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.NOTES FOR INFANTRY OFFICERS ON TRENCH
WARFARE.
ClIAPTER

Ie

SPECIAL CHARACTERISTICS OF TRENCH WARFARE.
1. TRENCH FIGHTING ONLY A PHASE OF WARFARE.

The importance assumed by trench warfare and the progress
made in the application of field fortification and in the science of
the attack and defence of elaborate systems of trenches, have rendered necessary special instruction in the details of trench construction and trench fighting. It must, nevertheless, be clearly understood that trench fighting is only a phase of operations, and that
instruction in this subject, essential as it is, is only one branch of
the training of troops. To gain a decisive success the enemy must
be driven out of his defences and his armies crushed in the open.
The aim of trench fighting is, therefore, to create a favorable
situation for field operations, which the troops must be capable of
turning. to account.
2. CONSIDERATIONS AFFECTING DESIGN OF DEFENSES •.

1. Three facts in particular give to modern trench fighting under
.present conditions most of its special characteristics. These are: .
(a) The continual proximity of the opposing forces.
(b) The length of time for which they have generally occupied
the same ground .
. (c) The fact that neither side has a flank so long as it remains on
the defensive, so that every attack must be frontal. .
2. As a result of the length of time the opposing forces have.
been in close proximity on practically the same ground, the original
trenches dug at the end of a period of maneuver operations have
grown into a complicated system of entrenchments.
The design
and organization of these have been influenced by the nature of
the artillery, up to calibers far heavier than could be utilized in
ordinary field operations, which the stationary nature of the fighting has made it possible to bring up. Arrangements have been
7
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made by a carefully thought out system of intercommunication
for the maximum cooperation between artillery and infantry,
both in attack and defense, and artillery has had time to register
on all targets within range. Thus either side has it in its power
to concentrate heavy fire at very short notice upon any selected
target, and to maintain that fire for a length of time which difficulties of ammunition supply would ..put out of the question in
maneuver operations. Consequently, the rapidity with which
artillery can form a barrage to meet attack makes it necessary that
the moment of the assault should come as a surprise, and the trenches
from which an attack is to be made should .therefore be within
close assaulting distance of the opposing front line.
3. A system of trenches must therefore be designed which
facilities the preparation and launching of an unexpected assault,
and at the same time is adapted to meet a 'sudden attack by the
enemy. The organization of a trench system to facilitate attack is
an important point which is frequently neglected. If additional
trenches have to be hastily made when an attack is intended, the
intention to attack will be obvious to the enemy by aerial reconnaissance, and surprise will be ~ut of the question.
4. Modem field fortifications owe their elaborate form to the
means employed in attack and defense respectively. A general
idea of what those means are is therefore necessary.
The aim of the first stages of attack is to obtain a footing in the
enemy's defenses and to consolidate and extend the gain thus
made. - Penetration is effected by means of an infantry assault,
which, as has been said, must unavoidably be frontal and depends
for success on a certain measure of surprise.
.
The infantry attack may be assisted by any or all of the following methods:
(a) The previous destruction, by bombardment or explosion of
mines or a combination of both, of the enemy's material defenses,
including obstacles.
(b) The shaking of the morale and destruction of the personnel of
the defending force by bombardment or by the employment of one
of the new agents of war, such as asphyxiating gas or jets of liquid
fire;-prior to assault.
(c) Keeping down hostile fire over the area to be crossed by the
attacking infantry long enough to enable the assaulting troops to
reach the cover of the enemy's defenses.
(d) The isolation, by artillery barrages, of the area to be assaulted,
so aa to prevent the arrival of reinforcements.
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_ (e) The dispersal or destruction of troops collecti~g for counterattack.
5. To meet these measures the defense employs the following
means:
(a) Constant close observation, with a view to the detection of
any signs of impending attack.l
(b) Concentration of fire on any detected assembly which might
be -the prelude to assault.
(c) Concentration of fire of artillery, machine guns, and rifles,
from as wide a front as possible, over any part of the zone lying
between the two lines, so as to prevent the penetration of the defense.
~
(d) Obstacles to delay the assaulting troops as long as possible
under this fire.
(e) Barrages of fire to prevent the reenforcement of, or the sending
up of materials, ammunition, or supplies to, any body of troops that
has succeeded in penetrating the defense.
(f) Disposition of works so as to localize and confine the effect
of penetration at any point.2'
•
(g) Destruction by artillery fire of any enemy troops that have
penetrated.
.
(h) Immediate counterattack, to drive out the attackers before
. they can have recovered from the confusion of the assault and have
established themselves securely in the captured area.
.
3. NATURE OF FIELD DEFENSES.

A consideration of the above shows that there are certain features
which are essential in a system of trenches. They must be strong,
to resist heavy bombardment; they must be sited and designed to
favor, by the utilization of oblique and enfilade fire of rifles and,
above all, of machine guns, the development of the maximum
volume of fire over any part of their front; they must be protected
by a strong and well-hidden wire entanglement, in order to retain
attacking infantry under this fire; they must provide protection
for the garrison against weather and against the effect of artillery
fire. Fire and shelter trenches must be numerous in order to
accommodate the additional troops to be placed in them previous
to an attack on the enemy's line, and also, in the defense, to induce
dispersion of hostile artillery fire to permit the temporary with1

E. g., iIlBtallment

of gas apparatus,

to facilitate egress.
I See sectioIlB 14 and 15.

advance

of saps, passages cut in enemy's

wire

I
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drawal of the'garrison" from a heavily shelled zone, and to accommodate troops for local counterattack in close proximity to the
points where they may be required. Communications must be
ample, to admit of the rapid reoccupation of temporarily evacuated
trenches, to minimize the interference of llOstile fire with reenforcement and supply, and to facilitate local counterattack.
Close observation of the enemy must be provided for by listening posts
in advance of the front line and by observing stations in or behind
it. Finally, the system of trenches must admit of immediate
readjustment of the front; so that the effect of peI}.etration at any
point may be localized and need not weaken the hold of the defense
on adjacent trenches.
4. THE OFFENSIVE

SPIRIT IN TRENCH WARFARE.

The attack on such nosystem of defenses as has been described
demands in all ranks d:1Shand gallantry of a very high order, and
in the subordinate leader; down to the lowest grades, a quick perception, rapid decision, and intelligent initiative.
It is more than
ever the case that success depends upon qualities of leadership in
subordinate commanders, upon rapid appreciation and readiness to
accept responsibility on the part of the man on the .spot. :Much
can be done in peace training to foster these qualities and to
impress on even the moat subordinate leaders the necessity for'
acting, in cases of urgency, on their own responsibility.
At tho
same time, the state of comparative inactivity, which is the normal
condition of life in the trenches, is very unfavorable to the
development of these qualities in officers and men. There is an
insidious tendency to lapse into a passive and lethargic attitude,
against which officers of all ranks have to be on their guard, and
the fostering of the offensive spirit, under such unfavorable conditions, calls for incessant attention. Minor local enterprises and
constant occupation during the tour of duty in the trenches furnish
the best means of maintaining the efficiency of the troops. The
repair, maintenance, and improvement of the trenches furnish
ample work to afford employment to the troops, who must be made
to understand that this work reacts in their own favor in the shape
of increased security and comfort and conditions more favorable
to health. Constant activity in harassing the enemy may lead to
reprisals at first, and for this reason is sometimes neglected, but, if
persevered in, it always reeults in an ultimate mtlBtery, it gives the
troops a healthy interest and wholesome topics of conversation,
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and it achieves the double purpose of raising the morale of our own
troops whilst lowering that of the -enemy. Every effort should
be made to obtain the mastery over the enemy's snipers.
5. TRAINING IN NIGHT WORK.

The proximity of the opposing lines, the progress of aeria
reconnaissance, and the close and continuous watch which either
side maintains over the other, have increased the importance of
night work. Many of the daily operations incidental to trench
.warfare can only be carried out und,er cover of darkness. The
construction of new trenches in sight of the enemy, and much of
their maintenance and repair, the construction, repair, and improvement of obstacles, and in many cases the bringing up of materials and stores and the relief of the garrison, can not be carried out by
daylight. The assembly of troops and many of the final stages of
preparation for an attack, as, for instance, the removal of our own
obstacles, can only be kept from the enemy's knowledge by carrying them out at night. The close reconnaissance of the enemy's
front line and his obstacles and of the ground to be crossed by an
,assault is the work of night patrols, and much of the identification
. of the troops opposed to us-a very important duty-ean only be
effected by small enterprises carried out by night against the
enemy's patrols or listening posts,. or sometimes against a small
section of his trenches. Training in all these branches of nigh:t
work is an important part of the instruction of troops before leaving
for the front.
6. DISCIPLINE.

The hardships, discomfort, and dangers of life in the trenches
make great demands upon the endurance of the troops; the frontal
attack on an enemy in a position strengthened. -and defended by
every ~evice that ingenuity and forethought can conceive calls for
exceptional resolution and determination, and the defense of
trenches against an attack, preluded generally by a protracted and
severe bombardment, and often by the employment of some
entirely new and unforeseen agency, requires the utmost steadfastness and devotion. 'No infantry will possess those qualities to
the requisite degree that has not a very high standard of discipline.
The first and greatest aim of all training should therefore be the
establishment of the strictest discipline. To attain this there is no
other method than constant and precise drill, strict enforcement of
march discipline, insistence on a rigid exactness in the performance
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of even the dullest details of camp and barrack routine, and unceasing attention to apparently trifling detail in time of training.
Without such previous preparation the silent and thorough execu"tion of work and performance of duties, in darkness and in danger,
in the presence of the enemy, and often without direct supervision
of a superior, which distinguish good from bad troops and spell
success, are impossible of attainment.
7. TRAINING OF SPECIALISTS.

The present type of warfare in the trenches has involved the
training of a proportion of men in infantry units in duties of a
special nature, e. g., grenade throwing, pioneer work, sniphig, ('te.
A word of warning is necessary as regards the training of these
men.
They must be made to realize that their training in these
'special duties is in addition to their ordinary training aBinfantry
soldiers and must not be allowed to interfere with their performance of the ordinary duties of infantry soldiers, except when they
are required for the special duties in which they have been
trained.

CIIAPTER

II.

SITING AND CONSTRUCTION OF TRENCHES.
8. DELIBERATE SITING OF TRENCHES.

1. The problem of selecting the position of fire trenches varies
according to the circumstances under which the choice has to be
made and the work carried out. The siting and construction of a
trench line in the presence of the enemy and under fire is influenced by factors which are absent in the deliberate and undisturbed choice such as can be made when preparing a rear line. It
is important to recognize that the two problems are distinct, and
that their solution calls for different methods.
2. The first step in the case of a line which is to be constructed
free from interference by the enemy, and under circumstances
which make time a factor of minor importance, is a deliberate reconnaissance of the ground. This reconnaissance will usually consist
of two stages. The' first deals with the problem on broad lines,
compares the merits of alternative general solutions, determines the
general line to be taken up, and lays down certain points or localities
as having special importance and calling for special treatment.
Following on this, a second, more detailed, reconnaissance is made, in
which are considered the form of the works to be constructed for the
defense of the tactical features and localities laid down in the general
scheme and the method of treating the intervals between these strong
points or localities. As a result of this detailed reconnaissance, largescale plans are produced, showing the exact siting and constructional
detail of the eBSential works. The decision as to the general line
to be taken up is the busineBS of the general staff of the formation
(division, corps, or army) concerned.
The chief engineer officer
will advise as to the constructional details of the line selected. In
both stages of the reconnaissance due weight should be given to the
questions of facilities for attatk, and of securing good observation for'
ourselves and denying it to the enemy, cohesion in defense by
mutual support of adjoining works, drainage, and concealment; the
final decision arrived at is a balance between the often conflicting
requirements of these different considerations.
The order of importance of the works is another point decided in the two stages of
the reconnaissance.
Not until the reconnaissance has been 'comJ3
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pleted should any work be begun and, although the close study of
the ground during the execution of the works will probably suggest
improvements in detail-in
fact, a good deal of the detail should be
left to be elaborated at this stage-it
will seldom' be necessary or
advisable to alter any of the essential features, determined by the
reconnaissance, during the construction of the defenses.
3. Unless the ground ~s almost absolutely flat, the most important
question in siting trenches is whether to occupy the tops of the hills,
establishing the front line trenches on either the crest or the forward slope, or to withdraw the main front line to the reverse slope,
taking up what is known as the "back" or "retired"
position.
The chief argument advanced infavor of this latter position is that
it affords greater security against hostile artillery fire. Now, it
must be bome in mind that the question of protection from artillery fire, so far aB it is affected by siting, is almost entirely one of
security from observation.
Any target can be heavily and accurately engaged if fire on it can be effectively observed from a point
in the occupation of the force which is carrying out the bombardment. The position of the observer relative to the gun is immaterial; that of the target to the gun position almost equally so. If
either side is in occupation of the hilltops and can establish an
artillery officer with a telesc;ope and a telephone on the high ground,
its f~ciliti~s for observation of fire are greater than those of its opponent, situated lower down the slopes. That being the case, the
"back position" loses the advantage of protection from artillery fire
claimed for it, unless we can deny to the enemy's observers the use
of the high ground. Experience has shown that, except in the case
of isolated features of BIDallextent, when a concentration of fire may
effect the desired purpose, the only effective way to deny ground
to the enemy is to occupy it oneself .
.Front line trenches on the crest or forward slope are certainly
exposed to view and therefore to bombardment, though this is not
eo much the case as it would be if the enemy were looking down on
them, and the disadvantage can. be diminished by adequate provision of material protection for the garrison. On the other hand,
the occupation of the high ground gives a feeling of superiority which
reacts favorably on the morale of the troops. Only those who have
experienced it can appreciate the depressing effect produced by
the feeling of discomfort and inferiority of position under which
troops Buffer who have to occupy for Borne time trenches looked
down upon by those of the enemy. The forward position has the
further advantago, if the front line is not dug too far down the for-
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ward slope, that supporting trenches, communications, and the
works in which a large proportion of the garrison live, enjoy a com.
parative immunity from observation. In offensive action the for.
ward position offers greater facilities for observation, on which the
effectiveness of the previous preparation by bombardment largely
depends, and for the assembly of troops for the assault, close to the
front line and unobserved.
4. Special conditions may justify the deliberate choice of the
"retired" position. If it is adopted, arrangements must be made
to deny the enemy access to the crest of the hill, and to secure it
for ourselves. The front" trench line must not be too far below
the crest line-50 to 100 yards will usually be far enough and is
a sufficient field of fire if machine guns are well sited-and there
must be an ample number of saps forward to the top to allow of
continuous observation of the forward slope. With these precautions, and readiness to deliver an immediate and vigorous
counter attack on the enemy if he appears on the crest, the back
position may sometimes be taken up when conditions impose a
" temporarily defensive attitude and the local superiority in artillery
'is with the enemy. But if the two lines remain facing one another'
on the same ground for a protracted period it will be impossible
to prevent the enemy indefinitely from establishing himself on the
crest unless it is included in our line.
5. In deciding on both the general and the detailed trace of the
line' a common tendency, which is to be avoided, is towards making it too straight. An irregular line, with frequent salients
and reentrants, gives greater facilities for concentration of fire
over any desired area and for the most effective employment of
machine guns. It will expose short lengths of trench to enfilade
fire, but suitable construction will minimize the effect of this.
In any case the effect is generally reciprocal; from a salient in
,-'ur line some part of the enemy's line pushed forward into the
adjoining reentrant will be exposed to our enfilade fire. These
remarks apply with almost equal force to a large salient, constructed to include an important tactical point, and to minor
irregularities in the trace of trenches. The latter should be made
as a matter of invariable principle. The former should be used
boldly where circumstances demand them. The determining
considerations in their case are two:
(a) Whether the possession of the point in question by us would
facilitate future offensive action without unduly weakening our line
(b) Whether its possession by the enemy would seriously threaten
"
the security of our trenches.
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IN TIlE PHESENCE

Ol~ TILE ENEMY.

1. The presence of the enemy will frequently make it impossiblo
to select the position of fire trenches entirely on the merits of the
ground. Their site will often be decided by the chance and
accident of close fighting, and their general position will coincide
roughly with the high-water mark reached for the moment by .
the attack. Troops who are unable to make any further advance
will either occupy a hostile trench which has been captured in the
course of the attack or start at once to procure for themselves
what cover they can with the tools at their disposal, generally,
for the most part, only the entrenching tool. Much can be done
by officers at this stage in the way of small adjustments of position
and of the distribution of their men with a view to the future
development of the hasty cover constructed into the best line that
circumstances will admit. Unless this is done, much of the work
may be found afterwards to be useless, valuable time and effort
will have been wasted, and troops may either have to try and
hold an unfavorable position or be exposed again in the construction of a fresh one. Serious work will generally be impossible
before dusk, unless arrangements can be made for a heavy covering fire, and after dusk it is difficult to avoid mistakes in the
choice and siting of a line. Every officer, then, who finds his
command unable to make further progress, should take advantage
of the daylight to study the ground as far as circumstances permit,
and should make up his mind exactly what line he will take up
if forced to dig himself in.
2. The main problem that arises in this case is whether any of
the ground won should be abandoned in order to secure a more
suitable line of defense. Generally, if the check is merely temporary and it is intended to resume the advance ,at the earliest
opportunity, all ground gained should be held except for very
minor adjustments, unless some portion is clearly untenable
against counter attack; if, however, strategical or tactical considerations require a temporary abandonment of the forward movement
and the construction of a defensive line to be held for some time,
the decision will he governed to a great extent by the same considerations as already discussed in taking up a line deliberately,
and it may be advisable to ~ve up ground on some parts of the
front.
3. The satisfactory siting of a trench line constructed in these
circumstances will largely depend on the power possessed by the
officers on the spot to recognize during the various stages of' a
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battle the minor features of real tactical importance. The ability
to recognize these is only acquired by previous training, and is a
quality which every officer must study to possess.
10. CONCEALMENT.

The development of aerial reconnaissa~ce has made concealment
of a pos'it'ion impossible, but isolated works and gun emplacements
can be hidden, and trenches in a wood may remain undetected if
clearing is not overdone. But aerial observers can not only
invariably locate trenches in open country but can obtain
photographs showing every trench and every traverse. Good ,
aeroplane photographs show even the wire entanglements.
This is
not to be interpreted as meaning that no attention need be paid to
tile question of concealment. Anything that tends to make a
trench less conspicuous and increases the difficulty of observing fire
on it for an observer on the ground is of value. If natural cover
is turned to account, the existence of a trench at a particular spot
may not be detected at once and it may escape the attentions of
the enemy's artillery at the stage when it is most vulnerable. In
siting trenches with a view to concealment the hiding of the wire
entanglements and supervision and communication trenches must
not be overlooked. Tracks and much trampled ground show up
very clearly from the air, and may draw attention to an otherwise
well hidden work. Work done to buildings themselves is easily
concealed from aerial reconnaissance, but the existence of trenches
round or leading into a building gives a clear indication of its
occupation.
';rhe fact that trenches can not be concealed from aerial observation makes it most important that every system of trenches should
bo so designed that an attack can be made from them without the
necessity of constructing fresh trenches at the last moment, which
'would give away the fact that an attack was intended.
Airmen
.can not seo whether a trench is occupied or not without coming
down dangerously low.
11. BUILDINGS.

It will frequently happen that substantial buildings are found
close to the selected line of defense. The question then arises
whether to occupy them or to demolish them. The decision will
depend generally upon two points, whether they have cellars which
can be improved into good cover, and whether it is possible to
demolish them. Buildings in or near the front line invariably
97900°-17-2
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draw a lot of fire from artillery; and unless good cover can be
constructed in connection with them are nothing but shell traps.
Solid blocks of buildings, on the other hand, with cellars which
can be improved to give good cover against bombardment have on
many occasions proved very difficult to take. Buildings of this
nature had better be included in the line if possible, as they can
be converted into strong points, and if left to be occupied by the
enemy might prove both a thorn in the flesh to the defense and an
obstacle to attack. A building which has no cellars may be left
out of the line if it can be effectively demolished so as to afford no
cover to the enemy. Effective demolition is a technical job which
requires the cooperation of the R. E. and demands a certain amount
of time. Where it is neither possible to carry out an 'effective
demolition, nor desirable to distort the line so as to include 'Q
building or a group of buildings, these may sometimes be held as
an advanced post to prevent their occupation by the enemy. In
this case they must be connected up with the main line by communication trenches and special measures to deal at the shortest
possible notice with a Budden enterprise must be arranged.
12. WOODS.

1. A position in a wood affords a certain amount of concealment
from observation. It is easy to conceal the wire entanglement so
that accurate artillery fire can not be brought to bear on it. If the
position of the line taken up is such that the enemy can establish
himself inside the wood he will enjoy similar ad vantages. Therefore, where there is freedom of choice, the best line to take up i&
one which secures cover from observation for ourselves, whilst
denying the edge of the wood to the enemy. The exact distance
inside the wood of this position can not be definitely laid down, but
experience has shown that 30 to 50 yards from the front edge
usually provides ample concealment from observation. Under no
circumstances should the front edge itself be occupied, as hostile
artillery can obtain the range of it with accuracy. Breastworks
, with a parados are generally more suitable in a wood than trenches;
in either case the space between parapet and parados should be
made as narrow as possible to keep down casualties from splinters
of shell bursting in the trees. Otherwise the siting and design of
trenches in a wood do not call for any special observations.
2. If a wood can not be included in the line and has to be left
unoccupied in close proximity to it, special arrangements must be
made for the concentration of fire on the near edge of the wood

TRENCH W ARF ARE.

19

and on the ground between it and the front line trench, to deal
with an attack by enemy who could assemble unseen under cover
of the wood.
, 13. GENERAL DESCRIPTION OF A LINE OF TRENCHES.l

The front system of trenches comprises the front line and its
support and reserve trenches. In front of the front line is an
obstacle continuous except for narrow inconspicuous passages at
intervals to serve as exits for reconnoitering patrols. The trenches
may be constructed completely below ground, they may consist of
a combination of trench and parapet, or the necessary cover may
be provided entirely above ground level by the construction of
breastworks. The first type is very seldom met with, while the
use of breastworks is' practically confined to positions where
water makes them necessary and where time admits of their construction. The combination of trench and parapet is that most
commonly met with, the depth of the trench being generally
determined by the wetness of the site and facilities for drainage.
The front line generally consists of two parts, the fire trench and
the command or supervision trench. The fire trench may either
be a continuous trench (though in no case should it be an absolutely straight one), traversed at suitable intervals to give protection from enfilade fire and to localize the effect of shell bursts, or
may consist of fire bays, T-shaped or L-shaped in plan, jutting
forward from the supervision trench. The latter is a continuous
trench affording easy lateral communication close behind the fire
bays or fire trench, and connected with them at frequent intervals.
In the case of fire bays there must be a communication trench
forward from the supervision trench to each bay. In the case of
a continuous fire trench the best position for these communication
trenches to come into the fire trench is behind a traverse, and.
there should be one such communication trench behind about
every second traverse. (See figs. 2, 3, and 4.)
2. Emplacements for machine guns are constructed in the front
line so that the whole front of the line can be swept with machinegun fire, which for the maximum effect should be from a flank
across the front covered. It is, therefore, essential that the trace
of a trench should not be straight. Machine guns can also often
be effectively employed behind the front line in small incon~picuous emplacements, where they may escape detection and
consequent bombardment prior to an attack. The question of
1 See

figures 1 to 8.
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machine-gun emplacements must always receive most careful
mtention. (See sec. 20.)
.
3. The support trenches (see sec. 17 (7»accommodate the first
support to the garrison of the front trench, ready for immediate
reinforcement or local counterattack; they also' furnish cover to
which the bulk of the garrison of the front trench can be temporarily withdrawn during bombardment. 1 The support line should
always be constructed as a second line of resistance, if the first
line is lost, and should be protected by an obstacle. The line of
support trenches mayor may not be continuous, it is preferable
that it should be; in any case it is connected to the front line by
frequent communication trenches. In order that support trenches
may not suffer from the bombardment of the front line they should
not be nearer than 50 yards behind it, and the most favorable posi- .
tion is from 70 to 100 yards behind.
4. Behind the support trenches, and also connected with them
by co~munication trenches, lies the reserve line, which may consist
of a line of trenches but more usually of dugouts, often formed
by improving the cover afforded by some natural feature. The
reserve trenches or dugouts are to accommodate the battalion
reserve, whose purpose is the local counter-attack. The reserve
line may be from 400 to 600 yards in rear of the front line.
5. To the above are often added trenches made for a special
purpose, e. g., a "bombing trench" (which is a trench dug behind the
front line within easy grenade-throwing distance of it, its purpose
being to enable an enemy who has captured the front line to be
driven out by grenades) or so-called "slit" trenches dug off the
communication trenches for the accommodation of men during a
bombardment. (See sec. 19 (8) and fig. 6.)
6. A system of trenches is also usually provided with a series
of works prepared for all-round defense, and surrounded with a
continuous obstacle, known variously as "keeps,'.' "supporting
points," "strong points," or "reduits."
Their object is to break
up a hostile attack which has penetrated the front line and prevent its further development, and thus to facilitate counterattack.
Their garrison must hold out to the last, whatever
happens to the rest of the line .. They must come as a surprise to
1 Under favorable circumstances the bulk of the garrison of the front line may
normally be accommodated during the day in the support trenches, leaving the
front line to be garrisoned by groups of sentries only. The question of the distribution of men in the trenches is discussed later in Chapter IV. The question of
the provision and position of shelter against the weather and bombardment for the
garrison of the fire and support trenches is discussed later in this chapter.
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the enemy, and, therefore, be carefully concealed. No definite
rules can be laid down as to their number on a given frontage or
their relative position with regard to the front line; this will usually
depend on the facilities offered by the ground for their concealment.
Adjacent 'works of this kind should, if possible, afford mutual support to one another.
7. Latrines are provided in all trenches, and must be in positions
easy of access and protected from fire. They are usually made in
T-heads at the end of short trenches leading off from the supervision
trench:
Communication trenches are made to the front system from
points on roads which can be reached without too much exposure
to view.
14. STRONG POINTS AND DEFENDED

LOCALITIES.

1. In every line there will be a certain number of points of which
the lOBS, or their occupation by the enemy, would seriously endanger the security of the rest of the line, or would weaken the defender's hold on it. There will also probably be other points
which are particularly favorable for defense. Such points should
receive special treatment so as to develop to the utmost their capabilities for defense, and to enable the troops to hold on to them
even after the neighboring portions of the line have been lost. .
In addition, if the intervals between them are great, there should
be small intermediate works. The important thing about all these
works is that they should be designed so as to be able to offer a protracted resistance, unsupported if necessary, to hostile attacks
from any direction, flank and rear as well as frontal. The importance of the point to be strengthened, its position, and its nature
generally determine the area to be embraced within the perimeter
of the work. Speaking generally, large defended localities offer a
less concentrated target to the enemy's guns, and are, therefore, less
vulnerable, but they absorb large garrisons,
2. The small strong point referred to in last section is generally
in the nature of an inclosed infantry redoubt with a continuous
parapet round its whole perimeter, designed to be held by a garrison which may be anything from a section to half a company. The
garrison should be kept as small as possible, and the defense provided by machine guns as far as possible. This type of work must
be carefully concealed and strongly constructed, or it will become
a "shell trap." Good bombproof protection for its garrison should
be provided within the perimeter of tho work. (See fig~.9 and 10'.)
3. The more important points are better defended by a system
of trenches covering a more extended area, and forming what is
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better dascribed .as a defended locality. The perimeter of such a
defended locality should be provided with defenses against an
attack from any direction, these defenses consisting either. of a
continuous fire trench, or of isolated lengths of fire trench sited to
cover every possible line of approach, and con'nected with one
another and with the works in the interior of the locality by
communication trenches. Small self-contained works such as have
been described in the last paragraph might quite well form an
element in the defenses of the perimeter or in the interior defenses
of a locality. Within the defended perimeter should be the dugouts for the garrison and a series of cover and support trenches and
communication trenches, many of them prepared for occupation as
fire trenches. In this way the interior is cut up into compartments,
and the scheme of defense is so organized that, even if the enemy
succeeds in establishing a footing at some point in the perimeter,
an unbroken front can still be presented to him, and the defender's
hold on the locality is practically unaffected. Machine guns play
an important part in the defense, and alternative emplacements
should be numerous. The sitings of the emplacements should be
very carefully considered, and will larg~ly govern the general
design of the defenses. A defended locality of this nature has the
advantage that it does not offer a concentrated artillery target, and
that its reduction by bombardment would be a difficult and lengthy
operation, entailing a large expenditure of ammunition.
4. Villages placed in a state of defense make the best kind of
supporting point. If the defense is properly organized, their
capture has usually proved a long and costly operation. Cellars,
with their roofs shored up and reinforce4, form excellent shelters,
and good communications entirely underground can be made by
breaking through from cellar to cellar. The organization of the
defense will be similar to that already outlined for defended localities. The field of fire from interior lines of resistance must be
improved wherever necessary by the thorough demolition of build.
ings and removal or spreading of the debris.
5. These strong points or localities should, as has been already
stated, be provided with a good obstacle all round them. In
addition, any interior trench which may, under the scheme of
defense, at any time become a line of resistance, should also be
covered by a wire entanglement.
6. Unity of command is an important thing in the defense of one
of these works, and they should, with this in view, be designed for
a garrison of a complete unit, as far as possible.
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IN REAR OF THE FRONT SYSTEM.

The defenses in rear of the front system should consist of a zone
4 or 5 miles deep, in which all points of tactical importance are
fortified on the principles laid down in section 14. The intention
is by the occupation of these points to break up the attack of any
hostile force which has penetrated the front system, delay any
further advance, and facilitate counter attack. In addition to this
primary role, these strong points furnish a framework on which, by
digging trenches in the intervals, a new line within the zone can
be rapidly constructed to meet any eventuality.
, A second similar zone may be prepared !n rear of the first.
1(\. PROCEDURE WHEN CONSTRUCTING TRENCHES IN THE PRESENCE
OF THE ENEMY.

1. The procedure in the case of constructing a line when hostile
interference has not to be reckoned with has already been described.
In the construction of a line in the presence of an enemy the first
object is to get some sort of cover, as quickly as possible, for the
firing line. Normally what happens is that individual men start to
dig pits for themselves where they were when the advance stopped.
As soon as possible these pits are joined up with one another to form
a continuous fire trench. This trench may ultimately form the .
front fire trench, a continuous trench for purposes of lateral communication being subsequently dug behind it, or it may become the
supervision trench, fresh fire trenches being pushed out at intervals
from it to the front: In either case, but more especially in the
former, much subsequent labor will be saved if the question of
traverses in the final trench is taken into account, both in the
spacing of the first constructed pits and in the joining of them up to
form a trench (see details regarding traverses in section 17). If it is
decided to use the trench first formed as a supervision trench, the
next stage, after it is completed, is that T-heads are pushed forward
from it to form the firing bays. The work of digging the individual
pits will be begun by the infantry with any tools they have, generally, as has been said, mostly with infantry entrenching tools.
'froops must, therefore, be well practiced in digging themselves in by
night or day with these tools. But heavier tools must be got up to the
firing line as soon as possible, and every plan for an advance Jlhould
provide for a certain number of digging tools, other than the entrenching tool, accompanying the attack,l and for this number
being supplemented as early as possible with every available pick
and shovel. It may be necessary to wait for dark before a large
1 See

Chapter
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quantity of tools can be brought up and serious work attempted,
but it is sometimes possible, under covering fire from the artillery,
to dig a continuous trench by day. In any case, every effort must
be made to get good trenches dug as soon as possible. One of tho
first requirements is to get some wire in front of tho trench, as this
gives a greater feeling of security to tho men digging. (See appendix B). During the first two or three days it may be expected
that the new line will be subj ected to heavy bombardment alternating with repeated counter attacks. If the front
trench is constructed in the first instance very close to the enemy's
position it is particularly vulnerable to counter attack and if the
enemy succeeds in breaking through the line at a time when there
are no defenses prepared behind it, he may force a retirement on
a large front. The construction of a supporting line 70 to 100 yards
in rear of the front line and of a reserve line should, therefore, be
proceeded with simultaneously.
2. The following procedure, adopted in at least one instance by
the Germans, may ccmmend itself when the offensive has to bo
temporarily given up, and the enemy is found establiHhed in a
prepared line. A line is constructed in the first instance at a considerable distance, say 500 to (JOO yards, or even more, from tho
the enemy's front trench, the exact distance depending on the
ground and facilities in the form of cover. This line is made fairly
strong and complete before any farther advanco is attempted.
Then, under covet of night, and possibly of a heavy bombardment
of the enemy's front line, a new front line is constructed at a distance of 200 to 300 yards from the enemy., From this point farther
advance would usually be by sap. The advantage of this method
is that, before any attempt is made to dig a lino within easy reach
of small counter attacks, there is a completed line ready behind the
new line, to stop f<.trtherprogress by the enemy if the new line i~
counter attacked and broken.
17. CONSTRUCTIONAL

DETAILS

Ol~ TRENCHES.

1. Fire trenches.-There
is no sealed pattern of fire trench.
Various types which have been found useful are shown in figures
11-14, but the type used varies according to local conditions. Any
fire trench, however, must fulfill the following essential conditions:
(a) The parapet must be bullet proof.
(b) Every man must be able to fire over the parapet with proper
effect (i. e., 80 that he can hit the bottom of his own wire):
(c) Traverses must be adequate.
(d) A parados must be provided to give protection against the
Lack blast of high explosive.
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(e) The trace of the trench should be irregular, to' provide flanking
fire; and, if the trench is to be held for any length of time(f) The sides must be revetted.
(g) The bottom of the trench must be floored.
The narrower a trench is the better the cover which it aJfords.
However, a trench which may have to be occupied for some time
must allow freedom of movement. The result is that a fire trench
is usually made broad enouO'h to allow of movement behind the
line of men manning the par~pet. Every man must be able to use
his rifle over the parapet; on the othe! hand people moving along
the trench do not want to have to stoop down low in order to get
their heads under the cover of the parapet. Therefore the trench
usually has a firing step about 18 inches broad and 4 feet 6 inches
helow the crest of the parapet, and behind this is a deeper portion
from 18 inches to 2 feet 6 inches broad at the bottom and from G
feet to 7 feet below the crest1ineoftheparap~t(see figs.n, 12). The
firing step must have a level surface and give a firm foothold. It
may either consist of an earth step strongly revetted ,dth planks
held up hy well driven pickets, or of stout planks laid on low timber
trestles. Sandbags are sometimes used but are not suitable, as such
a firing step gets very slippery in wet weather and usually takes a
slope to the rear, so that it gives a very insecure foothold. Height
from firing step to crest to be frequently tested. The only test is
whether the individual man can use his rifle effectively over the top.
2. Traverses.--Traverses are strong buttresses of earth jutting out
from the front or the rear face of the trench so as to split it into a
series of compartments. Their object is to decrease the exposure of
the garrison to enfilade fire and to localize the effect of a shell bursting in the trench.' For both these purposes they must be strong
and solid. They should be made from 9 to 12 feet thick, should
overlap the width of the trench by 2 feet at least, and must be
strongly revetted. A traverse is described as a "forward" traverse
or a "rear" traverse according as it juts out from the back or the
front face of the trench, respectively. Rear traverses are generally
accepted as the best for normal use, but an occasional forward
traverse is useful to provide fire to a flank. Traverses add to the
length of trench necessary to accommodate a given number of rifles,
and, if they are too frequent, add to the difficulty of supervision and
control. From 18 feet to 30 feet is the normal length of bay between
two adjacent traverses. Traverses in a trench facilitate bombing
attacks along its length, as grenades can be thrown from under cover
of a traverse, generally into the next bay but one. As a protection
against this there should be, at intervals in the line, spaces without
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traverses, long enough to prevent bombing from behind the traverse
at one end of the space to beyond the traverse at the other end.
This length of trench should be straight and the traverses on either
side of it should be loopholed for fire inward. nombing trenches
or pits behind the front line (see fig. 6 ) are alsouscful to stop an
attack of this sort.
Traverses will often have to be made in a completed trench which
is insufficiently traversed. To do this cut into the face of the trench
opposite that from which the traverse is to jut out a recess broad
enough and deep enough for the end of the traverse and the passage
round it, and with t4e earth from this recess, supplemented if
necessary by more from elsewhere, build up a wall of sandbags or
of earth revetted with sandbags or other material 9 feet to 12 feet
thick right across the old trench and projecting not less than 2 feet
into the recess.
o
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3. The sides of trenches which have to be occupied for a long time,
and particularly in wet weather in a damp site, must be revctted.
Hurdles or rabbit netting held up by stout stakes at frequent intervals, well driven and with their upper ends securely wired to short
pickets firmly anchored in the parapet or parados, form a useful
type of revetment for this purpose. Sandbags are not so suitable.
High revetments (see figs. 15-10) in Flanders clay require an intermediate anchorage between the bottom of the revetment stake and
the anchorage to its top, unless revetment stakes of 4 to 5 inches
diameter are used. The placing of this in the solid grollnd forming the side of a trench is a difficult operation demanding tho
assistance of skilled labor. In the winter in Flanders some really
solid form of revetment, such as planks or timber, or expanded
metal sheets, is necessary.
The fire trench should be prOvided with frequent exits for the use
of patrols. These exits should be in the form of tunnels leading
under the parapet, whether the line be trench or breastwork, and
communicating "\\ith saps.
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.frhe top of the parapet should always be irregular, as this helps
to conceal men observing or firing over the parapet. Still better
concealment is provided if the parados is higher than the parapet
and is also irrgeular, as heads do not then show up against a sky-line.
A useful accessory in a trench line is what is known as a "bombing
trench" or "bombing pits." The latter are small recesses about
5 feet squar~ dug behind the front line and within easy grenade
throwing range of it. The former is a continuous trench for the
same purpose.
A tendency to be guarded against is that toward gradually increasing the width of trenches. Wide trenches are undoubtedly more
comfortable to live in but they afford nothing like such good protection .as narrower trenches. In repairing a trench of which the
side has fallen in men are apt merely to throw the earth out which
has fallen in. This should never be allowed; the debris should
be cleared away, a strong revetment (hurdles, expanded metal or
rabbit-netting) put up against the new face, and a sandbag wall
built outside this revetment. The sandbags then support the revetment.
The question of loopholes,-drainage, latrines, is dealt "ith later.
4. Brcastworks.-Breastworks
afford very good cover, but their
construction involves much time and very heavy labor. They are
therefore usually made only when the state of the ground compels it.
Breastworks are more conspicuous than trenches, but earth breastworks, if well built, do not suffer more heavily than a trench under
artillery fire and are more easily repaired, while being very much
more comfortable to live in.
Earth breastworks must be at least 10 feet thick at top, and haye
a very gentle exterior slope. The ditch excavation can be used as
an obstacle and can be filled with "ire. Wben constructing a
breastwork one of the most important points to look to is that the
near edge of the borrow pit in front of the parapet is far enough from
the foot of the interior slope. There is a tendency on the part of
the diggers to save themselves labor by digging in toward the parapet.
This must be guarded against by marking "ith a tape a line beyond
which there must be no digging, and by constant supervision to see
that 'it is observed. To ascertain the position of this line, find by
drawing the minimum "idth of base necessary to secure a thickness
of 10 feet at top, and add at least 2 feet to pro"ide for a berm at the
foot of the exterior slope. It "ill save much time if wooden stretchers are made to carry the earth and plank gangways are 'made for the
carriers. If no planks or brushwood are available, "ire netting laid
on the ground will serve to provide a pathway. Work once begun
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. on a breastwork must be completed as quickly as possible, becau~e
a new work is likely to prove a tempting target for artillery fire, to
which in the early stages it is very vulnerable, and also because it
is important to get the work through if possible in the dry: In the
kind of site which demands a breastwork the borrow pit very easily
fills with water,. and under this condition work becomes very slow
and arduous, and may even become impossible. The interior slopes
of parapet and parados must be strongly revetted; hurdlework or
some substitute, firmly anchored, forms the best form of revetment;
sandbags do not stand the weather so well. Once the revetment
has been put up, digging close to the foot of it must on no account
be allowed.
The best method of constructing a breastwork is as follows: Put
up two revetments of gabions or hurdles-or if using sandbags build
two sandbag walls-IO feet apart; fiIl in between with earth; build
up a bursting course in front; finally make a very gentle slope to the
front.
Breatworks constructed whoIly or mainly of sandbags are much
more vulnerable to artillery fire than 'earth breastworks and are
expensive of material. They are to be avoided except for minor
works, such as blocking a trench leading toward the enemy, barricading a road, etc. They are, however, often found in the front
line, when breastworks have had to be constructed in the
presence of the enemy, because they can be made more silently.1
1 In building parapets, breastworks, or revetments with sandbags the following
rules must always be observed:
(a) Sandbags should be filled only three-Courths full and well beaten into the
shape ola brick.
(b) Sandbags must Dot be built vertically o~ one another. A slope of 3/1 is advisable.
(c) Breaking joint and the use of frequent headers {Lrenecessary.
(d) Ea('h layer or san<lbags must be at right angles to the face of the parapet, Dot
horizontal.

Thus

(e) Sandbags should not be filled with brick rUbble; it is dangerous owing to the
interstices left between lumps of brick.
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They are either formed by gradually raising the parapet of a trench
that has become water-logged, or they may be made by a process of
sapping to join up two existing trenches or breastworks. The great
. fault usually in making these breastworks is to make their sides too
straigh t and steep. The base of such a breastwork must be broader
than the top or the whole wall of sandbags will collapse in wet
wcather.
Breastworks must be constructed' with traverscs in the same
manner as fire trenchcs, and must have a firing step, to allow of.
every man using his rifle over the top. The necessary amount of
cover for free movement along the line, 6 feet 6 inches as a minimum,
can be obtained either by building up the parapet to this hcight,
when a raised firing step will be required, or by having the firing
step at ground level and digging a narrow shallow trench immediately behind it and around the ends of traverses. A parados must
be constructed to protect the garrison from the back blast of high
explosive shell which burst behind the line. This parados should
ba about 2 feet Ginches to 3 feet thick at its base, strongly revetted
on both faces, It should be as high or slightly higher than the
p:trapet and as close to it as is compatible with free movement along
the line. A path paved with brick or with floor-board gratings just
behind the parados is a great convenience; it should communicate
with the fire bays by openings through the parados behind at least
every other traverse. The space between the breastwork and
p:1rados should be floored, and steps taken to allow for drainage
from that space.
In a breastwork line filled sandbags should be stacked close behind
the parados at frequent intervals, to be available hr building up a
gap formed by artillery fire, as.a speedy temporary repair.
5. Loopholc8.-All firing by night, and to meet an attack whether
by day or by night, must be over the top of the parapet. In all
fire trenches, however, a certain number of loopholes are necessary
br the use of snipers to inflict casualties on the enemy whenever
opportunity offers, to annoy him, interfere with his work, keep him
under covcr, and keep down the fire of his snipcrs. Usually one
or two loopholcs are made in each bay of the fire trenches.
Various typcs of loophole have been designed and are in use. It
is not intended to describe them in this pamphlet, 1 but only 'to lay
dawn the conditions that a satisfactory loophole must fulfill. The
1 Descriptions
of various types of loo];>hole will be found in notes that are circulated
among the troops from time to time.

30

TRENCH WARFARE.

most important of these is concealment from the front; for this reason, and to obtain if possible enfilade fire, loopholes should be placed
obliquely in the parapet. The maximum amount of cover should
be provided for the firer, and the steel10ophole plates with a metal
flap to close the loophole make probably the best form of loophole.
Loopholes should have a curtain (sandbag or some form of cloth)
hung on the firer's side, to be used in. the same way as a photographer
uses a black cloth.
.'
Observing stations and lookout posts behind the lines should bo
provided with inconspicuous loopholes, but loopholes are not, as a
rule, much used for looking out from the trench, except where
special loopholes for observation with telescopes are made. Periscopes and small pieces of mirror set up at an angle on the parados
give a better view with less exposure.
Loopholes have usually to be made in a parapet at night. The
alignment must be carefully sited and marked by day.
6. Overhead cover.-overhead cover is never used in any trench
which is to be occupied as a fire trench. Overhead cover for shelters
and dugouts is dealt with in the paragraph on that subject. Beyond
this the only case in which overhead protection is likely to be required is, in rare instances, over very exposed lengths of communication trench and in the form of traverse known as a "bridge"
traverse.
7. Support trenchcs.-Support
trenches should be designed as
traversed fire trenches, but the supervision trench is usually omitted.
Protection against shell fire in the form of deep dugouts can be madO'
in the support line behind the parados, whereas their use in the
front trench interferes with the rapid manning of the trench and is
inadmissible. The support line should be connected by numerous
communication trenches to the front line, a~d if there is an obstacle
in front of the support line it must be so arranged as not to interfere
with the rapid reinforcement of the front-line trenches ..
8. Communication trenches.-To afford protection from enfilade
fire and to mimimize exposure to shrapnel in them, communication
trenches must be well bent or traversed. The best type is the
winding one, but the curves must be sufficiently pronounced to
give real protection against enfilade fire. If transverses are inade,
the best pattern is an island traverse with the trench going round
it on both sides. The corners of traverses should be rounded and
not square, as they are easier to pass for a man with a load or for
a stretcher,l and are easier to revet. Tho necessary protection
1 The mlnlmum curve In winding communication trenches, so that a stretcher
can be carried round it by bearers, is 16-footradius In a trench 3 foot wide.
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can also be obtained by making the trenches zigzagged in plan,
and this makes revetting easier.
Except in such soil as solid chalk, communication trenches which
are required to remain serviceable for a long time or to stand wet
Weather must be revetted. Experience in Flanders has shown
tha t even if the sides are given as flat, a slope as 1: 1 they will fall
in. A berm of 18 inches should be left between the edge of the
trench and the parapet. The minimum width at the bottom should
be 2 feet 6 inches, and 3 feet is better. Increasing the width reduces
the protection afforded, and the width of 3 feet at the bottom should
seldom be exceeded. The revetted sides must be given a slope from
4:1 to 3:1, not cut nearly vertical. The depth of the trench from top
of parapet to bottom of trench or floorboard should be 7 feet, if possible; what proportion of this depth is trench and what parapet
depends on the site and facilities for drainage. The question of
drainage must always receive partic~lar attention in the siting and
construction of communication trenches, and they should be boarded
with a drain under the bQards as soon as possible'after construction.
Passing places and, in a long trench, occasional sidings should be
arranged, and signposts should always be placed at the entrance to
communication trenches, and at any branches off them, to show
where they lead.
.
Special arrangements must be made to afford protection against
the enemy's bombers working down a communication trench to
attack one of the lines behind. For this purpose the enemy's
bombers must be kept at a distance of not less than 40 yards from
the trench to be protected. This can be done by making the last
40 yards of any communication trench, entering a support or cover
or back-line trench from the front, straight and providing for machine
gun or rifle fire down the straight portion (see fig. 20). A dog-leg
trench will do if proper arrangements can be made for enfilading
both reaches of it. Provision must be made for blocking this
last 40 yards of the trench at both ends. Chevaux-de-frise
("knife rests") or other wire obstacles, placed in a recess at the point
where the block is to be made, so that the last man to retire can
quickly pull them down into position as he passes, will do as a
temporary expedient for this purpose (see fig. 20).
Communication trenches, if prepared for use as fire trenches,
are frequently of the utmost value for flank defense,. when the
enemy has succeeded in penetrating the front line. The best way
of preparing a comnlUIlication trench for fire is to dig T-heads off
tho trench so as to form fire bays facing in the required direction,
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or to cut fire trenches across a reentrant angle in the trench (see
fig. 10). A communication trench prepared for use as a fire trench
should be protected on both sides by a good wire entanglement..
18. OBSTACLES.l

Front trenches and all trenches which may have to be occupieu
as fire trenches must be protected by an efficient obstacle. Somo
form of barbed wire entanglement is the most efficient obstacle
and is that universally used. A wire entanglement must be
broad enough not to be easily bridged or quickly cut through,
must be under the close fire of the defense, and near enough to ho
effectively watched by night. The near edge of the entanglement
should be about 20 yards from the trench, and it should be at least
10 yards broad. A height of 2 feet G inches is sufficient; a greater
height only increases its liability to damage by our own fire. Every
effort must be made to conceal and protect the entanglement; this is
best done by sinking it in hollows or trenches. Where trenches are
made they should be of the form shown in figure 34, i. e., sloping
with maximum depth furthest from the fire trench, so as to minimize the cover which they might afford to the enemy; further, wire
sunk in this manner should be carefully sited so that every portion
of it is enfiladed from some point or another in the fire trench.
Sunk wire is less visible, less vulnerable to artillery, and less liablo
to damage by our own fire. •
.
When entanglements are at some distance from the enemy, it
may sometimes be useful to construct a second belt of wire beyond
the first, with its outer edge some 40 or 50 yards from the trench,
to keep hostile bombers at a distance.
Good strong wire entanglements, of the pattern in figure 14, fixeu
to well-driven posts, should be constructed wherever it is possible.
With proper training, infantry should be able to make entanglements of this nature as close as 100 yards from the enemy on a
dark night. The iron posts now issued, which screw into tho
ground, can be placed in position without noise and strengthen
the entanglement.
Only when the opposing lines are too close, or
as a temporary means of providing some sort of obstacle quickly,
recourse may be had to portable obstacles. The best of these is
that known as the "knife rest" (see fig. 36, which sufficiently
explains their construction). Two or three rows of these knifo
rests, placed to break joint and wired together, form a fair obstacle
which can be quickly and quietly placed in position. Hollow
1 See

figs. 23-38 and Appendix
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barbed wire spheres are easily made up in the front trench and
thrown out, and, if plentifully used, are better than no obstacle at all.
The maintenance of the wire obstacle calls for constant care. It
must be inspec~ed every night, and a few men should be told off in
?ach company as a permanent wiring party for tile repair and
ImprovQment of the obstacle.
19. PROTECTION FROM SHELL FIRE.1

1. Protection against loss by shell fire is afforded by details in the
design of the trenches themselves, already referred to, e. g., traverses,
and keeping trenche~ as narrow as possible, and is supplemented
by the provision of shelters or dugouts. Shelters may be classified as bombproof or splinter proof, according asthey are designed
to afford protection against shells hitting them direct and bursting
on impact, or against the splinters of shells burst over or near
them. It is important to distinguish between the two.
2. The first instinct of the men is to improve the protection
afforded by the trench by butrowing out for themselves hollows
in the front face, under the parapet ("undercutting").
This
practice must be absolutely prohibited. Unless these hollows are
very carefully shored up they alwa:ysresult, sooner or later, in the
parapet falling in, and, even if the shoring up is efficiently done,
the existence of these shelters under the parapet weakens its resistance to the burst of a high-explosive shell.
.
3. Bombproof shelters to insure protection against heavy highexplosive shells have to be dug deep and entered by a narrow
opening and steps. This means that it takes an appreciable time
to get men out of them, and as in a well-planned attack the a3sault
will be sudden and unexpected, and the fire of the artillery will
not be lifted from the front trench until the leading infantry of
the assaulting line is almost into it, they are usually inadmissible
in the front line, except for the. protection of machine guns and
their detachments, and' for company headquarters.
Deep dugouts are, moreover, dangerous in an attack by gas.
A certain amount of splinter-proof cover should be provided in
the front line, which will also serve as protection 8.o0'3.inst
weather.
The best position, in the case of a trench, is in the front face of the
supervision trench.
4. In the case of strongly constructed breastworks,. dugouts
giving good protection against even direct hits by the lighter
~._-------------------

I
1 See

figs. ~9-50.
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natures of high-explosive shell can be made under the parapet,
and are not so open to the objections which apply to dugouts in a.
front fire trench. The parapet over the dugout must bo supported by well-mado strong frames and props (seo fig. 46).
5. Splinter-proof cover can also be placed behind the parados.
In this case protection against back blast of shells bursting beyond
the parados must not be overlooked.
6. No dugouts must ever be allowed in a trench which interfere
with the use of the rifle or free passage along the trench.
7. The use of shelters proof against heavy high-explosive shell in
the first system of trenches should therefore generally be confined
to the position of the battalion reserves and to "strong points" or
"keeps," which may form part of the front system. It is not
intended to prohibit their use elsewhere, if the soil or natural
features are favorable to their construction, and arrangements
can be made to get men out of them quickly, but to point out tho
dangers that attend their use.
8. Very good protection from a liostile bombardment is afforded
by "slit" trenches. These are trenches 1 foot to 2 feet wide and
7 feet deep, dug at right angles to and on either side of the communication trenches. They must be strutted at the top, or they
will easily collapse. Each "slit" should be long enough to hold
10 to 12 men (see fig. 6). When they are in use a noncommis- '
sioned officer should be at the end nearest the communication
trench. Control is easier when men are sheltered in these "slits"
than when in dugouts. Similar provision can be made further
back along the communication trenches for cover for reserves brought
up to support a counter-attack.
.
9. A few notes on the construction of dugouts are appended.
For the construction of deep bombproof dugouts, advice and assistance
of Royal Engineers will usually be available.
(n) Every deep dugout must have two or more separate exits
to facilitate rapid egress and in case one gets blocked.
(b) Roof timbers must always be made three or four times stronger
than is necessary to support merely tho load due to the thickness of
roof for which they are designed. This is necessary to allow not
only for the shock of the burst of a shell, but also for the possibility
that a fresh garrison may take it into their heads to put another 2 or
3 feet of earth on top of the existing roof.
(c) l>. rectangular timber will 6upport more weight if it stood on
its edge, i. e., resting on i~ ~hQrterside, than when lying flat on it&

longer Bide~.
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(d) The enus of roof timbers should never be supported on sandbag 'Wallsor even direct on solid ground. A strong timber frame
should always be used on two opposite sides of the shelter to support
the ends of roof timbers (see fig. 46).
(e) A "burster" layer, of 6 inches to 1 foot of brick or stone,
should always be provided near the top surface of the roof. Over
this "burster" layer should be a layer of not less than 6 inches of
earth to decrease danger from the .scattering of the stone or brick
by the burst of the shell. As the object of the "burster" is to explode
the shell near the surface, it will be to a large extent defeated if the
layer of earth above it is made more than 12 inches thick.
(f) Arrangements must be made for ventilating dugouts. It may
occasionally be possible to combine the ventilating pipe with a
periscope for lookout purposes.
(g) Splinter-proof cover is afforded by a layer of logs or beams,
6 inches or upward in depth, covered over with a layel of not less
than 1 foot of earth. The following forms a roof proof against a 6-inch
high-explosive shell: A layer of rails or beams, 18 inches of earth,
a layer of brick, 2! feet of earth, another layer of brick 6 inches to
1 foot thick, and over all 6 inches of earth. The rails or beams must
have a good margin of strength over that necessary to support the
load above them, so as to stand the shock of the explosion. It will
be seen that this roof is fully 6 feet thick. lIenee the dugout will
require to be at least 10 feet deep if its position is not to be made
too conspicuous.
20. MACHINE-GUN

EMPLACEMENTS.

(See figs. 51-58.)

In view of the great value of machine guns to the defense, the
siting and construction of emplacements. for them requires very
special attention and care. Machine guns should be so sited in
each line that there is no part of the ground in front of it which
is not under their firo. They should be arranged so as to bring
a cross fIre to bear in front of the trenches which they protect.
In this way their power is more fully developed and also concealment is easier. It is important that machine-gun emplacements
should be constructed so as to be as inconspicuous as possible.
Both sides are constantly on the lookout to try and locate the
enemy's machine-gun emplacements, and any suspected spot is
certain, sooner or later, to be made the target for bombardment.
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For this reason, too, and also to protect them from damage by a
chance shell in a general bombardment of tho line, emplacements
should be made as strong as possible. The ideal arrangement is
that each gun should be in a bomb-proof shelter, with overhca'1
cover, and in advance of and to a flank of the part of the line it iB
to cover .. Machine guns in an inclosed emplacement may either
be mounted for fire on a fixed line or so as to have a certain
amount of traverse. In the latter case some form of improvised
platform mounting, .allowing the traversing of the gun about iti
muzzle and not about its center, enables the size of the loophole to
be kept down to a minimum, and is, for this reason, valuable.
Machine-gun loopholes, at any. rate thoso for use by day, should be
as low down in tho parapet as possible-. Several alternative emplacements should bo prepared, some of which may be for using
the gun over the top of the parapet. In particular there should
be an alternative emplacement, for firing over the top, in connection with each inclosed emplacement and situated close to it. In
connection with each of tho covered machine-gun emplacements
there should be provided a good bomb-proof shelter, preferably of
the deep dugout type, to which the crew can temporarily withdraw
during a bombardment. This dugout should communicate direct
with the emplacement.
Concrete emplacements can generally be constructed in the reserve
trenches.
21. LATRINES.

The health of the troops demands very careful sanitary arrangements and scrupulous cleanliness in trenches, which may havo to
be occupied for a considerable length of time. Latrine accommodation must be ample and easy of access; seats should be
provided on the scale of at least 2 per cent of the troops using them.
Urine tins should be provided on the same scale. The best place
for latrines and urinals for the front line is behind the supervision.
trench in T heads at the end of short branches off it (see fig. 59).
Latrines must be provided for all trenches and shelters which have
to be occupied even for short periods by troops. The most sanitary
system of latrines in trenches is the bucket system, buckets being
removed and emptied at night.
A supply of chlorate of lime should be kept in all trenches,
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22• DRAINAGE AND FLOORING.

°

3'1

(See figs. 60-63.)

Drainage and precautions for keeping trenches dry and clean,
whether they are fire, living., or communication trenches, are
questions of great importance, not only from the point of view of
preserving the trenches, but also for the health of the troops.
In the case of lines dug deliberately, not in the presence of the
enemy, the question of drainage can be carefully. studied, and it
will often pay to dig drainage trenches of ample capacity before
any work on trenches is commenced. Labor spent in this way
will be more than repaid. In any case work on drains should
keep pace with the progress of the trenches, as trouble is sure to
occur if water is allowed to accumulate. For the same reason, care
must be taken that the work on each section of trenches is left at
an even depth each day when work ceases. Drains should be given
a good fall. It will usually pay to revet the sides of an open-ditch
drain. A good pattern of drain is the box drain, a rectangular
channel lined and covered over with planking, laid in the bottom
of a trench, which is then covered in again.
In the case of trenches dug in the preience of the enemy the
above methods can not be applied. Drainage is a very difficult
IJroblem in these circumstances, even when the ground is not
practically flat. Trenches on a forward slope can not be drained
except to tho front, and it will seldom be practicable to dig drains
leading forward from the trench. Practically all that remains
posAible as a means of getting rid of the water and keeping
trenches reasonably dry and clean is constant pumping and
putting down some sort of paving or flooring. Sump pits, i. e., good
dl.>epholes, should be made at intervals to one side of the trench.
They should be revetted and strutted and bridged over with
plank covenl. From these the water should be pumped out as
often as may be necessary over the parapet or the parados,
according to which way the ground slopes. If the ground falls
to the rear, channels can be cut to lead off into the natural drain~
of the country and the water pumped into theRe channels. .A
channel along the side of the trench or down the center of it should
lead the water into the sump-pits, and it must be conRtantly cleared.
If the channel is cut down the center of the trench it can be bridged
over by Epecial flooring boards, which must be frequently taken up
and cleaned. If the level of the water in the ground rises above the
level of the floor of the trench, obviomly no amount of pumping or
digging of sump-pits will keep the trench dry. The only remedy
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then is to raise the floor of the trench by planks snpported on short
pile trestles, and then to raise the parapet accordingly. A most
important poini. is to get some kind of flooring or paving down as
soon as possible in 'any new trench .. If this can be done before the
mud has been churned up, a great deal of tr0uble and discomfort
will be saved. Floor gratings about 6 feet long 'and 18 inches to 2
feet wide, made of cross pieces of t-inch by 4-inch plank, nailed to
two longitudinal pieces of timber about 4 inches by 3 inches, on
edge, are easily made up, and are a very good form of flooring for
trenches.
. 23. DEFENSE

OF BUILDINGS.

It will often happen that it is considered advisable to mclude
substantial building~ in the front line. Experience has proved
that it is extremely hard to dislodge a determined defender from
a properly organized building. On the other hand, huildings in or
ncar the front line invariably draw a great deal of artillery fire. For
this reason a building Rhould not normally be occupied by day,
unless it either has c011arswhich can be improved to provide good
bombproof cover or similar cover can he made quite dose to the
horu;e and connected with it by communica~ion trenches. Otherwise, if the building has heen put into a state of defense, a garrison
should be detailed who will only occup~' it at tho last moment in
case of attack. A building is strongest for defense when it has been
knocked about a bit. The defensive arrangements I:3houldbe concentrated on the ground 1100rand cellars; time spent on work on
upper stories is sure to he wasted. In the building itself the work to
be done is:
(a) Reinforce the cellar roof, if possible, with concrete. It must
be well shored up to enable it to carry the extra protection, and also
the debris which subsequent shelling will bring down on it.
(b) Loophole the walls for rifle or machine gun fire. The nearer
the loopholes are to the ground the better the protection afforded, but
there is a risk of falling debris blocking them up.
(c) Thicken walls up to the height of the loopholes. This thickening may be done by throwing earth up agaiI1st the outside of the
building or making a wall of gabions filled with earth or of earth
between hurdles, 3 feet clear of the wall of the building, to serve as
a burster, but building up inside with brick rubhle or earth in sandbags is better, as loopholes near ground level and cellar windows for
machine guns can then be used.
.
(<1) Block up and loophole ground floor windows and doors.
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(e) Erect overhead cover over fire positions. This should be in
the form of a false roof, preferably of concrete, otherwise of heavy
rails or very stout timbers carried on very substantial timber supports
or on rails or girders. This roof will protect the firers from falling
debris, and the more the house is knocked about the stronger will
the cover become.
(1) Improve il1ternal communications by gapping internal walls
where nece'!sary.
In connection with the defense of the building there may 3.1sobe
fire trenches in front of it and to either flank communicating by
trenches witi. one another and with the building, the whole forming
practically a small strong point of which the house is the keep. ." SIjt
trenches," such as have already been described, situated dose
behind the hOUf1e
and connected with it bv a communication trench,
form a useful adjunct to the defensive ar;angements.
24. TRAINING IN DlGGDW,

ETC.

Infantry must be capable of the construction, repair, and maintenance, without Royal Engineer assistance, of all forms of trenches,
shelters (except deep bombproof dugouts), and barbed wire entanglements. Constant practice in digging and making entanglements
at night is necessarv. Officers and men must be well trained in the
method of marking' out works to be dug at night and in extending a
p~rty silently on a task in darkness. Troops sho~ld be trained to
dIg, etc., fully equipped (except for their packs). .
It WIll be found useful to have a certain number of men in each
company specially trained under Ro)ral Engineer supervision in the
construction of barbed-wire entanglements, loopholes, revetting,
drainage, etc.
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25. SYSTEM OF RELIEF OF TRENCHES:

It is absolutely essential that in every unit a thoroughly sound
system of carrying out reliefs is established. If tl~e proper arrangements are made and the necessary precautions observed, the
relief of trenches can be accomplished, with a little experience,.
safely and expeditiously.
Carelessly conducted reliefs, on the
other hand, involve not only great and unnecessary danger to the
security of the trench line but avoidable loss of life and discomfort
to the men.
The first essential is a careful preliminary reconnaissance.
Whenever a unit is about to take over a new line of trencheo,
parties from it will vii'lit the trenches previously, by day if possible.
In the case of a battalion, the party should consist of the commanding officer, adjutant and machine gun officer, and at least one
officer and one noncommissioned officer from each company. I twill
often be advisable, especially when taking over a new line and in
the case of inexperienced troops, that one officer and noncommiRsioned officer from each company should remain a complete 24 hours
in the trenches previous to the arrival of the battalion. The snipers
of the relieving unit should be in the trenches for 24 hours beforo
the relief takes place.
.
.
Detailed information from the unit to be relieved must be obtained
on the following points: 1
(a) Condition of wire entanglement, parapet, etc.
(b) Work in progress.
(c) Position of hostile machine guns, snipers, etc., so far as known.
(d) Danger points, e. g., where saps run ont, portions of trench
especially subject to enfilade fire, etc.
1 A tren~h "Log book" kept up dally by each unit in the trenches and handed
over to the relieving unit, is a convenient method of recording changes in the trench
line and all other information of value regarding the trenches. Such a record is cl
great assistance to insure continuity of work.
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(e) Position of listening posts.
(1) Position of small-arms ammunition reserve, bomb stores and
trench stores.
(g) List of trench' stores. 1
(h) Method of communication with supporting artllley.
(i) Arrangements: If heavily shelled; to meet an attack; for
counter-attack.
(j) Any arrangements for visual signaling or communication by
rockets.
.
(k) Sanitary arrangements.
(l) Water supply.
(m) Arrangements for cooking and supplying hot meals.
(n) Route by which first line transports brings up rations at
night and where rations are dumped.
A map of the trench line should also be obtained.
20. DESCRIPTION

OF METHOD OF CARRYING OUT A RELIEF.

1. The following summary of the steps to be taken in the case of
the relief of one brigade by another in the trench line is given as
a guide to the normal procedure:
(a) On receiving orders to take over some portion of the line,
the brigade stall obtain from the brigade to be relieved all avail.
able information regarding the line, work in progress, ammunition
and stores availahle, etc., make what reconnaissance of the line the
brigadier considers necessary, and arrange with the other brigade
the details of the relief. \ It is important that the O. C. Brigade
machine glA:lcompany should make a thorough reconnaissance of
the line.
\
.
(b) When the brigade staff have arranged how the line is to be
held they make the necessary arrangements to enable battalions
to carry out their .reconnaissance of the line as detailed in
section 25.
It must be remembered that units of an ingoing brigade may
not be of the same strength as the units to be relieved. A bat.
talion may not, therefore, take over exactly the same frontage
as is held by a battalion in the line, but may take over trenches
from two battalions. This case necessitates careful arrangements
as regards guides and the handling and taking over.
1 Tren:lh stores are the articles which remain permanently in the trenches and are
handed over from one unit to another. They include small-arm ammunition, grenades, tools, pumps, loophole plates, braziers, etc.
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(c) Reliefs, except in very favorable circumstances, have usually
to be carried out under cover of darkness. The timo of commencement of relief will depend on local circumstances and conditions,
but it is -generally advisable to begin reliefs as early as possible.
In order to prevent the enemy from detecting our system of reliefs
the intervals between reliefs and the hours at which they are
carried out should be varied from time to time.
'
2. The bri;;ade marches off from its billets by battalions, with
an interval of about half an hour between battalions on the same
road} Transport accompanying units must be kept down to a
minimum and a point must be fixed beyo~d which it is not allowed
to proceed. It is usually at this point that guides from the unit.
to be relieved meet the battalions. Any stores, etc., to be carried
up to the trenches,2 which may so far have been carried for convenience on the transports, are distributed amongst the men at
this point, and the relief then usually proceeds by companies or
smaller parties, each with its set of guides provided by the unit to
be relieved.
It is usual to provide a guide from each platoon as well as guides
for battalion headquarters, and for machine guns. Every guide
must be in the possession of a paper showing the number or name of
his trench, and the number of men in it.
.
3. The. following notes on equipment for the trenches may be
useful:
'
Packs are taken to the trenches, except in the case of units going
to the trenches to make an attack. Men take waterproof ground
sheets, but blankets should not be taken. Every man should carry
two sandbag tucked into his belt.
All officers should have electric torches, and a long pole is very
useful. Waterproof waders or overalls to the knee are very useful
in wet weather.
27. PRECAUTIONS

AND ARRANGEMENTS

NEOESSARY

DURING

A

RELIEF.

The following are notes on some of the points to be' observed in
carrying out reliefs. It is advisable to embody some instructions
on these points in Standing Orders for Trench Warfare.
1 Ie relief takes place by day, at least two hours interyal must be left between
times of starting for ditTerent battalions. Relieving battalions then move up by
platoons to the meeting place for guides.
I Rations for 48hours and 150rounds small-arms ammunition are usually carried
on the man when going into the trenches.
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(a) All units should be formed up before dark in the. order in
. which and under the commander with whom they will go into the
trenches.
(b) All parties must be kept closed up while moving to and from
the trenches; the pace in front must be very slow. An officer
should always be in rear. On dark nights it is often advisable for
each man of a party to hold the bayonet scabbard of the man in
front. Nothing causes confusion, unnecessary fatigue, and loss of
morale so much as men getting lost from their parties while moving
up to the trenches.
(c) Reliefs will be carried out as quietly as possible; no lights or
smoking are allowed after reaching a point to be decided on by the
battalion commander.
(d) Before commencing a relief every party must receive orders
as to what action is to be taken by them in the event of an attack .
or alarm taking place while reliefs are in progress. Any retirement
of troops should be avoided on principle. As a general rule, parties
caught in the open during a relief should occupy the nearest trench
or cover available and get into touch at once with the nearest body
of troops holding the trench line.
As far as circumstances permit, and especially whenever there is
a probability of attack, reliefs should be carried out gradually, so
that too many men are not moving in the open at the same time.
(e) No trench or post should ever be evacuated by the troops to
be relieved until the relieving troops have actually occupied it.
. The method of carrying out the actual relief of a trench must vary
according to the nature of the trenches. The following is a usual
method:
The platoon being relieved gets on the firing step. The relieving
platoon files in behind and halts. On the word" Pass," which will
be given quietly, being passed along, the relieved and relieving
platoons change places. The new sentries, who will have been
told off prior to the new platoon coming into the trenches, will take
over from the old sentries, and the relieved platoon will file out.
Where the trenches are too narrow to permit of above, the relieving
troops must lie down behind the parados of the fire trench whilst
the relief of sentries is carried out. Before dismissing the relieving
platoon, the platoon commander will satisfy himself that all sentries
have been proper! y posted and that every man can aim a t the bottom
of his own wire from the position allotted him.
.
(j) On taking over any trench the officer in charge will obtain
all the information available, will take over the stores and tools in .
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the trench, have the men told off in sentry groups and the first
reliefs posted. lIe will ascertain at once the position of the trenches
on his flanks and 'of the nearest supports, sending out patrols to get
into touch with them and act as guides. lIe will insure that he has
a sufficient number of guides who know the way to company and
battalion headquarters.
(g) The completion of a relief must be reported at once~by the
company commander to battalion headquarters when the relief of
the company is complete, by the battalion commander to brigade
headquarters when the relief of the battalion is complete, and by
brigade headquarters to divisional headquarters when the relief
of the brigade is complete. Both relieved and relieving units mUBt
maLe these reports. The battalion and brigade staffs of units
relieved must remain till the relief of all the troop~ under them has
been completed.
28. HANDING OVER TRENCHES.

Officers handing over trenches are. responsible that all available
information and trench maps of the locality are given to the relieving unit, and that all tools and trench stores are collected and handed
over in the most convenient way and place.
A supply of Very lights and other consumable stores sufficient for
at least 24 hours should be handed over to the relieving unit.
Lists of stores and reports on trenches, giving all available information, must, whenever possible, be prepared and handed over to
relieving units on the day previous to relief taking place.
29. DUTIES IN TRENCHES.

The following precautions for the safety of the trench line mUAt
invariably be observed:
. (a) By night, at least one man in every four, and by day at least
one in every ten, will be on the lookout in each trench.1
(b) All men in the fire trench, and a proportion of men in the
support trench, will always wear their equipment (except packs).
Equipment may be taken off by order of a company commander
in the case of worki,ng parties, when it will be kept close at hand.
Every man will be told off to a particular post in case of attack; he
will not leave the proximity of his post without the permission of his
1 A good system is to work in groups of six mcn tmder a noncommissioned offir,cr.
By night, two men of each group are on sentry. By day, only one man of each group
is on sentry and the number of groups may be reduced. The number of groups mlL'lt
depend on proximity of enemy's trenches, nature of ground, etc.

1
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immediate commander, nor leave the trench without the permission
of an officer. Bayonets will always be fixed in the fire trench during
the hours of darkness, during a snowstorm or thick mist, or whenever
the proximity of the enemy renders this course advisable.
All sentries are posted and relieved by a noncommissioned officer
told off by each platoon for that purpose. One officer per company
should be always on duty, and these noncommissioned officers
report to him hourly. The officer on duty should be continually
moving up and down to see that all is correct.
(c) Where enemy's lines are more than 100 or 150 yards away, a
listening post should be established by each platoon in a sap com-'
municating with the iront trench and at a distance of approximately
one-third of the distance to enemy's trench These posts usually
consist of three men and one noncommissioned officer and are posted
at dusk and relieved every four hours. All the men of the post arc
awake for the four hours they are Oll duty. The officer on duty
should visit listening posts twice each night.
(d) :Machine guns will be in position and ready loaded by night,
by day they may for purposes of concealment be removed, provided
they can be immediately placed in position in the event of an
attack; one man must always be on the lookout at each machine
gun, and the detachment must remain in close proximity to
their gun.
(e) In every trench some form of alarm must be arranged to signal
the approach of gas. 'Vhistles should not be used for this purpose.
The precautions against attacks by gas are dealt with in special
instructions issued to the troops.
'
(f) Officers in' a trench should be divided up along the trench,
and must not all be together, especially at night. All the officers
of a company must not live in one dug-out, as one shell might knock.
them all out.
Attacks prepared by artillery fire are most usually made at dawn,
as soon as it is light enough for the artillery to obserye, or about one
hour before dusk. The former is usually the case in attacks on a
large scale, or when a prolonged artillery bombardment precedes
the attack, the latter when an attack on a small scale is to be prepared and carried out before dusk, and the position won then
consolidated under coyer of darkness.
Units (including reserves) should stand to t\.rms about one hour
bofore dawn and before dusk.
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30. USUAL ROUTINE

IN TRENCHES.

1. Rifles must be inspected twice daily, morning and evening,
and every precaution must be taken to keep them and aU other
equipment in good order.! Men should be required to produce
their oil bottles at rifle inspection .
.2. The chief problem to be faced in the ordinary routine of trench
work is to insure that the maximum amount of work is done daily
toward the subjection and annoyance of the enemy and the improvement of the trenches, consistent with the necessity for every man
to get a proper amount of rest and sleep. This can only be done
by a good system, a definite program and time-table of work
being arranged and adhered to as far as possible. Some notes on
the system of work in trenches are given in the next section.
3. Rations for 48 hours should be taken into the trenches on the
man whenever possible, in order to mwe the labor of bringing up
and distributing rations to the trenches every night. A quantity
of sandbags and other stores and material have usually to be carried
up to the trenches every night, and the arrangements for carrying
parties require careful organization and forethought The principle
to be followed is that 'parties are detailed from behind to carry up
rations or stores to troops in front, so as to avoid troops in front
line having to send back parties and thus weaken their line. Thus
the battalion reserve supplies carrying parties up to the front line
trenches, and the brigade reserve may have to find carrying parties
up to the battalion reserve or to the front trenches. Usually it will
be possible to bring stores as far as the battalion reserve on pack
animals or improvised handcarts. Ration parties and carrying
parties must always be armed, wearing the rifle slung.
4. The system by which a unit in the trenches obtains the material
required for the construction and repair of the trenches is as follows:
In every brigade a "brigade workshop" is usually formed, the neC(lSsary personnel (from 12 to 20 men) being found from men in the
battalions who are carpenters and artificers by trade. The "brigade
workshop" is administered by the staff captain of the brigade, with a
reliable noncommissioned officer in charge. I t is established as near
the trench line as possible, consistent with. the men being able to
1 Every care must be taken to prevent loss of eqUipment, etc., of which a great and
usually avoidable waste may occur through lack of supervision, especially by junior .
officers. All rifles, ammunition (including fired cases), eqUipment, tools, tren(~h
stores, etc., found lying about within tlle area held by a unit must invariably he
collected at a prearranged dumping ground, special parties being detailed by units
for this purpose, if necessary. A list of artides so collected by any unit should be
sent to brigade headquarters, who will issue instructions as to their disposal.
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work in reasonable safety. Its functions are to make up the material obtained from the Royal Engineer into shapes and sizes suitable
for carrying up to the trenches, to construct any simple device
:required for use in the trenches, and to carry out the distribution of
the material." The brigade workshop makes up, for instance, barbed.
wire "knife rests," box loopholes, rifle rests, floor gratings, grenade
boxes, signboards for communication trenches, etc.
Each unit in the trenches sends in daily to brigade headquarters,
as early in the morning as possible, a request for the material required to be brought up that night. The staff captain 'arranges for
its preparation in the brigade workshop and for sending it up to
battalion headquarters, who arrange for its further distribution to
companies.
31. WORK IN TRENCHES.

1. The importance of working on a definite system and -with a
definite program has already been emphasized.
The essential
requirements for a fire trench are given in section 17, and must
always receive first attention-the
barbed-wire entanglement must
be at least 10 yards wide, and concealed as far as pussible.
The following point.~ come next in order of importance:
(a) The provision of good loopholes for snipers, at least one per
section of men in the trench.
(b) The construction or improvement of communication trenches;
there should be one per platoon fiom the support line to the fire
trench, if possible. From the support line to the reserve line, two
per battalion will suffice.
(c) Listening posts, one per platoon, pushedwell forward.
(d) The construction of bomb-proof or splinter-proof shelter. (See
sec. 19.)
"
(e) The provision of small-arms ammunition and grenade stores
should be two small-arms ammunition reserve stores,l and one
grenade store per platoon.
Both small-arms ammunition and
grenades should be stored in depth; i. e., a proportion sho~1d be
stored in the support and reserve lines as well as in the front line.
Suitable positions for these stores are at the points where communication trenches run into the various lines. (See figs. 64-66.)
(f) An inspection trench (behind parados) and bombing pits or
trenches (see p. 27) may be made, if required.
1 In addition to the small-arms ammunition carried by the men (150 rounds), 8
8upply equivalent to 120rounds per man should be kept in the trenches and 8 reo
tlerve of 10to 20 boxes at battalion headquarters.
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2. When sandbags are to be filled for any work in the trenches,they must not be filled by taking earth from holes made indiscriminately in the ground behind the trenches, as this practice makes
this ground difficult to walk over and often interferes with tho
construction of fresh trenches. A trench which will serve some
useful purpose should be made when earth for filling sandbags is
required. When filled sandbags have to be carried for any distance,
it is preferable to have separate parties for filling and carrying.
3. It will be found convenient to have in every company a proportion of men specially trained under Royal Engineer supervision in
making loopholes, laying out barbed wire, revetting, etc. All men
must of course be practiced in these duties, but a specially trained
Ilquad for the more technical work will be found a great assistance.
4. As a rough guide to the number of men available for work in
the trenches, it may be assumed that a company in the trenches
will number about 160, leaving out ,signallers, machine gunners,
orderlies, etc. Of these there will be by day about 16 to 20 men
engaged in observation and sniping and another 16 to 20 ready
to relieve them. This will leave about 120 available for work, and
it should be possible to arrange for them to do two hours' work in
the morning and two in the afternoon. By night 40 sentries will
be required, and the next relief of 40 must not be required to work
before going on duty. The number of sentries by night may be
reduced, if parties are working out in front of the trench.
5. The above notes are to be taken as a guide only. Local.con:ditions vary the order of importance in which work should be undertaken. In some-trenches it is impossible to do much work to the
trenches by day.
,
The infantry must always be prepared to assist any Royal Engineer and miners working in their section of the line.
32. OBSERVATION

AND SNIPING.

(See figs. 67-71.)

1. A good system of srnping and observation is of the utmoHt
importance in .trench warIare. Usually every battalion has a
special detachment of trained snipers working under a selected
officer or noncommissioned officer. Their duties are to keep the
- enemy's lines under constant observation, note any changes in the
line and any new work undertaken by the enemy, keep the enemy's
snipers in check, and to inflict casualties on the enemy whenever
opportunity offers,
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2. The follo\\ing are the chief essentials for a successful sniping
organiza tion:
(a) Careful selection and training of snipel'fl.
(b) WelI-chosen and welI-concealed posts or loopholes.
(c) A good system which will insure all parts of the enemy'a line
being kept under constant observation .•
(d) Good discipline, which will prevent posts being given away
by carelessness.
(e) Care of equipment.
'
(1) Individual ingenuity in using disguises, masks, dummies,
and other devices.
.
3. The folIowing notes on the above points may be found of use:
(a) Selection and training of snipers.-Men
selected must be in.
telligent and well educated, besides being good shots. Observa.
tion and the ability to describe what he has seen are most important
• qualifications in a sniper.
.
The following are the chief points in which he should receive
training:
Shooting at vanishing and moving objects.
JUdging distance.
Observation of bullet strike.
Use and care of optical sights.
Use and care of telescopes, field glasses, and periscopes.
Use of natural and construction of artificial cover.
Assimilation of color to surroundings.
Construction of all types of loopholes and bullet-proof cover.
Value of immobility and silence and necessity of patience.
Map reading.
..
Writing of simple reports.
.
Eyesight training .
. Location by means of flash and sound of hOE>tile
riflemen.
Snipers should be kept well informed; they should be shown
aerJplane photographs of the enemy's position, and any information
of interest to them from intelligence reports, examination of captured priBoners, etc., should be passed to them.
(b) Choice and concealment of positions.-No
definite rules can be
~aid down as to the best positions for snipers. It must be left to the
Ingenuity and enterprise of the sniping officer or snipers to discover
suitable places and to utilize them skillfully. :Many excellent
places will be found for observation and sniping in rear of the
firing line. Tho best time to reconnoitre for such points is during
the evening light, when the enemy can not see any distance. but
9i!JOOO-li-4
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while it is still possible to see whether they command the view

required.
The building of loopholes so as to make them secure, invisible,
and convenient for observing and firing at definit~ points is an art
in itself and gives endless openings for originality. Loopholes
usually have to be let into the parapet by night and this must be
4
practiced, as the work has to be done quickly so as to be completed
by daylight. The concealment of loopholes is made much easier if
the outer face of the parapet is irregular. The Germans in many
places take great pains to give an irregular outline to their parapet,
using beams, timber, bolsters, mattresses, and all sorts of'rubbiHh
piled up against it. A tunnel through the parapet, if the opening
is carefully concealed, may form a good sniper's post.
The use of veils and coats of a color to match the background is
useful. If near sandbags, an empty sandbag worn over the head
is a good disguise. Against an earth background a brown gauze
veil, against grass a green one, are both difficult to detect. Grass,'
weeds, wood, or branches may give concealment.
Dummy loopholes are of great value to attract enemy's fire.
(c) System.-Posts should be so arranged that the whole front
of the enemy's line opposite the battalion sector is under observation from dawn till dusk, each post having a definite front to
watch. Snipers should work in pairs, one observing while the
other is in readiness to shoot. Four men in two reliefs should be
told off to each post.
.
Each post should be made to render a report daily under the
following headings:
Any new work done by the enemy.
Machine guns, trench mortars, snipers, observation posts, new ,j,
loopholes, etc., located during the day.
1
Germans seen, place, uniform, apparent age, physique, equipment.
.
•
Any of the enemy fired at, any evidence to show they were bit.
Any other information of interest.
All rifles and optical equipment must be carefully clea.ned on
coming off duty, and should be inspected daily by an officer.
.
Snipers should not usually be required to do any night work, the
duty of constant observation by day is a trying one, and, with the
cleaning and care of the equipment, a sniper's time will be fully

I

occupied.
(d) Discipline.-Good
discipline is necessary to prevent carelessness in giving away posts by exposure or by wild and unneCCl:llmry
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?ring. The battalion snipers are apt to develop into."scallywags"
In habit and appearance unless good discipline is strictly enforced.
(e) Care of equipment.-This has already been mentioned above.
t must be remembered that telescopic sights are most delicate
Instruments and require testing and adjustment by an expert if
good results are to be obtained.
4. When a battalion is taking over a new line, the battalion
snipers should, whenever p08sible, spend 24 hours in the new
trenches with the snipers of the battalion to be relieved, in order
to obtain all the information available from them and to become
acquainted with the new line.
5. If a line is taken over in which the enemy's snipers have been
allowed to get the upper hand, the first task is the location of the
hostile snipers' posts. The enemy's loopholes should be searched
for systematically all along the parapets, together with any likely
sniping places in rear. The trees, sandbags, etc., in our own
trencheo should be searched for rifle bullet marks which may show
the direction of the hostile snipers. Sentries should be warned to
try and discover from what point sniping is coming, and to watch
for any flashes at night. When all possible haB been done to locate
the enemy's sniping, a system of loopholes should be decided on by
which every part of the enemy's line can be observed and fired on
from some secure position.
G. Cooperation between neighboring units is essential. Often
the best position to observe and fire on a certain portion of the
line is in the sector of the battalion on the flank.
7. Fixed rifle batteries for keeping certain points or localities
under fire by night are often extremely useful aB a means of hampering the enemy's work and causing loss.

!

33. COOPERATION WITH ARTILLERY.

1. Arrangements for intercommunication'.-A
certain force of
artillery is detailed for the support of each infantry brigade holding
a poition of the line. Batteries are allotted to sectors, and the
points on which guns are normally laid 1 are selected by the
infantry brigade commander in consultation "\\ith the artillery.
The zones of fire allotted to adjacent batteries should overlap, if
possible, at specially dangerous or important points.
The following system of communication between infantry and
artillery has been found to answer well:
1

Usually known as the" night lines."
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A code number or letter is given to each place on which guns are
laid and a sketch showing the code is kept by the company commander
in the trenches, by the battalion commander, at the battery observation post, and the battery. A direct line is laid from the trenches (at
some selected company headquarters) to the battery .. When fire is
required at night on any particular point it is 'sufficient to telephone
down the code letter or number, and the gun concerned opens fire at
once. If fire is required on any other place it should be described
with reference to one of the selected points. If this system is used,
careful instructions as to the occasions on which artillery fire may be
called for and a good understanding on the point between the infantry and artillery are necessary. Infantry must understand that
firing by night is apt to give away the gun positions, so unnecessary
requests for fire must be avoided; on the other hand, frequent opportunities arise of doing the enemy damage by artillery fire at night
and can only be taken advantage of if there is close cooperation
between the infantry and artillery.
In order not to give away permanent gun position!3, it has been
found to be a good plan to layout night lines for single guns from
positions to be taken up by night to deal with any special target.
The arrangements for the action of the artillery in' case of an
attack by the enemy are dealt with in section 41, Chapter IV.
2. Aggressive action.-In order to obtain full benefit from agWessive artillery action, close cooperation between infantry and artillery
is essential. Every means must be used to induce the enemy to
man his parapets or come out and expose himself and then to catch
him with infantry and artillery fire. Various schemes will sugg-est
themselves, and can be worked out between infantry and artillery
commanders.
It is a good thing to have a number of schemes both of retaliation
and of aggressive action worked out and communicated to all concerned, so that they can be put into force at once by a message"Scheme No. -."
3. Inforrnation.-The artillery require all the assistance they can
get a.~ to location of targets and the effect of their fire. Every endeavor should be made by the infantry to assist, and artillery observing posts should be connected to the front trenches for this
purpose.
.
Infantry officers should be instructed in artillery methods of
describing the posi~ion of targets, and it is a great advantage both
to infantry and artillery if arrangements can be made for every
infantry officer in turn to spend a few hours in the artillery obscrva-
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tion ~tation overlooking his part of the line. It helps him to know
the country from an artillery point of view.
.
. In describing targets, reference should always be made to points
In the enemy's line, not to portions of our own line. The same names
should therefore be given by infantry and artillery to prominent
objects in the enemy's line.
.
.The following rules should always be observed in reports sent by
the infantry to the artillery:
(a) The time and the observer's position must be accurately
"
stated.
(b) If reporting on enemy's artillery fire it must be stated whether
shrapnel or high explosive. The direction from which the shells
are coming should be given as accurately as possible .
. The fuzes of German shells frequently furnish valuable informatIon to the artillery. They should be sent at once to the nearest
artillery unit, with a statement as to where they were found.
.
4. Artillery observation posts.-Careful instructions are necessary
to prevent ar:tillery observation posts being given away by infantry
approaching them without precaution. On the other hand, artillery
have been known to draw fire on infantry positions by approaching.
headquarters, reserve positions, etc., without concealment.
34. SANITATION AND CARE OF FEET.

In view of the length of time during which the same line of
trenches frequently has to be occupied, special precaution must be
taken to keep trenches in a clean and sanitary state. A latrine
system of buckets or tins must be arranged whenever possible. A
supply of chlorate of lime will be kept in each trench and used
daily. Places for burying all tins and rubbish should be carefully
chosen as far from the trench as is practicable and should be
marked.
Bodiea of dead men will be taken right away from the trenches
to be buried.
.
The disease known as "trench feet" is caused by prolonged
standing in cold water or mud and by the continued wearing of
wet socks, boots, and puttees. It is brought on much more rapidly
When the blood circulation is interfered with by the use of tight
boots, tight puttees, or the wearing of anything calculated to cause
constriction of the lower limbs. It can be prevented by:
(a) Improvements to trenches leading to dry standing and warmth ..
(b) Regimental arrangements insuring that the men's feet and
legs am well rubbed with whale oil or anti-frostbite grease before
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entering the trenches, and that, so far as is possible, men reach the
trenches with dry boots, socks, trousers, and puttees.,l
(c) By taking every opportunity while in the trenches to have
boots and socks taken off from time to time, the feet dried, well
rubbed, and dry socks (of which each man should carry a pair)
put on.

(d) By arrangements to give the men some exercise daily so as to
maintain the blood circulation.
"(e) By the provision of warm food in the trenches when possible,
and by the provision of warmth, shelter, hot food, and. facilities for
washing the feet"and drying wet clothes for men leaving the trenches.
It is important to keep 50 extra pairs of boots in a battalion, so that
men whose boots need repair can be given another pair while theirs
. are being mended. This can be done by battalion or brigade
arrangements, a sman shoemaker's establishment being kept up,
which can go on working while the battalion is in the trenches.
35. COMMUNICATIONS.

Communications in the trench line are established by telephone,
but it must be realized that in the event of heavy shelling all telephonic communication is likely to be interrupted, and an efficient
alternative system of visual signalling and a service of orderlies
must be arranged and tested.
The adjutant is responsible for the communications of his battalion.
Battalion signals are responsible for all communications from battalion headquarters forward. The brigade signal section is responsible
for communications from brigade headquarters to battalion headquarters.
Itis the duty of all ranks to assist the signal service in the following
ways:
(a) Reporting breaks in lines to the nearest signal station,
(b) Taking care to prevent damage to lines by troops or wagons,
even if lines are badly laid.
(c) Taking in to the nearest signal section any telephone eq lJipment
found lying about.
(d) Preventing any unauthorized persons interfering with lines;
anyone seen interfering with cables who has not a blue and white
armlet should be asked his business and sent to the nearest head ..
1 Long gum boots are issued for use in the trenches and should be put on while the
men's feet are still dry. Gum boots should not be kept on longer than absolutely
necessary, as owing to lack of ventilation, men's feet sweat freely and the inside of
the boot becomes wet.
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quarters if his answers are not satisfactory; any civilian seen touching
lines should immediately be arrested.
Where telephone lines cross roads or tracks used by troops €Ir
communication trenches, etc., they must be buried or put up at
such a height as not to impede movement. All telephone lines
should be labeled at frequent intervals.
.
An efficient system of communication by orderlies must be arranged, and long messages, unless urgent, should, wh~never possible,
be sent by orderly to avoid congestion of telephone lines. Within a
brigade, each battalion details two permanent bicycle orderlies, who
remain with brigade headquarters for the purpose of taking messages
to their battalions. Battalions are responsible that they. always •
have at least two orderlies (in addition to the permanent brigade
orderlies) who know the way to brigade headquarters. There must
also be at battalion headquarters guides to every trench held by"he
battalion. .
Men should constantly be sent with messages at night so that
they may know their way about. They should be able to describe
accurately the position of their trench to the persons to whom they
t~ke the messages.
Headquarters should never be changed unless absolutely necessary, as it causes dislocation of the signal arrangements. Any
unit which changes its headquarters must at once inform the unit
above, and send an orderly to it to act as a guide to the new headquarters.
.
The signal service is responsible for giving the correct time, and
watches should be set by signal time.
.36. REPORTS.

Periodical situation reports are required from units in the trenches
at stated hours, usually at morning, noon, and evening. The
direction of the wind should be given in situation reports, as this
affects the possibility or otherwise of a gas attack by the enemy.
Any unusual occurrence is, of course, reported at once, and any
important change of wind should also be reported.
A casualty report and fighting strength return are required daily
from units as soon after noon as possible.
A list of material required for the trenches should be rendered as
early as possible in the morning (see p. 47).
Staffs must avoid burdening units in the trench line with unnecessary returns and correspondence; units, on the other hand, must
remember that delay or carelessness in rendering reports and returns
causes unnecessary work to the staff.
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37. GENERAL CONSIDERATIONS.

The importance of organizing a lin~: of trenches, and the distribution of the garrison within it, on a definite scheme and with
a definite object, is sufficiently obvious. There is, however, a
tendency, due usually to a lack of guidance from above, and also
to the frequent changes of units in a .line, to lose sight of this and
to remain content to make the best of what is found existing.
In
such circumstances the defensive line becomes a haphazard collection of trenches, and the organization of their defense or of an
offensive movemert from them is a matter of great difficulty ~
The objects to be sought in the organization of a system of trenches
are:
(a) To render the' front line invulnerable
to any small assaults
by the' enemy, and to create behind it a defensive zone of such depth
as will not only make it impossible for an attack, in whatever strength
it is made, to penetrate the whole of our defensive system, but will
cause the enemy such loss, and so disorganize his attacking forces,
as to enable our reserves to inflict on them a decisive defeat.
(b) To enable an attack on the enemy's defenses to be made under
the most favorable conditions and with the miniqmm of warning to
the enemy. To this end our front line of trenches should he pushed
within assaulting distance of the enemy's front line, and the arrangement of the trenches be such that the attacking troops can be distributed under the best conditions.
(c) In the normal periods of trench warfare, to reduce, by the
improvement of the trenches and an economical distribution of the
garrison, the wastage in our own forces, both from battle casualties
and from disease; and by skillful sniping and constant small enterprises to harass and inflict loss on the enemy.
Local conditions will largely determine the relative importance
of the foregoing considerations.
In a line of such length as now
exists there will be certain portions in which there are no objectives
56
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of sufficient importance to make an attack on a large scale either by
o~rselves or the enemy probable; on such portions of the front the
aIm is by good organization of the defense and minor offensive
enterprises to compel the enemy to keep as large or a larger garrison
than ourselves, and to increase his rate of wastage compared to oUI
Own. On other portions of the front there may be some objective
which is likely to be the aim of a hostile attaCk, whereas an advance
on our part would result in no commensurate gain; in such a case the
organization of the qefense is of paramount importance.
Or, again,
these conditions may be exactly reversed.
.
On a small scale, the same considerations apply to a brigade or
battalion front. Certain features are of tactical importance, while
certain lengths of trench offer no particular advantage to either
side. Thus the distribution of the garrison and the construction
of the defenses must be founded on clear tactical ideas and not on'
a uniform distribution of so many men to so many yards of front.
38. DISTRIBUTION OF MEN IN TRENCHES.

Dy day, provided there is a good obstacle in front covered by
th.e cross fire of machine guns, and supports can be moved up
rapidly, the front line should be held lightly, in order to minimize
loss from shell fire and the enemy's snipers, and to enable the
majority of the men to obtain better rest and shelter in the support
and reserve lines. By night, the front line must be held in sufficient strength to repulse raids by the enemy, and to prevent his
reconnoitering patrols from penetrating the front line; and also
because in a line held thinly by night the. men are apt to become
"jumpy."
.
The question of the number of men. placed in the front line of
trenches is, however, to a certain extent, affected by the question
of upkeep of the trenches. Experience has shown that trenches
can not be kept from falling in unless continuous work on their
repair is carried on. In order, therefore, to keep a line of trenches
habitable, it is often necessary to keep constantly in them a sufficient number of men to do the necessary work.
The distribution of a battalion in the trenches will usually consist of two or three conpanies in the front line finding their own
supports ?-nd two or one companies in battalion. reserve. Battalion
headquarters should be close to the position. of the battalion reserve,
and will be connected by telephone to headquarters of companies.
It has been found by experience that in trench warfare it is
advisable to make each company self-contained, i. e., each company
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should have its own trained grenadiers with a suffiCient supply
of grenades, itS own snipers, and men trained in laying out barbed
wire, making loopholes, etc. There may be in addition a party
of battalion grenadiers or battalion snipers, specially trained and.
organized for any special work.
39. MACHINE GUNS.

1. Distribution.-The
extra fire power now placed in the hands
of brigade and battalion commanders by the increase in the
number of machine guns enables men to be econom,i~ed in the
front trenches and a'larger force thus left available for counterattack.
A natural tendency is to place every available machine gun in
the first line trenches, in order to establish an impassable curtain
of fire in front of them. In the case of a bombardment, these
trenches are liable to be very badly damaged and most of the
machine guns may be destroyed. Any which have been located
will certainly be put out of action. This tendency must therefore
be suppressed.
The object to be aimed at is to place machine guns in such a way
that if, after a bombardment or by the use of asphyxiating gas, the
enemy succeeds in penetrating our lines, his infantry, at every step
of their advance, will be met with fire from machine guns which .
have been previously echeloned in depth, and will thus be compelled to stop.
It is not so necessary to cover a large area with fire as to arrange
for flanking fire from well selected positions; this fire will sweep
away the waves of hostile infantry as they try to push forward.
Commanders must therefore divide their machine guns between
the front line and the ground in rear of it, and in each particular
case must see that the emplacements blend with the surrounding
ground and fit in "ith the general scheme of defense.
.
The commander of the brigade machine-gun company must
always make a careful study of the whole sector held by the
brigade, with a view to insuring that the guns are placed to the
best advantage. Cooperation must be arranged on the flanks of
the sector with the machine-gun companies of the neighboring
brigades.
2. Protection and conaalment.-A
really bombproof emplace~
ment for machine guns requires considerable thickness of cov<>r,
and in the open this fact will render it liable to be easily located
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by the enemy, who will be able to destroy it if he thinks it worth
while.
.
Bomb-proof emplacements must therefore only be placed in
positions where the enemy can not observe them, such as on reverse
slopes, or where their relief conforms to the folds of the ground, or
in woods, etc.
The importance of keeping machine guns invisible in places
where a bomb-proof emplacement can not be concealed necessitates
the firing emplacements being made outside the shelters, but they
must be near enough for the guns to be brought into action at a
moment's notice. The shelters are only to be used to protect the
teams, and can therefore be dug as deep as required and so have an
almost invisible relief.
.
Firing emplacements must be as near the shelte;s as possible.
They can either be protected against splinters by fight overhead
cover, or be in the parapet without any head cover at all.
Firing emplacements can also be prepared in holes in the open in
front of or behind the fire trench. . These holes should be connected
with the shelters by underground passages. The gun should be.
mounted at the last moment on the extreme edge of the hole, either
without any protection at all, or, preferably, masked by a shield or
gently sloping parapet. If the hole and its surroundings are carefully disguised, it will certainly escape observation by the enemy.
Such emplacements should be frequently used behind the first lines
(see fig. 58).
.
When a fire trench is dug on a reverse slope, a very useful method
when the amount of work involved is not prohibitive is to dig such
holes in front of the ridge and connect them with the trench by
underground passages running under the ridge itself.
Machine guns can also be placed in trees in the same way as
observation posts.
In order to insure invisibility, all communication trenches leading
to the emplacements must be constructed as blinded saps. It is
also essential to prepare a large number of"emplacements in order
to avoid firing daily from those which are specially constructed for
the purpose of repelling an attack.
Machine gunners must never abandon their position in any
circumstances. If necessary they must allow themselves to' be
surrounded, and must defend themselves to the last. A lost position
has on many occasions been recaptured quickly thanks to the
tenacity and heroism of a few machine gunners. In order to render

j
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such a desperate resistance possible, machine-gun emplacerr.ents
must fulfill the following conditions:
(a) They must be surrounded by irregular barbed-wire entanglements, made as invisible as possible ..
(b) There must be several emplacements in case one should be
rendered useless.
(c) .The teams must be provided with protection against gas, and
have plenty of food, water, and ammunition.
3. Lew~ gum.-The
Lewis gun differs from the Vickers or Maxim
by its greater mobility and its inability to sustain a rapid rate of
fire for any length of time. Lewis guns should be ttsed in a defensive line to economize infantry and to supplement the Vickers or
Maxim guns of the brigade company, not to take their place. They
can be used in cooperation with the machine guns of the brigade
company to sweep depressions, covered approaches, etc., on which
these guns can not fire. Lewis guns fire over the parapet and can
therefore often sweep ground invisible from a machine gun emplacement, which is usually sited near ground level and .therefore has a
low command. There must be the closest cooperation between the
battalions and the commander of the brigade machine-gun company
over the choice of the positions and tasks for Lewis guns.
,A.sLewis guns are company weapons, their number in the front
line will usually be determined by the number of companies
holding it; it may, however, occasionally be advisable to take the
IJewis guns of supporting or reserve companies, if thereby the
number of men in the front line can be reduced" and if those
companies do not require their guns for other purposes.
Owing to the mobility of the Lewis gun and the absence of a
fixed platform, emplacements, in the ordinary acceptation of the
term, are not required. The Lewis gun can be fired off its light
mounting over any portion of the. parapet with very little
preliminary preparation, and its fire can be brought to bear on an
object very rapidly; a much greater liberty of action can therefore be allowed to this weapon than to the Vickers or Maxim gun.
Although emplacements are unnecessary, definite "firing placos"
must be prepared, either by means of loopholes or in depressions
in the parapet, defiladed from the front if possible.
.
In allocating Lewis guns to a portion of the defense, certain
fronts should be given to them, and the teams should be
thoroughly familiar with their "firing places," and the ground to
be swept from each.
It is just as essential to keep Lewis guns under cover during a
bombardment as it is to k('ep machine guns and their teams. In
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the case of the former weapon, however, as there are no definite
emplacements, greater choice is possible in the selection of the
s~ot for the shelters, provided the guns can come into action
wlthout delay.
40. ACTION IN CASE OF ATTACK.

1. The measures taken by the defense to meet an attack have
already been outlined at the end of section 2 (p. 9). The main
principles are:
(a) To stop any attack from the outset by' a concentration of
artillery, machi~e gun, and rifle fire, the moment the enemy is
seen issuing from his front trenches or collecting in them for an
attack. 1 To this end careful arrangements must be made for
o?servation and for communicating to the artillery by telephone or
slgnal the moment the enemy's attack commences.
(b) It must be understood by all ranks that, should the enemy
succeed in gaining a footing in our trenches, a counter attack made
at once, and without hesitatlon, will almost always be successful,
even if made by inferior numbers. Counter attacks by grenadier
parties, especially from the flanks, are often particularly effective.
On the other hand, if a counter-attack can not be launched before
the enemy has had time to organize and establish himself, then it
becomes necessary to wait till an attack with adequate artillery
preparation can be organized.
(c) Strong points and keeps organized for all-round defense
must be held to the last, even though surrounded, and whatever
happens to the'rest of the line. They will break up the enemy's
attack and give time for a counter-attack in force to be organized.
(d) An attack on any large scale will be preceded by a very
heavy bombardment, which may last several days and result in
the partial obliteration of portions of the front system of trenches.
During such a bombardment, special instructions may be issued by
. the higher commanders for the' temporary withdrawal of the bulk
of the garrison from portions of the front line. But strong points
and localities organized for all-round defense must always be
maintained.
2. All formations and units will have schemes made out for the
defense of the portion of the line for which they are responsible.
~hese schemes must always lay down the points of apecial tactical
lmportance which it is essential to hold. Arrangements should be
,made so as to be in a position to launch immediate counter1 A frequent method of attack by the Germans is to send on at first a few men
only, and if they are successful to follow up with large numbers.

.
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attacks, organized beforehand, to recapture any of these points ,..
which may be lost. If the important tactical points are _correctly
chosen, their recapture should make untenable any intermediate
portions of the line which may have fallen into the enemy's hands.
As far-as battalions and brigades are concerned, schemes of defense
are based on the following principles:
(a) The front system of trenches is the main line of defense.
Should the enemy, following a heavy bombardment, succeed in
penetrating into our line, he must be driven out immediately,
before he has time to establish himself there, and our front system
of trenches regained by counter-attacks directed ~gainst the points
of tactical importance.
(b) It is the duty of the immediate supports, without waiting
for orders, to reinforce the front line of trenches if required, and if
any trench is captured to counter attack at once without hesitation,
and if any trench is blown up to occupy the crater at once, or prevent
the enemy doing so by occupying our side of the crater and placing
obstacles in the hole.
(c) The battal;on reserve is to be used offensively to maintain the
front system of trenches by counter-attack.
Should the attack be
on such a large scale that the battalion reserve is obviously insufficient to attempt the reestablishment of the line, it will be used to
occupy a position to check any further advance by the enemy till
a cOUI~.ter-attackby the brigade reserve can be organized.
(d) The brigade reserve will be used on similar principles to tho
battalion reserve.
The brigade scheme of defense will therefore include:
(a) A definition of the sector for which each battalion in the front
line is responsible.
(b) General instructions as to how the line is to be maintained
in case of attack, with special reference to protection of the flanks
should the enemy succeed in breaking the line to the right or left.
(c) The distribution of the machine guns of the brigada company,.
and the manner in which they are to be used.
(d) Arrangements for communication with the supporting artillery,
to insure fire being opened on the enemy's front line immediately.
(e) The state of readiness to be maintained by the brigade reserve,
:"~'7.:::~nts for instant communication of an alarm to it, and for.

j

The brigade re.serve is usually in billets, or shelters, 1 to 2 miles
behind the front line. The defense scheme should arrange for it 10
move at once up to some position near the line of the battalion
reserves by the routes most sheltered from enemy's observation
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a~d artillery fire. These routes must be reconnoitered by day and
night by the brigade reserve, and guides must know them. "1Ule
the brigade reserve is falling in, a mounted officer from it should go
to.brigade headquarters.
The position to which the brigade reserve
'WIllbe directed in case of attack, and the time it should take to
reach it, should be known to battalions in front line. Arrangements
to communicate with the reserve when it has reached this position
must be made.
, (J) Arrangements for action of any guns of the brigade machinegun company which are in reserve.
(g) Orders f or first line transport.
Battalion defense schemes should include:
(a) Arrangements for alternative methods of communication if
telephone lines are broken,
.
•(b) Action of battalion reserve, and arrangements 'for cooperation
Wlth neighboring battalions in ca'se of counter-attack by battalion
reserves.
(c) Orders to officers in charge of strong pointf'l or keeps.
(d) Special arrangements for the action of grenadier parties, if
necessary, and for keeping up the supply of grenades .
. 3. The precautions in case of an attack by gas are given in spedal
Instructions issued.
41. ACTION OF ARTILLERY

IN CASE OF ATTACK.

To meet a hostile attack by night, in a fog or under cover of Bmoke
and gas, the important thing is to waste no time, but start the guns
~ring at once. Every gun should be normally laid on its "night
hne" (see p. 51) when not otherwise engaged, and, on receipt of a
pre-arranged signal, will open fire at once on this line, "sweeping':'
a certain amount where necessary. The officer at the battery then
endeavors to ascertain the situation, but, if the wires have been cut,
he must use his own"discretion as to continuing fire.
An alarm signal is necessary, and the occasions on which it should
be used must be clearly understood. Every precaution should be
t~ken to prevent it spreading needlessly to neighboring units. A
'VIsualsignal, in case telephone lines are cut, must be pre-arranged.
It is advisable to test the alarm signal arrangements occasionally,
?ut this should only be done by the brigade or division commander
In consultation with the Commander Royal Artillery. The telephone communications between the artillery and infantry should be
frequently tested by day and by night, and at least once every 24
~ours a round should be fired by the artillery, on a pre-arranged
SIgnal, to test the tim'e taken between the sending of the message and
the bursting of the shell.

•
\

CIIApr.J.1ER
NOTES

v.

ON THE ATTACK IN TRENCH

WARFARE.1

42. NEED FOR CAREFUL PREPARATION.

Success in an attack on a line of trenches depends on the training
of the troops and on the thoroughness of the preparations made.
Confusion is apt to occur i~ any assault; it is specially to be ex:pected when attacking a maze of carefully prepared positions, and
is the most frequent cause of failure. Unless it can be prevented or
minimized by, careful preparation and training, the enemy, whose
counter-attacks will have been planned and be taking place over
familiar ground, will probably succeed in driving the attackers back
again.
,
Time for preparation is available, and full use must be made of
this. The attack can, therefore, be said to begin weeks before the
lay fixed for the assault.
.
43. INFANTRY PREPARATION FOR A'l'TACK.

1. Reconnaissance.-Units in occupation of a system of trenches
must always consider their line and the enemy's defenses from the
point of view of attack. Constant observation and patrolling will
be required to add to the information available. The ground between the opposing front lines must be accurately reconnoitered
so that no unsuspected obstacles, such as sunken wire or ditches,
may hold up an assault. Every effort must be made to locate
machine gun emplacements or strong points in the enemy's line, so
as to be able to assist the artillery in the bombardment of the hostile
defenses. The whole of the enemy's system
defenses over which
the assault is to go must be made familiar to all ranks. ,A great deal
of information is available from the excellent trench maps compiled
from aeroplane photographs and a study of the photographs them- ~
selves.2

of

1 This chapter is not intended to be exhaustive and does not touch on very many
most important preparations and arrangements which have to be made ~TJ. the case
ofan attack on a large scalo. It is intended to serve as a general guido ae ~r thu ~urange.
ments necessary on the part or brigades and battalions.
J The use of a magic lantorn to throw aeroplane photographs on a screen has been
;ound of great value.
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~. Plan of attack.-In the plan of attack the following are the chief
pOlllts to consider from the point of view of infantry units (brigades
and battalions):
.
.
(~) The distribution of the attacking infantry, i. e., the number
of hnes or "waves" required for the attack, the points opposite which
~he .assaulting lines must be strongest to deal with important obJectlVes, the detailing of parties for special tasks (" clearing" parties,
carrying parties, parties to dig communication trenches back to our
front line, etc.). Definite objectives must be allotted to each body
of men down to sections
. (b) The use of machi~e guns and tren'ch mortars to support the
attack, and arrangements to send forward a proportion of these
behind the attacking infantry.
.
(c) The employment of grenadier parties .
.(d) 'The protection of the flanks, and arrangements for cooperation
WIth, and assistance of, neighboring units.
(e) Arrangements for communication.
(f) Arrangements for supply of small-arms ammunition, grenades,
tools, etc.
-'
'
.
3. Training.-Before
taking part in an attack, troops that have
?een a long time sedentary in the trenches will require special trainIng to fit them for the assault. They will require marching and
exercise to harden them. The enemy's defensive lines should be
reproduced to actual scale somewhere well behind our lines, and
the troops be practiced in the assault, with and without officers, till
e:ery man knows his role in the attack. The cooperation of grenadIers with the rest of the infantry must be practiced.
.
Signalers will require practice in visual signaling.
4. Preparation of trenChesfor attack.-All possible preparation of
the trenches should be done long before the attack takes place,
otherwise our intention to attack will be made plain to the enemy.
Therefore in every system of trenches dispositions for an attack
must be considered, and only minor additions should be necessary
previous to the actual attack.
It should be the aim of every commander to push his front line trenches before an assault 88 close to
the ~nemy as possible or at least to within 200 yards. This may be
done by sapping and then joining" up the heads of saps. '
'
Advantage can sometimes be taken of a dark night and a new
tr~nch be dug in front of our old front trench during the night. In
thiS case the party must be large enough to insure getting cover the
first nightr This method will also only be possible if the troops,
97000°-17-5
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holding the line, by stopping the enemy's patrols moving about,
have established a superiority in the "debatable ground."
Assembly trenches must be prepared so that the successive waves
of assaulting troops can be launched at the required time. These
trenches should be prepared gradually .. As far as possible use
should be made of the existing trenches. A stereotyped form can
not be lai4 down for assembly trenches. The requisites are:
(a) There must be easy egress both above ground and by communication trenches.
(b) The assaulting troops must be close enough up.
(c) The general line must be perpendicular to the line of advance.
~In arranging assembly trenches care must be taken to' provide
forming up places for the various special parties, such as grenadiers,
working parties, etc.
Sidings will probably be required for reserves. These can be
suitably made off the "up" communication trenches.
.
Communication trenches must be provided in sufficient number to
avoid congestion. One for up and one for down, traffic per battalion
frontage at least will be required, and between the last lines the
nUmber will require further increase, so that finally there will be
one trench leading into the front line about every 50 yards.
Signboards will be required on all communication trenches showing
which are for up and which are for down traffic. Care must be taken
to make those intended for evacuation of wounded wide enough and
with sufficiently easy curves to allow a stretcher to pass.
Saps should be dug forward to be converted into communication
trenches to the enemy's front line when captured. These should be
tunnelled under the parapet, and when time allows be continued
underground instead of above ground.
Exits from trenches must be prepared. These can either be made
out of sandbags or by means of ladders. If ladders are used, all the
ladders in one bay should be nailed together top and bottom by
planks to prevent a ladder falling. Care must be taken that the
tops of ladders do no( protrude over the parapet.
In short, the preparation of trenches for assault entails the careful
selection of the position of every man prior to the assault, and then
the preparation of forming up places to suit.
.
Our own wire must be cut by parties detailed from the assaulting
battalions. It should be cut during darkness the night before the
assault. 1

-=--_.

.

1 The tact that our own wire has been cut can be disguised by cutting transverse
gaps or by echeloning the original wire thus
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Bridges will have to be made over our trenches at' certain points
to provide for the advance of the artillery.
5. Small-arms ammunition, grenades, food, water.-Stores of smallarms ammunition, grenades, food, water, tools, and Royal Engineer
material must be established in the trenches.
They must be conveniently placed for carrying forward to the captured position. One
man should be in charge of each store. Special carrying parties will
require to be detailed to carry the stores forward. Dumps of stores
should be arranged in echelon, so that those in the trenches can be
easily rfplenished.
44. EQUIPMENT.

. ~ssaulting tr~ops should be as lightly equipped as possible, but
It IS difficult to reduce the weight carried. below the following
scale: 1
200 rounds small-arms ammunition.
One day's rations (in 'addition to iron ration).
Two sandbags.
One pick or shovel to every third man.
Extra wire cutters, flares, smoke candles, etc., will be carried by
a prbportion of the men.
The equipmcnt of grenadier parties is dealt with in the pamphlet
on "Training and Employment of Grenadiers."
.~renadiers carry rifle and bayonet and 50 rounds small-arIll8 ammunItion.
45. PRELIMINARY

BOMBARDMENT.

The artillery will prepare the way for the assault by battering the
enemy's defenses and destroying his obstacles. It will be the duty
of the infantry to assist the artillery by continually reporting information gained about the enemy's line, and by observing the effect
of the artillery fire mainly as to whether strong points or machine
gun emplacements are being suitably dealt with, and the success
or otherwise of the wire cutting.
It is also necessary for infantry
?fficcrs to make certain that they and the artillery commanders are
In agreement as to the places where the wire is going to be cut.
t' This bombardment will probably take a long time, and during that
lme the garrisons of trenches should be reduced to avoid the casualties from the enemy's retaliation.
.
The enemy must b~' prevented from repairing his obst'cles and.
~nches after they hav~ been damaged by artillery fire by 'keeping
E 1 Arrangements for storing packs of troops taking part In an att~k must 1~
l\eh man's name should be marked on his pack.
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the damaged portions under f1re of trench mortars, rifle grenades, .
machine guns and rifle.
Definite tasks must always be allotted to trench mortars, in cooperation with the artillery.
4G. THE ASSAULT.

The bombardment is ~ept up till the moment fixed for a~sault,
when the artillery lifts, and the assault is launched.
The assaulting troops will consist. of successive waves, each wave
consisting of men extended at about one man every two yards,
and with about 50 yards between waves. The number ~f waves
will depend on the distance from our front trench of the final
objective.
The pace will be. moderate, and on no account must a
wild rush be allowed. The assau~t .must be pressed on above
ground till its objective is reached, special parties being detailed
to clear up the trenches over which the assault passes. These"
"clearing" parties accompany the assaulting waves,. but remain"
behind in the trenches which they have been detailed to clear, .
while the assaulting troops press on to the final objective without
entering them. "Clearing" parties will be composed largely of
grenadiers.
.
~
The assaulting troops, on gaining the final objective,. proceed to
consolidate. Royal Engineer parties and carrying parties to take up
.the tools and material required must be detailed beforehand. It may
be imp<.>ssibleto take up material till after dark.
Parties must also be detailed to consolidate tactical points in
rear of the assaulting troops, as they are gained. They will be"
. assisted by the "clearing" parties, when these have finished their
task of disposing of the enemy.
.
Generally speaking, then, attacking troops will consist of:
(a) The troops detailed to carry through the 88sault to thefinaI
objective.
.
(b) The clearing parties who dispose of any enemy left behind
in the trench(;o over which the assault has passed.
(c) The parties detailed for the consolidation of tactical. points
behind the ~'laulting troops and parties to carrY up to the assault~
ing troops the material required to consolidate the positions won.
_Special arrangements will have to be made, and special bodieS
of troops detailed to form a defensive flank ~on each side of the
front assaulted, and also to attack isolated or semi-isolated strong
. points encountered on the flanks of assaulting troops. (See Figs.

1
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The relative strength of the various parties can not be laid down.
They vary according to circumstances. The important principle is
that every body of troops has a definite task assigned to it and
knows what that task is.
47. ACTION OF ARTILLERY DURING THE ASSAULT.

At the moment fixed for assault, artillery fire must "lift" from .
~he actual places to be assaulted, but must be kept up on the
Immediate flanks of the attack. Once the assault has been launched,
the duty of the artillery is:
.
(a) To keep down the fire of the hostile artillery. This is done
by the counter batteries.
, (b) To prevent the enemy bringing up supports and reserves,
b.ykeeping up a steady fire on his communication trenches and other
hnes of approach and places in rear where troops might collect for
a counter-attack.
.
(c) To give continuous support to the infantry during their'
advance and to .deal ",ith obstacles, strong points, etc., which
may be holding tl~em up.
The difficulties of this latter task are almost entirely those of
observation and intercommunication.
It is often impossible owing
to smoke, dust, etc., to see exa.ctly where the infantry have got to,
~nd What is stopping their progress. The obtaining of t~mely
Information from the advanced troops presents great difficulties,
and will depend largely on the efficiency of our counter-battery
Work.. If the enemy's guns are not silenced, they will form a barrage
?chind our attacking troops which will make the sending back of
Information exceedingly uncertain.
.
The measures to be taken to insure, so far as possible, continued
artillery support to the infantry during the ad vance are as
follows:
(a) A proportion of field guns dug in close to our front trenches
are Useful to cover the flanks and give close support to the infantry.
(b) Battery commanders must place themselves where they can
best see the general situation and keep touch with their batteries,
and must be prepared to act on their own initiative, in the absence
of information and orders from above.
(cj Each battery must have a forward observing officer, whose
dutIes are to keep in touch with the infantry commander whom
the battery is supporting, to keep the battery commander'informed as
to the exact position of the infantry, and to assist him in ranging on
to anything that is checking the progress of our infantry.
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The forward observing officer must be provided with telephone
and signalling equipment.
In selecting his position. he must
remember that his business is to assist the battery commander, not
to join in the infantry fight, and that his information is of no use
unless he can get it through to the battery commander. His best
position will normally be the farthest point forward to which gopd
communication has been opened up. He must keep the battalion
commander informed of his whereabouts. It is then the duty of
the infantry to let him know their requirements, and the measure
of support they receive will depend largely on their reports being
clear and intelligible to the artillery. For this reason it is very
necessarY that infantry officers should understand what information
the artillery require.
Some form of light signal, visible to aircraft and artillery through
smoke and mist, is required to let everyone know when the infantry
have gained a certain objective. It should be sufficiently portable
to be carried by every man. Flags and screens have been. used, but
they often get left behind and are then very misleading.
A proportion of light trench mortars should be brought up' behind
the infantry as soon. as possible, and it may sometimes be possible
to use them against some point which is checking the advance.
48.

EMPI,OYMENT

OF

MACHINE

GUNS.

The role of machine guns in the atta~k is.(a) To assist the artillery in the preparation of the attack if
required.
(b) To cover the assaulting infantry with their fire and to keep
down flanking fire.
(c) To fill up gaps that may ocr.ur either latf;'rallJ~or in depth.
(d) To assist in the consolidation of the position and repulso hostile
counter-attacks.
It is most important that all machine guns are allotted a ~Jefinite
task and given definite orders. The guns of the brigade company
may be allotted as follows:
(a) Some to cover ad vance by firing on the enemy's parapet,
kwping down fire against flanks of attack, and sweeping ground in
rear of enemy's first line, till masked by the advance of the infantry.
, (b) Some to follow up the aStiaulting infantry. A proportion of
these guns should accompany the parties detailed to cOIlf\olidate
. tactical points in rear of the assaulting troops. Usually, IJowi~ guns
only will go forward with the assaulting infantry at first. But some
of the guns of the brigade company must he brought up as Soon as
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possible after the assault has reached its final objective. These
guns should not fire before the advance; the line of advance of each
gun should he carefully selected beforehand.
(c) Some may be de"tailed to tire from .positions in rear on points
where enemy are likely to collect for counter-attack.
Lewis gum,J, owing to. their mobilitv, are very suitable at the
opening of an attack to provide covering fire from the front. Under
cover of darkness, 'smoke, or artillery bombardment, Lewis gunner9
can creep out in front of the trenches and establiBh themselves in
shell holes, ditches, lQJlg grass, etc., where it will be difficult to
detect them. They may thus be able to cut wire which the artillery
have been unahle to cut and to fire on'hostile machine gun emplacements, loopholes, and parapet.
Lewis guns will accompany the assaulting troops, but not in the
first line, and' will assist to keep down the enemy's machine-gun
fire, cover the reorganization of the infantry, consolidate the ground
Won, protect the flanks, and repel counter-attacks.
49.' USE
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will

Grenadiers
principally be employed in dearing trenches,
after theHe have been snccessfully attacked, and also to check and
d(:stroy hostile bombing parties attempting to countm:-attack. 'They
~111 be required to dear a portion of a trench from the flanks when
lts capture from the front has failed.
Full instruction:3 on hand and rille grenade~ anci their employment
are to be found in the .."Training and Employment of Grenadiers."
, Emphasis may here be laid on the neces."lity of new unita arriving
at the front with thoroughly trained grenadiers, and also on the
necessity for organizing with great care the supply of grenades
during an attack.
.
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nuried telephone wires will previously have been installed in
o.ur front-line system. These ohould be carried on up to the front
hne, and 'wire be ready to run across to the h~E'tile line when captured. These wires will, however, be very exposed and can not
be relied on.
Visual signaling and runners will therefore often be the only
means available.
'The issue of disks, rockets, flares, or other improvised signals and their use must therefore be arranged. ReceivJug stations for visual signaling must be arranged for in our trenches,
and these must be suitably protected. '

APPENDIX A.
WINTER
BREASTWORK

AVENUES.

COMMUNICATION TRENCHES.

1. The "winter avenue" is primarily designed for construction in
winter in ground where deep communication trenches are impossible and the difficulties of digging are increased by the soil clinging to tho shovel and preventing a long "throw."
2. Trace.-The trace is designed to reduce labor by combining protection from enfilade fire with passing places. A change
of direction is made about every 60 yards to safeguard the avenue
from being swept from end to end. Each arm is broken twico in its
length at the passing places. Thotm are made sufficiently wide to
permit of stretchers passing the angles. The breaks are righthanded to enable a man to fire down the trench while keeping most
of his body covered. In the arm nearest to the trench whence the
communication starts, part of the inner breastwork of the passing
places is omitted so that each section of the arm can be enfiladed
from the parapet.
The avenues and borrow pits are flanked by means of short }Jreastworks projecting from the elbows of the parapet.
- 3. Profile.-The height of the parapet wi.lldepend on depth below
the surface of the- ground at which the trenc;h gratings will be clear
of the subsoil water. Six feet of cover at least must be provided,
and the more of this there is below ground the less the labor required
for the parapet. But even if submerged, the gratings, being 'wired
to the transoms, give a good foothold; and they can always be raised
by putting another transom on the trestle, the parapet being heightened correspondingly.
A trench .is, however, always advisable ..even if the gratings are to
be at ground level, as it acts as a drain and supplies some earth for
the parapet". The sides of the trench should be revetted by slipping
planks, brushwood, or netting between them and the trestles, stakes
being added if necessary ..
The borrow pits should be as far as possible from the breastwork
c'onsistent with the p~wer of "throw" in the particular ground. A
2-foot berm is the absolute minimum.
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4. Time of construction.-Th~ av~nue can be made in from 10 to 12
~!Oursby two to three reliefs, and so can be completed in one night.
5. Preparation.-The
most careful preparations must be made,
tnaterials calculated out beforehand, and transported to the nearest
convenient place under cover. There they must be laid out in such
a tnanner as will insure rapid and easy issue in the dark.
Working parties must be carefully calculated and divided up into
small gangs .
.The officers and men for each relief should be carefully practiced
by rehearsal by day in their roles in the operations on which they will
be employed.
It will hasten the work and prevent confusion if the avenue is
started from both "ends, and a stores dump is made at each of them.
It is generally inadvisable to extend a working party of 100 men
from one point at night. The line of the proposed avenue should
be divided into sections by marking stakes or other means, and each
party led direct to its starting stake by its officer.
.
G. Tracing and reconnaissance.-TheRoyal
Engineer should reconnoiter the ground at dusk on the preceding night, and mark out with
tapes the lines along which the hurdles are to be placed.
If there is any danger of the tapes being observed by the enemy
during the day, tracing must be done at dusk on the actual night.
The infantry officers in charge of parties should accompany the
tracing officer and should familiarize themselves with the approaches
to the dumps and starting points.
7. },fen and tools and materials.-The

men and tools and materials

are as follows:
First relief (5 hours).

~~t
run.

\
Roval Eng"meer ••...•....•......
lnrimtr

Per l00-yard rnn.

1--------------

28

50 (2 officers, 5 noncommls."loned
220 (5 officers, 20 noncommissioned

£:~?~~
~~~::
~~~:~
~~:~~~~~~:~::
!
ras;:h

officers).
ofIlcers).

220.
200.

3
1ng rods. • . . . . . . . . . . . . . . . .
s'rOOt urd!es....................

50.
1 25.
4 100.
200 (3 inches diameter).

\Vi~e1i~~f~i~~ir.egatige5(:iex:.(1)8

(2)

3 ftra f~r first hurdles.)
- oot rabbit netting .•.. ~.•.•.....••••.

11,056 feet (18 pounds),

8 yards.

t

20,400 feet (450 pounds),

200 yards.
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Second relief (5 hours).
Per 4yard
run.
Royal Engineers •••....•.........
}
Infantry •.. J•••••••••••••••••••••
(1)
'I'ools .............•..............
1
18-inch hurdles..
4
IS-inch rabbit netting .•.. yards..
8
Sandba~il.....................
•..
70
Wire (14 steel wire gauge).......
(2)

Per lOQ-yard run.

1

100.
200 yards.
1,750.
(3)

1 As in first relief.
2264 feet (4, pounds).

a B,aOO feet (11Z} pounds).

Third reUej.
Per 4yard run.
Royal Engineers

.

~h~~n:[!.::::::::::::::::::::
:
Picks .•......................
Trestles ......••.......••....
8-foot gratings
I'lanks for revetting •• "
Mauls •••••••••••••••••••••..
1 Special gratings
creased accordingly.
2 Square feet.

.
.

2
4
4
4
3
11,
248
,

Por lOO-yard run.

fiO(1 officer).
110 (2 officers, 10 noncommissionod
110.
100.
76.
3R.
1,200.2
12.

for passing places to bo calculatod

and 8-foot gratings

officers).

to 1)0 de.

NOTE I.-The length of third relief depends on whether the full
amount of digging has been carried out in the first and second
reliefs. If the full amount has been done there is no necessity for
a third relief, as the trench gratings can be laid by the Royal Engineers
next morning.
NOTE2.-No mauls in first two reliefs on account of noise.
NOTE.3.-Reliefs are reckoned from time of leaving dumps.
8. Organization of working party.-The
most convenient unit
of organization is a squad consisting of two Royal Engineers and eight
infantry.
This unit is completely equipped with tools and materials
as in column 1, paragraph 7, and does 4 yards of avenue.
(a) Every five squads as above should be formed into an officer's
party, with four noncommissioned otIicers and four spare men, and
does 20 yards of avenue, or just the length between the breaks
for which special squads could be provided if necessary.

"is
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(b) If the tactical situation permits,. the infantry should le~ve
their equipment at the dump, and carry rifle and cartridge slings
only.
(c) In the first relief each infantryman carries pick and shovel
slung.' Slings of spun yarn or cord should be attached to these
~ef~rehand by the party.preparing.the stores. In addition, a hurdle
IS gIven to every two infantrymen. '
The two sappers carry the measuring rod, pliers, pickets, wire,
and rabbit netting.
NOTE.-Netting being in rolls would usually be carried down
.by the four spare men in every officer's party.
'
(d) In the second relief four infantrymen in each squad carry
the light hurdles and the other four carry the sandbags. Royal
Engineers' carry the wire and netting (but see note to c). Tools are
taken over from first relief on the ground.
9. Extension.-(a) A squad should march to its work in regular

m~~

.

The men are numbered and the hurdles lettered for purPoses of
reference.
.
(b) When the leading squad reaches the farthest forward end'
of the section allotted to the party, the hurdles are placed on the
ground netting downward and feet to the tape.
The men lay their arms 5 yards from the tape.
.
(c) The Royal Engineers then meas~lfethe distances of the picket
holes from the tape. The infantry then dig holes with the picks
for the pickets and hurdle feet.
While the infantry are making the holes the Royal Engineers
prepare the wire.
(d) \Vhen the holes are complete, hurdle feet and pickets are
put in them and the earth pressed down. (If the earth is so hard
as to neces~itate hammering, mauls must be brought and muffled,
but only in circumstances of a very special nature must hurdles be
mauled in, as the process strains them.)
.
(e) Nos. 1 and 7 then hold the hurdles, the Royal Engineers put
on the first two wires and the rabbit netting, assisted by the remaining infantry. The work will be greatly accelerated if the infantry have had previous practice.
'
(f) As soon as the netting and the first two ties are fixed, the in~
fantry begin to dig. While they are doing so the Royal Engineers
fix the other ties, and see that the borrow ditch is kept 2 feet or more
as ordered from the netting stakes.
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(g) When filling in the parapet, care should be taken to keep
the weight of earth against the rabbit netting greater than that
against the hurdles, in order to avoid forcing the latter over toward
the trench.
10. Tasks.-In the :first relief the number of cubic feet of earth
in the parapets of the squads' task is 360 cubic feet (i. e.; 4 times 6
feet by 5 feet by 3 feet) .. This will be too much for the men to do
in the time at their disposal after completion of wiring, etc., but
they should be able to fill up to a height of 2~ feet.
In that case: .
Parapets=300 cubic feet.
Two men in the trench dig 30 cubic feet each=60 cubic feet.
Five men in borrow ditches dig 40 cubic feet each=240 cubic feet.
In the second relief there are 60 cubic feet of the lower part of
the parapet to be done (as above), and the top parts of the parapets
amount to 210 cubic feet, a total of 270 cubic feet. This should
easily be completed by the eight infa.ntrymen in four hours, including
filling the sandbags.
11. Action of reliefs.-At the end of the first relief the infantry
stand at their tasks. The second relief extend beside them and
take over their toold. The first relief then put on their equipment
and file off. Not until after they have gone will the second relief
lay doWn their rifles and equipment ..
Royal Engineers hand over tools and duties in similar manner.
12.. The work should be easily completed in one night if careful
preparations have been made and if not greatly interrupted by fire.
Until the end of February a third relief is always possible before
dawn. It should be provided. At the end of the first relief it can
easily be seen if the third relief will not be required, and message
to that effect sent.

APPENDIX

B.

RAPID c\VIRE ENTANGLEMENTS.

The following are two methods of putting up wire entanglements,
when
rapidity is essential.
.
.
FIRST METHOD (USED BY FRENCH).

Days of wire fencing about 90 feet long are prepared beforehand,
u~ing light posts 7 feet 6 inches apart with horizontal top and bottom
Wlres and diagonal wires. For the top wire and one of the diago- .
nals barbed wire is employed, plain wire about 0.15 inch thick for
~he others. Each bay is then rolled up and weighs about 90 pounds;
It can be carried easily by two men if _a stick is passed through it.
To put up the entanglement, unroll the bays along the front at
90 feet intervals and drive in the posts. This gives the front row
?f the obstacle. In rear of it unroll and place more bays, zigzag fashlon, so as to form a series of equilateral triangles with the original
~ine. In this portion two rolls of fencing are required for each roll
ln the front row. Repeat the same process to form additional
sections.
.
Light posts are necessary from consideration of weight, but as
there are three posts alongside each other where the straight and
zigzag portions meet (except in the front and back row of fencing,
When there are only two) a strong support if!!formed if the posts are
bound together.
.
SECOND METHOD.

See figures 30, 31, 32, which sufficiently explain the method used.
• As a variatidn of this method, work may be commenced bymak-.
Ing the fence on the front line of posts first (work of Nos. 5, 6, 7,8),
then joi.ni.ng the first line of posts by criss-cross wires to the second
(work of Nos. 1, 2, 3, 4,), and lastly making the fence on the rear
posts. The advantage of this altel'.o.ative method is that the workIng party then has the obstac1ehetween them and the enemy the '
Whole time they are working, inste~ of having to carry stores and
Work in the second stage in front o~ th~ ?bstacle erected by Nos.
1, 2, 3, and 4 in the first stage,•
17

APPENDIXC.
ILLUMINATION

OF OBSTACLES

AND FOREGROUND.

The lighting up of the foreground and obstacles at night is of great
importance.
'
The usual means adopted for this purpose is the Very light, of
which a liberal supply is now available, but occasions may arrive
'when the undermentioned methods will prove of value. These
lights should be so arranged that they can be put in action lnstantaneously when the enemy approaches the obstacle; they must
illuminate the whole of the obstacles and the foreground while
leaving the defenders in shadow.
BONFIRES.

Bonfires are effective when fuel is to be had. They may be built
closo to the line of the obstacle, with screens behind them.
A bonfire should be so built that it can not easily be pulled down
by the enemy. A stout post may be fixed upright in the ground,
and the fuel built up round it in the form of a cone. Or three posts
may be erected, .3 or 4 feet apart, with sticks nailed to them horizontally so as to form a cage, and the fuel piled inside. A heap of
shavings or dry leaves should. be placed at the bottom, and means
of lighting arranged in connection with it: For this purpose a length
, of instantaneous fuze may be used, with one end in a small bag of
gunpowder, under the heap of shavings, and th~ other inside the
work. But the fuze must be kept in thoroughly good condition.
Friction tubes form an excellent means of ignition. They can be
fired by the release of a weight'which is attached by wire "tothe eye
of the pin. The tubes must be rigidly fixed, and ,strong wire used
for suspending the weight. The blast from a friction tube being
considerable, the end of the instantaneous fuze nearest the tube
~hould be 1 inch away from it. Both ends of the fuze may be packed
with quickmatch to insure ignition. 'Another method is to arrange
a match under the shavings so that by a pull on a cord the match
will be rubbed against an igniting surface. The shavings must be
enough to make a bright tIame at once, and petroleum or pitch
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should be added to them if available. Materials for renewing the
bonfire should be kept at hand. Small pieces of canvas should be
fixed over the firing arrangements to rrotect them from weather.
LIGHTS, ILLUMINATING

WRECK •

.Lights, illuminating wreck are articles of store. They can be lit
'Wltheither instantaneous or safety fuze. Instantaneous fuze should
?e stripped at the end to insure good contact with the light. They
Illuminate. a circle of about 100 yards diameter and burn for about
20 minutes.'
.
ALARMS AND FLARES •

. Where night attacks may be expected, automatic alarms and flare
lIghts are useful adjuncts. They are usually combined with the
ob.st~cle. One of the simplest alarms is a row of tin pots, each con~alll111ga pebble, hung on a wire fence so as to rattle when the latter
Is disturbed. A piece of tin 2 inches to 3 inches in diameter, such
as the top of a jam pot, may be bent around the wire and will answer
the same purpose. Trip wires can be arranged to fire a rifle, or to
fire a cartridge, which in its turn will ignite a flare.
It must be borne in mind that flares lighted within a few yards
of the perimeter of a camp, or close to a parapet, are difficult to'
Screen effectively and are likely to be a source of greater danger to
the "defence than to the attack; they should therefore be used with
great caution. At night troops have a tendency to concentrate their
fire on any brilliantly illumi.nated area. A number of flares capable
of burning from two to five minutes are preferable to one or two
bonfires; a better effect is obtained from flares by placing them at
Some height above the ground. Convenient trees may be used for
this purpose.'
. .
Arrangements for automatic alarm signals, in connection with
e~tanglements or intermediate fences, generally have to be improVIsed on the spot wi.thwhatever materials are available.
A trip flare that has been found to work satisfactorily consists of
Oabalanced board fixed in a trench having at one end the flare and
at. the other a heavy weight which is temporarily supported. The
tr~p wire having been pulled, the support beneath the weight is
WIthdrawn, and the end of the beam falls. By this means the flare
appears above ground, and the jerk given to the beam fues a frIc:.
bon tube attached to the flare by instantaneous fuze, and so lights
~~
.
0
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The flare is composed of a mixture of nitrate of potash, sulphur,
and orpiment (Lights, G. S., long, Mark III).
A similar device for the firing of a mine or bonfire outside,the pit,
composed of straw, dry wood, etc., is readily set on fire by a small
I-ounce cartridge composed of five parts white sugar and four parts
chlorate of potash, inclosed in grease-proof paper, fired by either
instantaneous fuze or electrically by No. 14 fuze, with metal cap
with the me~l powder removed.
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c. l'ire trench •.. d. Barbed wire cattle fence.
e. Srep!l. ','
Or a and b may be omitted and the legsofJhe C.T~ defended., from...
\!h,! pal'~p~t. J '_
'.
~-

~\:.i;T'-.
~-~ •..:- ..!
Arr.;-n~emI'1'I/'of Lt:'tMo1e:J.

,r" Sruntf,;"f.;(,.t'eltnr&LY'~92
FIG. 21.
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.--1-'"--1

4 lIol'izontal 'Vir~s.
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Inclined Wire.
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FIG. 23.
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(a) DOUBLKAPRON'.

(Il P/tFn.

':"'-t

enemy
B

c

. (Ii) Ilrrgn~elNl1l
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(f) Rapid Double Feuce.

Elevation

of A. Bud B.

The nUlDeritls 6how bolV tlle NUllIbel'S work.
.
.•
Xci, 3,4, 5 and 6 work on Fence A. :-10. 7,8,9 and lO.on Fencl') D~'
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(j) FRENCH

RAPID WIRE.

Seermcl "Method.
Ei/(. i. •
Iron Post (angle iron)
with ",ires coiled on,.

Fig. li.
Wooden Post S.in. to 4.in.
diameter witl1 wires coiled 00.

----r~~
~

~Oll.r

coila 01" wlio".r

c~

:

or

W/I'q

I'

/.\

:

I'

:i
:,1

il
II
I'

:1

Fig. Iii.
The numbers

show how the 3 wires on each fost are stretched

ouf:.

"'---7'6'~-'

Fie.

iv.

,.~ho,,'iug arrangement
of wi", lx-t1l"<'enany pair of po~ts; the alT01l"~•
" sho1l" bow the wit'(' ilO to No unroiled.

FIG.29-a.
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""'.0
.~I.i'.:-
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,\/"

COMPLETED

ENTANGLEMENT.

Fig 32.
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.,)
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of' Men
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SPECIMENS OF SUITABLE COVER AGAINST 5'9-INCH
HOWITZER SHELL FIRE.

~_

~
~

Concealment

ThIn layer of Emb.
1 toot of Broken Ilrlck
in SandbagS.

2 to4'eet.

Loga'wlred

together

11 to 3 feet.
Waterproof felt Bod Cor.
rugated lroo

i ,

B~~~W:t~~I~':":~
'." ..
Distributing

Course

Earth

Cushion

11mbtot' wired togel.l1er
with corrugated Iroo
DDdemeath.

FIG. 39.
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SMALL CORRUGATED

STEEL

SREL:rEn.

(go&- E/e,ohonlj

See-liOn

.'

Each'arch is mllde"up of two corrugated sleet sheets, 2 ft. 3 ius. 'wide,
bolted together. Eight arches form a sholl:lr 14 ft. long. The arel/eJ
ol"erlap'll ins. anl11l1'8 bolted_togeth!lr.
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MACHINE.GUN

1.

:EMPLACEJUNT

EMPLA.CEMENTS

as fixed by Commandant
NOTembcr, 1916.

of IIImimnm dimensions

WITli
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FIG. 51.
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. MA.CIIIKE.apN. EMPLACEMENTS.
br minimum

dimensions

M fixllJ by Commauwmi;

of M.G. Sohool,.

No,ember. 1916•
. 2.

EJlPUCBKINT

WITH

OVERHEAD

FIG. [;2.
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SUNmNG.
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