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Introduction/purpose: The paper presents a solution for overcominga possible problem - breach of safety measures when operating
the BVP M-80A Infantry Combat Vehicle on a training ground during tactical exercises and shooting at night. The crux of the
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problem is that the officer in charge of a tactical exercise and shooting is not in a position to observe in which direction the gunner-
operator aims because no device has been installed on the BVP M-80A to signal this.

Methods: After deploying the vehicle in practice and and on the basis of experience during shooting, it was concluded that there
is a problem of controlling shooting at night and in reduced visibility conditions.

Results: The paper provides a practical solution to prevent situations such as disorientation, impossibility of observing targets, and
turning weapons towards the outside the shooting range boundaries, thus violating the security measures of all participants in the
exercise including the BVP M-80A unit itself. A technical improvement was implemented on the vehicle by installing a signaling
device that gives visual information to the officer in charge of shooting in which direction the weapon is turned.

Conclusion: The installed signaling device enables the officer who commands the exercise and shooting to be in control in a timely
manner, eliminate possible causes of violation of security measures, and successfully implement the planned activity.

KEYWORDS: security measures, control, combat vehicle, technical improvement, signaling device.
Pe s310M e ;

BeeacHue/ueab: B AaHHOM cTaThe MPEACTABACHO PELICHHUE MO MPEOAOACHHIO BO3MOXHON IPOGACMBI — HAPYLICHHS TEXHHUKH
6e30MacHOCTH IpU 3KCIIAYATAIUH 60eBoM cyxonytHoi Mamunsl BBIT M-80A Ha moaurone Bo BpeMsi HOYHBIX TAKTHYECKHX
quHI/Iﬁ u CTPCAI)6I)I. CyTb HPO6ACMI)I 3aKAKYa€TCA B TOM, YTO KOMaHAI/Ip, OTBC‘IaIOHII/II;‘I 3a TAKTUYECKHUEC y‘ICHI/Iﬂ u yHPaBACHI/IC
OTHEM, HE MOXET OTCACKHBATH 32 HAIIPABACHUEM IIPUIICAQ HABOAIHKA-OIIepaTopa, Tak Kak Ha BBIT M-80A e 6b140 ycTaHOBACHO
YCTPOMCTBO, CATHAAUBHPYIOIIEE O HABOAKE.

MCTOABI: HOCAC HpaKTI/I‘ICCKOI‘O HPI/IMCHCHI/IX 6OCBOﬁ MAaIIUHBI 1 HA OCHOBAHUU OIIbITA BO BpCMﬂ CTPCAI)6I)I 6I)IA CACAQH BBIBOA,
4yTO CyH_[eCTByCT HPO6ACM& yHPaBACHI/IH OIHEM HOYHBIO U B yCAOBI/IHX OFPaHI/I‘IeHHOﬁ BUAHUMOCTH.

Pesyabrarsr: B crarbe mpeaAOXKEHO MPAKTHYECKOE PEIICHHUE IO MPEAOTBPALICHHIO TAKUX CHTYALUH, KaK AC30PHCHTALHS,
HEBO3MO)XHOCTb IIPHULIEAA U OBOPOT BOOPYXKEHMUS 32 IIPEACABL 30HBI OTHS, 4TO HAPYLIACT MEPHI GE30MACHOCTH BCEX YYACTHUKOB
y4eHui1, B TOM ducac u camoit 6oesoit mamunnsl BBIT M-80A. Ha mamnne 6p1aa ponsBeacHa TexHmdecKas A0paborka 3a cuer
YCTaHOBKH CHTHAABHOTO YCTPOHCTBA, KOTOPOE AQCT BUSYaABHYIO HHPOPMALIMIO KOMAHAUPY, PYKOBOASILEMY CTPEABOOH, KOTOPBLIL
C e IIOMOLIIBIO BAaAceT MUHOPMALIMCH B KAKOM HAIIPABACHUH HALICACHO TAHKOBOE BOOPY>KCHUE.

Bo1BOABI: YCTaHOBACHHOEC CHTHAABHOE YCTPOMCTBO IIO3BOASICT OIICPATHBHO PYKOBOAUTb YYCHHSIMH U CTPEABOOMH, yCTPaHATH
BO3MOJ>XHBIC HPI/I‘II/IHI)I HaPyH_[CHI/IH MCP GCSOHaCHOCTI/I u yCHCH_IHO BBIITIOAHATH SQHAaHI/IpOBaHHbIe ACﬁCTBHH.

KiunwdyeBH e cJ 0B a: Meps 6e3omaHoCTH, KOHTPOAD, 60eBast MalIMHA, TEXHUYECKOE Ppa3BUTHE, CHTHAAM3ATOP.

ABSTRACT:

VBoa/umm: Y papy je npukasaH HaduH npeBasuaakera Moryher yrpokaBama Mepa 6e¢36e¢AHOCTH IIPUANKOM pasa ca 6opbeHuM
BosuaoM nemaauje M-80A Ha MOAMroOHMMA NpUAKMKOM U3BODema TakTHukux Bex6u u rabama y Hohnum ycaosuma. Cymrnna
npobacMa je y TOME A2 CTapElIMHA KOjH KOMaHAYje TAKTHYKUM Bexxbama u rahamuma He MOXKe A2 BUAM Y KOM CMEPY HUINAHHU
HuaHuja-oneparop, jep Ha BBIT M-80A Huje yrpalyen ypebaj xoju 61 To curnasusupao.

Metoae: Ha ocHoBy nckycTsa npuankoM peaausanuje raama AOIIAO ce A0 3aKay4Ka A2 U3BpIIHAALL ral)ama Ha OBOM BO3HAYHMA
npob6aem npu KoHTpoaHu rabama Hohy U y ycaoBHMa OTeXaHe BUASUBOCTH.

Pesyaratn: Y papy ce mpeaaaske IPakTUYHO pelleie NIpobaeMa AC30PHjeHTALMje, HeMOTYhHOCTH OCMaTparma METa M OKpeTamba
HAaOpy>kKara BaH IPaHULIA oA rabama, a THMe 1 HapylaBama Mepa 6e36eAHOCTH CBHX ydecHHKa BexOe 1 nsBpinaana rahama n
IIOKPETHUX CpeACTaBa. TexHU4Ko yHanpel)eme Ha BO3HAY OCTBAPEHO je yIpaAlOM CHTHAAM3ATOPA KOjH CTAPCIIMHU KOjU PyKOBOAU
rahameM aaje BusyeaHy HHPOPMALH]Y O CMEPY Y KOjeM je OKPEHYTO HAOPYIKambe.

3akaydak: YrpaAOM CUTHAAM3ATOPA CTAPCIIMHA KOjH KOMaHAyje BeX6OM 1 ra)ameM NpaBoBpeMEHO MOXKE A2 OCTBAPH KOHTPOAY,
oTKAOHHM Moryhe yspoke HapyaBama Mepa 6e30eAHOCTH U YCIICIIHO PeaAUsyje MAAHUPAHY AKTHBHOCT.

KEYWORDS: mepe 6636€AHOCTI/I, KOHTPOAA, 6op6eH0 BO3HUAO, TEXHHYKO yHanpebeI—be, CUT'HAAHU3ATOP.

SOLUTION APPLIED TO IMPROVE SAFETY MEASURES

This technical solution belongs to the domain of armored vehicle constructions and has multiple
applications. The construction and installation of the signalizer ensure that the officer who commands
the tactical exercise and shooting has control over the operation of the BVP M-80A unit at distances of
over 600 m. The application of this technical improvement allows complete implementation and respect of
safety measures during tactical live-fire exercises at night. In addition to the construction and installation
of the signaling device, the construction of additional lighting is also planned with the aim of preparing
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weapons and ammunition for exercises at night or in reduced visibility conditions. (Skolski centar oklopno-
mehanizovanih jedinica JNA, 1990)

CONSTRUCTION DEFECT TO BE CORRECTED BY APPLYING THIS TECHNICAL SOLUTION -
IMPROVEMENT

The BVP M-80A is not equipped with a signaling device that provides visual information in which direction
the weapon is directed (Savezni sekretarijat za narodnu odbranu, 1988a) unlike the M-84 tank where the
headlight is installed on the turret (Novinsko-izdavacka ustanova ,,Vojska®“, 1995). The BVP M-80A is
armed with a 20mm cannon and a 7.62mm machine gun (Savezni sekretarijat za narodnu odbranu, 1988b).
The ofhicer in charge of a tactical exercise or shooting is not able to exercise control over the operation of
mechanized units in conditions of reduced visibility (rain, fog, snow, etc.) or at night.

Construction defect

The curricula of specialised classes for cadets of the Military Academy and reserve officer training course,
armored units, prescribe both day and night-time shooting on the automated shooting range.

On the Oreac automated shooting range (ASR), the track for armored vehicles is about 600 m long. At
the end of the track, there is space for turning armored vehicles after shooting has ended. At the command of
the officer in charge, the driver starts turning the armored vehicle in order to get back to the starting line and
during the turn the weapon should aim at the targets in order not to violate safety measures. At all times, the
shooting commander should know/have visual control of the direction the weapon is facing (Skolski centar
oklopno-mehanizovanih jedinica JNA, 1990). Due to the fact that the BVP M-80A is not equipped with a
visual signaling device, the tactical exercise or shooting commander cannot fully control the operation of the
mechanized unit crew (General$tab Vojske Jugoslavije, 1998).

The construction and installation of a signaling device on the BVP M-80A turret solved the problem
of observing in which direction vehicle weapons are positioned. In this way, security was improved during
activities at night or in conditions of reduced visibility. In addition to the mentioned signaling device, an
additional light should be installed to illuminate the turret during the weapon and ammunition preparation
(Kondéar et al, 2016).

During tactical exercises and shooting at night and in reduced visibility conditions, the lecturers at the
armored unit training course used the mentioned device and as such it proved to be effective and the security
measures were raised to a higher level. There was no engagement in the armored units of the Serbian Army to
find a solution to the problem. The explanation given is that, during tactical and shooting exercises, vehicles
are occupied by commanders of mechanized units, trained to successfully realize all tasks. However, it is clear
that the officer in charge of the exercise still has no control over the activities of the gunner-operator of a
mechanized unit.

DESCRIPTION OF THE TECHNICAL SOLUTION

The BVP M-80A signaling device with additional light is the result of many years of experience of the Military
Academy officers, gained in the realization of shooting training by armored units. This structural element of
the BVP M-80A is intended for shooting at night and in conditions of reduced visibility on the automated
shooting range of armored units.

The main parts are:

- signaling device,
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- distributors with switches and sockets,

- electrical installation kit, and

- extra light.

The parts are structurally adapted to be easy to install and to be operated easily and safely.
Installation:

FIGURE 1
Signalizer with the mount

In Figure 1a, there is a signaling device on the stand and with a conductor. Figure 1a shows the situation
when the signaling device is switched off, and Figure 1b when the signaling device is switched on. The
signaling stand is mounted on the launcher of the anti-tank guided missile and fixed with a screw without
violating the purpose of the launcher (Savezni sekretarijat za narodnu odbranu, 1988c).
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FIGURE 2
Distributor

The signaling device is connected to the distributor by a three-pole contact. The distributor is installed on
the anti-tank guided missile launcher and secured so that it does not obstruct the launcher operation. There
are two three-pole sockets on the distributor.

The three-pole contact of the signaling device is connected to the lower socket while the three-pole contact
of the additional light is connected to the upper socket.

A switch intended for switching on the additional light is installed on the distributor (Figures 3a and 3b).
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FIGURE 3A
Additional light - oft

FIGURE 3B
Additional light — on

A common conducting wire connects all parts in the circuit.
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FIGURE 4

+" pole

FIGURE 5
"-ll pole

The "+" pole conductor is placed and fastened to the distribution box intended for the installation of the
periscope heater for a gunner — operator, Figure 4 (Savezni sekretarijat za narodnu odbranu, 1988a). The "-"
pole conductor is placed on the turret edge (Figure 5).

The signalizer and the additional light are switched on in the following order:

- set the "ground" switch to the upper position (Figure 6).

600



MirAN N. KON#AR, ET AL. IMPROVEMENT OF SAFETY MEASURES BY APPLYING A TECHNICAL SOLUTION ON THE M-8...

FIGURE 6
Control panel in the BVP M-80A control section

- set the gunner's periscope heater switch to the upper position (ON), Figure 7 (Konéar & Isailovi¢, 2009).
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»
o

FIGURE 7
Gunner's periscope heater switch

Figure 8 shows the BVP M-80A with the signalizer installed and swithed on just before the start of
shooting on the automated shooting range.

602



MiLAN N. KON#AR, ET AL. IMPROVEMENT OF SAFETY MEASURES BY APPLYING A TECHNICAL SOLUTION ON THE M-8...

FIGURE 8
BVP M-80A at the starting line

Figure 9 shows the BVP M-80A with the signaling device installed and switched on while moving during
a night shooting exercise.

The signaling device is clearly visible, sending visual information that the weapon barrel is facing the target.
In case that the signal light is not visible, shooting is stopped, the brake is used, and the weapon barrel is
directed towards the target(s) (Skolski centar oklopno-mehanizovanih jedinica JNA, 1990).

When the signal light is spotted again, shooting continues. In the situation when there is a fault on the
signaling device, shooting is stopped until the fault is repaired by an electrical mechanic.

FIGURE 9
BVP M-80A firing on the move on the track of the automated shooting range

CONCLUSION

The construction and installation of a signalizer enable a commanding officer in charge of the tactical
exercise and shooting to completely control the operation of a mechanized unit at night and in conditions
of reduced visibility. Security measures are fully complied with owing to this technical improvement. The
construction and installation of an additional light to illuminate the turret enable the gunner-operator
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to have improved conditions for the weapon and ammunition preparation as well as for eliminating
malfunctions and controlling the weapon unloading after the end of shooting.
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