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Introduction 
The present volume is a continuation of a series of monographs on weapons 

use by individual combat personnel, i.e. submachine guns, grenades, etc. 

As in previous volumes, the emphasis is on simplicity without sacrificing the 
product performance. Simple design, simple processes and common language 
terms are used. It is common in any professional field to show-off expertise by 
using words or phrases, which although correct and proper, could be substi­
tuted with simple ones. Example, "decant ing" is substituted for "pour-off" and 
"at this point in t ime" is simplified to "now." 

The format of presentation is similar to that used by junior college science 
laboratory texts. Preference is given to pictures and sketches over words. How­
ever, it must be noted that this text is intended as an introduction into the field 
only. It is a theoretical study, even though the processes and safety instructions 
are based on data and expertise of ordnance and military specifications. 

It is emphasized that the processes described are dangerous due to the sen­
sitive nature of the materials used. Furthermore, possession and construction of 
these devices is subject to Federal, State, and local laws and regulations requir­
ing special license. 

Lastly, the author and publishers do not in any way promote or solicit adver­
tising for or against any products or manufacturers mentioned in the text. 
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Historical Notes 
The method of incapacitating targets by blinding has been used since the 

beginning of time, by insects, animals and man. The first written reference is on 
Archimedes who used shields as mirrors to reflect sunlight into the eyes of at­
tackers at Syracuse, Sicily in 212 BC. The Byzantine emperor Basil II, in 1014 blinded 
his prisoners of war permanently eliminating them as future enemies. Renais­
sance princes blinded their political opponents for the same reason. In both 
instances the humane influence of the Church, "thou shall not kill." was ob­
served. 

The various gases used in WW I not only destroyed the lung tissue, but also 
had the secondary effect of attacking the eye of the target. The use of illumi­
nating flares in night fighting as means of temporary blinding also limited use in 
WW II. 

Lasers to blind the pilots and/or the crews of anti-aircraft guns did receive 
favorable attention in some quarters in recent years. Lastly, the blinding effect 
of the flash became a favorite method of incapacitation of terrorists by the 
various commando units. 
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Warning 
The manufacture of explosives such as flash/stun grenades is illegal without 

proper authority and licenses from the Bureau of Alcohol, Tobacco, and Fire-
arms. Do not use this book to construct the described parts and grenades with­
out licenses and authorization from this agency. Further, authorization from the 
proper agencies on the local and state level may be required. 

The procedures in this book are dangerous and result in products that are 
extremely dangerous. Whenever dealing with explosives of any type, all pre­
cautions as set forth in industry standards for experimentation and production 
of high explosives should be strictly adhered to. Failure to strictly follow the in­
dustry standards may result in either physical injury or death. Therefore, the in­
formation in this book is presented solely for academic purpose only. Neither 
the author, publisher nor distributors of this book assume any responsibility for 
the use or misuse of information contained herein. 
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The subject of this work is expedient flash grenades which blind and/or illumi­
nate the target. The standard hand grenade simulator, the flash grenade, and 
the illuminating grenade all fall into this category. They all have a common 
characteristic, the type of filler. Whereas in a fragmentation grenade the filler is 
a high explosive (HE), requiring a detonator to set it off, the filler in a flash device 
is a pyrotechnic mix ignited by flame or spark only. Such pyrotechnic filler in 
addition to the blinding action has an effect similar to an offensive-blast gre­
nade, when used in a room, vehicle, aircraft, or other enclosed space. 

The difference between a grenade simulator and a flash-illuminating gre­
nade is essentially in the quantity of the filler charge (35 gram vs. 120 gram) and 
in the more elaborate and expensive containers and igniters. 

The question is asked, if the pyrotechnic flash filler allows such simple grenade 
construction, why use the HE filler. Unfortunately there are also disadvantages. 
Firstly, a flash filler, weight for weight, is not as powerful as a generally used high 
explosive. Secondly, flash mixes are more sensitive to handling than HE. 

The U. S. Army presently uses the M116A1 grenade simulator and the Mk1 
illuminating grenade (DODIC #1330-G895) described below. There are also 
commercially available flash grenades such as the well known model 429 
"Thunderflash" by Accuracy Systems, Inc., Phoenix, Arizona and the new stun 
grenade from Quimica Tupan, Rio de Janeiro, Brazil. 

Simulator, hand grenade, M116Weight: 97 grams 

Functioning: 
1 - remove safety clip from fuse lighter 
2 - pull off c a p carefully until cord is free of fuse lighter 
3 - holding the simulator firmly in the throwing hand, jerk the cord with the 

other hand and throw the simulator immediately. 
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Operation: 
1 - the jerking of the cord pulls the ripple wire through the ignition mix igniting 

it 
2 - the ignition mix in turn ignites the fuse which after 6-10 seconds burning 

time ignites the photoflash powder. 

Note: 
1 - the simulator acts as a blasting grenade with a radius of 5 meters and is 

dangerous especially in closed spaces 
2 - dry materials (leaves, grass, etc.) may be ignited within a radius of 5 meters 
3 - the simulator blast is of 140 dcbl minimum sound level 
4 - the simulator make an effective expedient blast type grenade 

Safety: 
The simulator should be thrown to function at a minimum distance of 15 feet 

from personnel. The explosive action is such that gravel, sticks, and the like, may 
be projected at high velocity. Care should be taken to see that the simulator is 
thrown on ground that is free of projectable or flammable objects. 



Ml 16 Grenade Simulator 

A sound approach to any problem is to take a good look at what's been 
done before. This not only avoids re-inventing the whee l but also leads to think­
ing why certain materials and methods were used. Therefore, a good look at a 
typical grenade simulator (M116) is in order. 

As seen in the picture, this simulator consists of the four basic elements: 
1 - Igniter 
2 - Delay 
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3 - Filler 
4- Body 

These elements are described in detail below. 

1 - Igniter 
This particular igniter (M4A1) is the standard friction type, pull actuated model. 

It is the simplest yet quite reliable system. Similar igniter has been used on the 
venerable hand grenade Mod. 24 in service with the German Army through 
two World Wars. The M3A1 igniter construction is shown below. The numbers 
indicate both part and drawing number. 

Notes: 
1 - The c a p and cord are provided to give the user a good grip and to assure 

that the wire is pulled through by a powerful jerk. A slow steady pull will not 
ignite the mix in the cup. 

2 - the ferrule is provided to allow an easy and positive assembly of the fuse 
and the igniter. The ferrule prongs are bent inward so that the fuse is easily 
pushed in but cannot be withdrawn without force. The ferrule is necessary mainly 
for the use of the M3A1 igniter in the field demolition assembly; the use of this 
igniter for a simulator is only one specific application. 

3 - the assembly of fuse and igniter is taped over with several turns of a plastic 
adhesive tape; this not only makes the joint solid, but also waterproof. 

4 - the igniter charge in the cup consists of the following mix: 
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Ml 16 Grenade Simulator 

Material 
Potassium chlorate 
Charcoal 
Binder (sugar or dextrin) 

% by weight 
88 
10 
2 

5 - the friction mix on the wire consists of the following: 

IGNITER, M3A1 

Parts List: 

8833710 Staples 
8833712 Tube 
8833713 Clip, safety 
8833714 Ferrule (fuse holding) 
8833715 Ferrule (obsolete) 
8833716 Cup, igniter 
8833717 Sleeve 
8833718 Cap 
8833719 Wire, igniter charge 
8833721 Assembly 
8833722 Assembly with cord 
8833723 Cord, pull 
8835011 Box, packing 
8835012 Carton, packing 
92123301 Adhesive (tube & sleeve) 
9347369 Adhesive (tube winding) 
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Material 
Red phosphorus 
Shellac (1 gram) -ethanol (10ml) 
Solution 

% by weight 
60 

40 
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IGNITER, M3A1 
Document List 

Number 

O - A - 5 1 
MIL-STD- 105 
MIL-P-116 
MIL -P- 150 
MIL-STD- 171 
JAN - C - 178 
UU - P - 268 
TT-S-271 
QQ - Z - 325 
L - P- 398 
Q Q - P - 4 1 6 
Q Q - W - 4 6 1 
MIL - E - 463 
QQ - W - 470 
O - T - 620 
MIL-P-670 
O - E - 760 
MIL-STD- 1234 
MIL - A - 2550 
MIL - D - 3994 
MIL -B- 10854 
M I L - I - 12597 
M I L - A - 13374 
MIL-F-20412 
MIL-C-21768 
MIL - A - 48078 

Reference 

Acetone 
M3A1 
Preservation method 
Potassium chlorate 
Protective finish 
Charcoal 
Paper 
Shellac 
Zinc plating 
Plastic 
Plating 
Wire 
Ethanol 
Wire 
Trichlorethane 
Phosphorus 
Ethanol 
Pyrotechnics 
Ammo, gnl. specs 
Dextrin 
Binder 
M3A1 igniter product specs. 
Adhesive 
Fuse 
Copper alloy 
Ammo quality 

Part No. 

8833719 

8833719 
8833713 
8833719 
8833712 
8833719 
M3A1 
8833718 
M3A1 
8833719 
8833716 
8833713 
8833716 
8833719 
8833719 
M3A1 

8833719 
8833719 

8833712 
M3A1 
8833716 
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Part No. 8833712 
TUBE 
(Component of part 
No. 8833722 M3A1 igniter) 

Material: Kraft paper, type I, grade A or B, spec. UU-P-268 (60 lb. wt. advisory) 

Material is spiral wound with polyvinyl acetate resin emulsion part No. 9347369 
between layers, or convolute wound with dextrin adhesive MIL - A 13374, class I, 
between layers 

1-7 



Ml 16 Grenade Simulator 

Part No. 8833714 
FERRULE 
(component of part 
No. 8833722 M3A1 igniter) 

Material: Steel, strip, No. 1, or No. 2 finish, ASTM A109 

Protective finish: MIL - STD -171, finish No. 1.1.2.3 or 1.9.2.3 plating thickness is 
advisory, provided all other requirements are met. 

Notes: 1 - Spec. MIL - A - 2550 and ANSI Y14.5-1973 apply 
2 - Untoleranced dimensions need not be gauged. 
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Part No. 8833715 
FERRULE (OBSOLETE) 
(Component of part 
NO. 8833722 M3A1 igniter) 

Material: Steel, strip, No. 1 or No. 2 finish, ASTM A109 
Protective Finish: MIL-STD-1771, finish No. 1.1.2.3 or 1.9.2.3 

Plating thickness is advisory, provided all other requirements 
are met. 

Notes: 1 - Spec. MIL - A - 2550 applies 
2 - Untoleranced dimensions need not be gauged, 
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Part No. 8833716 
CUP, IGNITER 
(Component of part-
No. 8833719 M3A1 igniter) 

Material: Copper alloy No. 210 annealed, spec. MIL - C - 21768 

Notes: 1 - Spec. MIL - A - 2550 and ANSI Y14.5-1973 apply 
2 - After forming: 

a - Degrease in 1 -1 -1 trichloroethane bath, spec. O - T - 620, type I, 
then 

b - apply thin coating of 7-15 grams orange shellac, 
spec. TT - S - 271, type I, form a, grade A or B in 200 m. ethyl 
alcohol, spec. MIL - E 463, grade 5 
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Part No. 8833717 
SLEEVE 
(Component of part 
No. 8833721 M3A1 igniter) 

Material: Kraft paper, Spec. UU - P - 268, type I, grade A or B 
(60 lb. wt. advisory) 

Material is spiral wound with polyvinyl acetate resin emulsion part No. 9347369 
between layers or convolute wound with dextrin adhesive, spec. MIL - A -13374, 
class I between layers. 

Notes: 1 - Spec. MIL - A - 2550 applies 
2 - Snug slide fit on part No. 8833712, tube 
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Ml 16 Grenade Simulator 

Part No. 8833718 
CAP 
(component of part 
No. 8833722 M3A1 igniter) 

Material: Plastic, molding, spec. L- P - 398, type III, class B, white opaque color 

Notes: 
1 - Spec MIL - A - 2550 applies 
2 - 1 1/2 ° max. draft permitted within inside and outside diameter 

tolerances 
3 - Excess plastic flash to be removed 
4 - Untoleranced dimensions need not be gauged. 
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Part No. 8833719 
IGNITER CHARGE WIRE ASSEMBLY 
(component of part 
No. 8833722 M3A1 igniter) 

Material: Wire, steel, carbon, AISI No. 1010, annealed, gauge No. 23 (0.026 
inch dia.), spec. QQ - W - 461, 4 1/2 inches before forming. 

Notes: 
1 - Spec. MIL - A - 2550 applies 

2- After forming: 
a - Degrease in 1-1-1 trichlorethane bath, spec. O - T - 620, type I 
b - Apply thin coating of 7-15 grams orange shellac, spec. TT-S-271, type 

I, form a, grade A or B disolved in 200 ml ethyl alcohol, spec MIL-E-463, 
grade 5, or spec O-E-760, grade I, class A 

c - Allow to dry before coating with friction composition 

3 - Coat minimum 3 spaces and maximum 5 spaces of wire with friction com­
position as follows: 

Dissolve orange shellac, spec. TT-S-271, type I form a, grade A or B, 5.5±2.0 
grams in ethyl alcohol, spec. O - E - 760, grade I, class A or spec. MIL - E - 463, 
grade 5 - 1 0 0 ml. add, phosphorus, red, spec, MIL - P - 670, - 1.5 gram/1 ml. 
solution 

4 - Check that a minimum of 3 spaces of wire nearest to the cup 

are free of friction composition 

5 - Allow friction composition on wire to dry 

6 - Coat all 8 spaces of wire with nitrocellulose-acetone solution of the fol­

lowing composition: 
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Cellulose nitrate-camphor binder, spec. MIL - B -10854 
Acetone, spec. O - A - 51 

7 - Prepare igniter composition 
Potassium chlorate, spec. MIL - P 150, grade A, class 4 
Charcoal, spec. JAN - C 178, class C 
Dextrin, spec. MIL - D - 3994, technical 

% by wt. 
10 + 5 
9 0 - 5 

%by wt 
88.0 ±2.0 
10.0 + 0.5 

2.0+0.5 



M116 Grenade Simulator 

8 - Dampen ignition composition with water prior to charging into cup 

9 - Charge approximately 0.041 gram igniter composition into cup 

No. 8833716 

10 - Apply approximately 140 Kg. total load to compress the charge 

11 - Clean all loose particles of igniter mix from the lip, radius and up to 0.010 

inch below the radius on the inside of the cup 

12 - Assemble friction wire with the igniter cup 

13 - Dry the assembly 

14 - Apply a drop of nitrocellulose acetone solution (step 6) to the igniter 
c h a r g e t o c o a t its s u r f a c e 

15 - Dry finished assembly 43 ± 5°C. and 40% relative humidity for 48 hours 
minimum 
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Part No. 8833721 
IGNITER, 
BLASTING FUSE, 
FRICTION TYPE, M3A1 ASSEMBLY 

Notes: 
1 - Spec. MIL - A-2550 and MIL -1 - 12597 apply. 
2 -Secure tube No. 8833712 within sleeve No. 8833717 with adhesive 

No. 92123301 
3 -Assemble the winding pull cord No. 8833723 as shown. 
4 - Prior to assembly of ferrule, tumble quantities of approximately 500 

igniters for 20 ± 2 minutes minimum in a tumbler, then visually inspect 
100% for evidence of ignition and discard all items which ignited. 

5 - Dry complete assembly at 43 ± 5°C. and 40% relative humidity max. 
for 48 hours minimum. Pack and seal in barrier bag material in accor­
dance with drawing No. 8835012, while still warm for interplant 
shipment. 
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Part No. 8833722 
IGNITER CHARGE 
CAP ASSEMBLY M3A1 

Notes: 
1 - Spec. MIL - A - 2550 applies. 
2 - Ferrule and igniter cup No. 8833716 to be securely held in place at 

assembly. 
3 - Tie ends of pull cord together with double overhand knot (see illus-

tration) to form a loop. Trim excess cord from knot. Insert end of pull 
cord loop through loop in end of friction wire. Pass free end of pull 
cord through the loop of the cord, pull tightly to secure cord to 
friction wire. Assemble igniter sleeve to igniter tube from wire loop 
end. Thread loop of pull cord through one hole in top of plastic 
c a p from inside of cap. Thread loop of pull cord back through sec­
ond hole in cap from the outside of cap. Pass free end of loop over 
cap. Pull tightly to secure cord to the cap. 

4 - After stapling, crimp staple and tube slightly so assembly will fit into 
sleeve No. 8833717. 
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2 - Delay 
The delay used in the simulator is a piece of time blasting fuse, approximately 

3 inches long. This fuse transmits the flame from the igniter to the filler. The fuse is 

made in the form of a cord with the following cross-section. 
Depending on the manufacturer, the outside cover may be a thin water-

proof coating, with a woven cotton outside cover, a single layer of heavy plas­
tic, or a tar impregnated textile, etc. The burning rate may vary from manufac­
turer to manufacturer, and even between lots, but is kept to 30-45 seconds/ft. 
Some kinds of fuse are marked on the outside for easy identification and to 
facilitate measuring off the required length. Since the fuse is used in a variety of 
commercial and military applications, such as mining, demolition, quarry and 
road building, etc. it must satisfy a number of safety requirements which do not 
necessarily apply to subject to this volume. A fuse used in a grenade simulator 
requires: 

a - a uniform and steady burning rate 
b - positive ignition by igniter flame 
c - positive initiation of the filler composition 
d - mechanical strength to withstand field handling 
e - waterproofing 

The Ml 16 simulator fuse is 3.0 inches long; after cutting to length, the fuse 
ends are d ipped into a combustible sealant to prevent crumbling out of core 
material and to increase flame surface area. 

3 - FILLER 
A typical grenade simulator filler is of photoflash composition described in 

MIL - P- 466 and MIL - P - 48239 specifications listed in the section on materials. 
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Safety 

6.7.6.6 Enforce, where necessary, the wearing of suitable safety footwear, 
gloves, goggles, respirators, and impregnated garments to protect personnel 
against burns, poisoning and associated industrial hazards. 

6.7.6.7 Allow no fires of exposed electrical or other sparking equipment, and 
little or no f lammable material to be present in loading, handling and storage 
spaces, Enforce proper "Match" and "No Smoking" rules where necessary. 

6.7.6.8 Enforce good housekeeping and maintain effective policing, inspec­
tion and supervisory methods throughout the loading area and surroundings. 
Employ effective cleaning methods periodically to minimize the accumulation 
of explosives or explosive dust and other contamination upon, and assure its 
removal from floors, walls, ceiling, ledges, tables, benches, piping, and equip­
ment or the items loaded; also, clean up any spilled material immediately. 
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Notes and References 
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melting point -

miscible -

simulator, grenade -

solubility -

squib -

volatility -

temperature at which liquid and solid exist in equi-
librium and the transition is from solid to liquid 

a property of liquids to be mixed with one another in 
any proportion 

a pyrotechnic device designed to imitate the sound, 
flash and blast of a hand grenade; it is used in troop 
training. The grenade simulator is handled with the 
same precautions as prescribed for its service coun-
terpart 

the weight of a substance which will dissolve in a 
given volume of solvent at a specific temperature, 
producing a saturated solution. It is generally ex­
pressed as weight in grams dissolved in 100 ml of a 
given solvent 

small and simple initiator consisting of a body (usu-
ally cylindrical) containing an explosive charge and 
bridge wires. When energized, the squib generates 
gas and/or flame without blast effect, hence it is used 
mainly to initiate pyrotechnic devices. 

rapid evaporation of a material due to its high va-

por pressure 






































