisms-cubes composing
the unit are positioned, in order to exclude the double
imaging. Particularly this factor led to the ultimate
variant of the solution of head reflector for any type of
the head of tank sighting device.

As an alternative, reflective-refractive element of
the head can consist of five prisms: two prisms-cubes
and one prism of AP-90° type located in one unit (Fig.
3). Size of prism side is ~26 mm, length - 78 mm. Large,
main prism-cube of the device TKN-4GA is shown with
thin lines (see Fig. 3) for comparison.

Due to the decrease of the total volume of glass, the
weight of the whole unit turned out to be smaller than
the weight of large prism-cube by three times upon the
equal diameter of lens entrance pupil.

In order to make every prism element of the unit,
optical workpiece with the thickness of not more than
20 mm is required and it allows making such unit at
the reasonable price even with the use of the material
ZnS. With such construction of the main reflective-
refractive element any sight angles can be achieved.
In case if independent stabilization of the head is

TexHuyeckme xapakTepmcTukm sapuaHTa npuuena TKH-4rA-03

Technical characteristics of the variant of sight TKN-4GA-03

MapameTp / Parameter

[HEeBHOM KaHa NepemMeHHoro
yBenn4eHus

Daytime channel with variable
magnification

TenNoBM3NOHHbIV KaHan
Thermal imaging channel

Pabounm cnekTpanbHbIA AMANA30H, MKM

-noBepTukanu / vertically

5

. 8-14 0,48-0,76
Operating spectral range, pm
Mone 3peHns, rpag. / Field of view, degree
-nNpu yBeandeHnun 1 kpat / upon 1x magnification HeykasaH / Not specified 49
- NpW yBeANYeHUM 6 KkpaT / upon 6x magnification HeykasaH / Not specified 8

He ykasaH / Not specified

Acquisition range of the standard target of “tank” type, m

-no ropu3oHTy / horizontally 7 He ykasaH / Not specified
dopmaT MUKPOHBONOMETPUYECKOTO MPUEMHMKA, MUKCEN 640x480 He ncnonbsyetcs
Format of microbolometric detector, pixel No

Pasmep nukcena, MKm 17x17 He ykasaH

Pixel size, um Not specified
TemnepaTypHoe pa3pelueHue, K 0.06 Het

Temperature resolution, K ! No

[lanbHOCTb pacno3HaBaHMs CTAHAAPTHOM e TUna "TaHk", M 2000 3000

Recognition range of the standard target of “tank” type, m

[anbHOCTb 0BHAPYXXeHUs CTaHAAPTHOM Lenun Tuna "TaHk", M 3000 4000
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Kak BapHaHT, oTpaskalolle-TIpeJIOM/ISIONHUI 3J1e-
MEHT TOJIOBKHM MOYKET COCTOSITh M3 IISITH IIPU3M: ABYX
IIpr3M-KyboB U OTHOM IPH3MBI THIIA AP-90°, pacriono-
SKeHHBIX B eIHUHOM b710Ke (puc.3). Pa3mep KateTa Ipu-
3MBI ~26 MM, JJIMHA - 78 MM. J17151 CpaBHeHU I TOHKHUMH
TUHUSAMU (CM.pUC.3) IIOKa3aHa Oombhias TOIOBHAS
npu3Ma-Ky6 uspenus TKH-ATA.

M3-3a yMmeHblleHUs obiiero obbema cTeK/aa, Bec
Bcero 6710ka OKa3ajcs B TPH pa3a MeHbIIe Beca 60i1b-
IO MPH3MBI-Kyba IIPU OZHMHAKOBOM JHAMeTpe BXOI-
HOTrO0 3payka 06 beKTHBA.

JUIsT KU3TOTOBJIEHHSI Ka’KJIOro IIPU3MEHHOIo 3Jie-
MeHTa 670Ka HeobxomuMa OITHYeCKasl 3aroTOBKa
TOJIIIMHOM He 6oree 20 MM, a 3TO II03BOJISIET H3rO-
TaB/JIMBaTh TaKoM 670K II0 ITpHeMJ/IeMOM ILieHe Ja’ke
K3 MaTepuasa ZnS. IIpu TaKOW KOHCTPYKLIMH I'0JIOB-
HOT'O OTpa’KaloIe-TIPeIOMIISIONIHTIO IeMeHTa JItobble
YIJIBl BU3HPOBAHUS JOCTHKHUMBI. EC/IH Ke Ipenrno-
JlaraeTcst He3aBUCHMas CTAabWIM3aLUs TONOBKH, TO
BCe IMpHMeHsieMble MPU3MBI JOJIKHBEI OBITh OJHHAKO-
BBIMM ~ B BapHaHTe TPexX MaJbIX ITPU3M-KyboB (puc.4).
Ocp KayaHUA 6710Ka ITPU3M-Ky6OB ITPOXOIUT Uepes reo-
MEeTPHUYEeCKUH LeHTP 6I0Ka, U IIpU HeGOMBIINX yIIax
KadaHMs paboTaeT TOJIBKO ONHA IIOJIOBHHA KasKIOH
pu3Mbl-ky6a. [To Mepe roBopoTa 6710Ka 17151 BU3KPOBa-
HHUS B 3eHUT HauMHaeT BK/IIOYaThCsl BTOpasi II0JIOBUHA

i1

assumed, all prisms should be analogous - in the
variant of three small prisms-cubes (Fig. 4). Axis of
rocking of the prism-cube unit passes through the
geometrical center of the unit and at small rocking
angles only one half of every prism-cube will function.
As the unit rotates for the sighting at zenith, the
second half of every prism-cube is turned on, and
upon the sighting at zenith both halves function. In
case if such unit is located in front of the entrance
pupil of sighting channel lens, the form of round pupil
will have other appearance (Fig. 5). And the area of
pupil does not change, lens light-gathering power is
retained providing the initial energy ratios.

Weight of the prism-cube unit M,, will decrease
in the proportion to the amount of used small prisms-
cubes (relatively to the variant of use of one prism-
cube) and correspond to the ratio:

Mg, =(1,0+1,2) Mg, /N,

where M, ;. refers to the weight of large prism-cube in
the variant of its use.

The weight of one large prism-cube proper which
is shown for the comparison in Figure 2 with the
side of 74 mm will be 1.6 kg if it was made for
ZnS thermal imaging-television channel. However,
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KKIOM MPU3MBI-Kyba, U IIPHU BU3HPOBAHUU B 3€HUT
paboTaroT yske obe IMOMOBUHBI. [IpH pacIONOKeHUHU
Takoro 670Kka MpPHU3M-Ky6OB Ilepel; BXOLHBIM 3PauKOM
00BeKTHBA BU3UPHOro KaHaaa popMa KPyI/Ioro 3pauka
nprobpeTaer MHOM BUA (puC.5). IIpy 3TOM ILIOIIAIb
3pauka He MeHseTCsl, CBeTOCH/Ia 0OBbeKTHBA COXPaHS-
eTcsi, obecrieurBasi IIepBOHAYA/IbHbIE SHEpPreTHUecKue
COOTHOIIEHHSI.

Macca 6moka mHpU3M-KY60B Mg, YMEHBIIHUTCS
IIPOIIOPLIMOHAIBHO YHC/Iy IIPUMEHSeMBIX MaJIbIX
IIpu3M-KyboB (OTHOCHTETBHO BapHAHTA HCIIONb30BA-
HHSI OfHOM IIpU3MbI'Kyba) U OymeT COOTBETCTBOBAThH
COOTHOLIEHHUIO:

Mg, =(1,0¢1,2)Ms ,, /N,

rae Mg o, — Macca 60/bIIol IPU3MBIKy6a B BADHAHTe
ee HCII0/Ib30BAHUSL.

CobcTBEHHO Macca O HOM DONBIION IIPHU3MBI-Kyba,
II0OKa3aHHOM /IJI1 CPaBHEHMS Ha PHUC.3, UMes pa3mep
KaTeTa 74 MM, COCTaBUT 1,6 KI' B C/ly4yae ee U3rOTOBJIe-
HUS /I TeIIO-TeJTeBU3HOHHOIO KaHa/la U3 MaTepHu-
ana ZnS. OgHaKo, IMOHHMAas HEeBO3MOXKHOCTh CO34a-
HMU S TAKOM OITHUYeCKOM 3arOTOBKH U3 ZnS, obparmaem
Ballle BHUMaHHe Ha TOT $aKkT, 4TO pa3Mep KaTeTa
MaJloH MpU3MbI-Kyba He mpeBbliIaeT 30 MM, II03TOMY
ee M3TOTOBJIeHHe TeXHOIOTHUeCKH AOCTHKHMO.

9TO pelleHHe NPHU JTIOOBIX YITOBBIX ITOJIOKEHHSIX
61oka obecriedyrBaeT IONHOE IIPOXOXKJEHHe IIydu-
KOB Ha BCeM AHaMeTpe BXOAHOIO 3pauka 06beKTHBA
IIpaKTHYecKU 6e3 IoTepb Ha BUHbeTHPOBAHHUE.

[T0CKOJIBKY TaKOM OTpa’Kalomle-TIpeoMIIsSIOMINHI
371eMeHT B BHJe 6/10Ka MpHU3M HMeeT 3HAUMTe/lbHO
MeHBIIHe Pa3Mepsl, ueM ofHa OomblIas Mpu3Ma-Kyb,
TO MOSKHO IIPUMEHHUTBH 3a U THOE CTEKJIO B BHJIe O HOU
IJIACTHUHBI U3 MaTepuana ZnS, ele 6osee ymporas
1 yMeHbIlasi FOJIOBKY Ipubopa. [la U IoTepu Ha cBe-
TOIIPOITyCKAaHHUe B TAKOM 67I0Ke 3HaUHUTe/bHO MeHblIle,
YeM B BapHAHTe C OIHOM OOJIBIIOK ITPHU3MOH.

BBIIJISIAUT TaKasl FOJIOBKA HECKOJIBKO HEOOBIYHO —
Belb OTPa’kalollle-IIPeJIOMISIONINE 3eMeHT B BHIe
6/10Ka IMpHU3M YCTAaHOBJIEH KaK Obl HA06OPOT I10 OTHO-
IIeHUI0 K TPagHUIMOHHOMY IIOJIOKEHUIO 3epKaja
B OOBIYHOI TOJIOBKE C OOBIYHBIM OTPa’kKaloIUM 3ep-
KasoM. Kpome Toro, ¢ yBelM4YeHHeM yIjJa KauyaHHS
BePTHKA/IbHBIK pa3Mep FOJIOBKH He yBeJTHYHBAeTCs,
a HaobopoT, ymeHbInaercs. [ CpaBHEHUS PSIOM
C OTpaskaolle-IIpeoM/ISIOIUM 3IeMeHTOM Ha PHUC.6
II0Ka3aH OJHOKPATHBIM KaHal C OOBIYHBIM MaJIbIM
KybrikoMm TKH-4TA.

Hrtak, nobas BU3HPHAsl CUCTeMa, MCIIO/Ib3YIoIast
BMeCTO 3epKaja pacCMOTPeHHBIN OTpaskalolle-Ipe-
JTOMISIIOIINEI 371eMeHT, bymeT obecrieunBaTh T06BIE
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understanding the impossibility to create such
optical workpiece from ZnS, we will draw your
attention to the fact that the side of small prism-cube
does not exceed 30 mm and therefore its production
can be performed technologically.

This solution at any angular positions of the
unit ensured the complete propagation of beams
on the whole diameter of the lens entrance pupil
practically without loss due to vignetting.

Since such reflective-refractive element in the
form of the prism unit has considerably lower
dimensions than one large prism-cube, protective
glass in the form of one plate made of the material
ZnS can be used and it will simplify the device
head and make it smaller. And the loss connected
with the light transmission in such unit will be
considerably lower than in the variant with one
large prism.

Such head has quite unusual appearance
because the reflective-refractive element in the
form of the prism unit us installed seemingly
other way round in relation to the traditional
position of the mirror in regular head with the
regular reflective mirror. Besides, with the
increase of rocking angle the vertical size of the
head is not increased but vice versa, decreased.
Single channel with the regular small cube TKN-
4CA is shown in Figure 6 for the comparison with
the reflective-refractive element.

Thus, any sighting system using the considered
reflective-refractive element instead of mirror will
ensure any maximum rocking angles, up to 90°.
And the system will work with the entrance pupil
having large dimensions, vertical dimensions of
such head will be decreased by not more than
~1.5 times in comparison with the mirror variant.
At the same time, the weight of the prism unit
will be decreased also in comparison with one
prism in the variant of its making from the
materials which are transparent in the visible
and IR spectrum bands. Herewith, only one plate
made of the material ZnS can be applied in the
capacity of protective glass (Fig. 6).

Such structural solution ensures the complete
propagation of beams on the whole diameter of
the lens entrance pupil practically without the
loss connected with vignetting at any angular
positions of the prism unit.

It should be noted that upon the introduction
of permissible vignetting the dimensions of the
prism unit can be decreased and it will offer
opportunity to locate additional channels, for
example, radiating tract of laser rangefinder.
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MaKCHUMaJ/bHble YIVIBl KadaHUs, BIUIOTb A0 90°.
IIpu aTom cucteMa bymet paboraTh ¢ 6OIBIIMMU Pas-
MepaMH BXOJHOTO 3padka, a BePTHKA/IbHBIK Pa3Mep
TaKOM TOJIOBKH yMeHBIIMTCS 6osee ueM B ~1,5 pasa
B CpPaBHEHHUHU C 3epKa/JbHBIM BapUaHTOM. BMecTe
C 9TUM YMeHBIIMTCS M BeC IIPU3MeHHOro 670Ka
[0 CPAaBHEHUIO C eHMHOMN IPH3MOH B BapHUaHTe ee
M3TOTOBJIEHHSI U3 MaTepHaoB, IPO3PAaYHbIX B BUIU-
MoM M HMK-muamasoHax crekTpa. IIpu sTom B Kade-
CTBe 3aIMTHOIO CTeKja MOXHO NPHMEHHTb BCEro
OIHY IJIACTUHY U3 MaTepuasa Zns (puc.6).

TaKkoe KOHCTPYKTHBHOe pelleHHe obecliedynBaeT
[IOJIHOe IIPOXOXKJEHHe IIYyYKOB Ha BCeM JHaMeTpe
BXOJHOIO 3pauka o0ObeKTHBa IIpakTH4YecKu 6e3
[I0Tepb Ha BUHBbETHPOBAHHe IIPU JIOOBIX YIJIOBBIX
II0JIOKEHUSIX ITPU3MEHHOro0 6J10Ka.

CrnenyeT o6paTUTh BHUMaHHe Ha TO, YTO IIPH BBe-
JOEeHUH JOIYCTUMOI0 BUHbeTHUPOBAHM I MOXKHO YMeHb-
IIMTh pa3Mepbl MPU3MeHHOro 6/0Kka, TeM CaMBIM
obecrieyrBas BO3MOXKHOCTb PasMelleHHUS JOIOTHU-
TeJIbHBIX KaHaJ/IOB, HallpHMep H3/1y4alollero TpakTa
Ja3epHOro AanapHOMepa. IIpHeMHBIM TPaKT AaIbHO-
Mepa IIpH 5TOM MOKHO COBMECTHUTH C ONHHUM M3 JeH-
CTBYIOIIMX KaHAJIOB IIpullesia. ODHUM K3 BApHAHTOB
KOHCTPYKTOPCKOIO PpeIllleHHsl SBJISeTCsl MpaKTH4Ye-
CKU MpOopaboTaHHBIM MPUHIUII COBMEIIEHHUS IIPU-
€MHOI0 KaHaja C JIHEeBHBIM BM3ya/IbHBIM KaHaJIOM.
AJIbTepHAaTHBOM TaKOMY PpeIleHHI0 MOXET CIY>KHUTb
OFHO3PAUKOBBIM Jla/IbHOMEp, B KOTOPOM Ilepeialo-
MUK U IPHEeMHBIN KaHaJIbl UMEIOT OJHO BBIXOJHOE
(BxomHOe) OKHO. B OCHOBe pellleHH sl — MCIIOJIb30BaHHe
M3BECTHOI'O CBOMCTBA JIa3€PHOI0 HU3JIyUYeHUs ~ TUHeH-
HOM IOISIPHU3aLIUU.

TakuM 06pa3oM, B pe3ynsraTe paboThl KOHCTPYK-
TOpPOB OBLI CO3JaH TeIIO-TeJeBHU3HMOHHBIN IIpubop,
COXPAaHUBLIMK Pa3Mepbl BXOAHBIX 3PaukoB MITaT-
Horo npuliena TKH-4TA. H, riaBHoe, KaK ClleCTBHe,
rabapuTHEIe pa3Mepbl FOJIOBKU OCTAJIMCh IPeKHUMH,
4yTo obecredyrBaeT B3aMMO3aMeHSIeMOCTb OOBEKTa
IIpH YCTAHOBKE B MITaTHYIO 6amHi0. IIpy 3TOM YIJIBL

i g

Puc.7. MNpuuen TKH-4rA-03
Fig. 7 Sight TKN-4GA-03

Reception path of rangefinder can be combined
with one of the active sight channels. The
principle of combination of reception path with
the daytime visual channel, which is practically
worked through, is one of the variants of the
structural solution. Single-pupil rangefinder,
in which transmitting and detecting channels
have one exit (entrance) window, can serve as
the alternative to such solution. This solution is
based on the use of well-known property of laser
radiation - linear polarization.

Thus, as a result of the activities of designers,
the thermal imaging-television device which
retained the dimensions of the entrance pupils
of standard sight TKN-4CGA was designed. And
the most important, as consequence, overall
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IIPOKaYKH JIMHUM BU3UPOBaHUsA 110 BH B mpenenax
oT - 10° o 70° ocTa/auCh HeM3MEHHBIMH 3a CUeT YHU-
KaJIbHOTO TeXHHYECKOTO peIleHHs, BIEPBble peasu-
30BaHHOIO B 06bekTax BTBT.

KOHCTPYKTHBHO OCHOBHOHM BapHaHT IpHLeNa
TKH-4TA-03 COCTOMT M3 ABYX KaHAJIOB: TeIlJIOBU3U-
OHHOT'O MHOTOKPAaTHOIO KaHaja YU JHEBHOTO OJHO-
KPaTHO-MHOIOKPAaTHOIO KaHaJa. BHeIIHHH BHUJ,
IpHlieia IpeaCcTaB/IeH Ha PUC.7, a ero TeXHUYeCKHe
XapaKTepUCTUKU NIPUBeeHHl B TabnuIie.

[lepek/nO4YeHHe yBeIHYeHHUHN NHEBHOTO KaHala
OCYILLIECTBJISETCS MeXaHHUYeCKUM pelyarom. B ogHo-
KPaTHO-MHOTOKPAaTHOM IIpHIleJbHO-HabI0MaTe b
HOM JHEBHOM KaHaje MMeeTCsl obmHUI MexaHH3M
6aIIMCTUK C CUCTEMOM IPHULIeJbHBIX U JaTbHOMED-
HBIX IIKa/l U CHCTeMOU PaKypPCHBIX KOJIeL].

B TerjoBM3MOHHOM KaHaje IIpHIle/la IpeaycMo-
TPeH BBIBOJ, BU3YaIbHOM MHPOPMALIMK Ha Masoraba-
PUTHOE BU/IEOIIPOCMOTPOBOE YCTPOLCTBO OKY/ISIPHOIO
TUIa (B II0JIe 3peHHUsl MITaTHOTO MPaBOro OKYyJsipa)
C IIOMOILIbI0 MHKPOMOHHUTOPA, PACIIONIOKEHHOIO BHY-
TpH Kopmyca mpuuena. CayxkebHas MHPopMalms
B BHJe LIKa/I IOA TpebyeMsbIi Habop BOOpPYsKeHHUS
(HanpuMep, 2A72, IIKTM, KIIBT) popMHUpyeTCs 371eK-
TPOHHBIM CIIOCOOOM C BBeleHHEM B IIOjie 3peHHs
mmpuiesna.

[TaHesp ynpaBieHUs! pabOTOM TeNJIOBU3UOHHOIO
KaHana npunena TKH-4TA-03 BeIONIHeHa B BHE
CHCTeMBI KHOIIOK PeTyJIHPOBKH KadecTBa H306paske-
HU4 (pesKUM, KOHTPACT, SPKOCTB), a TAKXKe Tymbrepa
BKJIIOYEHHM S, K PasMellleHa Ha KOpIlyce pUIiea.

I[IlpuMeHeHHe  TeIJIOBU3HMOHHOIO  KaHalla
B npulene TKH-4T'A-03 1mo3BoisieT BeCTHU Habnmwome-
HHe, a IIPU Heo6XOAHMMOCTH - M KPYITIOCYyTOUHYIO
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dimensions of the head remained the same
and this fact ensures the interchangeability
of the object upon the installation to standard
turret. Rotation angles of the sight line by the
elevation within the range of - 10° to 70° remained
unchanged at the expense of the unique technical
solution which was implemented for the first time
in the objects of the armament of armored force
vehicles.

Structurally basic variant of the sight TKN-
4GA-03 consists of 2 channels: thermal imaging
multiple channel and daytime single-multiple
channel. Appearance of the sight is given in Figure
7 and technical characteristics are specified in the
table. Switching of magnifications of the daytime
channel is performed by the mechanical lever.
Common ballistic mechanism with the system
of sighting and range-finding scales and system
of angle rings is located in the single-multiple
sighting-observation daytime channel.

Output of the visual data to the small-sized
viewing device of ocular type (within the field of
view of standard right ocular) is provided in the
thermal imaging sight channel with the help of
micro-monitor located inside of the sight frame.
Operation information in the form of scales for
the required set of armament (for example, 2A72,
PKTM, KPVT) is formed electronically with the
introduction within the sight field of view.

Control panel of the thermal imaging channel
of the sight TKN-4CGA-03 is executed in the form
of buttons for regulation of image quality (mode,
contrast, brightness) and engage switch and
located on the sight frame.

LinppoBble rOHMOMETPbI U MOBOPOTHbIE CTEHADI

11-14 Hoa6ps 2014 roga B Mockse Ha Tepputopuu BAHX (BBLI)
B naB.55 bymer npoBOAMTLCS X KOUNENHBIA MeXAYHAPOAHLIA
¢Gopym OPT1C5-EXPO 2014.

Ha BobicTaBke npegnpusatue-usrotosutens HIMK "AnarHoctuka”
npeACTaBAT CBOK NpoAyKuuio: uudpoBbie roHuomerpbl Cr-L,
uudposblie aBTokonaMMaTopbl AK-Ll n noBopoTHble cTeHab CHO.

Bcg npon3BoanMas NpoayKLUs UMeeT HeobX0AMMbIE NNLEH3UM
N cepTMdUKATLI KAyecTBa, BKAOYeHA B TocPeecTp CpeacTs M3me-
peHnin Poccun u Kasaxctawa, HarpaxgeHa 3Hakom Kavectsa CU
1 OTMeYeHa Harpagom koHkypca "100 ayywux ToBapos Poccun”.

lpurnawaem cnewynanucToB OTPAcau M BCeX 3aWHTepPecoBaH-
HbIX AL, Ha Haw cTeHa B2 B naB.55!

www.diagnostika-spb.ru
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ABTOMOBWJ/IN OBJIETYEHHOW KOHCTPYKUUMU

OfOHO M3 Hampas/ieHUA aBTOMOBWIECTPOEHWS, 3TO CHU-
>KEHME MACChbl TPAHCMOPTHBIX CpeacTs. [1s 3TOro MOXHO
NCMoMb30BaTb COYETAHME PA3HOPOAHbLIX MAaTepuanos Man
CTaBWUTb TPYHbI BMECTO MACCUMBHbIX CTasIbHbIX OMOp. YYeHble
M3 NasepHoro LeHTpa Laser Zentrum Hannover (LZH)
N VIHCTUTYTA MHTErpUPOBaHHbIX NMPOM3BOACTB (FTaHHOBEp)
XOTAT COBMECTUTL 06a 3TM PpEeLUeHUS W MAAHWUPYIOT
Kk deBpanto 2016 roga co3gatb rmbpuaHbie Tpybbl U3 CTanm

IpULe/NbHYI0 CTpenbby IO Ha3eMHBIM U BO3-
OYLWIHBIM LM Ha paccBeTe, OHeM, B CyMepKax
M HOYBIO (B TOM YHMCJIe B HeOJIarompHUsSTHHIX YCJIO-
BUSAX IIPU HaJIMYMU JBIMOB, TyMaHa, IIblJIM, CHEro-
nazna, AOKIsl, MaCKMPOBKU JIMCTBOX U T.II.).

[Ipuien obecreyrBaeT MOBbILIIEHHe [IapaMeTPOB
IA/TbHOCTH BUJIEHHUS M IIPULIEIbHON CTPeabbrl 06B-
eKTa B 2-2,5 pa3a MO OTHOWIIEHHIO K CEepUHHOMY
H3[e/IUI0 He3aBHCHMO OT YPOBHS BHEIIHel OCBe-
[IeHHOCTH, BPeMeHU CYTOK, Ce30HHBLIX M IIOTOf-
HBIX YCJIOBUM, ocobeHHOcTer 60eBOM 0OCTaHOBKHU
Ha MeCTHOCTH, IIPH MCII0JIb30BAHKMHU TOJIBKO ITACCUB-
HOTO peskHMa paboThl.

OdeBHUHO, YTO IIpe/jiaTaeMbl BapUaHT YHH-
BepCajbHOTO0 KOHCTPYKTHBHOIO HCIIOJIHEeHUS
MomepHU3HpoBaHHoOro mnpuliena TKH-4I'A-03, ume-
IOIlero /JHEBHOH OJHOKPAaTHO-MHOTOKPAaTHBIH
U TeIJIOBU3HUOHHBIM KaHaJIbl, COXPAaHSIOLIEro BO3-
MOXHOCTb BeJleHHUsI CTpenbbbl B 3€HUTHBIX yI/ax
IIPOKAaUYKH M 3KCIUIYaTALMOHHYIO B3aHMMO3aMeHs-
€MOCTb CO IITAaTHBIM IIPHUIIEJIOM, IIO3BOJISIET I'OBO-
PUTL O CYLIeCTBEHHOM Y/IY4YIIeHHUH TAaKTHUKO-Tex-
HHUYECKMX M 3KCIIyaTallHOHHBIX XapaKTePHUCTUK
00BeKTOB IIPUMEeHEHHs, B TOM uucie BTP-82A,
1 JleslaeT IIAr K o4epeJHOMY IIOBBIIIEHHIO 00eBOI
30 OeKTHUBHOCTHU 06BEKTA. [ |

M QIOMUHUS. B MpoLecce MCCnefoBaHWs OHW CTOJIKHY-
JINCb C AByMS npobnemamu. MNpexxae Bcero, ob6a matepu-
ana [o/MkHbI obecneynBaTb XOpoLlee cLernjieHve, YTobbl
06pa3oBbIBaTb  MOHOAUTHOE COeAMHEHME. BO-BTOPbIX,
CTanb M AIOMUHMIA  MMEKT  PasivyHble  XapakTepu-
CTUKW. B HacTosilee BpeMsi uAeT pa3paboTka npoecca
Jla3epHOV NanKK AeTaNen U3 aMtOMUHNSA U CTANN.
www.Izh.de

Application of the thermal imaging channel
in the sight TKN-4GA-03 allows observation and
if needed - twenty-four-hour sight shooting
at ground and air targets at dawn, during the
daytime, in the twilight and at the nighttime
(including under adverse conditions of smoke, fog,
dust, snowfall, rain, camouflage using leaves
etc.).

The sight ensures the increase of parameters
of vision range and sight shooting of the object
by 2-2.5 times in relation to the stock-produced
item despite the level of ambient illumination,
time of the day, seasonal and weather conditions,
peculiarities of local combat situation, using only
the passive operation mode.

It is obvious that suggested variant of the multi-
purpose structural execution of modernized sight
TKN-4CA-03, which has daytime single-multiple
and thermal imaging channels and maintains the
capability of shooting at zenith rotation angles and
operational interchangeability with the standard
sight, indicates the significant improvement of
tactical, technical and performance characteristics
of application objects including BTR-82A and makes
step towards the next stage of improvement of the
object combat efficiency. |
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