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Detonation. The process wherehy a high explosive (HE) is
converted in a minute fraction of a second into a
volume of gas at
pressure. The deton, wave trav mﬁ
uS:u;mu at speeds up to 200 miles a minute,

. para 1.
NOT a form of burning.  See Combustion.

Explosion.  Literally the rapid combustion or burning which
takes place in low explosives. Also applied loosely
to detowation which only takes place in High

explosives.

Firing. The process whereby an ex) v: trnm is initiated
and the HE charge finally . See Imifiation
and Sec 3, para 1 (last lub-pau)

Fuze. Applied to two daﬁewm, ty-pea of =qu|pmm —

(a) A ready i

train
gmm&h ‘l fabric tube lnd of
ing cut into appropriate lemy Sew
Safely Fuse, Instantaneous Fuse and sthem
fing Fuse, in toxt (Sec 5),
{b) The component in any round of ammunition
that initiates the explosive train, by a com,

Igniter, Any device used to initiate safety fuze. Alsal Iy
Initiation. Literally the process of ** s

L g
action. Apphad cither to the deto
tlu lgnlmn u(ukly fuze, etc., e,
“initiated ¥ (or * ignited "

Ring Main, A:m\toddﬂmhughlr.emd\dwnltudmd
to imitiate several charges simultaneously.
Sec 5, para §, sub-para (e).
Thgmolmhwnndhngamundacm.agem
w,  reduce waste of explosive effort, 1

0,

bination of mechanical and explosive device .

used to dencte the initiating device in
grenades, =

MILITARY TRAINING PAMPHLET No. 30
FIELD ENGINEERING

(ALL ARMS)

- \ PART VI
}.muounotis. 1945
& CHAFTER 1

GENERAL

\ TioN 1.—INTRODUCTION—SCOPE OF PAMPHLET

1. This pamphlet is intended to assist in the training of arms
other than the RE in the elementary use of the explosives with which
they are issued or to which they may have access. For this reason
the scope is limited. and if demolition tasks which are outside this
scope are allotted to other arms, engineer advice should be sought,

2. Engineer officers and NCOs, who are concerned with the
demolition training of other arms, will notice that at certain
the demolition practice laid down in this pamphlet differs
from that in Military Engineering, Vnh:ln: IV, Part 1 usﬂ.} -;
the use of the clove hitch on cordbex connections, = Teason
for this is that it innolnvhgad. that other arms will normally
be concerned with am t hasty demolitions which will be
‘blown as soon as the charges are ar very shortly i
For this reason the standard engineer technique can be simplified.

Secmiow 2—SUPPLY OF EXPLOSIVES IN THE FIELD
1. Explosives are an ondnance supply obtained in the field from

m“pprycompamee,RASC who carry them on -wndud—uaded
explosive lorries. Demands are submitted through ** 0 © channels
as for ammunition, Table [ shows the present G.1098 holding of

an infantry pionesr pllt.wu CE/TNT demolition slabs, wet gun-
cotton or explosive ™ may be issued for demolition purposes
in liew of 73 grepades in m emergency.




TABLE I.—SCALE OF EXPLOSIVES CARRIED BY INFANTRY

fm“t at time of going to preas,
rom, tim s
constantly to amend the table. - T DU it i not

Detonators, No, 27, Mk 1

Twine, seaming medium, natural i3
Torpedoes, bangatore, 1§ o
Torpedoes, bangalore, no.eui ol A Sy

CHAFTER 2
EXPLOSIVES
Secrion 3—THEORY OF EXPLOSIVES
1. Low and high wes.—Low explosives are made of a

mixture of substances which when ignited will burs extremely fast,
producing as they do 5o a volume of gas at high temperature and
re which expands very rapidly and tends to remove any

solid obstacle g its path. This a8 is known as combisfion.
Low explosi®e: wahlshwukmdmmmydonm
therefore requf combustion, like or coal.  Guapowder
ar cordite are eNgnples of this type of explosive ; cordite is used
mainly llant charge for shells, bullets, ctc., gunpowder
as an_ifhi ent for propellant charges and also as & delay train
i 1 safety fuze,

{HE) are d of lly unstable

i y instantaneous con

ance into gas and fs carried throagh its bulk by a detonation
shock wave which travels at a speed of about 200 miles a minute,
This is a far more rapid p bustion of low explos
and the effect produced is & very violent shattering blow in addition
to the pushing effect of the gases produced.  Thus a pound of TRT
(which is a high explosive) defonaled in contact with a steel rail will
produce a blow strong eaough to cut the rail, while any quantity
of gunpoveder simil ignited will not cot the rail
though it may lift it and propel it for & considerable distance.

An HE shell is propelled from a gun by & low explosive charge of
Cordite. When it strikes the target the high explosive charge
carried in the shell is detonated by a fuse and shatters the steel

Al service bulk explosives used in litibms are high explosives
Tt their comtents are ilized 80 that a very i shack is

imitiated by a detonator or detonating fuze. |Ses Sec 5.) Thus,
the initiation of an HE charge may Do compared to the lighting
of a coal fire, with the paper corresponding to the detonator, the
wood to the primer, the coal to the charge.

High explosives will burn slowly in an unconfined space, il in small
quantities. If set alight in a confined space or in large quantities
they will probably eventually detonate.

Details of the explosives likely to be used by arms other than RE
are given in Sec 4.

32w




ade Mark 1, sectional view

Secmion 4, —~SERVICE BULE EXPLOSIVES
(likely to be avallable to arms other than RE}
1. No. 75 grenade (Ses Fig 1)
{a} Description.—This is a screw cap metal container filled
with 1} Ib of HE with a special prime: inside the container

I:&co‘ppoﬁwendmmm\;l:lp {see Fig “31 Om top
of the-container is a pressure plate with speci suhu
underneath for the detonator and igniter sets used when
e is employed as an anti-tank mine (see Military

Pamphlet 40, Part I). Twelve grenades are

a tin box with 24 detonator and igniter

do mot readily deteriorate in temperats
te# In a tropical climate deterioration is more
gh];mmnlcmm?imbysglnahyhnsmd

5 .

The Mk 2 grenade should be used exactly as the Mk | in
emolition work.
\' The grenade is the demolition charge which will be

mainly used by arms other than the RE. The other balk

\ explogives described below may be isued as replacements.
(8) Iwitiation.—The grenade will be initiated by wrapping three
turns of detonating fuze (see Sec 5) round the end containing
the primer, as shown in Fig 6. It is NOT to be detonated
by the igniter set supplied for wse when it is employed as
an anti-tank mine, If an attempt is made to initiate it
with detonator and safety foze or detonating fuee in one
of the normal detonator holes, faflures up to 50 per cent
may result, There are two reasons for this, First, when the
detonator is fired by the igniter set (i.e. when in use as an
anti-tank mine), the pressure on the plate tends to press
the detonator down on to the priming charge. This does
not oceur when the grenade is used as a demolition charge.
Secandly, the safety fuze may contract in length as it bams
and draw the detonator back so that it is not directly over
the priming charge when it explodes.
2 Demolition Slab, CE/TNT

{8) Description—This is  millboard container measaring
4} ins by 2§ ins by 1] ins filled with a yellow high explosive.
The total weight is 1 Ib. It has two holes for the special
T-centimetre primes, which will not be issued with the slab
when it is used by arms other than the RE. Fourteen alabs
are packed in & wooden box o a guncotion tin box (s
para 3 below). The slab has excellent keeping qualitics

in all climates, and is not affected by mobsture,




) I""'"“’"—m slab is satisfactorily init
lashed on as shown in Fig y imted with a 1 oz,

of a fibr
ﬂ-\ﬂ!"hminmlam- mmur!nutuhys“;:

weighing 19 oes in all. This inchad
which is the correct water mntmtu ol'?msntun o

) lm—mmbmaupqudwnomm
ormal
luz‘}.::mcl,m&enl,pnul ndmﬂﬂimﬂy&boeln':ﬂmd

4. Explosive ““ 808 ** (plastic)
(=) Dasmpm-—mu eutplrmvu is ismsued in -qu cartr
Smluug in diameter, wraj n paper. m
Ja !hlueinmlolrandp clﬂm
box ou

may cause a itmmry
therefore be unwrapped.
mplﬂﬂhtbutmbberymompun wete coloured
yellow, gros form
2 ‘nﬂ\lnolmgwnmhm hmnmiymu
I fadienan—< 08 il phways be initiated by 1
which should be lashed firmly to the by a 1-oz primer,
the centye of the iy Y end of one cartridge in

5. General.—The following points
to service high explosh W should be noted with regard

7

(l)‘l'h'y-m tlynhtnhnndkmhugumnlwvu

a5 with ammunition.

(1] Wﬁg‘nl far wela\t all service balk explosives nfud.y
described bohkmubmngﬂ::mpown—
Ngmn.dobmguhmulhaeqmnhntdml:mm

cotton slab or 4 cartridges of

ie) Fu- cutunz
plastic * 808 if available as this
the surface to be cat. of

0
tijl?ar to be fired under water or in damp situations
a

meummmnn.

be fired immediately. Explosive " B808",

[T! or 75 grenades can’ be fired under water

thnnhrnebeingwwmlalnlon%nm

mgmenumwmrpmo&ed

bullet striking a charge of guncotton, CE/TNT or

"sos wmpuhwmdzmmmhlm«uam
“ 08 " will be set on fire. A 75

mydmnteit;hnlmmhm-ndm the

anm (se¢ Sec §, para 1) may beset on fire or detonated
by & rifle bullet.

Secrion 5. —FIRING )Lmsﬂlllﬁﬂ

Primers. to the insensitivi
e.\phnm thay ueq\nn- a small ¢
to detonate charge i

fal primers are 3
wmmnxdmmmmmumm-dﬁum
nntypanlpd.nmmmmy-ud—
(@) CE primer—This is a t: 1-0z ** cylinder "' of Composi
' tion Exploding maa:fr:: waxed plper covering, wlﬂe.h
will fit into the hole in & guacotton slab, Tt has an axial
7 holbe to take a servies detonator. Thzwlxnlpapﬂw’wmng,
%0 long as it is kept intact, makes this primer w; f.
(b} 1-oz dry guncotion primer. —This is the same size has the
same appearance i

pnul'ble




(€) Gemeral—Both types of primers are normally packed 10 in
& tin or cardboard cylinder, and 6 cylinders in a

box. Primers are considerably more sensitive to shock

than bulk HE. but at the same time they am perfectly

safe to handle if reasonable care is exe

noted they may be set on fire or detor 3

Novk.—For fixing and initiation of primers see Figs 3 and 4.

2. Detonators.—The standard service detonator is the No. 27

» which is used for initiating service primers and detonating

fuses. It consists of a small metal tube 1§ ins long, closed at ong

end, and will fit into the axial hols in the service primers deseribed

abave. Tha tube is half filled with sensitive HE which will detonate

when initiated by safety fuze of instantaneous fuze. No. 37 detona.

tors are packed in special tins, 25 in & tis, The tins may also contain

a rectifier, which is a small wooden tool used for increasing slightly

the size of the hole in Mk I guncotton primers when the detonator

will not fit. It is unlikely that there are any of these primers still in
operitional use,

8 commercial det:

onators may be issued in lieu of the service
No. 27, and have identical properties, Commercial detonators are
packed in sawdust, 100 in a square tin. Carc must be taken to
empty sawdust from the detonator before nsing,

Occasionally detonators are ext: rmely sensitive
even il dropped on hard groand, They should be treate
with care 1 particular NEVER APPLY PR
D OR POKE THE FILL.
HARD SUCH AS A PIN OR MATCH STICK. Thg ¢
detonator in 4 man's hand is sufficient to blow uﬁ‘

Detonator crimped to
Fuzre

te

B

Fig 2. Safety fuze, No, 27 detonator and | oF. primer

S

When inserted into the primer the closed end of the detonator
should be about §-in short of the far end of the axial hole, the object
being to get the filling of the detonator in the centre of the primer
It is IMPORTANT that the detonator shoald not protruds on the
far side of the primer, This may cause failure, X

o

s . 5 a
Fig 4. CE/INT slab with primer, detonator and safety fuse

o 5 7. Fig 2 shows
4 el tes on storage of detonators ses Sec |
th:ul:u;}:;;nu;hod of initiating the detonator with safety fuze.
This is fully described in parn 4 below, . !
iti v ety fuze No.
ty fuze.—The standard British service sal
HE-li::nn,hh:k gunpowder core inlx black ‘;lﬂl?:::hmlw-rtﬁ
ft i a sealed circular tin. e ¥
f:ﬁul:l xl:\?vc“sbmu broken the fuze should be treated mg\ suspicion
as it may have been affected by damp. The ;unw:ﬂz‘_\;'ww
extremely susceptible to damp and quickly becomes use sxpesed
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. For this reason cach time the tin is opened 8 ins shoul
the end of the reel before the reel js yeed. Safety e
s at a rate of approximately 2 ft per minute, but the rate of

m of any particular reel should al ways be tested before use.
can be done by cutting off | ft and checking the time it takes

the variations in burning speeds of safety fuze are small

Although
{2 ft per minute 47 seconds), B two lengths of safety fuse ever burn

namtyth:nmw_mlfulm

off the same reel and cot as

exactly to length as possibile

ble,
uently safety fuze should NOT be used for the simultaneous

initiation of a number of

A commercial fuze known as ** Bloe S ¥ i in Ti
ﬁmserv'lo: fuze. The cover is blae, h;:ihlmt bl

fuze

e following precastions should always bo taken ;‘5.’“.'.1}3}

(a) ALWAYS cut off and test a short length of fuze for rate

of burming I:e}ore e 11 It burné. (5o fask or 1 in o
Ineous fuse 6) the i i

_widmwt an accident. e S

I[&]] iwe; u;: & length shorter than & ins,

] Avoid deforming safety fuze by squeesing it or putti
heavy weights on top of it. Such treatment may Emgonrs-

_ously increase the rate of burning.

{d) Keep the tin shut and sealed when not in use,

Fig 5. Crimping Pliers
Lnset shows method of crimping detonator on to safety faze

4. Use of safety fuze

(@) Twserting safery fuse into detomator.—Cut one end of the
fuze with a sharp knife on a hard surface, taking care to
make a clean cut; take a from the and
empty any sawdust or other foreign matter out of it by
tapping on the thumbnail. Insert the squared end of the
safety fuze into the detonator and push it gently but
firmly as far as it will go. Do NOT employ lnymv:g

action. Hold the safety fuze between the third finger
thumb and crimp the detonator on to the fuze near the
ith a pair of crimping pliers, holding the detona-

spike of & jack knife,
ed. NEVER CRIMP THE DETONATOR

not re
R §HE CLOSED END.

[ fuze.—Sadety fuze can be ignited with ordinary
cs, matches fuzee (a special demelition 5”{\‘}"1::

matches, bury the match in the exposed core

one of the types of igniter described below.

'l:inic"llh ordinary matches or matches fuzee, cut the

\ end to be lit diag«;nnlh' (see Fig 2). Then, if using ordinary
head

o

and rub the box along the match head, When using
matches fuzes, simply light the mateh head in the normal
way and apply it to the core, Where safoety fuze is not to
be lit for some time after the charge has been

special precautions against damp must be taken (see Sec 6).

Matches must be kept dry at all times.

The following igniters may be used for lighting safety
fuge. For both igniters the end to be lit should be cut
square, and inserted as far in as it will go.

Tgwiter, safety fuse, pevcussion Mk 3 (see Fig 6)—

o Crimp the small brass tube which extends {rom one

cnd of the igniter on to the square-cut ead of the

fuze, When the fuse is to be lighted pull
out the safety pin at the other end of the igniter
by means of the ring attached to it. Pulling out
the safety pin releases the striker which fres the
cap and {gnites the safety fuze.

These gniters are issued packed in sealed tins
of 10. 1 are easily damaged by damp,
so that tins pld not be unsealed until the
igniters are to be used. Always use up all the
igniters in one tin before opening another. Keep
the tin shut when not in use.

[ii) Tgmiter, safily fuse, striking.—This is a small copper
cap with some match composition at the end;




"

25 are packed in a small tin, This eap is crimped

over the end of the safety fuze, which is cut square.

To light the safety fuze rub the match composition

along the outside of a salety match box or special

brassard, These igniters are also very susceptible

to damp, the composition on the end being similar

to that on & safety match, Therefore keep the

tin shut and use up one tin before opening another.

Nore.—In addition to the igniters described above,

the pull switch described in Military Training Pamphlet

No. 40, Part I, may be used for igniting safety fuze,

but only in emergency, as up to 25 per cent failures may be

expected. It is erimped onto the fuze in the same way

as the percussion igniter. -

(i) Safety precautions when using igniters, NEVER use

le=s than 6 ins of safety fuze. Always crimp the
igniter firmly on to the fuze,

oS

Fig6.  No. 75 grenade prepared as a demolition charge
{e) Imitiation of charges with safety fuse and delanaiors,—There
are several common causes of faflure with a safety fuee
and detonator initiating set. These are . —

N
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Failures at the detonator end of the safety fuse, caused

(i) The end of the fuze being roughly cut, resulting in
either the gunpowder core being spilled out of
the end, or the covering being frayed and blocking
the "spit* of flame from the furze on to the
detonator.

{li) The end of the fuze being damp, resulting in the
fizzling out of the gunpowder core. This may be
caused by the end of the fuze being damp to start

, or by the detonator containing a few drops of
* ure which damp the end of the fuze after
. o by the fuze becoming damp after
by through lack of protection.

The end of the fuse not being hard wp against the
lling of the detonator, either because it was not

pushed home criginally, or because it has
pulled back slightly after poor crimping, or because
of failure to remove sawdust or other foreign

{iv) The end of ze being damaged as in (i) above.
fv) The énd of the fuze being damp when inserted into
the igniter or becoming damp after insertion, as
in (i) above.
{vi) The fuze not being hard up against the cap as in (ki)
abave. . 3
Al these failures can be avoided by taking particular

@ material from the detcnator, )
\ Failures at the .Sn':tmu end of the safety fuze, cansed by :—

To use dry stores,

To make up the sets, in accordance with parma 4 (a),
using @ sharp knife, cutting on & firm surface, etc,

To protect the sets from sough handling and damp
after assembly.

All ranks concerned must understand the possible causes of
failure and must also realize that however much care is taken, no
initiating set can ever be guaranteed as 100 per cent certain., The
set cannot be tested, as the only test is to fire it. Consequently
on all imp ition worlk, i v assanlt work, and

referably always, TWO INITIATING SETS SHOULD BE USED.
E‘u‘: gives a reasonable guarantee against failure, The use of two
sets, whatever the importance of the job, is a good habit to form
(see Fig 6).

; It must be realized that a successful demolition depends primari
on successful initiation of the detonators, and that the salety fuse
is the weakest link in the chain,

It is emphasized again that damp is the chief enemy.
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5. Detonating fuze.—Safety fure is unsuitable for setting off
e M g A ’“"wi.,; e
wl rem, ring paint, to engths
which would be required and the time vnlnd.v‘?; such cases
therefore detomating fuze is employed. The speed of detonation
of this fuze is approximately 200 miles per minnts, Detonating
fuze is described in sub-para (2) below, itish detonating fuze is
known as Cordtex.
(@) Description—Cordtex is a white flexible cord about } in
in diameter with & high explosive core. It will fit into a
detonator. The explosive core is a white powder.
Cordtex is supplied on wooden reels carrying 500 ft.
The covering of the fuze is waterproof, but the core is
rendered insensitive by damp which may enter through
the end. For this reason 12 ins should always be cut off
the reel and discarded before use, and a 12-in spare end
left on joints. Detonating fure should be handled with
care in the same way as bulk high explosives.

Fig 10, Cordtex junction box

ware end

Fig7. Cordtex clove Fig 8. Alt itiation of
hiteh jeint

{B) Inisiation.—Cordtex can be initiated by one detonator, but
for the reasons given in para 4 {¢) above two detonators
should normally be used each with its own safety fuze.

See that the detonators are in good contact with each
other as well as with the detonating fuze. It is particularly
important that the closed ends of the detonators are lashed
on in good contact with the fuze. The smallest gap may
well cause failure, In emergency one detonator and safety
fuze may be used. Where the detonating fuze is suspected

Fig 11. Initiation of condtex }nq'ni 2 detonators to
‘minimise risk of fallure).

of being damp or where the demolition is very important
initiate the fuze with 3 primers, 2 detonators and 2 lengths
of safety fuze as shown in Fig 8.

(¢} Joints—The detonating wave will from ome condtex
Jead to another if there is sufficient contact. Such comtact
¢can be achicved by tying the branch lead round the main
lead with a clove hitch (see Fig 7). This knot must be
pulled tight. Alternatively, joints can be made by lashin
the two leads concerned together so that they are in go
contact for at least 4 ins (see Fig 9). Multiple junction
boxes can also be made ap in this way (se Fig 10). MAKE
ALL SPARE ENDS IN JOINTS OF ANY KIND AT
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logather for #”

(See /79 9)
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or primasord ring main

Fig 12.  Sim
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LEAST 12 INS LONG. If the 4-in lap joint is used the
‘branch shoald come off the main in the direction in which
the dnunnun; wave will travel, like the points on a railway

wave will not normally cross a lap
jo{n: wh.lch Icads off :ﬂa mam in the wrong direction, just
as a train cannot ** jump " points which are in the wro
direction, In fhe case of & ring main (see sub-para [c)?
ALWAYS use clove-hilch jumctions.

() .Fm char, 76 gremades, CE/TNT, GC or " 808 * with

ot P ﬂf Ae':lmd stated, all charges should be

:':n'u by a pmnzr To initiate  primer ran the end

it and tie a thomb-knot in the end of

to prevent it from coming eut. If this §s not
cveqgeht, wedge it in with a small piece of wood or paper.

—The 75 grenade has a special primer incorpor-

in it and s initiated with 3 turms of cordtex round the
opposite the filler cap as shown in Fig 6.
ﬂ; mains,—The most effcient method of firing more
than one charge simultaneously is by the use of a ring main
me;‘I with detonating fuze (see Fig 12), The main is
initiated with two detonators and two lengths of safety
fuze as already described.

(f) Primacord —This is the standard American detonating fuzo
and has a yellow braided cover. It is issued in 100
reels, Tts proy ies are exactly similar to those of cordtex
and it should be used in exactly the same way.

@, Instantaneous fufe.—This is a thick orange-coloured fuze
with a black gunpowder core which burns at approximately one

mile per minute, It is NEITHER A DETONATING FUZE NOR
A SAFETY FUZE. Like safety fuze the core is very susceptible
to damp. Tt can be ignited by any igniter already described, or any
of the booby trap switches described in Military Training Pamphlet
40, Part 1. NEVER ATTEMPT TO IGNITE THIS FUZE DY
HAND, but always by remote coatrol, e.g., percussion igniter and
trip wire, ete, Attempts to umlt! Ivy )nml will c:ume at Ieaq severs
burns, and i there is & cha end of the fuze serious
accidents may result. INE .A'\I'IANFOUS FUZE ISTOD THICK
TO INSE INTO A DETONATOR UNLESS THE OUTER
COVERING IS STRIFFED BACK.

Use this faze for booby trap training ONLY [see Sec 17).

NoTE.~—Avoid confusing mth ' Fuse Inmslantaneous Detorati
(FID) which is an obsolescent detonating fuee in & Jead tube. A £
avm-l confusing with American service safety fuze, which alio has

orange cover and which, like British safety fuze, will fit into a

delmwf without any srﬂppdng
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SecTion 6.—~PRECAUTIONS AGAINST DAMP
5 are 10 be fired some time after they have been
because they arc left in position or are being carricd
required, ar when they are to be placed in situations
ich are wet or may become so, the following precautions should
be taken :—
{a) Have all lengths of safety fuze 6 ins longer than
and sealed as described in sub-para (¥} below. Immedi
ately before firing cut off 8 ins, i
pound

(8] Seal all spare onds of condtex for primacord) by crimping
& tube, fuze sealing, on to the end and dipping twice into
sealing compound. Tubes, fure sealing and the seali
compound are supplied in the G.1088 explosives stores ol
the infantry pioncer platoon.

(e) Seal igniters and detonators an to the safety fuze by dabbing
compound round the joint between the two. Do not dip
d in it will be too tight

. If a0 compound is available bind the
joint with insulating tape.

(@) Avoid using guncotton slabs,

[¢) Use CE primers in preference to guncotton primers.

SpcTion 7.—STORAGE OF EXPLOSI
The following precaution should be taken when stori; ives.
1. Store in a dry cool place with good cover and n.
2, See that the explosive store is at least 200 e from other
buildings.

3. Keep the explosives above floor level on shelves O duck boards.

4. Keep detonators well awny other explosives, if possible
in anather building or with a -proof sand wall between
them and the main explosives store, On the move detonators
in & soparate truck from other explosives if possibile—if not, keep
them separated on the truck.

5. Do not remove explosives from their boxes or kages until
they are about to be used. Avoid having several empty boxes.

Note.—These precautions are the practical minimam for active
service conditions.

CHAPTER 3.—TYPICAL USES OF EXPLOSIVES

NorE—In the following examples the quantity of explosives
required is given in numbers of 75 mﬂn as these are most
generally available. One slab of guncotton or CE[TNT or four
cartri of 808 " may be taken as roughly equivalent to one
grenade. I ** 808" cartridges are used lash them firmly

and initiste with a primer in the centre of the charge. As ¥
mentioned, Flastic * 808 ** can be moulded to the shape required.

Seenid &U‘I‘HNG CHARGES—GENERAL

1. 75 grenades slabs of guncotton or CE/TNT or cartridges of
" 808", #nd to end and across the object to be attacked,
i o will cut through the thicknesses shown in

and i
Tab{
TABLE 2—CUTTING CHARGES

% The fallowing points are important in connection with cutting
charges :—

(a} Line & 5—The charge must be continuows over the
length of the cut. Thus, to cut a stecl plate 2 ins thick
and 18 ins wide the following will be required -

12 GC slabs (length of slab & ins),

16 CEINT slabs (length of slab 4} ins).

48 cartridges "' B08 " (length of cartridge 3 ins).

Nore.—An exception to this rule is the o i
in’Sec 13 for brick walls up o & fns thicge %" BY°




Fig 13. Cutting charge on thick masonry wall, showing

points of initiation, (Fixing omitted for clarity) Q
(b) Long comfimwous cumns charges should have polu of

initintion  (primers fired by cordtex, ete.,
described) every 5 it of their length (see Fig 13).
however, should be placed fat end to flat end,

ather ible
from the face of the object nud;'\d & :
to it (sae Fig 13).

(€} Contact—The importance of good already been

mentioned.  Charges should be in conta®® with the surface
attacked and voids underneath should be filled with clay
or moist earth. Sand is not 4 good material for packing.
The packing should only be thick enough to fill the voids,
If it s thicker it will absorb some of the shock of detonation
and reduce the cutting effect of the charge. Charges
should be lashed or strutted firmly to hold them in position,
‘Windlassing with wire is often the most convenient method
of sscuring a charge,

2

SxcTion 9.—CUTTING STEEL RAILS
For attacking rail obstacles use one 75 grensde or one slab of
JTNT ar GC placed on the rail as shown in Fig 14. These charges
if plau-d in good contact will be sufficient to cut the heaviest rail
normally used. Note the importance of packing in this case, If
plastic ™ 80B ™ is available 8 cartridges (two extra for convenient
fixing) can be used and no packing is necessary.

Cordtex —)

Fig 14.  No. 75 grenade fastened to cut rail
Note: 1If slabs are used place across rail




n

Section 10—FELLING SMALL TREES OR
TELEGRAPH POLES

Small trees or telegraph poles up to 12 ins dismeter may be
felled by blowing two 75 grenades or the squivalent placed as shown
in Fig 15. If time permits the tree or pole shoukd be notched to
give better contact for the charge. If plastic * B08 " is available
this will not be necessary. The tree will fall towards the charge
unbess it is already leaning in the omn&iw direction. If necessary
the direction of fall can be control attaching a rope to the
top of the tree and pulling in the required direction, the charge
being placed on the sde to which the tree is required to fall.

Fig 15. Tree felling using 75 grenades

Dowble lnitiating Set

Fig 16. Pole charge for * mouseholing "
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Secriow 11.—BREAKING THROUGH WALLS—
[MOUSEHOLING) (See Fig 16)
An 18-n brick, masonry or un-reinforced concrete wall may be
holed successfully by placing against it four gronades lashed to a
frame 2 ft by 1 ft made up of light timber (2-in
by 1-in or similar). ¢

Each grenade is wired on to the frame and initiated by cordtex
in the normal way. The four leads are lashed to form a
multiple junction bax (see Fig 10). and a dosble initiating st is

_ A pole or strut of suitable langth with a * V " notch at the top
ilﬁ:]:edtchnldthehm;gﬂmt‘ - the wall.

charge will give a hole safficiently large for a man to craw]
throngh. It cannot be used against concrete walls,
which require bigger charges, and should not be tackled by other
arms without engineer advice,

In a case like this where speed i8 normally esscatial it is best
to light the safety fuze with percussion igniters so that no fumbling
with matches is necessary.

NoTE—Remember that the blast effect of such a charge inside
8 room will be considerable. The firing party should give them-
selves time to retire at least behind & sofid wall and if possible clear
«of the building, in case it collapses,

Secrioxn 12—DEMOLISHING WALLS

A brick wall up to 9 ins thick may be
gvm firmly against it every 2
ould be placed about § ins

the

conveniently be held in position by lashi
can be strutted against the wall (e Fig 17).

For walls over 8 ins and up to 18 ins thick
of grenades placed fat end to flat end.  Every,
be with cordtex as already il
again that such charges are NOT sufficient for concrete
walls, Fig 13 shows a thick masonry wall with a cutting charge of
four slabs of GC per foot mn,

SgcTion 13 —DEMOLISHING BUILDINGS—

-5

lnsive for every 100 cu ft of volame in the room or
fnﬁfg“%m walls over 1 ft thick multiply this ﬂw
thickness of the wall in fest, Detonate all charges simul asly
by the use of & cordtex ring main. In weakly constructed buildings
.., modern * jerry-built * villas) the actual position of the charges
i(.lldwmmsismhn t. In more strongly built stroctures
split up the charges and place them against the strongest parts in
the wnfh. #.g., external comers, chimney stacks, or {in large rooms)
supparting pillars or piers, In bulk charges of this kind whers
several grenades are used in ome charge, the grenades should be

nshed firml and the two most centrally placed shoald be
:nitimaed. * to initiate each grenade, as the detonat-
ing wave from one to another. For the destruction of

reind conte buildings, pillboxes and emplacements, enginect
%ﬂdm obtained.

Fig 17. Demolishing a 8-inch brick wall

Secrion 14 —DEMOLISHING AFVs m}i}UNS
concussion charge consisting of a box of twelve 75 grenades or
th:equlvalent in anti-tank mines or bulle explosive placed inside
will put out of action any known AFV. Initiate two g._mmd.os in
the box with cordtex leads attached to a main lead which MUST

e bong enough fo allow the safety fuze & be it owiside the fank.
all hatches and other apertures, If it is not possibic to place the
charge inside place it outside against the turret ring and under the gun




%

Small field pieces, howitzers, anti-tank guns, etc., are best
demolished with ** 808 ** packed inside the breech. . If this explosive
is mot available insert one round of ammunition nose first into the
muzzle and load ancther into the breech. Then fire the gun by
remote control wsing a long cord or long lanyard. The firer
should be behind cover. Methods of disabling guns, etc., when
explosives are not available are given in Military Training Pamphlet
No. 58 (1543).

Secrion 15.—CONSTRUCTION OF GUN PITS

Explosives may be used for loosening up hard or stony soil for
the excavation of gun El.ta. mortar sites, etc. This method s KOT
applicable to wea) alits, because the resulting excavation will be
t00 wide and the loosening of the surrounding soil will make the pit

it
and nr::gth of 3 ft. The grenades should be prepared for initiation
as ah ly described and buried vertically at about 3 ft
centres, the cordtex leads being brought to the surface and attached
to & ring main as already described. Before blowing the final shaps
of the gun pit should be marked out on the ground by cutting a
amall channel 4 ins deep i i

pu
least 50 yds and lie down or be behind cover befare the charge is
fired, The dimensions of the various gun pits or mortar sites gill
be found in the appropriate weapon training manmals.

Secrion 16 ~USE OF THE BANGAL
TORPEDO

1. Description (ses Figs 18 and 19)

This is a prepared charge for attacking
torpedo now issued to infantry pioneer

ore 1§-in, Mk 1 (see Fig 19).

tube filled with HE and is supplied in 6-ft lengths
each. Each tube has i
elip joint so that it can be made up into the length required, A
detachable bullet-shaped nose fits on to the front end of the torpedo
to assist movement along the ground.  The maximum length which
can be conveniently pushed by hand is 100 ft.

The 2-in Ty 1ssued weighed 25 Ib per 5-f length.
Orwing to its weight it has now been replaced by the 1j-in. The 2-in

may still be met in training and is illastrated in Fig 18,

laghed in position. An Initiating fe¢

— [

Soe toxt)

2.4p Close-up oF
and (a) Female :nf(é)

Fig 18. 2 in. bangalore torpedo, Mic, 1

ORE *
Male end'(a)

Fig 19. 1§ in. bangalore torpedo, Mk. 1




2. Initation.—Use an improvised initiating st composed of

1 ft of detomnting fuze fired by two detonator assemblies with

detonator, safety fuze and mmhr {see Fig 11). Make these sets up

pmrhuly with nu.llng tubes at both ends of the detonating fuze. In

2in Mk mer is required ; this fits into a recess

atmamkeudnfthnu{: In the 1§-in torpedo a special ot
is alpeady in position ; it contains a hole for the detonating foze,

3. Effect

@) Agwinst wire,~The 1j-in torpedo will blow a gap at least
i i‘g It wide in the H.I*nd.md teiple concertina, double apron
or standard German wire fences.  The size of the gap varies
wlah the distance between pickets along the line of the fence.
be placed close to & fine of main pickets.

lltshnldpmuctmnd\ﬂﬂedﬂwl
) A,-mn aeiag el ingnlors. torsed Sk sapdlied Uiak

NOT proved an effective method of destroving mines.

Huwm the crater formed by the torpedo in the centre of
theg wulmanmn-h]yldela:ufrxmwmm

anti-tank mines may be wﬂy half-actuated, rendered much
more sensitive, MX 0 Act &8 anti-persomnel mines, If
time permits the gap should be searched for mines bed

umpearealh-mfato use it as a path through the femce!
Casualties may thus be avoided,

widlth i mmprovised may be made up Y i grena
Bat end to fat end to A 3-in by 1-in board 2 £k Jonger than the width
of the fence, every other grenade being initiated with a hn(
cordtex attached to a main running the length of the
detonated as already described (see para 2). Thuwpod.olurathm
awkward to push into place, but gives as good a gap as the 1j-in
torpedo.

-]

CHAFTER 4—TRAINING
Secriow 17.—BATTLE NOISES

General.—It is not intended to lay down here the tictical
wnmx for battle noises or the standing orders covering them, since
these are normally dealt with by formation or battle ﬂ:hmlmd.ms
orders.  The following notes describe suitable
easily be prepared to simulate the effect of mortars, uh:u ﬁn rte
and the best of firing them.

t4 of the metal case and cover plate may
istance. Use the standard 2-1b battle noise or
alterna Aam:s of CE(TNT or guncotton or 2 Ib of ™ 808 ~
lash: and fired by a | oz primer. Such charges may be
i ally or simultineously by detonating fuze or together
firing point by the electrical method described in para 5
ey should not be buried in or placed on hard or stony
uuring to the danger from flying stones, If smaller charges
uimd, primers or single cartridges of ** 808 " initiated by a
or and a short length of safety fuze (NOT shorter
u\ap may be used,

Booby traps.—Any of the switches described in Military
Tnumng FPamphlet No. 40, Part 1 {with a short length (8 ins) of
instantaneous fuze inserted in the fuze extension) may be used in
Preparing harmlcss booby traps. These should be fixed up as they
woaild be in operations, in baildings or dumps or on souvenirs,

4. Damp.—It will frequently be mecessary to take precautions
a:uum damp in preparing battle noises and mock-up n'nps
sae Sec 6). Ewwmmbeukmtowthgendsol
taneous f nd th boobry h .u:mginnlnt
mgnpeandmnqcompunnd uu huendo!th:!ucbnngupped
by either & cap fuze sealing and compouml or an empty 303 cartridge
case and tape.
5. Electrical firing.—It is frequently more effective to fire
battle noise charges electrically by remote coatrol. For this purpose
the following stores will be required :—
(@) Car batteries (Jorries and 15-cwt trucks have 12-volt batteries
Light cars and motor cycles have G-volt batteries),
{b) Signals cable electric J0.002 single low,
{e) Detonators electric No, 33,
{d) Igniters safety fuze electric,
These stores are separately described below,
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will produce sufficient current to fire a certain number of detonators
connected in series with the battery throngh a given length of cable.

other Fig 20). Tahle 3 shows the number of No. 33
detonators #r which can be fired by standand 8- and 12-volt
batteries th flerent lengths of cable, assuming batteries
FULLY CHA

& TABLE 3

ries, firing electric detonators in series.

e 12-valt batbery

‘detamators
L | | Mo.sdor
‘slsgle low tric. | electric
2 80 4
e t | am | 4
150 yds H
200 yis ! 1

Ome electric detonator may be used to fire several charges if the
detonator is emplayed to fire & cordtex main (see Sec 5). Branches

to the various cnnrges can be taken off this main by using the type
el'elwenne.hjwntm-m in Fig 7. In the case of battle noises &
ring main is not necessary.

7. Igniter safety fuze electric.—This is an electrical device for
igniting :al:ty fuze by remote control and is used mainky for battle
noises. It consists of an electric firing head covered with match

ml crimped into one end of & copper tube.  Insert the safety
llmr. into the other end and crimp the tube on to the fuze, When
the current from the battery passes through the igniter head the
match compound is ignited and & flash is produced which in tum
ignites the safety fuze. If & number of such igniters are connected
up in series with & battery a8 already described for detonators, and
different lengths of safety fuze are attached to each igniter, a series
of intermittent explosions will result,




8. Jointing electric cable
(=) Tie the two ends of the cable together with a reef knot,
leaving the spare ends about 6 ins long. This relieves
strain on the jolnts,
(5) SI;‘i_p the insulation off these ends for a length of about
ins,

(e} Flace the two ends ncross each other at right angles, and
twist them firmly together,
() Bind the jolnt with insulating tape,
9. Joining electrical detonators with electric cable
() Carry out instructions (a) and () in para 8 above,
{B) Join the two ends of the cable to the two detonator leads
by twisting them together to form two good joints,
(¢) Bind the two joints with insulating tape,
10. Firing electrical circuits,—The fallowing precantions will
always be'taken,
(&) Never insert electric
ately before firing,
(B) Seethatmhammtnbensedhrﬂxiugmkeptinthe
control of some responsible person.
() Do not bring the batteries near the firing cables until the
charges are about to be fired.
Nore.—Firing will be simplified if an im; ised switch-
hoard is incorporated in the cireuit, i
Secrion 18,—SAFETY PRECAUTIONS IN
TRAINING

etonators into charges until immedi-

These precantions will always be followsd in demoligi ing.
In operations they will be followed as far as practical i
mmmuﬁminchmwlilbemnni iding

adequate protection against injury to persons

1. At every practice or demonstration with osives an
officer will be detailed wha will be responsible for the practice and
for the strict observance of all necessary saf

afficer cannot be present a fully qualified Ny instructor must be
- v !

2. Fo

every such practice or demolition a danger area of adequate
extent will be established and will be protected by sentries provided
with red Such sentries will be sufficiently numerous to prevent
the entry persons or livestock into the danger arsa. In i(ﬁ:hnn‘
warning sentrics will on roads ing through the area
‘to warn motorists, etc., of the position of the look-out sentries,

procantions. If an |

*
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3. The officer in charge of the practice will ensure that the
sentries understand their duties, that they can hear or see the
signals from the control point, and that the area is clear before
charges are connected up.

4. The fullowing will be the normal extent of the danger area for
various typical classes of practice with high ives 1 —

(@) For the firing of detomators, detonating fore and primers :—

Hintheoped .. . 20 yds radins
() For sm up to 51—

1M v 50 yds radius

By 100 yds radias

n
u

{e) Fopgs g o8 =—

@tmwmm v e s 100 yds radins
firing of charges for cutting trees :—

; 7 300 yds radius
cutting metal girders, rails, steel plates, ste., fragments
may fiy up to 1,000 yds in all directions from quite small
\ charges. is rading should clearly be taken as the danger

area unless the demolition is carried out in a covered pit.

7 For operati ‘nktydim;::gm
See 18, nts fly chiefly at right angles to the axis
dmsmnytu 1,000 yds. 200 yds may be taken
as safe when standing in line with the axis of the torpeda,
and 100 yds lying down.,

8. The above danger areas will apply to all troops and spectators
O

in the open. Troops and auth, Epectators may be allowed
in the danger area only where adequate cover, proof against all
splinters and is ided.

i d
Frequently in training it i not convenient to accept the delay
.u\-n.":la in withdrawing personnel to the distances given above.
Natural cover will usually be available and should of course be used.
The salety distances for personnel (but not iy, livestock, etc,)
myhemdumdmdmtulhemmmmr.mdn!ﬂy
dmmnm[n«dlpurpmsmyhendmdmdmgmthedwm

of risk which can be under different conditions, In select-
ing cover due consideration must be given to the probable angle of
descent and the size of the anticipated,

6. The following precantions will be taken before the beginning
of the practice :— 0
(@) A length of salety fuze from each tin to be used will be tested
for rate of barning.
{5} All explosives, detonators, ete., will be placed under ﬂur{:
of a NCO with adequate assistance, who will be Tesponsibl




by unanthorized that
they are issued only as and when Mm:m
;ula'::sLspnmdm a pasition of safety before the charge

E‘JSmtnﬂuﬂl.lb! and instructed in their duties ; the
danger arca will be cleared and closed.
WIA:]“‘J'D&T-: 5 . 85 well as
er than those required
b (880N wau;;qufurpcepmrudmdcwﬂmm
(e} Smoking w‘imh;eua ! dan;er area "' during the course of the

(f} Al personnel will be warned that, when the charge is fired,
they must, if in the open, look for la]ling?:n;:nemﬁ,

5o that they can avoid any that fall in their vicinity,
“L”mhmng precautions will be taken during preparation

{a) The minimuom ber of
e ¢ number of persons will be employed for pre-

iB) No mul:rnmmt of iron or steel 1I be

o wil employed for tamping

fe) r'_ before and after to fuzes and pendi
ingertion in the charge, will never be left :nlvﬂ:mhd.

) Emymn.uh:mberpnmi,wm}olnmppnn:y t th
Piace of aadoty.

{¢) When the is ready, all personnel, other
officer or NOO.'IC and the man detailed to
will withdraw to the place of safety, to
explosives will be sent.

LN

'bedmlludlomnt th i
mchkg:wﬂiﬂhwth:prnqdmmmh

pmln

(g) Batterics must be kept aw:y from ub]u and upder guard,
until the moment of firing.

8. The following will be the procedure before firing :—
L.l]Theuﬁeel in charge will satisfy himself that the sentrics
on the look-out, that the area is clear and

that
meammmmm ‘gl:
under cover.

as
() H: wi!l then signal visually or by whistle that firing is about

(&) Dn dw ac uudeagmcm of this signal by the sentries, he will
give the signal to fire.
{d) All personmel will wear steel helmets during firing of charges.

9, After the signal to fire :—
{a) Mo person will enter the danger area or move from the place
of safety until the officer in charge gives the  all clear *

{5) Wh charges are to be exploded simultaneously,
the o % charge will not give the  all clear * signal

_ il personally inspected the site and has ascer-
t all charges have fired.
1n# event of a misfire, the following precautions will be
Mo one will normally be permitted to approach the charge
until at least ten minutes have elay from the time of
attempting to fire.

(b} The misfire will then Ix dnn with as a blind by the minimum
number of personnel The charge will not be
removed of louawd Ilu]:-cs it in absolutely necessary to
do so,

{e u mwnlﬂ: a charge which has misfired shoald be Nndﬂ'nd
less by placing and detonating @ fresh charge close
m it.
{d) The ** danger area * wsl]n‘mamdmsdm\dnulpechmm,
under cover until * all clear * is alled on the com-
pletion of the mn:unl of destruction of the misfire.

11. Foar further rales should be observed at all times, particularly
during instruction :—
{a) Au stores md exhibits will be treated as *Jive ” unless
*INERT " or ** DUMMY.,"

Rl pvnmm:'l must be made aware of the rule.
(B) Amulexmhunﬂlhkgptudmkfdhmmdw
using, Every item will be accounted for before the class

leaves. 1
{e) All actions will be performed deliberately, and the reasons

stated, Personnel learn more quickly by eye than by ear ;

gvm! habits will therefore be tanght by example from
beginning of training.

(d) ** Dummies " will never be mixed with * live.
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CHAFTER 5—DESTRUCTION OF BLINDS

Section 19.—GENERAL TECHNIQUE

L General. ﬂwobjmnlthn:hpccnan'u’rwglndeuuad
2 : ion of all types of blinds or unexploded
ctiles which may be en in the field, which is a subject
far beyond the scope of this pamphlet. Nor is it intended to deal
W‘hlﬂnnpluded aircraft bombs, which are an RE responsibility.
E instructions for dealing with grenades and mortar bombs
L: fail to explode, aae normally laid down in the various weapan
ing and Iocal range standing orders, etc., which
stiould be read in conjunction with this chapter.

2. Charges to be used.—In the case of grenades use one primer
laid alongside and in contact with the grenade and ilu'tiqud-—iﬁ:
detonator and safety fuze. In the case of anything larger use two
CE/TNT or guncotton slabs or 2 b of ~ 808 " :i’m NOT 75 grenades)
Initiated by a primer, detonator and safety fuze

3. Method of disposal.—In all cases place the charge so that it
will detonate the filling rather than attempt to actuate the firing
mma:lunu:;:;.;..&': the case 0{ anti-tank mnn.m the dmr?: in

contact with the side of the case rather on th
striker mechanism. b
In the PIAT bomb a specially sensitive fuze is used, and

charge should not be placed directly in contact with the bomb for
fear of disturbing it {see Small Arms 'Pm'm'

, Vol I, t N4,
Projector, Infantry, Anti-Tank (PIAT), 1943, for mh
4. Safety precautions (ses also Sec 18, para 10)

{a) Normally only one man will be required to d, blind.
Therefore one man, preferably an officer, deal with
it, and other personnel should withd: of safety
until the blind has exploded and thy given the
“ all clear ", signal,

Where possible avoid maoving blinds, etc., before

E;J H 'I:::,d: are well apart d, them ONE AT A TIME,

i) v are o close together that the blowing of one
cover others in debris or actuate them h-yhghn dutmym

them simultancously by firing the charges with cordtex
leads initiated together as already described in Sec 5.
(£} See that mmnng'l_lniﬂuryuruivunn' , within range are
warned mdmdmnnﬂwmwoﬂdw
" Uwhmwm‘:bﬂndlmd .
‘Diless orders are received to the do NOT
oy : contrary attempt

*

”

{g) IF IN DOUBT LEAVE BLINDS UNTOUCHED BUT
MARKED CLEARLY WITH A FLAG AND OBT.
REASSISTANCE,

CHAFTER 6—ENEMY EQUIPMENT

SmcTion 30.—GERMAN EQUIPMENT
1. Gemeral.—Occasions may arise in operations when our own
supplics of exglosives are short but large supplies of caemy equip-

ment ane a . Normally enemy equipment will be dealt with
by the RE, 0o engineer advice is available the following
notes will be to other arms,

2. #8.—These are in the form of prepared
of hi those most froquently met being the 100 gramme
1 oy are

(2} Ib) and 3 kilogramme (63 Ib).
rectangular blocks with & black metal casing which has
boles which will take the German detonator-igniter
ies. Initiate a5 taught in this pamphist for British explosives,
\ P
in

1 may be initiated without a primer by using

Wmhezmhmm powerful than the British No, 17,

and fit into a small Bakelite or metal detonator holder which can be
scrowed into the

3. Detonators.—These are very similar in appearance to, and
practically the same sizo as, the Hritish No. 27. As already noted
the flling is more powerful.  They will fit into & British primer after
it has been rectified.

4. Safety fuze.—This has a smooth black or chocalate cover and
a black gunpowder core.  Like British safety fuze it burns at approxi.
mately 2 ft per minnte. ALWAYS test the rate of burning before
use. This fuze is in all respects except thickness interchangeable
with Hritish fuze ; the outer covering must be stripped back to fit
it into a British No. 27 detonator.

5. Detonating fuze.—This has a pale green or chocolate cover
and a pale pink powder core, It is nearly the same diameter as
cordtex and the two fuzes are interchangeable.

Norx—{i) IN CASE OF DOUBT WITH ENEMY EQUIP.

MENT ASK FOR ENGINEER ADVICE.

(ii) Cases have been discovered recently of German
demolition equipment being defective as a result
of sabotage umably in manufacture. All
German demolition equipment, pani:ul:;]s( fuzes,
should therefore be ully examined and tested
before use,




Swerion 21.—JAPANESE EQUIPMENT

N&M“—Iwmhuimﬂhh

4. mm.—mmm-mm“m.
of cordtex.  In emergency it may

Nore. AccessoTies NOT !ﬂh British
M ~{i) .J;P_ e m 50 a8
in emergency.

(n;musnornommmnmmmnkmm

e G Mo 343 KH.K. Gp.WT

i

&








