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SOME NOTES

on THE

Minor Tactics of Trench Warfare

WITH SPECIAL REFERENCE TO
THE CO-OPERATION OF INFANTRY AND ENGINEERS

MAJOR B. C. BATTYE, RE.

INTRODUCTION.

One of the most deeply rooted traditions of the British Army
is that, battles are won more by the strong right arm of the British
J'lghung man Ll)sm by mechanism and genius. In emphasizing this,

s underestimated the value of mechanical inventic
A0 s rguanntion. (1% is, however, the duty of the tact
to ensure that. the h soldier shall at lenst meet. his opponeat
in hand o hand confliet. on_approximately even terms, and

ving
ensured this much, the British soldier armed with bayonet and
fired with the traditions of his race and the grandeur tice of
our cause can be safely entrusted 1o do the rest mare recent,

development of trench warfare hos introduced so many new conditions
and surrounded us with an environment, so entirely novel and unex-
pected that ideas tend 0 become fogged and the most nebulous and
contradietary opinions exist with regard to the minor tactics of the
form of warfare. Many who by their training and experience are
tions from these experiences, can ouly
by the very nature of their duty obtain them at second hand; while
of those who do obiain this experience at first hand, many. are unable
o of thoso who eauld 50 few return
to tell the tale that little or no progress is gained towards the general
elucidation of these problems,
Several weeks enforced idleness socompanied by frequent dis-
cussions with other similarly placed regimental officers bas provided
sportunities for thinking over these problems. The following
notes originally prepured for locture purposes comprising a preliminary
attempt to erystallize some of the ideas and lessons of the st six
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months into a logieal anslysis of the whole subject are the fruit of
these mediations. It is the writer's firm convietion that the time
has now come for some such treatment of the subject and that &
thorough sppreciation by all officers of the vorious phases of trench
operation and their relative importance is sbsolutely essential for the
prepertio and carrying out of relisble defence schemes, for the

ing up and exeoution of sound operation orders, and last but
mn |mt if the right lessons are to be learned from failure, s correct
understanding of the many still unsolved problems of trench warfare
and the circumstanes still attending them may be of great assistance
in paving the way for a thoroughly systematic investigation and
eventual solution.
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The Minor Tacties of Trench Warfare
WITH SPECIAL REFERENCE TO
THE COOPERATION OF INFANTRY AND ENGINEERS

PART 1.
Trench and Field Warfare compared.
1. Movery Wan or Two Trems. -

Modern “civilized” warfare, 80 called, now falls into two cate-
gories, viz,, Field warfare, which has hitherto formed the bulk of all
military operations, and Trench warfare which has hitherto
confined to siege operations but which now forms the major part of all
itary 1o our Field Service Regulations the chapter
doseribing the battle is composed largely of deseriptions of the methods
%0 be adopted in the preliminary sdvance culminating in the buildiag
up of a strong firing line prior to the ssault. To the assault. itsclf
only a feur lines are devoted mainly composed of bands playing and
Dbugles and shouting. Recent experience goes to show that instead of
a single paragraph, volumes might be devoted to the study of this
phase of the battle which now usually extends over many weeks in
Place of the fow seconds previously allotted.

‘This dragging out of the assault into protracted trench operations
Insting aver muny weeks constitutes modem trench warfare and is due
o the necessity of making frontal attacks against carefully entrenched
‘positions, owing to the absence of any flanks which may be tumed,
which is in turn due to the enormous size of modem armits enabling
them t0 hold the whole length of a frontier from end to end.

It is most probable that s soon as the enemy's forces have been
Sty uluged] n spnben 10 mndu it impossible for lhem 0

sharter
w r.n hnck on, or e Tikely, be dntrlupmm'. by ok
mew methods of defending their lines depend upon men than
upon the more highly developed use of Sl pmm.ed machine
guns, combined with the employment of musses of artillery, we shall

seo the resumption of field operations on & grand seale such 0 those
of August Inst.
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2. Fimo Warrase.

The distinstive characteristics of field operations as compared

mana
(B) The majority of mpvnsnbumy fuls upon the stafl.
() Field works when carried out are generally constructed by
working above ground and mare or less free from fire.

8. TRENCH WARFARE.

“The distinctive features of trench fighting, on the other hand, are
8 follows:—

{a) Frontal attack by force resulting in much greater ferocity
and more hand to hand fighitng, the ultimate object of these fronts
attacks being the produetion of those flanks which did not previously

af responsibility and initiative falls on the regi-

(¢) Field works have to be conbtructed by working below ground
umder the olose range fire of the enemy leading to the adoption of hoes
in the place of shovels, also under the cover of darkness.

(d) Trench warfare eonsists entirely of the attack and defence of
fortified positions, resulting in—

(i) Short ranges in which the long range features of the modern
rifle and machine gun are no longer a necessity, suggesting the adoption
of an entirely new type of weapon, capable of combining the flst
trajectory of the rifle with the highly curved trajectory of the trench
mortar r hand grenade. A combination of the rifle and beyonet as
now used with & single pattern of grenade capsble of being cither
thrown by hand or fired from the rifle, would sppear to be the ideal

(if) Deliberate methods resulting in slow progress, advance by
sap and parallel, the espenditure of much more time, and consequent
feasibility of adopting much greater elaboration in detail, and the use
of much more highly soientifically dnte]wpsd applisnces, requiring
time and deliberstion in their exploym

4. Evovmox or Twexcs Wamrams vmos Fistp OPERaTIONS.

(i) This generally tokes place in approximately four phases as
Tollows:—

(a) The attack of sn entrenched postin Las beki 1ald ol
distances varying from 200 yards to 500 yards and the firing line
have been compelled to dig-themselves in, i rile pite.

o

(b) These rifle pits are connectedl up into a continuous trench line
and at the same time the firing line advanced and dug in as far as
possible under cover of darkness.

(c) This position is then counter attacked by the encmy and
probably part of the line lost and again ro-established by a counter-
counter attack during the sccond or third day.

(d) This line having resisted counter attack is then consolidated
and held over n period extending from days Lo weeks prior to a general
sssault.

The above is what appears to have happened in Gallipoli.

(i) During the first and second phases, while the assaulting line is
being established and dug in, groups of men will have been established
m m“md pneilinns offering natural cover from fire, which must he

to the main line without delay, while other men will
e e e flanks in
the air, resulting in gaps in the line.

These gaps must be closed up and the flanks mads secure by

additional trenches o1 the earliest possible opportunity. A
case of this kind osourred after the battle of Neuve Chapello where one
‘regiment ocoupied a trench with its left flank in the air and 150 yards
in front of the rest of the line. The attempt of the enemy fo get
‘behind this trench at night was only anticipated just in time by the
comstruction of a combined communication and fxnking fire trench
connecting up the two. The enemy actuslly sttacked the digeing
party while at work, byt were driven off.

‘This may result in the establishment of  general front line of
the most grotesque shape which may have to be altered and adjusted
Inter, usually by digiging new lines of trenches at night.
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PART 1L
Holding an Entrenched Position.
1. Intem-pEPENDESCE OF CoNSOLIDATION AND Drrmwoe.

To enable & position to be held for any period, consolidation ia
absolutely essential und ss this cannot be carried out effectively
umless the position is effectively defended, a superiority of fire main-
tained and the encmy's organized annoyance overcome, while on
the other hand no cffective defence can be maintained unless the
position haa been consolidated, the two are inter-dependeat and
‘must go together. The first duty of all regimental officers is to com-
‘mence the consolidation of s position the moment it i acvupied, and
10 go on consolidating unceasingly and without resting until relieved
by another unit. This unit must then earry on the good work day and
night without ccasing until the position has been sendered absolutely
imprognable by the construction of ndﬂmct e
and every artifice known to the engineer, lur care being taken
i continue the ssme palicy 4s that ndupued Ty the last unit.

2. ConeoLmaTney yor Dvexcs.

The nature of the wark to be done naturally depends upon the
nature of sttack which s expected and it is therefore advisable to
consilr ench {1 8, i3 the following order, which is that in which
they ill usually ocer

A, Counter attack.
B. Shell fire.
Assoult.
D. Daily wear and tear.
E. Deliberate attask and bombing.

B—COUNTER ATTACK.

For protection against counter attack thros things must be
lopt in view.

(@) Protection from enemy rifle and shrapnel fire which ean
usually only be obtained by connecting up the rifle pits already dug
into a continuous trench of the usual type3 feet by 3 feet with traverses
and 18:nch parapet. fo s sandiog.

1

Nothing more then this can a3 a rule be obtained in the short
time svailable between the holding up of the attack and the delivery
of the counter attack. Overhead cover, shelters, and such like should
not be attempted at this stage and any pare time available should
‘be spent in establishing:—

(i) A line of obstacles of any description out of materials available
muficent to bold up, the wsanliing troops under closs raogs gre

b sl placed upside down and the lgs wired
together, and other similar methods.
(iii) Finally, provision must be made to facilitate rapid
from the trench for delivering the counter charge, should the aesaulting
traops sueceed in passing the obstasle,

A—gupLL FIRE,

For protection against shell fire it is necessary to construct eover
against two types o

(@) Bhrapnel
®) High explosive.

(a) For protection against shrapnel, splinter-proof shelters must
be constructed and up to the present this has been done on two differcnt
systems as follows:—

(i) What may be ealled the eollective type of shelter s o)
immediately behind the front line to hold from 6 to 12 me

(ii) The second or individus! type consisting of amﬂl shelters
wanstrueted in the fire trench itself, each large enough to hold one
‘man lying or two sitting.

There are serious objections to the first system due to the difi-
eulty of getting men out. rapidly when fast sleep to meet & sudden
assault st night, and for this reason, many officers prefer the second
system

There is probably ample scope for both systems adopted simul-
taneously; if this is to be done the small shelters should be constructed
first and the larger ones added behind later if opportunity permits.

With regard o the sctual construction of theso different types
of shelter, practico diffcrs according to locality and material available,

ide “Field Entrenchments” Chapter V, p. 94. (Imperial Army
series, John Murray & Co., price 15, a most exeellent handbook).

the smaller type of shelters, in dry weather the men will

invariably cut out recesses or “funk” holes under the front parapet
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and it i very difficult to check this practice. The most practical
coure o gdop i 0 sccupt these eseses s neviable, and to supply
shoring them up obtained from the K. E. or perhaps
bl g away the parapet there, roof over with a corrugated
irom sheet or timber, and rebuild the parapet again on top, vide,  Field
Entrenchments,” pp. 99 and 105,
Vhen constructing shelters two or three points must be carefully
attended to, the rest is common sense:—

Roofing timber should always \mhm to four times as strong
23 appears neosssary, if they are to

() The sides supporting the ol e oot
ags in the type illastrated on page 105.

i) Grogud plasen, i . 301, et b provided, or the sides
will collapse.

Pussdos give protection sgaiust short bursts of our own shrapnel.

(1) With egard to protection sgainst high explosive shell, it is
of course impossible to devise any means for proteetion against dircet
hits and the only course hitherto adopted is toi—

(i) Locate the effects of bursts by eonstructing parados and
traverses 4 to 5 yards apart and, if the nature of the soil permits,
cutting recesses, though this interferes with the construction of shelters
under the front parapet.

(ii) Reducing the size of the target by keeping the trenches as
narrow as possible.

(iii) By general concealment. rendering observation more difficult,
Lhough the i of this method ate far less than in field warfare,

i e close range from which observation of firo is carried out.

B Fusure Aevelopments may rosult in the withdrawal of most
of the men from tho front trench in arder to avoid losses from shell fire,
the defence of the trench itself being entrusted more to well protested
machine guns, backed by Artillery; the men being posted in a sup-
porting position 100 yards ot 50 to the rear, ready to counter attack at
any given instant.

is disposes of the known methods of protection for men.

teotion iy lss Bowever bé given 10 Taceeg sommunieations.
Recent experience goes 1o show that the telephone system complotely
eollapses under intensive shell fire and it is impossible o describe the
utter ehaos which results from the complete breakdown of all message
communications during o heavy bombardment, This suggests the
enormous importance of establishing  second and alternative system
af visual signalling, 10 fall buck upon when the telephone system has
‘broken down, and is a point which has not yet reccived the attention it
deserves.

18

C.—assaviz.

Be ing the methods. i inst.
assault. it is advisable to consider the poliey to be adopted in carrying
out trench improvement gemerally. There has been o tendency

this campaign to try and impose new methods and types of
protection on troops holding the firing line based on cxperience gained
in the construction of fortifieations cither under peacs conditions or
at a considerable distance from the encmy.

Such attempts have usually proved futile and in dealing with men
fighting for their lives it is impossible to do more than direet, guide,
and control the natural instinets posscssed by the average soldier.

The policy to be adopted should he similar 1o that employed by
the engineers when training a large river lisble to food, i.¢. it is im-
possible suddenly to divert from ita natural course, and the most. we
can hope for is to train it in the general direction wo want, by a small
push hero and v litlo push there, and so by gradual influcnco gain the

b here alittle push there, and. the desired
effect. For instance, every British soldier if left to himself will dig
himself down 12 feet deep or when the soil will not permit will build
up his breastwork 12 feet high, therehy cnsuring ample protection
from shell fire, but rendering the trench sbeolutely impossible o
defend against assault. The regimental offiecr on the lookout for this
can entirely counteract the disadvantages of this tendency by making
the men leave a narrow ledge which can afterwards be well revetted
into u fire step, while still permitting of & deep passage in rear, To
attempt 1o stop snd prevent the doepening of the trench at alfped
be unpractical; it eannot be done, since it runs counter to the soldiers
ol St Th i whoiin 40 1o e ciming of R
boles already referred to.

Am assault delivered on the front fire trench has on most occasioes
4ill quite recently been supported by preliminary gun firo slane, that.
is the assaulting columas actually charge wnsupported by any fire.

Under these circumstances it stunds to reason that for making
the actual assoult o eover s required, and & trench becomes more of a
dissdvantage than otherwise.

For resisting acsaults under these circumstances the following
points must. therefore be kept in view—

(@) First and most important of all, obstacles must be provided
and the front must be well wired in.

(ii) Foellity must be provided for enabling the whole garrison to
fire over the top of the parspet unimpeded by headcoves. For this
purpose a complete fire step well revetted throughout its whole length
is abeolutely essential.
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(iii) For facilitating supervision and control & passage behind
the firostep giving complete protection from. fire while standing
upright, should be pmndad thin will develop naturally awing to the
instinet of the soldier to protect himself, us already explained; it
requires o positive attention.

(iiii) Finally, provision must be made for rapid exit from the
trench, which no longer serves any useful object, to deliver the countee-
nhl!xe

More reoently however, such asssults have been covered by—

L Hand grensdes thrown from the front line in an assaulting
column. This can be checked by placing the obstacle sufficiently far
out o provent the bomb throwers gosting within hand range of their
‘main trench, that i to say, mot less than 40 yards. Thisis sn important
‘point which should not be overlooked in placing the obstacle.

IL Recontly by usphyxiating gases;  this has been met up to the
present to & certain extent by the employment of respirators and sir-

tight helmeta.
It s }w-nm cortain hat the enemy will develop and improve
this method of eovering the uitack, which suggests the advissbility

o kg ot o i e Jom hy large numbers of men, V'nsn by
hin
una with special protection sgainst. gases for the gun -lLluhmmh
and supported by Artillery ready registered on to the glaeis. It is
possible that providing each maa with an air cushion which can be
doflated and carried flat in the pocket but which can be conmected
by tubing to an sirtight helmet and blown up by a bicycle pump,
(ot by the lungs), while in the trenches might prove a satisfactory
solution.
Owing to the unrelisbility of telephonic communication under
shell fire, a pre-arrangod rocket signal might be used to signify the
‘moment when the actual assault has been launched.

IIL And more recently stil by the use of liquid fire jets. The

‘best protection knawn for this ia averhead cover with 6 or 12 inches
thickness of eorth. There s always a danger with overhead cover
of the occupants being caught like & Tat in o trap, especially after 8.
preliminary bombardment by high explosive shell.

V. And finally, provision must bo made to facilitate the immediate
delivery of s counter sttack upon the supporting line if temporarily
ocoupied by the enemy. The success of this depends entirely upon
e being deiver dtchuely ca fop of the melée in the front trench,
which at once indicates the importance of—

¥ 5
6] l..m.uve hy the regimental officer in command of the support-

s, aud
) e ey supporting trench which should not be
more than 100 to 130 yards behind.
D.—DALY WEAR AND TEAR.

For protection against daily wear and tear the following must
be provided:—

L As already indicated, s passage behind the fire step for pratee-
tion standing.

1L The provision of head cover and therefore of loopholes. 1f
the trench is to be held effectively from day to day and the enemy’s
orgunized snmoyanee is to be kept down it i absolutely essential to

maintain a superiority of fire st the close e R
this loopholes are an absolute necessity and are ususlly supplied at
about one per 2 or 3 yurds.

“Three types of loopholes will be met with as follows:—

(i) The type, usually run up hurriedly by the troops themselves
when first acoupy trench, made from sand bags. Sand bag
loopholes are, as usually construsted, extremely dangerous, being
wery conspicuous and seldom bullet proof; they will not last more
than. a few doys and at best should be looked upon ns an entirely
temporary expedient and discouraged as much 45 possible.

(i) In the sbeence of steel loop plates wooden box loopholes
ean be used which will usually be made up by the R. T and brought
up 1o the trenches and fixed in place ot night in place of the sand
bag loopholes. Tt is a great advantage to all concerned if the Infantry
can fix these themsclves but this requires previous training. Such
loopholes are usually fixed slightly skewed with the small opening
towards the enemy and rendered invisible by & small 5-inch canvas
curtain painted to imitate the soil which can be dropped while not
in use,

(i) Steel plates. These give the greatest feeling of confidence

10 canceal as far ns possible by
conecaling the upper cdge by horizontal boards leaded with clods of
earth, ete. A wavy-top lodphole plate would proably be less con-

111, The organization of & complete system of systematic snnoy-
of it i

attack.”
o
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IV. The provision of miscellaneous arrangements for hygiens
e T
‘magaines, and officers’ and telephone shelters, ote.

E.—DELIBERATE ATTACK AND BOMBING.

For protestion against deliverste attack and bombing it is casent iAl
first to understand the German method of dominating our pos
by sap. Imagine two lines facing each other approximstely me
yurds apart. The Germans push out saps at ntervals up to within
20 yards of our lines and so establish what may be termed bomb heads
from which they throw hand grenades fnto our trench, thus making
the majority of our front trench line practically untenable, besides
seriously affecting the moral of the garrison. For some time cons
siderable controversy raged over the best method to be adopted to
counteraet. this policy, and costly sorties were made oa the enemy’s
sap heads, ususlly resulting in the capture of the sap head without
the loss of & man but its eventual evacustion with o loss of more than
50 per cent of the garrison, owing to their being eut off from ull supplics
by the uncrossable glacis between, It is now generally sgreed that
while occupying & position even on the defensive it is advissble to
push out saps e soom as, if not. befare, the enemy is seen to be doing
the same. It i true that this results in sontact being made in hall
the time and therefore Joses that “time” which it i the object of
all defensive measures to gain, but on the other hand this method
ensures cantact in the centre of the glacis, well out of reach of your
own main trench and under conditions of equality for both sides,
which may not oly prolong the preliminary bomb contest sufficiently
%0 make up for the time lost, but aléo protects your main line from
continual sumoyance and loss of moral and nerve, the inevitable
result of being daily pelted with bombs and hand grenades. Tt is
$hus now sgreed that even on the defensive saps should be pushed
out at ance to o distance of certainly not less than 40 yards in advance
and approximately 60 yards apart with the object of keeping the
enemy at amu's length and preventing him from. approsching. and
dominating your main position.

“This policy of domination by sap and homb cen be reversed and
the tables completely turned by running out saps opposite those of
the encmy, allowing Bim to advance until within 10 or 15 yards, snd
talking care not to be mined in turn. When the saps have upyrmmhe‘i
a8 clase as this, the sap is rushed, preferably at night, and a
established 48 near 0 the enemy’s main line aa possible; mam\v\hxle
the gap between the two saps i dug through s rapidly as possible
and the whole captured ssp made good and part of your own system.

w

This happened near Givenchy last Decomber, the gap between the
3o 'saps took 22 hours to sap through, working both ways st once
snd the garrison was in the meantime supplied with bombs, smmuni-
tion, food and water, by means of a rope attached t0 u string thrown
seross the glacis in between the two approsching sap heads.

For actual protection against bombs, various methods have been
tried involving the use of wire netting, but few, if any, have proved
entirely satisfuctory or worth the trouble and labour involved in their
‘provision, the men usually prefer to take their tum in a sap head and
Srust to luck.

Where there is o likelibood of the enemy penetrating your own
network, it is advissble to loophole the traverses st intervals, and
establish double blocks which will be described later, on cach side of
the threatened length. This will ensble you {0 effectually prevent
him from estending his lodgment, laterally, by bombing slong your

It stands to reason that every effort should be made to hinder
the enemy's work, particularly on his saps, and thus enable you_ to
construet your saps 43 quickly s he does. With this object in. view
systematic smmoyance should be arganised, every possible encourage-
ment given to the troops to show an aggressive spirit, an sttitude of
mind which is not natural to the British character, which infinitely
prefers to live aud let pers should be organired and made a8
independent and free from regimental duties and control us possible.
They should be given encoursgement and focility for snoying the
enemy an every possible occasion at all hours of the day and night,
by the assistance of telescopic sights, rifle tests, and other devices.

Bomb guns and rifle grenades should be employed lylh‘mmedly
against the cnemy's approaches, For this purpose however, it is
essential to have & bomb thrower and rifle grenade which are securate
to within & few inehes. Until recently the ordinary type of trench
mortar as well a5 the Hale's rifle grenade could not be depended upon
to fire accurately within 10 yards of the target with the result that
they are seldom if ever taken seriously, beiog looked upon mare a3 &
Dlaything whose employment usually ends in drawing both the enemy’s

fire and the consequent curses of the garrison

3. Remmescmons.

Retrenchments fall into three classes as follows:

{a) The second ar bombing line first cmployed by the Germans
inst the Fremch. This consists of a shallow trench established
from 10 to 20 yards behind the front line, which is secupied during
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assault by a second line of Tnfantry armed with hand
i ‘appronches from this to the front ling being blocked and covered
by rifle fire. On more than one oceasion the French succeeded in eap-
turing the whole of the German first line but having got, there were
immediately bombed out of it by the second line; being unable to
fire back over the parados or to retaliste in any other way, they were
compelled to withiraw after the capture of the main trench and the
loss of 80% of their numbers. A similar method was employed by us
during the winter for the construction of posts at intervals immediately
behmd the front trench, which was flooded, using the parados as &

T kit ot adopted by us s a regular principle, the
iden is cloarly conveyed in Fig. 5L, p. 02, Ficld Entrénchmente.

(8) The secondl supporting line approximately 100 yards behind
the front from which the immediate counter-attack wnu]d be de!lvulsi
and which should be as earefully built up for ultims ce a8
the front line and nt consist, a8 often happens, of a Srliae stolien
and dug-outs constructed entirely for the comfort of the supporting
troops. This second supporting line should have all the approaches
from it o the front line carefully double blocked.

(c) Strong points established at intervals in both the rmuc B
second supporting lines. These should be located ususlly af
hoads of all communication trenches and the zoutes of all ps xuu]ung

in & 6ross or tes work.

PART IIL.
Attack of an Entrenched Position.

“The sitack of any entrenched position usnally takes place in four
phases, as follows:—

1. Delieruis advancs up o within meang range.

a lodgment in enemy's network.

a M nmnmz the lodgment in enemy’s network.

4. Extending the lodgment in enemy’s network. ~ *

1—DrumEnate ADVANCE.

Should the front main trench previously held, not be within
assaulting distance of the ¢nemy's position, an advanced position
mustbe takeh up, within that range, before any attempt is mads
to carry the position by assault. It stands to reason that the fire
Ewept zone across which an assault has ta be made should be as short
a8 possible, about 100 to 150 yards. 1If, however, this is much less:
than 100 yards it is impossible to bombard th memys frout s
‘without risk of serious loss to one’s own men. This range may passibly
be reduced in view of the moro extended uso of high explosive hal
in place of shrapnel. - An aliernative mothod is to establish s trench
within 50 or 60 yards of the enemy and withdraw the garrison during
o bombardment.  This, however, is attended with serious diffcul
in launching the actual asseult st the eorreot instant, unless it s
carried out from a retired position in rear, necossitating the crossing
of the front trench which, however well bridged, will form a very
effeative obstacle to the assaulti

Ll
is the difficulty the enemy will m:pmeum in strengthening their
obstacle. 1f 200 or 300 yards of glacis are left beéween, the enemy
can continue improving their obstacle st night with steel posts, ete.,
4l it is almost impossible to destroy it.

“There are twe methods of taking up this advanced position:—

(@) By means of night advances and entreaching under cover
of darkness.

(8) 1f the above s not practicable, by alternative saps and parallcls
& fully described in the Text Books on Siege and Fortress Warfare.

Having established and consolidated this advance position, the
second phase commences,
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2. Osraive & Lovawext.

“This also consists of two phases:—

A. Preliminaries.

B. The sctual assoult.
A—rrELomNmEs,

Before any assaulk can be lsunched against the enemy’s fromt
line, fivo points must be carefully attended to beforchand, as
follows:

I Covered ecommunications must be established across the
glacis 80 43 to enable the garrison of the captured trench to be com.
sl sl e e
This ean usually only be dane by running saps out as far as possible
immediately opposite any advanced posts or enemy sps 50 8s to
shorten the amount of work to be done sfterwards. It is possible
by this method to establish saps, the forward and most advanced
ceotion of which will probably have to be blinded or actually tunnelled
in the form of a shallow mine, up to within 10 or 15 yards of the enemy’s
advanced sap heads, thereby leaving only & few hours work necessary
to complete the whale communications.

1. The enemy's strong points, keeps, and sbove sl his machine
lacements must be located beforehand, by every
means at the disposal of the staff, 1.6, by @rial reconnaissunce, (sup-

y night
patrols and engineer reconnaissance earried out by the m—‘., This
work i of the utmast importance and fully justifics the employment of
& il P oo R le iy 14 Lo Lol sru poiots.
When it is considercd that a few machine guns, well w
arrest the attack of & whole division, it is impossible to exaggerate the
importance of this point.

IIL Guns and troops must be massed beforehand, behind the
front to be attacked, without giving warning to the enemy. Men have
to be massed 4 to § per yard and undor cover from shll fire.  To

trenches containing small shelters behind the front line. To prevent
the construction of these trenches giving warning to the enemy, similar
dummy trenches may have to be constructed on other portions of the
front.
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TV, Vast quantities of various kinds of stores must be eollected
in depots as near as possible to the firing line for use the moment, the
assult has been lsunched, consisting of

(a) Small Arm Ammunition.

@) Grelmlw‘

(¢) San

@) Portabie stacle frames.

() Barbed wire.

(f) Timber, planks, cte.

{9) Corrugated iron sheets.

V. Arrangements must be made for the rapid denvery v the
nssault from the trench by—

{a) Clearing gaps in the home obstacle.

() Making steps in the front wall of the trench to facilitate rapid
et

This is best done by eutting notches for the feet in the front wall
of the trench, reinforcing, when the ground is soft, by driving in a
16” to 20/ length of 4" plank pointed at one end. A picket driven
into the parapet o set as & hand grip is of grest assistance when
climbing out of the trench.

(c) Arrangements as wn alternative to the above two, for enabling
the troops 0 start the asault from in front of the home obstacle, a3
often done by the French. This can be done in two ways—

(@) By digging & small trench over night in front of the obstacle
connecting up to the sap which pass through it, or—

i) Filing out-snd lying downi in Front of the cbetacls during the

preliminary intensive bombardment immediately prior to the asssult.

“This method cannot of course be adopted in conjunction with an
terrupted bombardment as described Iater on.

B.—THE ACTUAL ASSAULT.

The actual asssult again consists of three phases:—
{a) Destruction of enemy’s obstacle.
{b) Suppression of the encmy's fire
{¢) The aetual delivery of the charge and crossing of glacis and
obstacle residue.

(a). Destruction of enemy's obstacls.

This is the so far unsolyed problem of this war, The following
‘methods have been tricd with varying succes:—
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(@) Destrution by gun fire both shrapnel snd high explosive.
“There is 1o doubt that this method can destroy an obstarle effectively,
‘provided the bombardment is continued for & sufficient length of time
at maximum intensity and with the cxact range obtained and kept
lhmu;(}mut the bombardment.  Under modem practieal conditions of

it is not always possible, expecially in extremly fat
iy w\lh considerable difficulties for dircet obscrvation, to cnsure
these reaults, especially if the bombardment. is continuous and no
‘opportunity of eorresting the fire exists while it lusts

(%) Other miscellancous methods have boen tried on 4 mall scale
but are searcely applicable on a large scale, namely, mining which of
course s striotly limited in its application, firing of grapucls, ehain
shot, and destruction by bombs, gun-cottan torpedo tubes, etex
ed out rapidly
short time immediately pnur 0 the sssault, which is essential if
i i ksl A gy

(2) o s e ot b R
through an entanglement, maintained continusouly for several weeks
complotely destrays its value as an obstacle, thereby leading to the

ecessity of continuous repair against this form of wear and tear.

Tt will be scen from. the above that up to the present no mothod
yet adopted can be considered us entirely succossful ar tharough in the
destruction of the enemy’s obstacle, %0 that no matter what method
s adopled, we are always face to face with the existence of an obstacle
residue along the whole length of frant, whose condition will vary
from complete obliteration. here aud there in short lengths, to bo
‘absolutely intact in others. - This has happened again and again, the
‘most recent case being on the last asssult in Gallipoli.

Wo sro hercloro conpeled (0 scept the exitence of an itaclo

i i by T

R sty i i L ﬁre wh:le this
is heing dont

(8). Suppression of Fire.

This also occurs

two phases:—

(a) Preliminary suppression of fire, usually by Artillery either
simultancous with or immediately following the destruction of the
‘obstacle and just prior to the delivery of the assault.

(®) Simultancous suppression during the actual Tnfantry sssault
and while the glacis and obstacle are being crossed and its dmlmnlwn
completed by hand. This is the second great unsolved problem
this war.

2
a. Preliminary suppression.—This is attained by the delivery of:—

(i) An intensive bombardment on the encmy’s frout trench,
, and strong points, partieularly machine guns, and
) tlm mlabhnhmm of & curtain of shrapoel covering all ap-

roaches
(i) xhe wppw:m of the enemy’s Artillery fire by long range

Of thee’ by far and away the most fmportant s the mmung
up if possible of the enemy's machine guns which again emphasises
hoiabinlie(s et o aat ket G T s ummy
increases the number of his machine guns, the importance
point will grow and develop, until it s quite possible that it il be
‘the firc of machine guns only, Which may have to be considered, that
of Infantry being practically negligible. 1f the position of machine
ggums have been correctly loeated it should be possible to ensure their
complete destruction by the fire of bomb guns, provided these can be
trusted o fire aceurately since it must be remembered that the target
40 be hit is only & yard square and the supply of bomb ammunition
in the firing line very liil

An important point which i liable to be overlooked ix the necessity
of extending the length of the enemy’s trench under bombardment
lsterally on both flanks of the actual position about 1o be assaulted
and maintaining and continuing the bombardment on these flanks
after the frontal fire has ceased; otherwise there is a damger of the
unshalen enomy on both flanks eatehing the assaulting lines in this
viginity by flanking fire.

These portions of the mmmn;lm require very special attention
and moro earcful orehand than the rest of the front,
incs aftx smphurs o A58 patton et il bl o QMY
with the eoemy and will have great opportunitics of extending the
;»ag...m Interally, which must be seised without. hesitation provided
Been made beforehand for enshling this to be done.

bl suppression.—This problem has not yeb been
solved and up to date we have trusted entirely fo the after effects of
preliminary intensive bombardment. Other methods which have
een tried are as follows:—

1. Interrupled bombordment.—This is o method first adopted by
the Fronch by which s borobarde ' bartipted f5 o shory
LESRUE i fire during which the enemy com
their shelters and man the parapet in espeotation of the e
b g e bt R ol s enly resumed presumably
first. with shrapnel and after with high explosive, and the process
repeated thee or four times until the enemy oeass to leave their shelters
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when the assault can be delivered with greater chances of success

This method is really & way of icreasing the after effects of o prelim=

inury bombardment snd is in no true sense a simultaneous suppression
of fire.

“This method aléo permits of & certain amount of correction of
fire during the first pause, should tho observing oficer discover that
the actual range of the obstacle has not been obtained.

1L Hand grenades,—Hand grensdes thrown by the first asssulting
line 48 soon 5 they reach within 20 or 80 yards of the enemy’s tronch.
This is of course only effective during the crossing of the last 20 or
30 yards, and, if the enemy’s obstaele has been coreretly placed, will
be of no assistance while destroying the obstacle residue. Owing
however, o the difficulty of placing an obstacle in the very centro
of the glacis this very seldom oocurs and hand grenades have already
proved valusble in keeping down the fire of the defence while others
cut the barbed wire, A combination of this and the after cffests of
& preliminary intensive bombardment are the only methods hitherto
adopted by us on any seale and have proved fairly sucosssful under
certain eircumstances.

1L, The explosion of a mine under the encmy's trench co

A G RAA % L Bowarer siesety Tkl e siriionthns
but is extromely effective in the aseualt of special strong points, Hill
60 is & case in point.

IV. The use of asphyxiating gases comes under this head

V. The application of liquid fire projected under high prossure
has lready been tricd by the Germans with varying success. We shall
probably hear and e more of this in. the future,

The necessity of this simultancous suppression is of course
obvious. The following suggestion appears a good ono:—

“The discharge of 3 or 4 salves of heavy bombs and rifle grenades
from trench mortars and rifles over the hends of the assaulting line
while it is crossing the glacis and obstacle residue.

The great difficulty about this is the necessity of sbsolute accurate
ranging and control of the trench mortar and rifle grenade and also of
the supply of sufficient quantities, since it stands to reason, if it is to
be effective, that arrangements must be made to land one bomb or

le grenade in every two or three yards ]Hlm)l of the enemy’s trench,
Tt would appear that the trench mortars, owing to the difficulty in
S LSOt e P B i o e ik
maching guns and the whols of !.hls simultancous suppression obtained
by the use of rifle grenades. The rifle grenade at present employed is
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practically useless for this purpose owing to its inacourate ranging.
Whatever method is adopted, involving the discharge of projectiles
over the heads of the asssulting lines, arrangements must exist for the
direct control of this fire from the front fire trench, sinee by this method
only can complete co-operation with the Infantry be assured.

(&) Crossing of glacis and destruction of chstacle residue.

To ensuré the sucoess of the assault, assuming that all the pre-
e e R been carried out, the following pointe.
must be arranged fo

(a) The whole mu.lwins line must rise simultangously on &
given signal. Sufficient attention has not been paid to this to date, and
there wonld s 0 be room for the employment of better organized
visusl signals oF other means for ensuring this.

(8 Tha froné lie camm b equipped withn

@

residue,

(i) Meoans for erossing the abstacls residus where it has not boen
possible to complete its destruction, such as light foot. bridges, ete.

A light “‘one-man” trussed foot bridge was made up in quantities
at the front for this purpose, which could be carried in the assault at
the double by one man. It is not known. to what extent they wero
usea.

(€) The first line in places may be entirely destroyed and must be
immedistely followed up by & sccond line st close interval similarly
equipped, but perhaps omitting the bridges for erossing wire.

(@) The third lines should be thrown in 50 as to decide the ssue
during the melee, t0 nullify the effect of any immediate counter attack,
and to push on and occupy the enemy's socond line if possible, which
will probably be safer from counter attack from shell fire.
be seen that the assault in line must contain at least 3 men per yard
who have to be housed under cover as already indicated. To this
must be added another 1 or 2 men per yard to hold the original main
trench in the event of fuiluro or counter atack.

The procedure after tho capture of the enemy’s first line trench
depends entirley upon the method adopted for extending the lodgment
in the enemy’s network and is dealt with under that head.

8. MAINTAINING THE LODGMENT.
A—POSITION TOLLOWING ASSAULT.

The situation immediately following the delivery of the asssult
would be much as follows:—
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The major part of the enemy's front line will havs besn oseupiod,
eaving probiably short portions hers and thero siill in the enemy's
b

Portions of the assaulting line will have passed bebind the enemy’s
first line and gucceeded in eapturing o seeond and perhaps s third line
of trench, the major portion of swhich will still be in the enemy’s hands
with short portions occupied by the assaulting line, just the converse
of the encmy’s first line, i.e., some will have penctrated 100 far and
‘athers not far enough, resulting in the existence of two parallel lines of
Arenches in the enemy’s network ocoupied by both sides as fallows—

First line, mostly British, partly German, with Germans on both
‘outer flanks forming the limits of the position attacked.

Seeond line, mostly Germans, partly British.

o operations have come to & standstill arrangements must be
made at once to hold the works already coptured agninst the counter
attack which must be expected a8 an absolite certainty.

B—FrEDING THE GANRISON.

The garrison of this captured position, if it is to hold its own,
will have to be supplied with the following materials:—

1. Ammunition, both small arm and grenades.

1. Stores for making barsicades and reversing the trench.

TII. Machine guns.

IV. Reinforcements.

V. Communications for messages.

VI. Possibly food and wter.

In those places where the sssault has boen susosssful and whers
the enemy have been cleared out the bulk of this can probably be
carried across the open glacis immediately folowing the sssault.

Where, however, the Germans are still in occupation and also
on both flanks of the captured position, that i to w, anywhere where

the mmmumuhom ariginally started and described
under the head of *Prcl e Assuult,” must be completed
without delay.

There are three ways of earrying this out—

(i) Where the fire has been fairly well suppressed or can be kept
under, or under cover of darkness, ordinary sommunisation trenches.
ean be dug by normal entrenching.,

(i) Where there is flanking fire from one dircction only as would
ocour in the vielnity of the fianks of the captured position, & sand

&

bag breastwork and shallow sap ean often be thrown up rapidly with
cover on one side only.

(ii) Where fire is delivered from both flnks simultaneously
& shallow sap must be dug sapping both back from the enemy’s position
and forward from our own, throwing up & parapet on both sides.
No end cover to the sap is however essential in this case as in ordinary
\pping.

Communication for messages must also be establishcd without

delay by—

(i) Recling out a telephone immediately following the assault.

(ii) By visual signalling lamp, fing, or semaphore, or any other
method which mey be devised. All this should be carefully organized
and srranged for beforehand.

C.—MEETING COUNTER ATTACK.

ar

(@), Trench barricades st be established in the enemy’s com-
munication trenches and wherever the encmy happen {0 ocoupy
portions of th same fire trench, s in the flanks of the captured position.
These barricades will usually be constructed by sappers told off and
arranged for in operation orders. In blocking trenches which connsot
with the enemy the “double block” system should be adopted, which
is as follows.

Before cstablishing a barricade in & trench a bombing party,
followed by the barricade party carrying the necessary stores, should
be sent up that trench s far as possible, until stopped by fire down
the trench, when  barricade should be constructed round the nearest
corner.

A lemgth of 30 or 40 yards straight trench should then be left
and a socond barricado constructed with a loophole in it and if possible
a small passage round which ean be readily blocked by a portable
abstacle.  The barricede is then held by a party of riflemen established
at the loopholed block which is practieally o loopholed traverse

The length of 80 or 40 yards between, prevents it being possible
for the enemy to bomb this party out of their trench without venturing

of the first block into the 30 or 40 yards Innglh of straight trench
i, Vo B iy s rendered unt .

(8). Reversing the enemyf's french.- o s ticg 1 bedon ater
‘aopipyi the ey entls ¥ S0 evecoo the papet, a3 10 enable

he garrison to fire over what was originally the parados. The quickest
way of ensuring {his is to cut out recesses in the back of the trensh
hereby establishing a small firo step within 4} feet of the top of the

In order o meot the expected counter atiack three points must
rranged for—




28

baek parapet. This ean be immensely improved by hoeing the back
parados and fattening it down to form a bullet proof parapet, while
gapa in the back of the trench must be immedintely blocked by sand
baga. If the ranges are short, loopholes will bo essential and the old
Gorman loophole can ususlly be taken out of the parapet and fixed
up in rear of the trench. To ensure rapid reversion, an ample sUpply
of sand bags is essential, while a5 many hoes as obtainsble should be
arranged for boforohand.

The next thing is to obtain some protection from shell fire, other-
wise, the enemy having the exact range of their trench, the position
may be rendered untensble by shell fire alone. For this reason it
‘may be advisable to push on and capture the second line or supporting.
trench, which will be less damaged, by the preliminary bombardment
and may possibly contain more shelters, but in any case the enemy’s
own shelters should be repaired and rebuilt and rendered serviceablo
with the least possible delay.

(e). Temparary abstacles —Tt will often be found that many of the
enemy’s obstacles are o & certain extent intact and if portable can
bo lifted from gne side of the trench to the other immedistely following
the assault.  If this cannot be dane by d-ly'-ime it shoukd be done
under cover of darkness during the first ni

Tn the event of there heing no such pormbin obstaclo availuble,
arrangements should be made beforehand for the supply of sufficient
portable abstacles by the R. B. ready for placing during the
night. This is a matter of the utmost importance and should be
earefully arranged for beforehand

4. Exraxomvo Lovewmnt 1x Exer's Nerwons.

This may be extended in two directions:—

A. Laterally.
B. In depth.

A, DATERAL EXTENSION.

Where there are portions of the sume trench still osoupied by
the enemy it is essential to have them turned out without dealy;
the method usually adopted up to date is to “bomb along” the trench
on the system first adopted by us at Festubert,

An expert bomb team advance along the trench yreccdud by a
party armed with rifles and bayonets until stopped by e

somiess it e, sagmns. Tha posicn o s, soemar Jn shem oaptad
and bombs are then thrown over the heads of the bayonet men and
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the ml e that. portion of the trench oecupied by the
und the next traverse. ~The moment the bombs

]nlvu e iied oo R A dispose of tho enemy
This process repeated two or three times will generally result in
complete rout of the ocoupants or else their surrender. It should
‘be borne in mind that the enemy will and often does adapt. this method.
against us and the only known preventitive is the establishment of a
double block.  Should a double block be met with while bombing
along  trench the best remedy is to organize an asseulting party
to attack the barricade neross. the open from the enemy's roar side
for preference. The Germans usually instal & machine gun at such
‘points and it stands to reason that if the assault is earried out rapidly
the machine gun which has been fixed to fire along the trench cannof
be brought into use across the of suffieient time. This method
may not, however, always be possible if the enemy commands the
open ground all round the trench, in which case the following improve-
ments might prove eeotive as 5 general method for lateral extension.

L An intensive Artillery bombardment of & 50 to 100 yards
length of trench first. o be: rushed followed immediately by:—

1L A bomb attack slang the trench as alrcady deseribed coverod
simultaneously by:—

TIL. Concentrated machine gun and rifl fre from our own original
fronk. aa f preparing for o frontal attack assisted by:

1V. Simultancous machine gun and rifle fire from the enomy's
rear from machine guns pushed up fnto advanced saps or the enemy’s
old communication trench.

The position of the bomb party must be clearly indicated to all
parties ineluding the Artillery observing officer by holding up coloured
dises, flags, o signals, showing the extent 1o which the party have

vanced.

B. EXTENSION IS DEPTH.

Tn the atfack of an extensive network of trenches two macthods
may be adopted

(a) The “Hoorosh" method which is typically British and was
found ‘entirely successful at Neuve Chapelle, in which three or four
lines of trenches are rushed one after anofher in rapid suocession
following the gencral assault on the first ling. This method is more
applicable where the network is not very extensive, is poorly organized
and the assauli comes as & complete surprise.
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(b) The systematic method which has been adopted of late with
such sucoess by the French and which is the only possible method in
attasking a well orgaized and extensive network.

The first metbad (2) depends entirely for ts suceess upon the
previous location of the enemy's strong points and keeps, and if theso
have not been marked down absolutely completely before the sssault

onganired it is only courting disaster to attempt. this method.

Having carefully located the whole of the enemy's strong points,
these must be carefully smashed up during the preliminary bom-
Bardment and the assault must be launched in as many lines of men
ab close interval as thero aro enemy's tronches 10 bo eaptured plus
one for holding the original line against possiblo failure or counter
at

tack.

By this method one line captures the enemy’s front trench, the
second line following immedistely sweeps over that on ta the second
trench and the third line immediately following that, sweeps over
both those and 50 on. This necessitates the supply of a large mumber
of light bridges for erossing the already captured trenches which st
o carefully arranged for beforchand and carvied up by cach line in
sucoession, the captured trench being rapidly bridged in time for the
following line o cross it.

The whole suceess of this method dey
with which overy single detail has been thought out and arranged
for beforchand.

This method is fairly free from the danger of counter sttack by
shell fire alane, which is not the case when only the first trench is held.

In the sccond metliod () one definite objective and one only, as
for instance the enemy’s second line trench, is given to the attacking
troops, this is usually mado absolutaly cortain of and hold e
attempts at recapture. This objectiveis then carcfully and thoroughly
consolidsted and a fresh reconnaissance made of the second objective
which is then treated in exactly the same mannr as the first, the hold
on the network being gradually extended by degrees from day 1o day,
the whole being carefully wired in, enclosing the telephone und Officers’

ters, Magasines, Ammunition Stores and all other important
features, the loss of which might result in serious consequences.
trenches st the limits of this strong point should be carefully double
blocked and the traverse in the firc trench earefully loopholed.

T smactia H Fend s i o (i ARG 80
works situsted from 200 to 500 yards bebind th front line and
up by degrees 0 as to il absolutely impregnable forts containing
‘machine guns, emplasersents, lookouts, shelters, and a complete doubl
ring of obstacles and perados to ll trenches.

The excellent proteotion from shell fire afforded by good cellars
has often. resulted in large houses and factorics forming the nuchics
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of such works. They are usually sited to cover important eross roads.
and approaches with n field of fire up to 100 yards all round, neigh-
bouring buldings, if necesury, beng cleared and the whole rendered:
a8 pafe . Fach keep should h

scheamo drawn up for it, eomplnbe Garrison told off, with a guard in
permanent occupation and kept ready stocked with the following:—

(i) Copy of defence scheme.

Small orm and hand grenade ammunition.

i) Water, food and fuel, sufficient for a three days’ sicge

(i) Tools, starce, timber, sand bags, and other materials.

In the absence of & suitable building or garden to form the nucleus
of such & work it is possible that  teo shaped work would prove the
most immune from shell fire and assault, combined, the trenches in
which are made to fire both ways, 8 first adopted by the Service
outside Adrianople.

“The deliberate construction of & complete second line of d.wicnw
same miles to the rear, the existing front line being held merd

and eleetrieal, should be employed to the full. This however trans-
gresses an the domoin. of strategy and indusirial policy and is therefore
outside the scope of these notes.




PART IV.
Go-operation of Infantry and Engineers.
I Twaivg or Ixeavmay v Fizip ENGINERRING.

The enormous amount of construction work indicated in the
Bovs oot the domeotitin O o 6 “sroashsn position
indieates the absolute nceessity of training Infantry to carry out the
major portion of the more simple operations of trench improvement,
sapping, and the use of bombs and hand and rifle grenades,
(Great differences of opinion exist among different regiments as
to the limits and scope of the dutics of the Infontry and RE.
ively. This is in reality entirely due to the it il o
training reached; some rogiments whose standard of is low,
ckport tho sngintirs o db overythng T thén vt dowa 46 G
placing of loopholes and the rovetment of fire steps, while thoro aro
others who scarcely ever expect to seo  sapper in their trench, and
who are, not only able to construct their own shelters, barricades,
et but even construct theiz own barbec wire entanglements, thereby
enabling the Ficld Companies to concentrate their energies on. mers
difficult and important work. No regiment can be too highly trained
at field entrenchments and overy sapper liberated for other .mk
means greater pecurity to the whole position. Nothing
unfortunate than that the main cnergies of the K. . Fiekd Company
should havo 1o bo exponded in assisting a badly truined regiment
mmmﬂre ch, instend of earrying o
o regiment has left for the front, it is slmost impossible to
ablan B training and every opportunity should be taken o train
every single soldier to the highest. possible pitch of efficiency in tho
construction and impravement of field entronchments before departure
from England.
The truining of Infantry in field engincering therefore falls under
thres heads:

A —TRENCH IMPROVEMENT.

All non-commissioned officers should b instructed in trench
improvement in wddition to & party of spproximately 25 plonecrs
per company. “The actusl work which Infantry can carry out in
their front line trench and which moreover it is absolutely essentisl
that they should carry out, if l'he T'nxlllu(m are to be freo to devote
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to the more technical work which is alone sufficient to
fully em;ﬂny all their energy, is as follows:—

1. Fire step revetments.
1. Construction of shelters on both systems.

111, Fixing of loopholes.

1V, Constructing traverses and burricades.
V. The placing snd erection of portable obstacles.

VI. Construction and maintenance of latrines, communications,

ete,
V11, And finally, by the machine gun detachments only, the con-
struction of machine gun emplacoments.
A1l the abave work oan be done by infantry with very littls training,
provided the necessary materisls are supplied by the engincers.

B.—savere.

The object aimed at should be to have a praty of one non-commis-
sioned offices and about. 12 men per company campletely trained in
the use of the sapping tools and the construction of the three or four
different kinds of saps, To assist in rapid sapping the following
sapping cquipment has been devised and s been found useful, cone

sisting of a modified type of mnth)rk |mpﬂ.mnd from 8 pick, s small
miner’s shovel and t1

L1 sappio is doris Jatcling dowr, the maerial falling into the
apron and being dravn back to the rear and placed into half flled sund
Dugs aud thrown up to the front or flanks, depending upon the type
of sap under construction. Infantrymen quickly leam to use this
equipment, and approciste it as being far superior to the ordinary
pick and shovel.

C.—Boumrxa.

Use of bombs and band grenades. There are two distinct uses
for hand bombe, for which two entirely different pattern of bomb are
advisable os follows:—

(s) The mmall hand grenade ss tecd by all troope duringan st
o for geners] bombing in line. For this the light one pound han
grenade with frietion i r has been muul in vogue. The standard
Ordnance patiern e grenudo has also been ueod nlhx :ntung
off the long. tail
s0 extremely danxfm“n. Thc disadvantage however is the dlﬁml.\ty
of ensuring the grenade landing on ite nose and exploding.
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{b) The heavy hand yuude 88 used by the Germans for bombing
along u trench by lobbing over traverses and charging in with the
Dayenet. For fais work thees s o doubt that the heavy two pound
“hair brush”” bomb as used by the Germans is far the most effective
pattern, it is most devastating in ts effects and is practically & minia-
ture hand mine. Theso have up to date oaly been made up locally
at the front by the Royal Engineers and are not  standard Ordnance
supply. In their sbsence the small hand grenades and standard
percussion grensdes have been used.  Until recently most of the band
grenades used have been fitted with fuses and had originally to be lit
by matches. More recently, however, the fuses hve been fitted with
a Nobel's friction igniter. This is stil far inferior to the German
pattern igniter which is mado of brass, is machine turned throughout
and i much safer and more reliable. More recently opinions have
davoured the percussion hand grenade. If & pattern without a long
‘hendle or tail and therefore safe for use in harrow trenches, but certain
of landing on its nose, could be devised, it would probably prove
superior to all other patterns. Opinions differ us to the necessity of
‘adopting 2 second pattern of heavy bombs, and it is possible that a.
shower of the newest sl pattern grenade, which appears excellent,
might prove only slightly Jess effective, the difference being insufficient
40 warrant. the extra complicstions due to the adoption of  second.
pattern.,

For training feams in bomb throwing the methods deseribed in
Appendix I have been found satisfactory,

When training Infantey in the use of the rifle grenade, two objects
have to bo sttained:—

() Practice in the loading, setting, and firing of the percussion
grenade for which any standard pattern is suitable.

(i) Prastice in ranging and firing at  target, for without skill st
this, the whole apparatus is useless. For this o dummy ;mm
which does not explode or get damaged by discharge on landing,
essential, and. can be fired over and over again. Without this o
grenade the immense expenditure in live grenades is prohibitive of
any practice in this the most important part of the training. Un-
primed standard grenades are of no use as they bend and smash on
Ianding after two or three shots. Attempts were mado at the front
to make up a few dummy grenndes but without any practical success.

Owing 1o the impossibility of carrying out any extensive training
in ranging tho effect has not yet been sufficiently realized or spprociated
that the standard Hale's rifle grensde when fired at a high angle into
the air like g trench mortar, a3 is genarally the case and as is essential
when firing over the heads of assaulting infantry, is incapable of any
securato practico upon & small target. a8 Zarrow tranch or esp
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There are great possibilities in the rifle grenads if properly used
by well trained infantry, as it is the weapon for short range trench
swarfare, i only this difficulty regarding seeuracy of range can be
overcome; which has not yet received the atfention it deserves.

The idea of the trench weapan would probably be the cxisting
new pattern time fuse hand grencde inter-changeable for throwing
by hand, or, by simply screwing in & steel Tod for discharge from the
rifle. - Attampis wero made to do this at the front, but it wes m
found possible to obtain suitsble straight eteel rods, the presen
cussion grenade being still retained for direct fire against lwyhulea
snd dveneing infantzy.

2. Sveesy op Seroian Toows, Maremiass, ¥re, By RE.

1t stands o resson that if the infantry are to earry out all the
above work, spocial arrangements must be made for supplying them
with the necessary tools and materials. Tor instance, for revetting the
fire step mauls aro necessary for driving in pickets, hoes are advisable
for improving the parapet. while under fire and for fixing loophole
bom Serpers are mecemary for cleaning loopholes, while if not
the Ordnance Department, -pewl sapping tools and
other dovicss, not to mention bombs, hand gronades, iguitrs, fuses,
ete., must be supplied. For the e irondeg reveiments,
loopholes, ete., enormous quantities of material have to be sl
and made up to the necesasry sizes, and sent up to the trenches.
wholo of this work falls upon the R. E. Fild Companics and it is
the duty of the officer commanding tho Field Company to ascertain
as easly as possible what the probable requirements are and 1o make
carly arrungements cither himsell o in conjunction with the C. R. E.
of the Division for the supply of the necessary materials without
delay. ‘This forms quite 50 per cent of the work and duties of the
R. E. Companics and. requires a vast amount of foresight and organi-
sation.

Tn addition 1o the above an enormous quantity of other materials
and articles will be required for the more technisal work being carried
out by tho K. ., Companis themselvs in distncton o the Infaiey,
but assisted by largo Infantry working parties. These will consist
of portable obstacles, loophole boxes, ehelter roofing boams and frames,
ladders, b etting panels, in addition to the construction
of more claborate devices such us bomb guns, riflo rests, bomb throwers,
portable obstacls, and such ke, Tho turming out ofLrge quantities
of such materials wholosale, necessitates the
factory eystem and. with this object in view it T o gy

. E.
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assistanea o tako over and organize 43 an R. . warkshop any existing
uw-mm or workshops which can be commandeered in the distriet.

The carriage of sl this material has also to be arranged for by
the R. E. in two stages as follows:—

{a) Carriage by road transport from the muwb\n‘ pmnh work-
shops, ete., o cart limit behind trenches, which s usually done by
employing the whole of the Company horse transport, inciuding
Pontoon wagons often assisted by the loan of some motor larrics.

(%) Carrisge by hand from cart limit up to the firing line o
wherever used, whith has to be done at night by troops specially
detailed ns carrying parties at the request of the R. E. officer by the
Brigade staff concerned. More than 500 men per night have some-
times been used by one R. E. Company.

“The bulk of this work should by rights be carried out by a Works
Company attached to each Army Corps as in the Indian. system.

Unfortunstely the two Indian Divisions loft India without their
R. E. parks and this excollent organization has never been syailable,

8. Tecmxican Asswraxce »y R. E.

The remaining half of the R. B. Company’s work falls under
three heads as follows:— Wik atith

A—BRILLED ASSISTANCE.

The actual construction of defences requiring special skilled
Iabour such o8 machine gun emplacements, strong points, keeps, the
Sottigetion and plating of obstasles, srirwdis kit 4 developments
of points requiring special ekill in the general lino itself, in addition
1o any skilled nasistancs actually required by the Infantry themselvos
in the improvement of their own trenches due to their not having
been sufficiently trained in this work beforchand.

B.—ENGINEER RECONNAISSANCE AND TEGHNICAL ADVICE.

Owing io the peculiar nature of the K. E. officer’s duties which
necessitates a thorough knowledge of the Whole of his scetion of the
defence 08 well as that of the encmy’s immediately opposite, it follaws
that a very considerable amount of his time ha to be spent, especially
after going into & new position, in studying and reconnoitring that
position, and in the preparation of skelch maps on a largo sealo for
the information of the C. R. E. and staff. This con usually be com
bined with the daily inspection of works and is much assisted by

a

the employment of & good telescope used from well selected observing
points, in addition to the regular R. A, observing etations and & good
Ross's la-inch periscope used from the front fire trench. Excellent
information can often be obtained during & few minutes look around
after dawn from high chimneys, trees, buildings, s i right up in the
fmnl line, which could never be employed as regula artillery observing

by the R. E. officers of & complete detailed first.
kn.ntl knowledge of the whole of their section, will often enable them
to give invaluable assistance to the Brigade and Divisional staff with
Tegard to mmmmw and feasibility of carrying out certain schemes,
the position and 1ype of proposed works, ssps, barricades, posts, keeps,
comrmunications, ete, and the moro the R. E. officer knows of his
ssetion of the position the more assistance can he be to the C. R. E.
and staff not only in the preparation of defence sohemes, but also in
the drawing up of operation orders for attack.

Co—ruvENTIONS.

“There s a third and most important duty of the engineers of specisl
intarest in this war, connected with the solution of the many unsolved
technical problems of trench warfare.

Tt has always been one of the most fundsmental duties of the
‘military engineer, since the time of the crosshow, catapult, and batter-
ing ram, to have (0 solve such problems and to be continually nnr_nﬁln;
‘means for overcoming similar diffieultics, and then having invented it
to hand over the completed machine, device, or Whataver it i to other
troops to use after training them in its use. It s not the duty of the

o these applisnces, it s his duty to devise and invent
them. The whole technical history of warfare is nothing more than &
continuous. repititi proces.  First the crossbow, then the
archer, then comes the first gun at Creey, followed by the artillery,
Jater the musket, followed by the rifle, and now the grenade followed

v the grenadier, and the trench mortar followed by the bomb gun
damchmu\t.

This important duty of the engineer is not suffiiently. orgunized
or co-ordinated with that of the Ordnance Department whoso duty it
i to manufecture the appliance once it has been perfected. The
Germans set us an examplo of effieiency in this respect. which might
woll be followed. 1t is not sound ecenomy to leave the most important
duty to the officers of & Field Company, whose hands are already full
of mast important field work and who by their very training are nat
aoquainted with the solution of meshanical problems snid whoso
equipment provides no fucilities for such work. - The whole intellectual
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‘energies of many of the Field Company officers in this war have bean
ted to inventing mechanical appliances of this nature many of
which it was impossiblo to manufacture or make up at the front.
“The whola of this work as well s the running of factories and worke
shops beind tho font lne shouk] be camed o by o largo R. E.
ks company o park sttached to each Army Corps but working
VA & it s of i daily communication with the Field
Companics which it serves. Thia unit should be officered. by mechan-
ieal, electrical and other specialists who are fitted botter for the solving
of euch problems. These Works Companies should be in ¢lose touch
‘with the Ordnanco and Fngincer Depariments at home, which should
in their turn be free to draw upon the knowledge and experionce of the
whole engineering and sciontific world of civil lfe.

4. Reumrs or Ineaxmey axp R. E.

Infantry and Engineers sttached to certain sections of defence
should not be relieved on the same day, otherwise it is difficult to ensure
continuity of policy. E: e tends to show that the R, E. should
be relieved two or threo days before the Infantry. The new R. E.
‘Company then coming into the section can get.a thorough grasp of the
policy governing the works under construction and can arrange for
the collection of materials and organize working parties £ 4s o enable
work to be started without delay the moment his own infantry comes
into eccupation.

(@) —R. B. nELIEFS.

Owing to the amount of detailed knowledge required by the R.E.
offiver regarding his section and the amount of time and energy which
must be expended to obtain it, the bulk of which cannot be obtained
from maps, it stans 10 reason that R. B. units should be shifted from
ane position to another ss seldom s possible, A system which was
found to, work well last winter where Divisions relieved cach other

tervals, the company in rest carrying out the bulk
of the supply of materials and the rumning of the workshaps, - After
w0 complete: reliefs both eompanies thoroughly understand the whole
section and can carry on one definite policy continuously without
imterruption, and with this ebjeet in view, the ko Campany Ofices
should make every endeavour to siak personal diflerences of opinion
and t6 w.rk together without friction.

. ]
(B)—rxpawTay mELIEFS.

“There arc two systems for holding a lme of trenches each of which
has ifs own special advantage:—

(i) The s which a certain definite small frontage
aratively small unit, such as o Bri-
gade, which makes arrangements for its own relicfs. That particular
unit, then comes 0 know and understand the peculiar features. of
own frontage snd sinee it knows it is eertain to oecupy that frontage
permanently it takes greater inferest in ito development and puts
in better work in its consolidation, while that continual change of
poliey which results from frequent change of garrison s avoided
This method however comes very hard on the Brigade Stafl who get
1o rest at all

il) The large unit system in whieh a certain definite frontage is
permanently allotted o & large unit, such as sn Army Corps, which
holds it front. with one Division at a time relieving with the other
Division at weekly intervals.

This system gives regular Test to the Brigade and Divisional
Staffs and ensbles the G. 0. C. commanding that section of the front
to keep 2 large reserve at his Alwipmnl for counter-atiack and other
purpose, bui. renders it extre ieult. 10 ensure any continu
Hismeeie s bl d s
work in consolidating a position which they know they will only
oeeupy for two or three days, probably never o return again. In
this ease the whole respansibility for the continuity falls on the Army
CorpaStaff and it is impossible for them to ensuro its being carried out.

With a frontage allotted to Divisions, the 3-brigade organization
makes it impossible to retain any one brigade on. the sume frontuge.

T Divisions had an even number of Brigades, i.c., two or four, the
adoption of frontage would probably prove the most
fatisfuctory compromise, le war establishments found most suitable
far field operations are not alwaya the best for trench warfare.




PART V.
Unsolved Problems.

The treatment of the subject as presented above ensbles us to

Spprecite tbe cxistence of, aud the reunstances stteading soveral

important but still unsolved quasi-technical probloms of this war,

o iy o e problemus can be solved, but if this is to be
done they must be tarkled systematically and this has not been done
hitherto.” The solution of theso questions has been left to huphasard
or to the ingenuity of any individusl officcr who may happen to have
the time or opportunity for thinking about them. There is such a
g as invention “to order” at which the German technologists
are partioularly expert. This may appear strange to many who
imagine that “invention'" is  kind of inspiration peculiar to i,
but if these problems are going to be solved in the short space of
available, they must be systematically seheduled, the various nhw
of the problem analysed and. then submitted to experts. for solution
a8 is done by all engineering institutions when hcl(hng similar prob-
lems in civil life. One Field Company oll last winter made a practice
‘of keeping a list of problems to be solved. This was circulated through-
out the Brigade and suggestions asked for and a copy of the list was
ept: pinned up on the Mess room walls and billots to remind everybady
and ensure their spare moments being devoted to thinking them over.
When out of the trenches three of four Officers of this Company would
sit down to think seriously over any particular unsolved problems
and discuss their probable colution, taking cach in tam and in this
way many excellent inventions wers arrived at within a fow hours,
after weeks and weeks had boen wasted talking about them

When inventing “to onder” in this way the following procedure
should be adopted.

(@) First. of all a elear general description of the exaet problem
to be solved and all the attendant circumstances should be drawn
out by = tactician and field engineer working together. This is what
has been dome in the preparation of these notes.

(&) The classification of the different general lines on which the
problem may be solved. This is the duty of & military enginee aided
if possible by & scientiic expert.

(c) This classification must then be further analysed into sub-

mumher of specially selected expert Committees, each Committee
being specially fitted for dealing with that particular type of solution,
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Eaeh Commitize shoud wnla o o a4 most -16n, s cxperiens
shows that thre men. working together in open discussion can often

statement of the exact conditions to be fulflled for that particular
type of solution to the problem, for instance, in dealing with the
simultaneous suppression of fire the exact conditions to be fulfilled
by the trench mortar, its range, weight of projectile, protability, etc.,
must be clearly defined. This should also be necompanied by a state-
ment of all previous proposals and nitempted solutions, their defects
and why they failed.

These Committecs might be formed through the medium of the

verning bodies of the various scientific societics whose members
‘might be asked to place their services at the disposal of the Government
for this purpose.

A general statement of the problems yet remaining t0 be solved
as brought to light by these notes, is contained in Appendix 11, and
it is to be sincerely hoped that some such systematie effort of tackling
these problems may be taken in hand without delay.
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Appendix T

Methods of training Infuntry in throwing hand grenades. The
triining consists of three practices as follow

No. 1 Pracrice

The hand grenado team, probably consisting of ane non-come
et ey e practios tnawing from  traversed frenh

into square targets approximately 5 ft. square ut the following
ranges 5 or 30 yards and also st unknown ranges. Fach tary
consists of & small pit approximately 2 ft. deep with a bank of carth
in front and rear representing the parapet and purados respoctively.
The practice starts with dummies, gradually adding live bombs, which
cannot. be resdily distinguished from dummics in appearance, until
the practico is carried out entirely with live grenades. Marks are
given for acouracy of throwing and various teams practice agsinst
cachother.

No. II Pracrice.

Ench member of the team nhmm one bomb simultancously, at
similar targets, and the practice repeated 6 or T times, the teams
again being marked sad oompetag -with ach other, which keeps up
the interes.

14 i astonishing how rapidly teams improve in this practice, and
after  vertain stage of eficiency has boon esched. intar regimental
and coxapazy comapeticions oua be hald and prizes given to the best

am,

T Pracrice,

The whole team practices bombing along o trench as alread,
deseribed in the notes starting with dwinmies and eventually practising
with live bombs. Interest in tho practice is co ased
by plucing dummies as targets in the trenches. The amount of damage
done to these considerably increnses the men's confidenco in the

weapon.

Appendis Il
Sour Ussovep Promiews coxxeerep witn Trexen WARFAxs,

1. Destruction of enciny’s obstacle in the shortest possible time,
generally:—
Including—
(@) a siitable typs of ehain shat or projectile especially effective
nst wire
) ah 0o o minn e s el s
2. Protection of our own obstacles against the cnemy’a fire.
8. Simultaneous suppression of fire during assault, generally:—
() an accurate short range mortar, or,
(b) an acourato short range mechanical bomb thrower.
(¢) an aceurate rifle grenads.
() adaptation of the standard hand grenade {o fire from the rifle.
(¢) percussion type of trench mortar bomb.
(/) & suitable method for transporting hand grenades into the
trenches after fusing.
{g) # suitable method for carrying fused hand grenades on the

n.
4. Location of the enemy's strang points, keeps, and machine gun
emplacements.
5. Maintenance of message communications under heavy bom-
‘bardment, gencrally:—

Including—

(&) improvement of rockets or similar applisnces, possibly electric-
ally fired from & short distance, for signalling.

6. Mehtod of sapping mpidJy
= Method of mining rapid
R potabls itagel
9. A good trench stretcher for evaeustion of wounded round
narrow uavm«

10 Proveson foi e tase enerally:—

Tncluding—
(a) portable air o oxygen container.

) # system of piped oxygen and air supply in the trenches.

11, Proteetion of machine guns and their detachmente from shell










