


No. 4.—Notes on Field Defences.

NOTES ON VISIBILITY OF TRENCHES FROM THE AIR.

The following notes have been extracted from a report of the R.F.C.:—

“ Long regular trenches are more easily seen than those laid out in groups.

Straight lengths of trenches are the most conspicuous.

Trenches dug across ploughed fields are very easily seen ; those against hedges are almost
invisible.

Straw at the bottom of trenches is very visible, but it is difficult to decide whether trenches
are occupied or not.

It is difficult to determine whether guns are in position in an emphccment or not. Wheel
tracks leading up to gun emplacements are always very conspicuous. It is suggested that tracks
should always be made leading up to dummy emplacements. Similarly it is easy to trace the
tracks of infantry across grass fields.”

1st Printing Company, R.E. G.H.Q. 194.
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No. 6.—Notes on Field Defences.

NOTES ON FRENCH MILITARY EXPLOSIVE|

1. As opportunities of using French Mditary Esplosives may sometimes ocour, the
following brief notes are published for the information of those concerned

2. Powder and Melinite are the only two Service Explosives.

Melinite is a high explosive, about 2} times as powerful as gunpowder. It is
manufactared in two forms, viz
(i) Powdered Melinite.—This consists of small straw-coloured erystals, very bitter
to the taste,
(ii.) Ground Melinite.—A compact mass, of yellow, grey or brown colour
nite is ot sensitive to shock, and it can be'set alight in the open without detonating,
s inadsisable to do so.
Powdered melinite is detonated either by means of a detonator or of a detonating fuze.
Ground melinite, on the other hand, cannot be detonated with any certainty by the above
means, and & certain amount of powdered melinite should be added.
Melinite should not be placed in contact with alkaline substances, especially lead and its
compounds.
Damp considerably impairs the detonation. Damp melinite assumes a very characteristic
sharp vellow colour.
Melinite is generally used in the form of cartridges or petards, i.c., it is placed in strong
watertight cases, which can be stored in any kind of receptacle.
The ouly difference between the cartridges and the petards i amount of the explosive
and the shape of the case; the cartridges are cylindrical and the petards rectangular

The iy idgos (Fig, 1) are made  upof 8} ozs. of powdered melinite, in cylindrical brass
6 in. 1/6 in., tinned and varnished on the inside with a cover soldered on. This
Ghiile ppor bobe (i, 4] an Blihighifors” wision S Bodline ke S ow it

and is intended for the reception of either the detonator or detonating fuze.
The petards (Fig. 2) contain 5 0zs. of melinite in rectangular cases 6in. by 11/8in. by 1in.

sddition o' the abiove two forms of charges, there is & smaller priming charge

ng 2 oss. of melinite, jn a case of the same section as the petard bus only abous

BT i catoraion might thesnghiiie:) Mhia) priming/ERArgs) an

be used for joining two lenghs of dstonating fuse (Fig. 6), or for igaiting the Rk sktsois

at the firer's
For large mines charges of 44 Ibs. (Fig. 5) and 22 Ibs. are used. The larger ch

contained in cases 1 ft. 7 in. by 7 in. by 7 in., the cases of the smaller charges being half the

length. The 22 Ib. charges are not often met with.

are two kinds of fuzes in the Service, (i.) Bickford's Safety n ) the

detonating faz

arious descriptions of melinite charges can be used in a similar way to guncotton
slabs, i.c., they are placed untamped on surfaces.

9 detonating fuze con: of a melinite core about 1/8 in. to 3/16 in. diameter
enclosed in & tin tube about § in. lknatar - Batelafi i ceing Ao 7900 vi per second
t sable to keep away from the fuze when i is fired as pieces of the tin tubing are

ube is watertight, and damp can only get at _the uncovered ends. These should,
e nbout 4 in. cut off the ends to reach the dry melinite, which can be recognised
by its pale yellow colour.
T t osily handled; it will nob bear any great weight, however, and
should 1 drawn taut. It is very pliable and can be easily coiled and bent. It will not
detonn @ rulo by being set fire t0 or when subjected to shock
When first issued the ends are covered by brass caps (Fig. 7) filled with waterproof
composition.
Phis fuze must be fired by a detonator at the fiving end ; at the other end it need only be
e e euits i




When the detonating fuze is uncoiled, kinks, knots, etc., should be avoided, and one
portion of a lead should never touch either its own lead or another lead, otherwise ihe
detonation of one portion will cut another portion and prevent the detonation of the Iniier.
The detonating fuze can be laid along the ground, suspended above ground or embedded in
groove, casing, etc

1L The detonator (Fig. 8) is a small copper tube, % in. in diameter, and 1 4/5 in. long,
containing 21 grains of fulminate of mercury. The portion containing the falminate is paint e
black. ~Detonators should never be carried near melinite charges or detonating fuze. 50
detonators are packed in a cylinder

12. The detonating fuze is fired by the- juxta-position of two detonators, tied toge
the detonating fuze inserted into one detonaor and a piece of safety fuze into the other (k

18. If the detonating fuze cannot be pressed home in the detonator the tin tubing of
former can be gently scraped.

14. If there are not sufficient detonators, one only need be used by baring the d
fuze about 5 to expose’ the melinite for n length of about 4 in. anc

onating fuze can be tied along the whole length of & peturd
fitted with . detonntor (Fig 11, or two petards can be joined togother (Fig. 12)
15. Detonating fuzes can be joined together by any of the following methods
(i.). Twisted joint, care being taken not to danage the tubing, but there mast be no
play (Figs, 18 ad 14)
(ii.) A priming charge (Fig. 6).
(iii.) A cartridge or a petard (Fig.

(iv.) Two petards (Fig. 16).

16.  Branching off.—If several charges are to hu fired simultaneously there should be one
main fuze with branches off it, but in order to avoid failures one main fuze should never hve
more than two branch fuzes. ~If more than two charges are to be ficed the fuzes must b
artanged as shown in Fig. 17

17w Acwatertight joint between the detonator and the fuze ean be made as shown in
Fig. 18 by means of a waterproof solution 6 parts tar, 3 pitch, 2 resin, 4 linseed oil, }
This composition is squeezed on, but should not touch uny of the black painted poction of the
detonator.

18, Figs. 19, 20 and 21 shew various methols of fising charges
19.. Melinite can be fired electrically by means of an electric detonator and exploder not
unlike the methods used in the British Service.

ist Printing Co., K.E. G.H.Q. 246.
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No. 7.—Notes on Field Defences.

MACHINE GUN EMPLACEMENTS. (From a French source).

These should be sited with the greatest care on the flanks, and as much as possibi
cover; they should nob be unmasked until the latest possible moment
DEFENCE OF WOODS. (From a French source)

Trenches sited a few yards within wools have heen proved useless. Their field
quickly masked by trees and branches brought down by high explosive shells, espec
the wood is of small extent, nnd where its edge 5 entirely swept by hostile artillery

v is better to hold the ground by trenches well in advance, say 100 to 200 yards away from
the wood or even on the edge of the wool provided that the trenc
overbead cover

1 of fire is
lly where

es are provided with strong

DEFENCE OF AN ENTRENCHED POSITION.
Small supporting points established close behind the general line of trenches
found to brek up & suce wsful attack on the trenches, and to contribute
the delivery of n successful counter-attack

i

2 e been
considerably towards

s should be wired in all rou m, and the garrison should be from
under icer or  speciully picked N.C.C

3. The following notes are issued in view of the rapid transition of the present operations
to siege conditions

20 to 40 men

ISTANCE TO ATTACK BY SAPPING, ETC.
To resist attack by sapping or covered approaches the following methods have been adopted
by the defence in various campaigns
A vigorous policy of counter-approaches.
) Lo keep the enemy’s appronches ai  standstill and o reguin lost

(b) To gain particular spots from which to enfilde the enemy’s approaches.

(¢) To gain a position from which to obtain accurate fire observa
d! o iolate blocks of the enemy’s approaches by cutting them
bk from the front
» destroy by mining certain points in the enemy’s approaches.
5.) A polioy.of interruption
() By concentrated fire on the head of all approaches.
(h) By grenades, bombs, etc., thrown by hand, rifle or mortar
(¢) By incendiarism induced by throwing bundles of burning tow
followed by n jet of 0il or petiol thrown by a powerful pump.
(iii.) By sorties,

t some point away

rags or fireballs

PROTE \ AGAINST BOMBS THROWN BY HAND. (From a French source)

The grenades and bombs used are of various patterns, some of which are round, and if
they are not thrown far enough to lodge in the trench may roll along the ground and so
reuc n it

@ protection sngkested is the erection of n grill of wire netfing in front of the trenches,
arra m; at such a slope that the of grenades which pass over the top of the grill will
fall clear behind tie trench ()

Precautions should be taken to prevent hombs from rolling into the trenches from tl
front, where the parapets are low and the exterior slope very flat, and also ngainst the p
4 boba falling back nta 1e Hienahia alior havinig oassd over It

Such precautions are suggested in the sketch.

A sandbag “ hurter " is shown as a stop in front, while the surface i
trench in rear

space must be left hetween the lower side of the wire netting and the top of the parapet
free use of the rifle.

s sloped away from the

re netting 1 metre wide 13 in. mesh is sold in 50 metre rolls
should be remembered that this form of protection prevents the men from using
which is n grave objection ; wire netting should therefore be used in places where
advantage is not apparent, such as machine gun implicen cover trenches,
CROWS FEET
rows feet (Figs. 2 & 8). and planks studded with nails add to the efficiency of the barber
wire obstac

ist Printing Co., R.E. G.H.Q. 217,
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No. 10.—Notes on Field Defences.

DESCRIPTION OF A FRENCH HAND GRENADE.

Hand Grenades.—Instructions of 27/2/07. Engineers are trained in the use of the Fortress
Artillery Grenade. This grenade consists of a hollow cast iron ball 8, 8/16 in. (81'2 m.m.)
diameter, walls 8/8 in. (9 m.m.) thick, with a %in. (19 m m.) diameter perforation for the
reception of the fuze. Weight empty Ibs. (1°04 k.g.) Loaded, 2°6 Ibs. (1'2 k.g.). Charge
4 0zs. (110 grs.). Powder M.C. 80 (Saltpeter 75, Sulphur 12'5, Charcoal 125).

Grenade Fuze, Mark 1882.— Used for lighting the charge after release of hand grenade.
Consists of a strong.friction tube let into a wooden fuze. The fuze composition burns for 5

seconds, and there is in addition a small charge of sporting powder. The fuzes are to be stored
separate to the grenades.

Method of throwing. —For throwing the grenade, a leather strap is placed round the wrist;
this strap has a piece of rope attached to it ending with a swivel hook. Tear off the paper cover
round the fuze as far as the surface of the grenade. Place the friction bar in the direction of
the axis of the fuze by moviug it out of its notch avoiding an upward pull. Asttach the swivel
hook to the ring of the friction tube, seize the grenade in the right hand, with fuze pointing to
the rear; throw the bomb with the arm fully stretched out, and do not bring the arm back
until the friction bar is pulled out.

Average range over parapet 20 metres.

A sling can also be used. A trained man can throw the grenade as far as 50 metres.

1st Printing Compauy. R.E. G.H.Q. 352
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No. 11.—Notes on Field Defences.

AMMONAL.—NOTES ON THE USE OF AMMONAL AND BICKFORD'S
DETONATING FUZE.

d by the manufacturers that :—
I No. 5 iis considerably stronger than gungotton or pictic acid.
) It is not sensitive to a bullet or a blow
(8) It does not freeze.
(4) Tt cannot be detonated except by  detonator
Ammonal, being hygroscopic, must be kept in air-tight cases. The greased paper
cartridges (supplied in the 5-Ib. tins) will suflice for temporary purposes.

Ammonal can be fired with No. 6 Commercial deton it No. 7 or No. 8 gives grente
certainty

BICKFORD'S DETONATING FUZE OR CORDEAU DETONANT

ze or Cordeau detonant is a soft lead tube filled with Trinitrotolue:
The detonating wave is said to travel along the fuze at a rate
I will fire & tin or cartridge from the outside if simply tied to

wrapped round them.

The latter method is used under water. Two or three turns of Cordeau are wrapped rou
the tin contajning the charge, whict is then lowered to its proper position.

A detonator fs required to firo the Cordenu e detonator is fixed to the Cordeau a
follows :—Split the end of ad tube of the Codenn with a knife, place the head of ¢
detonator on the surface of the T.N.T. at A ing back the ends BB., whicu siou
still contain some T.N.T. on either side of the detonator and tie them with string or wire, Tt
is most important that the base of the detonator shou in contact with the T.N.T.
Cordeau

The detonator is fired in the usual manner with safety fuze. (Fig. 2

A deton tied to the outside of a length of Cordeau will not detonate it. (Fig. 3

nw ngth of Cordean will detonate any number of churges on branches arranged a

C (Fi th ain length which conveys the detonating wave from the
nmm or is connected as in Fig. 5, the fuze will be cut at A. and the branches will not be
detonated.

The connection between the main length and th branches are made as in Fig. 6. Great
care must be taken to secure a good joint at A., he tube of the main length should be in
contact with the T.N.T. in the branch

Two lengths of Cordenu may be connected as shown in Fig.

Fig. 8 illustrat stion for the use of Ammonal and Cordeau in a rapidly constructed
land mine on the surface, which could be placed in position at night

ist Printing Company
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No. 12.—Notes on Field Defences.

prepared as the result of the experience

The following notes have been
gained during the present conditions of trench fighting

.—Siting of Fire Trenches.—Fire trenches should be sited to fulfil as many of t
following conditions us possible
(i.) Concealment from the enemy’s artillery obser vers.
(ii.) Concealment from nir cruft.
iii.) Screened communication from fire trench to rear
om from water in wet weathe:
tv ground to be within 200 yards of the defence line which is not under effsctis
vifle fire from some portion of the line
The following methods are some of those adopted by which the above conditions have been
complied with :—
i) (a) Siting on reve
(b) Construction of advanced posts in front o
vers at u distance.
t0 100 yards in front and held by 5 to 10 men.

e slopes.
main line, thereby keeping the enemy’s

snipers and obser
been placed at

ed with the fire trenches by communication trenches

These posts have
must be earefully conne
(c) Construction of alternative lines of fire trenches
) Construction of dummy trenches.

(ii.) (w) Construction of light cover of brushwood, ete., to hide newly excavated earth and

B0k b s i i
branchi

cception by meuns of dummy trenches, and by the arrangement of
e T s d t the idea that they hide trenche:
(¢) 33y utilizing features such as edges of existing quarries, etc
(iii.) (a) Intelligent use of folds in the ground, and lines of hedges
(b) Cous

2.—Design.—Fire trenches should

Lruction of screens to resemble hedges.
e wavy in plan and as deep and narrow s is consisten

(i.) Bffective use of the rifle.

(ii.) Easy communication.
They are usually made continuous, it n s vepared for rifls fire throughout,
e.g., a series of strongly held points connected by wication trenches,
Figs. 1 and 2 shows in section the developm, trench which may be considered s

he maximum of cover with a minimum

satisfying the present conditions of w
of width. The firing step must b

Traverses, § feet wide, 12 to

should he placed in il trenches. The length of
 traverse should ov v urench by 2 feet ut least (Fig. 8 A.A)

dercutting the barapet of n fire trench should not be encouraged, unless the excavation
is shored up, otherwise the parapet will collay
Head cover or loopholed plates should be provided for snipers, observers and look out men

Overhead cover interferes with the use of rifles and bayonets.

Some means of rapid exit from fire trenches are necessary to allow the assamption of

the offensive
Figs. 7 and 8 shoy thod which has been found successful.
Figs. 3, 4, 5 and 6 show a variation of the continuous trench which has been used with success.
8.—Cover Trenches. —These should be considered under two heads. Cover for the fi
line and supports, and cover for the reserve
Cover for firing line and supports may be provided by means of shelters actually
venches o in cover treaches from 15 to 50 yards in rear --the listance depends upon
er in which the enemy can collec but should not be so short thn

can wreel hoth fire and cover trench

the fire
b for u rush

Shelters in cover trenches should accommodate at least 2/8rds of the firing line and sup
Some arrangements for cleaning rifles, storage of ¢ te., are desirable.

These may be of
Every advantage should ulso

e o
Cover Trenches for Reserves, more elaborate nature, giving
oppor tunity for men Lo lie down and rest be taken of natura
2—Communoation Trenohes._—These are rayuited betwean tho cover renches andfre
uld adwit of rapid and ensy passnge to the lntter, and they shonld he laid out

ion for the troops using them ngainst enfilade fice, E

s, they sh
cure protec wssing
must: be provided

trencl
ig-2nas fo s
frequent intervals




Field of Fire.—80 yards to 100 yards has been found sufficient to hold up the most
determined attacks

The two following points require consideration
(1) The shorter the field of fire the more efficient must be the obstacle.

(2) The longer the field of fire the less the protection from the enemy’s smipers and
observers.

—Defenca of Woods.—If a wood is ina defensive line it is generally best not to occupy
the front edge as the artillery can obtain the range with accuracy

The best alternatives are :—

(1) About 200 yards in front,

(2) In the centre of the wood if a short field of fire can be cleared and the front is
well wired.

Behind the wood.

The two latter are the least favourable for the enemy’s observers.

-—Defence of Buildinis.—The garrison of iny buildings propared for defenca shoold b

well provided with dug-outs for ocoupation during the day and periods o

Communications above ground through villages under fire are grn(-x,ul) impossible.
Efficient covered communications can, however, be made by tunneling from cellar to cellar, or
by the skilfal adaptation of the debris of houses.

All buildings which command the trenches of a line, from the enemy's side within . range
of 600 yards, are a source of danger on account of the cover they give to the enemy's snipers
and machine guns.

es.—IHedges present the same disadvantages for defence as the front edges of
woods. It is better to site the fire trenches behind, using the hedges ns and obstacles.

When there is little choice, and there are two parallel hedges, the front one should be
thinned and strengthened with wire, giving the impression that it is a badly grown hedge, while
the one behind may be used as a screen

oinus d’appui or Supporting Points.—These have been found valuable in

9.—P
holding up an attack which has been successful on the trenches, and also in supporting the
counter-attack

They should be sited in a well-concealed position from 50 to 100 yards in rear of the line,
provided with a good obstacle, and designed for a garrison of 15 to 20 men for all-round defence
and well provided with ammunition, food and water. Fig. 9 shows an iden for the organization
of a defensive line, including a supporting point in rear of the line,

0.—Obstacles.—Obstacles should be placed from 20 to 50 yurds from the trenches. The
destruction of wire entanglements by both hostile and friendly rifle and machine-gun fire is very
rapid, but can sometimes be minimised by the skilful use of the folds of the ground when siting
the obstacle,

11.—Machine Guns.—Sites for machine gans must he selected with the greatest care,
50 as to give cross or flank fire.

The emplacement must be concenled, and every effort must be made to ensure protection
for the gun and detachment and surprise for the attackers.

Sites for frontal fire can only be used successfully in very exceptional circumstances

The emplacements should be provided with overhead cover, wire netting protection
\gninst bombs, etc., and easy ramp or steps as exit.

Alternative emplacements should be provided

Printing Company, K.
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15.—Notes on Field Defences.

L-TREATMENT OF SUBSTANTIAL BUILDINGS.

The treatment of substantial buildings, which are so close to a line selected for defence
that they must be included in it, or demolished, is a very difficult question. They cannot be
held in the old-fashioned way, nor are they absolutely untenable on account of the fire of H.E.
shell, and to be avoided at all costs. Even with the support of artillery fire it is most difficalt
to dislodge troops from them, and they may be very valuable when the enemy is at close quarters.
It will be seldom necessary to demolish them, but if this is done they must be laid absolutely
flat s0 that they can be of no use to the enemy

Fire trenches with the usual shelters shonld be provided near them from 80 to 50 yards
in front, and sometimes also in rear for occupation during periods of shelling, but unless the
buildings are very substantial, wing trenches are preferable to trenches in rear (Fig. 1).

Covered approaches and communications to the trenches outside must be provided. The
wing trenches should be connected to the front trench, and should lead direct into the buildings.

The ground floor of the buildings themselves should be prepared for defence, if not
completely at least as regards sniping positions, loopholes for machine guns in the cellnis ns
well us above ground,
demolished by shell fire.

nd look-out posts. These should be made in the ruins, if the house is

"The ground line of n building is & weak spot against shell fire, especially if it is provided
with a cellar.

Hovses exposed 1o shell fire which are occupied either ns defences or billets, should be
protected by means of an earthen parapet about 6 feet high thrown up against the exposed
taces (Fig. 2).

1t the buildings are in front of the general line and prominent, it is advisable only to hold
them by night, if a good cross fire ucross the front of them can he secured by day. If not, the
wing urenches should be fairly long, and the buildings should be prepared for all round defence
with a strong all round obstacle.

IL.—_ORGANIZATION OF A DEFENSIVE LINE.

} shews an arrangement of trenches and communications that may be applicable on
foot level can be carried off in

certain sites where drainage is possible. The water in the 6
pipes laid on the sole of the trench or under grating or planks.

The special features of the arrangement are :—

i.) Every fourth bay of fire trench is made deeper and loopholed for use of the men on
look-out ; it is intended that the other men on duty in the firing line should be kept close at
hand in the deepened trenches, or in the bomb proofs behind the traverses, or in parados
blindages.

(ii.) A supervision trench is provided.

(iii.) The traverses in the communication trench are loopholed.

It is suggested that when the fire trenches aie very close to the enemy, and the importance
of protection from artillery fire decreases, that every alternate traverse in the fire trench should
be cut nway, and the remaining ones loophoied, in order to stop the advance of enemy’s bomb
throwers who may get into the trenches

IIL. -NOTZS ON EXPERIENCE GAINED IN EXCAVATION OF
TRENCHES DURING THE WINTER.

i) Trenchies must, if possible, be sited with regard to natural drainage of ground as well
as 1o field of fire, and drains must be dug to carry off water

(i) It possible, the drains should be dug before the trenches are commenced, but, in any
cuse, the work on them should keep pace with the excavation of the trenches. If water is
allowed to nceumulate in breiches, bhey will con nence to fall in as s0on as it is deawn off

(i1i.) Care must be taken that the work on each section of trenches corresponding to a
drain 15 completed throughout to an even depth before work ceases each day. If part of n
trench is lefu shallower than another, water will accumulate during the night and cause damage.

(iv.) It the sides of « trench are to stand unrevetted vhey must be lefu with & batter not
less than 4/1

v) Until the sides are revetted a berm of about 18 inches width should be left, otherwise
the weight of the excavated earth on the edge of the trench may cause it to fall in.

(vi.) Communication trenches and drain trenches should not be conibined if this can be
avoided. If vhere is running water in a trench, pipes to carry it off should be Iid.

P.T.0.




IV.  LOOPHOLES FOR SNIPERS.

Figs. 4 and strate a loophole constructed obliquely to the genera

e chance of the firer being exposed to direct fire from the

ne of t et

the object being to minimize nem:

and at the same time reater concenlment to vhe loophole
The whole of the ground in front of a trench m:

oblique loopholes by placing them pointing to the rig!

his design admits of considerably Ilurger
conspicuous,
mproved by the of n curtain of sacking, which

Concealment may be further
the firer when the loophole

should be large enough to cover the head and should

Y.—MACHINE GUN PITS.

Three types of Machine Gun Pits are represented in the diagrams.
The gun should not be placed on & pedestal of earth, as this is apt, even when well revetted,
S haonin mes it hest wenthars” PR aIAREHOHIICIE boksibl
nition boxes, shelters for the detachment

to give way after the g
B Diiaud. - Aapeasariss-suisk: aa fe08ssos for amu
and belt filling rooms should be provided

Drainage should be carefully attended to

Figs. 6 and 7 show the minimum sized pit for fiving in one direct No. 1 sits on the
ground behind the gun and the loader lies or sits on the right hand side. The steps should be
on the loader’s side of the pit.

Fig. 8 shows a pit of minimum size h allows of the gun being sl rdun
tripod so that it ire in either directio or le
¥ A epresent a pit for a machine gun fitted with a hyposcope. No. 1 eannot
conve qust on the grour i behind the gun when a hyposcope is used, he can fire bes
when standing. This, howe
practically out of the guestion in v v drninage

er, would requ trench behind the gun to be over 5 ft. de

reason be pattern shown

provides cover sitting with 8 ft. 6

The crest of the puapet wnd back of gun and 6 ins. lower

where the gun fires over it
gs of the tripod of the gun wre placed in an cquilteral triangle of 4 ft. side; the
peing under the parapet. The apex of the triangle should point along centre of

this will allow about 20 degrees traverse on each side
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17— Notes on Field Defences.

Issued by the General Staff.

MINING.
Object.

Mining, like every other operation, should be undertaken with a definite object and
on n definite plan settled by the Commander after consultation with his technical adviser,
for instance

() to gain ground by forming a series of craters which can be occupied and connected
(b) to destroy enemy's trenches, or buildings occupied by him
(¢) to ascertain whether the enemy is mining ;

(d) to stop the enemy's advance by trench and sap above ground at vital points
(e) to recapture lost trenches.

The plan of attack should be formed on accurate information of the enemy’s trenches
based if possible on aeroplane photograpbs. Locul information with regard to buildings and
ground may be of use. Information on the various geological strata likely to be encountered
can usually be obtained as the Sous Préfetures, whers maps of the subsoil are kept,. In Freach
and Belgian Flanders ouly clay and sand, and occasionally chalk, will be encountered

Surprise.

8.—Surprise is essential to success and all work should be pushed forward as rapidi
possible. This is aiso & measure of precaution, for the rapidity will
countermining to be anticipated.

enable the enemy’s

Control.

The Corps C.E. or Divisional C.R.E. concerned should keey general control o the whole

of the woik in Lis sector through the daily reports forwarded to him by the Engineer Officers

in charge. After consultation with ¢ sue any instructions required

45 to changes of plan or direction, countermining and firing of charges, etc

Attack.
5 the attack of the enemy’s mining system it is essential to get below him ;

only Camouflets should be fired against him. They should be |

damage our own galleries. When the mining is for

wced, if
he purpose of dislodging the enemy from
trenches a carefully timed operation should be planned. Heavy gun and rifle five shoulc
opened on the trenches in question, so as to induce him to bring u
of attack, and the charge fired at a suitable moment

his supports in anticipution

If it is intended to occupy the enemy's trenches thus cleared, or the craters formed, the
Infantry attack should be launched the moment that the explosions have taken place and before
the earth has all fallen down and the smoke cleared off. When buildings are blown up some
interval should be allowed and care taken that the storming party are sheltered from fragments
at the moment of explosion, but the casualties caused by falling debris are insignificant compared
with those occasioned by the enemy's machine guns if he is
surprise of the explosion.

given time to recover from the

7.—In mining operations against buildings, it may be desirable to assist the expect
demolition by the use of trench mortars. Housebreakers and engineers with explosives should
accompany the storming party to complete the demolition. Tools and sandbags must be taken
to consolidate the position. Grenade throwers, with the usual party to deal with any resistance
in adjoining trenches and to erect side barriers, should accompany the Infantry attack

Premature firing.
8.—The firing of charges short of the objective should be carefully avoided. It encourages
the enemy, damages the ground for further operations and may form craters in front of the
enemy’s lines to which he may advance and make a lodgement. In one case a charge was
placed and fired in a gallery that had not been driven far enough; it happened to be under s
road; the result was that it acted as a fougasse towards our lines and the rond metal thrown up
injured a number of men. When the Germans have fired mines prematurely, short of our lines,
and with unnecessarily large charges it has been regarded by us, perhaps not without reason,
as a sign of panie and demoralization.
—When the enemy has fired a mine prematurely, from nervousness or for the purpose of
rendering the ground useless for mining, the best and safest course is to mine straight towards
the crater and then to work round it. ~Similarly, to resume the advance a deviation should be
carried round any camouflet that we have made. (See Fig. 1).

10.—When the enemy fires two mines some distance upart he may be expected to run out an
attack gallery between the craters. In such a case it may be advisable to place charges in the
branches which are nearest to his expected line of approach and to continue mining to meet him
In & particular example (see Fig. 2)

The Germans fired a large charge nt A and a small one at B, the distance betweon them
being about 150 feet. Phe British gulleries Z - W, huuwm existence, the best conrsc
would appear to be: first to place charges ab W and U and then to continue out to T ar
T s s AT TistonTh oy oiighYAtsterian roond b towards + aud r fo
attack purposes.

See also No. 16—Notes on Field Defences.




Listening.
To secure any useful results from listening the following precautions
observed

The listener must be divested of all accontrements, for it has been found t

creaking made by these when be is in a cramped position has been mistaken for mining.

(b) Listening should be conducted tain specified hours, or on some pre-arranged
signal, and for a definite peri periods everyone within the listening area
neluding the trenches, remain absolutely motionless—thero must be o inlkis

moving, working or noise of any sort

12.—Should a crater or enemy’s trench be occupied listener galleries should be run out
protect it as soon as possible.
18.—It must not be forgotten that the gallery used to fire a mina may still be s
within a yard or two of the edge of the crater. Consequently if the enemy were to m
) an \\u were able to seize it, it might be advisable in the fir
i D—F wore onirenched before listener galleries were
it from his o

deep main galleries have been a t s
iing purposes to make only b
15.—If the enemy is known to be mining, but the direction of his attack has no
detected, L shed out towards him should be joined up lter
16.—At the end of ? adings or cross gallerie
10 inch bore holes, 12 to v
ilable for this purpose.
alleries should never be lef without  senbry.

The Iufantry manning a trench can assist listening by digging n small pit 6 feet
below the trench and running out a bore hole 20 feer. This can be done in 6 or 8 hout
Precautions against attack.

section of our trenches appears to be in danger of mine attack, & new
behiind it 1o enclose Uhe threatened part Skanch musk hacaalis:
on a8 seem necessary being left in the fron; If an_ explosi
1, the men in the new trench should at once rush forward agai
Long galleries.
20—Gallevies have been driven over #00 yards. In such cases it is advisable to go deep in
¢ 10 avoid all chance of being interfered with by countermines.
On arriving near the objective branch gaileries can be run out to cover it; and
small corkserew shafts, enough to allow a man to crawl up them, should be driver
ana the charge piaced

21.—In a long gallery it may save time to lny a line of train rails and use truck
b

the earth. Passing places are, of course, necessary. The maximum number of trucks that can
conveniently be used is said to be fonr
s found necessary temporarily to abandon part of a long gallery
fived in case the enemy break iuto it. Tamping shou
enemy's side with alarm bell and firing circuits, so thab by pulling nway
enemy will cl oll circuit and wart niners, and by removing others wi
lighters in e ion which fire the charge. s ¢ arrangements should also be pr
Galleries shonl cep enough to save them from injury by Minenwerfer shells
Rapid progress.
Inrller o fucilfate rapid progress the lrst it or two thirds of  gallery should
be less thin 4 feev high, 2 feet at top and 8 feet at bottom (see para Afler this distance
ze of b anch galleries can be reduced.

Ventilation.

In galleries over about 100 yards in length, or whenever the air in a mine is too foul
Iy overcome by one air pump or bellows and fan, two or more of these machines
1 up with the air pipe by means of a 8-way union and suitable hose or tubing.
24.—Metal pipes may be used in place of hose or rubber piping for conveying air along n
gallery. They will recuce the loss of air by friction, but are more easily damaged by rough
usage #nd thus lose their efficiency more rapidly
When the gallery is of a considerable length, say 100 yards and more, ventilation
proved by placing at the bottom of the shaft » small stove to cause a drau en
care must be taken to ensure that the fumes of the stove nve conducted to the top of the shaft
by properly conducted stove pipes. If the shaft is small, u recess should be cut for the stove
wmay ulso be induced by the following method
ing from half-wiy from the head of the mine along the top of the gallery to
Leat this pipe by means of a stove at the bottom of the shaft. The
the hot air issuing from the stove will carry up the bad air and cool air will
Irawn into the ga'lery from the shaft.
7. =Sinkle wid double wcting positive air pumnps and 8-foot forgo bellows are now beiny
supplied for the ventilation of mine




.25, —Forge bellows have been used in West Africa found effective for
4 feet x 3 feet prospecting shafts, 100 feet deep, with a “drive” of 50 fee either
advantug his simple type of bellows is that any breakage may be easily repaire
on sonked raw hide.
20.Ventilating shufts to galleries may be made by utilizing the 2.feet long
teel tubing shown on page 8 of Army Form G. 1098 The procedure is as follow
Place in the top of the first length of piping a top shaped wedge, or driving point
the piping up through the roof of the gallery by means of a small jack or bottle jack.
viving i pushied upwards, fresh Jongths of tubio o wdded unul tho surfa
se should be gently pushed until it falls off.
e plaéas ia thellengbh of & mins, the ventilation will be:onaiderably
able to rely on this method in open ground in view o
vom the gallery will, in cold weather,
nemy the presence of a mine; but
ght to assist ventilation. By connecting the
square bellows the shafts can further be used without danger to draw in fres|
Juless they aro located in a collar or some closed place blowers of n larg
ery over 150 feet in length, becuuse when worked to send 4
distance their co “whine” is easily recognised and is a sure indication that
operations are in progr

3ad air accamulates in galleries and shaffs in which work has been discontinued

one should therefore be allowed to enter such galleries or shafts until all risk
has been removed. (See pamplilet on * Poisonous Air after Mine Explosions
Shafts.

2.—When from the nature of the mining scheme, e.g., the ttack of a sulient, i
decided to make two *long distance ™ galleries, it should be considered whether it is n
to commence both from the same shaft (see Figs. 4 and 5). 1t is genera

sinking of the shaft takes considerable time and is more than driving
lough the distance between the heads of the galleries may be required to
70, or even 100 yards, before the b s are commenced, it may in favourable
and safer to sink one shaft and run both galleries from it, in spite of the
then necessary being greater than if two shults were sunk. The size of the
vary with the nature of ground and work,
Galleries.

8 straight gallery with even floor ¢ “w(\h\\ mechanical ventilation than a badly
a0 o lery of the Intter type
required an air pump at 40 feet in, whereas in  straight driven one in similar ground no pump
was used until a distance of over 100 feet was reached

The heads of the galleries can be spread out by means of branch galleries, as the objective
requires, by any of the methods shown on Fig. 6 or others
31.—When timber cut for frames has not been provided and has Lo be fash
ble to change the standard 4 ft. by 2 ft. sets to the pattern sho

4 5 This pattern allows of passing ; 4 ft. by 2

allery nnless passing places are made, say, every 5

B E o U Ty L it e i e . dn s

t the ground in many places is too good for close timbering,

in. timber, of which there is a plentiful supply, can be utilized

It should be borne in mind that blue clay at first appears to require little or nc
bout n weel it weathers, and if ot timbered it breaks away

is once allowed to fall, big slides quickly follow. Yellow clay does not appeur to heb
Haulage.

86.—In soft ground headings can usually be driven faster than the soil can be ren
The quickest and simplest method of removing soil is to make the floor of the gallery smooth
and to haul direct in bags from the head of the shaft by a locally made windiass, with a snatci

block at the bottom of the shaft on the level of the gallery. The hool can be made fast to a frae
e 9).

There must be a man to open the snatch block when the full bags reach the
bottom of the shafs

88.—This method is almost noiseless, it saves double handling, reduces the number of men
ualyiin e galacice, A5 Al Wie s Feqtied, ST guick
89.—To facilitate the filling of the sandbags, a ring of 3-inch round iron with a hanc

See Fig. 10). This will serve to keep the mouth of the bag open
illed without loss of time

Reliefs.

10.—The following system of reliefs has been tried in dry sandy clay where very little casing
is required, the roof being cut to an eliptical arch and self 8 sappers are employe
in 8 hour reliefs for ench gallery. They work in partie arties changing every hour. In
each party one man scoops the earth away at the head of t , the second shovels it
back, and the other two fill sandbags with the spoil. T} > round under their own
arrangements, 5o that the man st the head is always fresh and working hard. Infantry fatigue
es, varying according 10 the length and size of the gallery, carry or pass the bags a
Sebileh winer onko the bngedh e bR < S coa DM Silbsucenled positibne
of the supply trenches, in old trenches, in craters, ete. The empty bags are then p
again.




v rate of progress is § yards n dny; 6 yards is considered poor; as much'es
yar e bt o T(GRT e e required the men can sometimes excavate 4 (o 6 fect
ahead and then place a frame. The sheeting can be driven from the rear of the last case

the top of which wedges have been placed to give the necessary space for the plank, for wh

is driven forward it displaces them.

Microphones.

41.—Various forms of microphones for listening are under trial. The French water-bot
with a binaural stethescope attached to t mouthpiece by indiarubber tubing has bee
ound effective for the purpose. 1t should be filled to the level of the bottom of the smaller orific
It must be set square on its bottom with side towards the direction from which the sounds are
expected Fig

Earth Borers.

12.—Burnside drills are being sent to advanced These drill a 6 in. hole noisele
and should be useful for work at places where, owing to shallow ground or time, the ordinary
method of mining is not possible. From the end of the saps or shallow tunnels several s,
bore holes can be run at an angle sufficient to get beneath the enemy’s trench

13.—An experimental bore-hole 10 ft. long ar w surface has been made by
a0 niDe SUATE o buoee. . A Shatsilas DBRIN Al bt e L e
into the hole, tamped with clay and water, and then fired with a detonator and length of safety
fuze. The resulting explosion proved very effective, making a crater 12 ft. wide and 5 ft. deep,
and sending clods of earth quite 40 ft. into the ai

44.—1s i claimed thnt these machins should be able to bore a distance « least, 80 ft
ind may be able to do a good denl more. The rate of progress should be from 6 to 8 feet a1

Charges.
15.—The following experience has been gained from the charges fived
1) Shaft 16 ft. deep, length of gallery 286} ft., German trench estimated to L
thun 5 fi. and not more than 10 feet from chai Charge placed in chamber 3 f
ead of gallory ; amount 1,000 Ibs. guncotton. “Tamping of sandbags 7
s 13 ft. solid. Result: 80 yards of German trench destroyed or filled u
length of gallery, 221 ft. Charge in chamber, 2 ft
Tamping 7 ft. solid, plus 4 ft. air, plus 5 ft. solid, plus
N Result : Junction of communication trench with main trench destroyed and
0 yards of trench rendered useless.

Firing Mines.

16.—1It is advisable to arrange for the firing of a mine by both electricity and safety fuze
It the former fails the latter means can be used. Leads and fuze should be stapled to the sidc
of the gallery

Ammonal.
47.—Special instructions on the use and care of nmmonal and blastine have been issuec
separately
18.~ When large charges monal are required it should be used in the 10 Ib. tins in
whiohdis mapplied . Cucs thouia e ta caps of the tins are screwed tigl
purticuiarly in wet ground. The tins should be placed in close contact, and when the chirge
60 1bs. (6 tins) the detonator and fuze should be inserted through o hole punched
cap of the last tin,
49.—-Where a larger number of tins is required, up to, say, 100 Ibs. (10 tins), it will prot
he better-to plice the detonator and fuze in a centre tin, care rse, taken that
tins wre in intimate contact.
In the case of still larger charges, it wil Ivisable to place detonators in every tenth
B TG a1 [ivoeoiiuliby e otrici OO o Vo e Ammonal ca ex.
led by means of the ordinary Service to No. 8 Comme
detonat In the event of No. 6 or No. 7 Commercial detonators alone being avai
detonator may be inserted in a guncotton primer; this wiil ensure complete detonation of
charge. The fumes of ammonal are guite innocuous

Blastine.

51.—Blastine is supplied in -Ib. and 1-b. cartridges, wrapped in paraffined paper and packed
in wooden boxes, ench containing 50 Ibs. It can be fived by the ordinary Commercinl (No. 8) or
Service detonator

The poisonous gases liberated by the explosion of blastine underground are much the same
as those of gunpowder, and precautions must be taken accordingl;

Finting Gor, RE. GHLQ. T
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NOTES ON FIELD DEFENCES, No.

Employment of Tun ng Compan

t fired except for a definite purpose
n Field Defence Mining 1that, even when

harge to be fired re the objective is reached (for instance, becaus

enemy has been encountered underground), advantage should be taken of the explosion, if it is




