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In the name of God, Most Merciful, Most Compassionate 
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First: Historical view and a brief introduction to hand grenades.
The grenade has perennially been among the weapons promulgated to the infantry 

soldier. Since the first days of grenade throwers, within any attack or assault group who were 
considered infantry troops, grenades were among the assault weapons promulgated. Although 
they were on a smaller scale compared to that of the stronger artillery pieces and rockets, and 
with the approach of the nineteenth century the use of grenades declined, it quickly returned 
owing to trench warfare. This was during the Russian-Japanese war of 1904, then during the 
trench war on the western front between 1914 and 1918. The requirements of trench warfare led 
to design change of the old grenade from its spherical shape with external sputtering fuse to a
small, easy-to-handle weapon, and the external fuse was replaced by an igniter.  Also as a result 
of trench warfare, two types were produced, known nowadays as offensive and defensive 
grenades. 

The offensive grenade is usually used by attacking forces, who need a grenade that can be 
thrown at a short range, and is safe to be used with a minimum fragments and flying debris from 
everywhere upon explosion.  The explosion must be strong enough to cripple enemy capability;
also the flash may blind or surprise the enemy to a point to make him incapable of moving, 
allowing the attackers to control the position instantly after the explosion.  There are many 
different types of those grenades, but the producers advertise only few.  Those flash grenades 
produce a bright flash which can blind or surprise which makes a person completely paralyzed 
but does not harm him at all.  Those devices are considered ideal when used in special operations 
or anti-aircraft high jacking operations.  The defensive grenades are used in defense and must be 
capable of crippling the attackers permanently so he becomes incapable of continuing the attack.   
To achieve this objective, the defensive grenade utilizes its complicated fragment effects upon 
explosion.  The defensive grenade early designs used the fragmenting of the metal casing to 
produce those fragments, but the latest designs usually contains roughened wire coils or a cluster 
of metal bearings placed around a central charge to produce their complex effects. 

Besides those two main types there are many others, one of which is the smoke grenade 
which is easy to use, and is used to produce a smoke curtain for hiding, or colored smoke to 
mark a target for recognition purposes.  
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The incendiary grenade originated from smoke grenades, because the same substances that are 
capable of producing thick smoke are also capable of producing enough heat to ignite other 
materials.  The white phosphate is a popular material used to produce smoke but can also ignite 
and heat material; in addition to its ignition it has another property, it has an irritating effect on 
personnel.

WWII was also a field for testing another type of grenade, specifically anti-tank 
grenades. Earlier designs of anti-tank grenades depended only on the explosion factor to cause 
the required penetration of the tank, but due to the increased thickness of tank shields the use of 
this type has declined and the anti-tank grenades were used as warheads with a hollow charge to 
defeat tanks.  Nowadays, anti-tank grenades are still being used.  The grenade is a weapon 
usually used at short range only; this range can be determined by the capability of the trained 
soldier by throwing it at a particular distance, the only way to increase grenade range is by using 
a standard rifle as a launcher, this procedure was implemented during WWII.  Most of the 
earliest attempts used a half-spherical thrower mounted on a rifle muzzle, as time went on, those 
early attempts were replaced, and a spindle was mounted on the rifle muzzle.  This spindle is 
inserted into the grenade tail, and then it is launched by a special ballistic round, this is the most 
popular method; a bullet trap was mounted in the grenade tail to catch the bullet, which allows
using a standard bullet, which fires into the grenade tail where shock absorbers absorb the impact 
and the grenade is launched forward.  In spite of the development of all this equipment, the hand 
thrown grenade will remain in use.  

Second: Types of grenades 

Grenades have improved with the improvement of military defensive means all over the world, 
while grenades were initially filled with black or smokeless powder cotton, WWII introduced the 
development of different types of grenades, some of them became incendiary, chemical, 
poisonous and other types, which became the most important infantry weapon in the world, 
especially during close engagement and in trench warfare.   
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1 -  Defensive Grenades:
A type of grenade thrown by a soldier defending a position; used by a soldier taking 

cover behind a barrier; for this reason, these grenades are relatively heavier and contain shrapnel 
effective to a reasonable distance.  Most defensive grenades are known by their heavy weight, 
are made from steel or iron, are deeply roughened as the British grenades number 36 and 
American model type 26, those types quickly went out of service because offensive grenades are 
more preferred and can be modified when needed to be used as a defensive grenades by adding a 
heavy fragmental cylindrical sleeve.  Unlike the offensive grenades, the defensive grenades’
purpose is to inflect deadly or paralyzing injuries on the enemy, therefore they have a fragmental 
metal casing that explodes by a powerful charge.

2 -  Offensive Grenades:
Those types of grenades are thrown by advancing soldiers without taking cover.  The 

shrapnel emitted by this type is small in size so that it does not spread further than the impact 
location; therefore the grenadier is always safe from danger.  This means that the grenade must 
be light weight (in order to be thrown at a far distance) also it has a thin casing (to emit very 
small shrapnel).  In order to control a fragment’s weight, most offensive grenades are made from 
plastic material and an inner layer of steel bearings or other pre-formed shrapnel; this allows 
grenades to be light and small for the purpose of easy throwing.  Many forms of offensive 
grenades were made with many uses; some types are used for their distinguished characteristics 
of explosion force and the flash which completely paralyzes movement instantly after the 
explosion.  

3 -  Smoke grenades, illumination, marking and incendiary grenades: 
There are two types of smoke grenades, the first type uses white phosphate as a smoke 

catalyst, and the second type uses hexachloroethane material, one of the characteristics of the 
first type is the phosphate material will ignite spontaneously, and is enough to ignite the grenade 
with a small charge, instantly after that the phosphate material releases white smoke.  The 
hexachloroethane grenade requires igniting the charge until it burns to release the smoke.  The 
white phosphate grenade quickly produces smoke which will rise up high due to its temperature; 
meanwhile the hexachloroethane grenade produces smoke slower but will last longer and 
provides a continuous stable curtain.   
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Because of these reasons, choosing the type of grenade to use depends on the tactical situation at 
the time of need.  Nowadays, marking grenades are only used to produce colored smoke, their 
main ingredient is hexachloroethane material; for instance, they can be used to mark artillery and 
mortar targets, and are also used to find wind directions during an aerial bombing or when flying 
a helicopter or to mark front line positions by using different colors of smoke or to mark enemy 
positions so they can be hit by artillery.  It is rare nowadays that we see the old designs; which 
produce colored stars or flashing arrows.   

4 -  Chemical Grenades: 
These grenades are filled with components that produce chemical smoke, with an irritant 

or lethal effect, or release gases which are used in riots, the most popular grenade is model (SS) 
with a lachrymatory effect which causes the person inhaling it to cough and become short of 
breath and experience chest congestion; if densely used causes dizziness and vomiting.  The 
second model (SN) has a lachrymatory effect but also causes skin burns and itching and 
respiratory problems, but there is no need to use other types of gases which produce arsenic or 
lethal gases in these types of grenades; to our knowledge these types of grenades do not exist in 
any armies currently.  Riot control chemical grenades were under study the last few years, due to 
an increase of civil unrests, they are carefully designed so their fragments will not harm, one 
disadvantage of this simple design which contains hexachloroethane material, is that upon 
ignition it releases an irritating gas, and can be picked up by a brave person and thrown back to 
the other side, this was fixed by filling small balls with chemical materials with each igniting 
separately and covering a large area due to grenade fragmentation upon impact.

There are many types of grenades that produce lethal gases which may kill; some of them 
may cause permanent or temporary paralysis, some of them cause the person to laugh, which 
paralyzes movement.

5 -  Special tasks and anti-armor grenades:
 The most popular type of grenades for special tasks is the one designed for penetrating
tanks, although lately they have lost their significance due to their inferior load performance 
(caused by the ingredients used), small contents, low speed, and the introduction of anti-tank 
missiles.    
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It is required to balance the grenade in order to ensure it reaches the target with its load; usually 
this is accomplished by mounting balancing devices, such as a long lever or air resistance sleeves 
that pull behind, but anti-tank, grenades launched from a rifle have fewer problems because they 
are constantly balanced by their fins.  To improve these grenades range, different types of 
missiles were developed, but most tested types showed a lack of accuracy, although there was an 
improvement in the range. 

6 -  Multipurpose rifle-launched grenades:      
These grenades became more prevalent after being overlooked for many years, since they 

can be used as a small mortar in many situations, but cannot be the same weight as other 
grenades, or will over load the rifle which will make it less accurate than the normal use, but on 
another hand it makes them capable to traveling a long distance with some accuracy.  Most rifle 
launched grenades are balanced by fins, and equipped with impact detonators, therefore they 
always impact the target front first, and usually fragmentation grenades are made of light weight 
metal with a liner of preformed shrapnel.  Other available types of grenades launched from rifles 
are anti-tank, smoke, and illumination grenades. Grenades are launched by rifles by using special 
blank round or, as is in other types, are launches by a standard ball round using a bullet trap 
within the grenade tail, which enables the grenade to be propelled to the required distance. 

Chain ignition grenade 
When a grenade is thrown there is no way to predict how it will impact the ground, 

therefore an impact detonator (capsule) is required to ignite regardless of how it hits, this type is 
commonly known as an “all-direction” detonator, usually it relies on a heavy weight ball that is 
moved by inertia up until the grenade is about to fall on the target.    
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Steps that must be considered before and after throwing a grenade 

1  - When attacking, offensive grenades must be used because they are designed for attack, 
but if not available defensive grenades may be used; when the use of defensive grenades 
is tactically required, cover must be taken before throwing the grenade.

2  - When clearing rooms or trenches, offensive grenades must be used and one must take 
cover.

3  - If you throw an offensive or defensive grenade in a room with a fragile or thin walls, you 
must lie down and point your head toward the room (explosion) and place both hands on 
the top of your head.

4  - If you find a helmet, you must wear it and point your head toward the explosion. 
5  - When defending, always use defensive grenades, if you do not have them then use 

offensive grenades and stick pieces of metal to their outer casing, or use offensive 
grenades when that is tactically required.

6  - Only throw a grenade when the enemy is in reach. 
7  - The time delay of the grenade must always be confirmed because it may remain in our 

hands longer than necessary after the time delay starts. We should not throw it 
prematurely either, as brave enemy personnel might throw it back at us, which will defy 
the purpose of throwing it in the first place.

Method to open or use the detonation mechanism: 
Standard grenades: (right handed thrower).

- Hold the grenade in your right hand in a position so that the safety lever is rested on your
palm, with your left hand hold the safety pin ring and pull it out, This will pull the safety pin, 
and the grenade will be ready to be thrown.  See picture. 
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Russian defensive grenade model (F-1) 
Descriptions:
Weight:  0.6 kg 
Explosive weight:  0.06 kg 
Height:  124 mm 
Body diameter: 55 mm 
Delay time:  3.2 to 4.2 seconds 

History:
 Production has stopped and it is considered old, but is still used in limited service within 
militia units within the Warsaw pact; also is in service in China and other countries.

  (F1) grenade is one of the grenades used during WWII and still in stock within different 
armories, especially within the Warsaw pact countries.  Generally, the design of (F1) grenade is a 
replicate of the polish design (WZ 31) grenade (undoubtedly look alike).  Like the model (WZ 
31) the (F1) is a simple and conventional grenade, it has deep grooves with a simple detonator 
and a typical safety pin, the charge consists of (TNT).  It was mass produced in the past which is 
the reason why it remained in service for a long period of time.  Regardless of the deep grooves, 
the fragmentation of the (F1) grenade is sporadic, wherein a large portion of cast iron casing 
turns into useless dust, and other parts turn into large fragments within a limited effective range;
meanwhile other parts of the detonator components continue to travel long distances with a 
deadly speed, therefore the thrower must take cover after throwing the grenade.  Model (F1) 
grenade is used nowadays in front lines and Warsaw pact countries distribute it among militia 
units and it is still in use in many countries around the world.  In the past the Chinese produced 
their own design, which is (model 1) and this grenade still considered a front line weapon. 
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Polish defensive grenade (WZ 31) 

Description:
Weight:    600 g 
Explosive weight: 60 g 
Charge:  T.N.T.
Delay:    4 to 7 seconds 
Casing:  Steel

This grenade’s style is old and was first distributed to the Polish 
forces in 1931.  This grenade is known for rigid and durable pin 
assembly.  There was an offensive version of this grenade but it is 
no longer in production.  The outer casing is roughened to produce a 
larger amount of fragments. 

American grenade (M -61) 

Description:
Weight:  0.45 kg 
Explosive weight:   0.[TC: Blank] kg
Height:  99 mm 
Body diameter:   57 mm 
Delay time:  4 to 5 seconds 

History: 
It is in production and being used by the American 
armed forces.  

The design of model (M – 61) grenade uses the same 
guidelines of the design of the smaller model (M 67) 
grenade and uses the same detonator unit for the time
delay.  The charge is covered by a square coil made from 
a pre roughened wire, this gives it a fragment pattern
much better than the fragment pattern of models (M 67) 
and (M 68) grenades, this pattern can be predetermined.  
The look of model 61 is more modern than the previous 
model (26 M), which is slightly different.    

Two pictures of anti-
personnel fragmentation 
American grenade 
model (M 61) which is 
smaller size than the 
fragmentation American 
grenade model (67).  
The left picture shows 
the outer shape of the 
grenade.  The right 
picture shows a cross 
section of the main parts 
of the grenade, showing
the roughened wire 
surrounding the charge.
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Defensive American grenade (M 26) 

Description:
Weight:  0.454 kg 
Explosive weight:  0.156 kg 
Height:  99 mm 
Body diameter:   57 mm 
Delay time:  3 to 5 seconds 

History:
It remains in production and in use by the American armed forces and other countries, including 
NATO forces.

The model (M 57) grenade differs from the earlier model (M 26), it has an additional 
safety clip to hold the safety lever in its position in case the safety pin is accidently removed, 
other than that they are similar, model (M 26) is the more important of the two models.  
Fragmentation grenade model (M 26) was produced in mass quantities; also this grenade model 
was a starting point for many other grenade designs.  Model (M 61) represents an American 
development to the model (M 26), meanwhile Britain has used this design as a starting point to 
the model (L 2), and the Zionist enemies are licensed to produce this model, with some 
modifications, to fit their special manufacturing procedures.  For each of the (M 26), (M 26A) 
and (M 26A 2), have similar bodies, but the spiral grooves within the detonator unit are mounted 
differently from each other to fit the different types of detonator used.  The casing for all the 
models is made of thin sheet metal and a square coil made from a pre roughened wire.  The (M 
26) group was widely distributed, not only to the American forces, but to many other countries, 
some of NATO and Middle Eastern forces are using these grenades.
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two safety mechanisms on the outside of the grenade; in addition to the safety pin, there is also a 
spiral pin which keeps the safety clip in position if the safety pin is removed accidentally. This 
pin is removed during combat before removing the safety pin. 

Defensive Grenade (V40)
Description:
Weight:  100 g 
Diameter:   45 cm 
Charge:  Compound B 
Delay:   4 seconds 
Casing: Fragmenting Metal 

This grenade is an old design because of the way it is implemented; 
it follows the same standard implementation steps. Despite being a 
small grenade, it has a moderate area of effect.
The range of this grenade is twice that of typical grenades, which 
gives it great value when defending a position.  
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(Mark 2) grenade is also called the 
(Pineapple Grenade).  This grenade is 

distinguished by its deep outer grooves, 
which it can be seen in this picture

AFGP-2002-000032-0028  

Dutch Defensive Grenade (Mark 2) 
Description:
Weight:  0.063 kg 
Explosive weight:  0.055 kg 
Height:  114 mm 
Body diameter: 57 mm  
Time delay:   3 seconds 

History:
In production and in use by the Dutch Army.   
The Dutch grenade (mark 2) is considered a duplicate of the American grenade (mark 
2), which is outdated now and known as a (pineapple) grenade. 

The (Mark 2) grenade is no longer in service in American forces, though a few 
are used in training, and are set aside in reserve in case they will be used by the 
Marines, but the Dutch still consider it functional and are still producing and using it.  
The Dutch have made some minor improvements to the grenade in order for it to fit the 
(number 19) detonator.  The (Mark 2) grenade uses 
(number 19 C 2/20) detonator.  The body of the 
Dutch grenade (mark 2) contains the original 
grooves, whose purpose is to produce multiple 
fragments, but it is known that in order to produce 
fragments it requires grooves on the interior of the 
body; the Dutch left the exterior grooves in order to 
give grenadier better grip on the body of the 
grenade.  
The body of the grenade is cast iron and the 
detonator system is metal. The way this grenade 
differs is that the detonator and its chamber maintain 
their lethal effect for greater effective range than the 
shrapnel, the detonator and its chamber have a lethal 
effective range of 200 meters from the blast site. 
This is because those two parts remain as one after 
the blast; this section is enough to have a lethal 
speed for a lengthy distance.
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Dutch Defensive Grenade (H 6) 

Description:
Weight:   0.39 kg 
Explosive weight:  0.14 kg 
Height:   103 mm 
Body diameter: 62 mm  
Time delay:   3 to 4 seconds 
Steel bearings count:  2100 

History:
Development completed, expected to begin production for the 
Dutch army.
The (H 6) grenade, which is manufactured by EuroMetal Company, is considered a 
fragmentation type.  It was commercially developed with support of the Dutch army, who 
desired to have a more modern grenade than the grenades currently in service. 
The body consists of a plastic material and inside it are 2100 steel ball bearings surrounding the 
highly explosive detonator. The detonator used in this grenade is the standard detonator (number 
19), specifically the detonator (number 19 C 3), which has a timed delay between 3 and 4 
seconds.  It is estimated that the effective radius of the steel balls to be approximately 5 meters, 
and it has a lethal effect even on personnel in the prone position, but the steel balls lose speed 
and become ineffective at the distance of 20 meters.  The coarse oval outer surface has been 
roughened to give the grenadier better grip.  It has been announced that the development of this 
grenade has been completed.
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German Defensive Grenades

(M-DN11), (M-DN21), (M-DN31), (M-DN61)

Description:
M-DN11 M-DN21 M-DN31 M-DN61

Weight 0.533 kg 0.287 kg 0.31 kg 0.378 kg

Explosive weight 0.0425 kg 0.045 kg 0.035 kg 0.05 kg

Steel ball bearings Size 2.5 to 3 mm 2 to 2.3 mm 2 to 2.3 mm 2 to 2.3 mm

Steel ball bearings count 2800 2200 2000 4200

History:  In Production 
The Western Germany Dehel Company in Rotenbach almost has a monopoly on grenade 

designs in Federated Germany; it produces a number of grenades for the West German Army.  
The company produces a number of defensive grenades known as the group (M-DN).   This 
group consist of models (M-DN11), (M-DN21), (M-DN31) and (M-DN61).  All these models 
are the same except for the sizes and their explosive weight; they use the same firing device and 
propellant and their bodies are made of plastic.  They all are fragmentation grenades which 
contain steel ball bearings with diameters between 2 and 3 mm; the size and number of balls 
used varies according to the size of the grenade. The balls are placed in the interior casing of the 
grenade, the surface of the casings are ribbed, not for the purpose of increasing the fragments, 
but in order for the grenadier to have a better grip on the grenade.  The most interesting thing 
about the design of this grenade is propellant system, which consist of many new safety features. 
The main point is that this grenade is safe to use when thrown because the delay mechanism only 
initiates after 2.5 seconds from it being thrown.  There are other features as well, such as it does 
not detonate when accidently dropped.    Dehel grenades are manufactured in different sizes to 
ensure that there is a grenade for defensive and mobilization purposes, starting from a small 
grenade to larger grenade to be used against concentrated infantry troops.   
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A diagram showing a cross section of the fragmental 
defensive grenade model (M-DN11), manufactured by 
Dehel Company in Federated Germany.  The casing is 
made from plastic materials which are filled with steel 
ball bearings, as shown in the diagram. 

1. Safety pin ring 
2. Safety lever
3. Plastic casing
4. Abrasive surface for better grip
5. Steel ball bearings inside the plastic material
6. Explosive material
7. Detonator 

.

21

1  Safety pin
2  Firing pin spring
3  Firing pin
4  Grenade lever
5 Two holes in top of 
Detonator
 

6  Outer lid
7 Capsule head 
model (DM 1024)
8  Pressure spring
9  Welding bead
10  Delay channel
11  Igniter delay
12  Washer
13  Trigger assembly
14  Trigger
15  Secondary trigger, 
model (DM 1024)
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Defensive grenade model M-DN 21 the only 
difference is the size 

Defensive grenade model M-DN 11 made in 
Federated Germany

Picture showing how the grenadier pulls the 
safety pin. Note the way the grenadier holds 
the grenade and safety pin ring  

Defensive grenade type M-DN 61, which 
resembles grenade model M-DN 11, the only 
difference between the two is the weight, size 
and number of steel bearings 
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British Defensive Grenade (Mils 36)
Description:
Weight 0.774 kg

Explosive weight 0.069 kg

Time delay 4 seconds

Body length 97 mm

Body diameter 55 mm

History:
 Obsolete, but can be manufactured if ordered.  The British army uses it for training only, 
but it is still in service in some countries, such as India, Pakistan and others. 
 Grenade (number 36M) is considered the oldest grenade still in service, it was first used 
in 1951. Back then it was an improvement on grenade (number 23) which was in service since 
1914.  Grenade (number 36) is known by its inventor’s name (Mils Grenade), model (number 
36M) was improved in 1917 to be used in Iraqi climate.  After 1917, the only model remaining in 
service was (36M), through WWII and for years after.  After that, many grenade designs have 
entered service, but many designs were withdrawn from service, yet (number 36M) remained in 
service.  It became obsolete in the British army and the Commonwealth countries, but (number 
36M) remained in service until the late sixties.  Until now, it has not disappeared from the 
theater, (number 36) grenades are still in British army weapons depots and every year a few of 
them are used in training.  One of the models of  (number 36M) has been modified to be 
launched with a rifle; it is launched from a spherical shaped launcher mounted on a caliber 0.303 
inch rifle, but it was taken out of service despite the latest production of the grenade still having 
the threads in order to accommodate the grenade launcher base.  It is hard to specify the reason 
the (number 36M) has remained in service all this time.  This grenade still has a strong defensive 
design and has a hardened cast iron casing and is dependable.  A detonator with a time delay of 
7 seconds was manufactured. The explosives were either (TNT) or (Paratol).  The surface of the 
casing is ribbed not for the purpose of increasing the number of fragments, but in order for the 
grenadier to have a better grip on the grenade in the muddy ground trenches after 1915. 
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Chinese Defensive Grenade mounted on a handle 

Description:
Total length:   228 mm 
Body diameter:  50 mm 
Explosive weight:  0.099 kg 
Time delay:   2.5 to 6 seconds 

History: 
It appears that it is still in production and in service with the Chinese armed forces and 

many other forces.  
Chinese armed forces have adapted many types of grenades, most of Soviet origin; they 

began manufacturing them with some modifications in order to be used by their forces.  These 
Soviet grenades date back to WWII, but are still in service and, it is assumed that they are still in 
production, most of them sent to other armed forces, but the Chinese manufactured a few with 
their own designs, most are mounted on a handle.  All these grenades follow the same basic 
pattern; all were easy to manufacture and a simple design and yet they were effective in 
operations.  Recently these designs were observed during the Vietnam invasion, and this type is 
an example of Chinese grenade design.   These grenades follow the basic standards and 
principles of traditional grenades mounted on a handle, the activating cord is placed behind the 
wooden handle base cap which easily rotates on notches, upon use the cap must be removed to 
get to the activating cord which once pulled activates the delay mechanism for a period between 
2.5 to 6 seconds.  After that the explosive head detonates and the steel fragments spread.  The 
weakness in the Chinese design is that the warhead represents an old design; the outer casing is 
deeply ribbed, while it is known that ribbing the interior is more efficient in producing 
fragments.  The Chinese are still producing this grenade with the old design.  Also the explosive 
material in this grenade is an old design; it consists of Picric acid, which is not used outside 
China due to frequent accidents.  Regardless of all these negatives, the production of this handle 
mounted grenade continues and the Chinese armed forces are still using it, and as mentioned 
above it is possible that it was specially exported to the new African nations and to the al-Ansar 
forces and the resistance. 
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Picture of Chinese Defensive Grenade mounted on a handle 
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Chinese Defensive fragmentation grenade 
mounted on a handle 

[TC: The annotations above are illegible]
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Austrian defensive and offensive grenade (HD JR 69) 
Descriptions:

HD JR 69 HD JR O 69

Total weight 0.485 kg 0.22 kg

Explosive weight 0.065 kg 0.045 kg

Total Height 115 mm 115 mm

Body diameter 60 mm 60 mm

Time delay

(0.5 second) 4 seconds 4 seconds 

History:
In production, in service within the Austrian armed forces and exported to some middle 

and Far Eastern nations. 
Even though the Austrian grenade model (69) was replaced by later models, it still in 

limited production and it can be seen widely.  There are two types of (69) model grenades, both 
of them use the same detonator mechanism and safety, but they differ in their task.  The (69) 
grenade (HD JR 69) is considered a defensive grenade and produces a deadly blast of small 
steel ball bearings.

The other type is (O 69 grenade), which is an offensive grenade depends only on the 
explosion.  Both types of (model 69 grenades) have a typical oval shape made from a highly 
effective plastic material; the detonator is also made from the same material.  Despite being a 
defensive grenade (HD JR 69), it was later modified to be a highly lethal grenade, the plastic 
casing may be filled with a high explosive charge surrounded with tightly formed tiny steel ball 
bearings; there are around 3500 steel bearings in each grenade.  The initial speed for these 
bearings at explosion is estimated to be around 1800 meters per second, with lethal effects 
around 5 meters, but its speed decreases rapidly after this range; it can injure a target up to 20 
meters.  The (HD JR O69) grenade is used in the Austrian army as an offensive disabling 
grenade and is used as a training aid to simulate heavy artillery explosions and mortars.  Both 
types of model (69) grenades have about a four second time delay after removing the safety pin. 
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Austrian defensive grenades model HD JR 73 

Descriptions:
HD JR 73 HD JR O 73

Total weight 355 g 15 g

Explosive weight 37 g 37 g

Total Height 92 mm 92 mm

Body diameter 57 mm 57 mm

Time delay From 3.5 to 5.5 seconds for both

History:
Still in production, they will be replaced by later models (78) and (79).  In service within 

the Austrian armed forces and exported to some middle and Far Eastern nations.
 The Austrian model (72) and (73) grenades follow the earlier design for model (69), but 
can be considered an improvement to the model (69), and are produced as defensive grenades, 
while the model (HD JR O69) is still in production to meet the needs of the Austrian armed 
forces for an offensive grenade.  As with model (HD JR 69), the model (HD JR 72) has a plastic 
casing and a charge surrounded by 3500 tightly formed tiny steel balls bearings.  The user can 
rarely notice any changes due to minimal changes made to the model (HD JR 69), but the model 
(73) grenade is clearly different; it is smaller in size and the casing is more oval shaped; as in all 
Austrian grenades it is made totally from a plastic material, the detonator and detonator 
mechanism and double safety devices are the same, which consist of a removable pin and 
detonator which does not work unless the arming mechanism is turned 45 degrees.  This 
procedure been used in the initial designs for the model 69 grenades.  Both models (72) and (73) 
use a steel protective cap when in transit for extra safety, and this cap is removed before using 
the grenade.  This cap covers almost completely the explosion mechanism and includes of a 
safety pin.  The model (73) offensive, and models (HD JR O73) consist of only an explosive 
charge, but the defensive type model (HD JR 73) consist of 2600 tightly formed tiny steel ball 
bearings which create a lethal effect a little smaller than created by the large size model (72).  
The models (72) and (73) grenades are manufactured only for practice and field training and the 
model designated for practice is model (U HD JR 75) which has a casing made from cast iron, to 
imitate the grenades regular weight when it is thrown, and contains a small explosive charge.  
Despite the two models (73) and (72) still being in production, they have been partially replaced 
with the two models (78) and (79).   
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Belgian defensive grenade (Mecar 35) 
Description:
Total weight: 0.23 kg

Height: 88 mm

Body Diameter: 35 mm

Explosive weight: 0.073 kg

History:
 This defensive grenade was developed as a derivation of the Mecar 35mm rifle-launched model.    

It weighs 0.32 kg and can be thrown for a distance of 40 meters or more, when it explodes on a 
target, it spreads into 500 deadly fragments in a range of about 15 meters, and this will allow the 
grenadier to avoid any safety precautions.  Other advantages for this grenade are due to its small 
size the grenadier does not need to put too much effort into throwing it and one person can carry 
many.  Although the design is ready for production, the manufacturer has not yet received any 
orders.

Belgian dual defensive grenade (Mecar 60) 
Descriptions:
Total weight:   0.617 kg 
Grenade weight: 0.422 
Explosive weight: 0.132 kg 
Tail length:  300 mm 
Height:  85 mm 
Body diameter:  60 mm 
Range when lunched from a rifle: 226 meters
History:
 Not yet in production. 
 The purpose of improving Mecar 60mm grenade is to be used as an anti-personnel 
weapon, it can be thrown by hand or launched from a rifle.
 For this purpose, it is given to the solider along with a launching tube that can be 
mounted on a rifle; this tube contains a bullet trap in order to launch the grenade without the 
bullet shell.
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Czech defensive grenade (RG – 34) 
Description:
Total weight:  0.34 kg 
Explosive weight: 0.1 kg 
Height:  76mm 
Body diameter: 64mm 
Time delay:  not available – the detonator works upon impact (any direction) 

History:
 Production has stopped, still used minimally in the Czech armed forces and a few other 
countries. 
The Czech grenade model (RG-34) is obsolete now, but is still in service within Czech armed 
forces and a few other armies.  It is an anti-personnel weapon officially described as an offensive 
grenade, but due to the metal cast, when it explodes it produces enough fragments to consider it 
an effective defensive grenade.   
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Outer figure, model RG 34
grenade.  Notice the presence of 
a fragmentation cylindrical 
sleeve around the body which 
produces highly effective 
fragmentations in a circle with a 
diameter around 25 meters      

Czech defensive grenade RJ model 34.  As seen in the picture a fragmentation cylindrical sleeve around the 
grenade body.  The detonator is of an impact type that explodes regardless s of the collision angle.
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To increase its defensive function, a fragmentation cylindrical sleeve is put on the grenade body.  
The body itself can produce fragments with deadly effects within a radius of 13 meters, if this 
fragmentation cylindrical sleeve is mounted the radius of the circle increases to 25 meters.  Since 
the typical range is about 35 meters, the grenadier must take extra precautions.  The model (RG
34) grenade is considered atypical because it does not use a detonator that detonates; when it 
collides it is capable of producing an explosion regardless of the collision angle in which the 
grenade body lands, many times this detonator has proven in the past  that its dangerous on the 
grenadier.  But the detonator is not operational until the safety pin is pulled out from the grenade.  
Mainly the model (RG 34) grenade is used only for training purposes, and there is no doubt that 
there are many of them stacked and stored ready to be used for emergencies in the future.  
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Offensive / defensive German grenade (DM 51) 
Description:
Total weight:     0.435 kg 
High explosive body weight:   0.029 kg 
Fragmentation cylindrical sleeve:  0.29 kg 
Steel bearing size:    2 to 2.3 mm 
Steel bearings quantity:  6500 

History:

In production, in service with the West German forces.
Diehl (DM 51) grenade is another design that is modified and 

prepared to become either an offensive or a defensive grenade.  The main 
element for this grenade, as of other similar grenade designs, is that its body 
makes it an offensive grenade.  The fragmentation cylindrical sleeve is 
mounted on the body to convert to a defensive grenade, the polygonal shaped 
fragmentation cylindrical sleeve is made from a plastic material, contains 
6500 steel bearings, each 2 to 2.3 mm.  Unlike other designs, model (DM 51) 
uses a hexagonal shaped body mounted in a fragmentation cylindrical sleeve 
like a sphere; this cylindrical sleeve can be fixed and removed as needed.  
The hexagonal shaped body allows grouping grenades together in a group 
called (Geballte Ladung), this procedure used to be followed during the war 
when grenades used to be gathered in a bunch around the grenades heads 
(Steel Hand Grenades 24, 39 and 43) that are obsolete now.  This bunch 
produces a high explosive bomb, or in case of emergencies, using it as an 
anti-tank grenade or mine.  Model (DM 51) grenade is a standard grenade for 
the German armed forces; also another type has been developed for the 
purpose of training known as model (DM 58), this grenade follows the same 
operating guidelines for the model (DM 51) grenade with the exception that it 
contains only a small amount of explosive, and the body can be used many 
times.

38

Offensive 
Grenade 

Fragmental
casing

HADI-1-009025
Filed with TJ 
22 April 2015

Appellate Exhibit 040 (al Hadi) 
Page 4817 of 6104 

UNCLASSIFIED//FOR PUBLIC RELEASE

UNCLASSIFIED//FOR PUBLIC RELEASE









AFGP-2002-000032-0052  

Czech offensive grenade (RG4)

Specifications: 

Total Weight:    0.32 Kg 
Explosive charge weight: 0.105 Kg 
Height:    84 millimeters
Diameter:    53 millimeters
Timer: No timer, the detonator works on impact at various 
angles. 

History: 
In production and used by the Czech and other 
international armed forces. This grenade is also used by 
regular and irregular forces around the world. 

The (RG4) grenade is the Czech armed forces’ standard 
grenade. It serves a dual purpose (defensive and offensive) 
just like its predecessor the (RG34). When used in a 
defensive mode, several shrapnel disks can be added to the 
RG4 to increase its effectiveness.  Even without the extra 
shrapnel disk, a great portion of the explosive power is 
used to fragment its smooth can-like outer body into 
shrapnel.   
Upon explosion the (RG4) splits in half, one half above the 
safety pin / exploding mechanism, and the other below it.  
The (RG4) uses the same impact detonating mechanism as 
the old (RG34) grenade; however that mechanism is 
located in the middle of the grenade.  
The (RG4) was used in many international conflicts like 
Northern Ireland, central Africa and mostly recently in 
Lebanon.  
The (RG4) is exported to different markets and has a long list of customers.  
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Two photographs of the Czech hand grenade (RG4)
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M48 Offensive Grenade 

Specifications: 

Total Weight:   0.495 Kg 
Upper Diameter:  2.5 cm 
Lower Diameter: 5 cm
Height:   14 cm 
Kill Radius:   10 to 15 meters 
Body:    Thin green metal 
Timer delay:   3 to 4 Seconds 
Contains Shrapnel

Steps to throwing:
1. Unscrew the bottom cap. 
2. Pull the cord.
3. Throw the grenade by simply pulling the cord or 
else….!

Note: 

The grenade is activated once the cord is pulled (before 
or after its thrown)

Grenade’s outer shape
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Chinese defensive concussion grenade 
Specifications: 

Total Weight: 0.2 Kg 
Timer: Explodes on Impact 

This grenade is characterized by its small size and light weight allowing the Mujahid to carry a 
large number of grenades.
This grenade should be handled with caution due to its high sensitivity, especially after the pin is 
pulled from the cover which is ejected once the grenade is thrown.  

Mechanics of the grenade: 

*Once the safety pin is removed the spring cover (first cover)  is ejected.
*Then the second cover is ejected and the following happens:  
A - The safety pin and its spring are ejected immediately after the cover is removed. 
B -  The striker remains attached to 3 balls which remain still. 
C -  The striker is also blocked by 2 springs that get ejected once the cover is removed.  
D -  The striker remains secured by the 3 balls which are scattered on impact, releasing the 
striker   into the detonator and causing the grenade to explode.  
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French Offensive Grenade (MDF)

Specifications: 

MDF type weight:  0.49 Kg           
MD type weight:  0.414 Kg         
M type weight:  0.262 Kg         
MDF type length  330 mm 
MD type length:  150 mm 
M type length:  150mm   

History: 
This grenade is currently in production and used by the French and other international 

armed forces. 
The MDF is a multi-purpose grenade with an excellent design, produced by the Louisfeld 

factories in Charmenton.  
The MDF model can be rifle launched and used for anti-personnel missions.  
The M model is an offensive grenade. 
The MD model is a defensive grenade. 
The M model is the most important of the 3 and is equipped with a multi-purpose fuse (BFA-5).
The fuse can be set as a concussion fuse, a 5 second delay fuse or a 5 second delay fuse that is 
activated after impact. Safety is assured by removing the cover of the fuse before setting it up. 
The M offensive model can be turned into an MD defensive model by fitting a fragmentation 
sleeve on the grenade. The same option is available for activating the fuse. 
The MD grenade can be transformed into an anti-personnel rifle launched grenade (MDF) when 
fitted with a tail (F).
The MDF can be launched by several different types of rifles depending on the fitted tail: 
(F-1): Is used with blank ammunition and has a 400 meter range.  
(F-2): Is used with 5.56 mm rifles equipped with bullet-traps and has a 300 meter range.
(F-3): Is used with 7.62 mm rifles equipped with bullet-traps and has a 350 meter range.
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French offensive grenades (M and MDF) 

Offensive Grenade, Model (M) 

  1    2   3 

Grenade throwing techniques (MDF) : 1- Remove the fuse protective cover. 2- Pull the pin with 
your little finger. 3- The grenade after the removal of the pin.  

MDF rifle grenade:
To the left:  Grenade used with 5.56 mm FA and FAS rifles 
To the right: Grenade used with 7.5 mm and 7.63 mm rifles.  
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Spanish Offensive Grenade (MN-1) 

Offensive type weight:  0.298 Kg 
Defensive type weight:  0.473 Kg 
Charge weight:   0.155 Kg 
Height:    280 mm 
Diameter:    55 mm 
Diameter with sleeve:  60 mm 
Tail:     207 mm 
Timer delay:    5 seconds or upon impact.  

History:
Currently in production and used by the Spanish armed forces. 
This universal Spanish grenade (MN-1) is a complex and advanced grenade used for all 

types of missions.  Like most multipurpose grenades, the (MN-1) consists of a plastic container 
and a metallic safety lever. However, the (MN-1) has some special and complex characteristics 
where the fuse can be adjusted to be triggered upon impact or on a timer (like an offensive 
grenade). Before throwing the grenade, the user can remove the upper cover and set the required 
mode.
Explosion on Impact mode: The front cover is turned to the correct position and the grenade is 
thrown. The concussion fuse is activated a second after the safety lever is ejected. The grenade 
explodes on landing.  
Timed Explosion: The front cover is turned to the correct position, giving the grenade 5 seconds 
to explode.  
The explosion generates a bright glow and a powerful explosive wave. 
When used as a defensive weapon, the (MN-1) grenade is fitted with a circular grooved sleeve 
that produces 1000 deadly pieces of shrapnel with an effective killing range of 10 meters. After 
20 meters the shrapnel becomes ineffective. 
The (MN-1) can be used as a rifle grenade (either as a concussion or fragmentation grenade) by 
adding a spiral tail. The grenade is then launched by a CETME Spanish rifle; however any rifle 
can be used by adding a 22 mm modified attachment. A blank cartridge is needed 
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to launch the grenade. By using the time-delayed fuse feature, a soldier can have the grenade 
explode in the air (above the target) increasing its effectiveness and shrapnel function.  
When launched from a rifle the (MN-1) has a range of 200 meters. The grenade is stabilized in 
the air by 6 tail fins. 
The (MN-1) design is excellent and is appreciated by the Spanish soldiers for its universal use.  
However, it is expensive to produce in comparison to other similar grenades and obliges the 
soldier to carry several parts that are easily lost and hard to store.

The rifle-launched Spanish offensive grenade MN1. Notice the six stabilizing fins.   
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The Spanish offensive grenade 
MN1 Universal made out of 
plastic. The picture shows the 
upper cover that can be turned to 
get a 5 second delay.

The Spanish offensive 
grenade (MN-1): The 
picture shows the circular 
shrapnel sleeve .
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Spanish Offensive Grenade IM-5 

Offensive type weight:    0.29 Kg 
Defensive type weight:    0.5 Kg 
Charge weight:     0.135 Kg 
Height:      100 mm 
Diameter:      50 mm 
Maximum range when launched from a rifle: 260 meters. 

History: 
Currently in production and used by the Spanish armed forces.
The (IM-5) is a multipurpose Spanish grenade used for several military missions due to 

its variety of usage: Offensive, Defensive and Rifle launched. Additionally, the fuse can be time 
delayed (when thrown and rifle launched) or set to explode on impact (when rifle launched).  
The grenade’s main offensive component is its plastic canister combined with a safety lever on 
the side.  For defensive purposes the grenade is fitted with a cylindrical metallic fragmentation 
sleeve. When used as a rifle grenade the (IM-5) is fitted with a tail kit and the timer / impact fuse 
is activated 6 meters away from the rifle. If a misfire occurs the fuse is deactivated 1.5 seconds 
after the launch and the grenade becomes inactive. 3 models of this grenade are produced for 
training, two dud models and a blank-firing model that produces a small explosion and smoke.   

(IM-5) grenade: Can be used as an offensive, defensive and rifle grenade.
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Tactical use of smoke in offense and defense

Smoke devices:
1. Smoke grenade 
2. Smoke mortar and artillery rounds. 
3. Smoke boxes and barrels 
4. Innovative means to produce smoke 
*Smoke Effects: 

Smoke obstructs the stationed enemy’s view, surveillance and shooting ability. It also 
reduces the losses among the attacking force. 
Smoke is used in defensive / retreating maneuvers for concealment. It prevents the enemy from 
spotting defensive positions or retreating lines and thus reduces the losses of the defensive force.
Smoke can be used as a ruse; it can be used to fake an attack on a target.   It also can be used in 
defense to cover a large area and convince the enemy that there is a large force there. 

*Smoke grenades are used offensively for the following purposes:  
A. Blind enemy fortifications before storming them. 
B. To move from one position to the other under enemy attack  
C. To cover an immediate withdrawal (to an appropriate place) after our tanks have been 
spotted in a counterattack. 
D. To cover a medical evacuation under enemy fire. 

*Smoke grenades are used defensively for the following purposes: 
A. To cover the movement from one battle position to the other.  
B. Cover individual and group movements under enemy fire.  
C. To cover a withdrawing friendly force from an advanced position under enemy fire.  
D. To create a smoke cover between an advanced friendly force and an opposing armored 
force that is counterattacking on their flank.  

Smoke mortars and artillery are used for the following purpose: 
A. Blind the enemy’s spotting positions and prevent them from adjusting their artillery fire 
on friendly and defensive positions.  
B. Blind the enemy’s gun positions during an attack.  
C. To cover a withdrawing friendly force from an advanced position under enemy fire.  
D. To create a smoke cover between an advanced friendly force and an opposing armored 
force that is counterattacking on their flank.  
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The use of smoke boxes, smoke barrels and other creative means
Smoke boxes consist of a 2 to 5 Kg smoke charge equipped with an igniter. It is carried by 
attacking forces or the defending forces that accompany them. 
Smoke barrels are filled with cloth dampened with petrol, asphalt, tires, or anything that burns 
slowly and generates heavy smoke. These barrels are used for the following: 
A. Covering the attacking forces when counterattacked.
B. Covering the units’ withdrawal. 
C. Covering the attacking / defending forces.  
D. Covering vital targets (vehicle and personnel gathering) upon the appearance of enemy 
airplanes.
E. Covering important major fortification operations.

Smoke boxes and barrels are used primarily by regular armed forces. 

Innovative means are used by Jihadi and guerilla fighters.  

Conditions for using smoke:  
1. There must not be any ascending air currents. 
2. The wind speed should be less than 3 to 4 meter per second.   
3. Wind direction should be stable. 
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French Training Smoke Grenade (F 1) 

Weight:  0.15 Kg or 0.34 Kg 
Height:  75 cm 
Diameter:  55 mm 
Timer delay:  5 seconds 

The F1 smoke grenade is still in production and is widely used by the French armed forces for 
drills and training.  Plastic remnants of the (F 1) grenade litter many French training grounds. 
The grenade and mechanism are made out of plastic material, while the main charge consists of 
talcum powder or chalk.  
The (F 1)’s safety pin and lever are released similarly to a hand grenade. After 5 seconds a small 
explosion occurs and the powder charge ignites, releasing a visible white cloud. The grenade 
cannot be reused a second time. 
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French Training Smoke Grenade (F 1).
It is mainly made out of plastic material. 
In this picture you can see the safety pin 
which needs to be removed prior to 
throwing.  After 5 seconds a small 
explosion occurs and the powder charge 
ignites releasing a visible white smoke 
cloud.
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British Smoke Grenade (No. 80) 

Approximate weight:  055 Kg  
Explosive weight:  .32 Kg 
Length:   102 mm 
Diameter:   50 mm 
Timer:    2.5 to 4 seconds 

The (No. 80) is no longer in production but is still used by the British army. It came into service 
in 1943 and is still considered as a frontline weapon. It was designed to be thrown by hand or 
launched from the side of a tank’s turret. Currently it is only thrown by hand because the 
launchers were replaced by better models.  
The No.80 produces heavy white smoke. The canister is made out of thin steel and filled with 
white phosphorous. In combat, the (No. 80) is operated just like a regular hand grenade; first you 
remove the safety pin, release the safety lever, and then throw the grenade. The (No. 80) has a 
2.5 to 4 seconds delay, after that the spiral igniter mechanism pushes on the base of the 22 
caliber round causing an explosion and starting the smoke production, which lasts for 
approximately 90 seconds.  
(No.83) uses the same mechanism as (No.80) but produces other smoke colors (Red, Blue or 
Yellow) used to designate targets or for other designation purposes.  
(No.80) and (No.83) grenades are considered obsolete and will be replaced by newer models that 
are under production. (No.80) will be replaced by (L-21) and (No.83) by (L-6).  
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Israeli smoke grenade (No. 5) 

Gray Smoke Colored Smoke
Total Weight: 0.8 Kg 0.45 Kg
Explosive Weight: 0.6 Kg 0.3 Kg
Height 150 mm 150 mm
Diameter: 62 mm 62 mm
Timer: 2 seconds 2 seconds
Smoke Duration: 110 to 120 seconds 45 to 85 seconds

Both models are currently in production, in use by the Zionist enemy armed forces and are 
available for export. 
The (No. 5) uses a hexachloroethane mix to produce two minutes of heavy smoke and comes in 2 
models: 

Gray Smoke 
Colored smoke (different colors).  

The (No. 5) gray smoke grenade is used to: 
Conceal friendly forces
Blind enemy forces in order to get closer to them without detection.  

The main purpose of the colored smoke grenade is to produce easily visible smoke for signaling, 
aircraft/artillery target designations, or to signal the location of friendly forces. 
The colored smoke grenade has a smaller charge and produces smoke for 45 – 85 seconds. The 
design is based on the British grenade (No. 80); however the Zionist enemy simplified it and 
added some additional features, to include a short delay fuse (up to 3 seconds).  
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Two graphics depicting the Diehl (DM-24) incendiary 
smoke grenade. 
Left: The cylindrical container made out of fortified 
cardboard. 
Right: The grenade which shatters upon   impact and 
produces a blinding flash followed by the ignition of the 
red phosphorous which produces heavy and harmful 
smoke.  The grenade charge burns at 1200 degrees and 
causes fires.  
 

AFGP-2002-000032-0067 

Diehl Type (DM-24) Incendiary Smoke-Emitting Grenade   

Weight:   0.34 Kg 
Height:    135mm 
Diameter:   67 mm 
Explosive Weight:  0.255 Kg. 
Smoke Duration:  5 minutes 

The (DM-24) is a dual-purpose grenade that is 
still in production and used by several 
countries.
The grenade has a pineapple shape and is 
carried in a cylindrical container made out of 
fortified cardboard. This grenade does not
have a detonation device because it is
designed to shatter upon impact with the 
target (or area), creating an explosion and 
producing a blinding flash which will 
affect anyone in the impact zone. Then the 
red phosphorous charge ignites and starts 
producing heavy and harmful smoke which 
induces heavy coughing.  One of its 
destructive features is that it burns at a 
1200 degree, a temperature capable of 
igniting any combustible material close to 
it.  The (DM-24) burns and release smoke 
for 5 minutes. 

The (DM-24) is very effective in clearing 
close quarters and destroying soft targets. The grenade was purchased by many armed forces due 
to its effectiveness. Other countries own it in small quantities for future emergency use. It is also 
considered an ideal weapon for Special Forces operations.  

A training model known as (DM-68) was produced; it releases lime upon impact. 
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German Smoke Grenade (BRB 405)

Weight:   0.330 Kg. 
Diameter:   50 mm 
Charge:   White Phosphorous.  
Delay:    4.5 seconds 
Smoke Duration:  45 Seconds. 

The (BRB 405) produces white smoke. A small charge in the center of the grenade scatters 
smoke-producing white phosphorous granules in a 15 meter radius.  
The white phosphorous’ fast and spontaneous combustion produces high temperatures; however 
its smoke generation is somewhat limited.  
The white phosphorous shrapnel can be harmful to bare skin and clothes due to its fast 
combustion and high temperature.  
It is operated like regular grenades. 
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German Smoke Grenade (S-53 and S-32) 

The German Democratic Republic is mostly supplied by Russian made grenades. However they 
produce two types of smoke grenades the (S-32) and the (S-53).  

(S-32): Is a canister made of fortified cardboard, with a removable cover. Once the cover is 
removed it strikes the igniting balls located in the frontal opening of the grenade. This activates a 
7 second timing mechanism, followed by black smoke production lasting for approximately 2 
minutes. The (S-32) weighs 0.25 Kg.  

(S-53): Is a white phosphor stick grenade that has the same igniting mechanism as the (S-32). It 
weighs .30 kg and produces smoke for 30 seconds, even under water.  

The S-53 stick grenade has the same igniting 
mechanism as the S-32 grenade. It produces smoke  
for 30 seconds, even under water. 

The S-32 East German smoke grenade made of
fortified cardboard filled with a substance  
that produces black smoke for 7 seconds. 
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American Smoke Grenade (HC)

Weight:   320 g. 
Diameter:   65 mm 
Charge:   Hexachloroethane  
Delay:    4.5 seconds or can be activated by using a friction device.  
Smoke Duration:  90 Seconds. 

The HC is a simple grenade since it does not have a scattering charge. The hexachloroethane 
needs to be ignited to burn. It does not produce any smoke if scattered. White smoke is released 
in the air straight from the canister. This grenade is characterized by its heavy, continuous and 
condensed smoke. The grenade can be ignited using a detonating mechanism (pin, detonator, 
fuse), or a manually activated friction device with a 4 second delay.  
When using a detonating mechanism, the grenade is thrown in a normal fashion.  
When using a friction device it is thrown like other grenades that use the same device.   

61

HADI-1-009047
Filed with TJ 
22 April 2015

Appellate Exhibit 040 (al Hadi) 
Page 4839 of 6104 

UNCLASSIFIED//FOR PUBLIC RELEASE

UNCLASSIFIED//FOR PUBLIC RELEASE



AFGP-2002-000032-0071  

Swedish Rifle Smoke grenade (FFF-915) 

Weight:    0.57 Kg 
Explosive Charge Weight:  0.32 Kg 
Length:    272 mm 
Diameter:    50 mm 
Maximum range:   300 m 
Smoke Duration:   50 Seconds. 
Initial Speed:    65 meter per second.  

The (FFF-915) is manufactured in Sweden and used by the Swedish 
armed forces. It was designed to meet the Swedish army’s need of 
providing a 20 meter wide/ 4 meter high smoke screen, in 10 seconds 
and from 250 meters (while only using 2 grenades).  
The (FFF-915) met and exceeded those needs due to its advanced 
design.  
It was designed to be launched by the 7.62 mm AK-4 (produced 
locally using the Heckler & Koch G3 design) using a special round. 
To mitigate the safety risks of using a different round, the Swedish 
army designed a special magazine that will only take the special short 
launching rounds. The grenade is launched from the kneeling position 
and will start producing smoke after 3.8 seconds. The smoke will last 
for 50 seconds, even if it is still airborne. 
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AFGP-2002-000032-0072  

The smoking mechanism is activated by a small black powder explosive charge which ignites a 
mixture of titanium oxide and hexachloroethane. Unlike other grenades that emit smoke from the 
front, the FFF-915 smoke is emitted out of the tail kit. This is due to the existence of vast snowy 
and soft land in Sweden and the fear that those elements will obstruct smoke release.  

Rifle Smoke Grenade (AF-4) 

Weight:   1470 grams 
Diameter:   51 mm 
Maximum range:  400 m 
Smoke Duration:  45 Seconds. 

The grenade’s warhead has a safety cover that needs to be removed prior 
to launch for the grenade to be activated.  
The grenade is launched from a 7.5 mm rifle using a special round and 
can also be launched by a 7.12 or a 7.62 mm rifle by adding lubricant to 
the bullet trap.
When launched at a 74 degree angle the grenade reaches a distance of 80 
meters.  At 45 degrees it will reach its maximum range of 400 meters. 
Upon impact the grenade will release a smoke screen, 4 to 5 meters in 
height for 45 seconds (depending on wind speed).  
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Smoke & Incendiary Rifle grenade Stream 60 (47 mm) 

Weight:    500 grams 
Explosive charge weight:  140 g 
Diameter:    47 mm 
Initial Speed:    70 meters/ second
Maximum range:   400 m 

The stream 60 has a metallic body and is filled with phosphorus.  
It has special aiming device and detonates on impact. 
It initially produces smoke for approximately 2 minutes, followed by another 
smoke release that lasts 8 to 13 minutes.  
Since phosphorus burns at a very high temperature, this grenade is used as an 
incendiary grenade to destroy weapons, equipment and weapon warehouses. 

Rifle Smoke grenade Stream F-3 (47 mm) 

Weight:    517 grams 
Explosive charge weight:  1700 g 
Diameter:    47 mm 
Initial Speed:    70 meters/ second
Maximum range:   400 m 

Stream F-3 is also impact detonated and has a metallic body filled with a 
hexachloroethane mix.  
It has a special aiming device and detonates on impact. Upon impact it 
releases smoke for 40 -60 seconds.  
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SMK – RFL 40 BT Rifle Smoke grenade 

Weight:   470 grams 
Diameter:   40 mm 
Ignition delay:  5 seconds 
Maximum range:  320  
Smoke Duration:  80 to 150 seconds. 
Initial speed:   50 m / s 

This type of grenade detonates upon impact. After impact, there is an 
ignition delay of 5 seconds before the release of thick and continuous 
smoke (white or orange). 
The SMK – RFL 40 BT comes in two models depending on the caliber of 
the bullet used to launch it. One is for the 7.62 mm and the other is for the 
5.56 mm.

The special blank round used to  
launch many of the rifle grenade models. 
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Israeli Stun Grenade (Model 21)

Weight:       320 Grams 
Timer Delay:       2 seconds 
Cover:       Metallic (very thin)
Charge:      Magnesium salts + Cambrate Flashes [TC: Phonetic]

The Model 21 is one of the offensive stun grenades. It does not produce any harmful shrapnel 
even at a close range. It generates an intensive flash of one million 
candlepower and a loud bang of 130 Decibels equal to the sound of 
25 jets passing overhead (at the same time). 110 Decibels are 
capable of causing permanent or temporary deafness.

The Model 21 is smaller and easier to throw than the American 
(T77) model. But it is less effective than the German model Niko 
which produces a 2.5 million candlepower flash and a 175 decibel 
bang.  

The grenade is thrown like any other grenade. The detonator 
activates the charge which causes a temporary disorientation (5 
seconds), sufficient for the raiding force to fulfill their duty before 
the target regains his/her senses. 
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Chemical Hand grenades

These grenades are filled with compounds that produce chemical smoke which can be irritating 
or deadly. Some are used to control riots; the most common one is the (CS) tear gas model which 
if inhaled causes coughing, difficulty breathing and shortness of breath. If used excessively it can 
cause nausea and vomiting.  

The (CN) model also has a lachrymator affect but also causes skin burns, itching and a shortness 
of breath. The usage of these grenades does not require them to have poisonous or deadly gases. 
It is unlikely that any armed forces currently have such grenades.

Due to increasing civil unrest, the design of these chemical antiriot grenades has been researched 
extensively in the past few years and was carefully designed not to cause any shrapnel injuries.   

The flaw of those grenades (which are similar to the hexachloroethane grenades that produce 
irritating gas) is that they can be picked up and thrown back by courageous rioters. This was 
mitigated by putting the chemical in small balls that burn separately and are widely scattered 
upon the grenade’s impact.  
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Gas Hand grenade

Made in America

Depending on its gas content, it can affect humans, animals, or/and plants.  
Gas types: Poisonous, anti-nerve agents, nauseating, skin irritating, etc.
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Anti-tank Hand Grenades 

The use of armor was very widespread in the Second World War (WW2) and many believed 
(including Stalin and Rommel) that the army with the most armor is the best qualified to win the 
majority of the battles.
This created a dire need to develop anti-tank grenades and weapons. Due to the fast nature of the 
battles, the hand grenades needed to be light, portable, thrown by hand and carried in large 
quantities.
The first anti-tank hand grenades produced were similar to the regular hand grenades except they 
had a relatively heavier explosive charge. As time passed, experts were able to produce a hand 
grenade based on the Munroe effect (Shaped charge). 
To make sure that the hand grenade would fall on its warhead, they created a system of strips 
attached to the grenade’s bottom, so when deployed the grenade falls perpendicularly on its 
target. 
To throw this grenade, the soldier will only need some specialized training, the courage to 
approach the armored vehicle and faith in God almighty.  
This hand grenade was very effective in many wars like WW2 and the 1973 Arab-Israeli war.
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Russian anti-tank grenade (RPG)

Weight:    1100 g 
Explosive Charge Weight: 560 g 
Diameter:    102 mm 
Impact Detonated
Maximum Penetration:  100 mm 

The RPG was also produced during WW2 and was an improved version of the RPG43. 
It has a bigger warhead and the inner shaped charge explodes at a distance giving the grenade a 
greater penetrating power.

When thrown, the security lever is rereleased, pulling the fabric stabilizing strips located in the 
grenade’s wooden stick. The stabilizing strips ensure that the grenade falls on its warhead upon 
impact with the target.  
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Russian Anti-tank grenade (RKG-3) 

Weight:    1.07 Kg 
Explosive Charge Weight:  0.567 Kg 
Length:   362 mm
Diameter:    56 mm 
Impact Detonated
Maximum Penetration:  165 mm 

The (RKG-3) is still in production and in service with Soviet troops, Warsaw pact troops and 
other Middle Eastern armies. 
The (RKG-3) is the standard grenade issued to the frontlines of Warsaw pact countries and is still 
considered an effective grenade. 
The first (RKG-3) model was a continuous and modern improvement on the (RBG-6B) and 
followed its main design features, a stick grenade with a shaped charge warhead. 
The RKG-3 was replaced by (RKG-3M) and (RKG-3T) which share the same design but are 
equipped with a warhead made from different metallic material.
The RKG-3M is still produced in large quantities, more than other models. It uses a copper made 
warhead.  
During the October 1973 war the (RKG-3M) proved that it can penetrate up to 165 mm of armor. 
It also uses stability strips. 
Unlike the (RPG-6) the Soviet forces updated the (RKG-3) throwing techniques so it can be 
thrown on the upper part of vehicles which are lightly armored (tank’s top and engine covers). 
A training model is also produced (UBG-7) which helps soviet troops practice on how to throw 
the (RKG-3M). The (UBG-7) comes in two models -- a dud and a model that produces smoke or 
dust.

The Russian Anti-tank grenade (RKG-3), still used by Warsaw Pact countries
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Anti-tank rifle grenade (65 AC 28 R 2) 

Weight:    735 g 
Diameter:    655 mm 
Impact detonated
Effective range:   120m 
Initial Speed:    59 m/s 

This grenade was specially produced for the FN assault rifle. The rifle is fitted 
with a special sight to aim the grenade. The grenade is made of metal and 
detonates on impact with a solid surface and can penetrate 300 mm of armor. 
Before launching the grenade, the pin between the warhead and fins (middle) 
should be removed. 

Anti-tank rifle grenade (GRAFK 63)

Weight:    515 g 
Diameter:    63 g  
Initial Speed:    65 m/s 
Battle range:    100 m 
Maximum range:   350 m 
Maximum Penetration:  300 mm 

The GRAFK rifle grenade was designed by the Serat rifle grenade factory. It has a 
simple design and can penetrate 300 mm of armor, which makes it effective 
against most modern tank armor. Although the GRAFK has maximum range of 
300 meters, it is preferable to launch it at targets that are within a range of 
100 meter, since at this range the hit will be at 1.25 meter above or below the 
target, which is effective against most main battle tanks. The GRAFK’s 
electromagnetic cell located in the warhead ensures that the grenade explodes
no less than 6 meters away from the launcher.
This grenade can be launched from any assault rifle fitted with a special 
launching kit. 
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Russian Anti-tank/vehicle grenade (RPG-40) 

Weight:    1.105 Kg. 
Explosive charge weight:  0.794Kg 
Impact detonated

The (RPG-40) is obsolete and out of production.  But still stocked by some Warsaw pact militias 
and used by Far Eastern countries. 

The (RPG-40) is considered obsolete but still used all over the globe. Some are in limited use by 
Soviet militias and Warsaw pact countries. 

The (RPG-40) was mainly used as an anti-tank grenade. It does not incorporate any anti-armor 
specifications/technologies but relies on the power of its explosion. These types of grenades are 
obsolete and are ineffective against modern armor. However, they can be effective against light 
armored vehicles and light armored/unarmored trucks.  
The (RPG-40) has a large warhead (compared to other grenades) and is highly effective against 
personnel.
The (RPG-40) has different types of detonator fuses (cord or small pin), depending on the 
manufacturer. 
The (RPG-40) does not have a timer and is impact detonated from all sides.  
It has the characteristics of an anti-tank grenade (as it was designed to do) and contains cloth 
strips to stabilize it and guide the warhead to impact with the target.  
The (RPG-40) has a shrapnel radius of 20 meters.  

The (RPG-40) is still used in some countries. It is 
equipped with a stick so it can be hurled to a longer 

distance. It was used against tanks due to its big 
explosive charge. Currently it is only effective 

against vehicles.   
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Russian Anti-tank grenade (NT)

Height:   19 cm 
Upper Diameter:  3.5 cm 
Lower Diameter:  6.5 cm 
Detonator Height:  3 cm
Body:   Plastic (gray color) 
Explosive material: TNT
Heat:    1550 Celsius  
Average range: 30 meters

Usage: 
Used against the enemy vehicles, armored vehicles, warehouses, weapon storage and fuel.  

Directions: 
1. Unscrew the base cap, place the detonator then screw it back on. 
2. Pull the safety pin and take a throwing position facing the target.  
3. Strongly toss the grenade above the target.  
4. The grenade’s plastic cover will immediately fall, along with two pieces of metal 

wrapped to the front of the grenade (second safety measure).  
5. As the grenade falls on the target, a parachute is deployed regulating the grenade’s 

trajectory ensuring that it falls on its warhead, activating the striker which in turn will hit 
the percussion cap.  

6.  The percussion cap will trigger the detonator and cause the grenade to explode.  
7. The grenade’s shaped charge will penetrate, burn, and destroy the target.
8. If the grenade hits a certain object and falls on its side, it becomes a dud. It is better to 

destroy it than take the chance of throwing it again.  
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Grenade Illustration:
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Rifle launched grenades: Special Launchers

1. Launchers: 
The 40 mm American grenades constitute a large group of grenades launched using special 
launchers.
Three launchers have been produced for this type of ammunition: The single-shot (M79), The 
(M203) which is attached to the standard (M-16) rifle, and finally the Americans designed the 
(M174) to be mounted on armored vehicles, boats, and helicopters. All 3 launchers use the same 
40 mm round, a short and thick projectile that resembles a conventional small arm round.  

Once the grenade is launched, the cartridge works in an unusual manner.  In the middle of the 
cartridge there is a percussion primer that ignites a charge in a solid small chamber.
The gases fill the chamber and are bled out through small vents and lose much of their expanding 
pressure but keeps enough pressure to propel the 40 mm grenade out of the launcher tube using a 
smaller amount of gas than other conventional weapons.   This allows those launchers to be 
lighter making the 40 mm grenade an effective infantry weapon. 
Once launched, the grenade starts spinning giving it stability and arming the impact fuse. 
The 40 mm grenade comes in different variations: High Explosive, Smoke/crowd control, 
incendiary, illumination (different colors), and fragmentation.  
The (M406) High explosive round is the most commonly used and weighs 0.227 Kg.  
This grenade is utilized in some Asian and African countries and limitedly used by the British 
army in Northern Ireland.  

The (M174) 40 mm American grenade launcher is considered a valuable infantry weapon 
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This is the single-shot American made (M-79) 40mm grenade launcher. The image depicts the 
different 40 mm rounds used. The rounds resemble a conventional small arm round. The 
different types of rounds are: High Explosive, Marking, Smoke, and Illumination rounds.  
The left image depicts an unassembled (M-79) Launcher; we can notice the main components: 
barrel and site, buttstock, trigger mechanism and sling.    

L1 A1 Grenade Launcher
Weight:  2700 g 
Range:  100 m 

The L1A1 is operated by a 3 Volts electrical charge which ignites the grenade propelling
material. The launcher was originally designed to launch antiriot grenades and only uses smoke, 
illumination and irritation grenades.
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(HK69 and HK69A1) Launchers 

Weight:  1600 g 
Caliber:  40 mm 
Distance:  350 m 

The (HK69) launches special 40 mm grenades that resemble a conventional small arm round (as 
illustrated). It is a single-shot, breech-loaded weapon. Once a round is launched, the breech is 
opened to release the cartridge and another round is inserted.  
The launcher has seesawing sights, so if the back-site is lowered the front post gets elevated (and 
vice versa). The site can be installed on either side of the weapon depending on the shooter’s 
handedness.   This launcher can be attached to any Heckler and Koch rifle without the need of 
special mounting equipment.  
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6 cm rifle Model 74 
Grenade launcher

Total length:    0.21 m 
Grenade Weight (HDGR 73): 480 g 
Initial Speed:    54 m/s 
Maximum Range:   230 m 

In use by the Austrian armed forces and exported to European, Middle Eastern and Far Eastern 
countries.
The Model 74 rifle is a grenade launching device. It can launch any Austrian hand grenade 
(Model 69) and even the other two models. 

The device is readily mounted on a standard Austrian assault rifle (STG58) and the Belgian rifle 
(FN-FAL), but can be also mounted on any similar weapon.  

The Model (74) is a plastic tube equipped with circular fins that gives stability to the tail. The 
grenade is secured to the front by a fastener with 4 springs. When launched the spring holding 
the grenade’s safety lever is released allowing the activation of the grenade’s detonator. 
The grenade’s initial speed of 54 meters per second will allow it to reach a maximum range of 
230 meters. An extending aperture is used for aiming.  

Hand grenade launcher Model 74. This image shows how the grenade is secured by 4 springs. 
This launcher can be fitted to any rifle similar to the (STG85) Austrian rifle. 
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Polish Grenade Launcher (F-1/ N-60) 

Weight:    0.632 Kg 
Explosive Charge Weight:  0.045 Kg 
Length:    370 mm 
Diameter:    55 mm 
Impact detonated

Most of the Warsaw pact armed forces have likely stopped using rifle-grenades, with the 
exception of Poland who still uses them as a standard weapon.  
They use the (BMK –DJN 60), a special type of the Warsaw pact (AK-47) assault rifle 
permanently fitted with a grenade launching barrel extension (LON-1). 
This rifle is used to launch two types of rifle-grenades. One of them is the (F-1/ N6) which is 
launched using a special blank round. The rifle’s gas system is designed so all the gases go 
through the launching extension of the barrel instead of going to the rest of the rifle’s gas 
operated components.
The (F-1/ N6) is a polish modification to the Russian N1 fragmentation grenade where the timing 
fuse was replaced by an impact fuse. A stabilizing tale (without fins) was also added, enabling 
the grenade to have an approximate range of 140 meters. The (BMK –DJN 60) rifle is equipped 
with a better aiming system than the (AK-47).  
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AB-32 Rifle Grenade

Total weight:   0.495 Kg 
Total Height:   0.35 m 
Diameter:   40 mm 
Direct range:   150 m 
Indirect range:  600 m 

History: 

The (AB 32) is in production and widely exported.  
The Belgian “Fabrique Nationale” company is located in Herstal, Belgium and is considered one 
of the largest arm producers in Europe.  
The company produces a wide range of rifle-grenades which are all launched using the FN rifle. 
Other rifles can also be modified to launch these grenades.  
The company produces the (AB 32 ZA) and (AB 32 Z B) under license from the French 
company Luchaire.
The (AB 32 ZA) is mainly an anti-personnel grenade that can be used limitedly as an anti-armor 
grenade. It generates 1000 shards of shrapnel (some as big as 3.2 mm in diameter) that can 
penetrate 80 mm of armor at the point of the blast but loses velocity as it travels.  
The (AB 32 ZB) is only used as an anti-personnel grenade because it produces a greater quantity 
of shrapnel (1250). 
The use of these grenades during military operations can be complicated since each grenade has 
a special blank round for regular use (with a range of 150 meters) and both grenades share the 
same blank round for longer distances (with an indirect range of 600 meters).  
Additionally, each grenade tail is fitted with an extra round that will reduce the dangers for 
frontline soldiers. Another complicating factor is that each grenade comes with an optional bullet 
trap allowing to be used with regular ammunition when needed.  
Despite all those complexities the (AB 32) proved to be an effective weapon and was mass 
produced / exported.      
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[TC: Pagination of English translation reordered to accurately convey the Arabic text] 

BRBG 103 

Weight:    665 g 
Explosive charge weight:  80 g 
Fortified plastic body
Charge:    Compacted TNT
Diameter:    50 mm 
Initial Speed:    58 m/s 
Maximum Range:   250 to 275 m 

The rifle-grenade resembles a regular hand grenade but can only be 
launched using a .22 mm rifle. 
Its explosion will generate approximately 500 shards of shrapnel.  
The shrapnel can have a range of 40 meters and is deadly at 12 meters. 
The grenade’s impact fuse is armed 1.5 seconds after its launch. Allowing 
it to reach an adequate and safe distance before it explodes. 
It has rear stability fins and a bullet-trap.
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Belgian Hand grenade FN AB 1640 

AB 1640 S AB1640 N
Total Weight 0.235 Kg 0.36 Kg
Initial Speed 74 m/s 67 m/s
Range 400 m 375 m

Not yet in production 
The (AB 1640) was meant to be used only by 5.56 mm rifles. Its tail is equipped with a bullet-
trap for propulsion.  
The (AB 1640) needs special bullets (not just any kind). Once the grenade is loaded on the 
appropriate barrel extension, a special round is inserted in the rifle’s magazine. For safety
reasons, the grenade will only explode once it travels approximately 
10 meters from the shooter.  
The (AB 1640) warheads are High explosive and anti-personnel. 
But from the shape of the warhead it is possible that an anti-tank 
shaped charge warhead will be introduced in future development 
stages.
(AB 1640) has currently 2 models: the (AB 1640 S) and the (AB 
1640 N). 
Little is known about these grenades and their development. It 
appears that they are still under development and their actual 
production has not started. 
The (AB 1640 N) is considered heavier and has a longer range. It 
was also mentioned that the (AB 1640 S) model can be adapted to 
work with 7.62 mm rifles. However, the (AB 1640 N) is dedicated 
only for 5.56 mm rifles.  
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Rocket propelled grenade 

Rifle caliber 7.62 mm 5.56 mm
Weight 825 g 780 g
Diameter 55 mm 55 mm
Maximum Range 650 m 650 m
Initial Speed 39 m/s 39 m/s

This grenade was developed to replace mortars (at least partially). However, it was not able to 
reach the necessary range and size to replace the mortars. To circumvent this problem the maker 
added a rocket propelled tail. The grenade is first launched with a regular round followed by 
rocket propulsion. At a range of 650 meters the shrapnel scatters in an area of 30 m x 30 m. The 
shrapnel is deadly at 4 meters from the blast and burns at 20 meters. The exploding mechanism is 
activated 25 meters from the launching point. The grenade can be launched while kneeling but 
reaches a better range if launched at the standing position. 
Aiming is done in the traditional way. 

Grenade in flight: Notice the shape of the stabilizing fins 
which are opened before launching.  

Stored grenade: notice the folded fins  
(to save space during storage)  
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Anti-tank Spanish Instalaza rifle-grenades

Model 61 Model 63 B Model T 4M 70
Rifle Caliber 7.62 mm 7.62 mm 5.56  mm
Weight 0.65 Kg 0.51 Kg 0.4 Kg
Explosive Charge Weight Unknown 0.88 Kg Unknown
Length 395 mm 333 mm 310 mm
Diameter 64 mm 40 mm 40 mm
Maximum Range 100 m 425 m 400 m
Initial Speed 54 m/s 70 m/s 75 m/s

History:

All three models are in production.  
The 7.62 mm models are used by the Spanish and other armed forces. The 5.56 mm model is for 
export.   
The Instalaza Company in Zaragoza produces three types of anti-tank rifle grenades: 
The (GL1 Model 61) and (GL-11 Model 63 B) are both launched using the 7.62 mm CM 1 
Spanish rifle.  
The (T 4M 70) is a recent development intended for use with 5.56 mm caliber rifles. 
All 3 grenades use shaped charge warheads and are stabilized by fins. 

(GL-11 Model 63B) has a 425 meter range and can penetrate 160 mm of Armor.  
(GL1 Model 61) has a 100 meter range and can penetrate 250 mm of armor 
A blank round is used to launch both grenades and they are transported to the battlefield using a 
metallic cover that has the shape of the grenade.
The (Model 61) has circular stability fins (in flight), while (Model 63) has open fins.  Both 
models can have anti-personnel effects.  

The (T 4M 70) is considered a miniature version of the Model 63 B. Despite its production it is
still not used by the Spanish armed forces, who have yet to adopt the 5.56 mm caliber rifle.    
But it seems that the (T 4M 70) was sold to some North African countries to be used with the 
American (M16A1) rifle. 

The Model (T 4M 70) smaller overall/warhead size (compared to the 7.62 mm models) 
weakened its performance against armor. 
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French Grenade ABF

Length:   380 mm 
Diameter:   58 mm 
Maximum Range:  300+  
Initial Speed:   55 to 75 m/s 

In production, it is found in service with the French armed forces and currently offered for 
export.  
The Luchaire Company owns interests in France and Belgium.  The rifle grenade designed for
use on 5.56-mm rifles is currently in service with the French armed forces.  It is launched using 
the standard French 5.56-mm assault rifle (FA-MAS). 
Luchaire offers several variations of the ABF grenade: anti-tank, anti-personnel, anti-armor, 
smoke, illumination and training. They all have the same size and weight but come with different 
warheads.  
The anti-tank grenade can penetrate 350 mm of armor and is designed to be used at a distance of 
80-100 meters.  
The dual-purpose grenade (anti-armor/anti-personnel) was designed to be utilized at greater 
distances and can reach a range of 300 meters. The shrapnel warhead has a specific explosive 
charge capable of penetrating 70 mm of armor and has a shrapnel radius of 15 meters.  
The smoke grenade has a range of 300 meters and generates smoke for 30 seconds.  
The illumination grenade is used to illuminate targets that need to be attacked using other 
weapons such as mortars, ant-tank cannons, rockets and machine guns.  
3.5 seconds after its launch a parachute is deployed and the grenade starts glowing for 20 
seconds, illuminating an area of 240 meters in diameter. 
The training grenade has a dud warhead. 
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Shape of the French Luchaire grenade

This image depicts a soldier 
preparing to launch the ABF 
grenade.  

This image shows the general 
shape of the ABF Luchaire anti-
tank/personnel rifle grenade. 
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Sirat Anti-tank grenade type Grafak 63 mm

Specification:
Weight:  .515 kg 
Body diameter: 63 mm 
Maximum range: 350 m 
Penetration:  100 m 
Initial speed:  65 m/sec 
Length armed:  365 mm 
Range during battle: 100 m 

History:
Still under development.
The Sirat type Grafak anti-tank grenade which is rifle-launched was designed to allow the French 
soldier a weapon against tanks which can be used via an (FA-MAS) 5.57 mm caliber assault rifle 
which is a standard weapon in the French armed services. This grenade, which is launched via 
rifle, is conveniently small in size. It has a simple explosive charge and can penetrate thick 
armored plates of 300 mm. The maximum range of this grenade is 300 m but in actual combat it 
is about 100 m. 
Special defensive rounds should be used with the Grafak. As for the warhead, it is unique in that 
it has an electromagnet which renders the warhead safe until it is 6 m away from the launcher. It 
has seven fins for balance and stability of the grenade during flight. Another characteristic is the 
accuracy of targeting, as one can hit either 1.25 m above or below from a distance of 100 m 
which is sufficient to injure a typical-sized primary attack tank.   

Although the Grafak is fundamentally specialized for use via the 5.57 mm caliber FA-MAS rifle, 
it can be used by rifles of 7.5mm and 7.62mm caliber with 22mm caliber launch ligatures. 

Sirat 63 mm rifle-launched Anti-tank grenade (Grafak AC prototype); the picture shows the fins 
which help stabilize the grenade on its way to the target 
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Anti-armor grenade type (Energa N 75)

Specifications:
Weight:  655 g 
Body:   metal
Diameter:  75 mm 
Maximum range: 275 mm 
Initial speed:  54 m/sec 

This is an anti-armor grenade that has a metal body. It is very popular especially because it can 
be used in any place in the world since it can be mounted on any rifle that has a muzzle with a 
width of 22 mm. When it slams against a solid body it will explode and shrapnel will be shot out 
within a range of six meters.  Also, it can penetrate armor of 275 mm or 600 mm of concrete. It 
can be aimed at targets by a special sight that comes with the grenade. It can be pointed at 
moving targets from a distance of 75 m or fixed targets of 100 m distance. 
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1. Throwing while standing: 
2. Throwing while kneeling: 
3. Throwing while lying down: this can be done in two ways: 

A. To stand from the sitting position and throw. The soldier, who is lying on the 
ground normally, will stand on his knees then throw in arch. 

B. Method of turning to the side then throwing. Here the thrower will turn from a full 
prone position onto the side from which the hand is not used for throwing. In the 
other hand, he will move his hand with the grenade ready to throw from his side 
in an arch; he will throw it at an angle approximately in between 100 to 110 deg. 
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1. Mines Introduction 

2. Mines Rudiments 

3. Anti-personnel mines and their types

4. Anti-tank mines and their types 

5. Smoke and illumination mines
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Preface:

For many centuries past, the term "mining" within military circles meant a tunnel dug under 
enemy fortifications where explosives would be placed to destroy said fortifications. Use of this 
terminology at the beginning of the current century included small explosive charges which were 
buried under the surface of the ground and placed in front of the defensive fortifications or in the 
path of an advancing enemy. These small charges were detonated from afar from a hidden 
location, or via a pressure plate system in which the explosives would detonate when enemy 
personnel would pass over them. These simple devices were called landmines then later were 
known simply as “mines”. During the Great War from 1914 to 1918, the usage of these simple 
explosives led to their conversion to fixed designs, some of which were very advanced. After the 
end of World War One in 1918, these devices became part of the armament of various armed 
forces. But the Second World War gave the mines a place in solidifying the armies.
     At the beginning, mines were used against personnel only, but today anti-tank mines have 
become an essential part of the mechanized armored war, whereas a mine can destroy a tank or 
damage one of its tracks at least, which will cripple it quickly. Throughout the years in the 
modern wars, there were different methods to spread mines over vast areas and it was done 
randomly which made it very difficult to locate the mines to clear them. Consequently, the 
difficulty in finding the mines brought about methods for self-destruction so they would not 
affect vast areas of battle fields for long periods of time. The latest advances in laying mines 
quickly introduced a modern technique which has entered mine warfare. This specifically was 
the use of electronic devices and other advanced devices to improve mines, also known as an 
(electronic key) which readies the mines in the field for detonation.  However, the importance of 
mines in mechanized battlefields does not reduce the importance of anti-personnel mines which 
are still very widespread.  The general trend now in designing anti-personnel mines is to make 
them smaller but more destructive, and to be strong enough to disfigure the soldier rather than 
kill him. There is a principle still followed to this day, where everyone realizes that the enemy 
cannot succeed if the soldier's foot is injured or disfigured.    The importance of the small anti-
personnel mine has increased while its size has continually decreased.  Soldiers realize this, and 
therefore have a deep hatred for the anti-personnel mine, yet they continue to use it against the 
enemy, often in ingenious ways.  This is known today as "The Booby-Trap War".        
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Many mines are considered acceptable for use in this type of war, but there is a type of mine 
considered to be a booby-trap. We are referring to the jumping mine which explodes upon foot 
pressure or via tripwire or a network of tripwires.  Many types of mines have recently emerged.  
There are mines that are planted on the side of the road which detonate and inflict damage on the 
sides of armored vehicles.  There are locally manufactured mines made of wood, which are made 
by units at the front lines or by support units.  They are just as effective as other traditional 
mines. Also, there are mines with warheads made out of reinforced concrete, and other mines 
which were designed with a high degree of accuracy and which is nearly undetectable by a 
soldier. There are chemical mines have not been used yet, with the hope that this remains the 
case. However, all of the mines here mentioned share one common factor -- they deprive the 
enemy from using the mined area.  The mine is a territorial weapon, and there is no way to curb 
its danger except by moving to another area that is not mined (with all of the associated tactical 
perils) or by clearing the area of mines.   

At the beginning of World War I, some of the explosive charges began to be used against such 
military targets as tanks, personnel, or groups of military personnel. 

Before World War II mines began to be developed by the Russians and Germans, to be used 
against personnel, tanks, conveyances, trains and other military targets. 

Mines were used widely during World War II in all battlefields. The Allies in North Africa were 
able to thwart the German army several times by using minefields. Also, the Russians were able 
to use them to hinder the Germans. Mines were also widely used in Italy, France and Germany.

In localized wars, such as Korea, Vietnam and the Middle East, all parties used different types of 
mines, which caused great difficulty to all fighting sides. It is clear that using mines during war 
is a must, and it is considered an effective and dangerous weapon that was used so much that 
engineering units became unable to complete the mining mission by themselves.  With that, use 
of mines in the field, along with observation and recording procedures as well as clearing and all 
related tasks, became the responsibility of all multi-weapon units.  It was on every soldier to 
know how to use mines. 
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Mine identification:
Mines affect vehicles and tanks differently depending on the location of the mine in relation to 
the vehicle or tank when it explodes.  This effect can be seen as follows: 

1. Severance of the track when a tank passes over the mine.
2. Destruction of a vehicle's wheel when it passes over the mine.
3. If the mine blows up underneath the hold of the vehicle, it will completely destroy the 

floor of the vehicle. 
4. If the explosion occurs within two feet of the wheel, it will destroy the wheel.

Weight which causes the mine to detonate: 

1. Tanks passing. 
2. Animals passing.
3. Humans passing. 
4. If the mine is dropped upside down. 

General description of mines: 

1. Body:  contains the explosive material.
2. Cover: the box containing the charge, it can be made of any material (metal, wood, 

plastic).
3. Detonator to ignite the mine.
4. One or more safety mechanisms.

Mine igniters:
Igniters are what cause the mine to explode. They are constructed from similar material no 
matter the type of mine. They consist of: 

1. A casing to protect the striker.
2. The striker assembly consists of:

A. A pressurized spring. 
B. A striker. 

3. Capsule.
4. Safety mode

Types of igniters:
- Mechanical fuse: consists of a needle, a spring, a striker and holder for the striker. 
- Chemical fuse: consists of chemical solutions placed in bottles which will be broken 

causing the chemicals to mix and start the ignition process. 
- Electronic fuse: consists of (source, wires, circuit breaker, and electronic detonator). 

The movement will be in accordance with its use, in addition to other special types.   
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Mine conditions: 
A. Armament: the process of readying the mine by preparing the fuse and releasing the 

safety.
B. Safety: the process of preventing the mine from changing by putting the mine lever to 

safe mode or by inserting a safety pin. 
Types of mines:

1. Anti-personnel mine: a mine intended to kill or injure people who encounter it. It 
contains a small amount of explosive material, and it will explode with a little pressure 
being placed on it or as a booby-trap. There are two kinds: 
A. Non-shrapnel: intended to kill the target or amputate the leg.
B. Shrapnel: not only to affect the person who triggers it but it will fire off shrapnel 

which will injure or kill personnel within its span. This can be explained as follows: 
a) (M/1) contact mine: it will explode on the surface of the ground when it receives 
any shock.

b) (M/1) bouncing mine: it will explode above the surface between 30 to 45 cm to 
inflict the most casualties. Some of them will explode above one meter.

2. Anti-tank mine: it is designed to break the track of the tank and its connection. This kind 
of mine will destroy any vehicle that passes over it. It weighs from (3 to 5 kg) for anti-
vehicles and from (3 to 15 kg) for anti-tank. It will explode with any pressure more than 
100 kg. 

3. Naval mines which work by collision, vibration, or waves coming from the movement of 
the mine. These mines target vessels to sink them. 
Basic parts and elements of the mine:

1. Igniter assembly which consists of: 
a) Striker assembly: spring and pin. 
b) Capsule 
c) Safety device.

2. Detonator (explosive). 
3. Initiator. 
4. Basic charge.

Initial movement (outside influence)

1. The pin will strike the capsule and a spark will ignite the ignition assembly.
2. The detonator (detonator) is detonated by the spark of the igniter. 
3. The Initiator will explode as a result of the detonator's explosion. 
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Preparation of the mine: placing the explosive and the igniter inside the mine, since most 
mines do not already contain them.
Activation of the mine: this occurs when the mine is placed in the ground, but sometimes 
after. It entails disengaging all safety devices, including the igniter. The mine is ready to 
explode if it receives pressure or stress enough to detonate it. 
Igniter safety: the process of making the fuse safe by placing a safety mechanism.
Mine safety: the process of making the mine safe by safely disarming the igniter.
Emptying the mine:  removing the igniter and the explosives. 
Picking up the mine: the mine will not be removed from its place by hand because, more 
often than not, mines are prepared with booby-traps and anti-removal mechanisms.  With 
that, they must be removed with a rope no shorter than 50 yards (about 46 meters);
furthermore, the one doing the removal shall be behind cover. 
How mines explode: 
- For a mine to explode there should be an external influence, which is called initial 

movement. It is a stress, pressure, or lifting of the mine, or some release the three 
preceding elements, or shaking or magnetic or electric effects. The purpose of that is 
to ignite the mine so it will explode.

- The primary movement is followed by a chain of explosions: 
a) Ignition of the igniter. 
b) Explosion of the detonator. 
c) Explosion of the initiator. 
d) Explosion of the main charge. 

Atmospheric effect on mines:
Temperature continuously has a negative effect on mines and igniters; therefore they must be 
protected from sun as well as from humidity which will damage the mines and the explosives. 

Anti-personnel mines 

- Specifications of anti-personnel mine: 
Anti-personnel mines are very flexible in their usage, as they can be spread out in anti-tank 
minefields and there is no doubt that the presence of anti-personnel mines in anti-tank minefields 
will hinder the attempts of any individuals to clear this field.  Anti-personnel mines have many 
varied uses.  For example, they can be seen being used to prevent enemy personnel from using 
potential routes leading to our forces.  Or, they can be seen being used to forbid enemy personnel 
from using an advanced rally point area which is difficult to protect using infantry small arms 
fire.  Likewise, they are used in protecting advanced infantry areas or artillery positions from
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infiltrating enemy personnel, to prevent the enemy from establishing any military fortifications.
Another feature of these mines is the possibility of using digging devices which can be adapted 
to work with booby-traps. They are left whenever our forces retreat, which will expose the 
enemy forces to the perils of the mines. 

Perhaps the most well-known anti-personnel mine is the jumping mine which was first 
developed by the Germans with their infamous Type S mine.  Since that time, most countries 
have imitated it.  The jumping is detonated via tripwire or is pressure-activated by way of a 
pressure fuse installed within it.  Here we will elaborate, God willing. 
 There are other individual types of mines which are planted under the surface of the 
ground that are pressure activated via a pin and spring, with a capsule and fuse. There are other 
types planted above the surface of the ground and in hidden in grassy areas.  They use tripwires 
for detonation.  There are also some mines that are spread out above the surface of the ground 
which are launched via aircraft-- these are called butterfly mines.  They are pressure-activated.  
Another type of mine, which is considered one of the most dangerous, is a mine that is directed 
toward a specific area and that shoots shrapnel from the mine and the metal shrapnel plate 
affixed to it.

Generally, there are shrapnel and non-shrapnel anti-personnel mines, but there are also 
mines called individual mines whose effect comes from the explosive wave produced by the 
mine.  It can safely be said that mines that are detonated via tripwire are shrapnel mines which 
affect many soldiers when they explode.  It can also be said that mines planted under the surface 
which are pressure activated are individual mines, which only affect one individual. 

Non-shrapnel individual mine (butterfly) 
This mine is considered a dangerous personnel mine.  It is small and green in color to suit the 
ground, it is launched via aircraft from special containers and it is pressure-detonated.  Inside it 
there is a liquid explosive material on a fuse and capsule.  The capsule is detonated via an 
electrical circuit, so as when pressure is applied to it an aluminum column is set in motion that is 
found in the upper half of the mine.  It is an apparent and clear part of the mine.  Once it is set in 
motion, it touches the aluminum wall surrounding it, whereas it is usually completely separated 
from this wall by a rubber material; thus when it touches the aluminum wall the electrical circuit 
is closed, producing a spark to the capsule which then detonates the fuse, which detonates the 
explosive material.
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leads to activation of the fuse mechanism, which will lead to detonation.  The (PMD-6) mine was 
first used in 1940.  It is still found in the arsenals of many of the Warsaw Pact countries, even 
despite its being replaced by later formulations of wooden boxed mines.  The reason that this 
mine has been used for this long of a time is easily explained -- this mine is  easily and quickly 
produced, so it can be easily produced (in emergencies) by units at the front lines.  The only 
aspect of this mine that calls for specialization is the detonation mechanism.  
  The (PDM-6M) mine came after the (PDM-6) and is only slightly different.  The (PDM-
7) mine was smaller and was completed in the form of the simple assembly (PDM-7TS) which
was an outwardly hollow wooden block.  There are common factors among these mines, first 
being that they are low cost, then that they are easy to produce and easy to use. They are well 
used in preparing booby-traps which Soviet forces use.  Also, when they are used they are nearly 
as affective as other more complicated mines because the wooden shrapnel can have nearly as 
lethal an effect as shrapnel made of steel.  The Chinese are still producing the (PDM-6) mine in 
its original formulation.  These types of mines are still widely used in many countries.

Explanation of the way Russian wooden mines are used 
These mines are pressure activated and consist of a wooden box and an assembly containing a 
pin, spring, and safety.  It also contains a detonator, a capsule, and a pull fuse. 

Another picture of the wooden 
(PMD-6) mine. 
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Dual-purpose Chinese mine (number 4) 

Specifications:
Weight:  5.17 kg 
Weight of charge: 2.4 kg 
Height:  100 mm 
Body diameter: 228 mm 
Background: 
Production has likely ceased. It is found in service in the 
Chinese armed forces and in those of other countries in 
Southeast Asia.
The Chinese armed forces use large quantities of mines.
This is not only to safeguard the long defensive front 
lines along the border which separates China from other 
nations, which in general it considers unfriendly.  It is also because the use of mines in large 
numbers forms part of the normal doctrine of the Combat Operations Directorate.  To achieve 
this, the Chinese copied many designs of mines of different countries, and they change them to 
accommodate their needs. They especially managed to transform many Russian designs which 
became Chinese copies. Also, the Chinese have implemented many original designs. One of the 
mines is the number (4) dual purpose mine, which is widely used. The dual purpose of this mine 
is the ability to use it against personnel and tanks or any target intended to be blasted. The mine 
consists of a system of cylindrical cast iron with a large pressure net covering the entire upper 
part. When pressure is put on the net it causes the pin to break from the drive, and in turn it 
causes the striker to move (which is pulled tight by a spring) and hit the ignition capsule to 
detonate the main charge. Also, the pressure net can be used to ignite in a different direction if 
necessary, and it can be detonated via tripwire.
Mine number (4) is made of cast iron; therefore it is easy to detect. Also, corrosion effects over 
time will lead to safety issues. It is easy to produce and relatively cheap to manufacture since it is 
a simple mine and therefore reliable. The heavy charge makes it an effective weapon as well. 
The Chinese armed forces are not the only ones who use this mine; there are many other 
countries in Southeast Asia who use it.
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Austrian (SBM 75) Anti-personnel Mine 

Specifications:
Weight:  6 kg 
Weight of charge: .5 kg 
Body diameter: 160 mm 
Maximum range: 320 m 
Number of steel balls: 4600 
Weight of each ball: .7 g to .85 g 

Background: 
In production and available in the Austrian army. 
The Austrian anti-personnel “Argus Spring”  (SBM 75) mine is considered a different version of 
an old design of jumping mine. In actuality, it is a type of rifle with a short range which can be 
shot when it is used as small grenade, as it explodes in the air and spreads a cloud of tiny 
projectiles in every direction to maximize effects against personnel. The way to use the (SBM 
75) mine is to install it in the ground so it stays erected on a solid steel platform. This mine can 
be readied either by a roller connected to a network of booby traps or by an electrical connection 
which can be detonated from a distance.  It can also be rigged by a network of booby traps from 
a distance. Whatever the method is, when the mine is detonated by its small charge inside the 
tube, its main body will be launched upward. When the mine reaches a height of 1.5 meter, the 
wire with tension on the base plate underground will pull the pin from the mine body so the 
explosive charge will blast. The plastic enclosure of the mine bursts in the air with 4600 round 
steel shrapnel pieces in every direction within a radius of 20 meter. The shape of the main mine, 
and the way the round shrapnel are arranged inside it, give most of the shrapnel horizontal 
breakaway so any person within range will be affected. Since the (SBM75) mine is designed to 
work electrically or automatically via a tripwire, it can be used with many different charges. It is 
used as an ambush weapon as well as a defensive weapon in a normal situation. To a certain 
extent, its cost is a bit high, as with any other jumping mines. Its mechanism is highly 
complicated but it has special characteristics.  It effectively covers a wide area. Therefore, the 
quantity needed is less than that required of other mines.  
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With all the deadly designs this mine has, it has a minor defect upon blasting in the air. There is a 
time delay before the mine explodes, and as a result it will give trained soldiers an easy way to 
calculate the detonation time and the delay time, and to take immediate precautionary measures 
for self-defense by lying on the ground, so if the mine explodes near them it will not have a big 
effect on them. There is a special training device for this (SBM 75) mine, which uses smoke 
instead of deadly steel balls. 

Belgian Anti-personnel (PRB-M 409) mine 
Specifications:
Weight:  183 g 
Weight of charge: 80 g 
Height:  28 mm 
Body diameter: 82 mm 

Background: 
Under development. It can be found in many countries. 
The (M409) is considered a large version of the smaller (M35) mine. It has a dual action fuse. 
The (M409) has several special characteristics. The whole mine is made of plastic which will 
give it an advantage in manufacturing, so it can be produced in mass quantity. Also, the plastic 
makes it difficult to detect through normal metal detectors. The only metal parts in the mine are 
the two bolts which are made of steel and the two aluminum capsules. 
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