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INTRODUCTION TO DEMOLITIONS 

Many of you perhaps wonder why MAT A bothers to teach 
litions, since you have been told that the Viet Cong do not 

have large permanent-type installations, vehicle support, bridges, 
etc. Demolitions, nevertheless, has a very important place in 
counterguerrilla operation. This class is designed not only to 
show you HOW but Why. 

The use of demolitions has not been fully exploited by the 
Republic of Viet-Nam chiefly due to: (1) lack of knowledge; 
(2) and due to fear generated by the lack of knowledge. 

-- I would like to point out to you some methods by which 
demolitions may be of tremendous help. 

First, consider demolitions from the military point of view. 
Demolitions can be of great assistance in the defense of outposts 
and new life hamlets. Ambushes of varying kinds and sizes may 
be easily employed with no exposure of friendly personnel. Key 
political and military leaders of the Viet Cong may be eliminated 
quite easily with some of the devices you will see demonstrated. 
Timber and stumps can be removed with more speed to clear for 
helipads, LZ's, and DZ's. Those all-important moats surrounding 
villages, outposts, and military installations can be constructed 
with less manual labor with demolitions. 

Second, it is often said that this is a war for the minds of 
men. And most certainly, "civic action" work is the most 
assured way of winning the mind of a man. Demolition is of great 
help to clear land for farms and to build roads in order that the 
farmer may get to market. Demolitions have been used to clear 
land for new life hamlets. Construction of canals a~d drainage 
ditches lends itself quite well to the use of explosives. 

CHARACTERISTICS AND PROPERTIES OF MILITARY 
EXPLOSIVES 

There are certain characteristics that all explosives must 
meet before they are accepted by the U.S. Army. Of all these 
characteristics, only one is of importance to the individual sol
dier, and it is "military explosives are relatively insensitive to 
shock, heat, or fraction." This means they are not liable to deto
nation by small arms fire. 

DETONATING VELOCITY 

At this time I will discuss detonating velocity. Detonating 
velocity is the speed at which the shock wave passes through a 
column or block of explosive. It is always expressed in feet per 
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second. This is the ''yardstick" by which we choose from several 
explosives for a specific job. An explosive with a low detonating 
rate, such as ammonium nitrate, pushes and shoves. Therefore, 
it is more suitable for clearing land, cratering and ditching, 
quarrying rock, etc. An explosive with a high detonating rate, 
such as C-4, tears and shatters. This makes it more suitable for 
breaching concrete, cutting steel or timber, and sometimes as a 
propellent in the case of the claymore mine. In order to select 
one type of explosive from several different types, first decide 
if the explosive must tear and shatter or push and shove, and the 
choose, by detonating velocity, the explosive that best fits the job. 
Detonating velocities are listed in FM 5-25 and FM 5-34. 

Demonstrate the push of explosives and the shattering 
effect with a glass jar and hammer. 

NON-ELECTRIC FIRING SYSTEM 

At this time I will begin the real "meat" of the subject 
and that is the non-electric firing system. Before any explosive 
can be detonated, it must first be equipped with some sort of 
device to produce detonation. The act of equipping the explosive 
with this device is called "priming'' and the finished product is 
the "primer." Now, let's look at the non-electric primer. A 
non-electric primer consists of (1) alengthof time fuze, (2) a non
electric blasting cap, (3) a piece of explosive, and (4) any item 
necessary to join these components together as one unit. As you 
noticed, the means to ignite the time fuze is not a part of the 
primer. The attachment of a means of ignition of the time fuze 
constitutes the non-electric firing system. 

POST AI AT THIS TIME AND COVER THE FOLLOWING: 

FUZE LIGHTERS 

The first component to be covered is the fuze lighters. The 
U.S. Army issues two types of fuze lighters, the M-2 and the M-60, 
and both may be found in Viet-Nam. 

1. M-2 Fuze Lighter: This is the M-2 fuze lighter. It 
is of all-metal construction. To use, you must first remove and 
discard the rubber shipping plug and insert the tiniefuze.- On~-
insertion of the time fuze, some resistance will be met_, but firm 
pressure will overcome the initial resistance and the time fuze 
will move about another quarter-inch. The fuze is now fully seat-
ed. The weatherproofing compound is compressed around the 
time fuze to weatherproof, not waterproof, the device. An expe-
dient means of waterproofing will be discussed in subsequent 
instruction. 
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PLACE CHART No. 1, M-2 FUZE LIGHTER, ON THE GTA STAND 
AND DEMONSTRATE THE FOLLOWING: 

The initial res-istance met is due to a set of metal grippers 
that prevent the time fuze and fuse lighter from separating. When 
ready to ignite the time fuze, pull vigorously on the release pin. 
This releases a spring-driven striker which detonates a "shot
gun type" primer. The spurt of flame produced by this primer 
ignites the time fuze. As a point of interest on the M-2 fuze lighter, 
the base may be unscrewed from the body and the metal grippers 
removed with a nail which will allow the base to accommodate a 
.22 caliber round. The base is reinstalled in the body, thus pro
ducing an excellent "zip-gun." This surprise weapon is a one
shot affair, and you must be close to the target to affect a hit. 

PLACE CHART NolA ON STAND AND EXPLAIN THE FOLLOWING: 

2. M-60 Fuze Ligher: The remaining fuze 1 ighter is the 
M-60 model. It is of metal and plastic construction and contains 
a safety wire. To use the device, loosen but do not remove the 
base collar. Push in on the plastic shipping plug, remove, and 
discard. Insert the time fuze till fully seated and tighten the base 
collar. When ready to ignite the time fuze, remove the safety 
wire, take up slack on the release pin, and pull vigorously on the 
release ring to fire. The function of the M-60 is very similar to 
the M-2. If the device fails to fire, push the release pin in as far 
as possible and refire. 

USE INERT TRAINING AID TO DEMONSTRATE THE FOLLOWING: 

An expedient method to waterproof the fuze lighter is to 
place it inside of a balloon and secure the balloon firmly around 
the time fuze with string. The balloon will easily stretch allow
ing the lighter to fire. When using this method with the M-60 
lighter, remove the safety wire prior to placing it in the balloon. 

3. Match Method: In the absence of the issued fuze light
ers, time fuze may easily be ignited with a common match. To 
accomplish this, split the end of the time fuze about one-halLincn ___ _ 
and insert the match allowing the hea_d to p¥0trude-sT1ghtly. To 
strike the matcn,_draw the abrasive across the head of the match. 
Another method is to 1 ight a second match and light the match 
head in the ttme-4uze, 

~!ME FUZE ~ .. ___ .. ~ 

Time fuze is a train of black powaer surrounded by several 
layers vf waterproojing material. It !nay be any color; however, 
the U.S. Army fssues duU orange or gre.~n"' in color with green 
being predominant. It is completely waterpruo! except on the 
open ends and once ignited, will burn underwater. 
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DEMONSTRATE BURNING OF TIME FUZE UNDERWATER 

Burning rate of U.S. Army time fuze is 30 to 45 seconds 
per foot. To properly use the time fuze, cut off and discard the 
first 6 inches. This is a precaution in the event moisture has 
seeped into and damaged the train of black powder. Next, mea
sure and cut off a 1-foot length of the fuze. (Due to the fact that 
anyone seldom has a ruler with them, the crimpers are used in 
the fully opened position as a standard unit of measure. Crimpers 
in this position equal approximately 1 foot. The measuring device 
doesn't matter as long as you use the same device to time and 
measure the time fuze.) This length of time fuze is ignited and 
the burning rate established for that roll of time fuze. 

DEMONSTRATE THE ABOVE 

By knowing the burning rate for one crimper length, it is a 
simple problem to figure the number of crimper lengths required 
for a specific length of time. 

This operation must be repeated (1) when a new roll of 
time fuze is opened, (2) when the time fuze has remained unused 
for a period of 12 hours or longer, and (3) any time there is an 
extreme change in weather since the burning rate was last estab
lished. 

PLACE CHART No. 2, NON-ELECTRIC BLASTING CAP, ON 
GTA STAND 

At this time I will demonstrate the "heart" of any charge 
and that is the blasting cap. Nomenclature is, cap, blasting, spe
cial non-electric (type 1) (J1 PETN). The non-electric special 
blasting cap consists of a copper or aluminum shell with a cavity 
provided to receive the time fuze. This cavity precedes a flash 
charge. The flame transmitted by the burning time fuze strikes 
this flash charge, causing it to ignite. Heat produced by the burn
ing flash charge causes detonation of the priming charge which is 
very sensitive to shock, heat, and flame. The detonation of the 
priming charge is of sufficient strength to cause detonation of the 
base charge. This is a chain reaction that for all practical pur
poses is instantaneous. At this time, I want to impress you with 
two different points. First, this is an ordance corps special blast
ing cap and is far more powerful than the commercial caps that 
are used with the highly sensitive commercial explosives. The 
special blasting cap is required to obtain positive detonation with 
ALL U.S. Army military explosives. The more powerful special 
cap is required because of military explosives being relatively 
insensitive to shock. In subsequent instruction a field expedient 
method of using commercial caps to detonate military explosives 
will be covered. The second item of importance is the sensitivity 
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of blasting caps. All blasting caps must be protected from flame, 
shock, friction, and unnecessary rough handling. Wooden cap 
boxes are provided for safe handling and transporting of non-elec
tric caps once they are removed from the shipping can. The cap 
box we have here will hold a total of 10 blasting caps. Cap boxes 
are available for 10 caps and 50 camps. 

PLACE CHART No. 3, M-2 CAP CRIMPERS ON GTA STAND 

The next step that I will cover is crimping of a non-electric 
blasting cap to a length of time fuze. The purpose of crimping a 
non-electric blasting cap to a piece of time fuze is to provide con
tact between the black powder of the time fuze and the flash charge 
of the cap. This operation can be performed without crimping a 
blasting cap; however, it is the ~asiest method. This operation 
is one of the most important steps in preparing a non-electric 
primer. A· tool designed for this operation is the M-2 cap crimp
ers. This device is manufactured from a non-sparking material 
but they do conduct electricity. One handle is a screwdriver 
blade and is used to remove the screws of the boxes of explosives 
and another which will be explained during the period of instruc
tion on electric firing systems. The other handle is a punch for 
making priming wells in explosives only. Near the pivot we see 
two pairs of jaws. The jaw nearest the pivot overlaps when the 
handles are compressed. These jaws are used for cutting time 
fuze and detonating cord. The cutter jaws do not close completely 
when the handles are compressed. This is due to a stop .. and con
figuration of the jaws. A hole about %-inch in diameter will be 
visible in the upper jaw when the jaws are closed. These jaws are 
used for crimping the blasting caps. Under no circumstances are 
the cutting jaws used to crimp caps as this action would cut the 
cap and possibly result in detonation and injury. The non-electric 
blasting cap is crimped in the following manner. First, insure 
that a square cut exists across the diameter of the time fuze. 
Grasp the time fuze le,aving the index finger free. Place the blast
ing cap on the time fuze. The index finger is used to insure the 
blasting cap remains fully seated. Hold the blasting cap at eye 
level. The first jaws of the crimpers are placed around the fuze 
cavity end of the blasting cap. The crimpers are never more than 
% -inch from -the end of the blasting cap. The wrists are rotated 

--to. the front ~till maintaining the crimpers at eye level and the 
handles of the crimpers are squeezetl fir~ly ~ then the crimpers 
are removed. Reason for rotating the wrtsts. !§ to place the 
crimpers between the face and cap in the event o!an--accident 
causing the blasting cap to detonate. The crimping is necessruy . 
(1) to prevent the separation of time fuze and cap, (2) for water
proofing the blasting cap. Additional waterproofing capa.btttty
is obtained when a second: .crimp is made %-inch above the orig-
inal. -
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At this time I will demonstrate priming of various military 
explosives. As each type of explosive is primed, I will give you 
some pertinent information on that particular explosive. 

1. Priming of TNT: TNT is packaged in 1-pound, %-pound 
and %- pound blocks wrapped in heavy cardboard containers. One 
of the metal ends is provided with a threaded cap well. By re· 
moving the cardboard container of the 1-pound block, two % -pound 
blocks will be disclosed. Because TNT is a hard, cast explosive 
each block contains a cap well. Detonating velocity is 21,000 feet 
per second. It is an excellent explosive that may be used for all 
types of demolition work. This detonating velocity of 21,000 feet 
per second would provide a 1-second period of time to detonate a 
series of TNT blocks laid end to end for a distance of 4 miles. 
For the "nit-pickers," I'm 120 feet short. 

Explain plastic priming adapter prior to priming TNT. 

a. To prime the block with the plastic priming 
adapter, pass the capped time fuze through the adapter making 
sure the threads of the adapter are nearest the blasting cap. Break 
the seal on the priming well with the punch end of the crimpers 
and insert the blasting cap. Thread and tighten the priming adapter. 

b. To prime the block of TNT without the priming 
adapter, break the paper seal and insert the cap. Secure the cap 
and time fuze to the explosive with tape or string. If string is 
used, do not tie the knot too tight; otherwise the black powder train 
may be damaged. 

2. Priming of Comp. C-4: Comp. C-4 is issued in 2%- pound 
blocks contained in ft clear plastic covering. Detonating velocity 
is 26,000 feet per second. It is a pliable explosive which may be 
cut or molded to fit an irregularly shaped target or object. Mold
ing should be held to a minimum as thic changes the density of the. 
explosive and decreases the detonating velocity which has direct 
influence on the effectiveness of the explosive. 

a. To prime this explosive in the block form, fash
ion a priming well in either end of the block with the punch leg of 
the crimpers and insert the fuzed cap and secure with tape or 
string. Compress explosives firmly around the cap. 

b. When priming comp. C-4 in a molded form, first 
mold and secure the explosive to target, then fashion a priming 
well at any convenient location and insert the blasting cap. Attempt 
to maintain at least l-inch of explosive at each end of the blasting 
cap and %-inch on all sides. 

3. Priming of Dynamite: Military dynamite is issued irt 
sticks 1% by 8 inches long. Detonating velocity of military dyna
mite is 20,000 feet per second. The detonating velocity of com
mercial dynamite varies between s.ooo and 19,000 feet per second 
depending on the variety. FM 5-25 lists the detonating velocities. 
Military dynamite differes from commercial dynamite since it 
does not contain nitroglycerin, therefore safe storage and handling 
in combat areas is provided. The greatest use of dynamite is for 
land clearing and quarry work. 
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a. One method of priming dynamite is to provide a 
priming well in the end of the cartridge. Make the priming well 
in the end which has the "star-crimp" shape. If the well is made 
in the opposite end, several layers of paper must be penetrated, 
After producing the priming well, insert the blasting cap and se
cure with tape, string, small wire, etc. 

b. Another method is to open the crimped end of the 
cartridge and remove a small amount of the dynamite, then pro
duce the priming well and insert the blasting cap. Next, close the 
cartridge around the time fuze and tie securely. This has the 
advantage of extra waterproofing. 

c. Side priming method: Punch a hole in the car
tridge about 1%- inches from one end. Point the hole so that the 
blasting cap when inserted will be nearly parallel with the side of 
the cartridge and the explosive end _of the cap will be at a point 
about half the length of the cartridge. Insert a fuzed blasting cap 
into the hole and wrap a string or piece of tape tightly around the 
fuze and then around the cartridge, making two or three light turns 
before typing the string. 

4. Priming of Tetrytol: Tetrytol is packaged in2% -pound 
blocks. Detonating velocity is 23,000 fet per second. It is a hard, 
brittle, cast explosive and is a very good substitute for TNT. 

a. To prime the individual M-2 block pass the time 
fuze through the plastic priming adapter. Then remove or punc
ture the paper seal, exposing the threaded cap well. Insert the 
blasting cap, thread, and tighten the adapter. In the absence of 
this priming adapter, once again substituting tape, string, wire, 
etc. to secure the blasting cap in the explosive. 

Have satchel of tetrytol available. 

b. The item before now is the M-1 demolition chain. 
The M-1 chain consists of eight 2% -pound blocks of tetrytol with 
a length of detonating cord passing through the center of each 
block. This assembly was designed to give front-line troops a 
ready charge that is adaptable to many hasty demolition projects 
such as quick destruction of bridges, equipment, bunkers, etc. 
Priming is accomplished by attaching the blasting cap (with 
closed end of cap toward explosive) to the detonating cord with 
the detonating cord clip, tape, or string. In the absence of the 
mentioned items, the charge may be readily primed by tying a 
simple overhand knot, insalj:ing the blasting cap into the knot. 
This method is positive as long~ close contact exists between 

~-------------- the closed end of the c~ anufue aetonl!ttng cord. 
~ -~-- -~-
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Use i~~rt·trmm~emonstrate following:·~
~ 

---
Dual Priming: To i~e positive detonation, it is recom

mended that all charges be durul»:Lmed. Dual priming is two in
dependent firing systems, both ~ble of firing the same 
charge(s). Non-electric dual priming ihhown here in its sim-
plest form. It consists of two independei:it-firing systems, both 
inserted in the same charge. All combat charges chould be dual 
primed as a minimum. 
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Commercial blasting caps may successfully be used to deto
nate military explosives by crimping one cap to the time fuze and 
then attaching another cap without time fuze to the original cap. 
This assembly is used to prime the charge. 

Misfires: The next item to be discussed is misfires. A 
misfire is a charge which failed to detonate when it was supposed 
to. A non-electric misfire exists anytime the blasting cap has 
failed to detonate after the estimated time has elapsed. The most 
hazardous part of demolition work is the investigation of misfires. 
Remember, with a misfire, you are working with the unknown and 
the uncertain. 

Handling Misfires: Before any non-electric misfire is in
vestigated, a waiting period of 30 minutes must be observed. 

1. Exposed charge: To handle any explosed charge 
after the 30-minute waiting period requires only a new primer to 
be inserted in the defective charge and fired. 

2. Covered or tamped charge: When any charge is 
covered or tamped, the tamping must be removed to within a mini
num of 1-foot of the charge. This is done after the 30-minute wait
ing period. Are there any questions? 

Students move to work tables for practical exercise. 

BREAK 

During the next period of instruction we will treat electric 
firing systems. Electric firing systems offer two advantages over 
the non-electric firing systems. (1) We are able to detonate a 
multiple of charges simultaneously. (2) We retain complete con
trol over the exact time of detonation, however, it requires more 
equipment. 

The electric primer differs very little from the non-elec
tric as it consists of a piece of explosive, an electric blasting cap, 
and the necessary items to join these items together as one unit. 
When the electric power supply is connected to the primer, this 
constitutes the electric firing system. 

PLACE CHART No. 4, ELECTRIC BLASTING CAP, ON GTA 
STAND 

Electric blasting cap: The first item of the electric firing 
system that I will discuss in detail is the electric blasting cap. 
The electric blasting cap consists of a copper or aluminum shell. 
This shell is fitted with two 12-foot lead wires. The lead wires 
pass through a filler material and an asphalt plug. The lead wires 
terminate insnre-or~ting charge. As you noticed, the elec
tric cap contains an intermeatate~harge. Immediately after the 
intermediate charge is the detonati~:gge. A small "bridge'' 
of high resistance wire connects the ends & the lead wires to
gether where they terminate inside of the igniting charge, 
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Function of the electric cap: The electric blasting cap will 
detonate when electric current is applied to the lead wires. This 
is accomplished by the resistance of the "bridge'' wire causing 
the "bridge" to heat to extreme temperatures instantaneously. 
This heat ignites the ignition charge, which in turn ignites the 
intermediate charge, which in turn detonates the detonating 
charge. A current of .2 to .5 amps is required to cause in
stantaneous detonation. 

Short circuit shunt: At the end of the lead wires you can 
see a small piece of lead material affixed to both of the lead wires 
and holding them together. This device is the "short circuit 
shunt." Purpose of the "shunt" is to produce a short-circuit, 
therefore preventing static electricity, induced r actio frequency, 
high tension power lines, etc., from accidentally detonating the 
blasting cap. 

The premature detonation of electric blasting caps by in
duced radio frequency (RF) currents is possible. There is a table 
on page 46 of FM 5-25 dated October 1963 which shows the mini
mum safe distance versus transmitter power and indicates the 
distance beyond which it is safe to conduct electrical blasting 
even under the most adverse conditions. Mobile-type transmitters 
are prohibited within 150 feet of any electrical blasting caps or 
electrical blasting system. Two alternative courses of action may 
be taken when blasting at distances less than those in the table 
is necessary. 

(1) The first alternative is a non-electric blasting 
system, as there is no danger whatsoever of a premature deto
nation by RF current. This method should be used if at all possi
ble. 

(2) The second alternative is an electrical blasting 
system constructed and operated under the following rules to mini· 
mize the possibility of premature detonation by induced RF cur-
rents. 

or W-1TT. 

(a) Observe all electric blasting safety rules. 
(b) Cover all firing wires with dirt. 
(c) Use a regularly twisted wire like W-100/ B 

(d) Twist the length of all cap lead wires when 
removing them from their original individual containers~ - . . . ·-

(e) Keep the number of caps to a min~ 
preferably one. ~> ~ 

As an--example; Yon must be 6.50 !eet from a 1,000 watt trans· 
mitter. 

This is an item Of-extreme importance-arn:I mu~er
·- ·-~d -a:n<l' remembered. I C'ahn~phasiz-e:the n~ed for this de-

vice enough. ~ 
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Different blasting caps: Another extremely important point 
about electric firing systems, the blasting caps for the particular 
circuit, regardless of which kind, should be manufactured by the 
same company. Reason for this is that blasting caps of different 
manufacturers have different amounts of resistance in the ''bridge'' 
of the cap. Mixing of different caps could produce misfires. Mis
fires cannot be tolerated. Electric blasting caps of different 
manufacturers should never be mixed. This is a very important 
point. 

Cap identification: To help prevent mixing of different 
caps the Ordnance Corps has provided three positive means of 
identification. 

1. The cardboard shipping tube will indicate the 
name of the manufacturer. 

2. In the event the tube is lost or defaced, the blast
ing caps are also color coded. They will be copper, blue, or red 
in color. 

3. To be of aid in the dark, the shunt of the caps are 
different. It will be either round, square, or rectangular; and, in 
the case of the M-6 military cap, there is no shunt; but the lead 
wires are twisted together to act as a shunt. 

Electric cap test and use of galvanometer: Before priming 
any explosive with the electric blasting cap, the blasting cap is 
tested first. To test an electric blasting cap, we use a device 
known as the galvanometer. The galvanometer consists of an elec
tro-magnet, scale, indicator needle, and a battery; all contained 
in a plastic case. A leather carryingcase is provided for conveni
ence and protection for the device. The battery is of utmost im
portance as only one kind is used and it is BA 245 ;u silver chlor
ide battery. In order to detonate an electric blasting cap, .2 to .5 
amps are required. The BA 245; U silver chloride produces only 
. 9 volts. The . 9 volts do not produce sufficient amps to detonate 
the electric cap. If any other type of battery is used in this de
vice, it may easily become a blasting machine rather than a test
ing device. Never attempt to use any other type of battery. The 
battery contains a positive and negative post and the RED WIRE 
of the galvanometer must be connected tothepositive post, marked 
with a plus (+ ) sign, or the device will attempt to operate in the 
opposite direction. When installing the battery, leave it inside of 
the shipping tube. This prevents the battery from being loose and 
helps to absorb shock. During freezing weather, the galvanometer 
should be carried inside of the shirt next to the body to prevent the 
battery from freezing, as this will cause an inoperative galvano
meter. 

Before ~-tb.a__galvanometer, make sure the device is 
functioning properly by c~the terminals on top with any 
object that will conduct electricity ana at tile same time observe 
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the indicator needle. A wide deflection should be observed. If 
this indicator needle does not move or moves only slightly, in
spect for loose coruiections and; or replace the BA 245 U silver 
chloride battery. Once it has been determined that the galvano
meter is not defective, test the blasting cap in the following man
ner. First, remove the "short-circuit shunt" by grasping the lead 
wires in one hand and the shunt in the other and pull vigorously. 
Inspect the lead wires to insure that the varnish on the wire ends 
have been removed. Next, place one of the lead wires to either 
post of the galvanometer. The remaining lead wire is placed on 
the other post. The indicator needle is observed and a wide de
flection of the indicator needle should be noticed. If no deflection 
of the needle is noticeable, the blasting cap is assumed to be de
fective and is to be treated as a dud. The ends of the lead wires 
are twisted together to produce a short. A cap is then placed in 
a charge primed with another blasting cap, and this charge is 
detonated. A defective cap is never left unattended or cast aside. 
They are still dangerous and may, like any other "dud," be deto
nated if abused. If the cap is determined to be serviceable, then 
twist the ends of the lead wire together to take place of the shunt. 
Are there any questions? 

Use inert explosives and demonstrate priming of the following: 

Electric priming: The instruction will continue by a 
demonstration of electric priming of various explosives. 

1. Priming of TNT: 
a. When priming the TNT block with the plastic prim

ing adapter, insert the lead wires through the slot of the adapter 
insuring the threaded end is nearest the blasting cap, and insert 
the blasting cap into the cap well. Thread and tighten the adapter. 
The block of explosive is now ready to use. 

b. When the adapter is not present, mffi"ely break 
or puncture the paper seal over the cap wen and insert the 
blasting cap. To prevent the seal of the cap from becoming 
cracked or the lead wires from being broken, take up a small 
amount of slack at the cap and tie two half-hitches or a girth 
hitch around the block o£ explo!;Jive. 

2. Priming of composition~C-4: · 
a. When in the block form, C-4 is primed much like 

TNT by first producing a prim~ well in either end of the bloc~ 
------------------- and inserting the blasting ~cap. Once again the half-hitch or 

~err-method IS used to se_<;ure the blasting cap to the ex-
plosive. ~ 

. b. To prl. C-4 in the molded for~ce a :Q!im- .. 
mg well at any convement ation and insert the bla;et.l~ ~:r-· ~ 
cap is secured to the explo · y arnerc~ible means. Try to 
maintain %-inch of explosive~ on alfsides of the blasting cap and 
l-inch at both ends. This is n~~sary to insure positive detona-
tion. 
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3. Priming of tetrytol: 

a. The M-2 block is primed by placing the cap in the 
priming well arid securing with the priming adapter or half-hitch 
method in the same manner as TNT. 

b. The M-1 chain is primed by attaching the blasting 
cap to the detonating cord in the same manner as non-electric 
priming. 

4. Priming of dynamite: Dynamite is primed by producing 
a priming well in the "star-crimped" end of the stick, insert the 
blasting cap and secure with half-hitches or a girth hitch. Re
member to maintain slack in the lead wires between the "half
hitches" and the blasting cap. 

Firing Wire: Now that we have seen how to prime the 
various explosives with the electric blasting cap, I will discuss 
the next portion of the electric firing system and that is the firing 
wire. The firing wire allows individuals to be at a safe distance 
from any charge or charges that are to be detonated electrically. 

At this time produce the issued-type firing wire and explain the 
following: 

The issued firing wires come in 500 and 1,000 foot rolls. 
It is a simple two conductor No. 18 AWG copper wire with rubber 
insulation. Reels are supplied for recovery and storage of the 
wire. Before the firing wire is laid from the charges to the oper
ators position, it is 1~hecked for continuity. To accomplish this we 
use the galvanometer and it is performed in the following manner. 
Twist both wires of one end together. Place the wires of the other 
end to the posts of the galvanometer. A wide deflection of the in
dicator needle should be noticed. If no movement is noticed, a 
break exists in the wire. The second step consists of opening the 
end of the wire and repeating the galvanometer test. This time 
no movement of the indicator needle should be visible. If move
ment is present, an opening exists in the insulation allowing the 
two conductors to make contact and producing a short circuit. In 
both cases on-the-spot corrections must be made. Next, the firing 
wire is laid from the charges to the firing or operator's position. 
Once again the continuity test is made. Reason for performing the 
original test is to discover any defect prior to laying the wire. 
Reason for the second test is to detect any defect that was not 
noticed during the first test. 

Demonstrate arm and hand signals used during second test. 

One end of theffrtng_.wire is a1 ways twisted together when 
the wire is not in use. This~s a short circuit which pre
vents static electricity, induced radio frequency, etc., from JtQQi
dentally detonating any charges that may be attachett-to tne:firing -
wire. 

Firing circuits: When any multiple of charges are to be 
fired simultaneously, the various charges must be wired together 
in some sort of system. The various applications of this are re
ferred to as electric circuits. Today we will discuss only two 
circuits. 
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Place chart No. 6, common series, on GT A stand 

Common series: The first circuit that I will explain is the 
common series circuit. When all charges have been emplaced, 
the circuit is wired in the following manner. Take one lead wire 
from one of the charges, preferably one nearest the firing wire and 
splice it to a lead wire of the next charge. The remaining lead 
wire from the second charge is spliced to a lead wire from the 
next charge. This process is carried out until all charges are 
joined together leaving only two charges with one lead wire apiece. 
These lead wires are joined to the firing wire, a continuity test is 
made of the circuit. 

At any time the lead wires are not of sufficient length to 
reach the other lead wire on the firing wire, use annunciator wire 
for extensions. (Produce annunciator wire and demonstrate the 
following.) The annunciator wire is a single copper conductor 
No. 20 A WG and is issued in 200-foot rolls. In the absence of 
annunciator wire, WDl and other wires may be used but should be 
kept to a minimum. Wire of different types and gauges may pre
sent abnormal resistance to the electric current which may result 
in misfires. 

Place chart No. 6A, leapfrog, on GT A stand 

"Leapfrog" circuit: The remaining circuit I will explain 
is the ''leapfrog" circuit. This circuit is wired by joining the 
lead wires of every other charge until the last charge is reached, 
then returning through the circuit and splicing the remaining 
wires together. The big advantage in this circuit over the common 
series is that the leapfrog circuit conserves wire. 

Place chart No.7, Western Union pigtail splice, on the GTA Stand 
and explain the following 

COMMENT Western Union ''Pigtail" Splice: During the explanation of 
the two electric firing circuits, I have mentioned splicing on sever-
al different occasions. This is a very important point as o~l~ ~~ 
type of splice is used. And it is the Western Unt()_P..~~ · 
splice. Thi§_ splice is made by removing the insu1ation from the 

--encrs-oT me wire for a distance of about 3 to 4 inches. The ends 
of _!he _exposed wire are brought together and twisted about them
selves t'Ilfee~~r times. The ends are then bent to 90 degrees -
of the wire and t~out themselves three or four times 

~ again. Then the entire splic~pressed together. ~ ITu:~ 11~"--
- ing circuit is to be in place for any extenutu 11t.~. wa of time or IS 

~-- to be used durin_ g ·wet weather. the spll~t ~e pr?tec~ed ?Y 
type and!Jrr waterproofing compound. When theJlring Circmt Will 

be in place r~ very short time and the weather is-~ry, this ex-
. ·tensive work is u~~The paper shipping carton±'or the 

elecul.c~cap may be slipped over the splice to hold it off the 
ground. The shipping carton is crushed flat to prevent wind, etc., 
from blowing it off the Splice. All splices should be made by one 
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individual only. This has two sound reasons: (1) It prevents any 
charges being omitted from the circuit. (2) All the splices will 
be almost identical, therefore presenting about the same amount 
of resistance in the circuit. This has a direct effect on the amount 
of misfires. 

Blasting Machines: The U.S. Army issues four types of 
blasting machines: (1) The ten-cap machine; (2) The 30-cap 
machine; (3) The 50-cap machine; and (4) The 100-cap machine. 
The name indicates the maximum number of blasting caps the 
machine will safely detonate. The 10-cap machine is the most 
widely used and is the only type that will be shown here today. 

Produce the 10-cap machine and demonstrate the following: 

This blasting machine is an impulse generator capable of 
detonating ten electric caps. It is operated by a "T" handle crank. 
Two terminals are located on top to connect the firing wire. Be
fore the blasting machine is used, it should be warmed up by 
operating the crank several times prior to connecting the firing 
wire. Also, before the machine is connected to the firing wire, a 
continuity check is made of the entire circuit with the galvano
meter. A word of caution on the blasting machine; when working 
with electric circuits, the blasting machine is kept on the person 
of the demolition chief or a responsible person he designates. 
This prevents some irresponsible person from firing the charges 
prematurely which may result in death or injury to some individ
ual. 

Alternate Power Supplies: Vehicle batteries, radio bat
teries, BA 30's, etc., may be used as substitute power supplies 
in the absence of a blasting machine. 

Electric Misfires: Electric misfires are handled in the 
same manner as non-electric with one exception. If the charge 
is not tamped or covered, the misfire may be investigated imme
diately. If the charge is tamped or buried, the 30-minutes waiting 
period is in effect. 

Dual Electric Priming: The best method of preventing 
electric misfires is to insure that all splices are made the same 
plus dual priming. Electric dual priming is similar to non-elec
tric since it consists of two independent firing systems, both cap
able of firing the same charge(s). Are there any questions on 
electric firing systems? 

Students move to work tables for P. E. 

Coffee Break 

Detonating Cord Firing System: · This-period will be de
voted to the detonating cord firing system. This sys~rs 
greater flexibility in detonation of several charges simultaneously~ 
since the detonating cord firing system may be primed electrical
ly or non-electrically. Conservation of blasting caps is possible 
as only one cap is needed to fire several charges. 
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Show detonating cord at. this time 

Detonating cord is issued in 50, 100, 500, and 1000-foot 
spools. It may be white or yellow and black. White is seen most 
often but an O.D. color is being developed. It consists of a seam
less tube of waterproofing material containing an explosive train 
of PETN. This material does detonate and it is an explosive item. 
A special blasting cap, electric or non-electric, is required for 
detonation. Being a military explosive item, it is insensitive to 
shock, heat, or friction, and is not 1 iable to detonation by small 
arms fire. The detonating velocity of this material is 21,000 feet 
per second, the same as TNT. Keep in mind that a blasting cap is 
needed to detonate this material. 

Fire detonating cord for demonstration 

In demonstrating the manner to construct a detonating cord 
firing system, I will first cover the methods of priming various 
types of explosives with a length of detonating cord. The length of 
detonating cord used to prime the various pieces of explosives is 
referred to as the branch line. Required length of the branch line 
will be clear later in the instruction. 

Produce branch line and demonstrate the following: 

COMMENT 1. Priming of TNT: TNT is primed by tying a "clove-
hitch" plus two extra turns around the block of explosive with the 
branch line. The knot must be dressed out until it is very tight 
and solid. A minimum of four wraps is required around the block 
to insure positive detonation. An extension of 6-inches must pro
trude past the knot. 

2. Priming of Composition C-4: 
a. When in the block form, C-4 is primed with the 

''clove-hitch" method like TNT or lace primed such as will be ex
plained in the priming of dynamite; however, these two methods 
are not a means of positive detonation. These two methods may 
merely break the explosive and throw it through the air without 
100 per cent detonation. The best method for priming C-4 with 
detonating cord is as follows: 

b. When in the molded form, C-4 is primed by opening 
the mold. Next, tie a simple overhand knot after taking about a 
10-inch bight in the detonating cord. Insert the knot into the mold, 
close and compress the explosive firmly around the knot. Attempt 
to maintain %-inch of explosive on all sides of the knot and l-inch 
on either end of the knot. 

----------------~ 3. Priming of Dy~amjj~~ Dynami_te is primed by_ making 
~---------four holes through the diameter Of~.fue---stick • .-!I11e detonatmg cord 

ts~aded through the holes. A kno! is tied where-the detonating 
cord pass~he--tasrnore:- A 6~inch extension should p:ro-:_ __ 
trude past the knot, --~ 

4. Priming of Tetrytol: 
a. The in-diy"idual M-2 blocks are primed with the 

"cloye-hitch" plus two extra turns. But with this explosive the 
knot must be placed within l-inch of the end of the block. The 
reason for this is that tetrytol contains a booster of tetryl sur
rounding the cap well on either end of the block. The knot must be 
placed directly over the booster to insure positive detonation. 
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b. The M-1 chain is primed by attaching the branch 
line to the detonating cord of the chain by using a square knot. 

Now that we have seen how to use the branch line to prime 
various explosives, I will demonstrate how to join these branch 
lines together in order to fire several charges simultaneously. 

Place chart No. 9, main line, on GT A stand 

Main Line System: The simplest form of joining the branch 
lines into one system is the main line system. The main line con
sists of a length of detonating cord running through the area where 
the demolition is to be performed. This length of detonating cord 
may be straight or curved, and there is no limitation as to the 
length. The primed charges are emplaced and the branch lines 
are connected to the main line at any point along the length and 
from either side. Methods of attachment will be demonstrated 
in subsequent instruction. The main 1 ine is then primed from 
either end, electrically or non-electrically, but two important 
points must be observed. (1) The blasting cap must be attached 
at least 6-inches from the end of the detonating cord. (2) The 
closed end of the cap must point toward the charges. The main 
line has one disadvantage. If the main line should become broken 
or cut any place along its length, all charges past this point are 
isolated and will not be detonated. The simplest way to overcome 
this disadvantage is to use another system which is more reliable, 
but keep in mind that the main line is a very good system to use in 
rear areas. 

Place chart No. 10, ring main, on GT A stand 
Ring Main: This brings us to the next system which is the 

ring main. The ring main starts out very similar to the main line 
except the running end circles around and is attached back to the 
standing end. Then the charges are attached and the ring main is 
primed. The ring main is the most reliable of these two systems. 

Demonstrate reliability of the ring main system using training 
aid to demonstrate the following: 

Only three knots are used with the detonating cord system. 
They are as follows: 

1. The square knot. 
2. Three round turns and half-hitch. 
3. Modified girth hitch. 

The described knots assure us of positive detonation. These -are 
the only knots that should be used. 

Several precautions should be exercised with any detonating 
cord firing system to insure positive detonation of all the charges. 
They are as follows: 

1. Closed end of blasting cap is always pointed toward the 
charges. 

2. The detonating cord is never allowed to kink~er-0ss, or 
touch itself. ··~ 

3. Use only the knots demonstrated and insure that the kn~ 
are tight. 

4. Angle between ring main or main line and branch line 
should be at least 90 degrees. 
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Dual Priming: Dual priming a detonatingcordfiring system 
consists of attaching two independent firing systems to the ring 
main or main line. 

Detonating Assembly: Next, I will demonstrate an item of 
utmost importance; the detonating assembly. This item is con
structed by the dual priming of a 2-foot length of detonating cord. 
When the detonating cord is dual primed non-electrically, make 
sure the blasting cap nearest the end contains the shortest length 
of time fuze and during use the same fuze is ignited first. The 
reason for this is so this cap will detonate first and, if defective 
and only cutting the detonating cord without producing detonation, 
the "back-up" cap is still effective. If the situation was reversed, 
you readily see that the second or ''back-up'' cap would be isolated 
from the charges resulting in a malfunction. Reason for construc
ting the detonating assembly is to provide speed and control. I 
want to discuss this matter of speed and control. First, should we 
be concerned with speed? The assembly could be constructed in 
a rear area, therefore saving time on the target as there is no 
need to crimp caps, etc., also, to attach the detonating assembly 
to the ring main or main line requires only one square knot. This 
saves considerable time on target which is very important on any 
raid-type mission. Being constructed in a rear area and carried 
by one responsible individual prevents the system from being deto
nated accidentally or prematurely by some incompetent or ''nerv
ous" type individual. I want to impress you with the advantages of 
speed and control provided by the detonating assembly. 

Place chart No. 10, dual non-electric firing system on GTA stand. 

Dual Non-Electric Firing System: This chart indicates how 
we may dual prime a multiple of charges non-electrically. The 
method demonstrated before limits us to one charge only. 

Place chart No. 11, dual combination firing system, on GT A stand. 

This chart shows the dual combination firing system. It con
sists of an independent non-electric firing system and an independ
ent electric firing system. In this case the time fuze is ignited 
first and in the event that there is a misfire or for some reason 
there is a necessity to fire the system prior to detonation by the 
non-electric means, the electric system is used to detonate the 
charges. 

Gentlemen, this concludes the instruction on non-electric, 
electric, and detonating cord firing systems. Are there any ques
tions? 
-~~ nt to re-emphasize a couple of important 
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Students move to tables for P. E. 

BREAK 

Class, may I have your attention. I am , 
the principle instructor for the next unit of instructions. During 
this time we will be concerned with the mine, anti-personnel, M18 
and M18Al (claymore). Reference material for the mine is TC 
7-3 dated 10 October 1962. 

Possibly many of you are wondering how the name claymore 
became attached to this weapon. Contrary to common belief, it is 
not named in honor of a man. The dictionary defines claymore as 
"a two-handed Scottish br<>adsword capable of cutting a wide path 
through massed enemies." With this in mind, shall we take a 
closer look at the U.S. Army "broadsword." 

In Viet-Nam, at the present time, the claymore mine is 
issued in large amounts to the combat arms. It is a very effective 
weapon and many of you shall encounter it while serving in that 
country. 

The Ml8Al is packed one complete weapon to a bandolier. 
Six of these bandoliers are placed in a wooden box. 

As the following is demonstrated, place items on table in view of 
class. 

Examination of the bandolier will produce one weapon, one 
detonator assembly, and one firing device. There is one exception; 
one of the six bandoliers will contain an M-40 test set. This bando
lier will be marked with a green tag on the carrying strap. 

Use large mock-up to explain each component. 

At this time I will return to each item and explain it in a 
little more detail. 

1. Mine, anti-personnel, M18A1: The mine is a curved rec
tangular box of plastic. The convex side contains the 700 spherical 
steel balls and the concave side contains C-4 which is the propel
lent. The weapon is covered with a dull green fiber material for 
camouflage. Two scissor-type legs are provided. Two priming 
wells are located on the top with the sight resting between. 

2. Detonator assembly: The detonator assembly is nothing 
more than 100 feet of firing wire with a standar<n:~lectri~~ 
cap on one end and a dust cover on the other. The dust cover is 
a shorting plug also. This acts in the same manner as the "shunt" 
of an electric blasting cap. 

3. Firing Device, M-57: This is a one hand operated im
pulse generator; Ou,top is an actuator handle; to the rear and be
low the actuator is thes~ail. This firing device will produce 
three volts. ----~ 
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4. M-40 Test Set: The test set consists of a transformer 
and a small indicator lamp. A window is provided to view the 
lamp. 

Use charts to explain the following effects of the M18A1 and M18; 
cover safety factors also. 

Before we can successfully employ the weapon, we must 
understand the effects of the mine. When fired, the M18A1 pro
jects the 700 steel fragments forward in afan-shaped, beaten zone, 
2-meters high and 50-meters wide at a distance of 50-meters. This 
area is known as the killing zone. Within this area any of the steel 
fragments are capable of penetrating the U.S. Army armored vest. 
It is moderately effective to a range of 250-meters. The latter 
area covers an arc 90 degrees to the right and left of the center of 
the killing zone. 

Safety Factor: This weapon has a danger area to the rear. 
This danger area exists from the concussion of the C-4 filler used 
to propel the fragments and missiles that are picked up by this 
concussion. This fact must be fully understood in order to safely 
employ the weapon. 

Use chart and give safety factors as follows: 

The first section of the danger area is a iso degree semi
circle with a radius of 16-meters. All friendly personnel are pro
hibited in this area when the mine is detonated. The other section 
has a radius of 100-meters. All friendly troops within 100-meters 
must take cover when the weapon is detonated. 

Use chart M-18 to demonstrate the following: 

The M18 is less effective than the M18Al. The killing zone 
of the M18 is 2-meters high, 30-meters wide at a distance of 30-
meters. It is moderately effective to a range of 40-meters. It 
can be dangerous to a range of 205-meters. 

From a distance of 0 to 8-meters to the rear and sides all 
personnel are prohibited. Everyone from 8 to 42-meters must 
take cover. Between the range of 42-100-meters exposed person
nel need only to shield their face. ~---

Employment of the claymore is placed in two bro_a_dJ~~ 
_ As a controlled weapon and the role of an uncontrolled mine. The 

rol:e-as a controlled weapon will be discussed first. ----Ke~ killing zone and danger areas in mind when selec-
ting the point of d tonation. Once the location has been chosen, 
remove the -mind from e dolier and spread the legs. Bury 
the legs-aJJOUt ha.lfwtl¥jn the grou . dface the weapon toward the---
ctcsil"ed field of fire. The front of the weapon may be deterJnrned 
one of three ways: ~ . ~ -~ 

1. Letters on the face read "fr~toward enemy ... " 
2. The front is convex which is helpful at night. 

~ 3. An arrow located on each top corner. 
Sta!t in front of the weapon and pace off a dis~ 50-meters 
for the M18Al and 30-meters for the M18. At this poi~driYe a 
stake t-meter high into the ground. Return to the weapon and with 
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the eye about 6-inches from the sight, lay the cross hairs of the 
sight on the aiming stake. The vertical cross hair must pass 
through the center of the stake with the horizontal cross hair rest
ing on top of the stake. CAUTION: The sight of the Ml8Al con
tains two clear plastic faces and each face has a separate cross 
hair. These must be superimposed so they appear as one object 
at all times during aiming operation. The weapon is now sighted. 

Insure the shorting plug and dust cover of the detonator 
assembly are installed at all times. Remove either priming well 
plug and insert the blasting cap. Insert the electric cap in the well 
and the wires in the "V" slit of the priming well plug, thread, and 
tighten the plug. Tie the firing wire to some object to prevent the 
wire from being pulled and disturbing the lay of the weapon. Re
check aim and camouflage. Lay the firing wire to the operator's 
position. Insure safety bail is in the safe position, then join firing 
wire to the firing device. The weapon is ready for use. 

At any time a continuity test is desired, either during ini
tial employment or afterwards, it is accomplished in the following 
manner. Remove firing device from the firing wire and reinstall 
shorting plug of the firing wire. Connect test set to firing device. 
The dust cover on the test set must be installed. Observe the 
window and operate the handle. A brief flash of light should be 
visible in the window. Attach the firingwire to the test set and re
peat the operation. The weapon will not detonate as long as the 
test set is installed in the circuit. At any time the flash fails to 
appear, use the process of elimination by replacing either the 
firing device or test set to locate the faulty equipment. A continuity 
test must be made periodically and after heavy rains or bombard
ments. 

Once the test has been completed, remove the test set from 
the circuit and replace the firing device making sure the safety 
bail is in the safe position before installation. 

The weapon may be fired non-electrically also by crimping 
a non-electric cap to a length of detonating cord. This is used to 
prime the weapon. Lay the detonating cord back to a position near 
the operator. Here another cap is crimped to an M-1 pull-type 
firing device and then taped to the free end of the detonating cord. 
The firing device is attached to some steady object. A wire or 
stout string is tied to the pull ring and run to the operator's posi
tion. To fire the weapon only requires a strong pull of the wire. 
The firing device will detonate the detonating cord causing the 
weapon to fire. It is recommended that the weapon be primed 
electric and non-electric. The claymore may also be dual primed 
electrically by using the common series or "leapfrog'' system. 
Also, several claymores may be fired simultaneously by using one 
of these systems. -- " 
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Use charts and Demonstrate how weapon is employed in a defense 
and in an ambush-type role. 

The claymore is an excellent weapon for an ambush-type 
role. On this chart we see one claymore placed in a curve of a 
jungle trail. When the enemy is within the killing zone, the wea
pon is detonated. Another version is two claymores placed on 
opposite sides of a trail or road. The long axis of the killing zone 
runs parallel to the trail. The mines are wired separately and 
when the enemy approaches one of the weapons detonated. The 
other is saved in the event that the group fired on was only a lead 
element or they apply immediate action and attack. At this time 
the second weapon is fired, causing several more changes to the 
Viet Cong morning report. 

Due to the fact that this weapon is a one-shot directional
type weapon, fire discipline assumes a paramount importance. 
Control of the weapon must always be in the hands of a competent 
individual. 

Use chart to show proper time of detonation when a group is ap
proaching abreast, in file, or in a group. 

The claymore may be used in a defensive role as protection 
to hamlets or units in camp. Employment to reinforce wire en
tanglements and to cover dead spaces is extremely worthwhile. 
When the weapon is emplaced in this manner as a booby-trap, it is 
wired with the same device as was used to fire the weapon non
electrically except the pull wire of the firing device becomes a 
trip wire. 

Use chart to demonstrate two methods of employing the claymore 
as a booby-trap or land mine. 

Any time the weapon is employed in the uncontrolled role as 
a land mine, it must be marked, located, and reported the same as 
any mine field. 

Using GT A, explain mass employment of the claymore. 

To obtain maximum coverage of a large front, th~ claymores 
are more effective when placed on line with-a: se-parat-ien~ 
-~s. The weapons that are placed in depth must be separate 

by a backblast area. This is 8-meters for the M18 
and 16-meters for 18Al. Also, the front row of weapons 

·~ must be fired first. It may ,desirable to provide means to deto- _ 
nat~ large segment of the line -oiletfihe. 'T'his-is :lc>eompnshed -
easily with a common series or ain detonating cord firing 
system. 
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Gentlemen, as you see, the claymore is a very effective and 
versatile weapon. The employment of the claymore can be a de
ciding factor in this very simple war. Our advice to these people 
may have direct influence on its employment. Are there any 
questions? 

ARVN Mine Policy: As preparatory background the mine 
policy of ARVN will be discussed at this time. When a mine field 
is desired, the company commander draws up a request showing 
the desired location of the mine field. The request is forwarded 
to the district headquarters. The district chief inspects the loca
tion of the mine field to insure that it will not endanger cattle, 
wells, or the farming area, etc. After this inspection, the request 
is sent forward to the province chief. In the event the district 
chief is not a military officer, his aide who is an officer will 
handle the requests. The province chief must approve the re
quests. Then the engineers install the mine field. The engineers 
perform all work involving the actual mines, but the occupying 
unit must maintain all the fences, markers, etc. Are there any 
questions? 

Munroe Theory: While observing the demonstrations this 
afternoon, you shall hear mention of the ''Munroe Theory" several 
times in reference to the mechanics of several charges. At this 
time I will explain the theory and how this theory led to the in· 
vention of the shape charge. A chemist by the name of Munroe 
used three theories to develop these charges: 

1. A force will cancel or repel an exact opposite force. 
2. Force takes the path of least resistance. 
3. The shock waves leave a detonating explosive at a 90 

degree angle to the surface of the explosive. The latter is the 
Munroe Theory. 

Use GT A to explain the following: 

By placing two equal pieces of explosives together in such 
manner to form an inverted V and detonating them at the apex of 
the V, the detonating waves on the inside of the V will strike each 
other at the center of the V -shaped cone. Being of almost exact 
likeness, they tend to repel each other and travel at a downward 
angle, hence, the first portion of the theory comes to view. This 
action happens all the way down the cone simultaneously; a rein· 
forcing effect results. A small jet of energy is for~-
jected downward at tremendous speed. Velocity of the "jet" 
stream formed by the M·3 40-pound shaped charge is 73,000 feet 
per second. 

When any charge involving the Munroe Theory is used to 
penetrate concrete or steel, another element comes into effect; 
this effeet-is__lmown as standoff. Standoff has a direct bearing on 
the effectiveness -of charge. The minimum standoff for maxi
mum effectiveness is foun to be at 90 degree measure from the 
side of the cone using the low-ez as a pivot. A measurement is 
taken from the opposite corner a~he distance at which these 
1 ines intersect is the minimum standof4 In order to fullfl.lnder
stand several of the charges that will be demonst:r_gted this after
noon, you must first understand this principle. 
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LUNCH BREAK 

Expedient Use of 3.5" Rocket Round: The 3.5" rocket pro
vides an excellent weapon for ambushes, defense of hamlets, to 
cover dead spaces, area coverage, and to reinforce barbed wire 
entanglements. It is easily fired without the launcher. You will 
discover that the 3.5" rocket is a very versatile weapon. 

As each type of improvised launcher is explained, place in view 
of the students. 

1. A very good launcher for the rocket is the cardboard 
package that the rocket is shipped in. The cardboard container has 
one disadvantage in that rain and moisture will cause separation 
of the paper. For this reason, we will move on to the second type 
of launcher which is not readily affected by moisture. 

2. The metal container which surrounds the cardboard tube 
is a fine launcher provided that both ends are removed. Both of 
these launchers may be readily attached to trees, stakes, posts, 
etc., for firing. 

3. Improvised launchers may be constructed from boards 
and planks. The crate that the rounds are shipped in may be dis
assembled and used quite readily. Construction consists of build
ing a ''V -shaped'' trough twice as long as the rocket. Legs may 
be attached to the front of the launcher to aid in elevating and sight
ing. 

Sighting equipment may be fabricated from the cardboard 
container and a length of string. To fashion the sight, cut four 
notches spaced 90 degrees apart around the end of the tube. 
Lengths of string are placed thru the notches, forming a set of 
''cross hairs.'' Halfway between the horizontal cross hair and the 
lower outside edge of the container, a second horizontal cross 
hair is placed. The wooden plug with the small hole in the center 
is left in the container. To use the sight, place it on the launcher 
with the cross hairs forward. The two horizontal cross hairs are 
nearest the ground. Sight through the small hole in the wooden 
plug and aim the cross hairs on the center of mass of the target. 
The middle cross hair Tsfor sighting at ~s of 50-yards, the 
lower. cross hair is 1crr-stghtin-g-at---tOlT·:yards, and the bottom edge 

____________ -~e tube is f?r sighting at 200-yards.. Any range between will be 
Kentucky" wmdage and "Tennessee" elevation. Launching roc

kets by this means is not effective for ranges of more than 200-
yards; ~the WAG system. 

. I wih now explain the means of firing the rocket by impro-

NOTE 

COMMENT 

VISed metho~ lrriprovised firing_ rrucy_be acQPmpHshed by tw<i:_:_~~ 
methods, electri~ and non-electrically. r will explain th~-
electric method of fl~g firsr.--------- ~ ~ ~ ~ -

~ ----._ 

Use a rocket to demonstr 

Insure that the safety d is ii1_place. Remove the wires 
found in the rear of the rocket otor .. \Re<i~een, blue, and 
clear.) Use a non-sparking tool, x-~mQ~ the ~tic cone that 

~---~ 
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closes the venturi of the rocket. After the plastic cone is removed 
you will see a grate inside the venturi of the rocket. Cut some 
heads from matches and pour them into the venturi onto the grate. 
Cut a piece of time fuze and tape or tie a few matches to one end 
of it so that the heads are exposed to the fire from the end of the 
fuze. To fire the round, place the rocket on the launcher with the 
bore-riding safety pin depressed; insert the time fuze with the 
matches on it into the venturi. Attach a fuze lighter, ignite the 
fuze, and take cover out of the backblast zone of the rocket. 

The burning time fuze will ignite the matches when the fire 
reaches the end of the powder train. This in turn ignites the match 
heads previously placed in the rocket. This causes the propellent 
to burn and the rocket is propelled toward the target. 

Firing the 3.5'' rocket electrically offers two advantages 
over non-electric firing in that it is quicker and easier to emplace, 
and we have control over exact firing time. Preparation of the 
rocket consists of identifying the wires in the rear of the fin as
sembly. The BLUE WIRE is disregarded and may be cut off and 
thrown away to prevent a mistake. Further examination will dis
close two clear wires. One is connected to a green wire and one 
is connected to a red wire. These two colored wires are cut off 
near the support ring. The insulation of the clear wires is then 
removed for a length of about 1% -inches. The wires are then 
shorted together. The launcher is then emplaced and is sighted 
in the same manner as the non-electric launched rocket. Make 
sure that the bore-riding safety pin is placed on the launcher so 
that it is in the depressed position. A firing wire is laid from the 
proposed firing site to the site where the operator will be under 
cover. The firing wire is attached to the clear wires, with a roll
ing twist. CAUTION: Do not use the "Western Union pig-tail 
splice." One and one-half volts of electricity are required as a 
minimum to fire one rocket. 

Several rockets may be fired simultaneously by wiring 
them in series. Emplace the rocket launchers and sight them in. 
Prepare the rockets for electrical firing and place them on the 
launchers. The method of wiring them is the same as a common 
series circuit. Launchers should never be placed closer than 10-
feet. Connect one of the firing wire leads to one of the clear wires 
of the nearest rocket. Connect the other clear wire, using a short 
length of wire to the second rocket; connect this rocket to the next 
in the same manner, and so on down the line until all are con
nected. The last rocket will have one clear wire remaining to be 
connected to the firing wire if the wiring has been accomplished 
in the correct manner, thus establishing a common series circuit. 
CAUTION: The firing wires should always be shorted to prevent 
premature firing. 

The 3.5" rocket may be used to supplement fires when in 
the defense or to add effectiveness to an ambush. The rocket may 
also be used as a booby trap. Their utilization is_varied and de
pends only on the imagination of the individual using it. _ 

The fragmentation area of the 3.5" rocket is 10-ya:rds wide 
and 20-yards long. 
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The rocket head may be used as a shaped charge by un
screwing the motor and fuze assembly from the rocket head. 
Stand the rocket on its nose and prime the fuze end of the head by 
placing a piece of C-4 about the size of a golf ball into the cavity 
which is left when the head is unscrewed from the fuze portion of 
the rocket. Insert a non-electric or electric blasting cap approxi
mately 1k ~inch into the C-4 and detonate. The shaped head of the 
3.5'' rocket may also be detonated by placing a primed lf2 -pound 
block of TNT on the fuze end of the head. Use in this manner does 
not detract in the penetration of the round of upwards of 10.5-
inches of armor plate. 

U.S. Landmines: Description of arming and laying of the 
M-14 and M-16 antipersonnel mine is demonstrated. 

The first mine that will be explained is the antipersonnel, 
non-magnetic M-14. 

As the following is explained, use an inert M-14 mine and chart 
to point out nomenclature. 

The M-14 mine is a simple device of plastic construction 
except for the firing mechanism which is metal and for all pur
poses is non-detectable by magnetic detector systems. The firing 
mechanism is an integral part of the mine. The cylindrical body 
contains a plastic rotating pressure plate which is marked with 
an arrow. The body is labeled wi.th an A and S indicating armed 
and safe positions. Color of the entire mine is an olive drab. The 
M-14 contains three safeties. The first is the safety clip which 
prevents depressing of the pressure plate. The second is the safe 
position of the pressure plate. Third is the detonator removed. 
Total weight of the mine is 3!f2 -ounces. The tetrytol explosive 
filler weighs 1-ounce. It is designed to inflict a non-lethal wound. 
The only detonator well is located in the bottom of the mine. No 
secondary fuze wells or means of booby trapping have been pro
vided. 

Use an inert M·14 and explain the following: 

Arming and Laying: 
1. Remove the mine from its cardboard shipping _eontainer 

and Temove the white shipping plug. · 
2. Insure the safety clip is properly installed, then rotate 

the pressure plate to the "A" position. 
3. While observing through the detonator well, slowly re

move the safety clip. If the ffring-Pl!l remains in the unfired posi-
...----- - tion, the mine may be considered satisr~ use. If the firin~--
~ does not remain in the unfired position, do~Ililne; 
tr~a du~ and destrol" the mine as outline.d in ~M 9-T9b?· 

. ~· ~term--ot-the shlpp1ng plug for anydu~torhon as th1s 
is evidence of an abnormal firing pin. This is a dangerous condi
tion if the detonator is forced against the firing pin during installa
tion and detonation of the mine is highly possible. 
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5. Remove the detonator from its holder and inspect for 
damage. The red end must be visible. Thread this, assemble 
into the detonator well, and tighten. The fuze and mine wrench 
M-22 is used for this. The detonator is shipped in the same box 
but separated from the mine. 

6. Place the mine in a small hole with the pressure plate 
slightly above ground level. If the ground is unstable, place a non
metallic object beneath the mine to provide a hard bearing surface. 
Anchor the mine in place with the carrying cord. This prevents 
the mine from floating above the surface of the ground in case of 
heavy rainfall. 

7. Hold the mine firmly without causing pressure on the 
pressure plate, rotate the pressure plate in a clockwise direction 
till the arrow moves from "S" to "A" position. The M-22 mine 
and fuze wrench is used for this purpose. 

8. Slowly and carefully remove the safety clip and save 
for possible disarming in the future; carefully cover and camou
flage the mine. 

The M-14 mine can be used for protection around your 
camp at night and it can also be used at night when you are on 
patrols. You can put them out at night and pick them up the next 
morning and move on. They may also be used around hamlets for 
protection from the Viet-Cong. 

The next mine I will explain is the M-16 antipersonnel 
bounding-type mine. 

Use inert M-16 mine and chart to demonstrate the following: 

General description: The M-16 is a highly effective bound
ing fragmentation-type mine. The entire mine is olive drab with 
yellow markings. The M-16 is housed in a shell container of cast 
iron and is completely waterproof. Because of the metal used in 
construction, it is highly detectable by magnetic detection devices. 
Only one fuze well is provided and it is closed with a shipping plug. 
Total weight of the M-16 is 8-pounds. The M-605 pressure pull 
fuze is used to activate the mine. 

--------
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Installing and Arming: 
1. Remove shipping plug (use M-25 mine and fuze wrench) 

and inspect the fuze well and flash tube. 
2. Examine the M-605 pressure pull fuze insuring that the 

safety pins are installed. Then install fuze in the mine and tighten. 
3. Dig a hole where the mine is to be installed. The hole 

should be about 6-inches deep and 5-inches wide. Place the mine 
into the hole and insure that the prongs of the M-605 fuze protrude 
above ground level. 

4. Fill the cavity around the mine with the spoil removed 
from the hole and pack firmly around the mine. Continue filling 
and packing till level with the bottom of release firing pin ring. 
This mine may be installed for pressure activation or trip wire 
activation or a combination of both. For the purpose of today's 
instruction, we will discuss both. 

5. Next, drive two anchor stakes at a distance of about 30 
to 35-feet from the mine and in such fashion as to form a wide 
''V." Secure separate trip wires to the anchor stakes and attach 
to the release pin ring of the fuze. CAUTION: Never install trip 
wire taut enough to exert pull on the release ring pin. 

6. The next step is to remove the interlocking safety pin, 
place the pull cords in a position for easy removal. Camouflage 
the mine and its location. By use of pull cords, remove the lock
ing safety pin. CAUTION: If the positive safety is hard to remove, 
this indicates that the striker is partially activated, and complete 
removal of the positive safety will allow the striker to continue 
its downward travel and detonate the mine. 

Functioning: When the M-605 fuze is activated by pressure 
on the prongs or by the trip wire, a delay fuze begins to burn. 
This allows the person that activated the mine a brief moment to 
move a couple of steps in order that the mine may bound into the 
air. The fuze is set so that a pressure of 8 pounds and no more 
than 20 pounds is needed to activate the fuze. Pull pressure on 
the trip wire is set from no less than 3 pounds and no greater than 
8 pounds for activation. Mter the fuze delay burns for a brief 
period, an expelling charge projects the cast iron shell and its 
bursting charge into the air. When the cast iron container reaches 

--a hetgnt of 2 to 4 rneta.obve grouna, tts -eh·nge ; o dot an a ted h3r h£Q::.::_:::__ 
delayed detonators and the area is covered with shrapnel. The 
effective casualty radius is 35 yards. The M-16 may be danger-
ous to a range of 200 yards. 

TIMBER CUTTING, STUMPING, AND DITCHING 

The following instruction consists of timber cutting, stump
ing, and ditching. This will better enable you to advise the Viet
namese how to employ demolitions to clear fields, for farms, LZ' s 
and DZ' s, and roads. It can be of great help in <building villages 
also. The ditching principle taught here will enable you to assist 
these people in construction of canals and the moats that surround 
the strategic hamlets. 

-------
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Timber cutting involves two basic formula; one for an in
ternal charge and the other for an external charge. The internal 
charge conserves on explosives. Due to the fact that you will not 
encounter resupply problems on demolitions and drills are re
quired to place an internal charge, we will concern ourselves with 
the externally placed charge only. 

Use timber cutting formula to explain the following: 

The external untamped formula is P equals n2 over 40. Ex
planation of the formula is as follows: P stands for the pounds of 
TNT which is the unknown that we desire to obtain. n2 is the di
ameter of the timber, expressed in inches, multiplied by itself in 
order to square the number. Forty is a constant number that 
appears each time in the formula. I will work the formula using 
the arbitrary number of 12 for the diameter. Hence, P equals to 
12 times 12 over 40. In the next step, P will equal to 144 over 40. 
This will reduce to 3 34/40, which isrounded off to 4 pounds. Any 
time ~he answer is a fraction, round off to the next higher~ pound. 
The answer is always in pounds of TNT. 
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Use GT A 5-14, demolition card, to explain relative effectiveness 
factors. 

Once the amount of explosives needed is computed, it must 
next be attached to the timber. For best results, the explosive 
should completely encircle the timber when practical. When it is 
desired for a timber to fall in a particular direction, the center 
of the charge is always placed on the same side as the desired di
rection of fall. The detonating wave of the charge will push the 
butt of the tree in the opposite direction, causing the tree to lean 
and fall toward the desired direction. This charge may be used to 
cut any shape timber (square, rectangular, round, etc.). Are there 
any questions? 

Experience has taught many advisors that this timber cut
ting does not always succeed on tea_l<:.wood and mahogany. Experi
ence has also taught that the best method on these trees is to re
move tree, stump, and roots in one operation. With this in mi.nd, 
we will go into stumping methods. 

The first step in stumping operation is to determine the 
amount of explosive needed, To accomplish this, we use a rule-of
thumb as follows: 

1. Dead stump~-1 pound per foot of diameter. 
2. Green stump--2 pounds per foot of diameter. 
3. For a tree and stump--use 3 pounds per foot of diameter. 

This will yield the amount of explosives for a test shot. If it is 
found to be over or under charged, adjustments are made. 

Use charts to explain the following: 

In the next step we must decide on placement of charges. 
Placement of the charges will depend on the root structure. There 
are two basic root structures: (1) tap root, and (2) lateral root. 

Use charts to explain the placement of charges. 

On lateral root-type trees, the charge is placed as near to 
the center of the stump as possible and at a depth at least equal to 
the radius of the stump base. 

On the tap root stump, it is necessary to drill a hole in the 
tap root and place the charge below ground level. All the ch~s 
are tamped with earth in both cases. Are thereany-questions_? __ _ 

The ditching principle taught here today is only one of 
._ -~ several. FM 3-25 ~d_E_M 5-34 give more elaborate information 

----~~ on ditching. This part1culaL_method was chosen because it wHl be -- ----

NOTE 

CO"MMENT 

~~'i~~t~;to construct _tile p:fotective moats that you m£1-Y advis~ 
~~._, ~~ignment. -------------~~ _ - _ 

. ~ 

Use ditch~t to demonstrate the followj_gg~ -~: __ 

The ditching method is as follows: Lay off a row of bore-
holes in line wh~ the center of the moat is desired. The bore
holes are 4-feet deep mlt--on. 5-foot centers. They are loaded with 
40 pounds of primed explosives. The earth is replaced for tamp
ing and the charges are fired. 
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The resulting ditch will be about 6-feet deep and 20-feet 
wide. It is recommended that the charges be primed with detona
ting cord in order to place the blasting caps above ground level. 
The number of charges that may be fired at one time will depend 
on the proximity of troops, buildings, etc. Are there any ques
tions? 

COFFEE BRE:\K 

Improvised Viet Cong mines: Some materials and methods 
by which the Viet Cong force improvised land mines is discussed. 
Explanation of how Viet Cong use a double-boiler to melt and ex
tract explosives from bombs and artillery shells is covered. Pro
curement of blasting caps is discussed and the imagination of the 
guerrillas is stressed at all times. 

Viet Cong mines: Gentlemen, at this time some of the im
provised mines of the Viet Cong will be introduced. The method of 
procuring blasting caps will be demonstrated. It will be very clear 
that the Viet Cong is a resourceful soldier who has great imagi-
nation. 

CONCRETE MINE: A cast concrete mine with a hal
low cavity for an explosive filler. The concrete is mixed and 
poured into a mold. The shrapnel is imbedded in the concrete just 
before pouring, This mine is ma.de strictly for anti -personnel 
work. It can be detonated electrically or non-electrically. 

AMMUNITION BOX MINE: Ammunition boxes are 
available wherever combat troops operate. They usually discard 
them when they are empty. The VietCong police tip these empty 
boxes and use them as anti-personnel andanti-vehicularmines. To 
ma.ke an anti-personnel mine, about 2-inches of explosive is placed 
in the bottom of the box. The rest of the space in the box is filled 
wi.th shrapnel. The anti-personnel mine can be detonated electrical
ly or non-electrically. To use it in the anti-vehicle role, the box 
is filled with explosive buried in a road at a selected site and deto
nated from ambush. To detonate the anti-vehicle mine, the Viet 
Cong must usually do it electrically; however, it can be detonated 
by a pull-type firing device. 

81-mm MORTAR SHELL CO~TAINER: .Same as am
munition box mine., 

THE USE OF ARTILLERY SHELLS AS MiNES: The 
Viet Cong use captured and 3tolen 155-mm and 105-mm artillery 
shells as land mines. They are usually used as anti-vehicle mines 
and are emplaced in roads and detonated electrically from ambush. 
To use liD_ a@lery shell as a mine, certain modifications must be 
performed: ~ _ 

1. The fuze of the shell-t:n_ust be removed. 
2. The fuze well must be fiileu with an explosive, or 

a block of explosive must be put in close proximit-y to the nose of 
the shell. An excellent explosive for the purpose of fill ills the fuze 
well is C-3 or C-4. ~-

3. The explosive charge is primed electrically and 
detonated from ambush. 
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The Viet Cong prefer to use fixed ammunition, that is, am
munition which has the propellent inside a shell case and to which 
the shell has been permanently fixed, as to separate loading com
ponents or semi-fixed ammunition, They use the fuzes, propellents, 
and the shell casings for other uses such as manufacturing booby 
traps and mines. 

Use artillery shell to demonstrate conversion to mine. 

SKY HORSE ROCKET: The sky horse rocket is an aimed, 
direct fire, anti-personnel device. This device is constructed from 
a cylindrical container closed at one end, i.e., large size pipe, 
heavy caliber artillery shell case, etc. One end of the container is 
closed and a hole drilled in for the ignition device. Propellents 
(match heads, black powder, etc.) is in base of cylinder and a wad 
is placed in front of the propellent, usually the joint of a piece of 
bamboo. Amount of propellent depends on the strength of the case 
and requires a test shot. Next, the shot load, usually rocks, glass, 
rusty nails, nuts, bolts, or shrapnel picked up from an impact 
area is placed in the remainder of the cylinder. The open end is 
sealed with another wad and wax. Bi-pods and sometimes tripods 
are then added. 

In the hole drilled at the rear of the weapon, an ignition de
vice is inserted. This is usually a percussion-type device, acti
vated by a trip wire, but occasionally it will be fired electrically 
as a command mine. It can also be fireq witl). time fuze. 

The ignition device can be a friction type, i.e., match heads 
and a nail, or the percussion primer from a small arms round and 
a striker. 

This weapon is used on trails and roads. The range is 
usually about 75-yards. 

PROCUREMENT OF EXPLOSIVES AND BLASTING CAPS ~~
BY THE VIET CONG: Many of you have wondered wher(}J:he VIet 
Cong obtain their explosives and blasting caps; youknow that rigid 
control of these items is being exercised by the government of the 
Republic of Viet-Nam to keep these explosives out of the hands of 
the Viet Cong. Explosives are procured in the following ways: 
(1) By raids and am1Jl!shes, (2) stolen from government ammuni-
tion dumps, (3) brought down the Ho Chi Minh trail through La05---...__ 
and Cambodia,-cmEL.{-4JJna.de locally. __ ----

1. Raids and arri.busnes:-;n,, r-,_~ know. the Q1-...:-"'"~ tlla never 
lets arms and ammunition lay on the field of battle. When the Viet 
Cong ambushes a column of troops or makes a raid on a village 
or hamlet, -they ne-ver leave any arms, explosives, or ammunitmn_ _ 
behind. 

2. Stolen from government ammunrtl.on ~dumps: tf 1'1gid
control and inspection is not enforced upon personnel entering and 

~-~ leaving ammunition dumps, quantities of explosives will find their 
~ ______ way out and into the hands of the Viet Cong. __ 

~ 
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3. Brought down the Ho Chi Minh trail through Laos and 
Cambodia: After the demarkation line was established, and the 
northern border of the Republic of VietNam closed, the Viet Cong, 
with the aid of their Pathet Lao counterparts in Laos, built a 
trail down the length of Laos into Cambodia and into the delta 
area of south Viet-Nam. Many supplies were brought into Viet
Nam by human labor over this trail. 

4, Made locally: Most of the black powder that the Viet 
Cong use is made by the particular guerrilla band to which they 
belong. Black powder explosive is not the only thing that the Viet 
Cong make locally. Blasting caps, when they cannot be procured 
by any other way, are manufactured by the guerrillas. One blast
ing cap is manufactured by powdering tetryl, putting it into a 
small container, placing a flash charge over this, and inserting 
a fuze and sealing it with wax. Another method is to cut or break 
the caps from grenade fuzes and use them for blasting caps. To 
make electrical leads and bridges for electrical caps, the Viet 
Cont use field telephone wire and a bridge of thin graphite from 
pencil lead. 

EXPEDIENT BOOBY TRAPS: Gentlemen, at this time we 
are going to introduce you to some of the expedient booby traps 
that are used in Viet-Nam in order that you may expect, recognize, 
and, if you are so inclined, advise use of them. Never attempt to 
disarm expedient devices; destroy in place with a primed charge. 

THE SPIKE BOARD: The spike b~ard is by far the most 
used device of the Viet Cong guerrilla force. This device is con
structed from materials that are readily available in any part of 
the country; these m2..terials being a piece of plank, a handful of 
large size (16 penny or larger) nails, a hammer, and a file. The 
nails are driven through the plank and then flattened, sharpened, 
and barbed. These traps are employed along trails; paddy dikes; 
in the paddies and fields; at the approache8 to villages, hamlets, 
military camps, and outposts. To make these traps more effec
tive, the Viet Cong will often contamjnate it with urine or feces. 
Many times the Viet Cong wUl leave an instantaneously fuzed 
grenade under the board. 

MUD GRENADE: The mud grenade is used mostly in the 
rainy season of the year and always in a location where there is a 
good chance of someone being present day or night, such as troop 
billets, radio rooms, etc. It is constructed by molding mud around 
a hand grenade approximately l-inch thick up to about l-inch below 
the fuze mechanism and allowing it to harden and dry thoroughly in 
the sun. It is utilized by placing it in the eaves~-roof tl!-a_!:p~ 
other place where it will be exposed to water in quantity. The pm 
is pulled when the grenade is placed. The water softens the mud 
and the handle is released, activating the grenade. 
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Device is demonstrated. 

GRENADE TRIP: This device is used on trails, in buildings, 
on roads; in fact, almost anywhere. It is constructed by simply 
fastening a can or the container that the grenade comes into any 
object. The trip wire is then tied around the fuze assembly of the 
grenade (leaving the safety handle clear) and stretched across the 
trail, road, doorway, etc., and fastened at the other end. The pin 
is then pulled on the grenade; the can, bamboo, or other container 
prevents the release of the safety handle. When the wire is trig
gered, the grenade is pulled from the container releasing the 
safety handle and activating the grenade. 

Device is demonstrated on site. Demonstrate use of open loop 
splice to booby-trap devices and to fire charges. 

Most of the devices are excellent means for denying use 
of an area to the Viet Cong and to booby-trap trails on the with
drawal. They can add a great degree of security when patrols, 
etc., stop overnight while on the move. 

Issued charges: Priming, effects, and intended use of the 
various charges are covered. Use of the charges in the anti-per
sonnel role is emphasized to the class .. 

ISSUED CHARGES: Now we will discuss some of the stan
dard issued charges of the United States Army. We will discuss 
their use as anti-personn~l weapons. Manyofthese issued charges 
are very effective casualty-producing charges when properly em
ployed. 

Use inert charges to demonstrate. 

The first charge we will discuss is the M2A3 shaped 
charge. This charge weighs 15-pounds of which lllf:a -pounds is 
explosive. I would like to call your attention to the class which 
you received in the bleachers on the Munroe Theory. The Munroe 
Theory is used in all issued shaped charges to make them effec
tive. The purpose of the shaped charge is to penetra,t __ e steel o:f~ 
concrete targets. The M2A3 will penetrate 36-inCnes of rein
forced concrete with the standard fiber stanrl-effthat you see here. 

NOTE -- -- - As the following is expl.E!,ined, use the actual item and demonstrate -
~--~ the proper method of perfo.rnffiigLh~ 

COMMENT-· -- ~-~ The shaped charge rnay be primed in ~~ver-arwayS:- ~---
N~ICAL METHOD. This method consists of crimping 
a cap to desired iengllrof time fuze installing a fu~e lighter...iQ_ the 
fuze in the s.a.me manner that you were tau~ing practical _ 
work earlier today. The capped end of the fuze is then -{userted in ---
the cap well of the bharge. This well is located on top of the charge -, 
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at direct .rear center, and is threaded to accommodate a priming 
adaptor. Strings or tape may be used as a substitute for an adaptor. 

ELECTRICAL METHOD: To prime this charge electrically, 
first check the cap with a galvanometer. The cap is inserted into 
the cap well of the charge and secured. The lead wires of the cap 
are then spliced into the firing wire and the charge is ready to fire. 

DUAL PRIMING METHOD: To dual prime this charge, take 
a piece of detonating cord and crimp a non-electric blasting cap 
to one end. Insert the capped end of the detonating cord into the 
cap well of the charge and secure. Dual prime the other end of 
the detonating cord electrically or non-electrically and the charge 
is ready to fire. Are there any questions? 

The M-3 shape charge is almost identical to the M2A3 ex
cept that it is somewhat larger. The M-3 weighs 40-pGunds and 
contains about 30-pounds of explosive. It will penetrate 60-inches 
of reinforced concrete. The diameter of the hole made by the M-3 
wi.ll be about 5-inches. The method of priming the M·3 shaped 
charge is identical to that used in priming the M2A3 shaped charge. 

Both of the shape charges provide any group of soldiers 
with an excellent anti-personnel weapon. Laid on its side, the M~3 
will clear an area of 30-feet by 100-feet of jungle vegetation minus 
large trees. Filling of the cavity with fragmentation material pro
duces dust of these items rather than throwing the fragments so 
don't put metal in the cone for an anti-personnel charge. You may 
place concertina or barbed wire 10 to 12 yards in front of the 
charge which the hot jet of energy will pick up on its way and throw 
fragments throughout the area. 

We will now fire the M·3 for you to show this jet of energy 
which moves at 73,000-feet per second. The cone of this shaped 
charge is made of copper and upon firing, inverts and precedes 
the jet of energy in the form of a slug. 

Show M-3 carrot. 

We call this slug a "carrot" since its configuration is that of a 
carrot. 

Watch the jet of energy "move-out" straight up. 

Use GT A and demonstrate method of employing several shaped 
charges to effect a demolition ambush. Detonate 40-pound shaped 
charge . 

. The next issue charge that we will be concerned with is the 
M·1A2 bangalore torpedo. One section of the bangalore torpedo 
is 5-feet long and weighs about 13-pounds, and contains a priming 
well at each end. Ten of these assemblies along with sleeves are 
shipped in a large box called a kit. The nose sleeve enables the 
torpedo to be slid over irregular ground quite easily. The primary 
uses of the bangalore torpedo is to breacll barbed wire entangle
ments and mine fields. This is accomplished by-the walls of the 
container breaking into numerous small fragments when detonated 
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and cutting the wire. Due to the high velocity of these small pieces, 
the bangalore torpedo is an excellent anti-personnel weapon. All 
that is required is a little imagination during employment. 

Priming the bangalore is accomplished in the same manner 
as for the shaped charges with one except"ion. It may be primed 
with detonating cord by making at least six turns and tying them 
around the end directly over the booster. The detonating cord is 
then primed with electrical or non-electrical caps. 

Another issued charge is the 40-pound cratering charge. 
This charge utilizes ammonium nitrate and TNT for explosives. 
This prepared charge is contained in a metal case with a cap well 
and detonating cord tunnel for priming located on the side of the 
container. A TNT booster is located inside the charge and to the 
immediate rear of the cap well and detonating cord tunnel. A ring 
is provided on top for lowering the charge into a bore hole. The 
demolition card GTA 5-14 and FM 5-25, Explosives and Demoli
tions, gives the pertinent information on uses of the charge for 
cratering work. 

Priming of the cratering charge may be accomplished 
electrically or non-electrically. To prime the charge electrically, 
insert the electrical cap into the cap well. Secure the cap by making 
at least three turns with the lead wires around the cleat provided 
for that purpose. The charge is then ready to be emplaced and 
used. To pr~me non-electrically, insert the cap into the cap well 
and secure the time fuze to the cleat with string or tape. When 
priming with detonating cord, the longest tunnel is used. To ac
complish detonating cord priming, pass the detonating cord through 
the tunnel and tie an overhand knot 6-inches from the end, main
taining the 6-inch pig-tail when finished. The detonating cord is of 
sufficient length to run from the charge to the surface of the ground. 
The blasting cap is attached to the detonating cord above ground. 
This is the most preferred method. If a misfire occurs, a new 
cap can be attached more easily and with a greater degree of 
safety. Furthermore, there is no need to dig up the charge to cor
rect the malfunction. 

Due to the high rate of misfires among cratering charges, 
it is recommended that the charge be dual primed by placing an 
additional primed 1-pound block of explosive on top of the charge. 

The ammonium nitrate cratE)rJng charge is an excellent 
casualty-producing device when la~j.eces of shrapnel-are affix
ed to the outside. Pine knots and railroadSplkes are excellent 
material for thjs ~e tremendous concussion produced 
by th1s cn.-arge-tsa---OOm:ts-: effect. 

I'mprovised cratering charge: Ammonium nitrate fertilizer 
is a material that is readfl~lable in many-parLs of-the-world. 
Wit? AN and one oth.er simple ~ient we have th? aJ:>ility w _-:~ _ 
"tailor make" cratermg charges to ~carry any s1ze or con
figuration. A rule of thumb for the constru_~~-an improvised 
cratering charge is as follows; to each 25-pounds of ammonium 
nitrate fertilizer, which must be prilled or pelleted variety, acid 
approximately 1-quart of diesel fuel, motor oil, or gasoline. The 
motor oil may be drained from a crankcase, which will not-impair 
the effectiveness of the charge. Allow the charge to soak for 1 
hour, prime with 1-pound of TNT, or its equivalent, tamp well in 
an appropriate borehole, and detonate. The results obtainable with 
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this charge compare very favorably with the manufactured variety. 
The prilled ammonium nitrate fertilizer should be of a type having 
at least 33.3 per cent nitrogen content, andcare must be exercised 
to see that the fertilizer used is not damp. It obviously cannot be 
left for extended times in a borehole, or water will reduce the 
effectiveness of the charge. When difficulty is encountered in pro
ducing a borehole diameter that is capable of accommodating the 
bulk of the manufactured 40-pound cratering charge, 81,4 by 17-
inches, excellent results can be obtained by pouring and tamping 
the improvised AN cratering charge into the available space. 

The charges discussed here today may be employed in 
various manners with imagination being the limiting factor. The 
bangalore torpedo laid in barbed wire entanglements offers excel
lent reinforcement. Shape charges are handy for blasting through 
rock when digging wells. Advising others in their use can greatly 
aid you in your mission. 

EXPEDIENT CHARGES: Gentlemen, this is to introduce you 
to some very effective casualty-producing devices. These devices 
are similar to devices you will find in Vi,et-Nam. They are being 
used by both friendly troops and the Viet Cong. This instruction 
will demonstrate to you that a trained soldier does not need manu
factured items to produce casualties. 

Use inert training devices to demonstrate the following: 

The first device is the grape shot or improvised claymore
type weapon. It is used against personnel and light vehicles. This 
fragmentation, directional-type weapon may be constructed in vari
ous ways, but basically in this fashion. Use any concave shape 
container such as a bowl or funnel. The container is filled with 
shrapnel. Next, place the first container inside a second container 
upside down. A layer of explosive is then placed on the rear of the 
bowl or funnel. The weight of the shrapnel is divided by four to 
get the amount of explosive needed. The charge is always primed 
at the direct rear center. The charge is faced toward the enemy 
or his expected avenue of approach and detonated when the enemy 
is within range. This charge may be effective up to 50-yards. 
Keep in mind the range of this device depends on the construction. 

Improvised napalm: When gasoline and non-detergent soap 
are available, an excellent napalm can be produced. This is done 
by bringing the . gasoline to a boil over a closed flame. The soap 
is added in a shaved or powdered formunHl the gasolin.g rgaches 
the desired consistency. Upon burning, it produces a long lasting 
hot flame. 

At this time demonstrate the coflsistency of improvised napalm 
and burn a small amoU.ntiniront of the class. 

Soap dish: An excellent charge for both rupt!!__rtng and igni
ting the contents of volatile fuel containers. Using a standard GI 
soap dish, containers up to 100 gallons can be reliably attacked. 
Charge proportions are as follows: equal parts by volume of 
plastic explosive and thermate mix are placed in the container to 
be used, always insuring that the incendiary mix is placed against 
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7H+ 10 to 
7H+ 40 
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the target. The incendiary mix can be composed of a numher of 
compounds among which are three parts of potassium chlorate and 
two parts of sugar, or two parts aluminum powder to three parts 
ferric oxide, or ordinary match heads. In lieu of these improvised 
incendiary mixes, the contents from thermate grenade·s can be 
used. As a rule of thumb, a thin cigar box (from 1% -inches to 
1% -inches thick), loaded as specified above with one half C-4 to 
one half incendiary mix, will reliably rupture and ignite volatile 
fuel containers of up to 1,000 galloncapacity. A charge of approxi
mately twi.ce that size will successfully attack containers of up to 
5,000 gallon capacity. To prime these charges, always insure that 
the cap is inserted into the C-4, and not the incendiary mix. Hold
ing the charge in place may be accomplished by the use of magnets, 
tape, or adhesive. Always insure that the charge is placed BELOW 
the fuel level in the container. 

Fire soap dish against 55 gallon drum of diesel oil. 

Walk throagh demonstration area and return class back to 
bleachers. 

During walk through the below·-listed charges will be ex
plained and shown to the students. 

The charges will be emplaced for employment against tar-
gets. 

1. Bangalore torpedo. 
2. Grape shot. 
3. W. P. ambush. 
4. Timber charge. 
5. 3.5" rockets. 
6. Detonating cord in ditch. 
7. Cratering charge. 
8. Demolition ambush. 

At this time a 20-question spot quiz is conducted. The quiz will 
be handed in to the OIC. 

Fire demonstration charges. 

-~ CLO~:- In closing, emphasize that demolitions can play a 
--maJor role rn this simple war in Viet-Nam or anywhere in the 

-- world and that explo&--tve.s can be of great aid in civic action,_w9rk 
~o. Summarize main tOp~ass out summaries, then re--_ 

~---- ~------~ss to inspect targets and aepart -the--demoTit16Ilrange.-

7H+ 40 to 
8H 

~ ~-~ 

~ 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

CALCULATION AND PLACEMENT OF CHARGES 

LESSON PLAN 

1. CONCEPT: This subject is designed to give the student a working knowledge of the 
procedures involved in calculating and emplacing explosive charges to accomplish a wide 
variety of demolition tasks. Emphasis is placed on the techniques of problem solving, as 
opposed to extensive exercises in the mathematics of calculation. This subject includes 
the following: 

a. Gaining an appreciation of the need for accurate calculation and placement of 
charges, and the dangers of estimation. 

b. Formulas fo:r steel cutting, timber cutting, pressure charge calculation, road 
cratering and abutment destruction, and the calculation of breaching charges. Placement 
of each o:i the foregoing charges is also discussed . 

. c. Target reconnaissance and reporting procedures. 
2. COURSE SCHEDULE: 

a. This subject is presented w the Special Forces Officer Course. The instructor 
must be famHiar with subject U3. T7508, Introduction to Demolitions. 

b. In the homework assignment, the student wi.ll study selected paragraphs from FM 
5-25, Explosives and Demolitions, that deal with each of the general subjects mentioned 
in paragraph 1b, above. He solves the first requirement. 

c. Suggested time schedule: 

H to H+ 10 

H+- 10 to H+ 25 

H +- 25 to H + 50 

H+ 50 to 1H 

1H to lH+ 25 

Introduction to the subject of calculation and placement of charges, 
and the dangers of estimation. 

Familiarize the student with the rounding-off-rule and with pro
cedures for using the Demo Card, GTA 5-14. 

Acquaint the student with the three types of steel and the two types 
of steel cutting formulas. Rule of thumb for rail cutting, place
ment of charges for shearing, and devices for securing charges to 
steel targets. 

BREAK 

Acquaint the student with timb:;r cutting formulas, both external 
and internal, and with placement of charges to..eontrol the-direc
tion of fall when cutting trees. 

1H +- 25 to 
1H+ 4(} 

Acquaint the student with the techniques of road cratering, both 
~--~,- ty and deliberate. 

1H+ 40 to 2H BREAK 
~ 

~+20 Acquaint the ~ith the knowledge ~~ ~-cL~---
placin~ssure charges. ~-

2H+ 20 to 
2H+ 50 

2H+ 50 to 3H 

~----

uaint the student with formulaii! and placement techniques for 
emp breaching charges, usin_g ~ntional breaching tech-
niques. ~ 

BREAK -------------
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3H to 3H+ 10 

3H+ 10 to 3H+ 20 

3H+ 20 to 3H+ 25 

3H+ 25 to 3H+ 45 

3H+ 45 to 3H+ 50 
d. Issue Plan 

Acquaint the student with ERDL "Square Charge," for breaching 
reinforced concrete. 

Acquaint the student wUh advanced tamping concepts and the bub
ble charge. 

Acquaint the student with the advantages and limitations of ad
vanced techniques. 

Familiarize the student wi.th the use of the target reconnaissance 
report guide, and the problems of target reconnaissance. 
Summary is issued and discussed with the class. 

(1) Prior to class: Advance sheet with Target Reconnaissance Report Guide and 
GTA 5-14, Demolition Card. Section I, 1st Requirement. 

(2) During class: Section II, Summary. 
e, Conduct of Lesson 

(1} Prior to class: 
(a) Instructor. Develop a thorough understanding of the broad field of demo

litions, and concentrate on each of the formulas and techniques to be covered during this 
specific subject. 

(b) Student. Develop a working knowledge of the subject material by study
ing the homework assignment. 

(2) During class: 
(a) First hour: Instructor lectures on the requirement for accurate calcu

lation and placement and the dangers of estimation, the rounding-off rule and the use of 
the Demo Card, and on the types of steel and steel cutting formulas. Students work sample 
steel cutting problems 

(b) Second hour: Instructor lectures on timber cutting formulas and their 
placement. Students work timber cutting problems. Instructor lectures on hasty and de· 
liberate road cratering techniques. 

(c) Third hour: Instructor lectures on calculating and emplacing pressure 
charges and breaching charges. Students work problems in the calculation of breaching 
charges. 

(d) Fourth hour: Instructor lectures on ERDL square charge, advanced 
tamping concepts, the b11bble charge, advantages and limitations of advanced techniques, 
and target reconnaissance procedures. Summary is issued and instructor answers ques
tions. 
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H to H+ 10 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 
CALCULATION AND PLACEMENT OF CHARGES 

Good morning, gentlemen. This morning we have a 4-hour 
unit on, as you can see, Calculation and Placement. I am quite 
famHiar with the general feeling of letdown that is experienced 
when demolitions is brought from the range into the classroom, 
and I'll admit that it's understandable. I think most of us like the 
big bang associated with demo work, but we have in reality no 
more than just scratched the surface of demolitions when we have 
just learned how to construct and detonate the various charges .. 
The real meat of the subject lies in knowing how to use your demo 
like a surgeon's scalpel, so that you can skillfully dismember a 
target. 

Let's consider the two key words in our subject title. For 
all practical purposes they are inseparable. You must know 
WHERE a charge is to be put before you can calculate the amount 
of explosive to be used. The objective of this instruction is to 
fami.liarize you with the principles that govern calculation and 
placement. In this regard, let's consider what we wiJl and will not 
do during our class. 

We WILL be concerned with the principles of cutting, breach
ing, cratering or destroying certain types of targets. We will NOT 
become involved in detailed problem solving or long exercises in 
basic mathematics. We will work a few problems using various 
formulas, but our reason for working them will be to gain an under· 
standing of the formulas. The subject of calculation and place
ment is not an exact science; rather, it is a guide for our demo 
work, an effective starting point. In this subject, as in many others 
in Army schools, there will often be more than one solution to a 
given problem. 

The importance of knowing WHERE to place charges on a 
target can hardly be over-emphasized. 

Draw sketch of stepped steel shaft. 

COMMENT It is a fairly simple matter to teach an individual how to cut 
steel; this is no great problem at all. But teaching this in~ 
how to effectively cut- tne key members of a steel-b.ridge-io that a · 
specific desir~Q__r_esult is obtained; is qUite another matter. And 

_________ y~Lif .we--were only going to have to operate against one kind of 
--------------------- steel bridge, the problem would still be relatively simple. But 

when we co11si.der the many different types ofbridges, the different 
materials used_jrl bridge construction, and the fact that bridges 
are just one type~ out of dozens, the problem of learning 
ho to inflict a desired lev~truction on all of tneSe ta.rgAts 
beco a_ complex and demanding one.· Thro-1\.nowledge is.no.!__ 
gained i~-~i:i, or_~ays, OR wQeks. '· 
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Show Chart 1 

Your demo man in most cases will probably have the 
necessary knowledge to effectively attack and do~stroy a given tar
get. YOUR responsibility is to plan, study, and gather information 
about the target systems in your operational area. If you are 
charged with interdicting highways and have decided to concen
trate on bridges, YOU will have to decide which bridges to attack: 
your demo man wHI help plan HOW best to attack them. He is like 
a fine weapon, just point him in the right direction and he'll get 
the job done, but the responsibility for pointing him in YOURS. 

This morning's instruction will be broken down into the 
following distinct subjects: steel cutting, timber cutting, cratering, 
pressure charges, breaching, and some few advanced techniques. 
Before we proceed, it is necessary that we discuss a_r1d understand 
tamping. 

ON VGT 1 Shows effect of tamping. 

Unless you have recently been exposed to demolitions in
struction, you may think you understand the factors affecting tamp
ing, but some of the old ·~oncepts have recently been proved to be 
in error. Earlier, we taught, for instance, that a charge placed 
against a bridge pier underwater benefitted from the tamping effect 
of the water. This is not true. Also, except for shaped charges, 
we taught that almost every charge would be made more effective 
by the addition of tamping. Several of our advanced technique 
charges gain nothing by being tamped; this will be pointed out as 
we discuss these charges. 

Another development is the importance attached to the place
ment of the cap in a charge. Formerly, only in priming detonating 
cord did we pay close attention to the dtrection the cap pointed. 
Now this is a critical factor in the constrw;tion of many of our 
advanced charges. Before we proceed, are there a:1y questions at 
this point? 

A poor alternative to the ''calculation and placement" 
approach to demo work is estimating the amount of explosive 
needed. An experienced demo man's estimate may often be quite 
accurate, but the system is always open to error. Any mistake in
volving demolitions in a comb1t situation may hav_e ~E:l_rio~e
quences for a number of reasons.. OVERESTIMATING the amount,.-~-~ 
of explosive results in the waste of both the explosive and the effort 
required to transport it, neither of which can we afford to waste. 
Remember that the explosives will almost always have to be man
packed. Also, it may result in the concentration of too large a 
group of people in the target area, with its attendant possibilities 
of disaster. UNDER-estimating results in the failure of the demo 
task, and, quite often, the failure of that entire mission. A second 
chance is a luxury seldom affo.r~ a guerrilla force. Of the two 

42 

-~ 
'-. 



NOTE 

COMMENT 

H+ 10 to H+ 25 

evils, overestimating is much better than underestimating, but with 
a proper knowledge of calculation and placement, we can avoid 
both of them. Improper placement, of course, is equally as bad as 
improper calculation, whtch brings us back to the concept stated 
earlier, that the two words in our title are equally imp0rtant. 

ON VGT 2 Rounding-off Rule 

The rounding-off rule shown here is an inexact rule that 
requires two things of its user. One is a knowledge of how the ex· 
plosives are packaged, and the second element is simply common 
sense. If the answer to a problem worked with a formula is, for 
instance, a shade over 2%- pounds of C4, the rule states that the 
next higher packaged unit be used. A better solution, and certainly 
a more sensible one, would be to use one-fourth or one-eighth of 
the second block, thereby insuring that the job will be done, but 
the explostve will not be wasted. 

At this time take out your Demolition Card, GT A 5-14. This 
card is a fine ready reference for the demolitionist, and properly 
used in the field can be a great time saver. It contains much of the 
information that we need in demolitions work, and as you wi.ll note, 
it has been treated to be moisture resistant. Its sides have been 
numbered from 1 through 6. Let us begin by examining the infor~ 
mation contained on side 1. Remember that I made a point of stat
ing that TNT is our "standard" explosive, and that the effective
ness of the others is measured against it. In the "relative effec~ 
tiveness" chart we see that TNT is rated as having an effective
ness of 1.00. C-4, which some of you may remember has a deto
nating velocity of 26,000-feet per second (as against 21,000 fps for 
TNT), is more powerful than TNT, and thus requires less explosive 
to accomplish the same task. Its value is 1.3·1, and we DIVIDE the 
POUNDS of TNT required by 1.34 to determine the amount of C-4 
(or C-3 or C-5) that would be required. It is important to read the 
note below the chart, and see that ALL formulas on the chart yield 
an answer in POUNDS OF TNT. Next we see the penetration fig~ 
ures for shaped charges against reinformced concrete and armor 
plate. An immediately below that chart are listed some often-used 
rules of thumb and conversion factors for all tables. At the very 
bottom of the ca-rd take note of a valuable aid, a ruler scaled to 
inches on this side and centimeters on the other. 

A the top of side 2 we see the~chat't for calculating press~~--....----
- - cll.~!ges; note that au~_1Qp--oT fue chart ts tlle pre;::;sureC11arge 

formnni; -1(lOn t here the question often ariseS,---'-'wlih_thls 

~
~ 

card having all this in o · ion, why should a demolitionist bother------
to learn the formulas?" The ~re several answers. One, he may 
just rrot ~the. card, fo~ a v~ty of reasons .. Two, workir:_g_. the 
formulas g1ves h1m a feelmg for t~ln:mt£--0£_ explestve-req_ulred__ --
and a knowledge of his subject that simply rea&ng ready-made 

- ---answers will -never do. And third, t~harts only go so far, and 
to compute the pressure charge, for instan~-t. of a beam that is 
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higher than 5-feet and thicker than 3-feet, the formula will have to 
be used. The bottom p0rtion of side 2 contains timber cutting data. 
Remember, all you have to do is take the measurements and get 
the necessary <;limensions, and then read the answer in pounds of 
TNT directly off these charts. 

Side 3 c0ntains steel cutting information. It gives formulas 
and an example problem at the top, and instructions telling how to 
use the table at the bottom. The table is used much the same as 
the one discussed on side 2, and you'll note that the rounding-off 
rule is brought into play on almost every answer. 

Side 4 has breaching charges for reinforced concrete, side 
5, breaching charges for m3 sonry items other than reinforced C0n
crete, and side 6 has cratering and bridge abutment information. 
Sides 4, 5, and 6 appear at first glance to be complicated, but on 
closer inspection and by READING THE PROBLEM they are found 
to be, in reality, quite simple. We will refer to the cards again 
from time to time this morning, but for now please put them aside. 

For the remainder of this period we will discuss steel cut
ting, using standard techniques. It should be quite obvious that 
targets made of steel will often be primary objectives in g-uerrilla 
operations. At this point I would like to remind you of the desir
ability of tamping steel cutting charges, among others, to obtain 
maximum effect of the explosive. And yet we should remember 
that quite often our time in the target area will be so limited that 
tamping will be precluded. Thus our answers using steel cutting 
formulas are all for untamp:~d charges. 

Let's examine the three general classifications of steel, and 
see how they affect our formulas. 

ON VGT 3 Grade of Steel --1) Structural Steel; 2) Steel Alloys; 
3) High Carbon Steel) 

Structural steel or mild steel is the grade of steel which we 
will most frequently encounter, because it is the material from 
which buildings, bridges, and most steel structures are built. High 
carbon steel and the alloys, all being extremely hard, are grouped 
together for the purpose of our steel cutting formulas. 

OFF VGT 3 

The standard formula for cutting structural steel is: 
P= % A. "P," remember, equals pound of TNT required, while 
"A" equals the cross sectional area, in square inches, of the 
member to be cut. 

ON VGT 4 Steel Cutting Formula 

To determine the cross-sectional area in square inches of 
a steel member, break it down into rectangular sections; multiply 
the length of each section by its width, and add the sums together. 
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OFF VGT 4 

ON VGT 5 Problem on example steel "I" beam 

Di_scuss answer to problem. 

OFF VGT 5 

The answer to this problem is 21- pounds of TNT; does 
everyone understand how we arrived at this answer? Now let's 
carry this problem one step further, and determine how many 
POUNDS of C-3 and also how many pounds of military dynamite 
would be required to cut this same member. Refer to your table 
of relative effectiveness on page 1 of the demo card. 

Class take time to work both ofthese simple problems. Call 
on a different individual for each answer. (Instructor's note; C-3 
requires 15.75- pounds, or seven blocks; military dynamite requires 
23-pounds.) 

Now using this same formula, compute the number of blocks 
of tetrytol required to cut this structural "T" girder, using an 
untamped external charge. 

ON VGT 6 (Instructor's note: Call on student for solution. An
swer is 25- pounds of tetrytol, or 10 blocks.) 

OFF VGT 6 

For cutting steel where close contact between the explosive 
and the target is difficult

2 
due to its small size or irregular shape, 

we use the formula P = D . 

ON VGT 7 

You will note that to cut this chain we need two 1-pound 
charges, one to be placed hel'e at point A, and the other opposite 
it at B. If you will glance at page 3 of your demo card again, you 
will see that this formula holds true for chains, rods, cables, and 
bars ONLY UP TO A DIAMETER OF 2 INCHES~ Aoovethis di
ameter we can revert to P= % A. 

OFF VGT 7 
-~ 

Obviously, a very com~_get for us will be railroad 
and we have a simple rule of thumb for computing charges 
-~y_cuW:he ralls. ~ 
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H+ 50 to 1H 

COMMENT 

1H to lH+ 25 

ON VGT 8 

Refer to rules of thumb on side 1 of demo card. While it 
is true that 1-pound of TNT will cut rails larger than SO-pounds, it 
is also true that a simple cut is easily repaired. For this reason 
we carefully select locations where our charge wHl inflict maxi
mum damage such as those on this slide. 

OFF VGT 8 

ON 'l'JT 9 

OFF VGT 9 

As we conclude this discussion of steel cutting, let's con
sider the proper methods of placing charges against the targets. 

ON VGT 10 

To achieve maximum effect, close contact wi.th the target 
is required. When cutting irregular shapes o:r thicknesses, more 
explosive should be placed against the thicker portions. Holding 
charges in place effectively poses a very real problem for the 
demolitionist. 

OFF VGT 10 

One of the best devices we have fo:r this purpose is the 
rivet-punching, powder-actuated driver; but don't expect many of 
these to be available for use by a guerrilla force. This slide shows 
some expedient methods of securing a charge to its target. 

ON VGT 11 

Individual ingenuity will be required to solve this problem 
under combat conditions. 

OFF VGT 11 

Are there any questions regarding anything we have covered 
to date? 

BREAK 

We will begin this hour with a discussion of cutting timber 
by the use of explosives. As one student, who must have been a 
forest ranger in civilian life, once pointed out, using explosives 
to cut trees is a terrthle~waste of wood. But while his statement 
is undeniably true, he misse{i---tbe point of our problem--we're in 
the DEstruction business, not CON"St~ion. Let's think of afew 

'~~ . 
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of the reasons we have for wanting to cut wood. We may want to 
destroy bridges or other structures built of wood; we may want 
to fell trees across a road and create an abatis; or we may want 
to cut trees quickly for the purpose of creating a DZ; or, to get 
back to our frustrated forest ranger's hypothesis, we might con
ceivably even want to fell trees quickly to use them in construc
ting fortifications. 

One thing we should do before deciding to use demolitions 
for timber cutting is to be sure that this is the best way of getting 
the job done. For instance, if our target is a wooden bridge, if 
time permits and materials are available and the weather is favor
able, then fire would undoubtedly do the most complete job of de
struction. Some frivolous types in past classes have even men
tioned using termites. 

The formulas for cutting timber with explosive charges 
are designed to cut most woods; but tropical hardwoods and such 
fibrous woods as conconut will require experimentation to deter
mine correct charges. Please refer to the timber cutting charges 
on page 2 of your demo cards. Those of you who have had contact 
with d'3molitions before will at once recognize the two formulas 
shown here. The external cutting method uses the formula: 

Since we will seldom have either the time or equipment to bore a 
hole in wood so that we can use an internal charge, this formula 
is the one we will most often use. "P" in this formula, remember 
equals pounds of TNT; while ''D" is the LEAST DIMENSION in 
inches. (Give demonstration of breaking a board, and show how 
common sense dictates that we break it at its thinnest point.) 

Work the problem shown here and be prepared to present 
your answer to the class. 

0~ VGT 12 (Call on a student for his answer, and insure that 
everyone understands it before proceeding.) 

O.FF VGT 12 
----- -~------------

A knowledge of placement of chargests important in timber 
cutting as- it is in the rest of oul' demo work. When you desire to 
completely sever the timber (and the:re-may /~ 

~~ ___ will not), the explosive must completely encircle the target. Divid--------
-----~packaging the explosive to permit such encirclement can 

- be a tim~ingchore; and as with most of our combat charges, 
effort should be~. to prepare them ahead of time. When cutting 
trees to form an obst~ -yb.~xplosive should be concentrated as 
much as possible on oneSrne. o:r-the-tr<=\e-:-this, t~e~h the 
proper formula, will leave -the felled tree attached-to ITs s~-
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There may be times when we will want to control the direc
tion of fall of a tree, such as to create a temporary roadblock as 
a part of a vehicular ambush. Any one or all three of the following 
factors will affect the direction of fall: The location of the charge 
on the tree (it will fall TOWARDS the side where the charge is); 
the natural lean of the tree; and the wind. Only congiderable ex
perience, and perhai.)S even a degree of luck, will enable a demoli
tionist to consistently fell trees in a predetermined direction. 
Small kicker charges placed well up on the tree may also push tt 
in the desired direction. 

Another very effective WliY to cut timber is by using an 
internal charge. The internal formula is: 

p: n2. 
250 

While I don't intend to work any problems using this formula, 
there are some important things to know about placement of the 
charge. The hole is bored approxims.tely two-thirds of the way 
through the target, and the charge is placed as close as possible 
to the exact center. If the charge is too large to effectively go in 
one borehole, bore the second as close as possible to the first, 
and prime the charges for simultaneous detonation. If the target 
is other than round or square, i.e., a long oval or a rectangle, the 
hole should be bored parallel to the long axis. All internal charges 
mu.st be tightly tamped if maximum effect is to be realized. If 
we have the time and equipment, the use of internal charges per
mits great savings in explosives. Onelastpoint, although we would 
seldom use an internal charge operationally, it does possess one 
advantage which might lead to its use; once in place, it can be so 
effectively concealed that only a careful search would reveal it. 

We have now covered the two formulas on your demo card, 
but there are a few more that you should know about. One is the 
formula for felling trees to create an obstacle, when we want the 
tree down BUT NOT SEVERED FROM THE STUMP. The formula 
is: 

p:i)2. 
50 

"P" in this form\Jla yields an answer in pounds of TNT, and is 
calculated to give us the amount of explosive to use in~ot. 
We should ·remember that different test shots will be requirea--- -
for varying types of wood; in other words this formula may work 
without further adjustment on most oak trees in a given stand! but 
it may be too heavy for elm in the same area. It should be noted 
that this information is contained in C-1 to FM 5-25, and the in
formation given on ~ 119 is in error and has been superseded 
by the change. Work thfs-8-il:p_ple problem and be prepared to pre~ 
sent your answer to the class. ~. 

'~~ 

~~, 
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1H+ 25 to 

~~+40 

ON VGT 13 (Discuss answer, insuring everyone understands it.) 

OFF VGT 13 

Here is one more relatively new external formula, and a 
very convenient one. It is P • C. "P" in this case is C-4, and 
"C" is the circumference of the target in FEET. This formula 
holds true for trees up to 5%, -feet in circumference. Although this 
formula is one that has been superceded by change 1 of the man
ual, it is, nevertheless, a workable one. As a point of interest, 
this formula has been used by speoial forces demolitionists in 
Laos with a fair amount of success. They used a cord, knotted 
at 1-foot intervals, for the measuring device when faced with the 
task of teaching illiterate indigenous troops how to cut trees. C-4 
was present in the country in quantity, and with very simple in
structions on how to compute the number of blocks of C-4 from 
the number of knots in the cord, our people were able to get their 
point across easily. As I mentioned a minute ago, this particular 
formula HAS been superseded, but it DOES work. I mention it 
primarily to illustrate how the teaching problem can be solved 
in spite of literacy and language problems. 

One point worth remembering in connection with timber 
cutting formulas is that they are a guide or a starting point if you 
ever become involved in large scale timber cuttingoperations. By 
conducting some careful experiments at the beginning of the oper
ation, and adjusting the explosives so that just the right amount 
is used, you will probably be able to effect considerable savings. 
Are there any questions at this time? 

Before we leave our discussion of timber cutting complete
ly, there is one more important point that the manual makes re
garding the placement of timber cutting charges, and it is an im~ 
portant one to remember in all of our work with C-4. In Change 
1, paragraph 119a, it states, "The C-4 should be cut carefully so 
that kneading will not be necessary. If the explosive is rolled or 
worked with the hands, it will become soft. The soft explosive is 
considerably less effective than the pressed explosive block.'' I 
will refer back to this concept when we discuss our advanced tech
niques. ! Remember that the density of the explosive is directly 
related to its effectiveness. 

-
The remain er of -this_ hour will be devoted to a brief dis· 

~ ---Busslon- cr~tering. Road -cratera.--t-e.~effec!~ve obstacles, 
. ~too _w1de to be spanned by track laying-vehiCles and too 

deep and tOO teep-sided for vehicles to pass througli m~. Guer
rillas may no ect to engage in cratering operations very often, 

-nut when they do it necessary, the crater must be an effeettve 
one, In other words, ny obstacle is made more effective i~~Js______ 
covered by fire, and gu illas may well no~ abl-t! tcrrerhain on · 

. the scene and provide such ~. - ~ __ --~ 

~-~ 
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1H+ 40 to 2H 

Refer again to your demo cards, page 6. You will see that 
there are two types of craters listed; the deliberate road crater 
and the hasty method. Keep in mind that either cratering method 
entails the expenditure of considerable time, effort, and explosive. 
The main difference between the two types of craters lies first 
in the amount of work involved; the hasty method being quicker and 
easier to put in. But the hasty crater is not as effective an ob
stacle as the deliberate. 

Breaching concrete or other hard surface roadway may 
often be a problem that must be solved before your boreholes can 
be sunk. Whether this is done with demo or with tools, in either 
case it doesn't add up to a silent clandestine type of operation. 

0~ VGT 14 (Charges for Road Cratering) 

This cross-sectional view of a road with charges emplaced 
to create a deliberate crater is similar to the one in your demo 
card. Holes are bored 5-feet apart, center-to-center, in line; end 
holes are 7-feet deep, and the others alternating 5 and 7-feet deep. 
Use ammonium nitrate 40-pound cratering charge; two charges 
in the 7-foot holes, one in the 5-footholes. Note that here we came 
out with an even number, and the rule of thumb is to make the cen
ter holes the 7-f0ot, 80-pound charge variety. All charges are 
primed for simultaneous detonation, are well tamped, and are dual 
primed. 

OFF VGT 14 

0~ VGT 15 

Here we see the hasty crater charge set-up. All holes are 
of equal depth, from 2!f2 to 5-feet. Again they are 5-feet apart, and 
be sure to start at the shoulder of the road. Ten pounds of ex
plosive per foot of depth of the boreholes. Crater should be 
1!f2 times deeper and 5 times wider than the depth of the bore
holes, and about 16-feet longer than the line of boreholes. The 
sides have a slope of 30 to 60 degrees, depending on the type of 
soil. And speaking of soil types, remember that an effective cra
ter cannot be blown in loose sand. 

OFF VGT 15 

Before dismissing the problems of road cratering, we should 
remember that before we candigboreholes, it may often be necess
ary to first break through a hard surface pavement. As you dis
covered in the course of solving the homework requirement prior 
to class, there is atec n or this type of breaching that amounts 
to a rule of thumb. Simply sta it requires 1-pound of TNT for 
each 2- inches of pavement, covere twice as much (or in this 
instance, 4-inches) tamping. This of ~se is anything but a 
clandestine way to breach the pavement; with it you sacrifice 
silence but gain speed. Are there any questions at this time? 

BREAK 
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NOTE 

COMMENT 

NOTE 

COMMENT 

This hour, gentlemen, is designed to familiarize you with 
the formulas and principles employed in the use of pressure and 
breaching charges. We will begin with pressure charges, because 
I want to follow our discussion of breaching charges with informa
tion on an advanced breaching technique. It is necessary to pay 
careful attention to the nomenclature of these two completely dif-
ferent charges. _ 

Pressure charges are used against simple sp_an, reinforced 
concrete, T-beam bridges. So a pressure charge has -its place in 
the relatively narrow field of bridge destruction, and we'll be re
ferring to this technique again in our br-idge demo class. The effect 
of exploding pressure charges is to partially breach and overload 
the span; this causes the bridge to break in mid-span and pull free 
from the abutments or piers. The formula we use to compute the 
pressure charge is: P = 3H2 T. P equals pounds of TNT for EACH 
beam, all charges tamped. H is the height of the beam in FEET, 
and T is the thickness of the beam in feet. Using the dimensions 
given on this slide, and referring to side 2 of your demo card, what 
size charge (using TNT) will be required? 

ON VGT 16 

Be prepared to present your answer to the class. 

Discuss answer thoroughly. 

OFF VGT 16 

Now put your demo cards aside for a moment, and look at 
this next problem. 

ON VGT 17 

You will note that in this problem the center T-beam is 
smaller than the outside beams, so you will have to compute two 
different sized charges. Work the problem using the formula..___and 
be prepared to present your answer. Now you'Unotice-1n~our ans
wer that the total charge to overload and break one span is 360-
pounds; and to be really effective, we would usually want to cut two 
spans. The~ tbtal for_two is 720-pounds, which I think is a very sig
nificant figure. Too ofterr"W~aJend to overlook the massive amounts 
of explosive and otheJ?---ms~Tht iremember all of these charges 
must be tamped) thgt-are needed to accompli-Bh :relatively ::liJ:nPla 

___,_=.u--'-"<--'t':.£:a~~h.l5, And even if we break twg_spans on this _]?_ridge, we 
have on y · ted temporary damage that would pose -fiOgreat 
challenge to a g<) engineer unit. To completely demolish this 
bridge and make i rebuilding a major problem, we would have to 
destroy. its abutme~ ooting, d~ intermediate supports__- _ 
Dependmg on the s1ze, s ~compoSition of these compon-
ents, the amount of explosive l'equiredcQuJ.rleasily reach the neigh
borhood of two tons. Of co~e, a guerriH~ Ejel~o~_E~ ~ ~ __ 

I ~ 
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concerned with COMPLETE destruction of a target, which 
fortunate because they would seldom lle able to carry it 01 

OFF VGT 17 

This formula is not effective for use against continuo 
span concrete bridges because the ends of the spans are not fr 
to pull loose at the piers or abutments when the center of the sp 
is broken. 

ON VGT 18 

This slide is interesting because it illustrates a mistak 
a glaring error. Can anyone spot it? The answer is that tl 
charges are emplaced near the pier, and not at midspan. All' 
the work that went into calculating and preparing these charg{ 
would probably be wasted, or at least maximum destruction woul 
not be realized. Are there any questions on pressure chargE 
before we proceed? 

OFF VGT 18 

The remainder of this hour will be devoted to a discussio 
of breaching charges. The most important use of breaching charg 
es is in the destruction of bridge piers, bridge abutments, an 
field fortifications. They may also be used to breach walls and t' 
blow holes in concrete slabs and roadways. Breaching charge: 
provide us with possibly our most complicated formula, and th1 
reason this subject gets complicated is because of the many vari 
abies. The thickness of the target to be breached is one variable 
the material from which the target is made is another, and th( 
tamping factor, which depends on the location and tamping of th( 
charge, is another. The formula for calculating breaching charg· 
es is: p: R3 KC. P equals pounds of TNT required. R is th{ 
breaching radius in feet. K is a material factor, which reflect~: 
the strength and hardness of the material to be demolished. C iE 
the tamping factor, which, as I already mentioned, depends on thE 
location and tamping of the charge. This is one formula that ob· 
viously will NOT need to be memorized by the demolitionist, be
cause it can only be used in conjunction with tables of values for 
K and C. 

We will examine the problem of breaching byfirst--con::sidor 
ing the conventional, and possibly most complicated, approach. 
Turn to page 127 of FM 5-25. As an indication of the importance 
of reading the fine print, notice the note midway down the page. 
Now direct your attention to Table X, and notice how the values of 
material factor, K, change from ordinary earth up to reinforced 
concrete. Now turn the page and examine figure 83, which gives 
the values of C. There is some valuable information contained in 
that chart; note for instance the disparity between the value of the 
tamped internal charge, 1.0, and thatfQr an untamped charge placed 
at ground level, 4.5. For our purposes, in -a combat situation, we 
would ALWAYS consider K to be reinforced concrete if we were 
unsure of its exact composition. 
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Now let's look at sides 4 and 5 of our demo cards to see how 
it has helped simplify calculation of breaching charges. Note that 
the chart on side 4: is for reinforced concrete only, but that all we 
have to do is measure our target, determi.ne how the charge i.s go
ing to be emplac~ and read the amount of TNT directly off the 
chart. For instance. what amount of TNT will be required to breach 
a wall 3% -feet thick, using an. untamped charge halfway up the 
wall? 

The answer is 83-pounds of explosive. Nowto better gain an 
appreciation of the amounts of explosive required for this task, look 
at the amount needed to breach an 8-foot thick wall with an untamp
ed charge at ground le~el. ~ine hundred and ninety-one pounds is 
certainly a large amcant, and by simply moving the charge up 8-
feet off the ground. we can cut that figure to 771-pounds. But think 
of the problem of securing 771-pounds of explosive against the 
target 8-feet off the ground. 

Now look at the table of conversion factors for material 
other than reinforced concrete on side 5 of the demo card. Now 
let's read together each of the five steps for using this table. As 
you can see, the demo card has greatly simplified our task when 
we are faced with a breaching operation. Now put the card aside 
again for a moment. and let's workthisone simple breaching prob
lem. 

ON VGT 18 

Use Table X in the manual to determine the value of K, and 
Figure 83 for the value of C. Be prepared to present your answer 
to class. The reaJ.ly important point to remember in connection 
with breaching by conventional methods is the large amounts of 
explosive required. 

Fully discuss answer. 

OFF VGT 18 

At this time we will consider one of our advanced techniques 
that offers great savings in demolitions. Now remembering that 
we needed 124-pounds of TNT (which converts to 94-pounds of C-4) 
to breach the 4-foot wall in the problem just worked, here -rs-a: 
meth_od that wl.lr dr~sticallj'_~educe-that figure. First though, let's 
consider the amounLrequired if we would employ an internal charge 
in this reinforced concrete wall; glaneil!g ;llJ!le_ <!emo card we see 
that it is only 8-pounds of TNT but tne problem of placing the 
charge_ internally shouldn't need any elaboration. --------

Discllss..__the opposed charge principle,. !Qle of thum__l:l.__ and 
amount necessa~this~~e 4-foot target._ Multiply tq,r-

0 

ickness --n;~feet by i,~ giVes the number -at peunds .of 
PLAST --explosive required. Round off fractions of feet to the 
next higher foot. Divide total amoUnt bf -explosive required in half 
and construct two identical charges. Place diametrically opposite 
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each other (a problem in having both sides of the target access
ible), and prime each charge from exact center rear, and insure 
simultaneous detonation of both charges. So you can see that we 
will use only 8-pounds of plastic explosive (not TNT), and while we 
have to take some pains in the placement of the charges, we achieve 
the same effect with, relatively speaking, the same small amount 
of explosive. During the next hour we will examine another ad
vanced technique. Are there any questions? 

BREAK 

Now we have seen during the past hour how it would require 
124-pounds of explosive to breach a 4-foot thick wall of reinforced 
concrete. And we then discussed a technique whereby the charge 
could be reduced all the way down to 8-pounds. At this time 1 want 
to acquaint you with still another breaching technique. While it 
does not offer savings as dramatic as those given by the opposed 
charge, it does offer great savings over the conventional tech
nique. In addition, this new technique is quicker and simpler to 
emplace than the ear muff, requiring access to only one face of the 
target. And there is one drawback that 1 have not previously men
tioned, regarding the use of the opposed charge, which is that it 
has only been proven effective against targets up to 4-feet thick. 

The following breaching technique was developed by the 
Engineer Research and Development Laboratories at Fort Belvoir, 
Virginia, as a result of tests conducted in 1958, 1959, and 1960. 
The technique has no convenient title, but it is referred to as 
''Hasty demolition of concrete structures" in the ERDL study. We 
will call it the ERDL square charge. 

ON VGT 20 

While no formula that is usable by troops has been evolved, 
this table shows the amount of plastic explosive required for 
breaching walls from 1 through 8 feet thick. A brief explanation 
will acquaint you with some of the most important principles 
governing the employment of these charges. 

First, the C-4 should be placed a distance equal to the thick
ness of the target above its base to be most effective (in the study, 
charges placed at the base of a slab produced craters 23 per cent 
smaller than those placed above the ground). So we are still faced 
with the problem of holding our charges in place. If you will notice 
the amount of C-4 called for on the chart to breach our 4-foot wall, 
you'll see that it is 20 blocks, or 50-pounds, which is an appreci
able saving over the 124-pound figure (or 94-pounds of C-4) we 
discussed awhile ago. To return to the principles of employment, 
a square charge yields best results. Best effects are gained from 
rear center priming, or initiation. Tamping does not increase 
the effectiveness of these charges. Close ci::mtaot with the target 
is required, and charge thickness indicated on the chart must not 
be deviated from. Are there any questions on this breaching tech
nique before we proceed? 
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NOTE 

OFF VGT 20 

Before we continue the discussion, this seems an appro
priate time to briefly discuss an advanced tamping concept. 

ON VGT 21 

At the top of this slide you will notice a charge tamped using 
the conventional method, with tamping material surrounding the 
charge. And here at the bottom we have the advanced concept. 
Note that the charge is primed on the side away from the target, 
with the cap directed through the body of the explosive towards the 
target. The tamping material is wet sandbags, or we'll assume it 
is if it is to be effective. Note that the shock waves travel diagonal
ly out and down through the tamping and into the target. Thus in 
the advanced concept we're not trying to confine the force of the 
blast; we are channeling it into the target. 

OFF VGT 21 

Some members of the class may have been somewhat start
led back during the first hour when I made a statement regarding 
underwater charges and tamping. Specifically, what I said was 
this: That a charge placed against a bridge pier underwater does 
not benefit from the tamping effect of the water. This statement 
is in direct contradiction of demolition concepts taught only 4 or 
5 years ago. When the Engineer Research and Development Labor
atory emvloyed a large staff of scientists to investigate all phases 
of demolitions activity, this group began, appropriately enough, by 
taking nothing for granted. They agreed that water is certainly a 
fine tamping agent, under the correct circumstances, but that it 
does not ALWAYS increase the effectiveness of explosives. Let me 
show you by means of this simple sketch how water may hinder 
rather than help an underwater charge. 

Draw simple sketch of pier underwater, with a charge in place. 

While it is true that the water pressure is pushing against 
this charge at "X" pounds of pressure per squai'~_inGh, it is also 
true that it is pushing in on tha_entire--circurii!erence of the pier at 
the same pressure. Water has an absorbing or muffling effect on 
an explosion, so that when the charge detonates, the water absorbs 
the effect of the blast at the same time that it helps actually to 
compress. or strengthen the pier. In contrast to this effect, we 
have the folloWing-example. 

~ Draw simple ske~ side view of a dam, with a high 
watel: level on one side only, aneta charge placed behind the dam, 
on the water side. 
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In this case the charge WILL receive full tamping benefit 
from the water, and the weight of the water will undoubtedly cause 
damage far out of proportion to that which would normally be ex
pected from a similar charge on a similar type target where the 
tamping material was changed to earth. 

ON VGT 22 

The technique illustrated here is one whereby somewhat the 
sa:.'Ile effect as that found in the charge behind the dam can be 
created artificially. We begin with a target that is completely sur
rounded with water. On one side we place a much smaller charge, 
perhaps only some 3 to 5-pounds. This smaller charge is primed 
with a length of detonating cord that runs up above the surface. 
(This is the easy way to prime underwater charges, and it solves 
many problems of waterproofing electrical circuits.) The elec
trical cap attached to the main charge is of the delay variety; that 
is, it is a 1; 32 of a second delay cap. Both caps receive their 
electrical charge at the same instant. The smaller, or bubble 
charge, naturally detonates first, and by thl~ very nature of the ex
plosion, a rapidly expanding cloud of gas is formed. One-thirty
second of a second later the main charge detonates, and it is able 
to exert force through the pier into the free air or bubble created 
opposite. This technique can be expanded to incorporate several 
"bubble charges," and as with many advanced techniques it has 
the advantage of saving explosive and the disadvantage of requiring 
m:Jre time and effort to emplace. 

OFF VGT 22 

Before anyone is misguided into thinking that the various 
advanced chat'ges have rendered conventional demolition formulas 
and techniques obsolete, consider some limiting factors. Most 
advanced techniq~es rely on the use of plastic explosive, which 
conceivably might not be available in an operational area. Also, 
many of these charges require considerable time and effort to pre
pare, certainly a limHi.ng factor if too much time in the target 
area leads to loss of life. One final point that deserves mention: 
we are not going to be able to mold or work plastic explosives 
under arctic conditions. But when conditions are favorable for 
their use, the advanced techniques are efficient, economical, and 
highly satisfactory. 

At this time I would like you to take out your target recon
naissance report guides that you received with the advance sheet for 
this subject. For most of the remainder of this hour we will dis
cuss the various elements of this guide. Remember that the key 
word here is GUIDE, and that this format is designed primarily to 
systematize your thinking on this very important aspect of demo! i
tions activity. It may be that you will find it necessary to change 
the format of the form you choose tou~, depending on local 
conditions and the guerrilla force that you may hQounter. As long 

""''~,--, '~~, 
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as a systematic procedure is followed, and the necessary informa
tion obtained, the format employed could hardly be of less import-
ance. 

Discuss each element of the form with the class, stressing 
the problems involved. The requirement for accuracy and com
pleteness of information will often have to be balanced against ac
cessibility of the target and security requirements. Sketches of the 
surrounding terrain are extremely important, inasmuch as the re
port form will usually serve as the basis for developing the tactic
al plan in connection with the demolition task. Overlooking a small 
ditch or a few strands of wire could easHy spell the difference be
tween success and failure in a night raid, where split-second tim
ing and coordination are required. 

At the conclusion of the discussion, a completed form is 
issued to the students. This form will contain the result of a com
prehensive target reconnaissance and will reflect close attention 
to detail. 

ON VGT 23 

By way of a brief summary, let's examine the four consid
erations shown on this slide. We must consider all of these things, 
and a few others not listed, in determining exactly how we will 
attack any given target. The second point, "Extent of damage de
sired," is one that I have so far mentioned only briefly, if at all. 
If, for instance, we are chargedwithinterdictinga highway system, 
and it is possible that friendly forces will soon be in the area, our 
instructions might be to inflict only partial damage on key bridges. 
This way enemy troop movements will be hindered, but friendly 
rebuilding of the bridges will be facilitated. 

And we must not forget to consider all means of destruction 
at our disposal. If fire or some other type of sabotage will suit 
our needs, then by all means we should save our explosives and 
adopt the alternate method. Efficient and effective destruction of 
a target often requires studying the target system until you gain 
almost as much knowledge of it as the engineers who built it. In 
other words a knowledge of calculation and placement giU-ist?t 
the whole answer to our demolitions problems. Next comes target -
selection, §Uld on some target systems this poses no great prob
lem. On otlier&r-ll.ighly technical knowledge will be required to 
enable you to affa~ wints. 

~ A l'P there- any qUestions? Dismissed. 
-~ 

--~ 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

BRIDGE DEMOLITIONS 

LESSON PLAN 

1. CONCEPT. this subject is designed to give the student a working knowledge of bridge 
destruction through the use of explosives. The subject includes the following: 

a. Consideration and planning for partial or complete bridge destruction, to include 
intelligence sources. 

b. Nomenclature of fixed bridges, and the major bridge types. Abutment destruc
tion. IJier destruction, and destruction of superstructures. 

c. Problem requirements are that the students plan specified levels of destruction, 
calculate the --ciDt:Pge~ required, and plan their placement against a specific bridge. 

2. COURSE SCHEDULE. 
a. This subject is presented to the Special Forces Officer Course as the final demo

litions subject in the course. Instructor must be thoroughly famlliar with all previous 
demolitions subjects. 

b. In the homework assignment the students will study appropriate selections, per
taining to bridge destruction, in FM 5-25. They review the material previously pre

,sented during 756, and solve problem requirements prior to coming to class. 
, c. Suggested time schedule: 

H to H+ 5 

H+ 5 to H+ 10 

H+lOtoH+25 

H+ 25 to H+ 35 

H+ 35 to H+ 50 

H+ 50 to lH 

lH to lH+ 25 

Introduction to bridge demolitions, with emphasis on the special 
problems facing guerrillas in this field. 

Discuss the nomenclature of fixed bridges. 

Discuss the problems of abutment destruction and the methods 
employed. 

Discuss the problems of pier destruction and the methods em
ployed. 

Familiarize the students with the eight basic bridge types, and 
with the locations for emplacing charges to destroy each. 

BREAK 

lH+ 2~ lH+ 50 Introduce the specific bridge problem by distributing the general 
------------------~itua~ion, answe_ring any qu_estions_ pertaini_ng to it, and _ _t~e first 

lH+ 50 to 2H 

2H to 2H+ 25 

2H+ 25 to 2H+ 50 

~ment. Discuss solutwn to first reqmrement. -

BREA~ 
~ w 

Students wo out answers to second -requirement, and student 
work groups are alled on for solutions whtctr-=-~ussed before 
the solution and ne :re~ment are distributed. ~ 

~ 
Students solve third ~uirement, and solutions are presente~- - -
discussed. 
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2H+ 50 to 3H BREAK 

3H to 3H·25 Students solve fourth requirement and solutions are presented 
and discussed. 

3H + 25 to 3H-50 Summary is distributed and discussed by the instructor. Summar· 
ize all material covered in past 4 hours. 

d. Issue Plan 

(1) Prior to class: Advance sheet and first requirement, Section I. 
(2) During class: 

(a) Section II, general situation and second requirement. 
(b) Section III, solution to second requirement, and the third requirement. 
(c) Section IV, solution to third requirement, and the fourth requirement. 
(d) Section V, solution to fourth requirement, and the fifth requirement. 
(e) Section VI, solution to the fifth requirement. 
(f) Section VII, summary. 

e. Conduct of Lesson 
(1) Prior to class: 

(a) Instructor. Review all previous demolitions instruction and gain a 
thorough understanding of bridge demolitions. 

(b) Student. By studying the homework assignment and reviewing subject 
756, he develops a general knowledge of the subject. 

(2) During class: 
(a) First hour: 

1. Instructor lectures on the problems of bridge demolitions for a 
guerrilla force. 

2. Lectures on nomenclature and types of bridges, problems of abut
ment destruction and pier destruction, and methods for destroying each of th•~ eight major 
types of bridges. 

(b) Second hour: Students solve requirement concerning intelligence sources 
for bridge reconnaissance. Students solve requirement to plan a specific level of de
struction against a typical bridge target. 

(c) Third hour: Students solve two more requirements each involving a 
different level of destruction. Instructor summarizes and answers questions. 
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H to H+ 5 

NOTE 

-- --~~ 

COMMENT 

UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

BRIDGE DEMOLITIONS 

Good afternoon, gentlemen. To date in our demolitions train
ing we have used the broad brush approach, often mentioning the 
specialized demo tasks which occupy the special forces demoli
tionist, but seldom coming to grips with any of them. During the 
next 2 hours we will delve a bit deeper into one specific field of 
demo work, bridge demolitions. A question that might well arise, 
and one that deserves an answer, is why select this specialty over 
the others? The reason is simply that a prime mission of a guer
rilla force is to interdict enemy rail and highway systems; and 
there are no more lucrative targets in a transporation system 
than its bridges. 

During the next 2 hours we will first become familiar with 
the various types of bridges, and then discuss the simplest and 
surest ways to render them unusable. Virtually everything that 
we have studied so far is applicable to bridge demolitions. We 
have learned how to cut steel and timber, how to breach reinforced 
concrete, and how to use pressure charges and cratering charges. 
So we already possess the essential tools for bridge destruct1on, 
and now only have to learn how to apply them against the different 
types of targets. While I say ''only," this is really a far from 
simple task. 

We use demolitions to destroy bridges to delay the enemy. 
Obviously the most completely dest,royed bridges can be rebuilt 
IN TIME by a determined enemy. The factors which effect bridge 
demolitions by conventional forces are of necessity somewhat diff
erent than those affecting bridge demo by a guerrilla force. Dis
regarding the conventional approach to the problem, let's think of 
some considerations that will govern the EXTENT of destruction 
that a guerrilla force will plan for. 

Call on several students for opmwns, and guide the dis
cussion so that most or all of the following points are included: 
tactical, strategical, and even the local political situations; length 
of time desired to delay the enemy; bypasses available; time 
available on the target; compare results to be obtained with other 
possible attacks elsewhere; ~m rna.npower, equipment, and 

ives_available; an~ossibility that-friendly forces may 
reoccupy a anarequire the bridge. -------------, 

- ' ----- -- ------
As I mentioned ~~dur.ing our class-on----c&I6ulation aw:f 

Placement, COMPLETE DF{~TRUCTION of a bridge will seldom 
be required;-- I will qualify that statement and add that it will sel-

- ----------------~~ dom be required of a convention~.:fo_rg_e_.__ Iti§_ difficult to i_magine 
~EN complete destruction would '---EyEH be requw-ed -ef a guer

ril~ce--,--.a.nd we can dismiss the problem as one of little con
cern to us. We can make a gener::il-statement to the effect that 



COMMENT 
H+ 5 to H+ 10 

NOTE 

COMMENT 

NOTE 

COMMENT 

COMMENT 

H+ 10 to H+ 20 

"in guerrilla operations we will usually seek the most economic
al ways to destroy bridges." We are vitally interested in econ
omy of time and explosive, and for this reason such techniques 
as bridg¢ abutment destruction will not often be attempted by 
guerrill;ls. 

:Beginning on page 152 and carrying over to the end of page 
153 tn FM 5-25, there are ten points listed that should be consid
ered. when planning a bridge demolition. All of these points, which 
you read in your reading assignment, are important to the con
ventional demolitionist, but they may not receive equal weight in 
the guerrilla's considerations. The one point that is equally im~ 
portant to both groups is the first one: ''An individual qualified 
in bridge design and construction is best qualified to plan the 
demolition of bridges. Particularly in the case of large complex 
structures, such a person should be sought out to plan, or to assist 
in planning, demolitions." 

Very conveniently, the nomenclature of fixed bridges is 
divided into two main headings, each of which breaks down into 
four separate parts. 

ON VGT 1 

The SUBSTRUCTURE is made up of ABUTMENTS, the 
ground supports at the end of the bridge. FOOTING is that part 
of a bridge support which rests directly on the ground; it distri
butes the load. END DAY£ is a retaining wall of concrete or ma
sonry at the end of a bridge which supports the bank; it keeps the 
approach road from caving in. INTERMEDIATE SUPPORT is a 
support beneath a bridge between the abutments; a pier or bent. 

The SUPERSTRUCTURE is composed of LOWER CHORDS, 
the lower members in a panel of a truss which run parallel to the 
deck. UPPER CHORDS include the upper members in the panel. 
STRINGERS run longitudinally with the bridge and directly support 
the deck. DECK and TREAD: the deck is the actual floor of the 
bridge with the tread being the top surface material. 

OFF VGT 1 

While you don't necessarily have to memorize these terms, 
you should become familiar with the function of each com~-~--~ 
in a bridge. Much effort and many lives have been wasted because 
people charged with the demolition of a bridge did not know where 
to place the charges. Destroying the deck of a bridge while leav-
ing the load bearing members intact is not bridge destruction; it's 
a minor annoyance. 

As I have already mentioned, we will not beco~e too invol v
ed in bridge abutment destruction, However, we will spend a few 
minutes in familiarizing you with the basi{! rules for abutment de
struction. Abutments by their very nature are difficult targets to 
destroy, requiring large amounts of explosive and much time and 
effort for emplacing the charges. They can be destroyed by either 
internaJ. or external breaching charges, or by charges pla~ the 
fill behind them. Whatever method is used, the entire width of the 
abutment must be destroyed if the demolition is to be effective. 
Demolition of abutments is especially effective where the topog-
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raphy forces the enemy to use the existing site for a new abutment. 
This is an important consideration, one that might well dictate 
that abutment destruction be attempted. 

Charges in the fill behind an abutment offers the advantages 
of economical use of explosives, and at times permtts conceal
ment of the charges. The principal disadvantage is the difficulty 
of emplacing the charges. If the fill behind the abutment contains 
large rocks, this method may be almost impossible for guerrillas 
to attempt. One technique that might be considered for rapidly 
sinking boreholes in this situation is the use of shaped charges. 
The M-3 or 40-pound variety would be best suited for this task. Of 
course the problems of securing the charges, transporting them to 
the target, and the noise associated with their use will have to be 
considered. 

ON VGT 2 

Abutments 5-feet or less in thickness are demolished by a 
line of 40-pound cratering charges, 5-feet deep, 5-feet apart (center 
to center), and 5-feet behind the FACE of the abutment. To add one 
more five to the undertaking the first hole is placed 5-feet in from 
the side of the road. If the wing walls are strong enough to support 
a bridge in rebuilding, they should be destroyed in the same man
ner. 

Abutments more than 5-feet thick are destroyed by breach
ing charges placed in contact with the rear face of the abutment. 
Charges are calculated by the breaching formula, p: R3 KC, using 
the abutment thickness as the radius, R. Remembering the amounts 
of explosive required to breach walls in this category, over 5-feet 
thick, it's easy to see why guerrillas will not be able to attempt 
abutment destruction very often. 

OFF VGT 2 

COMMENT Abutments more than 20-feet ~ea,---m aaamon t<J 
_ ~- tne breaching charges behind the abutment, a similar line of charg~ 

_-------------- es placed against the bottom front face of the abutment, and primed 

COMMENT 

H+ 20 to H+ 30 

to detonate at the same time. This results in an overturning of the 
abutment, and its complete destruction. 

I think we have adequately covered the fact that we won't 
often attack abutments, but there is another concrete target that 
we may be required to destroy regardless of the difficulties or 
large amounts of explosive required. l~~struc:- -
tie>n-of intermediate supports, the piers or bents. 
--- DestFUQ!__ion of one or more piers on multispan bridges is 

usually the most'"effective method of demolitieno--Tlte destruction 
of one support will se the spans on each s'ide of ±t so that 
destroying every other pie 'll result in all spans coming-do_wn. 
Internal charges are best, but guerrillas are impossible (to~--~ 
all practical purposes) unless deml'l]. ition chambers exist. -----

As a refresher in the use o~e breaching formula, work 
this problem and be prepared to present your answer to the class. 
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NOTE 

COMMENT 

NOTE 

COMMENT 

ON VGT 3 

The pier is constructed of reinforced concrete; compute 
the amount of TNT required for breaching. Now that we have the 
answer for one charge, let's briefly consider how we determine 
the total number of charges required to completely demolish the 
pier; remember we don't just want to knock a hole in it. The for
mula is: 

N=W 
2R 

The N is the number of charges; W is width of pier in feet; R is 
breaching radius in feet. If N' s value contains a fraction of less 
than % , it is disregarded; but if % or greater, add a whole num· 
ber. (An exception exists for N-values between 1 and 2; then 1,4 is 
the dividing line.) 

OFF VGT 3 

So far in this hour we have discussed the destruction of 
bridge substructures only. Bridge destruction begins to get som•3-
what complicated when it involves superstructures. During the 
next hour we will see slides of eight different types of bridges and 
some combination types as well. We will become famtliar with 
the best locations for the charges to destroy each type, and we 
will work a few problems in calculation. Are there any questions 
at this time? 

WhHe this rather bewildering array of bridge types might 
give the impression that bridge destruction is an over-complicated 
business, we will really be concerned with only the most common 
types of bridges. 

ON VGT 4 

Some of the unusual and seldom encountered bridges are 
interesting, it's true, but their very rarity makes them worth no 
more than passing notice. 

OFF VGT 4 

The stringer bridge, in which the stringers are the load
bearing members and the floor is dead load, is the most common 
type of fixed bridge in most parts of the world. Stringer bridges 
further divide into two sub-types, simple and continuous spans. In 
simple span stringer bridg~s, the stringers extend only from one 
support to the next. . Cut stringe-rs into unequal lengths to hinder 
salvage. This points up a principle of destruction that has univers
al applicability; destroy all of one type item in any target or target 
system. For instance, in destroying vehicles in a motor pool in a 
limited time, destroy all engines (as an example}to prevent can
nibalizing and reconstructing. 
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-~COMMENT 

NOTE 

COMMENT 

-----------

To destroy continous span bridges, those that have beams 
which extend over more than two spans, we often have to cut EACH 
member in TWO places BETWEEN SUPPORTS. ln other words, 
such bridges cut only once between supports may not fall, due to 
the rigidity and strength of the stringers. Continuous concrete 
T-beam or continuous concrete slab bridges can be recognized by 
the absence of construction or expansion joints over the supports. 
As you will recall, pressure charges on continuous beams give un
satisfactory results and should not be used. Such bridges should be 
attacked by demolishing the piers, by demolishing the junction be
tween span and pier, or by removing all spans by cutting them at 
approximately one quarter of their lengths from each end. Breach
ing charges are used in all cases. 

A T-beam bridge is essentially a concrete stringer bridge, 
with the floor and stringer being one piece, and the floor adding 
strength to the beam. This type may appear as a simple span, as 
a continuous span, or as a cantilever span. 

ON VGT 5 

This simple span T-beam bridge is easily identified by the 
expansion joints over the piers; they can be destroyed by either 
pressure or breaching charges. 

OFF VGT 5 

In this next slide, we see a continuous span T-beam bridge. 

ON VGT 6 

This slide shows how a charge would normally be emplaced 
•)n this bridge. 

OFF VGT 6 

ON VGT 7 

Remember that this is a breaching charge, that it must be 
placed to breach the T-beam, that it is only one of five charges 
that would probably be employed against this particular bridge, 
and that -the-{ll'oblems of holding these charges in place may pre-

__ __y€:)J!Lt}l~r use in guerrilla. operations. 

OFF VGT 7 

~ 

Having now seen a simple span and a continUOYB- span 
bridge, let's look at a type of concrete cantilever bridge. ~- --------

ON VGT 8 

If you will please look closely at the picture, you will be 
--able to see the joints and note their placement. This particular 

type--,of bridge is called a "cantilever slab bridge with suspended 
span~, ~Note the charge placement that is designed to cut the 
bridge and overbalance the supporting spans. Particularly note 
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NOTE 
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now the suspended spans drop free, and we demolish five spans 
with only two cuts. Although cantilever bridge destruction appears 
to be relatively simple, such bridges must be carefully studied to 
determine the function of the members, so that maximum damage 
can be inflicted. 

OFF VGT 8 

A truss is a jointed frame structure consisting of straight 
members, either steel or timber, so arranged that the truss is 
loaded only at the joints. They fall into two categories: deck-type 
and through-type trusses. 

ON VGT 9 

In addition to this breakdown, truss bridges may be either 
simple or continuous span construction. This slide is a good 
example of a deck truss bridge. Charges would be placed on both 

OFF VGT 9 

ON VGT 10 

the upper and lower chords, and any diagonal members that might 
interfere with complete destruction. Seeing this locomotive on 
the bridge should remind us of the desirability of attempting to 
time our demolitions so as to utilize the tremendous weight of the 
train to assist in the destruction of the bridge. The fact that the 
train will also be wrecked, and that casualties will undoubtedly 
occur, is merely a desirable bonus. 

OFF VGT 11 

ON VGT 12 

As an example of a combination of types, this bridge, as you 
can see, is a combination of both the pony truss and through truss 
types. 

OFF VGT 12 

Short of bringing a truss bridge down and then proceeding 
to cut it up into small segments, the type of complete destruction 
we are not concerned with, there are two main methods of destroy
ing truss bridges. One is to cut the end posts and lower 9hords at 
both ends of one truss in each span. This causes the bridge to 
roll over, thereby twisting the other truss off its support. A trick 
of the trade in this method is to make the cuts on the upstream 
side of the bridge so that, if possible, the current will a§sist in the 
twisting action and make destruction more complete. The other 
method is to cut all major members in midspan. This means cut
ting both upper and lower chords on both trusses and diagonal 
members that mi.ght impede destruction~ 

ON VGT 13 

Now eontra.st that charge placement with these charges 
shown on this continuous span through truss bridge. 
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OFF VGT 13 

ON VGT 14 

OFF VGT 14 

In addition to the types of truss bridges that you have just 
seen, there is one more type that we might encounter--cantilever 
truss bridges. 

0.\1 VGT 15 

Cantilever truss bridges are really a modification or re
finement of continuous truss or continuous beam bridges, and the 
principles for the destruction of those types of bridge also apply 
to cantilever bridges. 

OFF VGT 15 

To further complicate this already complicated situation, 
cantilever truss bridges are found either with or without suspended 
spans. 

o;-.r VGT 16 

In this slide we see the relatively simple problem of de
stroying the suspended span cantilever truss bridge. By merely 
placing the charges on the hangers we are able to drop the span. 
(These are major bridges.) 

OFF VGT 16 

ON VGT 17 

On a cantilever through truss without a suspended span, we 
place charges to destroy the connection and, as you see here, to 
further cut this long truss near the pier. 

OFF VGT 17 

We have on~ ___ .more set of terms to ~'tmly-to.unde~-
another major classiftcati~~arch type. Common 
sense tells us, and ~_§O, thafihe best place to attach arch 

-~~-~- - ---------
bridges is a~own where the arch-i~ t_!linnest. W1meehsrge_s 
are easily placed at_tge crown, repairs are also-£.aSHy made across 
the narrow gap produCed._ So the second method of placement .ef 
charges, at the haunches, ·while more demanding in terms of time 
and explosive, is also more destructive. 
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OFF VGT 18 

ON VGT 19 

This slide shows a typical solid masonry arch bridge. In 
contrast to this solid type of bridge, there is a filled spandrel arch 
type. The next two slides show two methods ·'Jf placing charges to 
destroy this type of bridge. The difference in difficulty of em
placing crown and haunch charges can be readily seen by compar
ing these two pictures. 

OFF VGT 19 

ON VGT 20 

OFF VGT 20 

ON VGT 21 

OFF VGT 21 

The final major class of bridge that we wi.ll discuss this 
afternoon is the suspension bridge. Small suspension bridges pre
sent no major problems in destruction, and cutting the cables will 
usually be the quickest way to put such bridges out of action. But 
large suspension bridges, such as shown here, are quite another 
matter. 

ON VGT 22 

The cables are often too large to cut with explosives, and 
the towers are so massive that tons of explosive woald be required 
to destroy them. So while suspension bridges provide an interest
ing demolition problem, it is apt to be more of a theoretical prob
lem than a practical one for guerrillas. 

These last three slides are examples of three more bridges 
that are variations of those already discussed. 

OFF VGT 22 

SHOW VGT's 23, 24, and 25 in sequence. 

Each of them present unique problems in destruction, and 
all would probably require the major type of effort not within the 
capabilities of guerrilla units except under pe~ulL:g-_ conditions. 

During the past 2 hours we learned some bridge nomen
clature, bec_a~e acquainted with various types of bridges~h 
emphasis on tli~-more commonly encountered types, and brreuY'---
touched on methods ~<ll;stroy them. During a guerrilla combat -------

" '"""~, 
'-
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1H to 1H+ 25 

NOTE 

1H+ 25 to 1H+ 50 

1H+ 50 to 2H 

NOTE 

2H to 2H+ 25 

NOTE 
2H+ 25 to 2H+ 50 

2H+ 50 to 3H 

NOTE 
3H to 3H+ 25 

operations class you will be given the opportunity to apply some 
of this very general knowledge, along with specific cutting and 
breaching techniques to destroy a bridge with all necessary in
formation being supplied. 

Remember that we are not thinking of bridge destruction 
as an academic problem; or put another way, our planning will not 
be conducted in a vacuum. Bridge demolitions should be planned 
so that the enemy is denied the use of the bridge at a critical time. 
Coordinated destruction, or destruction that is directed by the 
sponsoring power to coincide with an action having tactical or 
strategical importance will do the most damage to the enemy. 
Are there any questions? 

The situation and requirement now being handed out to the 
class is to be used in conjunction with the charts placed at your 
tables. Take a few minutes to read the material and I will answer 
questions regarding it before YO'.l begin to consider an answer to 
the first requirement. 

Students are given about 15 minutes to consider the intelli
gence sources and agencies. Individual students are called on to 
supply their answers, and the instructor attempts to insure that 
all major points contained in the solution are covered. 

BREAK 

Section III is issued and the students are told to work out 
their solution to the second requirement so that they can be pre
sented by study groups after 15 minutes. The instructor insures 
that the key points of the solution are developed in the course of 
monitoring the student discussions. 

Section IV is issued and the procedure outlined above is re
peated. 

BREAK 

Section V is issued and the same procedure is again follow·· 
ed. 

NOTE Section VI and VII are issued. The solution to the fourth 
__ 3H± 25 to SH + 50 requirement is briefly reviewed by the ins_ truction and tlle students 

- ~ are told to glance over the summ~.and feel free to ask any 
~questions they desire regar~---

COMMENT An important point to remember in ~Q.tion with all of. 
this in tion is that such demolition problemR _are more than _ _a_. 
little difficu or_ a good U.S. team. This facti,~ <tu~ to 
me when I find ~tail officer cl.a§ses m~~-their cal
culations or do noT'select -the proper locations for placement ~ 
the charges. So if a special forces detachm:ent finds the technical 
aspects of bridge destruction a problem, it is easy to imagine the 
difficulties encountered in trying to train guerrillas for the task. 
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The difficulties are increased if the guerrillas happen to be illit
erate, a not unusual situation. If you, the personnel of the detach
ment, must be present to actively supervise and perform the demo
lition tasks, the potential of your guerrilla force will be severely 
limited. You could find yourself in the position of having 1,000 
guerrillas that could only carry out one or two significant raids 
simultaneously, involving the use of demolitions. When consider
ing the problems of training the guerrillas, remember that you 
will not be operating in a clean and pleasant classroom environ
ment. The time available for the training may be limited. There 
will almost certainly be a language barrier, and practical work 
may be ruled out for security reasons (demo is noisy). Then 
when your guerrillas arrive at their objective at night, and demo 
work is greatly complicated by darkness, and they are subjected 
to the strain of enemy action, it is not difficult to see how they 
might fail. YOUR job will be to see that they do not fail. 
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UNITED STATES ARMY SPEC£AL WARFARE SCHOOL 

ADVANCED TECHNIQUES 

LESSON PLAN 
1. CONCEPT. This subject is designed to give the student a working knowledge of the 
procedures and techniques used in the construction and employment of demolition charg
es in the advanced technique category. In addition, unclassified new developnwnts in 
demolitions are presented and discussed. This subject includes: 

a. The value and limitations of advanced techniques. 
b. Advanced techniques for steel cutting to include the saddle, diamond, ribbon, 

and linear shaped charges. 
c. Advanced breaching techniques to include the opposed and square charges. 
d. Advanced technique charges for destroying volatile fuel containers, to include 

the platter charge. 

2. COURSE SCHEDULE. 
a. This subject is presented to the Special Forces Officer Course. Instructor must 

be familiar with all previous demolitions instruction. 
b. In the homework assignment, the student reviews subject U3. T7508, Introduction 

to Demolitions, and U3. T7704, Calculation and Placement of Charges. 
c. Suggested time schedule: 

H to H+ 15 Introduction including familiarization with advantages and limita
tions of advanced techniques. 

H+ 15 to H+ 55 

H+ 55 to 1H+ 5 

1H+ 5 to lH+ 45 

lH+ 45 to 2H+ 5 

Discuss and demonstrate construction 'Jf saddle and diamond 
charges, which will be detonated so that their results can be ex
amined by the students. 

BREAK 
-

Discuss and demonstrate t,lle construction of ribbon 1:1nd linear 
shaped charges, which will be detonated~!Lthat~tfiett -results can 
be examined by the students. 

BRK<\.K ~ 

__ , ----------~-~-

2H + 5 to 2H + 25 -Discuss and demonstrate construction of the opposed charge and 
the ERDL square charge, which will be detonated so that their re
sults can-be--examined by the students. 

~ 

2H+ 25 to 2H~, Discu~d.e~~~n of the platter charge, which 
~l'J:be detonated to demonstrate its e~~c. .- ---=--- _ ----- "' ---------

2H+ 50 to 3H BRE.t\I( 

3H to 3H+ 45 
~ 

Discuss and demonstrate new developments in demolitions, j:)oth-
equipment ~techniques, to include :eb-6-G-6r--8heet explosive. 

3H+ 45 to 4H Issue summary ~s~er q~~s regarding it. 

d. Issue Plan: '--. 

(1) Prior to class: Advance sheet. 
(2) During class: Summary. 
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e. Conduct of lesson: 
(1) Prior to class: 

(a) Instructor. Read all special material from ERDL and review all past 
demolition instruction. Read chapter 1, FM 31-20. 

(b) Student. Review all previous demolition instructional material. 
(2) During class: 

(a) First hour: Instructor lectures on capabilities and limitations of ad
vanced technique charges and demonstrates the construction and use of saddle and dia
mond charges. 

(b) Second hour: Instructor lectures on difficulties of steel cutting and 
demonstrates the construction and use of ribbon and linear shaped charges. 

(c) Third hour: Instructor demonstrates and explains the construction of 
an opposed charge, the ERDL square charge, and the platter charge. 

COMMENT 

H to H+ 15 

(d) Fourth hour: Instructor lectures on new developments in demolitionos. 

UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

ADVANCED TECHNIQUES 

Good morning, gentlemen. Welcome back toColemanDemo
lition Range. I know you would be disappointed if any range day 
failed to start with a bang, and the attention charge just detonated 
is designed to prevent such disappointment. It should also serve 
once again to remind you that we will be working with live demo
litions on this range and that you should be safety conscious 
throughout the day. This morning we will be discussing various 
advanced techniques for steel cutting, concrete breaching, and for 
destroying volatile fuel containers. Most of the charges will be 
covered by means of explanation and demonstration of their con
struction, followed by a demonstration of their capabilities against 
specific targets, and you will be able to observe their results. 
Before getting into a discussion of the first two charges, I want to 
briefly remind you of some of the advantages and limitations of 
charges classed as advanced technique charges. Although there 
may be other lesser advantages in the employment of advanced 
techniques, the two primary advantages are: (1) they almost in
variably use less explosive than conventional charges, and (2) 
their results are more positive. 

The two primary disadvantages encountered are: (1) ad
vanced technique charges require more time to prepare and em
place, and (2) the charges themselves are often fragile. The point 
to remember here is that these charges will neither be automatic
ally used because of their effectiveness, nor automatically dis
carded because of their drawuacks. The demolitionist in the spe
cial forces detachment will be thoroughly conversant with these 
advanced techniques~- Fac~d with a specific demo task, he is well 
qualified to select the charge-:aest suited to accomplish that task. 
Preparing the charges in advance:Oe£Qre the target area is even 
entered, will often provide the answer. ~ 
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H+ 15 to H+ 55 

NOTE 

COMMENT 

~ 
NOTE 

It should be remembered that information concerning the 
target, in that case, must be fairly exact. Also the problems of 
transporting a fragile charge over difficult terrain during a night 
combat operation may prohibit its use. In guerrilla demolitions 
operations, probably more than any other, the charges selected 
will be a compromise. 

As indicated during previous instruction, cutting steel by 
the use of explosives is not an easy task. Aside from the obvious 
strength and hardness of the metal, there is another complicating 
factor that adds to the difficulty and that is the wide variety of 
configurations that might be encountered. Cutting irregularly 
shaped steel sections (and don't forget the requirement that the 
explosive must make maximum close contact with the target) is 
a problem more difficult than any other in demolitions work. Be
cause of the requirement for close contact between the steel and 
explosive, TNT and tetrytol will always have to be a poor second 
choice if a composition explosive is available. C-4, with its 
plasticity and high detonating velocity, is by far the best standard 
military explosive for the job. To cut a steel target like this 
typical I-beam is no great problem regardless of which high ex
plosive is used. 

A short length of steel I-beam is displayed on the instructor's 
table. 

As you will remember from our discussion of steel cutting 
__ in the calculation and placement class (U3. T7704), we would use 

the formula P= %A, find the cross sectional area of the beam in 
square inches and the resulting answer would be the number of 
pounds of TNT required to cut this target. TNT, with its flat sur
faces, can easily be emplaced to get good contact with this target, 
as you can see here. Traditionally, the most difficult steel targets 
have been those that are round. Round targets, such as turbine 
shafts, are not only difficult in terms of their shape, but the metal 
employed in their construction is exceptionally hard. To cut a 
round turbine shaft just 1- foot in diameter requires a large amount 
of explosive, using conventional techniques; and, even with a sub
stantial overcharge, the results cannot be assured. There are two 
advanced charges that have been designed specifically to cope with 
this problem, and they are th@- s~dc!_l~ and the diamond charge. 
While these charges are similar to feach-other'"ihere are enough -~ 

-differences in construction, functioning, and purpose to clearly set 
them-~pru::t.__We will~ _ _hy_dia@ssing the saddle cha_!R~-Whm!- ~
completed, th~ ideally, should look Tike--fuis;-- - · 

Show a mockup of a -satidle charge prepared and emplaced on a 
~ short length of steel about 6 -to 8 inches in diamete-r. 

'----- "- ----. -- ~-

COMMENT "~ To arrive at the point w~nished product is rea_c~:y 
~ be detonated requires some knowle-dge -or--how-t-o prepare the 

ch'ax.ge and a great deal of patience and skj.!_L to actually construct 
it. The dimensions of the charge, when completed, has the shape 
of an isosce~~ triangle, as follows: The short a.xts, -or base, is 
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approximately one-half the circumference of the target. The long 
axis is equal to the circumference of the target. The thickness 
of the charge is 1 I 3 block of C-3 or C-4 on targets up to 6'' in dia
meter. On targets 6'' to 8'' in diameter, use lh block of C-3 or 
C-4. Functioning of the charge is as follows: the charge must be 
primed at the apex of the triangle, with the cap pointing straight 
down the shaft toward the base. When detonated, the shock wave 
moves toward the base of the charge; and when it arrives at the 
base, the target is cut at that exact point by an action known as 
"cross fracture." Some techniques that can be used to prepare 
the charge are simple but helpful aids in what is a difficult task. 
A piece of string or cord should be used to determine the measure
ments of the charge. A large piece of cardboard, or similar ma
terial, should then be used and a simple outline of the charge 
drawn. Remember to carefully slice the explosive so as not to 
disturb the density of the pressed blocks. Arrange the C-4 on the 
template so that it is uniformly solid to a thickness of one-third 
or one-half thickness of a block of C-3 or C-4 Throughout its en
tire length and width. Transferring the charge onto the target 
without disturbing it or having it break up is a difficult task under 
the best conditions. In either extremely cold or extremely hot 
temperatures, preparation time will be greatly increased. A ma
terial like aluminum foil makes a fine protective covering for 
wrapping and moving these charges. When foil is not available, 
some substitute such as parachute cloth should be found, especially 
if the charge is not going to be detonated right away. Care should 
be exercised in priming the apex of the charge and all norm31 
safety precautions for steel cutting must be observed. Due to the 
missile hazard and the highly lethal nature of those missiles, steel 
is probably the most dangerous target in demolitions. 

Before proceeding to the diamond charge, take note of some 
peculiarities of the saddle. One, it is a comparatively long charge, 
and at times the entire length of the target available to be worked 
on may not permit meeting these specifications. Secondly, its 
single point of detonation contributes to its relative ease of con
struction and employment WHEN COMPARED TO THE DIAMOND 
CHARGE. And last, the only materials absolutely required to pre
pare this charge are C-4, a cap, either electric or non-electric, 
and a means of detonating the cap. Now we will turn to the dia
mond charge, and in the course of discussing it, we will point up 
similarities and differences. 

To begin with, the target for the diamond charge will again 
be a round one; and again it can be a turbine shaft of the hardest 
grade of steel. The first difference worth noting is that the total 
length of the target that is exposed may not be capable of accom~ 
modating the long axis of a saddle cha:rge. As you will see in a 
moment, the diamond occupies far less linear space on the target. 
Again using a cord to measure the target, fincfthe circumference 
of the shaft. The circumference of the shaft and the length of the 
long axis of the diamond will be identical, as you can seeit here 
emplaced on this mockup. 
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Show a mockup of a diamond charge on a round cardboard or wood 
shaft. 

One-half of this distance, the circumference, will be the 
measurement of the short axis of the diamond. Thickness of the 
charge is one-third thickness of a block of C-3 or C-4 for the hard
est steel, regardless of its size. Again, the technique of making 
a template and forming the charge in a convenient working loca
tion should be used. Once made, and experience will dictate the 
amount of extra length needed to circumscribe the target so that 
the ends MEET on the far side, difficulties can be expected in 
transferring the charge to the target. Somt: form of wrapping 
should be used, and a good grade of tape will be quite helpful. 

Another difference between the diamond and saddle charges 
is the requirement to prime the diamond at each point of the short 
axis.. This should be accomplished by using EQUAL lengths of 
detonating cord, each with a non-electric cap crimped to one end. 
Cap wells are carefully made in the points of the diamond, prefer
ably with the awl end of the crimpers, and the caps are inserted. 
The two free ends of detonating cord are then joined and exactly 
matched; and a cap is placed between them, point toward the charge. 
This meeting point of the cap and two lengths of detonating cord 
is carefully taped, and, given a method of detonating the cap, the 
charge is ready to be detonated. When the cap detonates, the two 
pieces of detonating cord carry the detonating wave to the short 
axis of the diamond simultaneously. The shock waves proceed 
through the body of the explosive until they meet at the exact line 
here in the center of the long axis. At that point they are deflect
ed downward, providing a clean cut through the target. So, in addi
tion to the added time required to make a diamond charge as 
opposed to the saddle, we have one more difference; the require
ment for some additional items of equipment. Specifically, we 
will need a minimum of three caps, two of which must be non
electric; and we will need detonating cord. Both charges are ex
tremely effective; and if time and material are available, their 
construction will pay dividends through their positive functioning. 
Are there any questions before we move to the firing area to ob
serve two charges in place and ready to be fired.? 
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NOTE 

H+55tolH+5 

COMMENT 

lH+ 5 to lH+ 45 

NOTE 

COMMENT 

cont'd 

NOTE 

The class is moved to the vicinity of the charges, where 
they can see the targets with the charges in place. The students 
then move back to the safety bunker while AI's fire the charges. 
When the all clear has been given, the students are again permUted 
to move to the firing area to examine the results of the charges. 
Questions are answered in the firing area by the instructor and 
assistant instructors, and the class then moves back to the vicinity 
of the bleachers where they are given a break. 

BREAK 

Realizing that the saddle and diamond charges are highly 
specialized charges applicable to only one type of steel target, we 
will discuss two more advanced techniques capable of being used 
against sheet steel. To go back to our I-beam example, 

Again display the same short section of I-beam used in the first 
hour. 

There is a way to cut this beam .. using le3s explosive, but 
a different technique from the bulk placement we mentioned in the 
last hour; in fact, there are two ways. One employs even less ex
plosive than the other; true of many advanced charges, the price 
we pay to effect savings of explosives is more time in preparation. 
The first method we will discuss is the ribbon charge. Very simply, 
the dimensions of the ribbon charge are as follows: the THICK
NESS of the charge is the same thickness as the target, but never 
less than % -inch thick. The width of the charge is twice the thick
ness of the target, and the length of the charge is the length of the 
cut desired. All of these dimensions are approximate, using this 
rule of thumb. This charge is primed from either end; and if the 
dimensions are such that a cap cannot be inserted into the end of 
the charge, it should be laid on top and a small additional amount 
of explosive used to cover it. These charges are very effective, 
but they present some problems in slicing the explosive to a uni
form thickness, especially in either temperature extreme. Also 
they present some problems, as do almost all charges, in holding 
them in place against a target. The addition of tamping does little 
tb increase their effectiveness, another characteristic of advanced 
technique charges. One last drawback is that ribbon charges are 
usually fragile; and if other charges are to be detonated in the area, 
they should be wrapped in some type of protective covering. Are 
there any questions before we go on to our next charge? 

This next charge is one for which there is a rule of thumb; 
but it is stated in only very general terms, and trial and error is 
absolutely necessary to obtain any kind of predictable results. 
This charge is the linear shaped charg~.__ 

Several types of charges, prepared in adva~~l be placed on 
the instructor's demonstration table; and as each ~e is dis
cussed during the course of the class, the appropriate charge is 
shown, and its specific characteristics are pointed out. 
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lH+ 45 to 2H+ 5 

COMMENT 

2H+ 5 to 2H+ 25 

The easiest dimension to come by, of course, is the length 
of the charge, which again is simply the length of the fracture de
sired. Several methods can be used to construct linear charges. 
One is very similar to the rule of thumb used in the construction 
of improvised shaped charges in our last range class. All we do 
in this case is cut a cavity in a block of C-4, with the angle of the 
cavity between 30 and 60 degrees, and an angle of about 45 degrees 
preferred. The height of the explosive should be twice the height 
of the cavity, measured from its base. Linear stand-off distance 
should be from one to two times the width of the cavity. For best 
results a metal liner should be formed from a thin soft metal, pre
ferably copper. Prime the charge from one end, and it gives ex
cellent results against sheet steel up to 2-inches thick. By excel
lent results, I mean that the cut will be clean along its entire 
length. 

Another simple linear charge can be constructed by merely 
laying out an undersized ribbon charge (with a width no more than 
the thickness of the target) and forming the cavity by using a piece 
of smooth cord or rope pressed firmly into the bottom center of 
the charge. No stand-off distance is necessary and, on relatively 
thin targets of up to about %-inch, a clean cut is produced directly 
below the cavity's location in the charge. 

A last expedient linear shaped charge that is worth mention
ing is the flexible variety. To make this one, a piece of pliable 
rubber or plastic hose is required, at least l-inch in diameter. 
First, a strip of the hose, from 1/ 3 to 1 I 4 of the hose circum~ 
ference, is cut away and discarded. The space thus revealed is 
then filled with C-4, packed in as tightly as possible. The best 
method of forming the cavity is to cut a wooden wedge and press· 
it firmly and uniformly along the length of the charge. The flex
ible, linear-sha:;,>ed charge is then capable of being directly affixed 
to a circular steel target of relatively large circumference, but of 
thin metal (no more than % -inch). The charges primed from one 
end should result in a clean cut. While the flexibility of this 
charge is quite limited, actually, it can be handled and transported 
into a target area much more easily than the other charges we 
have discussed so far this morning. 

At this time the ribbon and linear shaped charges are placed on 
targets down-range and detonated by AI's. Everyone on the range 
will take cover in the safety bunker during firing. 

BREAK 

-- -n-uring the pae;t 2 hour_s__we -have discussed __ 3cclyJmced tech- · -
niques for steel-.-cJJ!:ting and, before· proceeding, are there any 
questions about anything we have covered? 

During this hour We-will be concerned with s(weral different 
types of charges and three main types of targets, none of which 
are steel. First, I would like t~y refresh your memory with 
a quick review of the main points lhv<:llyed in construction the 
opposed charge and the ERDL square charge, both of which are 

77 



COMMENT 

2H+ 25 to 2H+ 50 

breaching charges. To begin with, the most dramatic one of the 
two, the opposed charge (ear muff or counterforce) probably has 
more limitations than advantages. While classed as a breaching 
charge, the opposed charge can only be used against rectangular 
(almost square) targets and not against linear concrete targets. 
Examples of the targets that can be destroyed by this -charge are 
bridge piers, dragon teeth, or similar concrete obstacles and other 
square supports found in various industrial complexes. The key 
limitation, of course, is that these charges can only be used agail)St 
targets up to 4-feet square, RELIABLY. The rule of thumb for 
computing the charge is: the thickness of the target, measured in 
feet (round off fractions to next higher foot), gives the TOTAL 
number of pounds of PLASTIC explosive· required·. This amount is 
equally divided and the two charges obtained by this division are 
placed exactly diametrically opposite each other, on opposite sides 
of the target. These charges are not in any way aided by the addi
tion of tamping. Once the charges have been placed exactly op
posite each other, no mean feat in itself, they are primed with 
equal lengths of detonating cord. Upon being simultaneously deto
nated, the resulting shock waves meet in the center of the target, 
which almost literally explodes from within. You will see one of 
these charges emplaced against a concrete target in the firing 
area; and, in the meantime, are there anyquestions about the tech
nique? 

Now we will review the other advanced breaching technique, 
the ERDL square charge. The amounts of plastic explosive re
quired for various target thicknesses are contained in detail in the 
summary to U3. T7704, the class on calculation and placement. A 
decided advantage of the charge is that only one side of the target 
need be available. The charge, naturally, must be as close to 
exactly square as possible; and the charge thickness must be 
either 2 or 4 inches, AND NOTHING ELSE. Rear center priming 
or priming one corner is equally acceptable, and maximum close 
contact of the explosive to the target is required. One of these 
charges will also be demonstrated in the firing area; but b~fore 
discussing the next charge, are there any questions about the square 
charge? 

The next charge is called the platter charge for reasons 
that will be obvious in a moment. It is effective against either 
transformers or POL storage tanks. It is a highly directional 
charge that is unique because it is able to both destroy such tar~-------
gets and simultaneously cope with the problem raised by a close 
mesh protective fence. Briefly, the platter charge is constructed 
as follows: A platter is required, and it can be of almost any size 
or material, from a watch crystal to a dinner plate. While glass 
or ceramic can be used. {::tnd headlight lenses are good), steel 
platters are the best. The corutgu,_ration can be either flat or con-
cave, but again concave gives the be~esults. For the amount of 
plastic explosive the following rule of ~ applies; the weight 
of the explosive should equal the weight of the platter. If avail-
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3H to 3H+ 45 

NOTE 

COMMENT 
--------

able, use a cylindrical container of approximately the same diam
eter as the platter; place it on theplatter so that the concave open
ing points OUT. Tightly pack the explosive behind the platter. If 
a can or other cylinder is not available, simply pack the explosive 
behind the platter in a uniform manner. Exact rear center prim
ing is extremely important in the construction of this charge. Once 
prepared, the charge is then aimed in approximately the same man
ner as the 3,5 rocket round when fired by expedient means. The 
unique capability of this charge is that it can be fired THROUGH a 
chain link fence and into its target without any loss of effectiveness. 
So rather than having to first breach the fence and then attack the 
target, the platter charge permits the accomplishment of both tasks 
simultaneously. Its primt:1_ry limitation is a rather limited range 
of only 50- feet. Within this range it can be used with great effect 
against POL storage tanks, transformers, vehicles, and other soft 
targets. It requires a fair amount of experience and practice to hit 
point targets; and remember, the platter charge is designed to 
destroy POL tanks of 1,000-gallon capacity and up, not the 55-gal
lon drum we will demonstrate for you today. The functioning of 
this charge is different from what you might imagine. Upon deto
nation, the platter is projected forward at tremendous velocity 

- (for some reason in excess of the 26,000-feet per second that is 
C-4' s detonating velocity). The air in front of the platter is com
pressed and becomes superheated. It is this mass of air, moving 
at extremely high velocity, that first penetrates the fence, then 
penetrates the tank, and finally ignites the POL. The platter fol
lows and may indeed strike the target, but research has shown 
that the primary destructive effect is created by the compacted 
high velocity air mass. Are there any questions at this time? 

BREAK 

Before we begin this last hour this morning, are there any 
questions from any member of the class regarding any of the ma
terial that we have covered so far? 

For the remainder of the morning we will be concerned 
with some new developments in demolitions. Although there are 
many new developments in this field, many of which are classified, 
the one that we in special forces are most enthusiastic about is 
this new -demolitions kit. 

-~. ---~ 

Show . ..the new sheeteXprosive kit, and as each of its components·- --
are mentioned, show them to the crass;---- .------ ~-

----- -------------- -~- --------------~ - ---- . 

~To date,_we have been together for almost 16 hours of demo-
lition!:) "'-nstruction-;- and__p_eridQ_ically throughout that time we have 
emphas-'~ed the requirement -for not disturbing the density of the 
plastic eXplosive. By now it s~d be obvious thal while we TRY 
not to_ affec~e density, we seldom~eed, e~ecially when con
structmg such 'I:U:f._fi.oult charges as the ~dle-ari<hliamond. The 
explosive that you ~e 1rere-;we<xmstder tOue.-tQe bigged h'!"--eak
through since the devempment of TNT. _ Dl.l Pont is the comrne:r,.. 
cialagency responsible for EL 506, which is their trade name for 
sheet explosive. 
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Its potential was immediately seen by the people at ERDL; 
and, with a few small refinements, it is being adapted for military 
use. To begin with, the explosive loading consists of PETN. In 
the manufacturing process, the PETN is uniformly distributed 
throughout the flexible sheets so that unif'Orm density is assured. 
It is pliable, as you see here, and it takes exceptional temperature 
extremes to affect it adversely. Itcanbe cut to any desired shape, 
close contact with the target is easily obtained, and it can be built 
up in layers to cope with varying target thicknesses. To date there 
are no formulas or rules of thumb for using sheet explosive, but 
tentative results indicate that it is almost twice as effective as 
C-4. This adhesive backing, similar to the principle of the "Band
aid," is an especially valuable advance. Remembering that it 
could easily take two trained demo men more than 30 mi.nutes to 
construct a saddle charge from C-4 (over an hour in cold weather), 
it. is interesting to note that one man could construct a more effi
cient charge from sheet explosive in no m<:>re than 10 minutes. 
And with the addition of this glue, the explosive can be securely 
affixed to metal UNDER WATER If there is an ideal explosive for 
steel cutting, this is it. Included in the kit is an improved package 
of C-4. As you can see, it is conveniently sized; that is, it is precut 
to a l-inch thickness; and, for easy computation, it is a 1-pound 
block. The adhesive idea has proven so effective that it has been 
incorporated into the plastic covering for the C-4. It can be used 
or not at the discretion of the demolitionist. We have one more 
requirement that is presently well on its way toward being satisfied, 
and that is for an improved detonating cord. The improvements 
we are seeking are simple. One is that we W!mt a fabric covering, 
like that found on the old detonating cord, that will be easier to 
knot. And second, we want the cord to be camouflaged. The dead 
white color of our present pliofilm wrapped cord presents certain 
problems in setting up ambushes that the manufacturer says he can 
solve easily. For general army-wide use in normal blasting oper
ations, the present standard cord is completely acceptable; but, for 
special warfare applications, a camouflaged cord is a definite re
quirement. One last item of equipment that is under development 
is one that is not at all dramatic, but it is nevertheless one that we 
think has great possibilities. Very simply, it is an all purpose cap. 
It is a single cap that can be fired either electrically or non-elec
trically, with only one simple manual adjustment. These caps, 
prototypes of which have already been built, are very similar in 
appearance to our present non-electric caps. The addition of an 
electric squib into its base would transform it into an electric cap. 
The price would be about 50 cents each which, for our limited 
special warfare-use,~ite reasonable. It would permit more 
flexibility in both the plan~ of explosives in the field. 
One additional small advantage is that irrectu~;;:: by one the num
ber of items in the supply system. At a time wnerr~e con
stantly getting more and more gadgets, this is a refreshing trenu. _ 
Another development, and this one is in the dramatic category, is 
AEREX. Except for nitroglycerine and, under certain conditions, 
gasoline, we don't have a liquid explosive available. It doesn't re
quire any great amount of imagination to see that nitro is imprac
tical. AEREX, which was developed by the Aerojet Corp of Azusa, 
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California, is a liquid explosive thatis safe to transport and handle, 
and yet it has a detonating velocity in the 20,000-feet-per-second
neighborhood. The explosive consists of a widely available re
agent which, by itself, is no more dangerous than, for instance, 
naptha. 

To this re-agent a small amount, about the equivalent of 6 
per cent of the whole, of sensitizing agent is added. At that time 
AEREX becomes a RELATIVELY insensitive explosive. The only 
interest shown in AEREX to date has been by U DT, and one pro
posed use is for blasting coral. A small shaped charge would make 
the borehole into which the AEREX is introduced. Solid explosives 
have to be tamped into the hole, and any obstructions greatly limit 
the amount of explosive used. The liquid AEREX on the other hand 
seeps into every crevice in the borehole; and, if detonated soon 
thereafter while its concentration remains high, the results are 
excellent. It can be transported in flexible hoses, cans, drums, 
and so on. By not adding the sensitizer until just before using, it 
is a very safe explosive to handle. One type of employment, for 
what admittedly would be a highly specialized example, would be 
to introduce the AEREX into the cooling system of a vehicle for an 
assassination mission. From there it is a short and logical step 
to ims.gine ways and means for introducing it into the plumbing 
system or steam heating system (during warm weather} of a build
ing. Effects of every inch of piping detonating simultaneously in 
a building can well be imagined. These are a few simple uses that 
come to mind after a minute or two of deliberation, and your imagi
nation should suggest many more. 

Another development is paste explosive which has been both 
developed and tested by ERDL. Paste explosive is essentially a 
plastic explosive to which has been added a binding agent. The re
sultant paste is extremely sticky and when used in conjunction with 
a special type of calking gun, it can be squeezed directly onto the 
target where it sticks very well. Columns thicker than l-inch of 
paste explosive have a tendency to fall apart, and tests are under
way to solve this problem. The paste applied to steel and left in 
the weather for several months detonated successfully at the end 
of the testing period, and paste explosive seems to have some 
potential for specialized demolitions tasks. To return briefly to 
our discussion of sheet explosive, I want to show you one ideal use 
for it in preparing an expedient charge. As you can see he_!'~,_____ __ 

Show different types of linear shaped cliat-ge. __ ~---

'- -------------
----it~is ideal fur ma.ldnglineat-shaped charges.- The best technique 

seem · form the cavityfrom some soft metal and the_n 
cover it with one or two ~rs of EL 506. We will now move out
into the firing area to obs~rve the placement of several linear 
shaped charges. Before we ~e out, are _!her~ questions?_ 

The charges are fired and their resu~---e-tfien viewed b~ 
after the range has been determined to be clear. The class is then 
reassembled in the bleachers. 
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COM :WENT 

3H+ 45 to 4H 

The summary for this class has just been distributed, and 
I would like you to take a minute to discuss it with you. Feel free 
to ask any questions you may have about the (morning's) material. 
This whole field of advanced techniques and the new developments 
that have already emerged only point up how far we still have to 
go. It is a fertile field, and one that is wide open to experimenta
tion. No single agency has a monopoly on creating new techniques, 
and I would like to urge you to continue to think about improve
ments and new methods. 

82 



UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

INSURGENCY DEMOLITIONS 

LESSON PLAN 

1. CONCEPT. This subject is presented as a 4-hour class on the demolition range. It 
is designed to familiarize the student with a variety of casualty producing charges, most 
of which are equally capable of being employed either by or against insurgent forces. The 
student will be familiarized with explosives, incendiaries, firing devices, and the necess
ity for denying the insurgent access to the materials necessary for their construction is 
emphasized. 

2. COURSE SCHEDULE. 
a. This subject is presented to all counterinsuTgency students. 
b. Suggested time schedule: 

H to H+ 10 

H+ 10 to H+ 50 

H+50to1H 

1H to 1H+ 50 

Introduction and administrative announcements. 

Incendiaries--the following are mixed, explained and demonstrated 
in view of the students. 

1. Potassium, chlorate, and sugar. 
2. Potassium, permanganate, and sugar. 
3. Iodine crystals and aluminum powder. 
4. Sawdust and wax. 
5. Napalm, soap, and gasoline. 
6. Flower pot incendiary. 
7. Molded incendiary. 
8. Soap dish. 

BREAK 

Pipe bomb, satchel charge, and firing devices. 
1. Standard firing devices and detonators: 

a. M10 universal high explosive destructor. 
b. M1 delay firing device 
c. M1 pull. 
d. M1A1 pressure 
e. M5 pressure-release. 
f. M3 combination. 
g. 8- and 15-second delay detonators. 

2. Improvised firing devices: 
a. Open loop. 
b. Water can. 
c. Clock. 
d. Electrical screen. 
e. Clothespin. 

1H+50to2~ 
--------------- -~--------...---...--..._ 

2H to 2H+ 50 Improvised firing of 3:;:i:..1nch rocket. Issued and improvised cra-
tering char~. Bangalore torpedo in antipersonnel role. 

~ 

M2A3 and M3 shaped charges in antipersonnel role. 

-2H+ 50 to 3H BREAK 
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3H to 3H+ 20 

3H+ 20 to 3H+ 30 

3H+ 30 to 3H+ 45 

3H+ 45 to 4H 

NOTE 

COMMENT 

H to H+ 10 

Walk through of demonstration area and explanation of the follow
ing: 

1. 
2. 
3. 
4. 

Detonating cord in ditch. 
Grape-shot. 
White phosphorous ambush. 
Demolition ambush. 

Conduct spot quiz. 

Fire demonstration charges. 

Issue summaries; closing statement and target inspection. 

UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

INSURGENCY DEMOLITfONS 

INTRODUCTION 

Fire attention charge. 

Good _ gentlemen. Welcome to Coleman Demoli-
tion Range. The attention charge that was just detonated down
range should serve to remind you that we will be working with live 
explosives on this range throughout the period of instruction. 

This is a range like any other, and, if anything, more dan
gerous than most. By way of introduction to the range and the pro
cedures to be followed while here, note the locations of the safety 
bunker, latrine, and the firing area. Smoking is permitted in the 
bleachers, but not forward of them. Smoking in the vicinity of my 
podium and this work table is strictly prohibited. You are encour
aged not to take notes during this instruction, for several reasons. 
In addition to the difficulty of taking effective notes while in the 
bleachers, you may be writing while listening would be more ap
propriate. A teaching point summary will be distributed during 
the last hour that will contain the salient points that you are ex
pected to retain. 

I encountered something of a problem in attempting to ~--- __ 
velop a class that would be both meaningful and interesting-for a 
group that is prim'lrily concerned with counterinsurgency. Before 
proceeding I want to acquaint you with our approach to this prob-
lem. 

One of our most distinguished enemies, Mao, has said that 
"the first duty of a guerrilla, is to survive." I consider that it is 
completely logical to paraphrase this excellent maxim and state 
that staying alive is also the first duty of the counterguerrilla. 
Another Chinese military thi.nker from an earlier era, Sun Tzu, 
advises us to "know your enemy." By-now you have heard enough 
about the necessity for gathering accurate, comprehensive and 
timely intelligence in order tp effectively combat guerrillas. One 
aspect of getting to "know your enemy" is learning what weapons 
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H+ 10 to H+ 50 
-~ ------~----

NOTE 

he employs, how he employs them, where he employs them, and 
when he employs them; in short, his tactics and techniques. Ex
plosives, properly employed, can be extremely effective weapons 
in the guerrillas' arsenal. A prime purpose of this instruction is 
to acquaint you with typical charges and devices that you can ex
pect guerrillas to employ against you. If you know your enemy to 
the extent that you know what to expect by way of offensive actions 
from him, you will be better prepared to defeat him. 

It is obvious that practically all of the casualty producing 
charges that we will explain today are equally capable of being 
used both by and against guerrillas. Too often the use of demo
litions by a counterguerrilla force lacks imagination and is re
stricted to conventional mine employment. A secondary p11rpose 
of today' s instruction is to provide you with information that will 
make counterguerrilla operations more effective. 

Our Special Forces doctrine for guerrilla warfare takes 
into account the fact that resupply of guerrillas will often be diffi
cult, and occasionally impossible. Our doctrine states that when 
guerrillas we are sponsoring are cut off from outside sources of 
supply, they have two alternatives for obtaining the required ex
plosives. The first and most obvious solution is to obtain what is 
needed from a well-known local source, the enemy; however, if we 
cannot obtain explosives by local purchase, combat operations, or 
various clandestine means, then we have the ability to fabricate 
explosives, incendiaries, and delay devices from materials that 
are locally available. It seems safe to assume that most guer
rilla forces that we are apt to encounter will have this same cap
ability. 

The necessity for safeguarding all stocks of explosives, 
ammunition, bombs, and mines needs no elaboration but, the vast 
multitude of materials that can be used to manufacture improvised 
munitions poses a tremendous problem for security forces. In
stituting controls over the hundreds of items involved can severely 
tax the resources of any counterguerrilla force. We teach that a 
guerrilla force should stockpile significant amounts of the mater
ials required before beginning operations with improvised muni
tions. We feel that it is safe to assume that enemy guerrillas will 
operate along simi.lar lines. If security forces do not begin to con
trol the materials until after the first attacks, they may well find 
themselves lacking an empty barn. 

INCENDIARIES 

CAUTION: As-agBneral rule, improvised explosives gn_d incendi-
ies are much more 'dangerous to handle than conventionai explo-

siv -Such mi~es as t~lorate-sugar mix mentioned below __ 
can be · --ueaor detonated by 'a~gg_le spark, by oexcessive heat, 
or merely by the friction generated by~ng ingredients together. 
The danger in handling these items cannot be overemphasized. 
Care should be taken to see that this informatronlioo_s not become 
available to children. 
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COMMENT 

NOTE 

COMMENT 

NOTE 

COM WENT 

NOTE 

COMMENT 

1. Chlorate-sugar mixture can be either an incendiary or 
an explosive. Sugar is the common granulated household variety, 
while the chlorate may be either potassium chlorate or sodium 
chlorate; potassium is preferred. Proportions CAN be equal parts 
by volume, or 3 parts of chlorate to 2 parts of sugar, which is pre
ferred. Mix in or on a non-sparkingsurface. Unconfined, this mix 
is a fast burning incendiary, often called a first-fire mix. Confined 
in a tightly capped length of pipe, it will explode when a spark is 
introduced. Such a pipe bomb definitely can produce casualties, 
but it will not be suitable for breaching or cutting tasks. Concen
trated sulfuric acid will ignite (or detonate) the chlorate-sugar 
mixture. Placing the acid in a gelatin capsule, balloon, or other 
suitable container will provide a delay. The length of the delay 
depends on the time it takes the acid to eat through the container, 
which in turn depends to a great degree on the prevailing temp=r
ature. In very hot weather the acid will attack the container rapid
ly, and in very cold weather, the reaction will be greatly slowed. 
Once ignited~ this mixture burns at approximately 3200 degrees. 

Demonstrate ignition of the chlorate-sugar mix using a match, 
sulphuric acid, and time fuze. 

2. Another fast-burning, first-fire mix is obtained by mix
ing 9 parts potassium permanganate to 1 part sugar. It is some· 
what hotter than the chlorate-sugar mix, and can be ignited by the 
addition of a few drops of glycerine. This mixture burns at about 
the same temperature as the chlorate-sugar mix. 

Demonstrate ignition of the permt:nganate sugar mix using glycerine 
and explain that sulphuric acid and spark will also ignite this mix. 

3. Another mixture which burns slower, but hotter than the 
two previously mentioned, is iodine crystals and aluminum powder 
which is mixed half and half. This mixture is ignited by only a small 
drop of water. 

CAUTIO)J: Be sure that mixing utensils are clea~ and thoroughly 
dry. Once ignited the m"ixture puts off a bright purple smoke which 
is deadly poison. This mixture may be used to mark drop zones 
or landing zones in the absence of issued smoke grenades. 

One way to employ this mixture as an incendiary_ is to place 
some of the mixture on the roof of a building during the day when 
the roof is dry and as night falls the dew deposited on the mixture 
will cause combustion thereby setting the building afire. 

Demonstrate ignition of iodine and aluminum powder with a drop 
of water. CAUTION: Place down-range and down~wi.nd from the 
students. 

4. A simple combination that is effective, and a long burn
ing incendiary, can be produced by merely adding molten wax or 
tar to sawdust. Once ignited, this incenma.~duces a long 
lasting flame. This incendiary must be ignited by a hame or by 
placing a small amount of one of the first-fire mixes on the sawdust 
and ignite this mixture with time fuze, acid, or an electrical squib. 
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NOTE Demonstrate burning a small amount of wax and sawdust mixture 
by ignition with first-fire mix as previously described. 

COMMENT 5. Napalm--soap and gasoline. Napalm is an excellent 
casualty producing agent, but the manufactured napalmpowdermay 
obviously not always be available. An expedient napalm is easily 
mc>.de as follows: To either gasoline or kerosene add finely cut 
soap chips. (Pure SOAP must be used, not detergents.) WORKlNG 
IN THE OPEN and exercising reasonable care, heat the fuel so 
that it comes to a boil and then simmers. Stir constantly until the 
desired consistency is reached, remembering that it will continue 
to thicken as it cools. An improvised double boiler gives the best 
results for heating the gas, and however this is done, you must be 
careful not to ignite the fuel. A carefully controlled bed of coals 
generally works well. Again, extensive trial and error experi
mentation will be required to determine the best consistency and 
mixing methods. This mixture can easily be ignited by a small 
flame or electrical squib. 

NOTE Demonstate burning a small amount by igniting with a match. 

COMMENT 6. Flowerpot incendiary: This is a device to be used on 
steel targets such as machines, motors, or POL containers. Using 
a clay flowerpot of any size, fill to within l-inch of the top with a 
thermite mixture of 3 parts iron oxide (Feo2) and 2 parts alumi
num powder (AL). These proportions are by volume. A paper or 
cardboard tube (the size of the hole in the flowerpot) should be 
placed in the hole of the flowerpot and extend to the top of the pot. 
This tube should be filled with a first-fire mix after the hole at the 
bottom has been taped. A clay, mud, or plaster cap should be pour
ed or molded over the thermite to the top of the pot. Mter a fuze 
or acid delay has been affixed to the top end of the tube and first
fire mtx the device is ready to be emplaced on target. 

A spark from -fhe fuze or the acid ignites the first-fire mix 
which in turn ignites the thermite. As the thermite burns, the mud 
cap contafns most of the molten mass inside the pot and allows it 
to rtfn out the hole at the bottom of the pot onto the target. This 

-- molten mix burns at between 4000 and 5000 degrees Fahrenheit 
which is sufficient heat to welB: ~hinery or motors together or 
render them 11seless; also sufficient heat iQJ~1Jr-nfurough POL con-

-~-~----~ s and ignite the petroleum_produQt inside. -- _--- _ 
. olded incendi-arY:- An improvised--inceJldtary-ffiarnaB 

burning properieSTerY similar to thermite can be readily pro
duced from c~erials. With the simplest of equipment, 
the material can be molded into various common objects such as 
ashtrays, bookends, busts, small figurines, and bricks. The rna--- -
terials used are relativ easy to obtain, and no s_pecial skills 
are required of the operator e a~hemoidecriii--
cendiaries. __ '----

~--
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a. More than one formula can be used, but the one that 
follows is by far the simplest: 3 parts of aluminum powder, 5 parts 
of plaster of Paris, and 4 parts cold water, all by volume. As the 
aluminum powder has the greatest influence on the performance 
of the finished incendiary, it is necessary to keep close to the 
specified size, which is grained or atomized powder of 100 mesh 
or finer. The mixing process is as follows: The plaster of Paris 
is placed in a suitable container, such as an enamel pan, and the 
aluminum powder is added. They are then thoroughly mtxed to
gether by stirring. All the cold water is then added and the mix
ture stirred until completely mixed. When this is complete, the 
material will start to harden immediately. The material is poured 
slowly into the mold until it is within about an inch of the top of the 
mold. It should then be agitated for about 5 minutes with a small 
stick to dislodge any trapped air. The remainder of the material 
can then be added. No attempt should be made to remove the mold 
from large objects until a half hour has elapsed, or 15 minutes for 
smaller objects. 

CAUTION: Do not use containers which cannot be opened shortly 
after the mix has begun to harden. Once initial setting takes place, 
remove the bottoms from tin cans or break glass away from the 
incendiary when cans or jars are used as molds. As the incendiary 
sets, tremendous amounts of heat and pressure are developed and 
must have some means to escape or the mold will explode. 

During the molding process, it is necessary to make a well 
in the incendiary simUar to the capwell in a block of TNT. This 
well is filled with a first-fire mix (when ready for use) and ignited 
as a booster for the molded incendiary. The molded incendiary 
burns at approximately 4500 degrees Fahrenheit. 

b. It is essential that the cast articles be thoroughly 
dried before use. From 1 to 2 weeks of air drying seems to be 
adequate, and is much less trouble than trying to dry the bricks 
in an oven. A freshly cast article will be dark grey in color, 
while one that is thoroughly dry will be whitish and somewhat more 
brittle. 

c. To camouflage the finished product, it can be paint
ed or colored to match the item it was modeled after. In the case 
of incendiary bricks, brown or red iron oxide may be added during 
the mixing process to give the incendiary the appearance of differ
ent style bricks. As a starting point, add 6% parts of iron oxide 
(by volume) to the initial mix. 

8. Soap Dish: An excellent charge for both rupturing and 
igniting the contents of volatile fuel containers is the soap dish 
which must be placed directly on the target. Using a standard GI 
soap dish, containers up to 100-gallons can be reliably attacked. 
Charge proportions · a:re as follows: Equal parts by volume of 
plastic explosive and therm~te mix are placed in the container to 
be used, always insuring thaf1Ite--iru:~~ndiary mi""{ is placed against 
the target. The mix can be composed'Of a number of compounds, 
among which are: 3 parts potassium chl~e and 2 parts of sugar, 
or 2 parts aluminum powder to 3 parts of !we oxide. In lieu of 
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H+ 50 to 1H 

CO:\IMENT 

1H to 1H+ 50 

these improvised incendiary mixes, the contents from thermite 
grenades can be used. Or military dynamite may be used as the 
explosive, and matchheads as the incendiary. As a rule of tumb, 
a thin cigar box, (from an inch and a half to an inch and three
quarters thick) loaded as specified above with one-half incendiary 
mix, will reliably rupture and ignite volatile fuel containers of up 
to 1,000-gallon capacity. A charge of approximately twice that 
size will successfully attack containers of up to 5,000-gallon ca
pacity. Alw::tys insure that they are placed below the level of the 
fuel in the container. This charge may be primed either electrical
ly, non-electrically, or with any type of delay detonator as long as 
the explosive side of the charge is primed. 

Not only is this an excellent charge for destroying POL 
storage tanks, but is also excellent on gasoline tanks of automobiles 
and airplanes. 

BREAK 

9. Pipe Bomb: A pipe bomb can be made from a piece of 
iron pipe. The filler can be improvised explosives or improvised 
propellants such as black powder, thermi.te, matchheads, or pow" 
der from shotgun shells and small arms ammunition. 

The size of the bomb depends on the material available. A 
length of pipe threaded on both ends and 2 pipe caps are used for 
the body of the bomb. If the caps cannot be obtained, the ends of 
the pipe are flattened or mashed together to close off the open ends 
of the pipe. Fill the pipe with one of the above mentioned charges 
then drill a hole through one of the caps before placing it on the 
pipe. This hole should be just large enough to permit the passage 
of a length of time fuze. Insert the time fuze into the charge then 
slide the cap over the time fuze and screw it onto the pipe. Check 
to be sure there is no filler material on the threads of the pipe or 
the cap. Tighten the cap securely. 

The pipe bomb is now complete. Notice that this charge re
quires no blasting cap. To use you only have to ignite the fuze and 
throw or leave in place. 

10. Satchel Charge: Satchel charges can be made in a can 
or box using ammonium nitrate fertilizer (33 1 I 3 per cent nitrogen 
content) and wax. To make this charge melt ordinary paraffin and 
stir in the fertilizer pellets, insuring that the wax is thoroughly 

. mixed with the fertilizer while still hot. Before the mixture hard-
·--.__ -~add a one-half poand block of TNT, or its equivalent, as a 

· prim~ addit1:on. of suitable shrapnel material and a handle to 
the exterior Of-the char~ makes an excellent expedient sate~ 
charge that is not easily affe~oisture .. InAact,-tnwy1lar~::=.>---
can be stored fo,. e eriods wi~ar~mi~nd 
without ross-or-effectiveness. 

FIRING DEVICES: 

-~ 1. Standard Firing Devices and Detonators. 
~ 
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a. MlO Universal High Explosive Destructor--is ahigh 
explosive device initiated by means of blasting caps or mine acti
vators with standard firing devices. The destructor has booster 
cups containing tetryl pellets. The chief function of the destructor 
is in the conversion of loaded projectiles and bombs to improvised 
demolition charges and in the destruction of abandoned ammuni
tion. 

b. Ml Delay Firing Device--com'llonly known as a 
"time pencil" this device has a time delay ranging from 3 minutes 
to 23 days, depending on the model and the prevailing tempera
tures. As the time delay interval may not be exact, the Ml should 
not be used if accurate timeing is demanded. The Ml delay type of 
firing device consists of a tube containing a percussion cap, a 
springloaded strike, held cocked by a retaining wire, and a glass 
ampule filled with a corrosive solution. Threads on the base of 
the tube fit the threads on standard cap wells. A hole through the 
tube permits inspection to see whether or not the striker has been 
released prematurely. When the ampule is crushed, the corrosive 
solution dissolves a portion of the retaining wire, releasing the 
striker. A colored identification and safety strip fits through the 
sides of the tube and prevents premature firing. A table is inducted 
in each box with the firing devices which gives the delay time for 
fuzes of each color at different temperatures. 

The Ml firing device is prepared for use as follows: 
(1) Select a firing device with safety strip of tab color 

giving the proper time delay. 
(2) Insert a nail through the inspection hole or by vis

ual inspection make certain that the striker has not been released. 
(3) Crimp a non-electric military blasting cap to the 

base of the firing device. 
c. Ml Pull device-- is designed for actuation only by 

a pull on a trip- wire and intended for use with improvised anti
personnel weapons or mines, for booby trapping of antitank mines, 
and for setting up booby traps. 

A direct pull of 3- to 8-pounds on the trip-wire causes the 
device to fire. A non-electric blasting cap must be crimped to the 
device. The Ml Pull Device has the standard base to fit all explo
sives and mines fitted with the threaded cap well. When installing 
the device always remove the positive safety pin last. 

d. MlAl Pressure Device-- is designed for actm:ililln- -
by pressure and intended for use in setting up booby traps. 

A pressure of 20-pounds on the pressure cap causes the de
vice to fire. A non-electric blasting cap must be crimped to the 
device. The MlAl Pressure Device has the standard base to fit 
all explosives and mines fitted with the threaded capwell. When 
installing the device always remove the positive safety pin last. 

e. M5 Pressure.;.Release Device--may be used to booby 
trap antitank mines equipped with secondary fuze wells and for 
general booby trap installations with charge& having a threaded 
well. 

When restraining load of at least 5-pounds is displac~d more 
than five-eights of an inch, the release plate releases the firing pin 
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~-------------

causing the device to fire. A non-electric blasting cap must be 
crimped to the device. When installing slip a nail or length of 
strong wire through interceptor holes. With sufficient weight on 
the device, remove the safety pin gently by pulling the attached 
cord. The pin should come out easily, then remove the nail or wire 
from the interceptor holes. 

f. M3 Combination Device--this device may be used 
advantageously in a booby trap when use of a trip-wire, having both 
pull and tension-release firing actions, is desired. 

With pull of & to-10 pounds on trip-wire, the release-pin as
sembly is pulled out until shoulder of striker passes constriction 
in barrel. Thus released, the four jaws of striker spring open and 
the release pin pulls out of striker. Jaws of striker then spring 
back together enabling end of striker to pass through constriction. 
Released striker, driven by its spring, sets off the percussion cap. 

Release of tension, such as detaching wire or cord at anchor 
end or cutting of trip-wi.re, permits release-pin assembly to move 
forward under influence of striker spring until striker clears the 
construction in barrel and release-pin is stopped by head of firing 
device. As spring continues to force striker forward its four jaws 
are spread and pulled free of release-pin knob. Released striker, 
driven by striker spring, sets off the percussion cap. 

A non-electric blasting cap must be crimped to this device. 
The charge and the trip-wire stakes must be anchored sufficiently 
to withstand a pull of at least 2(} pounds. Insert cap in charge or, 
if detonating cord is used, tape one end of cord to cap and run other 
end to charge. Anchor booby trap or firing device firmly with 
anchor cord. Attach loose end of trip-wire so that it will not slip, 
using hole in winch spindle. Drawuptrip-wire. Take up remaining 
slack by winding it on winch until locking safety pin is pulled into 
wide portion of its hole. Remove small cotter key from locking 
safety pin, and gently withdraw locking safety pin. If pin does not 
slide out easily, adjust winch winding. Using attached cord, pull 
out positive safety pin slowly and carefully. This pin should fall 
out easily. If it resists a gentle pull, replace locking safety pin, 
remove trip-wire by pressing down knurled knob and stripping off 
wire-,-,re!!!_o_ye base, and check mechanism. Discard defective firing 
device. 

_ _ g. Eight:;- and Fift.se~Second Delay Detonators--time 
detay varies with -temperature changes and accur-ate timmg--:is not 

-possible. Changes may vary from minus 1 to plus 4-seconds from 
established standards. 

(1) Fifteen-second Delay Detonator: This detona
tor may be used with any booby trap explosive charge having a 
threaded capwell,Wll.BP:ever a delay of approximately 15-seconds is 
-~ed_: It consists ofa -PUlJ-type fuze lighter, a 15-seconct length 

of fu~ a:nd--aJ>lasting cap. It is water resistant and may be fired 
under water. i: cap protector fi!s over the cap f~r protection dur
ing transit. Used in a booby trap, this delay detonator requires a 
pull o~ the pull-ring similar to that'obtained by use of a t:rj-g_-'Wire. 
The cliarge~ust be secured in place:~----------- __ -~ -

, (2) Eight-second Delay DetQriator: This device is 
constructed like -t~ one just described excep~t it is shorter and 
contains a shorter len~ of time fuze to cut delay"-tlown to apprQ!{j.
mately 8-seconds. Alsu, the pull-wire has a wire T-shaped handle 

91 



instead of a pull-ring. Method of use with booby traps is the same 
as that described for the 15-second delay detonator. 

2. IMPROVISED F rRING DEVICES. 

a. Open Loop Device: Used to booby trap trails, equip
ment, and as a warning device. The open loop is formed by taking 
two insulated wires and stripping the insulation from the ends of 
these wires. One end of both wires are form--=d in a loop. One 
wire is passed through the loop in the other wire which allows the 
sliding of the wire through the loop but will not allow the loops to 
slide through each other. The other ends of the wires (straight 
ends) are connected as follows: One is placed as a power source 
lead, the other is attached to one end of the firing wire. The other 
firing wire is connected to the other firing source lead. The only 
break in the circuit is the loops when placed apart resting on the 
insulated portion of the wire. As the wire is pulled the loops slid•3 
down the wire until the loops come together providing the necessary 
completion of the circuit. This device can be used along trails as 
a trip wire if positioned ankle-high. Other applications are innum
erable and depend on the im2.gination of the individual. (Demon
strate entire sequence.) 

b. Explain and demonstrate the water can, clock, elec
tric screen, and clothespin firing devices. 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

EXPEDIENT DEVICES 

LESSON PLAN 

L Good afternoon gentlemen. Welcome back to Coleman Range. In the intervening time 
since our last class, calculation and placement, we have gotten a long way away from our 
subject. I know there would be ma-1.y amo~1g you who wouid be disappointed if any range 
class failed to start with a bang, and the attention charge that was just detonated down 
range is designed to f)restall any such disappointment. And once again, that charge should 
serve to remind you throughout the afternoon that we will be working with live demolitions 
on this range. At Coleman Demo Range, safety is our most im1)ortant product. 

2. At this point I will briefly explain what we wi.ll be doing here today, and then explain 
why we do it. During our last range class you saw not only standard demolitions, but some 
expedient and advanced techniques. Today you will become familiarized with a variety of 
incendiary, explosive and delay devices. Some of these items are manufactured, some are 
improvised, and some are constructed com?letely of materials locally available. Again 
the class will be divided into five roughly equal groups that will rotate between five sta
tions out in the firing area where today' s material will be explained and demonstrated for 
you. And once again also, at the conclusion of the "county fair" phase you will see a de
monstration of the firing of several of these charges down range, after which you will be 
invited to exami.ne their results. 

3. Now that I have explained what we will be doing, it's important that you know why we 
do it. If you'll think back to the chart listing the capabilities of the Special Forces demo
litionist, you will remember that we said that he has a "Thorough knowledge of homemade 
explosives, incendiaries and delay devices". The question may arise, "Why bother to 
learn these things? Is it really necessary or import RUt?" And the answer of course is 
yes. We do have two important reasons for knowing how to "roll our own". The first and 
by the far most importRnt is the fact that in a denied area we simply may be cut off from 
outside sources of supply. That is not to say that the first time we are faced with this 
situation that we find a mortar Rnd pestle and start to work. In a variety of ways we will 
attempt to get what we need from one well known local source, the enemy. But when we 
absolutely cannot get what we need, we have the necessary knowledge and ability to make 
the items from materials locally available. And that brings me to the second reason that 
I mentioned a moment ago. Materials locally available do not disclose the national identity 
of the user. There may quite conceivably be times when we may not want to use US manu
factured items, and it takes no great imagination to visualize a few such occasions. 

4. Before we break the class down to your stations and begin showing you the many items 
we have out here today, I will first take a few minutes to discuss 1, the three basic com-
ponents of any infernal machine, and 2, the desirable characteristics of an incendiary. 
Before pro ing however, I have two ai1110Ul}cements. While ahyGne-wtro-:oar.es to think 
about the subjec all could easily deduce tliat-s_abotage is one of the destrucUVe-~ 
highly prized by Special ~-We- nevertheless do nQ!; desire to draw attention to our 
interest in sabotage. Fortllis reason, todays class is classified CONFIDENTIAL, and you 
are cautioned against' discussing any of the techniques or devices~that you will see, regard-
less of how basic they may be or the fact that they may be explained in detail on an Alfred 
Hitchcock television program. And this brings me to my second announcement, which is 
merely a request that notes not be taken here today, the key points that are importRUt will 
be presented again in the classroom where note taking will present no problems. 
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5. Arson as a fine art will be dealt with in some detail in your Special Targets class. 
But since you will see several incendiary devices here today, an understanding of their 
desirable characteristics is important. Show Chart 2 

DESIRABLE CHARACTERISTICS OF AN INCENDIARY 

1. EASILY IGNITED 
2. BURN WfTH INTENSE HEAT 
3. DIFFfCULT TO EXTINGUISH 
4. LEAVES NO EVIDENCE 

(Briefly elaborate on each point, and emphasize that extremely few incendiaries will 
possess all of these characteristics; most are a compromise) 

The important point to remember in all of our work with incendiaries is that arson 
is an extremely effective tool of sabotage. It permits a maximum amount of destruction 
with a minimum amount of effort, equipment and risk. 

Station #1. 

Station # 2. 

Station #3. 

Station # 4, 

Station # 5. 

Manufactured Devices. Tim•3 pencils, miniature shaped charges, magnetic 
limpets, coal, brick and other m0lded incendiaries. 
Improvised incendiaries and explosives. Thermlte grenades, improvised 
molded figures, phosphorous and water. Caltass and black powder bomb. 
Delay devices. Improvised devices for initiating either fires or explosions. 
Clock used both non-electrically and electrically. Water, string and candle 
delays. Acid, balloon and magnifying glass. 
US standard firing devices and improvised devices. The six standard firing 
devices. Clothespin used electrically and non-electrically. 
DI, both issue and improvised. Ear muff. Bubble charge. New breaching 
technique. 

After student groups have rotated between the five stations, they withdraw to the safety 
bunker while the caltass, DI and ear muff charges are detonated. 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

SPECIAL TARGETS 

LESSON PLAN 

1. CONCEPT. This subject is to familiarize the student with the principles of sabotage, 
to include target selection, m8thods, tools, planning and historical examples. Incendiar
ism and rail interdication are developed and discussed in considerable detail. 

2. SCOPE. Principles; operational techniques; industrial targets and recognition; fire 
for destruction; electrical power plants; transportation systems to include waterways. 

3. REFERENCES: AFM 200-7(C); ORO-T-344 (C); FM 31-20; The Sabotage Manual, 
Volumes I & II 

4. COORDINATION REQUIRED: U3.T7508; U3.T7704; U3.T8001; U3.T7804; U3.T7904; 
U3. T8104. 

95 



.... 

96 

I • •... ... 
. . ~~' .. 



I 

:j 
' 

' 0 

- ___ I 

I 

97 



98 



HEADQUARTERS 
lOTH SPECIAL FORCES GROUP (AIRBRONE) 
APO 108 US FORCES 

INSTRUCTIONAL UNIT: 

TYPE OF INSTRUCTION: 
TlME ALLOTTED: 
CLASS PRESENTED TO: 
INSTRUCTIONAL AIDS: 
REFERENCES: 
STUDY ASSIGNMENT: 
STUDENT UNIFORM & EQUIPMENT: 
TROOP REQUIRMENTS: 
TRANSPORATIC)N REQUIREMENTS: 

1. INTRODUCTION: 

LESSON PLAN 

Introduction to Arson & Incendi
arism 
Conference 

None 
SF 6A 222 USASWS (UW Dept) 
Same as References 
Duty w notebook & pencil 
None 
None 

a. Objective: To give the students a broad, general background of the subject of 
Arson & Incendiarism as it pertains to sabotage in a SF operational area. 

b. Reason: Incendiarism may be the ideal sabotage weapon for a particular mission 
or target complex. 

c. Standard: To make each student conscious of the destructive results of fire; how 
to insure successful arson, the principles of combustion, associated targets (fire-fighting 
equipment), etc. 

2. EXPLANATION: 

a. General: Importance of Incendiarism; Fire is a hazard against which all indus
tries are on guard. Large sums of money are expended each year for preventing, report
ing and fighting fires. Fire prevention includes educating employees in fire hazards, 
making them safety conscious, and inspecting the plant periodically. Included in fire re
porting are automatic and hand-operated alarm systems, night watchmen, and sprinkler 
systems. Fire fighting includes the cost of stationary and movable equipment and the_ 
salaries of firemen. Even though so much money and time has been spent,_ the-.Un1ted 
States loses about 350 million dollars worth of property and over 10,000 lives in the mil
lion and one-half fires reported each year. For example, the Coconut Grove fire in Boston 
cost about a million dollars -iri- damage and 468 lives. The Bar Harbor, Maine fire cost 
about one and one-half mHlion-a.oUars....J.!}__QQillputing the cost of a fire, one must consider 
direct loss by burning and damage by smoke, wa:ter ana fire-fighting equipment. Indirect 
losses include loss of producjion, medical expenses of4nju~ployees, and cost of re
building the physical plant. Sinee__fire can be devastating and so-few tools are ~eedeci to~
start a. fire, it is an ideal sabotage Weapon. The saboteur can choose tllc'~the place, 
and the means to start a fire. In the annual report put out by the International As~ociation 
of Chiefs of Police for 1951, it was reported that one in eight fires were started by a1'S.on
ists, yet verT-few' guilty persons are captured~ -The_reason.-for this is that the guilty per-
son can select the time which seems to him best suited for the commission of the offen_se, 
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and the absence of any witnesses. In most arson cases, proof of guilt must be deduced 
from circumstantial evidence. The conference estimates the loss due to fires started by 
arsonists to be 70 mi.llion' dollars a year. 

Fire also has a psychological effect on the general public. After a series of fires 
are reported in a certain industry, ABSENTEEISM throughout that industry is noted. 

In summarizing, we can state: Fire is a good sabotage weapon because (a) it is a 
natural hazard, (b) it may alter or destroy evidence, and (c) it is very destructive. 

b. Causes of Fire: 

(1) Spontaneous combustion. 
(2) Carelessness or accident. 
(3) Lightning or electric short circuit. 
(4) Chemical reaction. 
(5) Defective equipment. 
(6) Those started by arsonists or saboteurs. 

c. Subtle Arson or Subtle Sabotage: 

Sabotage by fire can either be subtle or direct. A saboteur must be familiar with 
the techniques of each. With this in mind, I have for you an excellent film entitled "In
cendiarism." This film is approximately 22 m~nutes in duration and clearly depicts the 
major principles involved in employing this type weapon. I should like for you to espe
cially note the recommended placement, techniques of ignition, and the need for a compre
hensive plan of action. Upon conclusion of this film, be prepared to discuss these factors. 

In subtle sabotage we m~st make the fire appear as though it, were due to natural 
causes. To do this we may have to sacrifice some of the surefire techniques of the direct 
method. Subtle sabotage requires very careful planning and operating techniques. 

In planning an operation, we must first analyze the plant or target to see where a 
fire would naturally start. Most industries have areas that are fire hazards. Next, we 
must start this fire with material that is NATIVE to that section of the plant. This means 
that we can't bring in material that is not used in that plant or material that is not normal
ly found in that part of the plant. The material that we use to start the fire is called the 
IGNITER. A good igniter is a material that burns at a high temperature so that it can ig
nite the target or wick. Matches, cigarettes, electric sparks or other sources of external 
heat may be used to start a "subtle fire," if we can make them appear to have gotten there 
from normal use of the area. Certainly a manufactured item could not be used except in 
cases where we were sure no evidence would be left. 

After picking out our igniter we must look at our target and see if the igniter will be 
sufficient to start it burning. If your target is gasoline or other very inflammable m,ttet ial 
that is all you may need, but in most cases you will need a material between the igniter and 
target. This material is called the wick. Its purpose is to hold, increase, and distribute 
the flame. Wood shavings, rags, newspapers, and oily equipment may be used. The ma
terial we choose will depend on the target. To choose a good wick properly, we must*know 
how much heat it takes to get the target burning. This is called the FLASH POINT. The 
technical definition of flash point is the temperature at which a substance gives off vapors 
which can be ignited by a spark or flame. The flash point of a number three fuel oil is 
125 degrees. 

*The term FLASH POINT is used when dealing with liquid substances. 
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When dealing with substances other than liquids, such as paper, wood, coal, we class
ify them as either tinder, kindling or bulk combustibles. 

TINDER is the technical name for combustibles with a specific surface of over 20 
sq ems per gram. (28 grams is about 1 oz.) A match will ignite tinder. Four different 
classes are: 

(1) 
wood shavings 
wood chips 
sawdust 
cotton waste 
oily rags 
dry undergrowth 
loose straw or 
hay 
crumpled paper 

(2) 
gasoline 
bensene 
kerosene, 
etc., (hard 
to ignite) 

(3) 
celluloid 
pyroxylin 
match-heads 

(4) 
combustible dusts 
up to 1000 sq ems 
per gram 

Note that paper must be crumpled; flat sheets of paper burn only with great difficul-
ty. 

KINDLING is the technical name for combustibles which burn like dry wood with a 
specific surface of over 1. 7 sq ems per gram. They are not ignited by a match, but are by 
the chemical ignitors, and in turn set fire to bulk combustibles. Dry wood shavings or 
splinters, small pieces of wood with jagged edges, wooden partitions %-inch or less in 
thickness, and thin, light furniture can be used as kindling. 

BULK COMBUSTIBLES: Combustibles having a surface of less than 1. 7 square 
ems. per gram require burning kindling to ignite them. Wooden structures, wooden floors, 
bulk coal, baled rubber or cotton, heavy furniture, books, all require prolonged heating. 

Once the igniter has ignited the wick and the wick the target, then we must have ven
tilation, because no fire can burn without a source of oxygen. To get ventilation we should 
open a window, not to get a draft that will blow out the flame, but to get enough air to in
sure a sufficient supply of oxygen. 

In order to do maximum damage in subtle sabotage it is important that you pick out 
, the right place to start your fire and set it off at a time when it will not likely be discover
ed until it has reached its FLASH OVER point. This is the point when all the combustible 
material burst into flame. This term cam~to use during__ WWII when they tested incen
diary material to determine the length of time-tt--t-akes from the setting off of an incendiary 
to the point at which all the mate~he room bursts into flame. It is believed that the 
following takes place: cCilirtJtiSffble materials, when heat is applied, are constantly giving 
off v~Qors~~oom or reach the spaxk,they will ignite. 

~. -
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The growth of the fire involves two factors: Convection of heat and radiation of 
heat. At the beginning of the fire 85 per cent of heat is convected upwards, and 15 per 
cent of the heat is radiated in all directions. As the wood heats up it reaches a critical 
temperature (between 300 and 575 degrees c., depending on the bulk incendiary) where the 
carbon, hydrogen and oxygen materials in the wood or other combustible suddenly form 
gaseo·...1s products (CO); at this instant the bulk combustibles become self-supporting and 
the fire blazes on. Beyond this point, the fire is out of control. 

It may be possible to start your fire by spontaneous combustion. Spontaneous com
bustion is defined as: heating and ignition involving a combustible material or combina
tion of materials if the inherent characteristics of the m otterials cause an exothermic (heat 
producing) chemical action to proceeds, without exposure to external sources of fire, spark 
or abnormal heat. The process is known as ''spontaneous heating," and as "spontaneous 
ignition" or spontaneous combustion" if ignition occurs. 

As an example, a pile of oily rags or a mow of moist hay slowly unites with oxygen 
of the air (burns). If the heat of the combustion cannot be easily conducted away (the rags 
and the hay being poor conductors) the pile heats up higher and higher from day to day, 
until the kindling point of the combustibles is reached. At this point, the rags or hay catch 
fire. This is called spontaneous combustion. Notice that it is favored by two factors: 
(a) poor conduction of heat away from the combustibles and (b) a low kindling.point. The 
piles are not able to get rid of the heat which is generated by their oxidation, particularly 
if they are packed too tightly for air to circulate rapidly through them. 

To start a fire in this fashion we might put oily rags on a hot pipe, expose oily rags 
to the direct rays of the sun, or in the case of grains, disturb the ventilation system. Re
member again, it must look like an accident that the ventilation was shut off or not work
ing. 

Lloyds Register records over 100 cases of spontaneous combustion each year, 65 
per cent of them due to external heating from the boiler room, steam pipes, funnel casing 
or climatic conditions. 

d. Direct Sabotage by Fire: 

Direct sabotage by fire may do more damage and be more effective than explosives. 
A warehouse and its contents may be destroyed by fire that would require hundreds of 
pounds of explosives. Fire has its limitations and depends many times on chance for maxi
mum effectiveness. As we mentioned before, fire is a natural hazard and hundreds of 
dollars are spent to prevent and fight it. Also, the enemy is on the alert for attacks of 
sabotage by fire. 

(1) Placement: In picking a place to start a fire, we are interested in finding an 
area that will enable the fire to spread rapidly and engulf the whole warehouse or target 
and surrounding area. Our main purpose is not to hide the fact that the plant was sabo
taged, but to do maximum damage. 

(a) Arranging combustibles to favor convection: An ample supply of air is 
required for the combustion. Air supply can be increased in two ways: (1) by increasing 
ventilation and (2) by arranging the combustibles so as to get a "chimney effect," which 
will be explained below. 

1. Increasing ventilation: Open windows and doors: High on the lee 
side (the side away from the point from which the wind blows) and low on the windward 
side (the side from which the wind is coming). This supplies a draft for sweeping the fire 
forwards and upwards. Remember that duringthe early stages of the fire, too strong draft 
will hasten the burning of bulk combustibles. If the wind is blowing too strongly, open 
windows only in an adjacent room. 
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Closely packed combustibles must be loosened up so that the air can get to them. 
Baled cotton, rubber, or fabrics, or bundles of paper will not burn until they have been 
broken up mechanically or by high explosive. 

2. Chimney effect: Once a fire starts in an area where combustible ma
terials are plentiful, a column of intense heat begins to arise. This column creates a so
called "chimney effect" in drawing air to the center. Its effect can be increased by build
ing the fire near airshafts, elevator shafts, ducts, conveyors, pipes and stairways leading 
to upper floors, (but be sure the doors on the upper floors are fastened in an open position). 
Some ways to favor this chimney effect follows: 

a. Vertical surfaces: They will provide chimney effects if one has 
partitions upright, 2-inches or less apart. Such partitions can be made on the spur of the 
moment by moving packing boxes close together, tipping a table on edge close to a wall 
or by swinging a door back on its hinges and starting a fire in the angle between the door 
and the wall. 

. b. Horizontal surfaces: They will burn fastest where there are holes 
cut in the floor (for passage of pipes, conveyors, etc.) which provide draft. Fires started 
in between partitions of floors may get a considerable start before being discovered. As 
the hot air sweeps up through holes in the floor from the story below, it is usually suffi
ciently heated so it would set fire to kindling placed around the hole. (This current of 
very hot air is a phenomenon dreaded by the fireman, who is often burned to death, with 
no external signs of its cause, by breathing it in upon opening a door into a room which is 
on fire.) 

c. Attic eaves arrangement: The chimney effect is also obtained 
with another arrangement, the attic eaves effect, although the chief importance of this 
arrangement is its reflection of heat, discussed in the next section. Combustibles placed 
in the angular space where the attic roof meets the floor will reflect heat and ignite very 
quickly. However, the attic is not an especially good place to start a fire since, although 
it may go unnoticed for many minutes giving the fire time to gain headway, the fire may 
not spread to lower floors since heat sweeps upwards. On the other hand, the operator 
can make an attic eave arrangement in other parts of the house, as for example beneath 
the stairway leading up from the ground floor. If kindling is ignited here, the fire will 
spread quickly up the stairway, spreading to both the ground floor and second floor simul
taneously. Similar arrangements can be achieved by starting a fire in the corner of a 
closet with the closet door open, or by leaning doors or boards against the wall and start
ing a fire beneath them. 

d. Arranging combustibles to favor radiation: As the fire progresses, 
the spread of heat by radiation processes becomes increasingly important. Radiation is 
favored by the three items just discussed: Parallel vertical walls, parallel horizontal 
walls, and attic eaves arrangement. The reflection of heat from these surfaces is called 
a "baffle effect" and is of greatest importance in starting fires quickly. 

Generally a fire should be started on the bottom floor since heat rises-andwoura-
set fire to the upper floors as the fire progresses. But if the upper floors contain in
flammable liquids of rubber, it might be better to start the fire there, forming burning 
liquids which would run down and tgntt_e stibles on lower floors. Or the dry, wooden 
roof on a shed might be ignited, if it would drop and set fire to stores on the ground 
below. 

It is well to start a number of fires at the same time so that they mutually assist 
each other, and spread the fire rapidly in all the area. This is far bstter than trying to 
start one large fire in the area. 

' Choose the site of the initial fire in relation to the whole target: near the wood
~king shop, the paint stores, the packing room, oily wastes; in other words, in the mnst 
inflammable portion of the factory, provided that section is not protected against spread 
of fire from it to the rest of the plant. 
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(b) Factors to avoid: 
1. Painted surfaces: These burn poorly. This may surprise you when 

you recall how inflammable a paint may be. But a lacquer or paint is inflammable because 
of the oils and solvents in it, and these evaporate or change during the drying process and 
their inflammability ceases. Unpainted surfaces are always preferable; and if a baffle is 
being made with a painted chest of drawers pushed against the wall, face the unpainted 
back of the bureau against an unpainted wall, or use the unpainted bottoms of the drawers. 

2. Wallpapered surfaces: These burn poorly since dry paste is not 
especially inflammable. 

3. Wet wood: Before the wood will burn the moisture must be expelled 
and this uses up heat, slows the rapid spread of the fire. For this reason, do not attempt 
to set fire to a lumber yard or other outdoor stores a few days after a rain spell. 

4. Charred wood: The burned wood or charcoal does not ignite very 
readily unless it is heated quite hot. 

(2) Techniques of starting the fire: 
(a) Analyze the plant for the ideal place to start the fire. Also consider the 

value of starting more than one fire. 
(b) Knowing the target, decide what you are going to use for an igniter. Here 

we don't care if it is native to the target or not. What we are interested in is getting a good 
fire started. The Agency has a few manufactured items such as the PTI, which I will go 
into in detail a little later. The igniter may be activated by mechanical, electrical or 
chemical means. Examples of these means are: mechanical -booby trap and clock; elec
trical - a switch, short circuit; chemical - time pencil, two incompatible acids, and acid 
and sugar chlorate mixture, etc. During this course we will handle a great many items 
that can be used here. A igniter generally gives you a time delay. 

(c) Use of a wick to hold, increase and distribute the flame. We may use paper, 
wood shavings, oily rags, etc. 

(d) Accelerant should be used when material has a relatively high flash point 
or if you want to get the fire to the flash over stage faster. 

(e) After having a fire going, we want to be sure there is trouble putting it out, 
so we neutralize fire fighting equipment. It may be possible to carry out this part of the 
operation before being discovered by the watchman. Attack the fire fighting equipment 
which is nearest to the point of the intended fire. Some points of attack follow: 

1. Hydrants: Shut off, smash or jam the valves. Or shut the main valve 
and secure it with lock and chain, 

2. Hose: Slash this with a sharp knife. Or put a few drops of concen
trated sulfuric or nitric acid a number of places on the hose, in positions where it will not 
normally be detected, a day before the attack. The acid will etch weak spots in the hose 
which will fail under water pressure. 

3. Nozzles: Throw these away or damage. 
4. Fire-doors: These usually have a link of fusible alloy (melts about 

68 degrees C.). Reinforce with a stout wire. Place a brick on the floor, or a wedge, to 
keep the firedoor from closing. Immobilize the firedoors on the upper floors so that the 
fire will be free to sweep upwards. Or lock these doors in an open position and throw the 
keys away. 

5. Fire alarm: Disconnect all electrical alarm systems. 
6. Automatic sprinklers: Place high explosives in several places on the 

sprinkler system. 
7. Fire extinguishers: The bicarbonate-sulfuric acid type of extinguisher 

can be unscrewed at the ·top, and the acid bottle removed and thrown away. Or the con
tents of the extinguishers can be emptied. Pump extinguishers (such -as tb_e carbon tetra
chloride type) can be emptied and then filled with gasoline. Buckets of sand_or of water 
can be filled with gasoline, although the latter should be done immediately before starting 
the fire, since the odor of gasoline might alert the enemy to the intended attack. 
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(f) Placing bombs: To discourage fire fighters, the operators should place 
a number of hand grenades with their levers tied down with cord; when the cord burns, the 
grenades explode. Or any of a number of bombs activated by booby-traps set off by the 
fire fighters can be employed. Place fog or smoke bombs up-wind of the fire so as to make 
approach difficult. 

(g) Overpowering the guards: The operators should know where the watch
men are on patrol, and assign men to overpower the guards while the other operators are 
neutralizing the fire fighting equipment and placing nuisance bombs. 

Since there are so many points to consider in starting a fire, it is imperative that 
a detailed plan be made. All equipment should be tested on a similar target. 

e. Methods of Dealing With Certain Targets: 

(1) Oil stores: It is necessary to release the oil from its container by blow}ng 
a hole with an explosive charge, opening a valve or otherwise. 

If the material is then allowed to spread, it not only would be much easier to ignite, 
but will spread the flame to adjoining tanks. Gasoline, kerosene, and alcohol can be ig
nited by any delay action device. Gasoline can often be fired within storage tanks by an 
explosive charge placed in contact with the container plate, but to insure fire mix mag
nesium and aluminum with the explosive. Diesel oil, fuel oil and lubricating oils require 
heating before ignition takes place. This can be accomplished by pouring gasoline or kero
sene over the more viscous petroleum.. For example, the explosion resulting from a small 
charge placed in contact with a small gasoline can would scatter the flaming contents over 
a wide area; alternatively, a large incendiary parcel would be employed. 

Kerosene is superior to gasoline for general incendiary purposes. It evaporates 
at a slower rate, hence it burns longer. 

(2) Pitch and tar stocks: If stored in wells, use an incendiary parcel. Float 
it on the surface of the tar, on a piece of wood if necessary. If the tar is stored in tanks, 
use an incendiary parcel linked with an explosive charge. Once the material is heated to 
the necessary temperature ignition takes place. The burning is intense and is accompanied 
by dense smoke. 

(3) Paint stores: The contents of a drum of paint or a few cans could be pour
ed on the floor and then set ablaze with an incendiary. If this is impossible, the incendi
ary in conjunction with a small breaking charge should be used. Where paint is stored on 
wooden shelves, it will usually be sufficient to set fire to the shelves; for best results feed 
the flame with paint. 

(4) Paper stocks: Open and spread out as many packages as possible. A con
siderable amount of kindling material will be required to get a large stock afire. Small 
explosive charges placed among packages, rolls, etc., will help considerably to spread the 
fire. Paper in bales, rolls, etc., is not likely to burn completely. 
·- --~~_stores and processing plants: Start the fire among raw material 
stores, providing these ~of the main building. If the rubber is in compressed 
bales, split one open and add as ~kindling as possible. Semi-processed rubber is 
often stored on wooden shelves and this ma~a good point at which to start a fire. Rub-
ber is difficult to ignite and an incendiary of ~ration is required. Sponge rubber-----
crumpled up is very inflammable. ----------~~ _ ____ ----

(6) Textile factories: The most damaging attack can probably be made on the 
carding machines, as there shops contain large quanti.tiesof ~ssamer..,and loose fiber on 
the machines. Stacks and bales of partly processed material in loose condition are another 
};!lace where a fire can be started. The fire should be built in the center of a heap of this 
niate:Mal with a thermite or magnesium incendiary. 
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(7) Flour mills: Flour mills contain a considerable amount of light, dry tim~ 
ber, which is usE)d for enclosing the conveyors, elevators, chutes, etc. Long burning in
cendiaries such as magnesium should be placed at a well ventilated vertical surface. Grain 
itself burns well once the fire is well started, and with free access of air soon becomes 
very difficult to extinguish. Gasoline and kerosene may be used to initiate the fire. 

(8) Sugar refineries: Crystallized sugar would be an ideal target for incendi-
ary attack. This may be initiated by means of thermite or magnesium incendiaries. Sev
eral containers should be opened, the contents spread around. 

f. Sabotage by Water: 

When small fires take place in certain industries considerably more damage is 
caused by the water used for extinguishing than by the fire. 

A small fire in a workshop, store, or office, started by "accident'' during working 
hours, could be extinguished immediately by an excessive amount of water, thus creating 
great damage. 

This form of attack will be most effective where delicate machine tools and pre
cision instrument and finished steel parts are to be found; examples: woodworking plants, 
bearing factories, warehouses, textile mills, grain elevators, all forms of documents. 
Machinery attacked by water must be dismantled in order th:1t rust may be removed. 

Sprinkler systems are widely used in most countries as a means of extinguishing 
fires at their source, in factories, stores, warehouses, or wherever inflammable goods are 
in process of fabrication or storage. 

They function automatically on rise of temperature above a predetermined limit 
(usually 155 degrees F.) by the fusion of a special soldering alloy or the bursting of a 
glass tube, thereby releasing a valve seating and allowing a jet of water to issue from the 
pressure pipe system. This jet of water impinges on a small circular deflector which 
creates a spray over the area below the sprinkler. 

The release of water from a sprinkler actuates an alarm. If steps are taken to pre
vent the alarm from functioning, and if/ number of sprinkler heads are actuated, a large 
quantity of water will be released silently; serious flood·lng should occur before the attack 
is discovered. 

The Wet Pipe System is installed where there is no danger of freezing; the piping 
is filled with water under pressure. 

The Dry Pipe Assembly is used where freezing is likely to occur; i.e., Russia, 
Finland, Sweden, etc. Here the pipes are charged with air at a pressure high enough to 
keep the valve in place. On the opening of the sprinkler head, the reduced air pressure is 
overcome by water pressure which opens the valve and permits the piping to fill with water. 

All sprinkler systems are provided with a ma.in stop valve which is accessible at 
ground level. Large buildings have miltiple circuits, each controlled by it own valve. 

The handwheel of the stop valve is fixed in the wide open position by means of a strap 
or chain. It is turned off if emergency arises; i.e., if sprinkler functions accidentally. 

Attack: See that main stop valve is in normal position. Close alarm clock by turn
ing quarter turn clockwise direction. This shuts off water to the alarm motor. Treat 
every circuit in the s:1me manner. 

To attack individual sprinkler heads: Use time pencif an~erial to effect 
fusion of soldering alloy or to burst glass tube. To counteract the device: Cu:t--tne strap 
or chain on the main stop valve; close the valve; replace chain with padlock. Saw'"the 
threaded valve shaft off. 
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HEADQUARTERS 
lOTH SPECIAL FORCES GROUP AIRBORNE 
APO 108 US FORCES 

INSTRUCTIONAL UNIT: 

TYPE OF INSTRUCTION: 
TIME ALLOTTED: 
CLASS PRESENTED TO: 
INSTRUCTIONAL AIDS: 
REFERENCES: 

STUDY ASSIGNMENTS: 
STUDENT UNIFORM AND EQUIPMENT 

TROOP REQUIREMENTS: 
TRANSPORTATION: 

1. INTRODUCTION 

LESSON PLAN 

Field Expedient Detonator or 
Blasting Cap 
Demonstration 

See attached tng aids list Train· 
ing Memorandum #5 Hqs lOth SFG, 
dtd 27 Feb 62, Annex D, 
Destructive Techniques 
Same as reference 
Duty w /crimpers, knife, friction 
tape, pencil & notebook. 
None 
None 

a. Objective: To demonstrate field expedient detonators or blasting caps to include 
construction and methods of detonation. 

b. Reason: Demolition specialists must know how to make and use expedient deto-
nators. One may not always have manufactured blasting caps to fulfill the mission. 

c. Standards: To have all demolitionists capable of both teaching construction, 
theory and employment of field expedient detonators, as well as being able to perform an 
operation mission, employing expedient detonators when necessary. 

2. EXPLANATIO~ AND DEMONSTRATION 

a. Construction: 

(1) 
card them. 

Remove projectile and powder (propellant) from a rifle cartridge and dis· 

(2) Remove enough P ETN from some detonating cord to almost completely fill 
the empty cartridge case. 

(3) Pour the PETN into the cartridge case to within about% em from the neck 
and insert the detonating cord which leads to the charges. Crimp the cartridge case to 
the detonating cord, and tape it at this junction, or waterproof it if underwater use is an· 
ticipated. --

- -------------b. Methods Of Detonation: 
____ --"---....._ 

(1) First Me~ Tape a cardboard sleeve, larger than tfle largest diameter 
of the cartridge case to the case about half-way down its fength-.---a1.1d fill this container 
With an-~ptable first fir~ mix. Insert time fuze into this container from the opposite 
end, until the time fuze is witlihNtbout 1 em from the base of the cartridge. Seal the con
tainer to the time fuze, again waterproofing (if required) as in step 3 above. The num
ber of charges that may be fired using this- detonator is limited only by the amount of deto
nating cord that is available. 
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(2) Second Method: Run the free end of the detonation cord down a rifle barrel 
until there is no slack, and then chamber the cartridge. Connect branch lines to the main 
line which emanates from the barrel to all charges. Secure the weapon in place, and tie 
a piece of rope, wire, or string to the trigger. This cord should be no less than 20 meters 
in length if the operator is unprotected. Fire the weapon by means of the cord. This 
method destroys the weapon, but it also will detonate the charges. 

(3) Third Method: Mold a piece of plastic explosive around the base of the 
cartridge, until you have 2 em around the case. Light the plastic, and seek cover. When 
the percussion cap is detonated by the heat, the PETN will be detonated, which in turn 
will fire any charges attached to the detonating cord. 

3. PRACTICAL WORK 

Form students into working groups of 3 or 4 men. Provide necessary explosives with 
components, tape, etc. Direct each group to construct and detonate at least one detonator. 
Insure that personnel take cover during firing. 

TRAINING AIDS LIST 

Blackboard 
Chalk 
Crimpers 
Friction Tape 
Knife 
Detonating Cord 
Plastic Explosive 
Expendable Rifle and Cartridges 
Cardboard Tubes 
Pliersl 
Waterproofing Compound 
Twine 
First Fire Mixture 
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Time Fuse 

Waterproof 
Seal 

Cartridge case 
filled w /PETN 

Waterproof 
Seal 

__ r~ 
.... : 
/ 
./ 

. " .... . : .. /' . 
___. '· . . . -:·. . .... . . . . 

·. :· ..... 

D~onating Cord ----if.; 
to c~es _ 

~. ~-~ 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

ADVANCED DEMOLITION TECHNIQUES AND SPECIAL DEVICES 

ADVANCE SHEET 

PURPOSE 

The purpose of this subject is to provide you with a working knowledge of construc
ting and emplacing advanced technique charges, and to familiarize you with issued and 
expedient firing devices, improvised incendiaries, and an introduction to new devices and 
developments and future contingency plans. 

HOMEWORK ASSIGNMENT 

1. Study advanced technique charges covered on Demolition Card, GTA 5-10-9. 

2. Review material covered during the fourth hour of 756 and all material in 750. 

BRIEF 

DCiring this instruction each student will be required to perform practical work in 
construction of at least one of the advanced technique charges. A walk-around will be con
ducted to enable each student to view each of the advanced technique charges emplaced on 
target. Afterwards, a demonstration firing and viewing of the effects will be conducted. 
A demon~tration of issued and expedient firing devices will be shown. Mixing and employ
ing of improvised incendiaries will be demonstrated. A demonstration of new develop
ments and devices will be shown and future contingency plans will be discussed. 
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UNITED STATES ARMY SPECIAL WARFARE SCHOOL 

ADVANCED DEMOLITION TECHNIQUES AND SPECIAL DEVICES 

SECTION I 

SUMYIARY 

Special Charges 

1. The primary advantages of advance technique charges are that they invariably 
require less explosive; they achieve results that are more positive than those produced 
by conventional charges; and tamping is not required. 

2. The primary disadvantages of the advanced technique charges are that they 
usually require a great deal of time to construct; once constructed, they are usually more 
fragile than conventional charges. All of the charges should be wrapped or packaged but 
excessive wrapping material between charge and target must not exist. Most of the charg
es require C-4 or C-3 explosive, which is a limiting factor, as it may not always be avail
able in the field. 

3. SADDLE CHARGE: The saddle charge is used to cut cylindrical, mild steel 
targets up to 8-inches in diameter. Dimensions of the charge are as follows (refer to fig
ure 1): Short base of the target is equal to half the circumference of the target. The 
height or long axis of the charge is equal to the circumference of the target. The thick
ness of the charge is one-third the thickness of a block of C-3 or C-4 for targets up to 6-
inches in diameter. Thickness of the charge will be one-half the thickness of a block of 
C-4 or C-3 for targets from 6- inches to 8- inches in diameter. Prime the charge at the 
apex of the triangle. On detonation, the target will be cut directly under the short base. 

Prime here 

Equal to circumference of target 

Target Equal to 1h circumference of target 

(max. 8" diameter) 

Figure 1. Saddle Charge 

Do not use saddle charge on targets of non-solid construction (gun barrels), 
steel alloys, or targets measuring greater than 8" in diamter. 
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4. DIAMOND CHARGE: The diamond charge is used to cut either mUd or alloy 
steel cylindrical targets of any size that would conceivably be encountered. (For instance 
this charge was used to cut a propeller shaft of a destroyer that measured 17" in diam
eter.) Dimensions (figure 2) are as follows: The long axis of the charge must be equal 
to the circumference of the target. The short axis must be one-half the circumference 
of the target. The thickness of the charge will always be one-third the thickness of a block 
of C-3 or C-4. To prime the charge, both points of the short axis must be primed for simul
taneous detonation. 

Long axis equal to 
circumference 

Short axis 
lh of circumference 

Thickness one third 
block of C - 3 or C - 4 

Target 

Blasting cap ____.;:If 

Figure 2. Diamond Charge 

Prime here 

Equal lengths 
ofdet. cord 
w/blasting 
cap attached 
to the ends. 

, The diamond charge may be primed with a detonator assembly as shown in 
figure 2 m::,may be primed with two electric blasting caps wired in a common series cir
cuit for simultaneous detonation. 
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5. RIBBON CHARGE: The ribbon charge is used to cut non-cylindrical steel 
targets, i.e., "I" beams, angle irons, etc., up to 2-inches thick. Excellent results are pro
duced with a considerable savings of explosives. The dimensions (figure 3) of the charge 
are as follows: Thickness of the charge is equal to the thickness of the target but never 
less than lh -inch. Width of the charge is twice the thickness of the target. Length of the 
charge is equal to the length of the desired cut. Prime the charge from either end. Build 
up the corners of the charge if it is designed to cut such items as "I" beams. 

Prime here 

Width twice the thickness of target. 

Thickness equal to target 
thickness never less than%". 

Figure 3. Ribbon Charge 

6. PLATTER CHARGE: The platter charge is used to attack POL containers, 
transformers and switchboards, and other electrical equipment similar to switchboards. 
Construction (figure 4) requires a "platter," explosives, and a blasting cap. A container 
that the platter will fit into tightly is desirable as well as tape or string. The platter may 
be a dinner plate, seal-beam headlight, flat steel, cerami.c plate, or other various -ma
terials. A round, concave, steel plate is best. The largest "platter" used thus far was a 
railroad fishplate. Plastic (C-3 or C-4) explosive is best; however, hard cast explosive, 
i.e., TNT may be melted and used to load the charge. A continer for the "platter" and 
explosive is desirable but not necessary as long as the explosive is held firmly against the 
''platter." An electric or non-electric blasting cap may be used to prime the charge at 
exact rear center. 
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The "platter" is placed in the container (if one is used) and the explosive is 
placed behind the platter. Weight of the explosive should be equal to the weight of the 
platter. The explosive must be unliorm and solid. If the explosive is relatively thin, an 
area is built up in the center to accommodate the blasting cap. 

Target 

Prime here 

Explosive Platter 

Figure 4. Platter Charge 

7. SOAP DISH CHARGE: "Soap dish" is a nickname given to a charge designed 
to destroy POL and POL-storage tanks. Any container about the size of a soap dish ls used-
and one~half the volume of the container is filled with explosive (figu!'e 5). The remaining 
portion of the container is filled with thermite. The thermite may be taken from a therm
ite h311d grenade or be any one of tlie following mixes: 

a. Three parts potassium chlorate and two parts sugar. 
b. Two parts aluminum powder and three parts ferric oxide. 
c. Any shavings from a metal turning lath. 
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The explosive is primed, electric or non-electric, and the charge is placed on target, en
suring that the thermite side is next to the target. A charge the size of a soap dish may 
be used to attack POL containers up to 100-gallon capacity. A charge the size of a cigar 
box may be used on containers up to 1,000-gallon capacity. A charge twice the size of a 
cigar box may be used on containers up to 5,000-gallon capacity, depending upon the tank 
configuration. Always ensure that the charge is placed BELOW the fuel level in the con
tainer. 

Target 
(POL) 

Figure 5. Soap Dish Charge 
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8. OPPOSED CHARGE: The opposed charge is used to attack concrete or masonry 
targets 4-feet or less in thickness. It is also referred to as the ear-muff and counter
force charge. The opposed charge has alimitation in the fact that at least two sides of the 
target must be exposed; however, a tremendous savings in explosive is achieved. The 
rule-of-thumh for construction is as follows: For each foot of target thickness, up to a 
maximum of 4-feet, use one pound of C-4, Round fractions of a foot off to the next higher 
foot. Divide the total amount of C-4 exactly in half, placing one-half of the charge on each 
side of the target (figure 6), diametrically opposite each other. Prime the two charges 
for simultaneous detonation. The target is destroyed as the shock waves meet in the center 
of the target and attempt to reflect each other. The reinforcement bars will not be cut by 
the shock waves but offer no support to the target by themselves. 

cap 

Figure 6. {}Jrposed Charge 

Equal lengths of det. cord 
w /non-electric blasting cap 
attached to end priming the 
charge. 

NOTE: Charges may be primed as shown above or by the two electric blasting caps wired 
in a common series circuit. 
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9. DUST INITIATOR: The dust initiator is an economical means of destroying 
targets such as box cars, warehouses, and any other relatively windowless structures. The 
dust initiator consists of two separate charges, the base charge and the cover or surround 
charge. 

a. Base Charge: The base charge can be constructed by any of the following 
methods: 

Crush one-half pound of TNT into a very fine powder. To this add the con
tents of a thermite hand grenade. In the absence of an issued thermite grenade use one
half pound of any of the following items: two parts of aluminum powder to three parts of 
ferric oxide; two parts magnesium powder to three parts of ferric oxide; three parts po
tassium chlorate to two parts aluminum powder. The base charge is then placed in any 
suitable container, i.e., paper bag, sock, wrapped in tin foil, etc. The base charge may be 
detonated by a non-electric or electric blasting cap. In the absence of TNT, Tetrytol, Comp 
B, or Penolite explosive may be substituted. They would be crushed the same as the TNT. 

b. Cover Charge: The cover charge is a "surround" of any fine, dust-type 
material such as fine coal dust, cocoa, powdered coffee, confectioners sugar, tapioca, 
flour, cornstarch, hard rubber dust, aluminum powder, magnesium powder, and powdered 
soap. 

c. The base charge is constructed and then placed inside of the cover charge. 
Use 3-to 5-pounds of cover charge per 1,000 cubic feet of building space. A 1-pound base 
charge will detonate up to 40-pounds of cover charge. The dust initiator is then placed in 
the building, warehouse, box car, etc., that is to be destroyed. 

d. On detonation the base charge ignites the thermite mix and scatters the 
cover out into a cloud of dust. The burning thermite is projected through the dust, causing 
detonation. 

e. Any volatile fuel may be used as a cover charge or "surround." However, 
never use more than 3-gallons of fuel for a 1-pound base charge. This size of charge will 
destroy buildings with up to 3,000 cubic feet of space. Use additional charges for any target 
over 3,000 cubic feet. When using several charges, detonate them simultaneously. 

10. SQUARE CHARGE: The square charge is used to attack reinforced con-crete 
targets 7-feet or less in thickness. Thickness of the charge will always be 2-inches or 4 
inches and the charge must be approximately square. Refer to the Engineer Research and 
Development Laboratory chart (below) for thickness and number of blocks of C-4 or C-3 to 
be used in the charge. 
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Engineer Research and Development Laboratory Chart 

Concrete Thickness Charge Size Charge Thickness 

1ft. 

2ft. 

3ft. 

4ft. 

5 ft. 

6 ft. 

7ft. 

2 C-4 Blocks 

4 C-4 Blocks 

7 C-4 Blocks 

20 C-4 Blocks 

6 M-37 Kits 
(20 lb packet) 

8 M-37 Kits 
(20 lb packet) 

12 M-37 Kits 
(20 lb packet) 

One block - 2 in. 

One block - 2 in. 

One block - 2 in. 

One block - 2 in. 

One M-37 Kit - 4 in. 

One M-37 Kit - 4 in. 

One M-37 Kit - 4 in. 

NOTE: This charge may be primed direct rear center 
or at any one of the four corners. If employ
ing a number of charges on a given target, you 
may use the formula N:.W... 

N : No. of charges 
W:. Width of target 

2R 

2R = 2 x breaching radius 
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Improvised Paste Explosive. 

The following information concerns the preparation and use of improvised paste 
explosive. It is a partial report of the early tentative results of a project conducted at 
the Engineer Research and Development Laboratory by Mr. Richard Kinsler, project 
engineer. 

The "present paste explosive" alluded to in the first paragraph is a developmental 
item that might become standard at some time in the future for Army-wide use. The ex
pedient preparation of past explosive using C-4 and commonly available materials is more 
valuable for our operations. 

EXTRACT 

Project 8F07-10-002-02 

Summary of Past Explosive Work 

Since the present paste explosive has several undesirable characteristics, such as: 
exudation of oil upon standing, lack of adhesive qualities, and the attacking of common 
plastics, there is a probability that the present paste will not be standardized for military 
use. In addition to the above mentioned detriments, there is also the probability that even 
if the paste were standardized, in its present form, it would not always be available to 
Special Forces units in the field. It is for these reasons that this preliminary investiga
tion has been primarily concerned with finding a method of modifying C-4 to a paste con
sistency, not exude oil, not attack plastics, and have desirable qualitites of adhesion and 
cohesion. 

Several different types of commonly available substances have been added to C-4 
in an effort to produce an acceptable paste mix. The most promising of these mixes is 
listed in Apendix A. In general, it seems safe to say that C-4 will give a sticky, cohesive 
mix when mixed with most petroleum hydrocarbons. To the average soldier in the field 
this means that almost any product from the average POL dump is an acceptable agent 
to mix with C-4 to obtain a sticky paste mix. A very good agent is clear mineral oil such 
as may be found in any drug store. By the same token, C-4 will NOT give a good mix when 
using most water-soluble substances such as ethylene-glycol (permanent-type antifreeze), 
alcohol, surgical lubricant, glycerine, etc. The reason that water-soluble substances do 
not produce such good mixes is that the C-4 tends to exude the water-soluble agent, and 
the agent itself tends to give a smooth, creamy mix which has almost no adhesive qualities. 

An attempt was made to produce an acceptable paste by mixing C-4 with some of 
the more common vegetable oils such as soy bean oil, corn oil, cottonseed oil, and peanut 
oil. When vegetable oils are used, the C-4 tends to lose its cohesive qualitites and gains 
absolutely no adhesive qualities. The resulting mix is a crumbly, non-cohesive mass 
which has a relatively low rate of det<;mation. Animal fats, such as butter, grease from 
cooked meat and lanolin were tried. ·The results were identical to the results obtained 
from the vegetable oils, with the exception of lanolin. Lanolin produces a mix which is 
not unlike the mix produced when petrolatum (vaseline) is used. 
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Preliminary tests to put these mixes to a practical use have begun. An extruder, 
which works by compressed air, has been designed and used to fill polyethylene tubes one 
inch in diameter with the paste. A tube, such as this, would be easily carried, by simply 
wrapping a length of the tube around a man's waist. When the target was reached, the 
necessary length of tube could be cut off, and attached to the target. The tube could easily 
be made into a ribbon charge simply by slitting it lengthwise and patting it flat after it is 
stuck to the target. See Appendix B for results of tests using this explosive fi.lled tube 
against some of the more commonly encountered structural members. 

It is to be remembered that the conclusions which are mentioned in this summary 
are valid in the light of present test results, but may be modified as more data are ob
tained. 

Mix Vehicle 

1 SAE 10 
Motor Oil 

2 

5 

16 

17 

19 

20 

21 

Paraffin 
Oil (Kero
sene) 

Paraffin 
Oil (kero
sene) 

Varsol 

Fuel Oil 

Gasoline 

Ethylene 
Clycol 20 
(perm anti
freeze) 

Diesel Oil 

By 
Weight 

19 

15 

6 

10 

7.5 

10 

20 

9 

APPENDIX A 

Density 
Range 

1.30 - 1.40 

1.40 - 1.45 

1.26 - 1.34 

1.40 - 1.54 

1.40 - 1.50 

l. 70 - 1.80 

1,34 - 1.60 

1.39 - 1.50 
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Rateof 
Detonation 

23,148 

23,045 

23,514 

23,390 

23,288 

Not de
termined 

Not de
termined. 

23,987 

Remarks 

Appears to be a good 
mix. Is both adhe
sive and cohesive. 

Adhesive and co
hesive. Easily 
mixed. 

Good fibrous and 
sticky mix. Not as 
fluid as mix No. 2. 

Generally a good mix 
and tends to dry rather 
quickly, should be used 
within 24 hrs of the 
time it is mixed. 

Good mix, very co
hesive and adhesive. 

The gasoline evapo
rates rapidly, leav
ing the C-4 quite a 
bit drier than it 
was originally. 
Should be used only 
as a last resort. 

Does not mix well 
with the C-4. The 
C-4 tends to repel 
the vehicle and 
therefore the mix 
exudes quite notice
ably. 

A good mix, on a 
par with fuel oil. 



27 Lanolin 15 1.20 - 1.55 21,492 A good sticky, 
fibrous, cohesive 
mix. 

34 Gilol (Min- 14 1.32 - 1.40 22,577 A very good mix. 
eral Oil) Adhesive and co-

hesive to a great 
degree. Should 
stick to almost 
anything. 

35 Petrolatum 10.3 1.35 - 1.41 22,594 A very good mix also. 
(Vaseline) Adhesive and cohesive 

enough to adhere to 
almost any surf ace 
which might be at-
tacked. 

57 Soy Bean Oil 4 F1 1.49 - 1.51 23,474 Poor mix, marginally 
Oz cohesive, no adhesion. 
Block Had to be primed w 2 
C-4 caps before it would 

fire 2 misfires out of 
3. A typical vegetable 
oil mix. 
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The above mentioned mixes can be duplicated wit:t no measuring devices other than 
a ruler. The plastic sleeve which C-4 is shipped in is a standard size, thus can be used 
as a measuring device. A column of fluid 1% -inches up the sleeve contains one fluid 
ounce. For two fluid ounces, ~dd 1% ,;inches of column ~1eight to the original 1% -inches. 
The extra % -inch of column height in the first fluid ounce allows lor the 14 -inch dead 
space at the end of every C-4 sleeve. Fractions of a fluid ounce may be determined by a 
simple proportion. 

To duplicate the following mixes use the ratios described. 

Mix Vehicle Inches of column height 2% lbs. Block C-4 

17 Fuel Oil 4 %-inches 

34 Gilol 7 %-inches 

These two mixes are listed only as examples to illustrate how simple the mix 
measurements can be made. 

APPENDIX B 

In the following tests the tube of paste explosive was placed on a standard 16 WF 
36 beam. The plastic tube which was used was one inch in diameter. In all shots on a WF 
beam, the explosive was laid across the flange, down the web, and across the opposite 
flange in the shape of a "C". On the other side of the web, a strip was placed on each 
flange. 

Shot No. 1. 574 gms paste placed as described. Initiated with three electric caps. 
The beam was cut except in the upper fillets. 

Shot No. 2. 419 gms paste placed as described. The strip along the web was 
% diameter of the explosive tube. Initiated with three electric caps. Beam severed ex
cept in fillets. 

Shot No. 5. 1" x 3" steel bar used. 115 gms of paste laid across the width of the 
bar. Center primed. Complete cut. 

Shot No. 16. 4'' x 6" oak timber. 118 gms of paste used. Complete cut. 

Shot No. 22. 90 lb yard. Railroad rail used. Two 1 Y2 -inch charges placed under 
the head of the rail. 80 gms total explosive used. Rail completely severed. 

As a matter of interest, it should be noted that by the present steel-cutting formula 
of P %A the following amounts are required and contrasted to the actual amounts used. 

p %A Actually Used 
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of P""% A the following amounts are required and contrasted to the actual amounts used. 

p:.%A Actually Used 

Shot 1 16 WF 36 1347.2 gms 574. gms 
Shot 2 16 WF 36 1347.2 gms 419 gms 
Shot 5 1x3 steel bar 382.8 gms 115 gms 
Shot 22 90 lb/ yard rail 562.46 gms 80 gms 

Materials That Can be Used to Improvise Explosive Incendiaries, and Some Delay Devices. 

1. The following is a partial list of some chemicals and other material. The 
sources will differ from country to country but most of them can be found throughout the 
world. This will be an aid in securing chemicals. Also, a large quantity should be stored 
by the guerrillas prior to any large-scale use. The complexity of the problem confronting 
security forces attempting to control such items can readily be seen. 

Coal dust 
Common match heads 
''Duco'' model cement 
Fuel oil 
Kerosene 
Rosin 
Sawdust 
Powdered coffee 
Tapioca 
Powdered rice 
Hard rubber dust 
Powdered soap 
Turpentine 
Fertilizer 

Ammonium nitrate 
Ammonium perchlorate 
Charcoal 
Calcium carbide 
Lead dioxide 
Lead tetraethyl 
Manganese dioxide 
Aluminum (powdered) 
Magnesium (shavings or 

powdered) 
Zinc (powdered) 
Sulfur 
Sulfuric acid 
Stearic acid 
Nitric acid 
Nitrocellulose (pyroxylin) 
White phosphorous 
Calcium hypochloride 
Sodium peroxide 
Carbon dissulfide 
Barium peroxide 
Naptha 
Hydrogen peroxide (10 vol

ume or higher) 
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Liquid floor wax 
Photoflash powder 
Paraffin 
Petroleum 
Pitch 
Common sugar 
Cocoa 
Confectioners sugar 
Flour 
Cornstarch 
Cork dust 
Gasoline 
Plaster of paris 
Alum inurn metal flakes 

Catechol 
Din i tro benzine 
Glycerin 
Limed rosin 
Phenol 
Potassium permanganate 
Potassium nitrate 
Potassium chlorate 
Recorcinol 

Red phosphorous 
Sodium nitrate 
Mercury salts 
Nitrobenzine 
Nitromethane 
Sodium chlorate 
Red lead 
Potassium dichromate 
Copper sulfate 
Ferric oxide 
Aluminum sulfate 
Silver nitrate powder 



2. Fast-Burning Primers: "Fast-burning primer" is a term applied to a flame
type ignitor used in conjunction with incendiaries. The primer mix is ignited and in turn 
ignites the incendiary. The fast-burning primer mix may be used as an incendiary. The 
following is a list of several of these mixes: 

a. Chlorate-Sugar Mix. This mix consists of potassium or sodium chlorate 
and common sugar blended together. Proportions can be equal parts by volume or three 
parts chlorate to two parts sugar. The chlorate-sugar mix ·can be ignited by flame, spark, 
or acid. If unconfined the material will burn; if confined, detonation will result. A length 
of pipe filled with the mix, tightly capped and primed by any spark-producing item (i.e., 
time fuze, firing device) will produce a fine casualty charge. 

b. Potassium Permanganate-Sugar. Another excellent primer is obtained by 
m1xmg nine parts potassium permanganate with one part sugar. This mixture may be ig
nited by a spark or by glycerine. It is used the same as the chlorate-sugar mixture. 

c. Iodine Crystals and Aluminum Powder. This mix is obtained by blending 
equal volumes of iodtne crystals and aluminum powder together. The product is slow in 
ignition but it burns much hotter than the chlorate-sugar or permanganate-sugar mixture. 
Ignition can be obtained by a spark or by introducing water. As the iodine burns a purple 
smoke is released. The smoke may be used for marking DZ's or signalling. However, 
the smoke is POISONOUS. 

3. Flowerpot Incendiary. This incendiary device is referred to as a "flowerpot" 
incendiary, as a clay or ceramic container is required and the flowerpot is the most com
mon such item found around the world. Tape the hole in the bottom of the flowerpot. Run 
a cardboard tube from the hole to the top of the pot. Fill the pot (not the tube) to within 
l-inch of the top with a mixture of three parts iron oxide and two parts aluminum powder. 
The tube and remainder of the pot are filled with any of the first fire mixes. The means 
of ignition is attached. This item can be used to attack machinery, generators, trans
formers, and any inflammable materials. 

4. Molded Incendiary: 

a. The formula for the molded incendiary is three parts aluminum powder, five 
parts plaster of paris and four parts water mixed by volume. 

b. Place the three parts aluminum powder and five parts plaster in a suitable 
container and blend together. 

c. Add four parts water and stir together well. After mixing, place in a mold. 

d. Remove the mold after about 30 minutes has elapsed. The incendiary must 
be air-dried for a period of 2 weeks or baked in an oven for a period of 6 to 8 hours at 
350 degrees F. before it is employed. 
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e. Ignition is best obtained byproducingaprimingwell, filling the well with mag
nesium shavings, and igniting the shavings with a fast-burning primer. 

E,. Pipe Bomb: 

a. A hand grenade can easily be improvised by confining any of the fast-burning 
primers in a strong container, i.e., length of pipe, ceramic container, etc., and providing 
a means of ignition. 

b. When the primer ignites and begins to burn, the expanding gas will rupture 
the container producing a small explosion. 

6. Sawdust and Tar or Wax: 

a. An excellent incendiary may be improvised by adding molten wax or tar to 
sawdust. 

tainer. 
boil. 

b. The wax or tar is mixed with the sawdust at a ratio of about 50-50. 

c. Any fast-burning primer will ignite the mixes quite readily. 

7. Improvised Napalm: 

a. Napalm may be improvised from gasoline and soap. 

b. First, cut the soap into fine chips; next, boil the gasoline. 

c. The gas may best be boiled by placing about one gallon of fuel in an open con
The gas is ignited and as it burns it will generate enough heat to cause itself to 

d. After the gas is boiling rapidly, slowly stir in the soap chips until a jelly-like 
substance is obtained. 

e. This material is readily ignited with a match, WP grenade, or the "soap 
dish" charge. 
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VEGETABLE OILS 

Boiled Linseed 
Raw Linseed Oil 
Safflower Oil 
Tung Oil (China Wood) 

DRIERS 

TABLE I 

NORMAL USE 

Paint Manufacture 
Paint Manufacture 
Food 
Paint Manufacture 

NORMAL USE 

Cobalt (6%) Paint Manufacture 
Lead (24%) Paint Manufacture 
Manganese (Can Be Substituted for Cobalt 6%) * 
Lead Oxide (Can be Substituted for Lead 24 %) ** 

COMBUSTIBLE MATERIALS 

Cotton Waste 

Cotton Batting 

Sawdust 

Kapok 

NORMAL USE 

Machine Shops 
Maintenance Shops 

Furniture Manufacture 

Water-Oil -Grease Absorbent 

Life Jackets, 
Furniture Padding & 
Bedding 

* See Instructions,for preparation, page 0501.11 
** See Instructions for preparation, page 0501.12 

COMMON SOURCE 

Hardware Store 
Hardware Store 
Drugstore I Food Store 
Paint Manufacturer 

COMMON SOURCE 

Paint Manufacturer 
Paint Manufacturer 

COMMON SOURCE 

By-product of Textile 
Manufacture 

Felt & Textile 
Manufacturer 

By-product of Wood 
Working 

Furniture Manufacturer 
Wood Products Manufacturer 
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MISCELLANEOUS ITEMS 

Cardboard or Paper Confinement 
Container 

Stick approximately 1% inches 
in diameter 

Sharp Knife 
One pint wide mouth jar 
Teaspoon 
Fire Fudge Igniter (0202) 

(optional) 

Fuze Cord (0101) (optional 

TABLE I (Continued) 

NORMAL USE 

General 

General 

General 
General 
General 
To ignite incendiary 

material 

Primary Initiator 
for Igniters & Explosives 

COMMON SOURCE 

Commonly A vail able 

Commonly Available 

Commonly A vail able 
Commonly A vail able 
Commonly Available 
See page 020.1, Uncon-

ventional Warfare Devices 
See page 0101.1, Uncon

ventional Warfare Devices 
& Techniques Manual 



TABLE II 

SYSTEM NUMBER VEGETABLE OIL COBALT DRIER LEAD DRIER COMBUSTIBLE MATERIAL 

1 Boiled Linseed 1/2 teaspoon 2 teaspoons Cotton Waste, 1 pint 
Oil, 1/3 pint tightly packed 

2 Boiled Linseed 1/2 teaspoon 2 teaspoons Cotton Batting, 3 pints 
Oil, 1/3 pint tightly packed 

3 Boiled Linseed 1/2 teaspoon 2 teaspoons Sawdust, 1 pint tightly 
Oil, 1/3 pint packed 

,...... 
~ 
~ 4 Boiled Linseed 1/2 teaspoon 2 teaspoons Kapok, 1 pint tightly 

Oil, 1/3 pint packed 

5 Raw Linseed Oil, 1 teaspoon 4 teaspoons Kapok, 1 pint tightly 
1/3 pint packed 

6 Safflower Oil, 1/2 teaspoon 2 teaspoons Cotton Waste, 1 pint 
1/3 pint tightly packed 

7 Safflower Oil, V2 teaspoon 2 teaspoons Cotton Batting, 3 pints 
1/3 pint tightly packed 

~ 

8 Safflower Oil, 1/2 teaspoon 2 teaspoons ?awdust, 1 pint tightly 
1/3 pint packed 

9 Safflower Oil 1/2 teaspoon 2 teaspoons Kapok, 1 pint tightly 
1;3 pint packed 

10 Tung Oil, 1/3 1/2 teaspoon 2 teaspoons Cotton Waste, 1 pint 
pint tightly packed 



,.... 
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SYSTEM NUMBER 

11 

12 

13 

TABLE II (Continued) 

VEGETABLE OIL 

Tung Oil, 1/3 
pint 

Tung Oil, 1/3 
pint 

Tung Oil, 1/3 
pint 

COBALT DRIER 

1; 2 teaspoon 

1/2 teaspoon 

V2 teaspoon 

LEAD DRIER COMBUSTIBLE MATERIAL 

2 teaspoons Cotton Batting, 3 pints 
tightly packed 

2 teaspoons Sawdust, 1 pint tightly 
packed 

2 teaspoons Kapok, 1 pint tightly 
packed 

NOTE: The above quantities for each system are approximately correct for use in a 1 gallon confinement 
container. The impregnated combustible material should fill the container to approximately 1/3 to 1/2 the 
volume for best results. Different ·size confinement containers can be used with properly adjusted quan
tities of impregnated combustible material. At approximately 70 degrees F delay time to ignition is rough
ly 1 to 2 hours. With Fire Fudge or Fuze Cord added to the impregnated combustible material, delay time 
is reduced to roughly 1/2 to 1 hour. The exception to this is system 8 where delay time to ignition is about 
2 to 3 hours. With Fire Fudge or Fuze Cord added, delay time is shortened to 1 to 2 hours. 



C. PREPARATION: 
GENERAL INSTRUCTIONS FOR PREPARATION OF A RELIABLE SPONTANEOUS 
COMBUSTION DEVICE. 

1. Measure the combustible material by tightly packing it up to the top of the one 
pint measuring jar. The material should puff out of the measuring jar when firm hand 
pressure is removed. 

2. Transfer the combustible material from the measuring jar to the confinement 
container . 

. 3. Pour the vegetable oil into the one pint measuring jar to one-third jar volume. 

4. Using a teaspoon, add the specified quantity of Cobalt Drier to the vegetable oil 
in the one pint measuring jar. Wipe the spoon dry and add the specified quantity of Lead 
Drier to the Vegetable Oil-Cobalt Drier mixture. 

5. Thoroughly mix the combination of vegetable oil and driers by stirring with the 
teaspoon for approximately one minute. 

NOTE: Vegetable oil and drier can be mixed and stored in an air-tight container for one 
week before use. Longer storage is not recommended. 

6. Pour oil mixture from the one pint measuring jar over the combustible mater
ial in the confinement container. Saturate the combustible material by kneading, pulling 
and balling with the hands. This can be accomplished either in or outside of the confine
ment container. 
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7. Remove saturated combustible material from the confinement container. 

8. Cut a hole one to two inches in diameter in the center-bottom of the confine
ment container with a knife. 

9. Place confinement container on a flat surface, hold the 1% -inch diameter stick 
vertically over the hole in the bottom of the confinement container and pack the saturated 
combustible material around the stick compressing it so that it fills 1/ 3 to 1/ 2 of the 
confinement container volume 3.fter hand pressure is removed. 
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10. Remove the stick. This leaves a ventilation hole up through the center of the 
combustible material. The spontaneous coml:lustion device is now ready for application 
unless the following optional step is used: 

11. This step is optional. Take a piece of Fire Fudge (0202) about the size of a 
walnut and crush it into pieces about the size of peas. Sprinkle the pieces of crushed Fire 
Fudge on top of the combustible material. 

OR 

Cut a piece of Fuze Cord (0101) to a length of about four in:;hes. Since safety 
fuze burns inside the wrapping, it is sliced in half to expose the black powder. (Lacquer 
coated fuze (non-safety type) burns completely and may be used without slicing.) Insert 
one or more pieces of fuze vertically in the combustible material near the center vent 
hole leaving about one inch extending out of the top surface of the combustible mo:Jterial. 
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D. INSTRUCTIONS FOR PREPARAT£0N OF IMPROVISED DRIERS: 

1. If the commercial driers (Cobalt-6 % and Lead-24 %) specified under Material 
and Equipment are not available, the following improvised driers can be made starting 
with flashlight batteries and powdered lead oxide (Phg 0 4). These improvised driers are 
used in the same m :mner as the commercial driers. 

a. l\IANGANESE DRIER: 

(1). Break open three flashlight batteries (size D) and collect the pasty 
material surrounding the central carbon rod. 

(2). Put this m1terial in a one pint wide mouth jar and fill jar with water. 

(3). Slowly stir contents of jar for approximately two minutes and allow 
contents to settle. The contents will usually settle in one-half hour. 

(4). Pour off water standing on top of settled contents. 

(5). Remove wet contents from jar, spread it on a paper towel and allow 
to dry. 

( 6) . Dry the jar. 

(7). Pour raw linseed oil into the one pint measuring jar to one-third jar 
volume. 

(8). Combine the measured quantity of raw linseed oil and the dried bat
tery contents from step 5 in a pot and boil for one-half hour. 

(9). Shut off heat. remove pot from the heat source and allow the mixture 
to cool to room temperature. 

(10). Separate the liquid from the solid material settled on the bottom by 
carefully pouring the liquid into a storage bottle--discard the solid material. The liquid is 
the drier. 

(11). The manganese drier is ready for use. 

(12). If mmganese dioxide powder is available, flashlight batteries need 
not be used. Place one heaping teaspoonful of mmganese dioxide powder into the raw lin
seed oil and boil the mixture in a pot for one-half hour. Then follow steps 9, 10 and 11. 
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b. LEAD OX!DE DRIER: 

(1). Pour raw linseed oil into the one pint measuring jar to one-third jar 
volume. 

(2). Combine the measured quantity of raw linseed oil and two heaping 
teaspoonfuls of lead oxide in a pot and boil gently for one-half hour. The mixture mast be 
stirred constantly to avoid foaming over. 

(3). Shut off heat, remove pot from the heat source anj allow the mixture 
to coe>l to room temperature. 

(4). Pour the liquid into a storage bottle and cap the bottle. 

(5). The lead oxide drier is ready for use. 

E. APPLICATION: 

1. The spontaneous combustion device is placed at the target on a flat surface with 
one edge propped up to allow ventilation through the impregnated combustible material. 

Since flames normally shoot up from the open top of the confinement container, 
combustible target material should be positioned from three to five inches directly over 
the top of the device for satisfactory ignition of the target. DO NOT COVER OPEN TOP 
OF DEVICE. 
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