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Detonation. The process whereby a high srplosive (HE) is
converted in & minute fraction of a second into a
volame of gas at
pressure.  The deton wave travels ﬁmﬁ
uS:uannu at speeds up to 200 miles a minute,

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

Explosion.  Literally the rapid combustion or burning which
takes place in fow mplmnt Also applied loosely
to detowation which only takes place in high

'-'ﬂ
Firing. The process whereby an ex; v: trnm is initiated
and the HE charge finally . See Imifiation
and Sec 3, para 1 ﬂmnb-pnn)
Fuze. Applied to two different r.ypea of =qmpmnm
4 Amut‘.mwd in a fab It:m
a fabric tube and wpab.l.e of
being cut into appropriate Imgr.in See
Safety Fuse, Insiantancous Fuse and Defona-

ting Fuze, in text (Sec 5).

{b) The component in any round of ammunition
that instiates the explosive train, by a com-
bination of mechanical and explosive devices,

Igniter, Any device used to initiate safety fuze. Also loosely
used to denots the i.nlum;d.wmlnmnsur
grenades,

Initiation. Literally the process of * g

MILITARY TRAINING PAMPHLET No. 30
FIELD ENGINEERING
(ALL ARMS)
PART VI
DEMOLITIONS, 1945

CHAPTER 1|
GENERAL
Section 1.—INTRODUCTION—SCOPE OF PAMPHLET
1. This let is intended to assist in the training of arms

other than the RE in the elementary use of the explosives with which
thgymil_me_dn_:fhwhm_hmmyhnveuu_-_ For this reason

2. Engineer officers and NCOs, who are concerned with the
deumlmonmmngo(oﬂmm will notice that at certain
laid dewn in this pamphlet differs

action. Apphud either to the dawmvn of HE or
mlgnhmu(uklyium ete., cg nktyfuumr
ﬁ!wnni.n(!u ated '
zz'uml hyudmmxarmdu

charge ** initiated * by a primer,

Ring Main. A circuit of detonating fur.emed\dwn:tudmd
to initiate several o8 simultaneously.
Sec 5, para §, sub-para (e).

Thzmu[mhnrandhnganmund.a to
\ reduce waste of explosive eff b o

practice
frumuut in Mili Engineering, Volume IV, Part [ usﬂ.} e
the use of the c};rv,o hitch olngwdux cORRections, B Teason
for this is that it is not envisaged that other arms will normally
be concerned with anything but hasty demolitions which will be

‘blown as soon as the charges are or shortly afterwarnds.
Forth{nnamﬂuahndnrdengs eehni;:ymbvmﬂliad
Secmiow 2—SUPPLY OF EXPLOSIVES IN THE FIELD

1. Explosives are an ordnance supply obtained in the field from
t.banpp}ycompamee,RASC whowrythﬂnmmndudamded
are

o uséi 03 channels
as for lﬂm‘lmn:unn Table I shows the present holding of
an infantry pionesr pllww CE/TNT demolition slabs, wet gun-
cotton or explosive ™ * may be issued for demolition purposes

mheud?spmdumumm:’
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TABLE I—SCALE OF EXPLOSIVESCARRIED BY INFANTRY
PIONEER PLATOON
NoTE,—This table is correct at tim, i /Rriati
are made to the scales from time Jﬁk’:“?ﬁ.‘.”j’f’i".‘, sty
constantly to amend the table. : il

Grenades, No. 75 ...
Fuze, safety, Mk 2 .
Igniters, safety fuze, percn:

1[_::0:&!&;;“, No, 27, Mk1 ... :
tomating faze (primac
Primers, 1ot CB o o o)
Tape, adhesive, 1-in :
Tubes, fuze, sealing
Compound, sealing
Twine, seaming medium, nataral i
Torpedoes, bangatore, 1§ "
Torhedos, tamaiors, aes o oeths)

3
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 so a volume of gas at high temperature and
pressure which expands very rapidly and tends to remove any
solid obstacle in its path. This process is known as combistion.
Low explosives have & high conteat ﬁm and they do not
therefore require air for combustion, like or coal.  Guapowder
ar cordite are examples of this type of explosive ; cordite is used
mainly as & propellant charge for shells, bullets, etc., gunpowder
as in igniting agent for propellant charges and also as a delay train
in fuzes, e.g., safety fuze.

High explosives (HE) are d of some lly unstable
substance which can be deonated by friction, shock, or heat.
D jon i tically i ion of the entire

is the p
mbstancpimpmdhmniedmghiubun(byndﬂnmﬁm
ar shock wave which travels at a speed of about 300 miles & 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 cfiect of the uced. Thus & pound of TNT
(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, if 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




75 grenade Mark 1, ssctional view

Fig 1.

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 primer inside the container
I:&co‘ppoﬁwendmmm\;l:lp {see Fig “31 Om top
of the-container is a pressure plate with speci su:ln:u
underneath for the detonator and igniter sets used when
the grenade is employed as an anti-tank mine (see Military
Training Pamphlet 40, Part I). Twelve grenades are
packed in & tin box with 24 detonator and igniter
assemblies.

75 grenades do mot readily deteriorate in temperats
climatos, In a tropical climate deterioration is more
rapid. The grenade medsures 7 ins by 3} ins by 2 ins and
weighs 8 Ib.

The Mk 2 grenade should be used exactly as the Mk 1 in
demolition 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. 1t 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 fuee or detonating fuze 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
I-centimetre primer, which will not be issued with the slab
when it is used by arms other than the RE. Fourteen slabs
are packed in & wooden box o a guncotion tin box (s
para 3 below). The slab bas excellent keeping qualitics
in all climates, and is not afiected by moisture,
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(s) They are tlynhtnhnndhmhugumnluuis
exercised &5 with ammunition. i

i) Weight for wei t all service bulk explosives already
described may taken as having the same power,
Ngmn.dobeingubwnlhequivduntdmcxfmr
o guncotton slab or 4 cartridges of 808",

&)

ssifs

cold weather the water
ill stick together
ot impossible,

are
the primers described below in addition.
Two types of primer are gencrally used :—

(a) CE primes—This is & 1-0z * cylinder " of Composi-
tion Exploding in a waxed paper covering, which
will fit into the hole in & guncotton slab. Tt has an axial

3 holbe to take a service detonator.  The waxed paper covering,
long as it is kept intact, makes this primer i i,

0 3
(b} 1-oz dry guncotion primer. has the
same general i

u
posed of dry guncotton coated in acetone to
. eovering is very easily chipped
5. General owing iy T
o —The foll ants A primer it imert. For Teason primers
I rica i e A e A ) Thgek Should b wsed in preerence o guncotion eiicrs whers
possible.




(€) Gemeral—Both types of primers are normally packed 10 in
a tin or cardboard cylinder, and 6 cylinders in a wooden
box. Primers are considerably more sensitive to shock
than bulk HE, but at the same time they are porfectly
safe to handle if reasonable care is exe
noted they may be set on fire or detor

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

2. Detonators.—The standard service detonator is the No. 27
Ml 1, 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 wsed for increasing slightly
the size of the hole in Mk 1 guncotton primers when the detonato,
will not fit. It is unlikely that there aro any of these primers still in
operitional use,

No. 8 commercial detonators may be isued in liew of the service
No. 27, and have identical properties.  Commercial detonators are
packed in sawdust, 100 in a square tin. Care must be taken to
emipty sawdust from the detonator before nsing,

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

ing to get the filling of the detonator in the centre of the primer,

It is IMPORTANT that the detonator shoald ot protrude on the

far side of the primer, This may cause failure,

Occasionally detonators are extremely sensitive and may detonate
even if dropped on hard groand. They should be treated therefore

1 particular NEVER APPLY PRESSURE TO THE

Fig 2. Safety fuze, No, 27 detonator and I oz. primer

Fig 3. Gun-cotton slab with primer, detonator and safety fuze

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

2 o storige of detonators s Sec 7, Fig 2 shows
m:”rf.fn".‘.;]“ﬂ'ﬁ;'&“f.; ating the detonator with safety fuze.
This is fully described in parn 4 below, . !

iti v fuze No.
fuze—The standard British service safel
R wrp funpowder core in a black waterproof cover, The
fuze is packed 48 ft in a sealed circular tin. I the sealing o 2
is found to have been broken the fuze uhmldlbetnabed wnd_'h Suspic o
as it may have been affected by damp. The ;unw:ﬂz‘_\}'ww
extremely susceptible to damp and quickly becomes use opeed
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. For this reason cach time the tin is ed @ ins should

the end of the ol haloce the reel b LBd, Safety fuzs

s at a rate of approximately 2 ft per minute, but ﬂ!e rate of

of any particular reel should always be tested before use.

This can be done by cutting off 1 ft and checking the time it takes

Although the variations in burning speeds of safety fuze are small
121: per minute 7 seconds), no two lengths of nﬁrgfm ever bumn
exacily the same wemnfulmuuuuummlannmtn
unn:By to length as possil hn
should NOT be
Jmcwmqh-nm oy vlimlimber - used for the simultancous
commercial fuze known as * mnuSu may be isued in li
otservicefuse. Tha cover s ite, b o ot poperis e
The following precantions should always In taken with safety

f(a) ALWAYS cut off and test a short length of fuze for rate
ozmmmg before use. If it burns too fast or s in fact
# mecis 6) the
o fm :.m para 6) the fact will:be discovered
{b]; k’v'; u;cd:f;eng& murm- than & ins,
) Avoi ting safety fuse by squeesing it or putti
heavy weights on top of it. Such treatment may dmgeﬂrs-
ously increass the rate of burning.

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

Fig 5.
Inset shows method of crimping detonator on to safety fuze

4 Luwfllﬁwhl.
(@) Tuserti

empty any sawdust or other
nppm( on the thumbnail.
safety fuze into the detonator and push i ]
ﬁrmtyllhl'un'ﬂ!gu Do NOT e m:g
action. Hold the safety fuze between the third finger
thumb and crimp the detonator on to the fuze near the
open end with a pair of crimping p'herl_ holding the detona-
tor in place with the Iowﬁnw-luled.mngao (see Fig 6) : or
wuse the marlin spike of a jack knife, The use of the teeth is
not recommended. NEVER CRIMP THE DETONATOR
NI:,AR THE CLOSED F‘:D T
I Safety fuze can be ignif inary
w c-l-nswfr-wmm lmeey[n special demolition sow} or
mo(uumuul igniter described below. When
with ordinary matches or matches fuzes, cut the
b0 be it i . Then, if using ordinary
ad of the match in the

dry at all tumso_mr Tighti il
The followi ters ng sa
fuze. For bo:.g :‘Q.::m ﬁ?um to be lit should be cut
square, and inserted as far in as it will go.
Igwiter, dy fuse, percussion Mh 3 (we Fig 0:.—
o ‘& UMMtubew‘!uchL'xmda)‘.mm
wd. of the igniter on to the squarecut end of thr
safety fuze. When the fuze is to be lighted pull
out the safety pin at the other end of the )pllsr
by means of the ring attached to it. Pulling out
mmypnmmnmrwhwhimm
cap and ignites the safety fuze.

igniters are to be used, Mwavs use up all dm
iters in one tin before opening another. Keep
Iﬂun shut when not in use,
i) Igmiter, sa e, striking.—This i a small copper
2 ‘l::p\n mmmatd\:umpo&uonatdmmd
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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,

& . =

Wo27 Detomators foshed to Cordtex

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 . —

13
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
ator,

deton: h

{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
with, or by the detonator containing a few drops of
motsture which damp the end of the fuze after
insertion, or by the fuze becoming damp after
assembly through lack of protection,

(i) The end of the fuze not being hard up against the
filling of the detonator, either because it was not
pushed home originally, or because it has
pulled back slightly after poor crimping, or becanse
of failure to remove sawdust or other foreign
material from the detonator, )

Failures at the igniting end of the safety fuze, cansed by :—

(iv) The end of the fure 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) Theb‘i;::a mot being hard up against the cap as in (ki)

abave. . 3

All these failures can be avoided by taking particular

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
several charges simultaneously (sse pama 3 Mp, or [ur a mrgo
which is remote from the firing paint, uwmﬂ
which would be required and the vnlndv‘?; sm:h cases
therefore detonating fuze is employed. speed of detonation
of this fure is approximately 200 m.l.n mlunt: 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 a high explosive core, It will it 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 cat off

left om joints, Detonating fuze lhuuld be handled with
care in the same way as bulk high explosives.

Fig 7. Cordtex clove Fig 8. Alternative initistion of
hitch joint eordtex

i6) TInmisiation.—Cordtex can be initiated by one detonator, but
fior mldc feasons given in para 4 i) above two detonators

See that the detonators are in good contact with each
other as well as with the den.mug fuze. It is particularly
important that the closed ends of the detonators are lashed
o“ﬁn good contact with the fuze. The smallest gap may
well cause failure, In emergen etonator and safety
fuze may be used. Where the ztmmmg fuze is suspected

Fig 11. Initiation of cordtex (usi }n nq 2 detonators to
minimisa risk of fallure).
of being damp or where the demolition is very importan
initiate the fuze with 3 primers, 2 detonators and 2 lengths
of safety fuze as shown in hs&-n il ki
—The detonating wave one x
i J‘”m to another if there is sufficient contact. Such contact
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 Iashing
the two leads concerned together so that they are in
contact for at least 4 ins (s Fig 9). Mu!:lp]e junction
boxes can also be made 1 in this way [see F KE
ALL SPARE EXDS IN JOINTS OF ANY K[ND AT
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LEAST 12 INS LONG. If the 4-in lap lﬂlllt is mnd ‘Iw
‘branch shoald come off the main in the direction in
the detonating wave will travel, like the points unaﬂﬂny
track. The detonating wave will not normally cross a lap
joint which leads off main in the wrong direction, just
as a train cannot ** jump " points which are in the wro

direction. [In the case of & ring main (see sub-para [o)?
ALWAYS use clove-hilch jumctions.

(4 F%'! chary 76 gremades, CE|TNT, GC or " 808 " with
Q 3 a@ﬁ—mmmd

S

ly stated, all charges should be
n:ual.ed by a primer. To initiate a primer run the end
of the fuze throngh it and tie 8 thumb-knot in the end of
the fure to prevent it from coming out. If this is not
comvenient, wedge it in with a small piece of wood or paper.
Nore,—The 75 grenade has a special primer incorpor-
ated in it and is initiated with 3 tums of cordtex round the
end opposite the filler cap as shown in Fig 6.

{e) Rimg mains,—The most efficient method of fring more
than one charge simultaneously is by the use of a ring main
made u uuh 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 ft
roels, Its properties are exactly similar to those of cordtex
and it should be used in exactly the same way,

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

 junctions

(See Fig 7)

attached with
Clove bitch

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 drw:rl.bul 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 ca\lx at Ieast. severs
burns, and if there is a charge at the other end of the fuze serious
accidents may result. 1IN .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 £
avnli confusing with American service safety fuze, which also has

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

delmwf without any srﬂppdng

(See fig /)
Fig 12, Simple cordtex or primacerd ring main

2 Deltonclors

Leads leshed
(See /79 9)

logather for #”
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SecTion 6.—~PRECAUTIONS AGAINST DAMP
5 are 10 be fired some time after they have been
because they are left in position or are being carried
required, ar when they are to be placed in situations
ich are wet or may become so, the following precautions should
be taken :—

(8] Seal all spare onds of condtex for primacord) by crimping
a tube, fuze sealing, on to the end and dipping twice into
sealing compound. Tl fuze sealing and the seali
eompound are supplied in the G, 1008 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 i it will be too tight

o

a fit for a primer. If 2o compound s available bind the
joint with insulating tape.

(d) Avoid using guncotton slabs,

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

SwcTion 7.—STORAGE OF EXPLOSIVES
The following precaution should be taken when storing explosives.
1. Store in a dry cool place with good cover and ventilation.
2. See that the explosive store is at least 200 wids away from other

3. Keep the explosives above floor level om shelves or duck boards.

4. Keep detonators well aws: other explosives, if possible
in another huild.ingoewiﬂ\ailnd-p!wf 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 mot 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 minimum for active
service conditions.

CHAPTER 3.—TYPICAL USES OF EXPLOSIVES
NorE—In the following examples
required is given in mumbers of 75
Eenerally available,
cartri of " 808 "
grenade.  If ** 808 ** idges are used lash them firmby
and initiste with a primer in the centre of the charge. As
mentioned, Plastic " 808 " can be moulded to the shape roquired.

Section 8—CUTTING CHARGES —GENERAL
1. 75 grenades or slabs of guncotton or CE(TNT or cartridges of
" 808 ', placed end to end and across the object to be attacked,
%Mbl:“ good contact, will cut through the thicknesses i
able 2,

TABLE 2—CUTTING CHARGES

2. The following points are important in connection with cutting
charges :—

(@) Lime & 5 —The charge must be comtimsous over the
Jongth of the cut. Thus, to cut a steel plate 2 ins thick
and 18 ins wide the following will be required :—

12 GC slabs (length of slab 6 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 [ i
in Sec 12 for brick walls up to 9 ins thick, g, i




Fig 13. Cutting charge on thick masonty wall, showing
points of initiation, |[Fixing omitted for clarity)

(b) Long confimwous cutting charges should have points of
initintion (primers fired by cordtex, ete. as already
described) every 5 ft of their length (see Fig 13). Grenades,
however, shoald be placed flat end to flat end, with every
other grenade initisted by cordtex, Where possible
initiation should be on the surface of the charge furthest
from the face of the object attacked and at right angles
to it (sae Fig 13).

(£} Comtact—The importance of good contact has already been
mentioned. Charges should be in contact with the surface
attacked and voids underneath should be filled with clay
or moist earth, is not a good material for packing.
The packing should only be thick enough to fill the voids.
If it 1s thicker it will absorb some of the shock of detonation
and reduce the cutting efiect 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
[TNT or GC placed on the rail as shown in Fig 14. These charges
if placed in good contact will be sufficient to cut the henviest rail
normally used. Note the importance of packing in this case, If
plastic " 808" is available 8 cartridges (two uxtra for convenient
fixing) can be used and no packing is neeessary.

. Lorgter —)
gy Lamping.

Fig 14.  No. 75 grenade fastened to cut rail
Note: 1If slabs are used place across rail
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Section 10—FELLING SMALL TREES OR
TELEGRAPH POLES

Small trees or telegraph poles up to 12 ins diameter 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 ** 808 “ is available
this will not be necessary. The tree will fall towards the charge
unbess it is already leaning in the of ite direction. If necessary
the direction of fall can be mmmmm attaching a rope to the
top of the tree and pulling in the required direction, the charge
being placed on the side to which the tree is required to fall.

Fig 15. Tree felling using 75 grenades

2'0*

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
haled successfully by placing against it foor grenades lashed to a
suitable wooden frame 2 ft by 1 ft made up of light timber (2-in
by l-in or similar). g

Each grenade is wired on to the frame and initiated by cordtex
in the normal way. The four leads are lashed together to form a
mjm&mmmmm.maduumm i set is

A pole or strut of suitable length with a " V " noteh at the top
il‘m’nkedmhnddthehmmmt' - the wall.

charge will give a hole safficiently large for a man to craw]

throogh. It cannot be used inst concrete walls,

Agains!
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
ight the safety fuze with percussion igni
necessary.

to i igniters so that no fumbling
with matches is

be le. 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,

Secrion 12—DEMOLISHING WALLS
A brick wall up to 8 ins thick may be demolished by placing ore
Sﬂwﬂoﬂm}y-pinst it every £ ft of its Jength. The grenades
ould be placed about 6 ins up from the base of the wall and fired
simultancously by connecting the cordtex lead from each grenade
to a ring main the base of the wall. The grenades m;
conveniently be held in position by lashing them to a board whic
ﬂnbcﬂrumminduuwﬂlll?i‘igu].
Far walls over 8 ins and up to 18 ins thick use a continuous line
g nades placed fat end to flat end.

again that such are NOT sufficient for relnforced 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—

<25

t. In more strongly built structures

v and the two most centra yphae‘gmﬁ‘an?ldh
jated. It is unmecessary to initiste each grenade, as tonat-
Mwaw u‘u;!paaa from one to another. For the destruction of
nlorced concrete baildings, pillboxes and emplacemonts, engineer
advice shauld be obtained.

Fig 17. Demolishing a 8-inch brick wall

Secrion 14.—DEMOLISHING AFVs AND Gl;l:adﬂ
A concussion charge consisting of a box of lwu'l\:o 75 des or
the equivalent in anti-tank mines or bulle explosive placed inside
will put out of action any known AFV. Initiate two s._mmd.os i.n
the box with cordtex leads attached to a main lead which MUST

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




%

disabling_guns, etc., when
explosives are not available are given in Military Training Pamphlet
No. 58 (1943).

Secriow 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 weal alits, because the resulting excavation will be
too wide and the mnins of the surrounding soil will make the pit

amall channel 4 ins d perimeter
the grenades have beon buried It ia important

sil is put back and well stamped in the hole, Men should retire at
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 wil
be found in the appropriate weapon training manmals.

Secrion 16 —~USE OF THE BANGALORE
TORPEDO

1. Description (ses Figs 18 and 19)
This is a prepared charge for attacking wire obstacles, The
torpedo now issued to infantry ploneer platoons is the Torpedo
ore 1j-in, Mk 1 (see Fig 19). It consists of a light 1j-in steel
tube filled with HE and is supplied in 6-ft lengths weighing 14 Ib
each. Each tube has & male and female cnd with 8 single spring
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
i ground.  The maximum length which

in torpedo Ty issued weighed 25 Ib per 5-ft length.
Owing 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¢

then inserted for firing
s (Soe texe)

Close up of Close-up oF
Ma/e end (a) Female end (6)

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 m composed of

1 ft of detomnting fuze fired by two detonator assemblies with

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

pmrhuly with sealing tubes at both — of the detonating fuze. In

the Zin Mk 1 a primer is required ; this fits into a recess

at the male end of the tube, llm]]-inhnpedullpeual L
is algeddy in position ; it contains a hole for the detonating fuze.

3. Effect

) Agnum wire,~The 1}-in torpedo will blow a gap at least
0 ft wide in the standard triple concertina, double apron
rman wire fences.  Thesize of the gap varies
\nth the distance between pickets along the line of the fence.
should be placed close to & line of main pickets.

1 it should project an each side of the fence.
) A,-mn aeiag el ingnlors. torsed Sk sapdlied Uiak

proved an effective method of destroving mines,

chewr thlmfomzd by the torpedas in thrccntmo!
thes l'l.llhcammmhlyuﬂelamfarmwmm

anti-tank mines may be nnJy half-actuated, rendered much
more sensitive, MX 0 Act &8 anti-persomnel mines, If
time permits p should be searched for mines before
umpemalhn«faw use it as a path through the fence.
Casualties may thus be avoided,

4. Safety distances.—Muost of the blast and fragments from a
bangalore torpeds travel sideways. For men :I)mg dowh directly
I.nhuwllhemrped 20 yis may be taken as A safe operational

Fragments myuave]lMUydsmd.ew:y:hutIOwa
mlybetahllaaasafoo‘pera distance for men lying down to
the side.

5. Improvised b-nmww-—me imunpl.om::d:
width mprovised torpedoes may be made up by lashing 75 gre:
Mmlblltﬂﬂwns—mbyghmiﬂhmg!rthmﬂmwﬁlh
af the fence, cvery other grenade being initiated with a n(
cordtex attached to a main running the length of the
detonated as already described (see para 2). Tmuwpod.ollnthm
awkward to push into place, but gives as good a gap as the 1j-in
torpedo.

-]

CHAFTER 4—TRAINING

Secriow 17.—BATTLE NOISES

1. General.—It is not intended to lay down bere 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 ﬁm :te
and u:e best methods of firing them,

2. Suitable charges.—75 grenades are not suitable for battle
noises because fragments of the metal case and cover plate may
fly a considerable distance, Use the standard 2-1b batthe noise or
alternatively two slabs of CEJTNT or guncotton or 2 Ib of "' 808 "
hﬂmdlngethernﬂﬁmdbyalmpnml

ar by d ing fuze or together
lmm one firing pomt by the electrical method described in para 5
below. They should aot be buried in or placed on hard or stony
ground owing to the danger from flying stones. If smaller charges
are lequlwd primers or single cartridges of ** 808 " initiated by a
or and a short length of safety fuze (NOT shorter
thm 6 ins) may be used.

Booby traps.—Any of the switches described in Military
1'numng Pamphlet No. 40, Part 1 (with a short length (6 ins) of
instantanecus fuze inserted in the fuze extension) may be used in
Proparing harmless 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 necessary to take precautions
against damp in preparing battle noises and mock-p mps
[sse Sec B). Ewrymmbeukmwmmendsul
taneous f th boobry ity .ulmginnlnt
bgnpeandmnqcompunnd uu !luendo!th:!upcbnlgnpped
by either & cap fuse sealing and compoumlur an empty 303 cartridge
case and tape.

5. Electrical ﬂrllma—lt is frequently more effective to ilre
Inuhnmn:hm rmﬂyhywmmecom Far this purpose

the following stores will be required
(a) Car batteries {!mnurmd |5—c\ﬂ trucks have 12-volt batteries
Light cars and motor cycles have G-volt batteries),
(b) Signals cable electric JO.002 single low,
{e) Detonators electric No, 33,
{d) Igniters safety fuze electric,
These stores are separately described below,
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Fig 20. Diagrammatic layout of slectrical circuit for battle noises

will produce sufficient current to fire & certain number
connected in series with the battery throngh a given length of cable.

battery, passing through each detonator in turn and finishing at the
other terminal (ses Fig 20). Table 3 shows the number of No. 33
detonators or igniters which can be fired by standard 6- and 12-volt
batteries through different lengths of cable, assumi
FULLY CHARGED,

TABLE 3

Capm:ltma of batteries, ﬁm:r( electric detonators in series.

One G-valt hmn O 12-valt batery
BT
toes ‘detamators
| g, | SEGR|
eleetrie
I.L T-aubc -l | ‘ﬁ‘xmm’
S0 2 80 i 4
100 x 1 100 ,’2 3
150 yds 2
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

mpu\md crimped into one end of & copper tube.  Insert the safety
fuze into the other end and crimp the tube on to the foze, 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,
(B) Sgﬁyhmiwwheuﬁwlh‘thdmt
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
(a) Carry out instructions (a) and {4} in para & above,
{&) 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 clrcuits.—The following precantions will
always be'taken,
(@) Never insert eloctric detonaters into charges until immedi-
ately before firing,
(&) &e‘hatmmwhnﬂmﬂﬁugmhﬁhtm
control of some responsible person.
(e} Do not bring the batteries near the firing cables until the
charges are abaut to be fired.
Nore.—Firing will be simplified if an im; ised switch-
hoard is incorporated in the cireuit, i
Section 18—SAFETY PRECAUTIONS IN
TRAINING
Thess precantions will ahways be followed in demolition training,
In operations they will be followed as far as practicable ; in i
mmmmincwmnhmnmmmd&u
adequate protection against injury to personned.
1. At every tHee or demonstration with live explosives an
officer will be dl;::lcled who will be responsible for the practice and

far the strict observance of all necessary safety precantions. 1f an _

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

2. For every such practice or demolition & danger area of adequate

be established and will be protected by sentries provided
with red Such sentries will be sufficiently numerous to prevent
the entry of persons or livestock into the danger area. In nﬁbnn‘

Wninguu:ﬁcawﬂlhrmnnmm ng through the area
‘to warn motorists, etc., of the position of m-uut sentries,
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4. 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 aren 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 explosives \—

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

Hin the ope ... . 20) yds radius
(&) For small charges up to 5 1b :

Intheopen .. : es e 50 yds radins

B“uriat“p:. oo 100 yds radios
{e) For 75 grenades :— 7

n the open or buried ... see 100 yds radius

Ii
d] For the firing of charges for cutting trees ;—
L 7 300 yds radins
) T cutting metal girders, rails, steel plates, ete., fragments
s may ﬂnfu o I.UII)OB 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.
¥ For operati safety distances see
Sec 16, uts fiy chiefly at right angles to the axis
ulmunm:y to 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.,
5. The above danger areas will to all troops and spectators
i . Troops and nmnm spectators may

is prov
F umﬂyhm"snbmmvenimuoaaaptmdohy
mvnll?;dinwi wing 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 . livestock, ete,)
may be reduced according to the natare of cover, and safety
distances for all purposes may be reduced to the degree

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 fragments anticipated.
6. The following precantions will be taken before the beginning
of the practice :— 0
{a) A length of safety fuze from each tin to be used will be tested
for rate of barning.

or

{5} All explosives, detonators, ete., will be placed under ﬂu?:
of a NCO with adequate assistance, who will be Tesponsibl
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that they are not approached by unauthorized that
they are issued only as -ndh-’:hw required and that the
mlﬂpl&:ﬂdm a pasition of safety before the charge

[&}Sentnnml.lb! and instructed in their duties ; the
danger arca will be cleared and closed.
) Al'lh-u:‘):: ad . 85 well as
er than those required
otz oé mau&r;qpmhpczpmngﬂ!dcwﬂmm
(2] Smnkiggwithlnm'%”_dnn;erm"d\ning the course of the
(f) Al personnel will be warned that, when the charge is fired,
mual if in the open, look upwards for !a]lmqlmgmonu,
it dwy can avoid any that fall in their vicinity.

ﬂ?ﬂ;ﬂn mllmving precantions will be taken during preparation

Mmmmmmbnulpemm'dlhmploysﬂiorw

otherwise loading the

fe) r~_ tors, before and after to fuzes and pendi
insertion in the charge, will never be left :nnﬂ:nied. bt

{#) Every man, as he can be
plmn(“-.w spared, will join the party at the

i) No instrument of iron or steed will be employed for tamping
charge.

charge,

withdraw to the place of to

explosives will be sent. e B g
(f) Where several charges are to be fired

fuze, !um will be arranged to fire n?ﬂum.’urb’;m
than 10 seconds. In such cases, two NCOs or men will
hdmuﬁ!omn‘ th If & misfire is

= in charge will follow the procedure laid down in
para

(g) Batterics must be kept a from under
untl the mowaent of hring. e, ol BEE

8. The following will be the procedure before firing :—
mneuﬁm-ncwg:wmmmum;mm
tlwpi M MW‘mh o
& are
e’ IW! danger area or

s
(4) e wi _um signal visually or by whistle that firing is about

e} Dn dw edgmcm 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 phcs
of ..rmf until the officer in charge gives the * all clear
signal.

(8) Where several charges are to be exploded simultaneously,
the officer in charge will not give the ** all clear ™ signal
until he has personally & the site and has ascer-
tained that all charges have fired.

10. In the event of a misfire, the following precantions will be
taken

{a) Mo one will normally be permitted to approach the cmge
until at least ten minutes have elay from the time of
attempting to fire.

ib) mmewulthcnhﬂ:ﬂlwnhulhhndby minimum
number of personnel n The charge will not be
remaoved of touched unless it in absolutely necessary to
do so,

(&) u muﬂlﬂ: a charge which has misfired shoald be Nndﬂu’l

Jess by placing and detonating a fresh charge close

Lo it
() The “ danger area " wﬂmmn:loasdmaulpechmm,
under cover until the * all clear " is led on the com-

pletion of the remaval of destruction of the miskre.

11. Foar further rales should be observed at all times, pasticularly
during instruction :—
{s) Au storss and exhibits will be freated as *Jive " unless
*INERT " or ** DUMMY.,"
Allpemm1mmbomuleamn¢m=mh
(B) Amolmmu-muwmmammm
using, Every item will be accounted for before the class
leaves. '
(5] .MI u:umu will be performed deliberately, and the reasons
Personnel bearn more quickly by eye than by ear |
)u'bm will therefore be tanght by example from
of training.

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

Swcrion 19.—GENERAL TECHNIQUE

L General. ﬂwobjxtrﬂthh:hp(crnxu’rwglndemuad
instructions on the destruction 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
with unexploded aircraft bombs, which are an RE responsiblity.
‘}mn instructions for dealing with grenades and mortar bombs
b fail to explode, are normally laid down in the various weapon
which

wl
training pam and local range standing orders, ete.,
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'tiuusdwiﬁ:
detonator and safety fuze. In the case of anything larger use two
CE/TNT or guncotton slabs or 2 Ib of * 808 ** :Lt 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

mechanism, e.g.. in the case of anti-tank mines, the in
good contact with the side of the case rather on top of the

Sum.
In the PIAT bomb & specially sensitive fuze is used, and the
charge should not be placed directly in contact with the bomb for
fear of disturbing it {se Small Arms Training, Vol I, t No. 24,
Projector, Infantry, Anti-Tank (PIAT), :&s. for mh

4. Bafety precautlons [ses also Sec 18, para 10)

{a) Normally only one man will be required to deal with & blind.
Therefore one man, preferably an , hould deal with
it, and other personnel should withdraw to & place of safety
until the blind has exploded and the oficer has given the

- "~ signal

clear

{8) Where possible avoid moving blinds, etc., before destraction.

() If blinds are well apart destroy them ONE AT A TIME.

() If they are so close together that the blowing of one may
mouuminddmm—mumumh-yhhn,m

o q::ﬁg::ni:iilamdlogemﬂmdydmﬁbedh&c&
umm“ Y ar cf Tange are

”

{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. General.—Occasions may arise in operations when our own
supplics of explosives are short but large supplies of caemy equip-
ment are available, Normally cnemy equipment will be dealt with
by the RE, but in case no engineer advice is available the following
notes will be of assistance to other arms,

2 Bulk explosives.—These are in the form of prepared charges
of high explosive, those most frequently met being the 100 gramame
{3 b), 1 kil (2§ Th) and 3 (63 I6). They are
made up in rectangular blocks with a black metal casing which has
threaded holes which will take the German detonator-igniter
assemblics, Initiate as fawght in this pamphist for British explosives,
using a 1 oz primer.

In emergency they may be initiated without & primer by using
German detonators, which are mare powerful than the British No, 27,
and fit into a small Bakelite or metal detonator holder which can be
screwed into the charge,

3. Detonators.—These are very similar in appearance to, and
practically the same size as, the Hritish No. 7. As already noted
the filling is more powerful. They will fit into a British primer after
it has been rectified.

4. Safety fuze.—This has a smooth hlack or chocolate 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
usc. This fuze is in all respects except thickness intere] .
with British 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.

Nome—{i) IN CASE OF DOUBT WITH ENEMY EQUIP-

MENT ASK FOR ENGINEER ADVICE.
(i) Cases have been discovered recently of German
demolition equipment being defective as a resalt

of sabotage mably in manufacture, All
German demolition equipment, pasticularly fuzes,
should theredore be Mjnl.ly examined and tested
before use,




.
Swerion 21.—JAPANESE EQUIPMENT

:alwl . hu M\‘ﬂm lp

e umummhmmmw.

3. Safety fuze.—Japanese safety fuze is anreliable and should
NOT be used. .

mmm-mm“um-
of cordtex.  In emergency it may

Nore. AccessoTies NOT !ﬂh British
M ~{i) .Jqqu-w e m 50 a8
in emergency.

mmmurnommmnmcmknm
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