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Abstract:

Introduction/purpose: The paper presents a solution for overcoming a
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 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.

594




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
fowards 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.

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 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 officer in charge of a tactical exercise or shooting
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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 OreSac 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 (Generalstab 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
(Koncar 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
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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,

- 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:

a)
Figure 1 — Signalizer with the mount
Puc. 1 — CueHanuzamop ¢ KperjieHuem
Cnuka 1 — CuesHanusamop ca nocmosbem

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
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missile and fixed with a screw without violating the purpose of the
launcher (Savezni sekretarijat za narodnu odbranu, 1988c).

Figure 2 — Distributor
Puc. 2 — Pacnipedenumernsb
Cnuka 2 — Pa38odHuUK

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 - off
Puc. 3a — [JononHumersnbHoe oceelw,eHue — 8bIKI/1.
Cnuka 3a — [JodamHo ceemrio — UCKIbY4YEeHO

Figure 3b — Additional light — on
Puc. 36 — [JononHumernbHoe ocseuwleHue — 8KJl.
Crnuka 36 — [JodamHo ceemiio — yKiby4eHO

A common conducting wire connects all parts in the circuit.
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Figure 4 — "+" pole
Puc. 4 - ,+" nonoc
Cnuka 4 — ,+”non

Figure 5 — "-" pole
Puc. 5 - ,-“ nontoc
Cnuka 5 — ,-”non

The "+" pole conductor is placed and fastened to the distribution box
intended for the installation of the periscope heater for a gunner —
operator, Figure 4a (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).
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Figure 6 — Control panel in the BVP M-80A control section
Puc. 6 — lNaHenb yripasneHus e cekyuu ynpasneHusi 6Bl M-80A
Cnuka 6 — KoHmponHa mabna y ynpasHom odesrbersy BBl M-80A

- set the gunner's periscope heater switch to the upper position
(ON), Figure 7 (Koncar & lIsailovi¢, 2009).

»f
o

Figure 7 — Gunner's periscope heater switch
Puc. 7 — Bbikntoyamernb o6o2pesamerisi nepuckona Hagoo04uka
Cnuka 7 — lNpekuday epejaya nepuckona HUWaHyuje
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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.

Figure 8 — BVP M-80A at the starting line
Puc. 8 — BBl M-80A Ha cmapmosol moyke
Crniuka 8 — BBl M-80A Ha nona3Hoj nuHuju

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.
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Figure 9 — BVP M-80A firing on the move on the track of the automated shooting range
Puc. 9 — BBl M-80A sedem cmperbby ¢ xo0y o mpacce asmomamu3uposaHHO20
cmpenbbuwa
Crniuka 9 — BBl M-80A Ha cmasu aymoMamu3ogaHo2 cmpesuuima moKoM Kpemara
peanusayuje eahara

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 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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YINYYWEHWE MEP BE3SOMNACHOCTU MNMYTEM NMPUMEHEHUA
TEXHUYECKOIO PELUEHWA HA CYXOMYTHOW BOEBOW
MALLUVMHE M-80A

MunaH H. KoHuap®, koppecnongaeHT, Odun U. AHap6aeB?,
[Jo6pusoe P. Mytasoxwy®, Mopax M. Naand', XKensko M. Vokny®

? YHusepcuTeT 060poHbl B I. Benrpag, BoeHHas akagemus,
kacpeapa BOOPY>KEHUSI U TEXHUKUN CYXOMYTHBLIX BOWCK,
r. Benrpag, Pecny6nuka Cep6us

® Akagemuus BoopyxéHHbIx cnn Pecnybnuku Y3bekncraH,
kacbegpa obuen TakTuku, r. TawkeHT, Pecnybnuka Y3bekucraH

® YHueepcuTeT 060poHhI B I. Benrpaa, BoeHHas akagemus,
Kadhepa BOOPYKEHUS U TEXHUKN CYXOMYTHBIX BOMCK,
r. benrpag, Pecnybnuka Cepbus

" YHueepcuTeT 060poHbI B I. Benrpan, BoeHHas akagemus,
Kadpepa BOOPYKEHUS U TEXHUKN CYXOMYTHBIX BOMCK,
r. benrpag, Pecnybnuka Cepbus

A YuusepcuteT 060poHbI B I. Benrpaa, BoeHHas akagemus,
Kadpepa BOOPYKEHUS U TEXHUKN CYXOMYTHBIX BOMCK,
r. Benrpag, Pecny6nuka Cep6us

PYBPUKA TPHTW: 78.00.00 BOEHHOE OEJO:
78.25.00 BoopyxeHue 1 BOeHHast TEXHUKA;
78.25.10 BpoHeTaHKoBas TEXHUKa

B[O CTATbW: opurmHanbHasa HayyHas ctatbsl

Pesome:

BeedeHue/uyenb: B OaHHOU cmambe npedcmasrieHo peweHue o
rnpeodosieHU0  803MOXHOU  MpobsieMbl  —  HapyWeHUsT  MEeXHUKU
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be3onacHocmu npu 3Kcrilyamayuu 6oesol cyxormymHou mauwiuHbl BBl
M-80A Ha nonuzoHe 80 8peMsi HOYHbIX MmaKmu4yeckux y4eHul u
cmpenbbbl. Cymb rpobrieMbl 3aKiodaemcsi 8 MoM, Ymo KOMaHOup,
omeevalowuli 3a makmu4yeckue ydeHUsl U yrpaesieHue OzsHeM, He
MOXem omcrexusame 3a HarnpasseHueM rpuuyena HagoO4YuKa-
onepamopa, mak kak Ha BBl M-80A He ©6bino ycmaHo8reHo
ycmpolicmeo, cugHanusupyroujee o Hagooke.

Memodebi: lNocre npakmu4yeckoeo npumMeHeHuUsi boegol MaliuHbl U Ha
OCHOBaHUU orbima 80 epeMsi cmpesibbbl bbin1 cOeslaH 8bI800, 4Ymo
cyuwiecmeyem npobriema yrnpaerieHUss 02HeM HOYbK U 8 YC/I08USIX
oepaHu4eHHou sudumocmu.

Pe3ynbmamsbi: B cmambe npednoxeHo npakmuyeckoe peweHue o
npedomepawieHuUr0  makux cumyayul, KkKak 0e3opueHmayus,
HEB803MOXHOCMb fpuyesia u nosopom 800pyXeHus1 3a npedesibl 30Hb!
Oe2Hsl, 4Ymo Hapywaem Mepbl b6e3ornacHoCMU 8CeX y4acmHUKO8
y4eHul, 8 mom 4qucse u camol 6oeeol mawuHbl BBl M-80A. Ha
MawuHe ©bbia npoussedeHa mexHu4Yyeckasi Oopabomka 3a cyem
yCcmaHOo8KU cu2HallbHo20 ycmpolicmea, Komopoe 0aem 8u3yasbHyto
UHGhopmayuro KomaHOuUpy, pykosodsuemy cmpernbsbol, Komopsil ¢ ee
nomowbro eriadeem uHghopmayueli 8 KaKOM HarpassieHUU HaueseHo
MmaHKo80€ 800PYKEHUE.

Bbigodbl:  YcmaHO8MeHHOe cugHarbHoe ycmpolcmeo o3eossem
ornepamueHO PyKogoOUMb y4eHUsAMU U cmpenbbol, ycmpaHsamb
B803MOXHbIE MNPUYUHbI HapyweHuss mep be3ornacHocmu U ycrnewHo
8bIMOSIHAMb 3arniaHUpO8aHHbIe Jelicmeus.

Kntouesble criosa: mepbl besonaHocmu, KOHMpPorb, boegas MawuHa,
mexHu4ecKoe pa3sumue, cusHasiu3amop.

MNOBOJbLUAHE MEPA BE3SBEJHOCTW NMPUMEHOM TEXHNYKOTI
PELWWEHA HA BOPBEEHOM BO3WIY MEWAONJE M-80A

MunaH H. Konuap®, aytop 3a npenucky, Odusn W. AHap6ae36,
[o6pusoje P. MytasLuh®, Mopax M. Nasuh’, Kerbko M. Jokuh®

@ YunsepsuteT ogbpare y Beorpaay, BojHa akagemuja, Kateapa Haopyxara
n onpeme KonHeHe Bojcke, beorpag, Penybnuka Cpbuja

° Akagemuja Bojcke Penybnuke Y36ekucTaH,
KaTeapa 3a onwTy TakTuky, TawkeHT, Penybnuka Y3bekucraH

® YuueepauteT onbpaHe y Beorpany, BojHa akagemuja, KaTeapa Haopyxarsa
n onpeme KonHeHe Bojcke, beorpag, Penybnuka Cpbuja

" Yuusepsutet onbpaHe y Beorpany, BojHa akanemuja, KaTeapa Haopyxarsa
n onpeme KonHeHe Bojcke, beorpag, Penybnuka Cpbuja

A YuusepauteT oabpaHe y beorpaay, Bojua akagemuja, Kateapa Haopyxara
n onpeme KonHeHe Bojcke, beorpag, Penybnvka Cpbuja
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OBNACT: MalIMHCTBO, HaopyXahe
BPCTA YJIAHKA: opurnHanHm HayyHu pag

Caxemak:

Yeod/uurb: Y pady je npukasaH Ha4yuH rpeeasusiaxera Mmoeyhee
yepoxxasara mepa 6e3bedHocmu ripunukom pada ca 6opbeHuUM 803UTOM
newaduje M-80A Ha nonueoHUMa MPUIUKOM U3B0HeHa maKkmuyKux
8exbu u 2ahama y HOhHUM ycriosuma. CyuimuHa npobriema je y mome
0a cmapewuHa Koju KoMaHOyje makmudkum eexbama u ealharbuma He
Moxe Oa sudu y KOM cMepy HUWaHU HUlaHyuja-onepamop, jep Ha BBl
M-80A Huje yepaheH ypefjaj koju 6u mo cueHanusupao.

Memode: Ha ocHogy uckycmea rpunukom peanusayuje eaharba Oowsio
ce 00 3aKrbydka Oa usspwunay eahara Ha 080M 803urlyuma rpobrem
npu KoHmponu 2afara Hohy u 'y ycnosuma omexaHe 8udrbugocmu.

Pesynmamu: Y pady ce npednaxe npakmu4yHO peuwerne rnpobrema
desopujeHmauyuje, Hemo2yhHocmu ocmampara Mema U OKpemarba
Haopyxara 8aH epaHuua rnosba 2ahara, a mume U Hapywaeara mepa
be3bedHocmu ceux y4dyecHUKa eexbe u usspwurnaya eahama U
rokpemHux cpedcmasa. TexHu4yko yHarpelhere Ha 803urly 0CmeapeHo
je yepadoM cusHanuzamopa Koju cmapeuwuHu Koju pykogodu eaharem
Oaje susyeriHy uHgbopMayujy 0 CMepy y KojeM je OKpeHymo HaopyXaH-e.
Sakrbyyak: YepadHOM CcueHanu3amopa cmapewuHa Koju KomaHOyje
8exxboM u eafjarbeM rpasospeMeHo Moxe Oa ocmeapu KOHMPOJly,
OMKIoHU moeayhe yspoke Hapywaearba mepa 6e3bedHocmu U yCriewHo
peanuayje nnaHupaHy akmugHOCH.

KbyuHe pedu: mepe 6e3bedHocmu, KoHmpona, 6opbeHo 8o3uro,
mexHUYKo yHanpehere, cuesHanuzamop.
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