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1 PART V.-PROTECTIVE WORKS, 1941 

PAR)' I.-INTRODUCTION 
2 1. Object of pamphlet)\ 

6 1. This pamphlet is for the usc of all arms. It describes 
12 	 only those protective works for the execution of which, it, war, 

units of all arms are themselves responsible. 

2. In war a large amount of skilled and unski lled labour 
must be employed in engineering work both in and in rear 

PoUT In'--<>BGAlUZA'IION OF W O&K 
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"~11 	eonslderaUOD8 of the forward area, if combatant troops are to develop their 16
of work li fighting capacity to the full. 

1 Skilled labour is provided by the engineers, and is used 
and ' allotment of either with or without the assistance of working parties of 

19 other arms or civilian labour. 
The working parties must, if in the proximity of the enemy, 

be provided by the combatant troops. 

2. Ciassijicatiull oj field mgillccrillg
24 1. Field engineering may be divided into two categories:­

i. '''ork for which all units and formations are responsible. 
ii. Work for which engineers only are responsible. ' 

2ilBWDc of fire trenches 27 2. Work for which all units and formations are responsible 
De'f'eJopment of field defeJl~ 32 includes :-IDlproYe.zQent of communications 

3S i. Siting, organization and construction of their ownCrou-couDtrr tracn 
~cY road repaIrs . . . . . . S~ protecti ve works, clearing field of fire, light shelters 

Sij Oblienation and improvement of fields of fire 	 and battery positions. 
ii. Concealment. (See Military Training Pamphlet No. 26.) 

GOVElL'UNG DE8IG~, O~· l'RO'IEOTt\"£ iii. Obstacles, including simple anti-tank obstacles. (See 
WOlUC 	 Military Training Pamphlet No. 30, Part Ill.) 

3i iv. Assault c,rossi!lgs and simple work connected with fords. 
87 (See Military Training Pamphlet Nc. 23, Part VIII.) 
3 v. Improvements to tracks and communications. 
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3. Engineers should be employed on work which is technical, 
and for which they alone have the necessary training and 
equipment. They should not be employed o~ work ~h~ch 
lies within the capacity of other arms, unless In the opInIOn 
of the commander such a course is necessary owing to the 
urgency of the operations. 

A close liaison between engineers and other arms is essential 
at all times. 

In particular, although engineers carry out reconnaissances 
themselves, they will depend largely on information received 
from forward troops of other arms, e.g., width and depth of 
streams, nature of obstacles, to enable them to provide quickly 
men and material. 

In work for which other arms are rc!sponsible, engineer 
assistance ,will be restricted to the provision of technical adviCe 
or minor assistance in technical details. 

PART Il.-ELBIENTS OF FIELD ENGINEERING 

3. Tools 
1. To obtain the best value out of tools they must be kept 

sharp and clean. ' 

2. Tools used in the field may be grouped under three 
heads:­

i. Entrenching tools. 
ii. Cutting tools. ' 


iiI. Miscellaneous tools. 


3. Entrenching tools arc the pickaxe, the shovel, the 
spade amI the crowbar. ' • 

The pickaxe is intended,Jor loosening soil, the JX>inted end 
is for use in hard ground and the chisel end for soft ground. 
\Veight 41 lb. 

The shovel is used for clearing away the soil loosened by 
the pick. Weight (G.S. pattern) 31 lb., helve 2 ft. 8 in. 

The spade is used chiefly for cutting sods and trimming 
slopes. It is also used for digging in stiff soil, such as clay, 
and in narrow ditches. Weight 5f lb. 

The crowbar has many uses. Besides being employed as 
a lever in lifting weights, it is used for breaking up lumps .of 
masonry, brickwork, etc., moving large stones and for making 
holes in walls. 

4. Cutting tools.-The service cutting tools are :­
i. 	The felling-axe, cross-cut saw and joldiug saw-are 

lIsc(1 for fclling trees and cuttillg timber. 
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ii. 	The hand axe, bill-hook, matchet and Ilatld saw arc used 
for clearing brushwood, hedges, and for trimming. 
The reaping lJook is used for cutting corn, etc., to 
clear field of fire. 

The jeliing-luIJ can be used with effect only by a man 
trained to use it. 

The cross-cut saw is safe and easy to use in the hands of 
unskilled men, and is worked by two men who pull the saw 
in tum across the timber. No pushing is required. When 
used for felling trees, wedges are required to prevent the ~aw 
from jamming. 

. 	 When cutting tools are in use, means to keep them sharp 
must be provided, e.g. grindstone, saw sets, files and honing 
stones. 

5. MlsceUaneous tools.­
i. lI--fauls alld sledge-hammers.-These are wooden and iron 

hammers, weighing about 14 lb. They are used for driving 
wooden or iron pickets into the ground. 

To use them the picket should be held at the proper anglc 
and given one or two taps to make it entcr the ground. The 
handle should then be held with both hands near the end 
and the hammer head swung in a circle, bringing it down 011 thc 
head of the picket. As the maul or hammer strikes the 
picket it should be moving along the line of the picket, and 
the handle should be at right-angles with the picket. The 
flat face of the maul or hammer will then strike the flat head 
of the picket, the picket will thus be driven in at the right 
angle and will not spJi t. 

ii. Spatmers and wI'CIlchcs.-Thesc are used fur screwing 
nuts on to bolts. The nut must be screwed with care on the 
bolt, and not be forced. Nuts which have become rusty may 
be loosened by soaking them in kerosenc or by heating them. 

iii. Augers are used for making holes in timber. Great 
care must be taken that the small point at the end of the 
auger is llot broken. The augtr should be screwed in, when­
ever possible, at right-angles to the face of the timber. 

4. !Ifaterials 

. 1. Earth can be used in many ways for giving protection 
In field defence. For filling sandbags, earth is used in pre­
ference to. other materials. 

Earth slopes, when freshly cut, will stand nearly vertical 
for a short time, but quickly disintegrdte and crumble after 
exposure to air, sun, rain and frost, and in time will stand onlv 
a.t the slope of cxcavated earth, which varie~ from 1/1 to 2/3. 
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Therefore, to make earth stand at a steeper !;lope, it must 
be revetted. 

The weight of earth varies from 80 to l ()O lb. per cu . ft. 

2. Sand, shingle, chalk and clay have to be u~ed in 'field 
. works. The following points should be borne in mind :­

Sand cannot stand without revetment. 
Shingle possesses good stopping power against bullets, but 

splinters easily; between stout planks it is very useful and 
effective. (See Protection Table, r:agc 39). . 

Chalk is very conspicuous. Clay is not good for filling 
sandbags as voids mm;t occur; therefore, penetration of a 
bullet is greater than in earth. 

3. Stones.-Stones in a parapet stop bullet!; but cause 
damage from splinters. 

4. Sods are pieces of turf used for reiretting. They are laid 
like bricks, and are cut approximately to 18 in. by 9 in. by
4t in. thick. They are laid grass downwards. Except the 
top layer which is laid with the grass uppermost. 

5, Tlmber.-1:he most common forms of timber which are 
used by all arms include :­

i. 	Scantlings, 3 in. by 3 in. and 6 in. by 4 in., used in 
construction of shelters. 

ii. 	Round pickets, 3-in. to 5-in. diameter, used in revetment 
work and for wiring. 

6. Brushwood.--Consists of thin straighj: branches of 
bushes. It is used for making hurdles for revetting purposes 
and for hutting, and for road-making, in which ;:ase it is tied 
up in bundles. It is bulky to transport . 

\Vhell it is cut the leave!; and twigs should be removed. 

7. Sandbags.-The service pattern sandbag is of jute and 
measures 33 in. by 14 in. when empty. 

Sandbags should be three-quarters filled and the neck tied 
round with string provided for the purpose. The mouth 
should be tucked under when the bag is laid, and the corners 
tucked in; seams should, if possible, be laid on the inside. The 
sandbag should measure 20 in. by ]0 in. by 5 in. when laid. 

Sandbags are used for revetments, loopholes, etc. They 
are issued in bales of 200, weighing 84 lb. 

8. Sacks.-Grain bags or sacks which may be available on 
service can be substituted for sandbags. 

They usually contain 2 bushels (2} cu. ft.) of grain. Ifusecl 
for field defence, they should not be more than halt Illled, 
otherwise they are too henvy to handle easily. 
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9. Spikes are lnrge nnils used for joining hea\'y timbers. 
A hole for the spike must be bored with an auger of a length 
equal to the length of the spike from below the head to the 
commencement of the taper. The spike is driven in with a 
sledge-hammer. so that its chisel end is across the grain of the 
wood. otherwise the wood will split. 

10. Expanded metal, commonly called XPM, is mainJy 
used for revetting frames. It is made in sheets 6 ft. 6 in. long 
by 3 ft. wide. Weight. 8! lb. It is usually issued in cases of 
twenty sheets. 

11. Corrugated iron is used for revetting trenches and 
for shelter roofs. It is used in sheets 6, 7 and 9 ft. long by 
2 ft. 2 in. wide. and weighing, respectively, 16, ]8 and 28 lb. 

12. Plain wlre.-Mainly used for binding purposes and 
in anchorages. It can be used for wire obstacles if barbed is 
not available. No. 14 standard wire gauge wire is issued in 
coils weighing 28 lb. and 56 lb. and measuring about 500 yds. 
and 1.000 yds. respectively. 

13. canvas, hesslan.-Used behind wire-netting frames 
in revetting and for screens. Issued in rolls 110 yds. long, 
36 in. wide. weighing 70 lb. 

14. canvas strlps.-A light. coarse, very open-meshed canvas 
material. Issued for camouflage purposes in rolls 2 in. and 
3 in. wide. and 100 yds. long. _ 

15. Hurdles.-These are used for revetments and hutting. 
They are usually made 6 ft. long- and 3 ft. wide. Six strong 
rods are driven into the ground about 10 in. apart. Then rods 
of brushwood are pressed down benveen them so that each 
rod first comes in front of and then behind an upright. When 
the hurdle is ready it is bound with plain wire at top, centre and 
bottom to hold it together. Hurdles can also be made of 
XPM. 

16. Fasolnes are long bundles of brushwood tightly packed 
and bound together. They are used for foundations for roads 
in marshy ground and for steps. The brushwood is laid on 
trestles and is then bound with wire at intervals of 18 in. 
The fascine " choker" for binding is put round the bundle. 
which is compressed by men pulling on the long ends of the 
handle!!. The fascine is then bound with wire close to the 
choker. 

17. .. A" frames.-" A" frames are of wood and are 
made for revetting or repair of trenches. They would only 



be issued for defences of a semi-permanent character. A 
small" A " frame weighs 30 lb. Fig. 42 (page 77). 

18. Trench-boards.-Trench-boards are wooden gratings 
of dimensions shown on Fig. 47. (page 86) . They are used to 
give a firm footing in trench~ually used in combination 
with" A " frames, and on overland tracks. A trench-board ' 
weighs 35 lb. 

~ 

19. Wire-netting is used in specially made revetting frames 
which, with canvas behind them, are used in revetting sand. 
It is also used for screens in concealment work and in con­
structing roads over sand. 

Issued in rolls of 50 yds., 3 ft. wide; weight, 80 lb. 

20. Traolng tapes have many uses, e.g. for tracing trenches, 
marking 	tracks, lines of wire obstacles, etc. 

They are 50 yds. long. 

5. Tool allddiggi1lg drill 
1. General.­

i. The pick and shovel cannot be used to the fullest 
advantage without careful and frequent practice. 

ii. The sequence of instruction is as follows. The soldier 
should first be taught to handle and march with his pick and 
shovel, then the motions of picking and shovelling, and then 
to dig small tasks. Later he should dig, under supervision, a 
full ta!>k of trench work. 

iii. The purpose of the drill given in the following sections 
is to teach the soldier to use his pick and shovel in such a way 
that he will get the best value out of his tools with the 
minimum of fatigue. 

iv. The soldier must understand that the whole secret of this 
drill is tQ maintain an even, rhythmic motion. He must never 
be allowed to make sharp movements, and pause between the 
movement!>, Q!; in rifle exercises, otherwise he will rapidly 
become tired. 

2. Issue of tools.­
i. 	Tools are issued from stores in one of the following ways:­

(i) 	 When those in charge of the stores have little time, the 
picks are stacked in one heap and the shovels in 
another, with a narrow passage between heaps. The 
men pass in single file between the heaps, taking up 
a pick with the Ifft hnnd and a shovel in the right. 
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(ii) 	When those in charge of the stores have time to lay 
out the tools and know the number coming, the tools 
are laid out in sets, shovel on the right, helves 18 in. 
apart, irons of both to the front , point of the blade 
of the shovel in line with the pickhead, the sets at 
one pace interval, those for the rear rank are at 
three paces' distance. The party can then be 
marched in file, straight on to its tools. 

3. Tool drW.­
i. Falling in with 10015 (Plate 1).-The soldier will fall 

in at the trail, pick in the left hand, shovel in the right, irons 
of both to the front, point of the pick downwards and the 
face of the blade of the shovel inwards. 

ii. Grounding and taki1Jg up tools.­
.. Ground tools .. 
, Take a short pace forward with the left foot, bend down and 
place the tools quietly on the ground, irons of both to the 
front, pick on the left, shovel on the right, face downwards, 
the point of the blade in line with the pickhead. The left 
band as It places the pick on the ground to be 3 in. in front 
of the left toe. Then return smartly to the position of attention. 

.. Take up tools" 
Take a short pace forward with the left foot, bend down, 

take up the tools and return to the position of attention, 
tools at the trail. 

Common mistakes.-The usual mistake is to place tools too 
far forward. The result of this is that men have to bend too 
far down, and if they have rifles slung and are wearing· equip­
ment, their rifles fall over their heads. The body should be 
kept as erect as possible and the left hand be put quite close 
to the left toe, as ordered above. 

.iii. Marching with tools.-As in war nearly all marching 
With tools is done by night, and near the enemy, men must 
learn to handle them so that they make no noise. This point 
must be carefully watched In practising the following drill :_ 
.. Right turn " 

Drop the head of the pick and raise the blade of the shovel 
(PI~te 2), turn to the right and bring the tools back to the 
trail; if in file at close order, the handles should be allowed 
to splay outwards. 

.. Left turn" 
As above, except that the turn is to the left. 



.. About turn .. 
Drop the head of the pick and raise the blade. of the shovel, 

turn about and bring the tools back to the trrul. . 
When marching at " Attention" tools are always carned 

at the trail (see sub-para. i, above). . 
When marching at ease the tools may be earned over th9 

shoulder. 

4. Dlgclng drlU.­
'i. Pick drill (see Plates 2 and 3). The wQrds of command 

for using the pick are given in the following sub-paragraph. 
ii. Piching.-Right hand forward; right foot forward . 

.. Ready" 
Turn half left and carry off right foot to right. Body 

evenly balanced on both feet. Pick horizon~l il? fron~ of 
body. Both arms loose. Right hand about 4 m. trom plck­

head. Left hand at small end of helve. 

.. Raise .. 


Fix eyes on point to be struck. ~aise pick over ri~ht 
shoulder, keeping right upper arm honzontal, centre of pIck 
directly over right shoulder, left arm slightly bent across front 
of body. Right hand moves slightly towards left, weight of 
body on rear foot. 
.. Strike" 

Eyes on mark. Holding f~rmly with le~t hand, strike down­
wards, allowing helve to shp through nght han~. ~t the 
moment of striking the ground both hands gnp tightly, 
weight of body coming on to forward hand . 
.. Break" 

Force small end of helve upwards and move forward hand 
towards pickhead. 
.. Rake" 

Rake the loosened earth towards feet by pulling pICk back 
with both hands. Weight of body on rear foot. 
.. Raise" 

Straighten the forward knee and trunk and continue; if 
necessary, the" Rake" may be repeated before" Raise" by 
carrying the pick forward and raking . . . 

The drill is continued by the repetition of the commands 
.. Raise," .. Strike," .. Break," .. Rake," as necessary. It 
is important to teach a regular rhythm. The rate should 
be from 28 to 30 strokes a minute for periods of from 15 to 
30 seconds, followed by a short pause, during which, if it is 
desired to continue work with the shovel, the pick wiII be 
grounded and the shovel taken up. 

iii. Pichillg.-Lcft 11an<l forward; left foot forward : I he 
positioll oi feet and hands and the 'action are re\'<;rsed . 

iv. Shorr! drill (Plates 4 and 5).-The words of commalld 
for using the shovel are given in the foIlowing sub-paragraph. 

v. Shq(}elling.-Right-handed. For throwing to left and 
front. 

.. Ready to 

Turn half right ami advance left foot to I('ft ncar loosened 
earth. Body balanced on both feet. Right hand on •• T .. 
with thumh round. Left hand graspin~ bend of shovel, 
palm lip. 
.. Swing and till .. 

Swing ~llO\ ' c1 back with weight of body 011 rear foot: left 
ann slrail{ill and left hand near right knee. Hight arm 0 

inc1in(' ~ho\ c l t()"';i.rds base of loosened earth. Swing bod\' 
and shovel i,;rward so that the pan slides along base, b~nding 
left knee, weight of body behind thrust. 

.. Handle low to 

Depress .. T .. piece of helve to free shovel load from pile 
of earth. 

.. SwlDe and throw " 
Swing shovel backwards, just clear o( ground, until pan is 

over right toe. Weight of body on rear foot. 
Cast the load away by a forwa rd, upward and slightly 

lateral swing, bringing weight on forward foot, left arm 
straight, shovel sliding freely through forward hand. right 
arm directing shm'cl, the body straightening according to 
height of throw. ' 

Aids.-For heavy soil or rough hase. Place left knee 
against left foreann and the inside of right thigh just above the 
knee against the back of right hand. Benel both knees with 
a crouching movement and bring the weight of body behind 
the thrust. 

The drill is continued by the repetition of the commands 
•• SWing and fill," .. Handle low," .. Swing and &hrow!' 
It is important to teach a regular rhythm, and the rate should 
be from 18 to 20 throws a minute without aids and 16 to 18 
with aids. The periods should be from 15 t~ 30 seconds, 
follo~ed by a short pause during which, if it is desired to 
contn:lUe work with the pick, the shovc\ will be grounded alld 
the pIck taken up. 

vi. S~OI.;'tlling left-/lal1ded-For throwing to right a1ld fro/lt.~ 
The POSItion of feet and hands ami action are reversed . 
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5. Points for Instructors.­

i. Men should be taught to use the pick and shovel ~qually 
well with either hand in front. Unless they can do this they 
cannot work facing the front of their trench and will be 
dangerous to those working nell;r them.. Nor will they be 
able to throw the· earth as reqUIred to nght or left. Mo;e­
over, by changing hands they use d~fferent m~scles and so 
get rest. Men must practise throWlng earth 1D one lump 
on the place where it is to go. 

ii. Individual instruction by numbers should ·not be com­
plicated by an endeavour to excavate a trenc~ at the same 
time. The soldier will have enough to do learmng the correct 
motions without working to dimensions. 

iii. Soldiers should not be placed closer together than two 
paces while carrying out tool drill, otherwise they cannot have 
free play for their tools. 

iv. The energy expended in digging is reduced by half if 
the work is done with a clean" face" and a clean" base." 

To illustrate this, let the soldier strike his pick into hard 
flat ground and he will find that only a handful of earth comes 
out. 

Then let him strike his pick about ·9 in. back from the edge 
of a vertical" face" of earth (Plates 2 and 3), and he wiII 
see that each stroke will break out several shovelfuls of 
earth. This shows that if a man arranges his work so as 
always to work against a .. face:' he will only use his pick 
once, while the man who has no .. face" wiII use it twenty 
times. 

v. Unless the" base," or the ground on which the man is 
standing, is kept clean and smooth and flat, the shovel will 
not slide along the ground under the loose earth, and the man 
wiII not get a full shovelful of earth. 

The base should also be kept clear of loose earth, otherwise 
the man will tread it down, so that it has to be dug up again 
with the pick, and so duplicate his work. 

vi. All ranks should be taught that when the earth is 
very hard and full of stones, they can help their arms by usi~g 
their knees when filling the shovel. Plate 6 shows thiS. 
The left knee should be placed against the left . forearm, if 
'Yorking with the left hand in front. Place the inside of . the 
right leg just above the knee against the back of the fight 
hand. Bend both knees and bring the weight of the body 
behind the thrust. The rate of working will be 16 to 18 throws 
a minute when doing this. 

11 

vii. When the ground is very soft the work can be taken out 
quicker without using the pick (Plate 6). 

The shovel is driven into the ground by placing a foot on 
the shoulder of the lihovel. If working with the left hand 
forward-that is, when throwing to the left-the left foot 
should be used for this. Work with a face as shown in this 
plate. 

After pressing the shovel into the ground, the earth is 
broken away by pressing the handle downw3.l'ds with the 
rear hand, then the earth is lifted and, with a swinging motion, 
is thrown out of the trench or pit. 

It will be necessary to clean the base from time to time. as 
some loose earth will certainly faIl out of the shovel. 

viii. When digging wide trenches, the pick should swing 
towards the front of the task, otherwise there is danger of 
striking the man in the next task. 

In a narrow trench all men should start work on tHe left 
of their tasks. and wiII face towards their right when using 
the ~ick so that they may not hit each other. 

A man does most work in 4 hours if he rests for 2 minutes 
after every 8 minutes' work and has a longer rest for 5 minutes 
at the end of 55 minutes. 

ix. If the points given above are followed. a soldier should 
be able, in average soil. with a maximum throw of'12 ft. 
and maximum lift of 4 ft. , to dig out of a trench the folIowing 
amounts:­

In the first hour 30 cu. ft. 
In the second hour 25 
In the third hour 15 
In the fourth hour 10 

Total in 4 hours 80 
(NOTE.-An average shovel load weighs 10 lb.) 

The above figures ~pply to digging in daylight-by night 
the total may tie decreased to 60 cu. ft. For general estimating. 
however. it is safer only to assume 60 cu. ft. by day and 50 
cu. ft. by night. 

x. InlBftsive digging.-When digging a position which has 
been captured in an attack, the number of tools available will 
often be not more than 1 pick and 1 shovel to three men. 
Men should be practi~ed in digging-in quickly with these 
n~mbers of tools. This may be done as a drill. Each man 
dlg~ as fast as possible for 2 minutes. the other two men lying 
behmd the trench. At the end of 2 minutes the instructor 
blows a whistle .. The next man (No. 2) jumps into the trench 
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and goes on with the work while No. 1 rests. After two 
more minutes No. 3 takes No. 2'5 place, and so on. Each man 
works as hard as possible for 2 minutes and rests 4 minutes. 
Men should be taught to work so hard for 2 minutes that they 
can work no longer without resting. 

6. E?rCQvation of tasks 

1. General.-The method in which a task is excavated 
depends on circumstances. 

If in proximity of the enemy each man must obtain cover by 
digging a pit, placing the excavated earth as a parapet on the 
side exposed to enemy fire. A pit measuring 31 ft. by 21 ft . is 
the smallest in which a man can use his pick and shovel. 

When circumstances pennit, he wilI start widening and 
lengthening the pit until his task is completed . Fig. 17 
(page 50). 

2. Commencement or dlgglng.­
i. If the trench IS to be dug to the full section as shown in 

Fig. 16 (page 49) when the spitlocking to mark the front and 
rear edges of the trenc):l has been done the man will com­
mence work by digging out a hole. 6 in . to 9 in. deep across 
the bAck of his task, until the whole task has been taken 
out to this depth. He will then begin work again at the 
back, and take out a second layer in the same way, and so on 
till the trench is excavated to the full depth. The sides wiII 
then be sloped as described in para. 6, below. 

All the time he will work as fast as possible, with his pick 
and shovel swinging towards the front and rear, so as not to 
hit the man in the next task. 

ii. If, as will usually happen, the first task is only taken out 
to 3 ft. 6 in. broad (Figs. 18 and 19, page 53), there is no room 
to leave 9 in. on each side to make a proper slope (para. 6, 
below). The slope must therefore be judged by eye. 

In this case the man will begin by excavating a piece of 
earth, 6 in. to 9 in. deep, across the left of his task. This will 
give him a face on his right, on which he must work, facing 
to his right or half right. 

After completing the trench to this depth, he can then 
start again at the left-hand end. 

3. Length of task.-The length of trench allotted to each 
man as a task, depends on the section of trench to be dug, 
and on the number of cubic feet given in a task. 
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The usual distance is 6 ft. The length of a task should never 
be less than 5 ft ., or men will hit each other. Even in a 6-ft. 
task, l1l'en will often have to wait till the next man has finished 
a part of his work. . 

If possible over 6 ft. should be g.lven. . 
A 6-ft. task gives 491 cu. ft. !D the smallest trench (I.e. 

3 ft. 6 in. wide at top, 2 ft. wide at bottom, and 3 ft. deep), 
71 ft ., or three paces, gives 62 cu. ft. 

4. Work on sides of a traverse.-The men working on 
the sides of a traverse have a more difficult task. If they 
throw their earth straight on to the traverse, it will be very 
high and there will be a gap 1n the parapet at each end of the 
firebay. 

The men working on the sides of traverses must be taught 
to throw their earth towards the front of the traverse. 

This is difficult, even if men are trained to do it. If possible, 
special men should be provided for shovelling the earth 
forward. 

5. Communication trenches.-In digging communication 
trenches the earth should first be thrown up on that side of 
each len'gth of trench from which th,e enemy bullets arc most 
likely to come. 

6. Sloping the sides of a trenoh.­
i. Sloping the sides should be left till the excavation has 

been done. Fig. 1 shows what happens if a man tries to 
malte the slopes by eye. Fig. lA shows the section of a trench, 
6 ft. deep, of which the right-hand side slopes at 4/1 and t1!e 
left-hand side 3/1. 

The first task is 3 ft. deep, sufficient space is 1hen left on 
each side to allow for the slope, and the part marked A is dug 
first, with vertical sides. 

When this is finished the parts market! B.B. arc <iu;; uut . 
This gives the sides the proper slope. The man doillg the 
next task will similarly dig out the part marked C with vertical 
sides and afterwards excavate the parts marked D.D. 

ii: The amount of space to be left on each side-for the 
vanous slopes-is calculated as follows (Fig. IA). Taking a 
slope of 4/1. 

This means for every 4 ft. of depth, 1 ft. must be left ; or 
for every 1 ft. of depth, i ft. must be left. 

Therefore, for every 3 ft. of depth, 1 ft. must be left. 
In the same way for a slope of 3/1, a width of 3/3= I ft. 

m.ust be left, and in Fig. IB, which shows a slope of. 2/ 1, ,I
WIdth of 3/2 it.. or ] ft. 6 in., must he allowed for every 3 ft. 
c·1 depth. 
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iii. Fig. Is shows how to begin sloping the sides. Each 
man should begin by cutting very carefully a strip like the 
part marked W.X.Y.Z. This will act as a profile and hell' 
him to get the rest of the slope right. 

iv. The provision of a template is of great assistance. 

PART IlL-ORGANIZATION OF WORK 

7. General considerations 
1. General.­
i. Speed in construction of field works in close proximity 

to the enemy is always essential. Time. labour. tools and 
materials available will invariably be insufficient to meet 
all demands. Work will often have to be carried out in 
darkness. 

It is therefore · essential that all ranks should be familiar 
with the general principles. methods and responsibilities 
involved in the correct organization of work. 

ii. The case which will be chiefly considered in the following 
sections is that in which only a ]jm~ted time is available for 
work on a defensive position. 

iii. The underlying principles and responsibilities remain 
the same whether work is on a large or small scale. whether it 
is carried out in contact with the enemy or not. and whatever 
time is available. 

2. Object 01 organJzatlon.­
i. A system of organization. of work should ensure ;_

Control. 

Speed. 

Efficiency (i.e. economical u~e of the resources availab' ~). 


ii. The more centralized the (;ontrol the greater will be the 

effiCiency in getting full value out of resources available. 

SJ?"Cd will often be so important, however, that efficiency 

wIll have to be sacrificed and control largely decentralized . 


.C:ontrol is obviously best attained by adhering to normal 
mlh.tary org~nization. Complete sections, platoons, com­
pam~s or UnIts should be employed on particular tasks or 
portions of the work. 

iii. Speed depends largely on training and adhering as 
closelr as. POSsible to a well-known procedure and drill in the 
orgamzatton and execution of work. 

iv. Efficiency depends chiefly on the rapid issue of adequate 
xders,. resulting in the correct quantities of labour. tools and 
Inatenals being' available at the right time and place. 
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8. COlltrot oj wor/! 

1. General.-Except in the case of yery small works there 
arc three links in the chain of control :­

i. 	The formation or unit commander who has ordere<j. the 
work to be dOlle. 

II. 	The 'officer in charge of the work-appointed by the 
formation or unit commander. 

iii. The officer in command of the working party. 

2. Summary of dutles.-The duties of officers concerned 
in the initiation and execution of field works are summarized 
below:­

i. 	 FormaUOII or U1lit commander orderi11g the work to be dO/le. 
(a) 	 Reconnaissance. 
(b) 	 Priority of worl,­
(c) 	 Instructions to officer in charge uf work. 
(d) 	 Arrangements for provision of men, tools, materiah 

and transport. 
(e) Arrangements for contrul and continuity of work. 
(f) Provision of covering party if necessary. 


Ii. Ojjicer in charge of the U:OI1i. 

(a) 	 Detailed reconnaissance. 
(b) 	 Design. 
(c) 	 Estimates. 
(d) 	 Marking out the work. 
(e) 	 Guides for working parties. 
(f) 	Explanation of the work to officers in charge of 

working parties. 
(g) 	 Correct execution of the work. 
(II) Progress and completion reports. 


Iii . Officer in c0I1/ma'td of working pm·ty. 

(a) 	 Explanation of the work to his subordinates. 
(b) 	 Allotment of tasks to, and disposal of, his men on the 

work. 
(c) 	 Ensnring that hi s men hu,'c the necessary touls and 

materials. 
(d) The diligence of his men. 
(e) 	 The discipline of his men and observance of order~ 

regarding lights, smoking and silence. 
(f) 	The execution of the work in accordance with the 

instructions of the officer in charge of the work. 
(g) 	 Handing over of \\'ork, tools amI materials to tiJ( 

next party, or as instructed by hi~ commander (JI 

by officer in charge of the work. . 
(Ill Withdrawal of his party when the work is completcJ· 
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The officer in command of the working party IIlav be senior 
to, and belong to a different arm from, the officer i~ charge of 
the work: '~his must never be ~llowed to affect their loyal 
co-operation In observance of theIr respective responsibilities. 

3..111 the event of ~riou~ casualties being incurred by a 
workmg party, the semor ojf~cer 011 tile spot will be responsible 
for deciding whether the working party should be withdrawn 
temporarily or whether an attempt should be made to carry 
out the task at all costs. 

If heavy casualties are anticipated, the commander who 
orders the work should give definite instructions as to its 
urgency. 

9. RecoltJlaissallce 
I. T~e pre1im~nary recollnaissance will be carried out by the 

formatIOn or .umt commander ordering the work to be done. 
.The offi~ I.n charge .of the .,~ork will, if possible, accompanv 

hIm. This will result m deCISIons and orders to the officer in 
charge of the work on the following points:­

i. 	Approximate siting and nature of the work. 
ii. 	Approxi~ate resources in time, labour and materials 

. available. 
iii. 	Outline of organization for the execution of the work. 
iv. 	Provisional priority of the work. . 
v. Covering parties, if required. 

~. . The officcr in charge of the work will then make a 
' .~etalled. reco~maissance of his task. The points to be COIl­
~Hlcrcd ID tlus reconnaissance will include :_ 

i. 7·"e .if;()~k t~ be don~.-:-Its place, nature and quantity. 
~hc .exact posItIon of every portion of the work 

whIch ~s to be done must be decided. Time ma" be 
saved l~ the work is actually marked out as' the 
recollna~ssance proceeds. (See Sec. 11, 6, and 
~ppendlx III, for details of tracil1g J.>arties, which 
should acco~pany officer in charge of work.) 

The defimbon by natural or artificial marks of 
ar~ to be c~eared for improvement of fields of 'fire 
r°hasVIew requIres particular care, especially if work 

to be carried out at night. 
ii. T~design of the work, including the most suitable 

'" Lab e of work (e.g. wea?on pit , brea5twork, etc.). 
111. . our.:-What labo~r IS required : its quality and 

~u~nbty.. AppendIX I will be an aid to this calcu­
bO.n, whl~h should include a reserve jor unforeseen 

contmgencles. 
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iv. Tools and materials.-The nature and quantity required 
(Appendices I and II), whence obtained, and ' how 
brought to selected places. 

v. 	 Time.-When work may be begun and how long it wi ll 
take to complete. 

vi. 	 Re11dezvous, t'O'Utes and guides.-The rendezvous should 
be on the route to the work. It should be e<!sily 
recognizable and, if possible, near cover. If routes 
are across country, they should, when possible, be 
marked. Guides should know the rendezvous and 
the routes by which working parties will approach. 

vii. 	 Tt'ansport .-What kind of transport should and can 
be used . 

10. Pt'eliminary art'angements 

1. General.-If time is short responsibility must be 
decentralized and more must be left to the initiative of 
su bordinates. 

2. Tracing.-All work should be marked out, before the 
arrival of the working party, by pegs, pickets, tracing tapes 
or spitlocking, etc. This applies not only to trenches but 
to wire entanglements, emplacements, areas to be cleared, 
tracks, etc. Tracing wiII generally be done under the per­
sonal s,upervision of the officer in charge of the work. 

3, Estlmates.- , 
i. Estimates are prepared, generally by the officer in charge 

of the work, as a result of the detailed reconnaissance described 
in Sec. 9. A complete detailed estimate should deal with 
the fallowing points:­

(a) Labour, 
(b) Time. 
(c) Tools. 
(d) Materials. 
(e) Carrying parties. 
(f) Transport. 
(g) 	 Any other requirements, such as guides, covering· 

party, etc. 
Appendix IV (load tables) should be used as a basis for 

estimating. 
ii. Time, labour, tools and materials are interdependent 

factors. 
It is evident that the officer making 'an estimate must first 

note approximately the resources likely to be available befort: 
he can proceed intelligently with his estimate. 

iii. If local materials are to "e used allowance must be 
made for the time and labour required to collect, prepare and 
distribute them. 

iv. No more men should be asked for than are absolutely 
necessary. 

4. Demands.­
i. Having prepared detailed estimates for the portions of 

the work to be commenced at once, if not for the whole work 
the officer in charge of the work shol1ld then submit hi~ 
demands for labour, etc., to the authority laid down by the 
officer orderi ng the work. 

ii. It will be noted that in the demand the actual number 
of men required is stated. It will be the duty of the fomui­
tion or unit supplying the working party to make up this 
number by detailing complete units, companies, platoons or 
sections in accordance with the actual strength of units at 
the time. 

iii. The working party demands will be submitted in the 
form given on page 20. 

11. Ot'ganizatiolJ of workillg parties and allotment of 
t'esources and tasks 

1. Gtneral.-The efficient employment of working parties
depends chiefly on :­

i. Discipline. 
ii. Allotment of suitable tasks, tools and materials. 

The first is the responsibility of the officer in command of 
the working party, and the second depends primarily on 
accurate estimating by the officer in char"e of the work but 
also ~>n intelligent control by the officer i~ command of the 
working party during the execution of the work. 

2. Rellefs.-\Vhenever pos,;ible each relief should ~rrive 
complete with all tools required for 'york and should return 
~~em on conclusion. It is impracticable to hand over tools 
./rect from one relief to the next in the dark. In such cases, 
1 separate tools for each relief are not available the tools 
ml~stf be dumped ill one place for distribution t~ the next 
re Ie 	 on arrival. 

. 3. Task work.-The main advantaae of task work over 
tlm~ work li~s in the moral effect due t~ :_ 

\a) knOWing what is to be done' 
(0) 	 knowing that there i~ no 'chance 01 going until it 

IS done. 
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i. In most work, especially of a straightforward na~ure like 
digging or wiring, better results are generally obta!ned by 
task work than by time work . 

ii. It i8 .essential. however, that tasks should be set fairly. 
They should be so calculated that the average man can 
complete them just inside the period of work being considered, 
which is generally 4 hours. The nature of the soil should be 
carefully considered in setting the task. 

iii. If possible. a template should be provided, otherwise 
a 6-ft. measuring rod should be carried by each platoon or 
section commander. In the absence of measuring rods, pick 
helves, which are 3 ft. in length, can be used. 

iv. The system works best when tasks are not allotted to 
individuals, but to small parties, such as sections. 

v. When working with reliefs on task work care must bc 
taken that all parties of one relief have completely finished 
their tasks before the arrival of the next relief, so that the 
latter are not kept waiting. A short interval of time should 
be allowed between the estimated time of completion of any 
relief and the arnval of the next relief. 

4. Time work.­
i. This system should not be used unless task ·work is 

impracticable. 
ii. Time work may be used when the local conditions ax-e 

unknown or very variable. 
iii. The amount of work whith the officer in charge of the 

work expects to be completed must always be indicated to 
the officer in command of the working party. 

iv. ~nfixing the length of reliefs on time work (or estimating 
tasks In task work) consideration must always be given to 
the urgency of the work, to the distance the troops have to 
march to and from the work, and their condition. 

5. Tooll._ 
EX£ept "for small works additional tools are always required 

over and above those forming part of unit equipment. 
If fu~~ .tools should be required a demand can be made 

°bn the diVISional tool reserve (Appendix II) which is carried 
y the field park company, R.E. 
6. TraelDg._ 

i. If t:z:aci.DB: ~nnot. be done by day, it should be done at 
dll;Bk while It IS Just hght enough to ensure that the trace is 
s"hl

ta: le to the ground. Spitlocking is unsuitable for work 
w C has to be carned out by night. 

http:t:z:aci.DB
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When tracing by night, direction should.be frequently 
checked by com pass or other means. 

ii . The front" cutting line" of a fire trench is the line 
which must be marked. It is an advantage to mark the 
back line as well. 

iii. Care must be taken that tracing marks of work which 
is to be cOncealed do not disclose the work to enemy observers, 

iv. A tracing party should rehearse its work beforehand if 
possible, as this will add to the speed of the work. 

v. The detailed organization of a tracing party is given in 
Appendix III. 

7. Extension of working parties for . dlgging.­
i. It is important that, on arrival at the site of work, the 

working party should be distributed along the line of work 
without noise or confusion. As this may often take place 
during the hours of darkness, practice is essential. The 
nature of work and task must be explained to the party 
beforehand. 

. ii. The following is the procedure when a working party is 
~xtended, starting from the left of the line of work :­

(a) 	 An officer or N.C.O. wiII stand at the left of the line on 
to which the party is to be extended, prepared to 
pace or measure out each man's work. . 

(b) 	 The party will be formed in single rank at a convenient 
distance from the line and marched up in single file, 
at right-angles to the line, until the leading man is 
within two paces of the officer or N.C.O. charged 
with pacing out the tasks. Tools will be at the 
trail. and rifles slung. 

(c) 	 The officer or N.C.O. will then indicate the left of the 
task, and the leading man will step forward and drive 
the point of his pick into the ground at that spot, 
helve to the rear, and lay his sho:.'el along the line of 
his task, blade to the left. face downward. 

(d) 	The officer or N.C.O. will pace along the line and show 
the second man his task; this man will wheel to the 
right until opposite his task, then wheel to the left 
and carry on as detailed for the leading man. The 
remaining meu repeat this. 

(e) If extending from the right the procedure is similar. 
All men must know the correct division of a fully 

developed fire trench for task work (Fig. 18 or 19). 
(f) 	As soon as the last man of the party has reached his 

task, each man will unsling and ground arms. six 
paces in rear of hi s task. and commence work. 
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111. When working in reliefs the second and follOwing reliefs 
should not be allowed to move along the hali-dug trench, 
unless it is too dangerous to move across the open. 

iv. An alternative method of extension, suitable in the 
event of heavy fire from the enemy, is for the men to be 
extended in rear of the line to be dug and marched straight 
on to the ·work, taking care to keep the proper interval. 

v .. Yet another method is as follows :-The leading man 
goes right through to the far end .of the work and the 
remainder space themselves out behind him along the line of 
the work. This method is not quite so rapid but is well 
suited for work in close proximity to the enemy. 

8. carrying partles.­
i. These must be organized as for working parties. The 

tools or stores to be carried should be arranged ill loads 
before the arrival of the party. 'The men must be told the 
composition of the loads before they start collecting them. At 
the end of the journey the loads must, according to instruc­
ti~ms, be put down so as to form an orderly dump, or dis­
tnbuted at the points on the work where they are needed. 

~i. If ca~ualties are probable and various types of store are 
bemg carned, the stores of anyone kind should be distributed 
among different individuals, or different parties if more than 
one party is being used. Otherwise severe casualties to one 
par:ty carrying, ' for example, all the long pickets, would 
senously hamper the progress of the work. 

9. Arms and equipment.­
i. When workmg in close contact with the enemy, the com­

m~nder of the party may decide to work with arIlls slung' 
thIS g~eatly hinders the work and should not be done unle~ 
th:e.1s d~nger of attack. In the forward area it is generally 
su hClent If each man lays out his arms and equipment close 
at and, for use in an emergency. 

d;i. Whfn the work is below fire-step level and there is 
all~:r~ an a~tack. arms should be laid on the parapet, and 

rth bemg excavated should be thrown on the parados. 

gU~~d ~n rear are~ arms and equipment may be left under a 
In a convement spot. 

WhenW/Ir-be t.he enemy is likely to use gas, anti-gas respirators 
Worn m the" alert" position. 

http:W/Ir-bet.he
http:should.be


10. ModlfioaUODI.­

The procedure gi ven in this section must be modified to meet 
all conditions. Only thus can work be properly organized. 

PART IV.--GENERAL CONSIDERATIONS 

REGARDING PROTECTIVE WORKS 


12. Priority of warA 

1. There will Devef be enough time, labour or material 
available to carry out all the useful work demanded. Careful 
selection of the work to be done will always be necessary. 
and much will depend on the efficiency of previous training 
in the rapid organization and e..xecution of work. 

2. As early as possible a comprehensive scheme of develop­
ment must be planned, from which a priority list of work to 
be done must be drawn up. 

It is necessary to concentrate in the first instance Oil 

providing the essential D)inimum of each type of work which 
will be most valuable to the defence. 

3. Priority in any particular case will depend on the 
decision of the commander, and no hard-and-fast rule can be 
laid down, but the following order of priority may be taken as 
a general guide :­

i. Siting of weapons and O.Ps. 
ii. Im/)f(JlJing communications. 
iii. Clearing and im/Jt'OfJing the field Of fire. 

iv. 	Digging fire POsitions, constructing maehille-gun positions 
and obsnvation posts. . 

v. C"ating obslaclu. 
vi. Constructing sltelters. 

vii. Completing tile fire positions and COftfteeting them "p. 
viU. Completing th~ wm",uniellHon or COftnecling Irltfcltes. 

... Field defences are a means to an end and must be con­
structed to collfonn to the tactical plan. Well-planned field 
defences develop the fire effect of the defender's weapons and 
restrict that of the attacker's weapons. Skilfully used, they 
enable the commander to reduce the proportion of his force ill 
actual contact with the enemy and to increase his reserves. 
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PANT V.-SITING AND DEVELOPMENT OF 

PROTECTIVE WORKS 


18. Siting offire trenches. 

1. Forward anel feVerie Ilope posI1l0DI.­
i. General.-A forward slope position is one in which the 

~cbt:s are on !he slope of ,a hill nearest to the enemy. It is 
so sited as to give the defender, from his trenches, a clear 
uninterrupted view of the enemy's position and the ground 
over which he must advance to the attack. 

A reverse slope position is on the side of a hill farthest from 
the enemy, and the defende~'s trenches are hidden by the 
contour of the ground from dIrect ground observation by the 
enemy. 

It is impoliSible to find a position of any extent in which the 
slopes ~ even and unifonn. All ilTegularities of ground 
present either a convex or a concave surface. These irregu­
larities offer temptations either to go too far forward on a 
convex slope to obtain a good view, or to draw back too much 
on a concave slope to escape enemy observation, with the 
result tha't .pronounced, and therefore inconvenient, salients 
are formed lD the general lines of a position. 
. In order to avoid these salients, and to make use of those 
~eatures of the ground which offer the best facilities for defence 
It may be .necessary to site trenches in one place on a forward 
sl~ and In another on a reverse slope. 

11. Forwa~d slope positioll.-Trenches on ferward slopes can 
usually be Sited so as to protect observation posts but care 
sh~uld be ~ken to ensu:~ they can be adequately pr~tected by
rlll~ry fire. When siting foremost positions the probable
t~t1~of reserves should receive consideration. Communica­10.;: ~ front to rear will always present difficulties. 

ere IS a natural tendency to place trenches on high 
groundf but such ground is not always the easiest to defend 
~uccess uUy; mo!eover, it is generally easier to provide 
bep~oJ defence In front of high ground which will be used 
tienches ery a~d other observers. The advantages of siting 
feels grea: high. ground are, that th~ de.fender instinctively 
concealed ~ COnfidence, th:,-t commuDicatlons are more easily 
that t ' h hat a better view of the enemy is obtained, ancl 
advan:aenc es, usually, are more easily drained. The dis­
gain im ges ar; that sli~ht pene~ation by the enemy may 
more IF-an. observah.on posts, that the defender's fire is 
can t!J:J than gra~lng, that the position of the trenches 
that the assa It~or~ eaSily by the enemy when at a distance, 

. u Ing IDfantry can be supported by the attacker 's 

http:observah.on
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guns until a. later moment, and that the enemy may worl; 
round portions of the position and take them in flank and 
reverse. 

iii. Reverse slope positions.-When the slopes of high 
ground arc gradual on the defender's side and the crest is 
broad, it may be desirable to place trenches some distance 
on that side of the crest. Under these conditions the cr~t 
of the hill will screen the trenches from ground observation 
by the enemy's artillery observers, but it is often difficult to 
provide the necessary field of fire and observation, and, should 
the enemy succeed In establishing himself between the crest 
of the hill and the defender's trenches, the advantage will 
usually lie with the enemy. Observation over the forward 
slopes must be obtainable from ground on the flanks or from 
higher ground in rear, so that effective fire can be brought to 
bear on the ground over which the enemy must advance. 
Wben this is available a reverse slope position is very strong, as 
the enemy will have great difficulty in arranging his fire plan. 

2. Selection of slte.­
i. After being given the area of the proposed platoon locality, 

tbe position of neigbbouring localities and the arcs of fire of any 
machine guns covering his locality, the platoon commander 
will select the exact position of bis light automatic and rifle 
posts. 

ii. Siting is governed by :­
(a) The fire tasks to be carried out. 
(b) 	 Considerations of such concealment and protection 

as can be gained from accidents of tbe ground. 
(SitIng must not be (overnecl by any stereotyped 

.ideas of tbe sbape of works ,aIned from diagrams 
in this or other manuals.) 

111. Every advantage should be taken of natural concealment 
Qr obstacles. Unconcealed section posts with long and wide 
fields of fire are of little value compared with posts which arc 
concealed from enemy ground observation by hedges or folds 
in the ground and from enemy air observation by the over­
hanging foliage of trees, bushes or hedges. 

iv. The following points must be rememhcred in siting 
trenches :­

(a) 	 The field of fire must always be checkod by lying on 
the ground and placing the eyes at the same height 
as the top of the completed parapet will be. A 
minimum field of fire of 100 to 150 yards in all 
dirp-etions, and without dead ground , is desirable. 

(b) 	 When weapon pits are sited ~itb the int~ntion of sub­
sequently joining them up 1I1to a contmuous trench 
system, the final trace o~ the system affects inti­
mately the siting of the pits. 

Where there is time, the complete layout for each 
sector must be traced before work on weapon pits 
is begun. This will ensure that the whole is con­
sidered before the part. and that drainage is not 
overlooked. 

(c) The trench must not obstruct the arcs of fire of machine 
guns or of neighbouring rifle or light automatic posts. 

(Il) Trenches should be so sited as to facilitate enfilade fire. 
(e) 	 Section trenches must be mutually supporting and 

sufficiently close to each other to enable the platoon 
commander to exercise control. The only limiting 
factor is that they should not be so concentrated as 
to render them all vulnerable to a single shell burst. 

(J) 	 Low ground where water may collect should be avoided 
if possible. The question of. drainage must always 
be considered. 

(g) 	 As soon as the fire position has been selected it must be 
marked at once. If not under enemy observation 
use s.hould be made of flags or other marks whicb will 
be visible while siting neighbouring trenches. If in 
close proximity to the enemy the marking may have 
to be postponed till nightfall or, alternatively, the 
whole process of selection and marking may have to 
be carried out by night, aided by observation from 
concealed positions during the previous day. 

14. Development of field d4fenc8s 
l. General.­
i. F~eld d~ences will frequently develop as a result of a 

check m ~oblle operations in contact with the enemy. This 
~heck .WlU generaUy occur during daylight. It wiU be 
I~POSslble to commence any work on forward defences until 
n~ghtfall, as. forward. attacking troops will be pinned to the 
ghoun~ by fire, and It will not be possible to bring up tools to 
t em m daylight. 

t~t aAs time, labour a.nd tool~ will be scarce it is important
Subor~~ work done dunng the fIrst night should not be wasted. 

t'ci m~te commanders must, therefore, be capable of 
an I r tmg the probable lines on which defences will be 
cO-fr mated and developed. These will be laid down as 
ear y as pos..crible by higher commanders. 
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iii. For example, sections and platoons may be in widely 
scattered positions after nightfall; and if they merely call. 
solidate in the position gained, much of the work done may be 
wasted, for the following reasons ;_ 

(4) 	 Some of the posts will have to be abandoned, as the 
time and labour required to connect them all up 
would be so great as to postpone for many nights any 
real improvement of the defences. 

(b) 	 The bad effect on morale of isolation in small groups of 
5 or 6 men in scattered lengths of trench. 

(e) 	 The fact that the positions in which troops become 
pinned during a check in mobile operations are 
unlikely to be the best positions for defending the 
ground occupied. 

(d) 	 The fact that sections, platoons, companies, and pas. 
sibly units may be considerably mixed up. 

iv. Reorganization of the gr:ound occupied into battalion 
and company sectors alld into defended localities will, therefore, 
be necessary before work is commenced. 

Whether it will be possible to carry out detailed recon­
naissance and prepare a fully co-ordinated defensive fire plan 
before the first night's work is commenced will depend on 
particular circumstances. Whether this is done by the first 
night or later, there should not, however, be undue hesitation 
about abandoning small areas of unfavourable ground, subject 
to confOrming with general orders defining the position to be 
held. Commanders must refuse to be bound by the exact 
dispositions at the end of a day's fight, if subsequent develop­
ment of field defences is to be carried out to the best advantage. 
It is the duty of higher commanders to decide whether the 

• policy to be follow6d is :­
(4) 	 Concealment, or 
(b) 	 Extensive digging, (See Infantry Training ]937 

Appendix IV.) 

2. Seqa8nee or d8V810pm8nt.­
i. The construction of field defences will generally develop 

in the following sequence :­
(a) 	Weapon pits and machine-gun emplacements. 


Clearing fields of fire. 

Obstacles. 


(b) 	 Alternative weapon pits and machine-gnn empl:\ce. 
menta. 


Additional obstacles. 


(e) 	 Connecting up weapon pits and section posts with 
crawl trenches. (Fig. 3.) 

(d) 	 Digging urgently required lengths of communication 
trench. 

Deepening the crawl trenches to 3 ft. 
(s) 	 Dovelopment by stages to full width and depth of 

t renches. 
(f) 	Revetment of trenches. 


Shelters and dug-outs. 


During the development of the trench system, care must 
continually 'be exercised to avoid revealing to the enemy the 
dispositions of the defence. Some work must, therefore, be 
done in the alternative aud dummy positions at the sam(' 
lime as tho development of the occupied positions. 

ii . Completion of trench communications. within the 
platoon and company is the first requirenlent, but, as more 
lime becomes available, the value of a continuous lateral 
trench, whether in the form of a front-line trench or farther in 
rear, and later of further lateral communications in rear. should 
be remembered. The advantages of a continuous front-line 
trench and lateral communications in rear are ;_ 

(a) 	 Morale. They reduce the sense of isolation. 
(b) 	 They facilitate rapid adjustments of the defensive 

organization to meet withdrawals from, or additions 
to. the garrison. and to meet varying conditions of 
darkness or fog. etc. 

(e) 	 They increase the enemy's difl1cnlty in locating the 
exact dispositions of the defence. 

(d) 	 They result in economy in the length of communication 
trench required, as one communication trench ma\' 
be m.a~e t.o serve. for example. two or three compan)' 
localities If the latter are connected laterally (i.e. in 
the most direct manner) . 

th~~' Fro~ the commencement of work on field defences. 
t e~ore. It must be remembered that a continuous lateral 
:ee!lC m.ay eventually be desirable. Provided there is no 
p~llis difference in tactical value between alternative dis­
d I ODS, tare must be taken to select the one favouring rapid

eve opment of field works. 

3. Seotlon POsts.­

be\;~h~ first di~ging to be. done in a position will generally 
post:;. onstructlOll of ~ectlOn posts and alternati ve section 
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TYPES OF SECTION POSTS 

Showing how IVeapolI·Pits may be cOlmeclcd up JOr inter.c_mflnjcatio~ 
The drawings aTe aiagTam1ll!llic only, and must be adapted in every case k 
suit the ground. Each pit should be dug at riglJl angles to the required diTlClio;, 
of fire. The piJs shown aTe for 2 mm eachkbut th~y may be dllg for olle fI 

more men as re,/uiTed. A slIitable "gth is 3 feel per man. 

foirst Stage (Conti1lUous lines) is to dig the pits 3 fea deep. 

Second Stage (dotted lilies) is 10 connect them by crawl treK&hIs. 

WUUh oj pits and trenches should be 3 feet 6 inches at groulld le~'el, 

The number of weapon-Pits required will be determined by the actual strengll
of II~ sections a11d of pfaloon headquarlers. 
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The main object in the construction of a section post should 
be that the fire task is properly covered. It should generally 
be possible, if tools are provided after the necessary reorganiza­
tion of the position, for fonyard pla~oons. to compl~te the 
weapon pits and obstacles during the fIrst mght after a che~k, 
without additional labour from reserve platoons, compames 
or units. Wiring parties will, bowever, usually be found from 
reserve units. If additional labour is allotted it should be 
employed so th!lt the ~eapo~ pits are connected up. within 
the sections durmg the fIrst night. If resources permIt, work 
may also be commenced on the interconnection of section 
posts within platoon localities. .Weapon pit~ and section 
posts will eventually be deepened mto normal fIre trenches. 

4. Machine-gun emplacements.-These need very careful 
consideration in order to reduce to a minimum the information 
given to the enemy. Such machine-gun positions as lie 
within the area of the foremost defended localities must, from 
the start, be merged into the scheme of section posts so as to 
be indistinguishable from the air (Fig. 13; page 46). Cases will 
frequently occur, particularly if sited in depth, when machine 
guns are required to fire from comparatively isolated positions. 
It may then be advisable to postpone digging until the emplace­
ment can be merged into the system of communication 
tre~c:hes or rear def~nded localities. In any case alternative 
posItions and dUJ.DDlles must be provided as early as possible, 
and any connectIng trenches must always be continued past 
the. emplacement. This continuation must be completed 
<lurIng the sante night in which connecting trenches 'reach the 
emplacement. 	 ' 

5. ,,~a~on localltlea.-These will generally result from 
~he JOI~mg up of section posts by lengths of fire trench 
co~nect~ng forward sections, and of communication trench 
connecting up rear sections with forward sections and with 
each other. These communication trendhes must be sited so 
as to get interconnection between sections with the minimum 
am~)Unt of digging. Alternatively a platoon locality may be 
desIgned as such from the start. The solution will vary in 
eyery particular case. All round defence must always be 
gIven due consideration. . 

6. COmmunication trenches.­

D~fended localities may be linked up in two ways ;_ 


I. 	By joining them laterally, and providing a communica­
tion . t!ench from rear to front for each aroup of 
localthes. 	 " 



32 3S 

ii. By providing a rear to front communication trench for 4 TracJu toe iDdividuala do not entail much work; but it
each 	 locality, the localities not necessarily being is Gl~ly necessary that time and labo~r o?- ~~ks for transportlaterally connected. should be economized by concentratlDg Initially on o~y one 

The former method is generally preferable, as it simplifies or two front to rear and one or two lateral routes ID each 
adjustment of the defensive organization, and involves a less convoziient sector of tho defence. 
amount of digging at each stage' of development. 

S. In 	development of com.mu~icatioI?s attention must beInitially, crawl trenches (FJg. 3) will normally be used for 
constantly d ir«ted to the follOWing pOlDts;-	 .linking up the posts and localities. 

i. Con~ont from ground and. as far as possible. from 
CRAWL TRENCH 	 air observation. For example, a track should follow 

the hedges round two sides of a field rather than go 
diagonally across iu the open. 

ii. Avoidance of likely shell traps. 
iii. 	Care that selection of routes. and clearances involved, 

do not prejudice arrangements for concealment of 
other works. 

FIG. 	:i iv. Avoidance of ground likely to become water-logged 
after h8'i.vy rain. 

15. 	 Improvement oj c01111111mi caiiolls 
6. Routes should be marked while they 	are being made. 1. The importance of good and easy communications in This can be done in v,arious ways, such as blazing trees, stickingwar cannot be over-estimated. in the ground at intervals cut branches of trees or sticks with 

sandbags on top. As soon as possible notice boards and arrow.;
2. All arms should be able ;-	 should be improvised to indicate direction. and also the type 

i. To construct and maintain cross-country tracks. uf transport pennltted to use the track. 
ii. 	To carry out minor repairs to roads, cross simple ditche, L\larkin;; of rou~es and tracks should as Jar as possible b~ 

and remove minor obstacles. recognizable by IIIght. 

'3 i The improvement of communications within a position 7. Routes for night pat:ols. forward of tile actual area of 
. . . . . defence. should also be given recognizable marks but ca 

can be of great assIstance In the conduct of a defenSive battle. must be taken that these are 110t appal' 'nt to til u l' l Iy re
Free movement across couniry is required, in order to save c e ~ en . 

time and fatigue. 


ii. Work is. required in connection with ;_. 	 16. Cross-colllliry iracks
1. General.­(a) 	 The tasks of . reserves and troops to whom counter· 

attack roles have been allotted. Cross-country track~ are rcqulrt:u [or the following
r(:asons :_(b) The passage of individuals, orderlies, etc. 

(,) 	Routine movements of troops, and of transport (a) To relieve congestion 011 Ill 'lin roads. 

carrying rations. ammunition, etc. (b) To ~void villages and shelled areas. 


(d) 	 All(,) traTo kImprove and shorten communications gent'ralJ)' . The system of evacuation of casualties. . 
" . c s mllst be reconnOitred markf-u drained and pro.iii. It is therefore not only necessary to proVlde SIngle tracks ' Ided with sign-posts. . . 

(with gaps through hedges and means of crossing ditches) and 
routes for transport, but also to clear obstructions in definite 2. Marking of tracks.­
belt~ of ground in order. to facilitate the rap~d movement of . I. All tracks sboulu be mal'ke<! lIy IIl<.;alb (JI !Jo~t:-, 0 1 tape~

bodies of troops advancmg on pre-arranged hnes of counter· . 1 both, ur by iJeaps of stones or carU. 

attack, both within and beyond the position. 


Spoil sprt4d out to sa",e width as parapet. o[ weapoll /IfJ. 
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ii. Posts should·be spaced at intervals (normally about 
20 yds.) depending on circumstances. 

iii. Tapes.-Tapes arc only a very temporary expedient: 
they are soon obliterated by mud. 

iv. Notice boa"ds should be used in conjullction with the 
above methods. They have the advantage tllat each can be 
marked with the name. letter or number of the track. Blacl, 
letters on a white ground are better than white letters on a 
black ground. Notice boards should not be higher than 18 in., 
or they will be knocked over by passing loads. 

Direction boards should be erected at the term(nals and at 
all places where tracks cross lateral routes. 

.. Up" and " Down" tracks ~lUSt be clearly marked and 
the names of any places ncar which the track passes should be 
Inarked on notice boards visi blc from the track. Map refer­
ences of important points should be shown on the notice 
boards. 

v. Lantsl'11s.--Screened lauterns are useful at junctions and 
important points. They can be made with candles or small 
oil lamps in perforated biscuit tins with calico shades. 

\'i. B"idges.-If a small bridge is made, it is important to lay 
the wooden bearers on a transom (which itself is embedded ill 
the ground) and not directly on the carth; otherwise uneven 
settlement will occur and the bridge will tilt up sideways. 

3. Tracks for men.­
i. Gcae"al.-vVhen making tracks, the following points 

should be borne in ~ind :- . 
(a) Each trac~ should be 3 ft . wide to enable men to moye 

along it rapidly on a dark night. 
(b) 	 A one-way track should be first completed; as soon as 

possible a duplicate track should be made to' give an 
" lip" and" Down" route. 

(c) 	 Lateral communication between tracks should be pro­
vided, cspecially in heavily shelled areas. . 

(d) 	 Trench-boards are the most suitable fonn of track and 
should be laid on transoms (roughly, 3 in. by 2 in.) 
beddcd in the ground. In swampy ground they 
should be laid on trestles to keep them above water. 
Trestles can be constructed of two pickets driven into 
the ground to support the transom. 

ii. lu sandy coulIt"y.-A quickly made and efficient track 
can be made by spreading out rolls of wire netting (i-in. or 
I·in. mesh) on the ground and pegging it down finnly on botlJ 
sides. 

17. ElflM'lmcy,oad,~ 

Ruts and Ihell-hoJes.-The rut should be cut out aqwu·c. 
If the foundation of large stones has be(:n destroyed, the 
soling stones should be replaced by hand-packing over which 
a surface layer of macadam (2 to 2i-in. gauge stones) should 
be placed and then rammed. The base of the rut should 
also be ramm ed before replacing the soling stones. 

The earth-berm (i.,. the earth part between the macadam 
and the d rain) of a road, even if it is liquid mud, should not 
be cut away without rl7placing it with stone, if available, or 
some other hard matenal such as chalk or broken bricks if 
stone is not available. Shell-holes require similar treatm;nt. 

~f a hole in B road under traffic is allowed to remain unre­
p~l1~ed eve~ for 2.4 hours great damage may be caused, as rapid 
dlsmtegratlOn Will take place at the edges of the hole and the 

. foundations may be ruined. 

18. Imp1'Ofll1fllllfU of OO58"IIU401l atui field of fi,e 
1. GeneraJ.­

. i: If it is necessary to conceal the dispositiqns of the defence 
It IS equally necessary to make it difficult for the attacking 
t~O?PS .to conceal themselves before and during their attack. 
~ his WI).) naturally b~ve been. one of the main considerations 
~n chooslUg the defensl".., pOSitIOns and siting individual works 

lltthmudChr cBdn be done by clearance to improve the 'ob$ervatio~
of c e en ers. 

ii. Clearance must ho b . .with c alin ,wever, e conSidered Simultaneously 
d once b ~nt, as unintelligent clearance ffiQy nullify eUorts 

~~~n~ to 0 tam concealment. In all cases the advantages 
loss o~roveme~t of observation must be weighed against any 

I d C?ll~mcnt in~olved. Weapons which remain con­
~~: ~t~~~ ~~~~ a restnct~d field of fire, will be of more value 
and are t ' a la~ge field of fire, which lack concealment 
The val~~bl~U~~~~~lOn by the i.niti~l fire plan of the enemy. 
particularly of localit' t ?f ~urpnse In fire of the defence, 
clearance. les In epth, may be lost through unwise 

As a general pr'n . I h ance .Dcce I CI~ C, t erefore, only the minimum clear-

out. ssary to attam the object in view should be carried 


iii. Clearance work h Id
in. the preparation s ou ~eneraIl~ be undertaken early 


. With the enemy ito: a defensl.ve pOSItion, as once III contact 

work, owing partly toSt:o;;mdifficult to c~ntinue than other 

by night. e culty of carrymg it out efficiently 


http:defensl.ve
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lJI. BtMJdi",••sa wcUh.--SmaU buildings anu walls can be 
smashed down by a number of soldiers using a beam as R 

batteriug--ram. The debris must be levelled so as not to give 
cover to the enemy. Large buildings cannot be destroyed, 
and abould be burnt 10 as to prev.nt enemy access to the upper
floors for observation. 

iv. Crops.-High crops, such as whoat, can ~Idom be cleared 
entirely, but by marchir,tS' formed,bodi~s of men through them, 
or by the usa of cutting machmes, If available, rides and 
indentations are quickly made. Clearing crops with sickle:; 
or scythes is a very slow process and requires skilled reapers, 

PART Vl.-J<'ACTORS GOVEfu'l'lNG DESIGN OF 
PROTECTIVE WORKS 

19. 	 General principles 
The principles governing design of protective works should 

he ~derstood so t~t n0nl1:al designs can be altered or adapted 
to.sUlt local CO~dltJons, Wltl).out loss of efficiency. 

fhe three mam principles are :_ 
i. The work' must perlDit the effective use of the 

.. defenders' weapons. 
lI. The work must providl' protection from the enemy's 

weapons. 
iii. The work must be inconspicuous. 

20. 	 Uu oj weapons-GlTt,ltimitlg dimensions 
, 1. The rlDe.-In the positions stated a man can fire his

;'1 flo over the following heights :_ 

I)i;tan~
Firc~ over needed ({emark. 

(1) behind 
-:-:-:____1_--.:..(2.:..,)_ (3) (') 

i L la ---,;----__ . Yr. . 9' to 12 in . ~ ft. Muo not covered from 
view, canllot Olove 
about. Badly ex. 
posed to shrapoel fir" 

i i. l~neeJwg or 
sittfn(. 'JIj in, 

:1 ft: I"IaUl ~J.nnot ;;it unck:r 
coyer, and can ooly 

, move with difficulh' 
! witllout expo&Ur~. ' 

4 It. 13 in, 
~ It. ;\/an can sit aod era,, ; 

withoutel:p(ol;ur~ . 
t'xtra width needed 
[or easy movement. 

2. OrganIzation 01 work.-C1earance work is expenaive 
in labour and tools and must be very carefully organized and 
controlled if waste is to be avoided and rapidity of work 
achieved. Detailed preliminary reconnaissance from the 
position of observa.tioIl must be made, and the objects to be 
cleared must be defined exactly. If work is carried out during 
successive nights, its value must be checked each day. 

Wben possible the l'csults of work should b~ observed frolll 
the enemy's point of view. 

Before beginning, an Clitimate must be Illade of the amount 
of work that can be done in the time available with 'the mell 
and tools which cau be spared. 

It can then be decided what work is to be dOlle first. As a 
general rule, work should progress outwards, (;onuuencing close 
to the observation post or fire position. 

3. Types or olearance.­
i. Work to improve observation falls under two heads :­

(a) 	 For obseYVeJ's.-To assist them to observe enemy 
movement and the fire effect of the weapons 01 the 
defence. 

(b) 	 For weapons and riflemen.-.:ro increase the area over 
which they can fire with effect. 

ii. Work under i. (a), above, will usually entail the removal 
of obstacles which obscure the view 'from observation posta. 

iii. (a) Work under i. (b), abo\'e, .will usually ':lean c1e~ring 
obstructions in an area, in order to Improve the field of fire of 
,;mall arms weapons. 

(b) It will generally .b~ unnecessary t<;> clear away evezy­
thing in front of fire positions. Hedges, hnes of trees, pat~ 
of bush may often, if left standing, help to screen the fife 
trenches from the enemy's observers. They may often be of 
value as obstacles, especially if wire is added to them. V«y 
often the partial clearance of the lower part of hedges 9111 
allow adequate vision without sacrifice of any concealment. 

(c) Work on clearance should include leaving ran~e mark6, 
natural or artificial (if screened from the cnemy), slJltable for 
assisting the fire effecl of tlle weapon,; concerned. 

4. Det&Ued conslderatioD.5.­
i. T,·ees.-Large net'S give moru co ....~· tu til.: euemy w.ue1J 

cut down than when left standing. Their lower branches 
only 5hould be cut away if tlley alone are cau~ing the ob­
struction. 	 .ffi 

ii. BlIsk-Areas cowred witb thick bushes ar~ dl cult 1<' 
dear They shoulu be treated like it wood. Clearings or lane, 
shouiu be made, and lhe edges of the part that is left should 
1)<.: fi lieu wi th obs taclcs. 
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2. Oiher weapons.-The maximum heights over Whit; 
other weapons can fire are shown below :­

i. Light machine-gun and anti-tauk rifle As for 
rifle. 

ii. Medium machine-gun on tripod mounting. 24 in. 
(Firer in sitting position.) 

iii. 2 proanti-tank gun 24 
iv. 18/25 pro field gun .• 'SO 
v. 4'5 in. howitzer 30 

vi. 25 pro field gUll 34 

21. Protection required against different types of fire 
1. The rlfle bullet-The table opposite shows the safe thici 

ness of various materials against small-arms fire and bOII 
spli nters. 

Prolonged concentrated fire (for example, from a machin 
gun) wil! penetrate these thicknesses. Though this effect 
not likely to occur often, it may be necessary, in special caSl 
to provide extra thickness for protection. 

Small-arms fire at effective ranges from the ground h<l! 
flat trajectory and cannot search steeply behind a protecti' 
parapet. 

2. Shrapnel.-The bullets come down at a steep angle ill 
have very little power of penetration. 

A brick wall 9 in. thick, a bank of earth 18 in. thick, or t 
roof or floor of a good building, will be sufficient to stop the 

3. H.E. shells with Instantaneous fuze.-These shells bll 
directly they touch the ground. The effect is mainly later 
and the splinters have a flat trajectory and sometimes ' 
for distances of 200 or 300 yds., but they have very sJ1i 
penetrative power and are stopped by a 9-in. wall. or a IJa 
of earth 2 ft. thick. 

4. H.E. shells with non-Instantaneous fuzes.-These be 
after penetrating for some little distance, and are of Ill· 
value against material than against personnel. The splint 
from these shells have less penetrative power than th· 
mentioned above, for the force of the explosive tends 
shatter surrounding material. Good protection. against 
effect of splinters from shells. can be afforded by narro\l" 
trenches (Sec. 27). 

Little can be done in hasty defences to protect aglli 
direct hits of these shells. as the amount of material nee{ 
for safety is too great ; in deliberate defences, howel 

dug-outs can be made deep enough to aff'Ord protection. 

.l!/ 
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j i .$ ts.l'I 

ff r. I I I II::;~ I I~~ fi .a.~ -= ft. I I I I 
III Ii :B ~i 
~ 't ~8 ... ~ 
~ Q ;i;~iI 

gl~!~~dj~~~n-----------------------

~ Iht~H;;:;to u O~=.O e" f.f.~g,,~f.' -~"g
~~:i"U 
;i'fi.i.S~ 



40 41 

5. The effect of direct hits by these shells is limited by;, 
i. Avoiding long, straight lengths of trench or work. 

ii. Providing traverses. 
iii. Holdillg up the sides of trenches by revetment. 

PART VIl.-PROTECTIVE WORKS 

22. 1'.1etiillm lIIach illC-gUIl rlllplaccments 

1. General.-The type of earthworks to be cotistructed 10 
meui um machine-guns will depend upon the time, labou 
and tools available, upon the siting and upon the natu! 
of the soil. 

In mobile warfare there will seldom be time or material {e 
elaborate earthworks, and protection will be obtained by COl 
cealment and by the construction of hasty emplacements. 

The construction of all earthworks for medi urn machilll 
guns is the responsibility of the M.M.G. units. The COli 

structionof concrete emplacements is the responsibility ( 
the engineers. 

The dimensions of the Vickel's gun, mounted in the nOrIlli 
position, are given in Fig. 4. The rear to front dimensiOi 
may be reduced by mounting the gun in the highest positioJ 
or, when the firer is to stand behind the gUll, by mounting tl 
tripod with the rear leg to the front and embedded in t.t 
parapet. 

A finn aud steady base is required for the shoes of tl 
tripod. 

:!. Hasty emplacements.­
i. The form of i\I.l\I.G. emplacement which is quickesl I 

,lig is that shown ill Fig. 5. In this type the firer will sit bebiD 
the gUll. The excavated earth is used to fonn a parape 
which may be extended to give protection on one flank 
required . 

If more time is available, and the comlnalld of the grou~ 
allows, the type shown in Fig. 6 can be used and will provii 
more protection for the firer. The excavated earth is used ; 
a parado~, to give flanle prutection, or is removed to a plot 
uuder cover. 

Either of the abo\'e types may later be developed to aUo 
the firer to stand behind the gun or to sit in the bottOIIl ( 
the emplacement when not actually firing. 

The emplacement then takes the form of a nonnal weap' 
pit except that the elbow rest is two feet wide instead of of 
foot six inches. The gun is mounted at gronnd leve1 '.l'ilh II 
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rear leg of the tripod to the frout and emtiedded in the parai' 
as showu in Fig. 7. After the digging has been comple~ 
sand-bags should be placed in position as elbow rests. 

Any weapon pit may be modified in this manner as a. M.M.I 
emplacement. 

All the above types of emplacement allow of fire on an a 
of 45 degrees. on either side of the direction in which t~ 
are facing. If a wider arc is required, part of the front of ~ 
emplacement must be cut away on both sides of the gun, ill 
part of the parapet on the right of the gun mus; be remO\ 
to allow the ,belt box to be pl?.ced in the correct alignment. 

The type of emplacement shown in Fig. 7 can be develoJl 
into a fire-trench by the methods explained in Sec. 25. 7. 

The platform should be revetted as early as possible. Wh 
the ground is soft or unsuitable, a " T .. base should be plac 
in position on the platform. 

ii. Hasty emplacements made in shell holes should be 
simple afi ~r>~ "Ie in order to facilitate conccaiment. 

Fi!!·.o '1 and 9 show a type of this 'form of emplacemel 
Drainuge in this CCl,Se is befit effected by carrying water off I! 
deeper shell hole. bllt the drain must be cODce;lletl. 

3. Development of ba5ty emplacemcnts.­
' . "'hell tirr.e permits 3. l1asty emplacement may be del 

iopcd as shown in Figs. 10, 11 and 12 for open ground, or 
Figs. 7 or 8, when constructed behind banks or in ~h 
holes. 

Cover for the personnel not actually serving the /Sun shot 
be provided in the fonn of shell slits. 

Concealment is of primary importance and wh~n extensi 
digging has been ordered tbe initia.l cmr1acemCllts or weap 
pits must be so sited as to fit in ~;th the eventual trace of t 
trench. 

Any distinctive shape for a M.M.G. pc.st is to be avoided. 
A su:table layout for the initi:ll weapon pitl: for a M .M. 

section capable of being incorporated in a trench Rystclll 
shown dingramm'ltically in Fig. 1:1, page 46. 

ii. \Yhen further time is avaiJable, ann. ~llhicct to conct 
ment from ground observers, a light ruof can be built 0' 

the emplacement to give cover from weather. 
The roof should, if possible, consist of two sbeet~ 

corrugated iron or boarding, support~d on 3-in. by 3·: 
rafters, about 7 ft. long, resting on light poles, 4-in. hy 4· 
scantling about 4 ft. long. 

Only enough eali.h should he thrown on the roof to hide . 
If m01V than a few inches of canh are II!:'OO, tho f>nlplaccIJlf 
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46 .7 
a shell bursts near it. the occupants will bewill c:011apse w ben .. 

. d d th gun put out of action.
bu.~e an 'ns~de of the emplacement should be revetted(5:: i~eal~d an opening left for the gun to fire through. 

4 Wall emplaoements.­
. . em Iacement can readily be made be?ind a garden 
Ill' An. Phouse by knocking a hole (Sec. 34) m the wall and 

wa orIn a. bch' d't'l~l' a platform for the gun mI.
bU~:~h:ld be taken that the hO,le is wide enough for the 


un to cover the necessary arc of fIre. . 

g The latform should be firm and not smaller than 4 ft. m 

length ~ • ft. in width. " 

It can be made of old bricks or boxes fIlled WIth earth or 
improvised material. . . . 

A machine-gun sited behind an mner wall and fmng through 
a hole in an outer wall is extremely hard to locate. 

ii. If a pivot platform is used •. the g~n. when plac~d upon 
it pivots about its muzzle. ThIs aVOIds the necessIty of a 
wide loophole and 80 facilitates concealment. 

23. Light maehin,.gun emplacements 

i. Light machine--guns can be fired over the parapet of an 
ordinary weapon pit. which is all thli.t is required if the role 
of the gun is firing on an arc. 
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ii. Suitable emplacements for a light muchine-gun mounted 

on its tripod to fire Oil a fixed line are shown in Figs. 14 J-IN. M<?RTAR EMPLACEMENT 

and l4A. 


~/"'(J""e:f /6·"",0(;(.. 1'"0, be"" '>6­
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PIG. III 

25. J.·ir, trenches 
1. GI'~'raL-Fig. 16 shows the section of a full\' developed 

norma re trench. The following paragraphs wiil explain i~ 
component ........a and""", f d' . 


r-- -Iuenee 0 Iggmg tasks and revetment. 

.ll'IAL lIEl:TION or TRENCHA suitable 
Fig. IS. 

This emplacement will accommodate three mortar numbers, 
the mortar, ammunition and stores. It is a four-hour digging 
task for tllrce men, each with a pick and shovel. 

An observation po~t is required in the fonn of an ordinary 
weapon pit for the detachment commander and his orderly. 
There sllould preferably be room also for anyone visiting the 
detachment (c.g., the platform commander, a runner, or range­
takt'r). 

The detadlluc::nt corporal and the fourth mona.r nl/robe! Fig. J7 shows the sect'
will require all additional weapon pit. as Tallk I, Figs. 18 an~of9~f a weapon pit, which is the same 

~CAI.J!. 


:1 ~ ~ .Ii 6 ~, 
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FIRIN'C OS , ..1..... £1) Ll.sfiS TO A FI.,a,:-fK: 

1'1<;. II, 

24·. ;1/or//.l,. Iml pl.,clmu:lIts 

emplal:ement fur the :J·in. mortar is shown in 

FIG. 16 
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2. PaI&,.a.- ' 	 , 
i. This should be at least 3 f~. thick a~ the top [or protection 

against enemy rifle and machlDe-gun fIre. 
ii. The closer the top of the pB;ra,pet is to ,ground lev~1 t~e 

easier it is to conceal. but a mUlImum height of 18 lD. IS 
generally nec~ to giv~ t~e firer sufficie~t comman~. If 
the parapet is lower than thIS. It may also be dIfficult to dIspose 
of the earth dug out of the trench. 

iii. The top of the parapet should not be flat and c\,'en, but 
should be as Irregular as possible. The paraptt should slope 
gently towards the front. 

3. Parado....,;,.. 
i. This serves two purposes ;­

(a) 	To protect the firer (rom splinters of shells bursting 
behind the trench, and also from reverse fire. 

(b) 	To form a background so that the heads of the firers 
may not show up against the sky or light coloured 
ground which may exist behind the trench. 

ii. The parados should, if possible, be bullet-proof; but 
this is not u~ually as important as its height, which should be 
greater than that of the parapet, in order that the defenders' 
heads shall not show up against the sky or a light background. 

4. Derm.­
i. The berm is the space between the foot of the parapet or 

parados and the edge 01 the trench It should never be less 
than 12 in. wide. 	 . 

ii . It is essential in order to prevent ;_ 
(a) th~ excavated earth on the parapet or parados falling

Into the trench. 
(b) 	 the weight of the parapet or parados breaking down 

the edge of the trench. 
5. Ftrestep._ 

an~ ~:,!i~ should be at least 2 ft. wide, must be firm. 
fircste bel:Slble should be revetted. The depth of the 
4 ft. 6 fn. the top of the parapet should normally be 

ii. On occupying a f ' "­
test the height f th Ire .... "nch every Dian should nt ollce 
Over it. 0 e parapet nnd make sure that he can fire 

~..cro....secuoD-General dlmenslons­
o 	 1. The aides of the tr h . 
~ I protection-but not l'te:nc ~c dug as steep as possible-for ' 

for a time without be' ~per t an 4/1 so that thev may stand
Ins revetted. . 
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Li. The fire trench must be wide enough to fire frolll 
efliciently, and, later, widened further so as to permit walking 
behind the firing. 

The varying conditions, such as enemy armament, nature 0/ 
ground, in different theatres of war will influence the question 
of width. 

iii. When time permits there should be a passage 2 ft. wide 
behind, and deeper than the firestep. 

7. Sequence of digging tasks and revetment of fire 
trench.­

i. In situations not in contact with the enemy, and when 
it is intended that the trench shall be dug to a "fully developed" 
section forthwith, the digging will be carried out in three 
stages as follows :­

(a) 	 In the first instance Task 1 will be excavated. All the 
ealth from this task must be thrown on the parapet. 

(b) 	 Then this trench, 3 ft. 6 in. wide and 3 ft. deep, will be 
widened by digging out Task ll. 

The earth from this task must be thrown on the 
parados. 

(c:) 	 Finally, the passage way as shown in Task III will be 
excavated, the earth being used to make the parapet 
proof against light A.·Tk. weapons. (See Protection 
Table, page 39.) 

(d) 	 As soon as possible the firestep should be revetted . 
If further time is available the remainder of the 
trench may be revetted. 

Fig. 18 shows the division of the fire-trench into these three 
tasks. 

ii. In the presence of the enemy, or in situations where 
contact with the enemy is expected before the third task has 
been dug, the following :Jrocedure ",;11 be adopted :­

(a) Task I will be ·.:lg as in sub-para. i (a) above. 
(b) 	 Then this trencl.J will be widened to 5 ft. 6 in. at the top, 

and deepened to 5 ft. The rear slope and the trench 
below the firestep level wilt be dug at a bJ.tter of 6/1. 
The width at the bottom of the passage way will be 
1 ft. 7 in. 

(c) 	 Finally, the trench will be widened and deepened to 
the" fully developed" section, and revetment carried 
out. 

Fig. 19 shows the division of the fire-trench into these three 
tasks. 

The names of the parts of a fire-trench are shown in Fig. 20. 
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8. Traverses and trace of fire trencb.­
i. Gene,.al.-This paragraph applies mainly to a fUUl 

developed trench system as used in protracted defence. I; 
mobile warfare. however. the possibilities of further devclo~ 
ment must. from the earliest stages. receive considemtion. 

If this is not done. the work carried out during the first fel 
days of occupation of a defensive position m,p.y be faun: 
useless when fnrther development of field defe •.lces becOJlle 
necessary. 

ii. T,.ar;eyses (Fig. 22).-Traverses are bl(ttresses of eart! 
left projecting backwards from the forward edge of the trac. 
of the trench. and so splitting up the forward face into shor 
lengths (fire bays) 

They serve two purposes :­
(a) 	 To give protection against enfilade fire. for whicl 

purpose their top should be higher than the top ( 
the parapet, but no higher than the parados. or the 
will show exactly where the fire bays are. 

(b) 	 To localize the effect of a bomb or shell bursting in th 
trench. 

For these purposes traverses should be about 15 ft. thick. 
In a fully developed trench the depth of a traverse fror 

front to rear should be about 12 ft . in order to allow for th 
necessary overlap of the trench when fully developed. 

The passage round traverses should be wide enough t 
allow stretchers to be carried through them. 

In a section post or defended locality where aU-round defeDC 
is necessary. the passage behind traverse.s may be provide 
with firesteps. 

iii. Adding a tflave,.se to a tnnch.-It is sometimes necessat 
to add a traverse to an existing trench, as shown in Fig. 2l 

The method of dOing this is ac; follows :­
(a) 	 First dig the additiollill communication trench requirt 

to pass round a traverse 15 ft. wide with an overl! 
of 5 ft. behind the back of the existing trench. 

(b) 	 When this trench is ready. properly drained. aD 
trench-board('.d, build two r~vetment walls across tl 
old trench up to ground level. Fig. 39 shoWS. 
picket and either bmshwood or sheet revetment. i 
which the two sets of pickets are allchored to d 
other by wirc.c; at the bottom, middle and top. 
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(c) 	 After the revetments are ready, or as they are bein, 
built, fill in the spaces between the revetments witl 
the earth which came out of the trench. 

(d) 	 Make up the parados and the top of the traverse to tilt 
proper shape. . 

iv. Firs bays (Fig. 22).-These are the parts of a trenel 
between traverses. Each firer is allowed roughly 6 ft . (j 

fire bay. Fire bays should not, as a rule, exceed 30 ft . i; 
length, otherwise the traverses will not afford sufficiellt 
protection from enfilade fire. 

v. TTac8 of fiTe t"enc1les :­
(a) 	 Genual.-The trace of a trench is its plan on tilt 

ground. In mobile warfare it will initially take til! 
form of short lengths of trench (i.e. weapon pill 
Fig. 17) which will later be connected up into , 
series of fire bays with traverses in between (Fig. 2) 
~s these fire bays have to be fitted to th" ground 
the trace will vary to lIuit different conditions ani 
undulations. 

The trace should not contain long, straight length: 
of open trench which may be e.'Cposed to enfiladl 
fire lsee Fire bays, above) . 

Besides being irregular in itself, the general lim 
of the trace must be laid in bold curves, so as t~ 
increase the enemy's difficulty in organizing bombard­
ment. This will also assist the defenders in usiD! 
enfilade 	or oblique fire. 

There are various types of trace of which .thl 
most comlDonly used are described below. 

(b) 	 Squa"s.-The square trace consists of a series of fill 
bays, separated by traverses at right-angles to thl 
fire bays (Fig. 22). 

This type gives the bt-st protection, for all thl 
angles are well closed in, but it is slightly extravagaot 
in time and labour. 

(c) 	 Bastion.-The bastion trace (Fig. 23) is similar to thl 
square trace. but the sidell of the traverse are set at 
about 135 degrees with the fire bays. This typi 
gives good protection, but is more open at the angJe~ 
does not involve quite so much work over a giver 
length of line, nnci is easier for traffic and fire control 

As any portion of a trench dug with this tr3tt 
can be prepareci as a fire po.'1ition tn give fire in alll 

direction it is particularly ufieful for communicatiot 
trenchM. 
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(d) Zig-zag.-TLe .. zig-zag" trace (Fig. 24) consists of , 
number 	of fire bays laid out in a series of zig-zag; larity of line, for there are no traverses. In warfare 

against a well-anncd enemy it is not recommended. 
(e) Dog let.-The dog ~cg trace (Figs. 25 aD:d 26) is u;;eful 

for a. continuous line across a valley with deep Sides. 

DOG LEGS 

rerlop.-- ;:" 
m/n/",1IffI 

(a) Anlll" may be from OIl to 120 degrees 

FT... 211 

EXAMPLE OF USE OF DOG LEGS 

!.tl 
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/' 

/~ 
/ 
/" 

/ . I / .

/ /, . I 
! I i-t ~ of which no angle can be greater than 135 degrees, U 

less than eo degrees. 	 , i I 
This tmcc is silllple to layout, quickly e,l 	 I 

stntcle<l. hut depends for protection on it.s jrre~ 	 FIG. 20 
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(g) 	 Com11l0~I, type.--A common type which has been mUch 
used is a combination of the .. square" and 
.. bastion" trace. 

(h) 	 By using T -heads and D-heads advantage can be taken 
of accidents of ground forward of the main trench. 

26. CammunicatiQ1% ttenches 

1. Objeot.-The objects of communication trenches are 
to provide:­

i. Concealment. 
ii. Protection. 

It is essential, however, that all communication trenches be 
prepared So that in places fire can be delivered from them in 
any direction in the event of penetration. 

Communication trenches may connect fire trenches in a 
defended locality, or one locality with another, or may extend 
from different parts of forward area to the rear of the position. 

2. Dlmenslons.-To start with, communication trenches 
will be dug 3 ft. deep, 3 ft. 6 in. wide 'at the top and 2 ft. wide 
at the bottom. Then as time pennits they will be deepened to 
the full depth as shown in Fig. 29 or Fig. 30, which allows men 
using them to walk upright without exposure. 

3. Development.­
i. The development of the trench will be in two forms ;­

(a) Deepening and widening. 
(b) Lengthening. 

ii. Details of constyuction.-The following points should be 
borne in mind during the construction of communication 
trenches ;­

(a) 	 For protection from enfilade fire and shrapnel the trace 
must be irregular, i.e . .. winding," as shown in Fig. 31. 

The minimum curve in winding communication 
trenches so that a stretcher can be carried round it. 
is 16 ft . radius. The portion of the trench betweeJl 
two bends is called a .. leg:' 

(b) 	 There should be parapets on both sides of tile trench. 
but in the first instance the parapet on the exposetl 
side is the more important. 

(el 	The length of a .. leg" should not generally be more 
than 10 yds., to avoid exposing a long length tU 
fire and to limit tbe effect of sllell bUrst!!. 
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(d) 	 A oonn 1 it. 6 in. wide must be left between the edge 
of the trench and the foot of the parapet on each Side. 

When digging out the first task a benn about 
3 ft. wide should be left so that the earth from the 
second task can be thrown on the inside of the half. 
formed parapets. It is difficult to throw earth over 
the top of the parapet from the bottom of the trench. 

(e) 	 The depth of the completed trench, from the top of the 
parapet to the trencbboard, should be 7 ft. to allow 
men to walk-along it without exposure. 

(/) 	The width at the bottom should be 3 ft. It should not 
be more than this, as then the trench would be wider 
at the top, and protection diminished. If less than 
3 ft. wide at the bottom, passing will be difficult. 

(g) 	 The slope of the sides should be 4/1 or 3/1 according to 
the soil. 

(h) 	 Passing places, and in a long trench occasional sidings, 
should be provided for, to facilitate passage of large 

' parties of men. , 
When time permits (usually only in protracted 

defence) there should be different communication 
trenches for" up " and" down" traffic. 

(i) 	Ramps or steps should be provided at intervals so that 
men can get out of the trench if desired. 

(J) 	Notice boards should be . erected at all important 
junctions to show where the trenches lead. 

(k) 	 A communication trench which enters a fire trench from 
the rear should do SO if possible at the back of a 
traverse, or some other position where it will not be 
exposed to direct fire. 

(I) 	The importance of drainage, as stated in Sec. 28, applies 
with equal force to communication trenches. 

27. Shell slits · 
1. Slit trenches, shown in Figs. 32 and 33, are useful to give 

protection from shelling and aeroplane bombs. 
2. They should be about 3 ft. wide at the top and 4 ft. deep, 

They are usually dug at right-angles to communication 
trenches and on each side of them. The slits should be made 
zig-zag in plan and each should be long enough to take 10 or 
12 men, or about 25 to 30 ft, in length. 

3. They should be shored or strutted as early as possible 
to prevent collapse, and when time is available steps, for 
egress, should be provided at the end away from the CoIll' 
munication trenches. 

4. Tbey s1:lould be drained. 
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28. Drainage of trenches 

1. Drainage of trenches and fire positions is of the greatest 
importance. If neglected, trenches coll<1.pse, and disappear 
in bad weather. 

Drains should be put at the lowest point of each fold in the 
ground. and the bottom of the trench graded so as to faU 
towards them without any intermediate depressions. 

Excavation of drains should be done up hill and the bottom 
of the trench graded before work ceases each day, so that 
pockets, formed by unfinished tasks, are not left to collect 
water. 

2. Sumps or soakage pits (Fig. 34).-These should not 
be relied on unless natural drainage is impossible. Unless the 

TYPE OF SUMP 

SECTION 

Note:- Sump shovldnu ver be puc in "''''tIre drofines"f! ovt eo lo...,e: 
rJrOl.'nd elln be Drr~ngfld. 

FIG. S. 

sump reaches a permeable stratum, it must be pumped or 
baled out. The main sump should be provided clear of the 
actual trenches. Until trench-boards are issued use should be 
made of any suitable material aVll.ilablc. Sump pits must be 
revetted above water-level ,vith a skeleton revetment, kept in 
position by braCing across the sump. Below water-level, the 
pits must be revetted with brushwood, XPM. or corrugate<1 

. n When con!;tructing a trench system, until the maiu 
IrolXlpS can be provided. it will be necessary to provide ~Olall
::IXlP pits in the trench itself. 

S In occupied trenches. the mud which is churned up by 
t:raffic will make drainage impossible unless trench-boards are 
laid with a clear space for water to flow beneat.h them. 

Trench-boards should be laid as soon after digging t.he trench 
as possible, for. after a heavy shower, tratlic will quickly 
convert the bottom of the trench into a slough. 

4. The maintenance of a draiIlage system must be carried 
out by the troops in occupation. 

29. Miscelhmeous detail:; vj trenches 

I. Latrines are required in trenches and shr.uld be con­
structed as early as possible. They are arranged for in small 
trenches dug off commul1ication trenches. 

2. Recesses.-Parapets should on no account be under-cut 
to make recesses for ammunition, etc., otherwise they may 
collapse under shell fire. 

3. Name-boards.-When time permits name and direction 
boards should be erected, especially in connection with com­
munication trenches and junctions. These can be very rough 
pieces of board in the first instaIlce. 

4. Exlts.-Fire trenches should, when labour is available, 
be provided with numerous exits towards the front and rear. 
The..c:e exits are required for patrols, working parties, and for 
counter-attack parties to move out. 

S. Brldgo traverses.-·Long and very e,'tposcd lengths of 
trench cau be protected and hidden from the direct view of 
the enemy by the use of bridge traverses. Figs. 35. 36 and 37 
show a bridge traver:;e. They must not bc higher than any 
other part of the parapet and their weight should be tal<cn 
on Woodbn uprights let into the side of the trench. 

~f the traverse is built on the side oi the. trench. wilhout its 
W~ght being supported independently, the side of the trellch 
Wilt collapse. 

G. Defonce against bomblng.-Spccial arrangements must 
~ Dlade to pl'~ver:t the enemy's hombers ll1<1king their way 

OWn comuHn:ucatlOD trenches. 
f,~~here a communicat:on trench projects from a fire trench 
""warda the front. there should be a straight portion for the 
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The straight picce of the trench mllst be wired on botb 
sides, and some obstacle, such as a knife rest, which can be 
pulled down as required, must be provided and placed in a 
recess at the side of the trench or on the berm. 

..:I30. 	 Breastworks 
Col 

IQ 

:;; 
."1. Breastworks (Figs. 39 and 40) aTe made when it is impos. 0..sible 	to obtain cover by digging trenches; for instance, in .,

rocky country where there is little or no earth, or in marshy -c 
country where the water lies on or close to the surface. 0: 

., "" 
-c 

2. The trace and profile of breastworks follow the same -c 
general rules as for trenches, but the following special points .., 
must be borne in mind :-

14 
> 
101 
04i. 	A breastwork may be constructed by putting up two 
R 

revetments of gabions or hurdles-or, if using sand· Z 

bags, -by building two sandbag walls-IO ft. apart 0 
;:> 

(from outside to outside at ground-level); filling in < 0: 

" between with earth; building up a bursting course 	
0 
~!e 
04of harder material in front; and finally making a >- 14 .... IQvery gentle slope to the front. Details of anchorages 


are shown in Figs. 39 and 40. :.: ~ 


0 ;:>ii. Breastworks constructed of sandbags are much more 	
~ C) 

~vulnerable to artillery fire than breastworks made 	
R 

.... II 
of two revetments with earth-filling in between. 	 Vl C 

< ;.: 
(jSandbags are used when silent work is reqUired. A ~ :z:sandbag breastwork must be built in the same 	 101III 

manner and with the same precautions as laid down 	 0: 

'" for sandbag revetments (Sec. 82, 3, viii). 	 .. . 
iii. TTaverses must be provided as in fire trenches, and "'101 

R
. 

there must be a firestep to allow of every man using 
~ 

his rifle over the parapet. ':'... 
iv. 	The parapet must be at least 3 ft. thick at the top. the :15 

exterior slope between 1/2 and 1/3. and the borrow 0 
0:...pit. from which the earth for the parapet is obtained, 
R 

must be traced so that a berm of 3 ft. is left between w.. 
the toe of the exterior slope and the edge of the pit 0 

04 
(FigR. 39 and 40). ;... '" 

v. 	The necessary amount of cover for free movement R 

along the line (6 ft. 2 in. as a minimum) can be 
obtained. either by building up the parapet to this 
height. in which case a raised firing step will be 
required, or by having the filing step at ground-level 
and by digging a narrow, shallo\v trench immediately 
behind it, and round the traversQ9. 
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vi. 	A parado::> must be constructed to protect t.be gan 'ison 
from the back blast of high-explos!\"e ~llelJs. This 
paraull:; sh0uld be hnllet-proof (3 ft. thick) at its top 
amI strongly revetted on both faces. It should be 
as high as or slightly higher than the parapet. 

vii. 	The space between the breastwork and the parados 
!'hould if pos!'ible be trench-boarded. and drainage 
must be provided. 

A path paved with bricks or trench-boarded just 
behind the parado!' is a great convenience. It should 
communicate with the fire bays by openings through 
the parados behind at least every other traverse. 

viii. I f shelters for 	men are reqnired these must on no 
account be constructed under the parapet. but 
behind the parados. Each shelter so constmcted will 
require a paraclos of its own. 

31. UgM ~;'l!ltef'S 

I. Small shelters (Fig-. 41), to give prott'ction against 
!!hrapnel and splinters. can he constructed without a. great 
expenditure of labour and materials. This protection is given 
by 12 in. to 2 ft. 6 ill. of earth. It is unnecessary to have more 
than this amount as an earth cover is not shell-proof unless 
some 20 to 30 feet is used. and any thickness much less than 
this and more than 2 ft. 6 in. only increases the explosive force 
of the shel1 which may penetrate it. 

In order to cause a shell to explode before it can penetrate 
the earth cover. a ' " bursting course" consisting of a layer of 
9 in. of hard non-rigid material (such as broken bricks. stOlJes, 
etc.) is laid on top of the earth covering. A bursting course is 
always a useful addition to shrapnel-proof cover, but the depth 
of the whole roof covering should not exceed 2 ft. 6 in. 

2.• The earth cover '~;1.h its bUI:sting course may be supported 
on a framework of wood (described in para. 4 below). 

The earth cover may also be carried on corrugated iron sheets, 
hurdles, planks. etc., laid acrO!lS a rev>:'ttec! trench. but fire and 
COmmunication trenche!l shouid not be tTC'ilte(1 in this way as 
they quickly become hlocked under f;he\l fire. If such overhead 
protection is required recesses should be dug off the fire and 
COmm..unication trenches or special trenches leading off the 

tter. 
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9. The following covers have been used with success against 
aIIrapnel :­

i. 	 12 in. to 1 ft. 9 in. of earth with bursting course, 9 in. 
thick, of broken brick supported on C.1. sheets, 
hurdles or planks, resting on a wooden frame. 

ii. 	2i ft. of earth supported on a layer of 8 in. logs resting 
on a wooden frame. 

4. GeDeral construction polnts.~helters intended to be 
shrapnel-proof are generally made on the .. cut and cover .. 
principle; an excavation being made in which the shelter is 
built and then covered up. No roof, whatever its resistance 
to penetration, is of any value unless it is supported on a 
properly designed structure. 

This should be in the form of a box braced in every direction, 
as the dug-out must be strong enough to stand the concussion 
of shells bursting a few yards away. even though the roof is 
only splinter-proof. 

The essentials are :­
i. Strong sides and roof. 

ii. 	Sides must be prevented from collapsing inwards by 
being strutted apart top and ·bottom. 

iii. The whole box must be prevented from distortion by 
diagonal bracing on the sides and end. 

iv. Sills 	or bearing plates must be placed under the up­
rights supporting the roof to prevent them sinking 
into the ground. 

v. 	The shelter must be rendered weatherproof by including 
in the roof a layer of corrugated iron or similar 
material. graded to throw off water. When corru­
gated iron is used any nails should be driven through 
the ridges and not through the valleys of the 
corrugated iron. 

In addition, water must be prevented from draining 
into the dug-out. 

Where the dug-out is made off a trench this can 
best be effected by making the floor of the dug-out 
about 6 in. above the bottom of the trench. 

5. Bints on the use of timber for framework of shelters.­
The following points should be observed :­

i. Beams must be laid on edge to obtain the full strength. 
ii. 	In covering a given nrea beams should be placed across 

the shortest span. 
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iii. 	 If there are auy large knots in the beams they should b~ 
placed uppermost and not on the underside of the 
beam. 

iv. 	Heavy . weights must not be taken uy nails or on an 
unsuItable support such as sandbags. 

v. 	Th~ best I~pright is the natural pit prop. When rou;)!] 
tunber IS not used. uprights should be as neariv 
square as possible in section a.nd one side should 
never be less than five-eighths of tpe other. 

vi. Uprights must rest' on 11 footing or ground sill. usua.lI v 
a. thi~k plank, to distriht1t~ th~ rrcs~nre. or t'bey wil! 
SInk IUto the ground when the weight comes ou. 

vii. Measnres. 	m~st be taken to prevent uprights being 
forced m sIdeways by earth pressure or shell bursts; . 
hoth the heads and feet must be secured. Whca 
round uprights are used they c:!n tlc notched not 
more than I! in . into the roof supports. Whe:) 
square timber is used the heads and feet should be 
kept apart by a spreader nailed on; cleats arc 
useless. Notches must on no account be used. 

viii. 	Saw cuts must not be too deep and more must not be 
notched out than is necessary. 

ix. 	An upright must be provided to support a beam 
wherever it is crossed by a pmlin. 

x. 	Tim?ers of small scantling. e.g. 4 in. by 1 in.• 3 in. by 
3 m., etc., cannot be expected to carry more than 
light splinter-proof cover. 

xi. 	Economy in timber is essential, and heavy timbers. e.g:. 
9 in. by 3 in., etc., should not be used when a snlalh.!r 
size will suffice. 

~. Dogs.-When fastening hea....y timbers together. dogs and 
sJllkes must not be driven within 3 in. of the edge or 4 in . 
of the end of the timbers; dogs must be placed on both sid 
of the frame. Auger holes must be bored , for spikes or t he • 
latter will split the timbers. 

PART VIII.-:VI:AINTENANCE AND REPAIRS 

32. Revctmelll 

1. ,ObJeot.-The object of revetment is pTimnrily to prcvcnt 
the .s\(ks of trenches fa Iling in. 

unrevetted trenches which are expose'! to bad wC:lther, 
or to even moderate shell fire, will soon collapse. 

I. lIaterlala.­
L Revetment requires materials such as pickets, brushwood, 


pIan_ks, hurdles. corrugated iron. When these are not issued, 

~ material should be used. ' 


ii. In this section the use of revetment with store materials 

II explained, and although these are not always obtainable, 

JDell who are practised in their use will be able quickly to 

apply the principles to the use of any local material which 

aaay be available in the field. 


iii. In revetment work there are two parts to collsider ;­
(41) Firesteps. or lower part of a trench. 
(b) The upper part of a tren~h. 

iv. Firesteps. or lower part of a trench. Ordinary brush­

wood packed behind pickets, or brushwood hurdles. planks. 

aheets of corrugated iron or expanded metal hurdles. supported 

by pickets or small" A .. frames are used. 


Sandbags should not be used for making or revetting the 

firestep. as they become very slippery in· wet weather. 


.. A .. frames with a trench board on top, as shown in section 

of a fire trench in Fig. 16, make the best revetment, as they 

make it easy to drain the trench. 


S:\IALL .. A .. FRAME 

2'-3"---­
t 
I 
I 
,I

3-d' 3nails 210ng
Hoop Iron Binding staggel'Cd 

3"xl' Covel' Strip 
I 

t'r 	 3x'·Covel· Strip 
Hoop Iron 
3'X l"Chock1"-0· 

I I 2x,·covcrJ .. L.-'-i............__1..;..,1 'x;Cover Strip 
 Stl'ip 
SECTIONIiLEVA'IIOH 

FIQ. U 

.. A .. frames will seldom be available except in protracted 
defence. 

Whenever materi...l like bru"bwood is used to revet t1le 
firestep, a plank or pole should be fixed to the top of the 
pickets. au the edge of the step, to prevent men from treading 
down the edge of tbe n:vetweDt. 
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. Deep" A .. frames are heavy and extravagant in squared 
tImber. They are used chiefly in the defence of craters and 

DEEP "An FRAME 

I' 	 7'0· ~I 
be/III or HOOp iron. 

FIG. &3 

shellholes, and in bad ground where anchorage pickets will not 

hold. . 

. v. The uppe, part of a trench, above the level of the firestcp, 

18 most exposed to damage by shell fire and should not be 
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tevetted except during extended occupation ' when ample 
time and materials are available. Sandbags and brushwood 
(but not brushwood hurdles) pushed in behind pickets are 
JDost suitable, as they can easily be cleared away and replaced 
If damaged by shell fire. ' 

3. TYPes of revetment.­
i. Revetment can be broadly divided into two types :­

(a) 	 Those which consist of a ." skin" held in position 
against the face of the earth by fixed uprights­
e.g. corrugated iron, expanded metal, brushwood 
or hurdles, supported by pickets or frames (see 
Fig. 44). 

(b) 	 Those which are built up like a retaining wall or dam, 
and which hold back the earth by their own weight 
-e.g. sandbags, sods, or gabions (see Fig. 46). 

ii. Pickets with brushwood or sheeting:­
(a) 	 It is important to see that the feet of the pickets are 

driven well into sound ground, at a slope of 4/1, 
and their heads securely anchored back so that 
the pressure of the earth may not force them out 
of position. The whole efficiency of the revetment 
depends on this anchorage. 

(b) 	 Stout anchorage pickets, at least 2 ft. 6 in. long, should 
be driven in sufficiently far back from the face 
of the revetment 'to be well beyond the angle of 
repose of the earth, and "t a distance from the face 
equal to roughly twice the height of the revetment. 
In soft ground the distance must be increased. 

(c) 	 The long revetment pickets should be from 2 to 3 it 
apart (depending upon the type of material used, 
e.g. corrugated iron and brushwood 3 ft. apart, and 
XPM 2 ft. apart) and wired back to the anchorage 
pickets by at least 8 strands of wire (14 S.W.G.) 
twisted together and windlassed tight. 

(d) 	These wires should be fastened to the anchorage 
pickets at ground level and to the top of the 
revetment pickets, except in the case of breastworks 
where the wire should be attached to the revetment 
picket at a point about one quarter of its exposed 
length from the top. 

(e) The anchorage wires must be perfectly straight. 
(/) 	In very soft ground a second anchorage picket should 

be driven in 3 or 4 ft. behind the first, and the head 
of the latter anchoreo back to it. 
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(I) Anchorage 	pickets should, as a rule, be driven in or 
laid at right-angles to the line of pull. 

(h) 	 Screw pickets when used as anchorages should, on 
the contrary, be screwed in, in prolongation of the 
line of pull. 

lB. BrU$hwood when used in the upper part of a trench 
e1Iould not hI:l made into hurdles, but should be pressed down 
llebind the pickets. Care must be taken t.hat the ends break 
Jqlnt so that the end of one piece of brushwood does not come 
over the end of the piece below. The leaves and twigs of the 
brushwood should be removed before being used. 

Iv. Brushwood hurdles will. like other hurdles, be used only 
far the lower part of the trench. They must be placed behind 
tile pickets, as described above. It is not sufficient to anchor 
beck the pickets of the hurdles themselves. Planking c~n be 
aaed, but not in places where it is likely to be hit by shells. 

v. COf'f'ugated iron makes the neatest and strongest revet­
ment, but it should not be used in the upper half of the trench, 
u when cut with shell fire it is not easy to remove. The 
lheets should overlap at the ends for at least 3 in. 

In very wet ground holes should be made in the sheets, 
to act as .. weep" holes for the water to drain through. 

vi. Expanded metal hurdles make a good revetment. Thcy 
are 6 ft. long and are placed touching only, not overlapping. 

Pickets must, therefore, be 3 ft. apart and the hurdles 
Ihould be tied to them with , .ire. The XPM. and not the 
WOodwork, should be placed against the earth. 

vii... A .. frames and sheeting 0' brushwood :­
(a) 	 .. A" frames ar~ used for supporting the revetment 

of the bottom half of a trench, as when revetting 
the firestep. A small .. A "frame is shown in Fig. 42. 

About I! in. clear is required on each side of the 
.. A .. frame in which to put the revetment. 

(b) 	 Revetment with" A .. frames has to be carefully done. 
All the frames must be vertical and at the same 
level, or on an even, regular slope. 

The 	distance apart of revetment pickets and 
. .. A" frames depends on the stiffness of revetting 
materials used; in ordinary ground they should 
be from 2 to 3 ft. apart when hurdles or brushwood 
arc used. 

There must be an .. A .. frame wherever two of 
the sheets used for revetment meet, and an .. A .. 
frame at the middle ()f each f'llcct. There must 
also be an .. A .. {rame wherever the lrenchboards 
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meet. Trench-boards and XPM hurdles fit together 
well. The XPM hurdles should be placed touching 
each other and should not be overlapped. They 
must be tied by wire to every" A" frame. 

(el Corrugated iron sheets are usually more than 6 ft. long, 
but they can be made to fit by making them overlap 
as necessary. 

The joints of XPM hurdles and corrugated iron 
sheets on one side of the trench must be exactly 
opposite. or exactly half way between. the joints 
on the other side, so that the" A" frames may 
support them properly. r 

Cd) When the" A " frames have been put in and have 
been proved to be straight and level, the sheets 
should be put in and pressed down. so that their 
bottom edge goes right down to the bottom of the 
.. A" frames. Earth must then be poured ill 
behind the sheets and must be rammed !~ard with 
pick handles. 

(el Corrugated iron sheets are generally less than 3 ft. 
broad. and planks may then be nailed to the" A " 
frames above the sheets all the side of the firestep, 
and also, if available, on the other side of the trellch 
to bring the revetment up to the right height. ' 

(f) 	 In turning the right-angled corners of a traverse with 
.. A " frames. it is usual that the .. A" frame be 
placed diagonally across the corner so that the 

. trench-boards will be properly supported. 
Two ordinary .. A " frames can be nailed together 

with their transoms level, the outer legs being the 
width of the corner apart and the inner legs cut off at 
transom level, to form the wide" A .. frame required 
diagonally across the corner (Fig. 45l. 

viii. 	Sandbag yevetment :­
(al For revetments. except in the case of damaged parapets, 

or when silent work is essential, sandbags are 
expensive, rot quickly and require constant attention. 

(bl Sandbags should be filled as described in Sec. 4, 7. 
(el The formation, which should be on sound ground, 

must be sloped at right-angles with the face as 
shown in Fig. 46, i.e. at a slope of 1/4. ' 

(d) 	 The sandbags are then laid in one course with their 
long sides at right-angles to the wall, and in the 
next course parallel to the wall, alld so on. 

Those at right-angles are called .. headers" and 
the others .. stretchers." 

(el Headers mu:,;t be laid with their mouthu or chokes 
inside the wall and stretchers with the seam of the 
bag inside the wall. 

The fi .rst course at the bottom of the wall should 
always be made of headers, the next course must 
be stretchers and so on. The joints in each course 
must not be over the joints in the course below. 
Unless the bags" break" joint-the wall has no 
strength. The top course must always be of headers. 

(a) Width diagonally across cOrller of Ir",cll. 

(b) 1'wo inlier ~es cut oj. 

(c) "A" Frames nailed together. 

FIG. dO 

(f) 	Fig. 46 shows how a sandbag revetment shOUld be 
built and the kind of mistakes which are often made. 

(gl When a cumer is turned, some of the bags must be 
filled less than norIllal in order that the correct bOlld 
may be obtained. 

Fig.46A show:> how a right-angled corner may be 
built. 

The bags marked" A " must be three-quarters as 
long as a normal" stretcher," i.e. 15 in. 

The bags marked" B " must he half as long as a 
nf)nnal .. stretcher," i ,e. 1O! 0. 



SANDB."C REVETMENT 

aLaVATION SECTION 

Me~Ir-sc<t;oo 
Corf'ect . . ~ ' 

English Bond Found.tion &hovldrbtJ etA:..e 
Seams and Choked Ends on right <Ingles Co .slope "'lei81...<tY4 
Paf'spet Side ofRevetment brought to;, ~oIid bottom. 

Pilr..p.~

I 


~ ~ 
Wrong (Joint8 n~S.-oIr~n) 'Wrong(Yerti~/J 

Ifrong(S"g" notat Right Anp/t: j 

toSIOpd}. 

J 

Wron'l(Sum$ BndChoA:ed 
Emb 01'8493 lX/CWtlrd/. 

Wrottc (IIU SI,d&"ers ..,id IW. H«Ulns). 

F,G. 46 
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(It) The party for filling sandbags should consist of three 
men; two men hold and tie the hags while one 
man shovels the earth into them. 

Three Illen can fill 90 bags in an hour. 
For building the men work in pairs. and one 

pair can lay go sandbags in one hour. 

ix. Sods (Sec. 4) should be laid in the same way as sandbags. 
grass downwards, except for the top layer which should be 
laid with the grass upwards. If available split pickets should 
be driven, at intervals, through the sods to hold them in 
position and so strengthen the revetment. Sods are laid at a 
slope of 3/1, whereas sandbags will stand firmly at 4/1. 

FIG. 4f1~. 

4. Usc of trcnch-boards.-Trench-boards may be laid 011 
the transoms oi .. A .. frames (Fig. 30) or on trench trestles 
(Fig. 29). They must be supported in the centre and at each 
end in such a way that there is no danger of their tipping up 
when a man stands on the end of the trench-board. Particular 
care is required in laying them at the corners of trenches. 

Trench-boards should not be fastened to one another nor 
to their supports as they must be removable so that the trench 
below them may be cleared of debris. 

The dimensions of a trench-board arc shown in Fig. 47 . 

33. Repai,'s 10 Irwches 

Trenches if not well looked after, or if left unoccupied, will 
often become unusable from rain and lack of proper drainage. 



TRENCH-BOARD 

BLEVATION 

.(X~ t,X( rl~·" !3 1 

. r---"-' C1 0 c=J C"? C'? rr.=u-_~ C" n r==t r=a '3 ',..:Yr - ~ ---~-----~.--. 
~--------~~-------~~ 
1~_____--U------4' 

~OTI!.-O", of Ihe besl ",e/hods fo, prever.tinc T,ench Boardl f,om becomill g 
da1lgernu.<ly sliPP.,y "'he" mll~dy and wei, is fo, eac;' slat 0, Irearl 10 
have a sl,aighl piece oj No. 10 S.W.G. a'ire jaslenetlll-I01lg the top 0/ its 
CllIlr~ by 1101 less than II staples. 

-FlO. 41 

Fig. 48 shows a trench which has become unusable. To 
make usable and dry, work should be done in the following 
order:­

i. Dig 	back the parapet on both sides so as to leave 
berms 3 ft. broad (a pick's length). 

ii. Widen out the top of the trench to 6 ft. 

iii. Slope the sides down to the bottom. 

iv. 	If the mud of the bottom is sticky and difficult to get 
out. leave it in. Put in the" A" frames. pushing 
them down into the mud as far as possible, and lay t he 
trench boards on them as in Fig. 49. 

v. 	Clear the mud from between the" A .. frames so as 
to get a good drain right along the trench. 

.... i. Deepen the trench and revet it, being careful to leave 
a 9-in. berm at the top of "the" A .. frames, as shown 
in Fig. 50. 
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METHOD OF REPAIRING. A TRENCH 
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PART IX.-MISCELLANEOVS PROTECTIVE 

WORKS 


84. Dtfmce of buildi1tgS 

1. General.-Strong, weU-built buildings may prove of 
great value to the defence. On the other hand, poorly built 
houses without cellar accommodation are seldom worth 
holding. ' 

The fact that buildings are occupied and the method of 
their defence must be concf.'aled so far as possible from enemy 
observation. 

2. Preparation of buildIng for defence.":'­

i. Clearing the field of fire: this may include demolition!; of 
walls. outlying buildings. etc. Care must be taken that when 
walls and outbuildings are destroyed t.heir ruins do not provide 
cover for the attackers and that no more are demolished than 
is necessary. I\:nocking broad, low holes through the walls 
will oftcn be all that is nceued. 

ii. Preparing fire positions: these should be sited on the 
ground floor provided that a sufficient field of fire can be 
obtained. All round defence must he provided. 

It will usnally be possible to mount weapons in rooms well 
back from the windows so that t.he), will not be seen from 
outside. 

Furniture filled with shingle. rubble, or earth can be used 
to give protection to the defenders. 

iii. The floors above and below the fire positions should be 
strengthened by strutting. 

iv. The glass from all windows, :1.ud the plaster ceilings above 
fire positions should be removed. 

v. Obstacles. both at a distance and close to the walls 
should be provided and existing obstacles should be 
strengthened. 

vi. Improvement of communications within the building, 
which may involve knocking holes throngh walls. 

vii. Defence against ~ns. 

viii. Arrangement!! for storiug ammunition, food and water. 

ix. Sanitary arrangements and arrangements for wounded. 

x. Supply of water and earth for putting out fires. 

3. Doors and winuows can be blocked up by nailing planks 
or corrugated iron on both sides and filling the space between 
with broken stone at least 9 in. thick. Instead of boards and 
shingle. the windows or doors may be blocked with a wall 
of sandbags filled with broken stone. If this is done to a 
window of an ur per stOle)" it will be necessary to strengthen 
the floor from below with wooden props. 

4. Loopholes may be required. Loopholes should be made 
as far as possible in the doors and windows so as not to weaken 
the waIL~. 

The small opening should be to the front. It should be 
kept as small as possible to cover the field of fire required 
and should be camouflaged. The interior of the opening should 
be darkened for concea.lmcnt and the muzzle of the weapon 
should not protmde unless absolutely necessary. 

5. Cellan.-When time is available, full use should be 
made of cellars. The fitst essential is to shore up the roof 
with stout pit-props or frames sufficiently strong to support 
any protective layer which may be added, as well as the 
weight of any debris which may be dislodged from the upper 
storeys. 

All cellars should, if possible, have two entrances, protected 
with gas curtains. 

Roofs of brick or concrete will usually be splinter-prool 
in themselves, but the ordinary timber joist and ~ded 
roof will require the addition of a protective layer as descnbed 
in Sec. 31. 

Shell-proof protection. In well-built houses, existing walls 
or roofs act as bursters, and as these are knocked down the 
covering of the cellar is automatically increased. 

6. Weapon pits or shell slits will be necessary to give cover 
to the garrison during the preliminary bom~dment, a~d 
as alternative fire positions for use if the house IS set on fire 
or made otherwise untenable. 

35. Defenc/! of hedgt'S, !l!alls, /!tnba·n.'mll:nis and cuttings 

1. Hedges.-Hedges and lines of bushes often ma~e ~ood 
fire positions, as they hide the parapet from the enemy s V1e~. 

It is most important to conceal the fact that a hedge IS 
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occupied. For this reason the back of the hedge must be 
thinned in such a way that the upper branches remain as a 
screen against air observation: the front of the hedge must 
be cleared in such a way that, though the defender can see 
and fire through it without being seen, the foliage or branches 
hide the earth which has been excavated and thrown to the 
front to make the parapet. The front of the trench must be 
close to the centre of the hedge, so that its thick stems interfere 
'with the firer as Ii ttle as possible. 

If a ditch is on the enemy's side of the hedge, excavated 
earth can be thrown into it and then covered with the 
trimmings of the hedge. 

A hedge constitutes a good target and it is often preferable, 
rather than holding a hedge itself, to site a fire trench in front 
or ill rear of it. 

2. Walls, if held, should not be fired over, but loopholes 
made. Some sort of roof may be required for protection 
against falling bricks. 

3. Embankments and QuUlngs.­
i. Fire positions can be made in embankments and cuttings 

by digging T-heads or D-heads (Fig. 28, iiJ. 
ii. It is not sufficient to dig a fire step in the slope of a 

cutting, as firers would in this position be exposed to damage 
from shells passing over their heads and bursting against the 
rear slope of the cutting. The trench must be dug well 
outside the cutting and must be joined to the cutting by short 
communication trenches. 

36. Defence against gas 

1. The entrances to all shelters should, if possible, be pro­
vided with gas-tight doors or with curtains of anti-gas material, 
fitted so as to give a good joint at the sides and bottom of the 
doorway, thus stopping all draughts. If two curtains are 
used, with a space between them, complete protection is 
obtained, and it is possible to enter or leave the shelter 
without introducing appreciable quantities of gas. 

2. A frame of 4-in. by I-in. timber (Fig. 51), covered wi lli 
anti-gas material, is fixed flush with the wall, sloping outwards 
at an angle from the vertical. Anti-gas material is cut to the 
required size, so that when fastened to the top of the frame 
it will close the entrance completely, with about 9 in. resting 
on the ground. 
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G....S-PROOF CURTAIN 
JlNL TO t-1\(vM ~MI 
....c DRAW'i RlCHT 
tItflOUCH ----_~ 

_-- tJ,',IL MAm rASi TO IlIIll willI 
OR ROP' a PA~iO TH#::OUG" 

_----u:-Jo> OFw.:l£ 1I0LDINC uP 

_~1:~~~~~~~~;;~~~J INSIOE DUe·OUT.CURTAIN. WWCH 15 S(cuAfO 

e uR'TAIN ROltEO 

[1.-CLCS RI) AVTEf{ 'LUE SENTRY II.'S PULLED THE WIRE OR NOVE: 

N o n :,-Tt.e I"U1S should be fastened in pairs, olle on the iront anll OTIC 

on the ),Jcl< o! t he curtai tl. Those 0 11 the bact< s/loulJ be shorter 
luan those on the front to allow for tbe curtain Iymg close agaInst 
the wooden frame. . 

The low~st lath.' $llould be four incbes above tbe ground . 

FIt; . ~I 
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Three. pairs of laths are nailed horizontally to the curtain 
to keep It stretched. The lath on the underside must be 1 it. 
shorter than the one on the front, so as to clear the frame 
(Fig. 51) . The lowest of the laths should be 4 in. from the 
floor. 

3. Two curtains should be provided as shown in the 
diagrams. The frame for the inner curtain should slope 
im~ards. All wi:es and pipes must pass through the frame, 
which may he wldencd on one side to allow of this, and the 
hole through which they pass must be mad~ gas-tigh,t. They 
must not interfere in any way with the adjustment of tile 
curtain. 	 . 

The curtains should be not less than 3 ft. apart, so as to 
al~0:-V a man to sta~ld ~tween them and adjust one before 
falsl.ng the other. 1 he distance must be increased for dressing 
stations to allow stretcber cases to be carried in. 

PART X.-PROTECTIVE WORKS IN WARFARE IN 

UNDEVELOPED COUNTRIES 


37. Gm,!yo/ 

I. The most important differences between protective works 
used in war against a trained and civilized enemy possessina 
strong artillery and those used in war against unorganized 
and uncivilized enemies are, that in warfare against the 
latter :­

Defensive positions take the form of a continuous line 
~f defence~ round the camp or cantonment, with, 
I~ mountam .warfare, sn:tall posts or forts occupying 
hills from which, otherwise, the cnemy could fire into 
the camp. 

ii. Command, 	or the height of the parapet above the 
ground, is of more importance than concealment. 
Walls.or breastworks of stone and other bullet-proof 
materIals can therefore be used instead of trenches. 
'Vllen time permits their construction, small forts or 
hlockhouses are frquently used. 

2. The kind of works to be used and the materials to be 
employed will often be suggested,by the customs of the people 
of the country. Thus, use is made on the N.W. Frontier of 

93 

'n(iia rof st.one sangars and stone or mud forts; in Burma and 
Assam, of stockades or walls of trees or bamboos; in Africa, 
of breastworks of sand surrounded with an obstacle made of 
thorn bushes, called a zari ba: 

38. Construction oj dejellces in the desert 

I. These notes a.pply especially to defences sited in soft 

desert and sand dunes, when the sand, as regards fluidity, 

is nearly as bad as water. . 


Fire trenches which are half trench and half breastwork 

are generally necessary. 


The sides of a treuch constructed in sand must consist 

of a continuous revetment from the bottom of ·the trench. 

To make room for the front and rear sandbag revetment 
and to obtain 3 ft. 6 in. at the bottom of the trench which, 
after making a firestep of sandbags, leaves a passage of 
about IS in., it is necessary to dig the bottom of the trench 
6 ft. 10 in. broad (3 ft. 6 iu. plus twice 1 ft. 8 in.). The best 
revetment to use is one of sandbags, although it means digging 
a wide trench to start with. All sandbags must be doubled 
(i.e. one inside the other). 

2. A five hours' task consists of digging a .. scoop" or 
hole 3 ft. deep and building in it a sandbag revetment 3 ft. 
high along the front of fire bays (Fig. 52). . 

~len should be divided into groups of 10, each party carrymg 
8 shovels and 1 bale of sandbags (200). As a precaution 
it is desirable to have ·2 pic}ts in addition, in case har.d 
patches are encountered below the surface. Each group IS 
given a frontage of 10 paces. with intervals of 5 paces 
between groups. 

lsI Slage (about 1 hour). Eight men excavate, throwing 
sand to the back and front of the trench, until the" scoop" is 
within 6 in. of the bottom of the trench, i.e. about 2 ft. 6 in. 
helow original surface. Two men double the sandbags ready 
for filling. 

ZJld Stage. Commence filling doubled sandbags and continue 
excavating till trench is 3 ft. deep. 

3rd Stage. Two men laying, 2 men carrying, 6 m~n filling. 
The sandbags should be laid to a slope as steep as Wln ensure 
tl.e stabi Iity of the re\·ctm~nt. If anch(.red back a lilope of 

http:Walls.or
http:falsl.ng
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6 in 1 is possible. The angles at the ends of the firebays should 
be revetted and properly secured so that the revetting of the 
traverse can be carried on subsequently. 

During the early stages of the work an extra 2 to 3 bales of 
sandbags should be brought up for each bay. as a total of 
between 600 and 700 will be required. 
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APPENDIX I 
Detalb and ealeuJatlons of men. time and tools required for the uecuUon of certain field works. 
This detail is divided into :­

Part I: Details of tasks by individuals or by .. units" required for work. 
Part II: Simple figures showing work to be expected from a platoon of infantry. 

PART I. 
NOTE.-Tasks given in this table are those which can be expected from average trained infantry 

wOI:k;ing parties under the following conditions :­
i. All tracing and marking out done beforehand, and materials dumped at site. 
ii. Work caro¢ out by day, or on a moonlight night. 
iii. It is not raining. 
iv. March to work does not exceed 11 hOUTS. 

In conditions less favourable tasks columns 5 and 6 must be correspondingly reduced. AdditioD8.l 
time must be allowed for concealing work or the task must be reduced accordingly. 

Item 
No. 
(I) 

Nature of ....ork 

(2) 

I 
No. of 

workers 
(3) 

Time 

(4) 

Quantity 

(II) 

Task per 
man per 

hour 
(6) 

Toob for 
party 

(7) 

Remarks 

(S) 

I 

Earthwork :­
Excavation of 

trenches-
i. In soft, &andy 

ground. 
1 

1 

--­ - -

1 hr. 

4 brs. 

ao cu. ft. 

-90 cu. ft . 

ao cu. ft. 

-
I pick and 1 

sbo-..el. 
1 pick and 1 

sbovel., 

i. The tasks given mcol. & 
allow for tbe earth beiDI! 
thro,,'D out of a trencb, 
4 ft. deep, to a distaD....2 
of 8 ft., or, for tbrowin, 
earth upwards to a beight 
of 6 ft . Wben eartb b~ 
to be tbrown larther 
than this, one shoveller 
,bouJd be added for e~'ery 
two dig/!"ers. 

! 


ii. In medium 1 1 t,ro :!o cu. U. 20 cu. ft . I p ick nnd I ii. \\tben the depth of the 
g r 0 un d i...., sh ....vd . trench is more tban 4 It. 
ground of aver- I 4 hrs. GO cu. ft. - 1 pkl: and lone !bovelJer should be 
age oonsistency ~hoycl. added for every two 
for di;;gi"g. or diggers. to clear benns 
soft groun d and make up parapet 
with stones or and parados to correct 
small roots. shape. 

iit. 10 h:mi ground I I hr . 15 cu. 1.1. Iii CII. It. 1 pick and I iii. Sticks to clean shovels 
or medium sci! Shovel. in wet clay. Cr('....ban 
with stones and I l hrs. (0 cu. ft . - I pick and 1 tor rocky ground. Hand 
roots. sbovel. axes or bill-books for 

cutting roots. Spar~ 
pick bandies. etc.. must 
be pro,;ded when reo 

_ quire<! by tbe nature 01 

Shovelling eart h ! I I hr. 40 cu. fl . to cu. ft. 1 shovel. 

the ground. 

AlIoWli for 10 ft. horizontltl 

<to 
-..J 

already excavated. 1 t brs. I ~O Cll. ft. - - throw. 

;I Excavating earth 1 - AS,under Serial No. I. Spare wheelbarrows. etc ., 
and loading into must be available. so that 
wheelbarro...··s. the digger c:m 611 ODe 
stretcbers, or wbile the carner is 
baskets. emptying the other. 

• Moving earth !5 1 !! mil:s. I cu. ft . :10 cu.. ft. 2 wheel- i. If the distance from the 
yds. ; depositin: b:uro,,"s. work to the dump is 
and retlll'lling :- more or less than l!1i yds., 
i. 1 n w h eel· increase or deCrease the 

barr01lo'S. time and task accord· 
ingly. 

l\OTE.-Wheo scarping D:!ti!r.ll 9 0pt'5 as in construction of bill roads o~ in making tank obstacles add 25 per cent. to 
~nantities in items 1 i. ii a!ld ill, abo,·c. 



--

6 

-I Task perNo. of Tools for Item Time Quantity maD perNature of work Remarks1I"0.rkers partyNo. boor 
(2) (4)(3) (8)(1) (6) i (6) (7) 

I ii. In calculating tbe d ,s-I 
t a nce add ij ft. for each 
foot of climb for wh~c1 -
barrows and ft. for2*
eacb foot of climb for 
stretchers and baskets. 

Iii. In baskets. 2 mins. 10 cu. ft. 2 baskets. iii. Planks are required tot cu. ft. 
iii. In sand-bags I (0 cu. ft. 10 cu. ft . 2 sand-bags. make roads for wheel­

($~e below). 
" hrs. 

barrows. 
iv. Wheelbarrows cannot 

climb a steeper slope tban 
1/8, or baskets and. stretcher men a steeper 
slope than 1/4. 

Revetments :­ 3 1 min. 1 bag. 20 bags. 1 shoveL i. Two men bolding "nl 
Sand-bag revet- tying; one man s;how I 

ments: lin~. 
i. Filling sand- ii. andbags to be thn...:! 

bags. quarters filled (holdiui 
l cu. ft.). 

iii. 	In calculating tasks fe 
carrying bags calculat 
distauce as for carrying, 
baskets in notes i. an 
ii_ above•

• 

:D 
CIO 

IRevetments:- \I ii. Carrying sand­ 2 mins. 1 bag hOld- I 30 bags. Iiv. Builders work in paiDbags 25 yds.; when possible.ing t Cu. I
dumpiilg and .re- I f t. 0 f v. 1 sq. ft. of revetment 
tumml{. earth. 

I 


means 1 sq. ft. measured 

on the outer face of the 

sand - bag wall. For 

example: A revetment 

10ft. long and 4 ft. higb 

= 4 x 10 = 40 sq. ft ., 

and would take I pair of 

builders 2x40=80 

mins. and would require 
120 sand-bags. 

I 

1 beater. vi. A beater may be eitheriii. Building sand- I 2 I 2 mins. / 1 sq. ft. of I 15 5% ft.
bag revetment. a special wooden beaterrevetment,,- 45 ags.

i.e. 3 filled a bill-hook or shovel. 
bags.

iv. Sod revetmert : 3 3 mias. 3 s b a rp vii. Size of sed 18 X II lI:1 5 sods. I 33 sods.
(a) Cutting sods. See items spades. 4* ins. Ised to be taken 
(b) Carrying sods < above. as *cu. ft.tosite,etc.J:l Building 2 1 shove or3 mins. II sq. ft . viii. Allow II sods each 

s. of revet- spade. 18 X 9 X 4l in. for each 
meut. 1 hand-a. sq. ft. of surface revetted 

18 ins. thick. 

(&) 
(&) 



Item 
No. 
(1) 

e 

NatuR of lrWk 

(I) 

Sheeting aod piWt 
IevetmeDt. 

No. of 
W'(Kkers 

(3) 

10 

Tune 

(3) 

30 mins. 

Quantity 

(t) 

10 ft. run. 

Task per 
man per 

hour 
(6) 

Tools for 
party 
(7) 

Remarks 

(8) 

2 mauls or IL Sheeting consists 01 
s led g e ­ I corrugated , iron sheets, 
hamm("tS. I XPM hurdles, hrush· 

2 shovels. I 'll"ood hurdles, planks or 
1 pick. loose brusbwood. 
1 hand-saw. 
1 hand-axe 

ii. Distribution of workiDsI party:­
or dah. , 2 men driving anchomlf' 

1 pair pliers. 
1 crowbar 

pickets.
2 men driving rem· 8 

(in rocky ment pickets_ 

, I 
soil). 2 men placing sheeting. 

2 men Voiring pickets. 

I
--'1-..J.I -Shee-~ting--aDCl--'-'-A-"- I ---'i---i-30-IIllIl-·-s-.­

frames. I I. 
11-I0-f-t.-run--- 1 

of trench 
2 picks. 
2 shovels. 

2 ~en trimming and 
filling.

i i. Time given does not 
I include digging out trench 

2 mauls. i to full section. 

I 
I 
; e 

1 band-saw. 
1 hammer. 
Nails. 

\' ii. Sheeting consists 01 
corrugated iron sheetll , 
XPM hurdles, brushwood 

_ I 
hurdles, planking 
brushwood. 

01 

iii. For each comer add III 
mitIS. 

iv. Distribution 	of pmies : 
2 meO ~upply materials. 
3 meo placwg frames a!ld 

sheeting. 
2 Oleo trimming aud 

packiug. 
v. 	 Allow 4 lb!<. of brush · 
wood per 1 sq. ft . revetted. 

r Laying trench- i. Add 10 mins. for eachIl)mm5. I sa\\'. 

boards on "A" 


10 ft . run.' 
corner. 


frames. 

I hammer. of trench. 

ii. 	2 men laying and litting
I mar. supplying material. 

Nails. 

!! i. Pickets distributl,d 00 
layil\g trench-

Picliet tre~t1cs and I maul. ~ 10 wiu•. a ft. run 
site. 


boards on same. 

2 hand-saws. of trench 

ii. Trestles at 3 ft. inter-
Nails. 
2 hamml'fs. boarding. 

vals. 

10 75 Ib5. of brushwood. 
hurdles. hand-ues 

or matchcts 
I p;ili of 
plicl"S. 

:-'[aking broshwood 	 t hurdle. 2 billhoolis. I'~O rui ns. 

0 
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Item Nature of work
No. 
(1) (2) 

11 Making faseines. 

,.-----:-~ - -:;-:..;::; 

I:? Felling trees. 

Task per 
Quantity man perworkers hour 

(6)(3) (4) (6)~~M~ 
• 1 hr. 1 fascine. 

I min. I in . of 
d iameter 
of tree 
up to 12 
ins. If 
ovcr 12 
ins. dia­
met e r 
allow 
time in· l	 ,:~7d 
~ mean

I 	 ~ia.meter 
In IDS • 

.;--------­
1:3 ICuttins brUShWood. , I' I hr. 25 sq. yds. 

u-J Loopholing brick- 30 mins. 1 10 0 p-
walls-- hole. 

Making loop-holes 
in brick wails 
up to 18 ins.
thick. 

Tools for 
party 

(7) 

3 billhooks, 
hand-axes 
or matchets 

1 hand-saw. 
2 knives. 
1 pair of 
pliers. 

1 maul. 
1 fascine 
choker. 

=--~ 

I felling-axe 
or band-
saw. 

1 hand·axe, 
bill - h oo k 
or matchet. 

2 1 00 P - I picl, or 
holes. crowbar. 

Remarks 

(8) 

i. 	The fascine is described 
in Sec. 4. 

A fascine choker con­

sists of two stout wooden 

handles, 4 ft. long con­

nected by a 2 ft. 'length of 

chain. One end of chain 

is fastened to each 

handle at a point 18 ins. 

from one end of the 
 s 
handle. 

Ii. The frame on which 
fascine is made is assumed 
to have been prepared. 

iii. The materials required 
for a fascine 18 ft. long and 
9 ins. in diameter are :­

Brushwood, 200 lb. 

Wire, 60 ft. 

For making the frame. 


101ickets 6 ft . 6 in. long 

an 3 in. in diameter, are 

required. 


~~~ -

One man can fell a tree 
9 ins. in diaQleter in 9 
mins. If only hand·axes 
available time should be 
doubled. 

Over 12 ins. diameter 
time required is much 
greater. Hand·axe is not 
suitable for trees over 
loins. in diameter. 

,'------ ----­I	Diameter up to 2, ins. 
About {jIbs. brusbwoodper
1 sq. yd. 

,'-.-,.-.-A-d-d- r--,O-p-e-r -c-.e-n-t-. -to-t-h-e 
time if in cement mortar.Iii. A mason 's bammer and 
chisel are the \x>~t for this
work. 

8 



Task perNo. (of Tools for Item ITime Quantity Ulan perNature 01 work Remarks.
1\'ork~rsNo. partyhour 

(~) (n)(2) (3) (6)(I) (7) (~jI 
.,Bullet ' proofing i hrs.15 - I saw. iShingle between boards, to0"" . doorway, 6 ft. I hammer. a height of Gft. IS in. with 

wide. Nails. box loophole. 

;)Bullet proofing T ....oL6 1 t.r. - I shovel. Shingle ill' sand-bags, vue 
windows 3 ft. x looJ'hole. If wall belowSand-b"g~. 
4. It. an round window is not 

bullet-proof allow extra 
time as required. Three 
men fill and carry, 2 mcn 
lay, sandbags. 

17 -1 r. hrs. See Protection against Ga, 
entrance. 

Gas proofing cellar~ . Each 1 saw.-
and Air Raids, Pamphlet 

Nails. 
I hammer. 

No.3. 
2 blankets. 
Blcacil. 

!~ Day:­Standard double I N.C.O. 60 yds. Stores for 60 yds. double 
apron I~nce. 

1 pair of-
30 mms.and 10 plicl·s. apron knee :-­

men. 2(1 long picket.~.Nisht :­ LO windlass 
45 - G(I ..10 short pickets. 
mins. 

sticks. 
9 (G6 yds.) coilll 1) / 

desired. 
Glove.~, i1 

barbed wire. 
2 (l3Uds.) coils of 

bar wire (for 
diagooals). 

- -

1: 


19 Wire tree-entaBgle­ 8 20 mins. 60 yds. 2 billhookS, 

ment in tbick 


-
band - axes 


undergrowth. 
 or matchets. 
2 pairs of 

pliers. 
Ii IUi·yd_ 
coils of 
barbed 
wire. 

20 3 1 pair of KDi1e rest 10 ft. long. 
pliers. 

Knife rest. Onei hr. -
4. 5-ft. pick­
ets. 

1 12-ft. pole. 
Plain wire 

(200 yds.). 
1 	 13o-yd. 
coil of 
barbed 

-o 
(It 

wire. 

21 17 mins. I pair wire i For method of making 
barbed wire con-

Standard triple I N.C.O. 50 yds. -
the obstacle. 

certina fence, with 
and 7 cutters. 

ii. Stores for 50 . yds. 
screw pickets. 

men. 7 windlass-
obstacle :­

Gloves, if 
ing sticks. 

9 barbed wire concer­
available. tinas. 26 long screw 

picl(ets . I 130 yds. 
coil barbed wire.I 

22 Standard triple 50 yds. As for 21. Angle iron 
barbed wire con- II",.," bu.1and 10 for II men. pickets and 2 sledge bam-N'C'O' I 30 mi~. 

Ioertina fence, with men. meB required. 
angie iron pickets. 
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PART H.-TIME AND LABOUR FOR DEFENCES. 

1. An infantry platoon, not in contact with the enemy, with 
a working strength of 30 men should be able to carry out the 
following work :­

1st 4-hour task Dig weapon pits (1S), erect 450 yards 
wire obstacle by' day (300 yards at 
night) if stores are dumped at 
100 yards interval, and do some 
clearing of the field of fire. 

2nd 	 Dig IS alternative weapon pits and 
60 yards of crawl trench. 

3rd Dig 150 yards of crawl trench. 

4th Dig 150 yards of crawl tr~nch. 
Each subsequent 4-hour task-Deepen to 3 ft. depth 90 yards 

of crawl trench. 

2. Digging tasks per man in average ground. 
4-hour tasks ;­

Weapon pit •. 6 ft. by 3ft. 6 ins. by 3ft. deep One. 

Crawl trench.. 3 ft. 6 ins. by 1 ft. 6 ins. deep at 
centre '.' 5 yards. 

Trench 3 ft. 6 ins. by 3 ft. deep •. 2 

Trench 3 ft. 6 ins. by 3 ft. deep developed 
from crawl trench 3 
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APPENDIX III 

Or,anlllUon of Tracing ParUes 

1. The organization of a tracing party given below applies 
to taping fire trenches, but may be modified for other purposes, 
The party should be divided inta groups as follows :­

i, 	 Fire bays.-An officer and 1 N.C.O .. with extra men as 
carriers. The officer traces out the fire bays. driving 
in pegs at the end of each; the shape of the ground 
must, of course. be borne in mind ill selecting the 
fire bays. 

ii. 	 Traverses.-An experienced N.C.O. and 2 men, with 
extra carriers if necessary. The N.C.O. pegs out the 
traverses. 

iii. 	 C/earing.-A number of men, varying with the nature 
of the ground. to clear crops, bushes, etc., from the 
line of the tape. 

iv. 	Tapi1Ig.-0ne N.C.O. with carriers for tape, running 
out the tape and fixing it to the pegs . 

2. The duties of th~ various groups are tabulated below ;­

Group Composition Tools and stores Duties 

(1) (2) (3) (40) 

No • 1 Group 

No. t Group 

No. II Group 

No.4 Group 

1 officer, 2 or 3 
men. 

1 N.C.O., 2 to 40 
I men. 

ReaplDg, ute­
qulred by 
natur~ of 
ffound•

N • .0. and 2 or 
8 mono 

1 mallet and bun-
dies of pejs,

1 mallet an bun­
dles of perc'

ReafJlng ooks,
bllhookl, etc. 

Tape.­

-

Peg out fire bays. 

Peg out traverllel. 

Clear line for 
tape. 

Ilb:lnl lupe to 
pep. 

• Tracing tapel are gCIlen1ly IUpplJed, 111 6O-yd. lenlthl. 



APPENDIX IV 


Load Tables, Ordnance and Engineer Stores 


IOn. Man Load I Vchlcles 
RemarksArtick:-. ,I No. Weigbt I15-<:\\'t. 3O-cwt. 3·too 

- :-----1--­
(a) ' (6) Ce) 

.1 A It fr.llnes {S:H::..t) • . . . 1 3() 
ArJll)' \Vir~ track (~t cwt. rolls) .. 
Ax('s, picl" 4~ lb. complete •• ~ 18 
nags, .aod, common (in bales of 250) " .. I 100:18 
Board, trt'nch .. Ii "'<llun~ 1 3li 
UI.nkcts (io bal<s of 25) . . 

.. (in bendles of 10) •• 
1l1<~<hin:: pow<l<r, 28 lb. drums 
C3.n\'3$, llessian, roll 3 fcet wide, ['0 )"k in roll :13 }'ds. 34.. "I - 1.. Rot'pro<,f, roll 5 feet wide, 120 )'ds. in roll :1O}'ds. 3!! 
CClllent, hag 112 lb. -


.. cosk • • 400 lb. 
 -
Cloth; union, anti·g~ (haIrs) 

CI(Jlhin~. aIlU'~l$­
3G 

(;lo\'cs 
Capes 

Sll 
Hood,; to • 20 
.Iack('ts,heavy 

~}
6 35 

22 
~?\·cruoots. 1\u. :: I 10 1I 

10.. lida 
28 ' 
32 

.. Jig-ht.. •• •• .. " .. 201
J rOus(:f5, hea\~ •• 10' • 

26 
J.1ght sets, comprlsing jacket, trousers, ovcrboots, gloves 

E.rth, in sandbags, t filled .• •• •• . . 1Slln'db'l( 
F,·It, roll S feet wide, ~~ yds. in roll I 10 }',!;.! 31 

(d) 

1 


(e) 
3() 

1 
200 

3,000 
34 

250 

30I ~ 
8 
12 
3 
5 

2:.'0 
,,~ 

I, 

(f) 
00 
.. 

420 
7,600 

52 
625 

60~ 
18 
26 
G 

III 

..... 
4.') 
IS5 

•jo , 

(g) 
120 

8 
840 

15,600 
~15 

1,050 

120I,mto 
52 
1-1 
21 

!180 
270 

Of• 

(h) 

_ 
0 

·Packed in 
cartons eaeb 
containing 10 

10 
10 
6 

10 
10 
10 
20 

Great C03ts (eacb 8 lb.) . . •. . , •. -I 3:? 200 @ IlOO 
Iroo, corrugated, 6-feet sbeets 

7·f",,·t sheets 
Wirltb. 2 feet 2 ioches 3~ 

:;7 
175 
150 

350 
300 

" to 9--/ect sheet; . . . • " 
Joists, steel, rolled (9 fect by 0 inches by ~ inches) • • 

" 
lOB lb. 

:!ti 200 
52 

Metal, expanded, sbeets (6 f""t 6 incbes by 3 feet) .. ., .. 

-Nails , _ 
Pickets, angle, IOD~ 

medium 
.. .. sbort 

PickC'.ts, brush'A'oocl, long 

10 cases of 20 sbeets 

" 6 'f~t lo~~ 
3 feet 6 ioches long 

.. .• .• 2 feet 1008 
5 fect long, 31 to • iocbes diam. 

3 sbeets 

2

•8 
4 

'.!.T 
S.tc: toot-Dote! 

:lI! 
;;(i 
:lti 
:~) 

100 
175 
a25 
160 

100 

200 
350 
660 
300 

200 

@ 
700 

1,300 
600 

sbort 2 fect 6 ioches loog 
21 to 3 ioches diam. 

Posts, screw, wire entanglement, Type U A,llIong
Tn'" " B." sbort 

6-i~ches 'i~ dia~;.Pr~, pU;9 Icct'long 

~ .. 
1~ 

:!·l 
34 
3a 

-150 
1~0 
400 

000 
300 
800 

1,800 
600 

1,630 
76 

" " 9 feet Jong 
Rifles, loose . . • • 
Road-making mat('rials:­

Sand 
Sbingle 
Clay 
Cbalk 
Earth 
Granite . • 
l.imestone .. • • 

Sbeets, ,,"found (in bondJes of ~) .. 
. Sbelter, steel, COlnJ8llted, large 

":'~:I 
I, 
I 

.-

1110 

15 
17 
14 
12 
24 
10 
10 

475 

325 

30 
Sf 
28 
25 
48 
20 
21 

950 

36 
660 

6O}69 
57 

: ((II 

43 
1,920 

1 

(a) Figures are 
iu cubic feet. 

"'f small 5 
Sbovels, G.s. • . 7 37 250 700 '1500 

.. R.E. .• 
tStaples, No.8 S.W.G. 

~;.,r; 

S.. footnote 
100 460 1:050 

-
-




Articlcs 

l-I 
Tapes, traciug•. ;n 50·yd. rolls 

Timber, 4 inches by! inc:bts :!~ lb. each ft. run 

Timber, !\ inches by :\ i~ 9 lb. each ft. run 

Wire, barbed, coils 
ClOIlCertiDas ..h .. 

\Vie, pivaDized, iroa, cOli No. iiS.W.G . .. oettiDc. roll 3 feel wide. 50 yds. . in roll 

On, IIlan Load 

~I Weight 
(b) (e) 

12 

1 :!8 
1 ao 

~ coil ~'i 
20 yd•. 3~ 

Vehicles 

__11b~t'l ~I' I 
tdl 
 (el 


500 

00 

50 
20 
:Ui 
16 

(Il 

1,100 

250 

100 
40 
50 
3:i 

Remarks 
3-ton 

(II (II) 

2,250 
ft. run 

000 
ft. run 


200 

80 

100 

.0 


-• Xai.., 1 iDCb = 800 to I Jb.; 2 inch = 122 to lib.; 3 inch = 52 tollb.: 4 inch -= 30 to lib.; 6 inch ~ 20 to lib. : t.w 
GiDCb = I' .. lib. 


t Slapie., No. 8 S.W.G .. 50 to lib. 


NorEll. 1. F"JCURS foe the 3-ton lony are baled 00 loading trials. Figures for 3O__t. and 1S-cwt. are not based OD 
actual tria1s" but are saIIicieotiy accurate for general calculations. A blank indicates that !be vehicle 
.....- carrr that particular load. 

:!. Wiring stores carefully packed can be 1000dOO in correct proportion in a 3·taD lorry as follows :­

D.A.F. Barbt.'CI Wire ConcertlDa.. 

Triple Double. 
W"_ aDd screw pickels 
Wire and angle iron pickets 

80U yds 
500 )'ds. 

400 GOO 

If padtoo hastily or with used "'ire th_ fisures should" halved 

PICK AND SHOVEL DRILL ~ 
BRACES SHOULD BE REMOVED WHEN DIGGING ~ 

0 
00 

!:. 

'" f; 
"" 

-Co:) 

FalIiug·in with Tools Tumiug with TOOls Ground Tools 
Pl 
:­
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EUSE OF SHOVEL 
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Swin!!: and Throw 

-....' 

NOTE.-During this movement the helve should be allowed to slide through the left hand. 
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