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 Abstract: Flash-bang munitions are an integral part of the special forces' arsenal and are often used by police 

and military units. Along with the development of more ‘conventional’ constructions, some innovative 

solutions have appeared lately, allowing significant improvement of the munitions characteristics. The aim of 

the present work is, presenting in sum a part of results of an extensive study of existing non-lethal means, to 

outline the trends in the future development of the flash-bang ammunition and systems for their delivery. 
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Introduction
Flash-bang munitions are non-lethal weapons used to disorient 

people in the immediate vicinity of the explosion through blinding 

light and deafening sound which deprives them of the opportunity 

to render effective resistance. The effect of disorientation lasts from 

a few seconds to several minutes depending of the distance from the 

center of the explosion and other factors. For example, the effect is 

most significant in the dark, in an enclosed space, as well as when 

the ammunition explodes in the air or between a person and a wall 

or other massive object.

According to various sources, the development of flash-bang 

grenades began in the 60s or 70s of the 20th century in the United 

Kingdom, but the general public learned about it after a hostage 

incident in a plane hijacked by Palestinian terrorists and stormed by 

fighters of the German anti-terrorist group GSG-9 and the British 

SAS at the Mogadishu airport. The whole operation took several 

minutes, during which three terrorists were killed and one was 

seriously wounded. An anti-terrorist and a flight attendant were also 

injured, the other 90 hostages - unharmed. This operation, called 

‘Feuerzauber’ (‘Magic Fire’), is included in all special operations 

textbooks, and part of its success is due to the flash-bang grenades 

which disabled the terrorists, although not completely, giving teams 

a few valuable seconds to take control of the situation. Since that 

event, flash-bang grenades have been adopted by military and 

police forces around the world and have been a mandatory part of 

any counter-terrorism team's equipment. Recently they are used not 

only to stun or disorient individuals or groups in special operations, 

but also to deny access, relocate and/or deter individuals, control 

crowds and ‘clean’ buildings.

Flash-bang munitions include hand grenades, stationary devices, 

cartridges for pistols, guns/carbines, ammunition for hand grenade 

launchers and for large-caliber delivery systems. They are offered 

by many companies around the world in a variety of designs and 

calibers, depending on the purpose. Along with single-detonation 

models, munitions providing multiple detonations are also available. 

Some hand grenades are waterproof as they are designed for 

operations against sea terrorism, others are intended specifically for 

use in enclosed spaces such as buildings, aircraft and cars in hostage 

rescue operations. Hand grenades have safety mechanisms that 

ensure detonation with a delay of 1-2 seconds after pulling the pin, 

but there are also stationary grenades and mines that are triggered 

immediately. Hand grenades and ammunition of various calibers 

designed to be fired from small and medium-sized firearms and 

grenade launchers, as well as from multi-barrel launchers, often 

combine the sound&light effect with the kinetic effect of rubber 

pellets or with chemical effect (tear gas or pepper spray).

Main requirements to flash-bang ammunition 
The biggest challenge in the development of non-lethal 

weapons, including flash-bang munitions, is finding a reasonable 

compromise between their effectiveness and safety. The intensity of 

the impact decreases sharply with increasing distance - if the effect 

of such a munition at a certain distance is sufficient to disorient a 

person, the explosion at a half of that distance is much more 

powerful and can cause injury. The human effects of sound and 

light have been well studied and generally accepted threshold values 

have been established, which for sound pulses are: sound pressure 

level 140 dB and sound energy level 125 dBA [1]; for light 

exposure for 0.1 s - 8.5x107 at night and 2.5x108 in daylight [2]. 

Therefore, the flash-bang munitions are usually designed to 

generate sound of 140-170 dB at a distance of 1.5-2 m from the 

initiation point and bright light up to 3-6 Mcd - sufficient for 

temporary disabling, but below the limits of causing permanent 

damage to hearing and vision.  

Traditional flash-bang munitions contain pyrotechnical 

compositions, the main components of which are combustible 

substances (most often shavings of aluminum, magnesium or other 

metals/alloys, which create bright light when burned) and oxidants 

(most often chlorates, sulfates, oxides, nitrides, etc., which provide 

oxygen for combustion). [3] The composition and construction of 

such munition must ensure a minimal risk of fire in environments 

with flammable materials. To avoid injuries, they must be designed 

so that their shells keep their structural integrity after detonation, 

without producing fragments. Flash-bang munitions must also 

provide safety for the user in case of premature detonation.

From the point of view of operational characteristics, these 

munitions should provide increased range, preferably outside the 

range of enemy weapons, or the possibility of remote activation. 

Due to the short time of sound and light impact, technical solutions 

that ensure a longer duration of the effect have to be found. Other 

specific requirements to this type of ammunition are not to jump or 

roll during operation and to emit a small amount of smoke to allow 

for visual control in dynamic situations, especially indoors. 

Hand grenades and devices 
A classic example of hand grenades (also called 'stun' or 'shock' 

grenades) is MK84 (left) developed by ‘Picatinny Arsenal’ in the 

1980s and used in most western countries since 1995. It delivers a 

sound of 170-180 dB and a flash of over 1 million candelas - 

enough to cause immediate blindness, deafness, tinnitus and inner 

ear disorder. Pyrotechnic charge based on magnesium is located in a 

thin aluminum cylinder placed in perforated cast steel housing.

Although this type of grenade has been shown to be effective, it can 
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cause injury in the event of a premature explosion in the user's 

hand. Another widely used grenade is NICO BTV-1 (right) which 

has an improved construction, with holes in the upper and lower 

part of the hull, and provides flash with a 

duration of 3-5 s and reduced risk for the 

user.[4] Such an approach of ventilation is 

already applied in a number of designs. 

The bottom-top venting, along with the 

user’s safety, ensures a better 

functionality compared to side venting 

system: no venting holes are covered 

when the grenade is lying directly on the 

ground or other flat surface; the pressure balance generated by the 

two venting directions leads to a reduced movement of the grenade. 

The short-time effect of the flash-bang munitions is the most 

important factor limiting their operational use. The requirement for 

providing prolonged effect by a single device can be meet by 

multiple explosions which allow for a longer distraction of the 

target object, including blinding for up to 10 s. Some companies 

have developed grenades of this type intended for crowd control 

during civil unrest and for tactical entry into premises in dynamic 

situations. Examples of such devices 

are grenades of ‘NonLethal 

Technologies’ (USA) with 2 and 7 

explosions which emit a loud sound 

and bright lightning within 3-4 s; 

‘Combined Tactical Systems’ (USA) 

offers a grenade with 9 arrhythmic 

explosions at an interval of about 0.8 

s [5]; ‘Centanex Ltd’ (UK) – with 6 

and 9 explosions (on the upper picture); etc. In the framework of the 

US Non-Lethal Weapons Program [6] a grenade with 6 sound 

effects is developed, which adoption began in 2018, and the 

adoption of a grenade with 9 sound effects is planned for 2022. The 

Russian cluster grenade RGK-60SZ (on the lower picture, left) 

contains 7 light and sound elements, which at detonation are 

scattered in a radius of 

several meters. The 

cartridges do not work 

simultaneously, but 

randomly, thus signify-

cantly reducing the 

possibility of avoiding 

exposure - explosions appear from all sides, causing not only 

disorientation but also panic. [7] Another Russian grenade is Vzlet-

M (right) – a multifocal device with 4 flash-bang elements and 

innovative design. [8] 

Many hand grenades (‘multisensory’ grenades) combine the 

effects of sound and light with the efficient use of payloads of 

rubber spheres, marking substances or riot control chemical agents. 

[9] Such grenades with different designs in the form of cylinder or

sphere are manufactured by many companies. An example of a

modern grenade with multisensory 

action is the CTX Ball Grenade 

developed in collaboration with British 

tactical police units, designed for both 

their needs and military users. The 

body is made of a unique flexible 

biodegradable material. [10] The 

selection of payload options of 

multisensory grenades makes possible to meet the requirements of 

various users for application in numerous of situations. 

A modern approach for finding a balance between efficiency 

and safety is the use of thermobaric munitions, or the so-called 

‘fuel-air bombs’. Instead of using compositions of combustible 

substances and oxidants, they work by initiating and ejecting a 

payload of metal dust that reacts with the oxygen in the air, creating 

a longer flash and explosion.  

An improved flash-band grenade (IFBG) has been developed as 

a part of the US DoD Non-Lethal Weapons Program. It is designed 

with openings at the top and bottom and uses very small amounts of 

thermobaric materials, with reduced smoke emission. MK 20 MOD 

0 has undergone extensive testing for both technical characteristics 

and safety standards. [11] It is safer, more efficient, with greater 

light output and duration of light impact on the object, compared to 

existing grenades. This grenade is designed for moving people, 

denying access, for operations to enter premises, etc.  

Another innovative product is the ‘smart’ reusable 

programmable device (left) with improved blasting from the 

company ‘Liberty Dynamic’. The detonation is carried out from 

binary energy material using own ‘fuel-air’ technology. It has an 

ergonomic rectangular design to prevent uncontrolled rolling For 

the needs of the special 

forces, the same company, in 

collaboration with ‘Recon 

Robotics Inc’, is developing 

a robotic diversional device 

(right) for use in hostage 

rescue operations. It is 

designed for multiple use, 

has microprocessor control and is advertised as safer and more 

economical than standard light and sound grenades. The lightweight 

and hardy robot can be thrown from a height of up to 10 m, indoors 

and over walls, providing operators with valuable real-time 

information while maintaining a safe distance. It has a digital fuse 

that allows precise, programmable detonation and can launch a 

binary load into free space, causing an air explosion with a strong 

sound and light effect. [12] 

As an alternative to the traditional flash-bang grenades, the non-

pyrotechnic device NPDD of the American company ‘ARA’ can be 

mentioned. It produces a light&sound effect and impact wave 

comparable to those of available 

grenades, using a compressed carbon 

dioxide cylinder with a removable 

collapsible cap to produce pulsed 

sound and pressure. The light effect 

is generated by a replaceable battery 

that provides instant discharge energy through a bank of LEDs. [13] 

The device is designed for operations in explosive, hazardous or 

unknown environments.  

In addition to hand-thrown grenades, there are also stationary 

flash-bang devices that are activated by command. An example of 

such a grenade is the Russian Plamya-M2 (left), which is triggered 

by electric current applied to 

its contact. [14] Pictured on 

the right is a CTS 7290-CI 

tactical grenade initiated by a 

command, manufactured by 

‘Combined Tactical Systems’ 

(USA). [15] There are also 

stationary flash-bang devices, 

called ‘combined signal mines’, designed for perimeter security, 

which serve to notify the guards about the presence of a violation 

and its location through a series of light signals, while also affecting 

the mental stability of the offender by producing a loud sharp sound 

all the time. The stationary devices are very suitable for use in 

systems for protection of critical infrastructure objects. [16, 17] 

Flash-bang ammunition and delivery systems
The flash-bang ammunition intended for firing vary from 18 

mm cartridges for pistols and 12-caliber cartridges (18.5 mm) for 

guns to grenade launcher rounds from 37/38 to 66 mm, up to 81 mm 

ammunition for mortars and 105 mm artillery shells.

Pistol cartridges are used mainly by law enforcement units and 

by citizens for self-defense. Examples of pistols using such 

ammunition are Russian "Osa" 18 mm, which are in service in a 

number of countries.  

Police forces in the United States and a number of Western 

European countries often use 12-caliber cartridges. The offered 

variants are quite similar in terms of construction and 

characteristics. Typical representatives of this type of ammunition 

are those of 'NonLethal Technolgies' for crowd control in public 
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riots: 12-FB (left) is designed for firing over the crowd and has a 

range of up to 100 m, suitable also for some tactical applications; 

the 12-MFB is designed to be fired on the ground in front of the 

target, producing a bright flash and a loud sound approximately 1 m 

from the weapon barrel. [18] Under the US Non-Lethal Weapons 

Program, 12-caliber cartridges have 

been developed for firing at 100 and 

200 m (right) to deliver light&sound 

effect with a smoke signature and 

provide a clear, unambiguous warning 

signal. They are used by military forces to deny access, relocate and 

deter individuals, protect convoys and vessels, and secure ports. [4] 

In the Russian Federation and other countries of the former USSR, 

similar cartridges are used for the KS-23 carbine which is in service 

with the police.   

Мodern 12-caliber 'smart' ammunition has also been developed. 

The American company ‘SmartRounds Technology’ offers effective 

contactless ammunition that is activated before reaching the target, 

thanks to the microelectromechanical technology MEMS and the 

image sensor used. They have a range of about 90 m and are 

available in two versions, each equipped with two microsensors that 

turn on the charge at launch and activate it 

milliseconds before reaching the target. Both are 

lightweight, made of carbon fiber and produce a 

small recoil, allowing them to be fired from 

different types of 12-caliber guns depending on the 

purpose and mission. ShockRound produces a 

light-sound effect and a powerful shock wave of 

nitrogen gas from a patented chemical composition; PepperRound 

creates a light&sound effect and a cloud of pepper ‘spray’. [19] 

Flash-bang ammunition for grenade launchers caliber 37/38 and 

40 mm are used by police and military forces in the USA and other 

countries and are manufactured by many companies. The photos 

show several products of leading US manufacturers, which are 

typical examples of this type of ammunition: grenades with 

distracting/disorienting effect for 

situations of civil unrest and for 

tactical entry into buildings with a 

fiberglass projectile and a range of 

up to 100 m, incl. version with a 

series of 4 effects of ‘NonLethal 

Technolgies’ (left); [20] warning/ 

signal ammunition for launching into the air with a range of 100 and 

200 m on the ‘CTS’ (middle) [21]; ammunition with ranges of 100, 

200 and 300 m and options for adding chemical agents (OS, CN, 

CS) or markers for crowd control, navigation at vehicle checkpoints 

and maritime security of 'Defense Technology' (right). [22] 

European companies also offer ammunition with comparable 

parameters, designed for firing by the NATO grenade launchers. 

The photo on the left shows the NGHB-N flash-bang round 40x46 

mm of the Polish company ‘Dezamet’. [23] On the right is a 

40x46mm ammunition of the German company ‘Rheinmetall’ with 

a body made of a special composition that 

reduces the friction between the projectile and 

the barrel for greater accuracy. The fuse has a 

mechanism for self-destruction in the event of 

an impact on a soft surface (snow, mud, etc.) or 

in the event of a malfunction at activation. The 

top of the projectile is closed and sealed with a 

special rubberized roof, which avoids ricochets. 

The high/low pressure chamber provides constant internal ballistics, 

uniform speed and high accuracy. Similar parameters of light and 

sound effects provide Russian ammunition of this caliber, e.g. 40 

mm ASZ-40 Svirel (sound pressure 120 dB, maximum light 

intensity 50x106 cd, range at least 100 m). [24] The Russian law 

enforcement units are also armed with other 40 mm rounds for hand 

grenade launchers and sub-barrel grenade launchers mounted on 

Kalashnikov assault rifles. Russian military units use 50 mm flash-

bang grenades GSZ-50 with a range of 400 m  delivered by hand 

grenade launcher RGS-50 which can fire both combat and non-

lethal charges. 

An advanced 40 mm indirect fire ammunition XM1112 (low 

speed) is being developed under the US Non-Lethal Weapons 

Program. It contains pyrotechnic payload, enriched with fuel and 

delivers light and sound effect for impairing vision and hearing 

and/or thermal heating. The payload is released before reaching the 

target through an advanced fuse which measures the distance and 

detonates the payload at a predetermined distance from it. It also 

includes a mode selector that allows the user to choose a mode close 

to the target or a delay mode. In delayed mode, the ammunition 

detonates once it reaches its target - for example, if the target is a 

door or window, it detonates at a certain distance after entering the 

room. This mode can be useful in scenarios such as building 

cleaning. The ammunition is intended to be compatible with 

standard M203 and M32 grenade launchers and achieve an effective 

range from 35 to 150 m. [4]  

For the delivery of 40 mm non-lethal flash-bang munitions, 

special types of systems have been developed that are capable of 

firing a large amount of ammunition 

at the same time. One of them is the 

non-lethal grenade launcher XM7 

Spider for mounting on vehicles, 

vessels or on the ground (it can also 

fire grenades with ‘sting balls’). [4]

According to the 2015 report by the 

Directorate of Non-Lethal Weapons, [25] the version shown in the 

photo, with a range of 0 to 10 m, is in service as part of a network 

system aimed at utilizing the best of the existing technologies.  

Another special installation is VENOM - a 30-barrel system for 

firing 40-mm light and sound ammunition, mounted on a vehicle, 

capable of firing from 1 to 30 charges 

simultaneously at a distance of up to 100 

m, the effect being visible at 600 m. 

According to the manufacturer 'Combined 

Systems' [26], VENOM is a high-

capacity, variable payload system capable 

of quickly achieving a non-lethal effect 

over a large area, providing the ability to 

distinguish fighters from civilians and increasing the protection of 

entry and checkpoints, convoys, etc.  

For the needs of the military forces, more powerful flash-bang 

ammunition is also offered, for example 66 mm M98 grenade, 

which releases three 

submunitions, producing bright 

light and loud sound to disorient 

individuals or large groups of 

people. The grenade is in service 

with the US Army. It can be 

launched from the LVOSS smoke fields generating system mounted 

on a light armored machine, or from other 66 mm systems. [27] 

A good illustration of the development trends of large-caliber 

flash-bang munitions are the ‘smart’ thermobaric grenades fired 

from the 66 mm system 

MEDUSA of ‘General Dynamics’ 

which have electronic initiation, 

increased range and precise 

positioning of the effect. The physiological effects, which can last 

up to a few minutes (significantly longer than those of ordinary 

grenades), are expressed in light exposure 

(about 25,000 lux with a fireball 3 m in 

diameter), intense sound and intense 

pressure causing disorientation. The 

expected psychological effect is 

separation of the instigators from the 

observers, who will most likely leave the 

place immediately. The launching system 

is a new generation multifunctional network installation mounted on 

vehicles and provides greater range and area coverage, longer 

duration and scalability of the effect, greater volume of fire and 

lower risk of injuries, compared to existing systems. The data and 

photos are taken from the manufacturer's advertising brochure from 

2011. [28] 
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In Russia, 80.5 mm cassette flash-bang munitions (with 6 light 

and sound and 6 smoke elements) with a range of 90 m are used for 

firing from special devices such as ‘Gnom’ and ‘Tucha’. They are 

intended for outdoor firing only 

and are prohibited for use in 

places where gas leakage or 

storage of explosives and 

flammable substances is 

possible. The first device is an 

autonomous two-barrel portable launcher, [29] no data has been 

found about the second one.  

A new generation of flash-bang ammunition is the indirect fire 

munition (IDFM), which is being developed as part of the Non-

Lethal Weapons Program for various types of forces in the USA. It 

provides significant improvements in range, duration of impact, 

area coverage and non-lethal effects compared to existing non-lethal 

systems. IDFM 

is an integrated, 

81-mm standard

mortar ammunition, designed to deter fighters or civilians by 

hearing and vision impairment over long distances. Its effective 

range is between 450 and 1500 m. Unlike standard mortar 

munitions, which are designed to hit and destroy the target, IDFM is 

activated in the air, about 250 m above the heads of target 

individuals. The payload consists of 14 flash-bang submunitions 

and produces light, sound and pressure exceeding those of modern 

weapons. Its front and rear parts are separated at an appropriate 

distance above the target, releasing the submunitions which are 

dispersed and detonated simultaneously. The construction with two 

parachutes minimizes the risk of falling ammunition debris. The 

ammunition covers an area of about 30 m2. It was tested by the US 

Marines in 2018, in order to identify possible malfunctions before 

the start of its regular production scheduled for 2021. [30, 31]  

The 105-mm M436 STUN and 120-mm M337 STUN tank 

ammunition of the Israeli company 'Elbit Systems Ltd.' with light, 

sound and shock effect from the blast wave, can be noted as an 

example of largest caliber flash-bang munitions. In addition, thay 

can also scatter plastic pellets. [32] 

Conclusions
The results of the study show that significant progress has been 

made in the last decade in terms of increasing the safety and 

effectiveness of non-lethal light&sound munitions. By optimizing 

the construction and composition of the ammunition, the risk of 

injury to target objects, bystanders and users is drastically reduced. 

In parallel with the development of modern ammunition designed 

for integration with existing systems for firing ‘live’ ammunition, 

special systems are being developed that operate entirely with non-

lethal charges, including flash-bang. 

Innovative solutions for ammunition and delivery systems have 

been created, the forthcoming implementation of which will provide 

a significant increase in their operational and tactical characteristics, 

especially the range, accuracy and duration of the effect. 

There is a clear trend observed towards the development and use 

of multieffect ammunition which provide a more effective and 

longer impact on the site than traditional means - 'multisensory' 

combining light and sound with other types of non-lethal stimuli 

and cluster munitions with multiple action, as well as of 'smart' 

indirect fire ammunition  detonating at a certain distance from the 

target. The emergence of the thermobaric technology is likely to be 

a turning point in the evolution of flash-bangs, enabling the 

replacement of existing pyrotechnics with a new generation of 'fuel-

air' munitions. 

This suggests that the use of light and sound equipment, so far 

mainly in situations such as the release of hostages, the restoration 

of order in prison riots, street protests and disorders, will expand 

significantly, covering more and more operations to ensure public 

order and national security. 

Acknoledgement. This study was conducted in implementation 

of Work package 2. “Intelligent security systems” under the Project 

BG05M2OP001-1.002-0006 Competence Center “Quantum 

Communication, Intelligent Security and Risk Management Systems 

(Quasar)”, funded by the European Regional Development Fund 

through the Operational Programme “Science and education for 

smart growth”. 

References
[1] NATO RTO. The Human Effects of Non-Lethal Technologies.

Final Report HFM-073. ISBN 978-92-837-0045-6, 2006.

[2] NATO RTO. Non-Lethal Weapons Effectiveness Assessment

Development and Verification Study. TR-SAS-060, October 2009,

ISBN 978-92-837-0077-7.

[3] Boychev, Y., S. Asenov. Pyrotechnic compositions for non-

lethal noise flash devices. Proc. “Technics.Technologies.Education.

Safety”, vol.3, 2020, pp 178-180.

[4] JNLWD. Non-Lethal Weapons (NLW) Reference Book. US

Department of Defense, 2012.

[5] CTS. https://www.combinedsystems.com/cts-flash-bangs-sting-

ball-grenades/

[6] CENTANEX. https://www.centanex.co.uk/products/distraction

[7] ROE. http://roe.ru/catalog/spetsialnye-sredstva/granaty-neletal

nogo-deystviya/rgk-60sz/

[8] ROE. http://roe.ru/eng/catalog/special-weapons-and-ammuni

tions/ non-lethal-grenades/vzlet-m/

[9] Boychev, Y., S. Asenov. Non-lethal means with multisensory

effect. Proc. NMU “V.Levski”, vol.10, 2020, pp 2136-2142;

[10] CENTANEX.  https://www.centanex.co.uk/products/ball

[11] JNLWD. MK 20 MOD 0 Improved Flash Bang Grenade. 11

May 2016.

[12] Liberty Dynamic. A 'Smart" Flash-bang - The Enhanced

Diversionary Device. Officer.Com, 21 January 2019.

[13] ARA. Non-Pyrotechnic Diversionary Device (NPDD).

https://www.ara.com/ products/npdd

[14] ROE. http://roe.ru/catalog/spetsialnye-sredstva/granaty-neletal-

nogo-deystviya/plamya-2/

[15] CTS. http://www.cmcgov.com/CTS-Flash-Bang-Command-

Initiated-12-Per-Case-Priced-Individually.html

[16] Nikolova, V. Special Means for Individual Protection: Means

for Individual Protection in Sites of Critical Infrastructure.

IMSETHAC-BAS, 2014, ISBN: 978-619-90310-2-5.

[17] Stoichev, К. D. Dimitrov, V. Panevski. Critical infrasturture

integrated security and protection. IMSETHAC-BAS, 2018, ISBN:

978-619-90310-8-7.

[18] NLT. http://www.nonlethaltechnologies.com/12-FB.htm

[19] Smart Rounds. https://twobirdsflyingpub.wordpress.com/2015/

01/15/smartrounds-non-lethal-smart-bullets/

[20] NLT. http://www.nonlethaltechnologies.com/DD-FBM.htm

[21] CTS. https://www.com binedsystems.com/catalogs/

[22] DT. http://www.defense-technology.com/products/impact-

munitions/40-mm-munitions/

[23] Dezamet. http://dezamet.com.pl/files/files/NGHB-N(1).pdf

[24] ROE. http://roe.ru/eng/catalog/special-weapons-and-ammuni-

tions/rounds-for-underbarrel-grenade-launchers/svirel/

[25] JNLWD. DoD Non-Lethal Capabilities: Enhancing Readiness

for Crisis Response. Annual Review 2015, USA, 2015.

[26] CTS. https://www.combinedsystems.com/ products/?cid=147

[27] https://www.inetres.com/gp/military/cv/weapon/launchers.html

[28] General Dynamics. MEDUSA 66mm Grenade & Launcher

System. https://ndiastorage.blob.core.usgovcloudapi.net/ndia/2011/

smallarms/Thursday12267Hartman.pdf

[29] Military-political and military-technical news. http://foto-i-

mir.ru/gnome-granatomet/

[30] Rush, N., R. Miller. Developing and Fielding Non-Lethal

Weapons: The Marine Corps and Army Approach. Defense Systems

Information Analysis Center Journal, vol.3, No 3, 2017.

[31] Rempfer, K. Marines ‘hang’ flash-bang mortar rounds for first

time. MarineTimes, 18 July 2018.

[32] Elbit Systems Land. https://elbitsystems.com/media/ Catalog-

Tanks_15_Web.pdf

INTERNATIONAL SCIENTIFIC JOURNAL "SECURITY & FUTURE" WEB ISSN 2535-082X; PRINT ISSN 2535-0668

118 YEAR IV, ISSUE 3, P.P. 115-118 (2020)

https://www.combinedsystems.com/cts-flash-bangs-sting-ball-grenades/
https://www.combinedsystems.com/cts-flash-bangs-sting-ball-grenades/
http://roe.ru/catalog/spetsialnye-sredstva/granaty-neletal
http://roe.ru/eng/catalog/special-weapons-and-ammuni
https://twobirdsflyingpub.wordpress.com/
https://ndiastorage.blob.core.usgovcloudapi.net/ndia/2011/



