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MILITARY TRI.&INING PAMPHLET .
[ ] Nﬂ- 3’0

FIELD ENGINEERING (ALL ARMS)

PART III.—OBSTACLES, 1943

Noiz.—This pamphlet includes the detail iously shown in
Military Training Pamphlets 21, 21A, and 21B (Barbed
Wire gpneertinas), which are now cancelled. The detail

shof¥: MTP 21C (High Wire Fence) is also included.
No Ik“ pies of MTP 21C will be printed, but existing
copies Id be retained for instructional purposes.

2
@ CHAPTER L—INTRODUCTORY
1. Object of pamphiel
This pamphlet is for the use of all arms, It describes the
various forms of obstacle for the construction ot erection of
which units of all arms are responsible,

Reference is also made to the characteristics and limitations
of other obstacles which are a RE responsibility.

2. Object of obstacles
The object of all obstacleés is to assist in the destruction of
of the enemy by :—

(2) delaying him under fire;

(b) disorganizing his plan of attack,

(¢) restricting his power of manceuvre,

(d) forcing him into positions where offensive action can
be most effectively used against him,

{¢) imposing on his AFVs a heavy expenditure of ammuni-
tion in clearing a way through the obstacle, or of
petrol in making a cross-country diversion.

3. Essential characteristics
{a) Obstacles must :—
{i) becovered by fire,
(ii) impose delay, the greatest possible, om the
enemy,
(iii) withstand te the grmte:—.t possible extent enemy
attempts to destroy them,

fiv) be concealed as far as possible, either by siting

or artificially, in order to achieve surprise.
I—18312 ~
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{8y Obstacles must NOT :— f I
(i) obscure the observation or fire of the defente,
(li} afford cover to the enemy, .

(iif) reveal the exact fire positions of the defence,

4. Classification of obstacles
Obstacles are classified as :(—

{a) Profective obstacles, designed to prevent penetration by
the enemy into defended localities, posts, or road
blocks

(b) Pafernsive obstacles, designod to prevent penetration by
the enemy between forwaril defended loealities or into
an outpost position,

(¢} Tactical obstacles, designed to break up the enemy's
attack or movement within and round the flanks of a
defended area, or to force his tr into convenient
pockets where they can be destroyed by fire.

Fyom the t of view of the difficulty which the
enemy finds in surmounting obstacles, they may be
classified either as ** deterrent ' or ** delaying.”

A * deterrent ' obstacle is one which forces the
enemy to adopt an alternative means of approach.

A " delaying " obstacle will impede the enemy's

progress and expose him to the fire of the defenders.

5. Siting ang concealmeni

I. The siting of the main obstacles is described in
No. 3, 1843

2, Gaps or crossing places must be provided in

obstacles to permit the passage of {riendly troops les
and should E:: sig-zagged through the obstacle is

ularly Important that the counter-atta d
not be hindered by obstacles erected by the d Gaps

and erossing places must be carefully concealed from ground
and alr view, but properly marked and recorded. Mines and
movable obstacles must be provided on the spot for their
temporary obstruction.

J, Dummy obstacles should be used wherever possible as
an additional measure to mislead and delay the enemy. They
are of particular value in confusing his air reconnaissance,

4. When it is impossible to conceal an obstacle, it may
sometimes be so screcned that the enemy is unable to decide
at once what action he must take.

\\® (d) Except in open

CHAPTER 11—TANK OBSTACLES

6. General

{#) There are four main types of tank obstacles :—
(i) Anti-tank minefields.

Fﬂ }"nnﬂa.n!:nt obstacles, natural or artificial.
[ifi) I'I::!?;eu:]ﬁd to close gaps in lines of permanent
(iv) Demolitions such as road craters ditches blown by
pipe mines, and bridge demolitions. bt
3 Ul tank obstacles must be covered by fire from
-tank weapons and small arms as long as possible,
{6) All Pag a¥ve types may be used in any system of defence,

and, w:gxu ¥ Dthlg'ln fnrm of defensive work, should be in as
& restrict reconnaissance by motor cycle or cars,

h bstacles such as steel wire stretched
ina wire, etc., should ez
fended localities,

or
be sited on the main approaches

| country AFVs will tend to advance
:lt&ng roads which they must clear for their supplies and
m infantry. A serics of road blocks, many of which
. ¥ ummies, on all probable enemy lines of movement
Mt th{rls depth of ; defended zone, will not only eause
. will weaksn t infli i
his ARV bl it e enemy by inflicting casualties on
4] ‘The tasks of the defenders of all tank obstacles are -
'.['.] to destroy as many AFVs as possible ;
{ii} to prevent the enemy's infantry or engineers from
destroying or circumventing the obstacles -
(iii} to separate the AFVs from their supporting infantry :
fiv] to destroy the enemy as unobtrusively as possihle-in
order that his following AFVs do not halt or take an
alt_em:natwa route before reaching the obstacle.
(f) The siting of tank obstacles is dealt with in MTP No. 3,

1843, and some princi
are laid dom i ﬁmrﬂﬁ 2l'.nr the defence of road obstacles

. 7. Factors governing design of tank ohctacles
A tank will be it i
(@) A gap of half the length of the tank plus 1 ft. and
s‘tu:_p bank, at Ieast 5 {t high. on theiome side, l
ib) A solid vertical face higher than the top of the tank's

::I?::me it passes aver the leading sprocket or



ANTI-TANK MINE.
Fic 1..—METHODE OF STOPFING TANKS

trees, wlfthamukmnotgntam@tm
{ﬂmmmﬂn-hmhumwthn:snrmutmpm
away, or which so " bellies " it that its tracks cannot
L . grip the ground.
In designing tank obstacles it is useful to know the methods
which the enemy may employ in getting over or destroying

them,.
L b ;
\ 8. Anti-tank mines

Anti- mines are the most economical in material and

1 of@ll types of obstacle. They are the most difficult to

: . provide the best opportunitics for surprise, and
ha additional advantage of immobilizing tanks.

' They are used in ;—

{a) Protective minefields, laid to prevent penetration by
\ E:-ﬂ ::m}r into defended localities, posts or road
ocks, ,
(b) Defensive minefields, laid to prevent penetration be-
. tween defended localities or into an putpost position.
{e] Tactical minefields, laid to canalize enemy penetration
within a defended area or movement round the fank
of such an area.
j (d) Nuisance or scattered mines, laid in small pockets to
¢ delay the enemy approach to'a position.

They must be covered by fire u long as possible to
prevent removal or neutralizatio

Anti-personnel mines may be used in mnjuncr_um with anti-

. tank mines and other obstacles to make neutralization of the
' minefield by the enemy more difficult.

. Details of anti-tank -mines and -their uses are given -in -

MTP 40.

9. Natural iank obsiacles

() As the construction of artificial h.nk obstacles invnlm

a large expenditure of time, materials, and man-power, the

fullest use must be ma.de of natural obstacles, Long barrier

lines will be sited to coincide as closely as possible with natural

tﬂhhsmlu: isolated blocks will be sited in defiles between
¥ e
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(b) The following tables give some details of natural
obstacles - — 2

Conditions for affeotive tank
Type obstacles to atap d5-1on tanks Remarks
(@) (B (e} ()
1 | Blopos Ur:::nr pufuntmwmﬂll:m= I’:J For mmhndu ;E I‘.m!-
roos gradisnt. Surfase wet, el
toun“ , #hrul oF thes covered, or ﬂa.$ -
boulder strewn: 453 d
ignt,  Minimum hnm
po 40 Ot if tank can approsch
nt apead,
2 | Ditohen  and | At loast 14 [t wide with vertical, | If too small, may I::
stroams, :rrnuﬂy vt-'l"i-k'nlj:lw at loaat im;tn;?dhrwidun«-
t on home aide, ing nodlor i
o s epte
vortical hoight of
5.

3 | Water If porfeot ontry and firm bottom, | Conditions can be m-
et least 50 Tt wide with minimum Inxed for soft bot-
depth ol 5 ft for 25 fr. tom or bod entry

{ or oxit,

4 | Banks At least & v high, wertical &r | May be improved by
nenrly so. mwﬂhﬂ

] hlﬂllﬂ\ Ko s

baogn, but n swamp in which a man
mnrakes, would sink £ [t 8 ins is wsually’
offeative.

6 | Trees + | Bingly. 24 ina dismoter. In depth, b
mlrl rown, 13 ina dflmnhf.
B iy to T (0 mpart,

7| Treo stumpn | Five staggeted rows, min 18 ins | Mot s gif
ilnmator, 2 0t to 3 Mt 8 ine high, BT ; &
B 1% 80 7 4 apark, % oatoh tank
under bally and lify tracks off
pronindd.

(e) Water obstacles
The conditions specified do not apply to amphibian tanks
unless the conditions for dry ditches apply.
Wﬁcmlm nmday be iTpm:ed by :—
| nig and revetting the home side toa height of at
: laast 5 [t from bed lal:rﬁfd-:
i} Dredging ;
i) Damming to raise the water level,
the being the most effective.

N
G

7

Al trees should be left standing, but small trees and
at{mhaar::il:y be removed as to obtain the required

will normally be carried out on the orders of
command only. As it will render an area
long periods to any but the lightest traffic,
flooding is Ngvisable only when a strategic withdrawal followed
3o defence is intended,. In addition, reinstatement
drainage and water control system may be a

cult task in the subsequent advance.

*

&y
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SCARPED Si0AE AND S3iks

Fic 3,—S5LOPE AND POLE OBSTACLES

‘The size, number and position of the poles or ust bé.
80 chosen as to tilt the ground line of the of
1/1. The poles muost be firmly fixed between st ickets at

not more than 5 ft intervals,

To determine the size of log or pole required, a stick 12 ft
ﬂ should be held at an angle of 45 degrees with its lower
on the ground. The distance between the upper end of
the stick and the ground gives the required diameter of the
log. Three poles may be fixed together if one of sufficient
size is not available,
The scarped face or poles should be sited on the steepest
part of the slope and as near the top as possible.

W S N L I

10. Artificial tank obstacles

8
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H ' 11. Permanent ariificial obstacles
1. Objects -
{a) To fill the gaps in a natural obstacle line.
{8) To produce continuous lines of obstacles.
(¢) To close immediate detours around blocks.

R?Md.ih‘:hu

Tank ditches are dug in straight lengths of about 400- to
600 ¥ on @ rig-zag trace so that enfilade fire can be directed
them.

They are usually dug by the use of excavating machinery.
but some hand labour is required to finish off the work,

Vertical faces must be revetted as soon as possible after they
have been dug (See Appendix IT).

(a) ¥ tank ditch

AT

- T
Fic 4—V Tank DITCH

A" two-way "' obstacle.
~ Not so effective as a ditch with a vertical face, but d

need revetting.
Suitable only for seil which will stand at a slope of

{b) * Ong-way "' tank ditch

15
(g1 Two-way ** tank dilch
P”!J' L] ;m{éﬁ
240 .0* 3 e i -0
2777 227 .
e 14— >
DT

16 8.—" Two-wa¥ " TANKE DITCH
Requires more materind and is slow to construct,
Used when an obstacle, tank-proof in both directions, is
required in ground too soft for a V ditch.

3. forced concrete obstacles

ﬂNstruﬂtiﬂu of reinforced concrete obstacles is 4 RE
TEATHOTIGL R,
All coMerete obstacles are vulnerable to gunfire, but a large

ti®y of ammunition is required to blast o way through,
hile a tank is firing at the obstacle, it is itself a stationary

/\

The standard types of reinforced concrete obstacle are cubes,
* pimples ** and * coffins "',
{a) Cubes

|
i

k=)
3
) -
Sl ¥, o i = =
: :%\ e it e e L e i

— = = R e

ELEVATION

fe— 10" 1 ——sfe— 10"/ "—]

Direction of
PLAN f Enemy Advance
Fic 7.—ReEmrarcED COXCRETE CURES

d—IRILY




(b)Y Pimples

Base 30" squore

. 5\\' ELEVATION

[
v 3 - o M ? "
[ * ;
| T @. o= — 50— ——
g S o i SO K ' -
Fic B—REINFORCED CONCRETE "' FIMPLE " T
=
o]
Layout: Spaced at 7 ft 6 ins centres in five staggered rows 0
7 it 6 ins apart. .
Not a very effective obstacle because of vulnerability,
Its use should be confined to closing detours or gaps where a '
more massive obstacle would interfers with the of fire. BLAN o
(e} Coffins
Layout : Approximately 7 ft apart in three rows at 9 = i
centres, each *' coffin * being slewed slightly relative 2o
adjacent ones. Those in the first row all have their lo
facing the front while the positions of the high and
alternate in the second third rows, i L
" Coffins "' are rather more effective thar % fa Ly !
and have greater resistance to gunfire, but more "
difficult and slower to construct. OF ATTACE ——— ‘ag
[ ]
4. Tubular scaffolding b b A
This type of obstacle can be rapidly erected but is expensive H
in steel,
It must be so sited that the speed of an attacking tank is e ———— -——-——__‘f.\'—:-;.—_.'_"é"ﬁgél

checked by a natural or artificial obstacle. On beaches it is

sited just above high water level so that the tank is moving © = HIGH PEAK
over soft sand or shingle, Inland, suitable natural sites are
on slopes greater than 30 degrees, or close bebind scrub or LAYOUT

Fic 9. —REINpoRCED CONCRETE ™ COFFINs ™
Su—i&212
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woodland, Where no natural obstacle exists, a shallow ditch

should be dug as shown.

Fioc 10.—" Z1 " 1¥YPE TUBULAR SCAFFOLDING OBSTACLE

The erection of this obstacle is a RE responsibility and an
RE adviser should be present while siting.

12. Kgad blocks

|. Factors governing the design of road blocks

{@) the phase in the commander’s plan in which the road
i5 1o be closed to traffic ;

(b) the time available for preparation ;

(¢) whether the road may have to be hastily re-opened for
counter-attack.

2. Types of road block

(a) Permanent Blocks,
When the road is not required for use by our g ps

it may be clased by one of the types of perman tacle
described in the previous section,

by Movable blocks

More wsually, roads have to kept upen as long as possible,
and movable obstacles, capable of mmpid croction, must be
provided, Examples of these are: concrete cylinders,
vertical or bent steel rails, or K5]s. These, however, require
considerable time for initial preparation,

Permanent obstacles such as concrete cubes or barricades
will usually have to be erected on the grass verge or {ootpath.

(e} Improvised blocks

When there is little time for preparation, (ull use must be
made of local materials to improvise blocks.

X
&?

17

(d) Amti-tank mines are particularly useful for hasty road-
blocking, They do little damage to the road surface and can
be lifted quickly when the road has to be re-opened. Some
special methods of usivg them fof this purpose are given in
para. 7 below.,

_fey Use of explosives

Cratering and the blowing of ditches by explosives are

referred to in Sec 14.

" (f) Screems and dumnmies are of great importance in con-
nection with road blocks, See Sec 13.
3. Sitin
(a} ks must be located in defiles, where deviation is
impossibl ult.
{h) They Myst be sited to achieve surprise, .¢., just after a
be e
| ¥ must be kept under constant ohservation and
Movable road blocks
\ () Comerele cylinders
-G i QI'E‘I‘ -
o i A
2 }3. %
R ) I
» o (29 Cylinders 2ft, Diam

One cgﬁha’gr in each
ﬁkmp ko be 3'—ﬂ'f;f§nlr

Two cylinders in each
1 K:8 clump f%‘aﬁr 2 15”@15.

WYIQ.0:3 §¥3INTIAD
dg.l

R BI&H &

L

Fra 11.—~LAYOUT OF COMCRETE CYLINDERS
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%_zc: dismeter 2 ft, height 2 ft 6 ins and 3 ft.

eight ; approximately 10 to 12 ewt.
Layout: at least three rows as shown above, prefembly
I TOW3E, ®

The construction of the cylinders is a RE responsibility,
but other arms will be uicn:d to place them in position.

Erection : Each cyli requires four men to handle it.
The 27 cylinders required for a 30 it gap can be placed in
position in 20 minutes by a team of 8 men,

Cylinders should be used on hard surfaces only, as a tank
may push them into soft ground to such a depth that it can
cross them. DBricks, stones, or other non-rolling objects
should be scattered over the road surface to prevent the
cylinders from rolling away if knocked over by a charging
tank.

Concrete buoys are obsolete, but existing stocks may be
used to impede the run-up to other types of obstacle, particn-
larly on rough surfaces such as gravel roads.

(b) Vertical rails.

o {27 +36°
R [_; ] e
o [+35
o o |+
- | e+
= o |+%
1':1+35'
R —I'J_r'aﬁ' o | +30"

“EI +#17 o |43

FlG 12.--LAYOUT OF VERTICAL RAIL OUSTACLE FOR 20-FT ROAD

90-ib rails should be used, erected with the
facing thesenemy's line of approach, The height of the rails
above ground varies between 2 ft 3 ins and 3 {t 6 ins. No
adjacent rails should be the same height,

14

T'he rails are socketed in concréte bases 5 it 6 ins deep and
2 {t square, lined with timber of minimum thickness 1 in,
The length of rail socketed is 4 {t 6 ins. :

Erection! FEach rail is a two-man load. The 38 rails
closing a 30-ft gap can be erected in 35 minotes by a team of
& men,

The preparation of the rails and sockets is a RE responsi-
bility but other arms will be required to place the rails in

positions. This rule also applies to the other rail and RS]
obstacles described below,

(c) Bent rails.

ELEVATION

11
T11l
SRR

f

bidd
i1

g e, i |

PLAN
Fic 13.-—~LAYOUT OF BENT RAIL OBSTACLE

Made of 90-1b rails. The concrete sockets are timber lined
as for vertical rails. ]

This obstacle is designed to provide a sloping arm leading
up to the peak of a vertical member which will force the tank
to elimb up and belly on the peak
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Each rail is a four-man load., The 30 rails closing a 30-ft
gnp can be erected in 45 minutes by a team of 8 men.
(d) RS ] blocks
When 80-1b rails are unobtainable, rolled stesl joists of
minimum section 8 ins by € ins may be used. The layout,
spacing, and bases are similar to those given for B0-ft rails.
As RS ]s are less brittle than rails there is no need to include
timber linings in the sockets. RSJs are bent more easily
than rails bw charging tanks.,
Norte~The run-up to all rail and RS] obstacles should be
impeded by screens, cylinders, buoys, tree trunks, ete,,
placed in front.

3. Improvised road blocks

{a) Farm carts, elc,

Road blocks may be improvised from farm carts, motor
cars, lorries, etc, loaded with stones, concrete, or other heavy
material. When placed in position their wheels must be
damaged or removed. It is essential for them to be firmly
anchored, otherwise they may be scattered by charging tanks.

e e e e
= 4

L. -

4
|

21

Fig 14 shows a suitable arrangement for ose where the
roadway has to be kept open. The gap can be closad by
ing the lorrics into the space shown dotted, removiog
their wheels, and anchoring them. The enemy can quickly
deal with farm road blocks by incendiary bullets, and
such blocks are, therefore, of temporary use only, e.g., for
ambushes.

() Tres barriers

g — e ]
ey e

= G
i . LI
T e LA

t. I'-"'"‘.-‘-"'\r" B
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Fic 15.—TREE BARRIERS

" Bushy top " trees with heavy branches and thick foliage
should be selected if possible, becanse the branches reduce the
tank’'s momentum, and the foliage acts as a screen.

The trees should be felled to lie on top of one another across
the road with their branches pointing towards the enemy's
approach.

The trees should be felled so that the trunks will remain
attached to the stump. To effect this result, no cut should
be made on the side of the tree toward which it' is to fall.
The tree must be strained to fall in the required direction
and the butt then cut two-thirds through from the opposite
side, the cut being 2 it above the road,

The trunks should be firmly dogged and wired together.

As it takes some time to prepare, this type ofroad block
can be used only on roads that are to-be blocked permanently.

All improvised road blocks should be improved by the use
of anti-tank and anti-personnel mines and barbed wire,

6. Subsidiary road blocks

() Plain wirves stretched across a road at a height of 31t 9ins
will unseat and sometimes decapitate motor cyclists, Fencing,
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telegraph, or telephone wires may be used, stretched tight and
attached firmly to trees, telegraph poles, walls, or fences.
The wires should make an angle of between 45 and 90 degrees
with the line of the road.

(8) Steel wire ropes of 4 ins circumference stretched across a
road will stop a tank if suitably anchored. As, however,
they may be severed by machine gun fire or loosened by
two or three repeated charges by the tank, they do not form an
effective tank obstacle,

(¢] Barbwed wire concerhinas
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Fia 168, —CoNCERTINA ROATD BLOCK

Will stop. wheeled vehicles, A series of these bloc!
close succession will prohably stop the leading tank, i
will have cleared the way for other tanks. ThoeNN@!
adjacent coils must be wired together, and the obst tly
anchored at the sides of the road,

7. MNecklaces and sleds

These are devices for drawing a row or rows of anti-tank
imines across a road in the path of advancing enemy vehicles.
By their use the road can be kept open to friendly traffic,
vet is capable of being closed in a few seconds,

They are particularly useful for protecting the flanks of a
rapid advance and for checking enemy mechanized raiding
columns,

™

p P L T

23

{n) Mine weafiloce

Fig 17.—ANTI-TANK MINE NECKLACE

A ce is made by sewing or wiring together sandbags,

each AN & mine, in such a way as to form a continuous
chain. + necklace is folded up and concealed at one side

, with its lower end fastened to the und., T

r@: end is fixed a strong wire, which is pamudm anrmu

t d to a man who can draw the mines across the road
LY

& required.
No. 75 grenades connected at 2 ft intervals by-string can be

¥ @ used instead. The grenades should be wired together so that
‘f \ they lie with their long side at right angles to the direction of

pulling wires. Two strings of grenades should be used for
each block. In an emergency No. 75 grenades may be thrown
on to the road surface as a hostile vehicle approaches.

() Ming:shed

Fememe sk e -
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Fig 18.—ANTI.TANK MINE SLED

A sled is a rough framework of wood made to hold mines.
It is concealed at the side of the road in such a way that it
can be pushed or drawn by a wire into position when required,
Alternatively. it may be laid parallel to the readway at one
side and one end anchored down. A wire is fixed to the other
end and passed across the road to a man, who can swing the
sled across the road when required.

No. 75 grenades may be used in a similar manner by wiring
them on toa plank so that their long sides are at right angles
to the sides of the planks,
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(¢, Lay st of mine wecklace voad block
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Fi6 19.—NECKLACE OR SLED ROAD BLOCK

To ensure that any enemmy vehicle approaching the block
is recognized in time, some form of obstruction, e.g., farm
carts or felled trees, should be made in order that wvehicles
have to slow down to steer through a wvery sharp S-bend.
There should be at least three necklaces or sleds on either side
of this obstruction, and there must always be a man stationed
at each of them and at the cbstruction. The obstruction
should be in a defile and round a corner, and if possible in viey
of all the ambush party. 1t must be covered by five,

13. Screens and dummites

i. General.—Where possible, tank obstacles, p
road blocks, should be concealed by screens in o
(#) conceal the true nature of the obstacle?

(b) prevent the tank's fire being directed at “the most
vulnerable part ;

{¢} confuse the tank’'s crew and lower their marale,

Sereens should also be erected in front of dummy obstacles
and at sites where no  obstacle exists, causing delay and
expenditure of valuable ammunition.  The enemy will thus
never know with any certainty what form of obstacle or defence
opposes him, or whether any real obstacle exists.  If he stops
tn investigate, the defence will be given nn opportunity of

i
F
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destroying him ; if he goes ahead he runs the risk of runming
into mines or of being held on an obstacle under fire,

g -4 Stg.ingw—-ﬂcrm should be sited not more than 10 {t
rom the obstacles which they are concealing. If a tank
charges through a screen at this distance, it will be on top
of the obstacle before it can halt, and it will not be in a position
to fire at the nearest part of it. '

Screens must not obscure the field of fire of the defenders,
3. Construction.—A form of screen, suitable for concealing

i lock, consists of two strips of canvas, garnished
nettth lankets, the lower part suspended from wires about
4 I 1 ground, and the upper at a height of 7 ar 8 ft,

The topWali should overlap thé bottom half by 6 to 12 ins.
qparging, a tank’s tracks will tear away the lower half,

wires should be fastened to supports in positions where
the tank cannot readily fire at tl:.n\'.u'ltu.l;.p“:II ik

Igf;:rthet details of screens are given in MTP 46, Part 6,

4. Dummy obstacles should be used extensively to con-
fuse and delay tank formations and cause them to waste
ammunition,

Dummies must be carefully made in order to present a
realistic appearance. They may be made of plaster, wood,
or ashestos sheeting. Canvas, stretched on frames and
covered with cement wash, bellies in the wind and does not
w nn“cg:;ﬁw "concrele "' appearance except from a

ce.  Wooden dummies may be used to represent steel
obstacles. 5 * | ;
; Anti-tank mines and ant-personnel mines should be exten-
sively interspersed between dummy obstacles,

& upper part will envelop and blind the observation slits.
‘ H

*

14. Obstacles made by explosives
(These are a RE responsibility)

1. Pipe mines.—Pipes of 21-ins internal diameter are
pushed under the ground Ly means of hydraulic jacks. The
pipes are then charged with explosivds and, when detonated, a
ditch is blown. The size of the ditch, which has the general
appearance of a Voditch, varies according to the quantity of
explogive used and the lay-out of the pipes. 7

The ciicetiveness of this obstacle depends upon the creation
of a deep ditch and upon the loosening of the soil when
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the ditch is blown, A tank which attempls to cross the
obstacle, will chura up the Ioose soil with its tracks and belly in
the centre of the ditch, The valoe of the ditch as an obstacle
is therefore greatly reduced if it is blown too early, and time
is allowed for the soil to consolidate,

This method is useful for forming road blocks. It has the
advantages that the road can be kept open till the last possible
moment, and that the preparations are easily concealed, thus
allowing for surprise.

2, Road craters.—As time is réquired for their effective
repair, craters, or series of overlapping craters, cause cou-
siderable delay. They should be sited where deviation is
difficult and where material for filling them is not readily
obtainable, Craters are more difficult to repair if so sited that
they fill with water.

To form a tank obstacle, craters. should be 20 to 25" ft
diameter. Two craters, or lines of craters, should be formed
at about 80 ft between them along the length of the road.

CHAPTER I1I.—INFANTRY OBSTACLES

15, Siting of infaniry cbstacles

When siting infantry obstacles :—

{a) Full use muost be made of natural obstacles, strength-
ened where necessary.

{t) To ensure concealment, artificial obstacles Mgy
sited to conform with the patural featn
ground. Strict track discipline must
during the erection of the obstacle.

(e} Obstacles must be under fire from the 1

(d) Protective obstacles must be far enough from defended
posts to prevent the enemy throwing grenades
into the posts from the far side of the obstacle,
but NOT so far away that thoy can be destroyed or
crossed during wlarkness or under cover of smoke,
unknown to the defenders. A distance of 40 yards is
the normal minimum,

[¢) The position of the defenders must not be indicated
by the lavbut of the obstacles. Dummy fences
should be crected to mislead the enemy.

—
g
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16. Types of infaniry obstacle

Obstacle Use and remarks
Natural ... Usually requires strengthening by
means.
Cattle fences ... . | In districts where wire fences are
| used by farmers.
Trip wires For hasty protection; in con-

junction with booby traps and
* . ] warning devices,

Low cptanglement | When concealment is essential.
Triple ina fence For rapid siok:

A very effective obstacle but re-
quires considerable time and
material. Difficult to conceal.

Portable obstacles for blocking
roads and gaps,

Anti-personnel minesand | Usaed in conjunction with other
booby traps ... ohstacles, RE responsible for

laying.

i{nﬁe'm dww

17. Barbed wive obstacles
1. Strengthening of natural obstacles

Deep rivers, canals, bogs, and ¢liffs form effective delaying
obstacles to infantry. Thick hedgerows, fences, and woods,
which are only partial Obstacles, ean be improved by lacing
with barbed wire, by the addition of an apron similar to that
uszed in standard wire fences on one or both sides, or by
entangling with loose wire,

2, Cattle fences

In districts where wire fences are used by farmers, obstacles
in the form of * cattle fences " will harmonize with the
landscape. Their design should follow as closely as possible
the lecal costom, wsuvally wooden pickets driven into the
ground at about 2 yds interval with four horizontal strands
of barbed wire fixed to them. They should bé zited along
footpaths and cdges of ficlds or crops, where they will not look
out of place.

3. Trip wires

Immediately a defensive position is occupied, and before an
attempt is made to erect protective wire, trip-wires should be
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placed just outside bombing range, that is, 30—40 yards
away. They should stretch about 9 ins above the ground and
be fastened to pickets at not more than 5 yards interval. They

ghould Le concealed either in long grass and crops. or on &
natural ling, such as the side of a track or the edge ol a field.

4. Low wire entanglerment

.

Fig 20.—Low WIiRE ENTANGLEMENT

Used where concealment is essential. At least 5 rows of
pickets at 3 yds spacing; height of wire varied betwesn
& ins and 3 It G ins.

Stores for 100 yds :—

170 pickets.

13 (130-vd) coils barbed wire.

3 Standard barbed wire obstacles :(—

(@) Triple concerting fence.

Fic 21.—TRIFLE CONCERTINA FEKCE

Stores for 100 yds :  $lid

18 concertinas. -
- B 52 long pickets.
4 (130-yd) coils barbed wire.
For details of erection ses Appendix IV, 2,
(8) Double apron fence.
; £
=
’ -
¥ R

Fig 22 —DOUBLE APRON FENCE

13 (130-yd) coils barbed wire,
For details of erection see Appendix IV, 3.

2 {c) High wire fence.

(See Figs 33, 34, and 35 in Appendix IV, 4.)

Stores required for 100 yds :

32 concertinas.

19 (130-yd) coils barbed wire.

80 long pi_ckeﬂ'[HDT screw). 5

84 short pickets.

100 staples,

For details of erection s¢e Appendix IV,

Thiy obstacle should be erected in depth. It is unsuitable
for conditions of mobile warfare, Every effort should be made
to conceal it by careful siting, bécanse it is very conspicuons
types previously described,

4=—18212
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A useful portable obstacle for blocking roads or gaps in
wire fences.

Angle-iron pickets, forestry pickets, or squared timber may
be used.

The cross members should be firmly lashed to the hori-
zontal member with plain wire, and their ends tied back to it
with plain wire as shown.

About 1 ft 6 ins should project at the ends for carrying.

When placed in position, knife rests must be securely fixed.

Stores for one knife rest 10 it long :—

4 5-ft pickets.

1 13-ft pole.

20 yds plain wire,

1 (130-yd) coil barbed wire,

7. Obstacles for defended buildings

Defended buildings should have an all-rou ive
obstacle outside bombing range, full use being of any
existing natural obstacles. Another obstaclet t pro-
vided close to the house, This should be thic at the

corners of the building to prevent enemy troops from using
the corners as cover and to force them into the defenders
field of fire.

Every effort must be made to conceal these obstacles in
order not to give away the fact that the house is defended.

Barbed wire concertinas are most suitable for obstacles
around buildings. They must be fixed either to the house or
to the ground, using pickets where required.

3

5. Miscellaneous notes

; (@) Training.—Before being instructed in the construction
drill, men must learn the use of screw pickets how to fasten
the wires to the pickets, and how to handle barbed wire
with confidence (see Appendix IV),

Appendix V gives instructions for the closing and fastening
of concertinas after use for training.

() Pickets,—lf available, forestry or angle-iron pickets
shoulld be used in the construction of barbed wire fences,
as they afford a much stronger obstacle than screw pickets.
Screw giclh@s must be used, however, when wiring has to be

ciuried at haste or silently because of proximity of
the enem

cogg wire.—All infantry obstacles can be made more
the addition of loose barbed wire thrown into the
n between the rows of fences. -

- e
task of throwing loose wire into an entanglement is
@ easier by coiling it in a spiral form beforehand.

\ (d) Gaps.—Snitable places must be chosen where gaps
can be left for counter-attacking troops, Gaps must be
carefully concealed from the enemy’s ground and air view.
They must be adequately marked from the defenders’ side.

Materials for closing the gaps rapidly must be kept readily
available, '

(e) Warnings.—Improvised warning devices, e.g., tin cans
filled with stones, should be provided to give warning of
enemy approach.

18. EXPLOSIVE TRAPS AND ANTI-PERSONNEL
MINES

(See MTP 80, Part IV, 1941).

Explosive traps and anti-personnel mines should be used
whenever available, either as booby traps or in conjunction
with wire fences. In addition to causing casnaltics, they are
useful in giving warning of enemy approach.

The RE are responsible for the laying and setting of these
mines and traps. An accurate record of their exact location
must be forwarded to formation headguarters and to units
concerned,

-
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APPENDIX 11
REVETMENT OF TANK DITCHES

1. Materials i

()} Hrushwood may e used loose or in hurdle form for the
révetting material. It is also used for interlacing the tops
of the revetment pickets. The leaves must be removed from
the briushwood before it is placed in position.

(b) Fencing. . Chestnut fencing is effective even in fairly bad
ground, but requires to be used double. .

(¢} Corrugated galvanized dvon (CGI) sheets are the most
satisfactory form of material in really bad ground.

(d) Expanded mefal (XPM) sheets are nearly as good as
CGI sheets.

Nore.—Heinforeed conerete panels shonld NOT be used,
is when broken they assist a tank to climb up the face
of the ditch.

(e} Revstment pickels must be strong timber, preferably 6 ins
to 8 ins in diameter, They are required 5 {t longer than the
depth of the face to be revetted in ordinary ground and an
extra foot should be altowed in soft ground.

(f) dwchorage pickets should be about 4 ins in diameter and
4 It long.

In ondinary ground one anchorage picket is required for each
revetment picket ; in bad ground twice 2s many.

(¢} Wire used for tying back revetment pickets may
be from 8 to 14 gauge, 4 to 8 strands being used according to
the thickness of the wire.

Barbed wire is not very ﬁti&fﬂ&tu?". but may be
there is no plain wire, Fonr strands of barbed gui
required.

2. Method of revetment .

The face of the ditch must*be revetted ag
alter it has been dug, particularly in soft
situations (Fig 24).

The revetting material is held tight against the earth face
by pickets and any voids behind it should be filled in and
rammed during the progress of the work.

The reveiting pickets must be driven 3 ft into the ground
and tied back by wire 10 the anchorage pickets. They
should be placed not more than 3 {t apart in ordinary ground.
In bad ground they should be 2 ft apart,

The strands of wire between the revetment pickets and
anchorage pickets must be windlassed with a short stick to
i nerease the pressure on the revetting material.

; possible
or in wel
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The anchorage pi should be driven 3 ft into the .
They should not be in a straight line, as this tends mgf::;n
line of cleavage in the ground, but staggered, alternate pickets
being about 2 ft to 3 ft behind the general line.  They must
not nearer to the revetted face than twice its depth in
ordinary ground. In bad ground this distance should be
increased.  In very bad ground it may be necessary to usen
pair of anchorage pickets for cach revetment picket, the two
anchorage pickets being driven one behind the other in line
with the pull and about 6 {t apart. Each pair of anchorage
pickets is joined with 4 to 8 strands of wire which should be
windlassed,

Fthangs of Ho 6. 5 2r 10 S0 0
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Fie 24.—TAXKE DITCH KEVETMENT

The wires must be in a straight line between the revetment
ickets and the anchorage pickets, and must be as near ground
evel as possible,

If the ditch has already been dug and some of the spail
deposited on the home side of it, channels must be dug through
the spoil so that the anchorage pickets and wires can be put
in position.

To obviate the necessity for this extra digging the anchorage
pickets may be driven before the excavation of the ditch is
bemun, and the required number of turns of wire taken toa
small picket driven temporarily on the line of the face of the
ditch,  This small plcket will be dislodged when the ditch i
dug, but will keep the turns of the wire in approximately the
right place whilst the spoil is being deposited on top of them.

After the revetting pickets have been driven the loops of
the wires are over them, and the wirez are drawn as
t:iititﬂ possible and the end made fast behind the revetting
i ;

1t e:tmvnting machinery-is being used to dig the ditch, the
rovetting pickets may conveniently be driven into the ground
with the bucket of the exeavator,
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APPENDIX 111

GENERAL NOTES ON PICKETS AND WIRE
FASTENINGS
. Plckets :

There are three types of pickets, screw, angle-iron, and
forestry pickets. Screw pickets are used when work must
proceed in proximity to the enemy, as they can be crected
without noise. In other circumstances, angle-iron or forestry

/ pickets should be used.

2, Erecting screw pickets

(@) Laying out picksts—Pickets are always laid out with
their screw points facing towards the enemy and at the
exact place on the ground where they are to be put in.

[b) Sevewing in pickets.~-The windlassing stick used for
screwing in the pickets should be placed in the bottom eve.
This reduces the risk of distorting the picket,

Both long and short pickets shonld be screwed in so that
the eyes are parallel to the length of the entanglement, and
so that the cut end of the loop forming the top eye paints
towards the start of the task, If the picket ends in a straight
point, it must be imagined that the point is bent over in con-
tinnation of the twist,

Short screw pickets must be so put in that the pull of the
fence comes in the direction of their length, i.e, they must lean
towards the fence not away from it, thuos -

Fig 25.—ANCHOR PICKETS

3. Fixing wires to screw pickets

(@) General.—Wires should be just taut enough to prevent
them from being easily pressed down by a trench board or
similar article thrown across the top of a fence,  If wires are
strained too taut they are more easily cot by splinters, Although

\’ZfK ol
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any firm fastening will do, provided that cach wire in the fence
is secured at least once in every bay, the following are standard
methods which will be taught in training.

The fastenings described can be made whether the pickets
are put in correctly or not. In order that men may not be
upset in practice by pickets incorrectly put in, they should,
during the latter stages of training, be taught to fix the wires
to pickets in any position, the turns being made when
wi:lh the standing part of the wire instead of with the running
end.

(b) T'ofix the wire lo an anchorage plckel.—Seize the running

end of thg wire and slip the wire into the eye. Continue
the u tion of the ronning end in a circle bringing the
wire down the top of the eyve and the cut end., The wire
is now t through the eye. Then, winding in the same

i N t;*e a turn round the picket below the eye.

Stonding ol '-.._,,I"w
S M:q-# e, shope .
shoading end fout e o

oSS wire ovlr plae? ia#fcﬂmmﬁm
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Fouren g .
mmﬁ Bedow Jhe eye, Zm
clocku e,

Fic 26.--METHOD OF FIXING WIRE TO PICKETS TOP EYE
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{c) To fix wires in top eve of a long pickel. (Double apron
fence. )

(i) The front diagonal is pulled upwards into the eye, the
wire having, if mecessary, been first passed over
the picket. The running end (that mearest to the
coil) is then passed over the point of the picket and
brought down again. The wire will then be found
to be threaded through the eye. Then, winding in
the same direction, take a turn round the picket
helow the eye.

{ii) The top horizonigl fence wire is laid in the top eye. A
bight is then formed in the running end and is
twisted round the front diagonal wire close to the
picket.

{iii) The vear diagonal, A bight is formed in the wire and
is passed over the top fence wire and down between
the two front diagonal wires. It is then brought to
the side of the picket away from the start of the task
below the top fence wire and twisted round the latter.

MAETROD BF Fiw Wil T RCRTTE
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(d) To fix wive in a lower eye. Pull the wird
direction of the previous picket. Slip the wire up or down
into the eyve from the nearside of the picket. Pass the hand
which is towards the beginning of the task behind the picket,
" above " the standing part if the wire was shi “up
into-the eye, or * below "' the standing part if the wire was
slipped * down * inte the eye, seize the running end, and pull
it in a loop round the picket. Twist this loop round the run-
ning end of the wire, 1.#,, in the direction in which the work is

progressing. ;
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(2) Erecting  [orestry o angle-ivom pickels. . Angle-ivon
pickets arc laid ocut with their points directed towards the
enemy and in the éxact place where they are to be driven.
They should be driven in with a 7-1b sledge until fitm ; two
men are necessary, one to hold the picket, the other to use the
sledge.

Angle-iron pickets should be driven with the apex or point
of :llc v iacingkthl: I::l?nmi 1I.;d«é! of thnbience. b e

‘orestry pickets should likewise be driven until firm, usinga
maul i::l:si;«ezi.g1 of a sledge, o

Short or anchorage pickets must be driven in at right angles
to the direction of the pull.

(f) Eix wires fo forestvy or angle-ivon  pickets. The
meth tening wire o forestry pickets are shown dn
Fig 28. & e fastenings are used with angle iron pickets,
though careNaust be taken to ensure that the wire engarcs
in toges cut in the angle iron.

inl? 2t ’.-'J. ; —ﬁ*
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Fic 28 —METHOD OF FIXING WIRE ON POSTS

APPENDIX IV
DRILL FOR STANDARD BARBED WIRE OBSTACLES

1. General notes

The following notes apply to all types of standard barbed
wire abstacle.

1. Construction party. The size of party piven iz the
maost suitable one, and this number should be used for training.
Provided that the men know the proper sequence ot worl,

“the drill is suitable for larger or smaller parties : there are po

special jobs for special members,
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2 Direction of work. A fence is uvsually comstructed
from left to right, facing the enemy. It may, however, be
necessary 1o work from right to left, and men must, therefore,
be taught to work in either direction. In the detailed drills
which follow, it will be noted that the triple concertina fence
is deseribed as beginning at the left hand end and the high
wire fence at the right hand encl.

3. Casualties. The NCO will decide, in the event of heavy
casnalties, what wires, if any, are to be omitted. Otherwise
men will automatically carry on the work despite casualties, in
arder that the work shonld proceed in proper sequence,

4. Preparation

{a) Tracing tapes should be laid from the stores dump
to the site of work and then along the line of fence.

(%) Stores should be tied together in man loads, and
pickets bound up firmly so as not to rattle.

{£) Wire fastenings of wire coils and picket bundles should
be removed and replaced with strings which can
easily be broken.

(d) - A pin{:c of tape should be tied to the ends of the wire on
each coil.
(¢) If angle-iren or forestry piekets are being used for night

wiring, a piece of white tape bound round the head of the picket
will make it much easier to drive.

5. Supervision. The commander of the party must:
{a) See that the tasks are carried out in the proper seq
{t) Prevent bunching or overcrowding.

[} See that wires are strained and spaced corr

{d) Check that windlassed conmections are i
correctly and at the right points.

ade

6, Precautions when working in close proximity to
the enemy.
{a) No noise,
() No working on enemy side of fence unless absolutely
necessary.
“l¢) Use screw pickets, if available,
() Men not working must lie down near start of work
until they can continue their work,

41

2, Triple concertina fence

hJ!(;eIhe triple concertina fa:m consists ﬂ:;i a Laf:g
t! concertinas supported by two rows i
wi{ha.atmndufbapbedwirealwgtha.tnpnimhnft

battom concertmas,

i

Horizonfal sirane
i o barbed wire
UN, windlassed /o

| romcerling

_," Home Side

Concerfing red

Horrronie) Neand = - ~. r!",é foe eye of kel

a Sarbed wire
winclassed 5 | Horszonts! Shamd
botom Concerfiva, o wore windlbssed
¢ ‘ui % Bolh concerdinas.
Lnemy Srde. 1 Aome Sl

Fig 29— TRIPLE CONCERTINA FENCE
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The femce is erécted in three tasks : -

Ist task. One row.of long pickets, one row of concertinas,
horizontal strand of barbed wire. .. i

2nd task. Second row of concertinas as above,

3rd task. Top concertina,

It is possible to leave the fence at each task if time, shortage
of stores, or the tactical situation necessitate, but an incom plete
fence presents a poor obstacle,

2. Size of working party and time for erection. The
mest suitable size of party is a commander and seven men.
With stores already -:lu‘::Eed at the head of the task, such n
parly should erect 100 of this fence on normal ground by
day in 30 minutes.

9. Stores required for 100 yds of fence

“Stores Masn loads
52 long screw pickets .. 13
18 toncertinas ... 13
2 coils of barbed wire ... s 2
Tracing tape, wire cutters, and wind-
lassing sticks siz 1
34
The whole party, including the commander, carry up one

load cach. The commander and one man stay at the site
and trace the line of the fence while the remainder of the
party male five complete journeys less four man loads,
The stores may be laid owt in any convenient manner
provided that each man knows and becomes familiar with the
layout, so that the stores can be found at night.  The laveu
shown in Fig 30 15 recommended.

- Tracing lape marking fne of ferce

1
I fs5 Paces
2 Corls of

& Concortinas . L
Q00000 s

Ciri 47

i

. T e g

26 -
Frekels

& Loncertings

00000
& cpmnrmas
000000
Fie 30
LLAYOUT OF STORES FOR 100 YOS TRIFLE CONCERTINA FENCE

o
o

Pekels

oh i
\ ] 137 "
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4. Drill for 100 yds of fence

st fask, The cooymander paces along the tracing tape
followed by the party in single file.. Each man, other than
the commander, carcies a windlassing stick and four pickets,
except the last man, who carries two pickets,

Concertina Cancerling _Concerling
e A 6.8,

Corcerlina Capcerlina

F16. C.
Fig 31.—lixmc (ONCERTINAS TO PICKE)
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The commander indicates at 5-pace intervals the positions
for the pickets. The leading man lays down his four pickets
in turn at the points indicated and screws in the fourth, third,
second, etc., in that order. Each man in turn acts similarly.

Having screwed in all his pickets, each man returns along
the line of the fence to the dump, rectifying while doing so
any pickets insecurely fixed or omitted owing to casualtics.
The first six men back at the dump then take one copcertina
each, carry them to the third, seventh, cleventh, etc., pickets
respectively, lay them on the ground one pace on the enemy's
side of the picket, and undo the fastenings.

The whale partv then assembles at the concerting nearest to
the head of the task. The commander and four men extend
it by pulling it outwards in both directions. One man is
requited at each end and the remainder should be spaced
between them to open the concertina evenly.

The commander and four men then place themselves on
the home side of the concertina, lift it, step back, and drop
it on to the pickets,

The three men not employed in lifting the first concertingg,
returii to the dump and bring up a coil of barbed wire. Az
soon as the concerting is in position, they run out the wire,
fix it to the second eye from the top of cach piq._']';._-l_ and wind-
lass it to the concertina midway between pickets,

The remaining five concertinas are extended, placed on the
pickets, and wired in the same way. The ends of adjacent
concertinas are fixed to the picket in the {ollowing manner .—

The bottom portion only of the end coil of the first con-
certina is placed over the picket. Doth the top and
of the end coil of the second concertina are then placed
the picket and finally the top portion of the first cone
i2 placed over the picket above all the others. (Fig

four men only will be available at first, These {
to the dump where each man collecis § 5, The
pickets are then laid oot and serewed in on a lin®parallel {o
that of the pickets of the 18t task and 3 £t from it on the home
side, The four men return to the dump, carry out the remain-
ing ten pickets, and screw them in.

Each picket of task 2 must be placed opposite the centre of
the gap between pickets of task 1. The left hand picket of
task Z must overlap 2} paces to the left of the left hand picket
of task 1,

Having screwed in the pickets, the four men carry six
concertinas up to the third, zeventh, eleventh, ete. picket
respectively, and remove the fastenings. The commander

@ Home Side
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and all four men then extend the left hand concertina and drop
h

it on to the pickets exactly as in task 1. They repeat this
process with each of the remaining concertinas,

Sta "5‘ of ; Enemy Side . ‘
Tas Pickets of Task / already in position.
Na’ J: & '\. £te

£Ete.

- -

i
]
4 1 I ’

2ad Man's
pickals

Fic 32.—PosITiox OF PICKETS

The three men who have been fixing the horizontal wire on
task 1, commence fixing a similar wire along the top of the
second row of concertinas through- the 2nd eve from the top
of each picket.  This wire is windlassed to the concertinas
midway between pickets, .

drd lask. When the commander and four men have
finished placing the concertinas of task 2, they return to the
dump, collect the remaining concertinns, extend them on the
home side of the fence, and lift them over the home line of
pickets on to the top of the two lower concertinas, As soon
as it is placed in position each concertina is fixed to the top
eyes of the home line of pickets as follows :—

Two adjacent wires of the concertinas (or with pickets
where the ends of two concertinas meet, the outside wire
of each concertina) are grasped her in both hands,
which should be about 15 ins apart. ese two wires are then
drawn upwards into the eye of the picket, care being taken that
the hand grasping the lower part of the wires is on the same
side of the picket as the double portion of the eye. The
fower portion of the wires is then carvied wp and over the cut end
of the picket. Both wires will now be found to pass through
the eve.  In some instances it will be necessary to pull the two
wires over the picket to the nearside before they can be
passed up into the eye. The remaining three men meanwhile
continue running out and fastening the horizontal wire of
task 2. When they have fimished, they return and windlass
this horizontal wire to the top concertinas.
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Instead of securing the top concertinas to the home line of
pickets as above, another horizontal strand of barbed wire may
be fixed to the top eyes of the home line pickets and windlassed
to the top concertinas. If this is done;, an additional cal of
barbed wire is required.

If the tactical situation permits of men working on the
enemy's side of the fence, any men available should now fix
the top concertinas to the top eyes of the row of pickets on the
enemy side of the fence, and windlass them to the task 1
horizontal wire. This arrangement will strengthen the fence.

5. Modifications if angle-iron or foresiry pickets are
used.

sl fask. Each man, including the commander, takes two
pickets and lays them out at 5-pace intervals as indicated
by the commander. Two men collect a sledge hammer or
maul and commence driving pickets. The other five make a
second journey with two pickets each, and return to the
dump. Two pairs collect two sledge hammers or mauls and
also drive pickets, while the remaining man begins to carry
out concertinas, When the pickets have been driven, the
commander and four men extend the concertinas and lift
them over the pickets, and two men run out the hortizontal
barbed wire strand. This is fastened to the pickets just above
the height of the concertinas and . is windlassed to the
concertinas midway between the pickets.

2nd and 3rd fasks. The commander lays out the first two
pickets of the home line and four men carry out the remainder
in three journeys. They then drive all the pickets, workipg
in pairs. Meanwhile the man who carried out the concerti
for task 1| carries out the remainder of the concertinas, §9N
them out in pairs behind the appropriate picke
driving the pickets, the tour men will, if n
CAITY concertinas,

The commander and four men assemble at t Pair of
concertinas, cxtend one of them, and placggt the first
five pickets of the 2nd task. They next ex the second
concertina of the pair and place it on top of the two con-
certinas already in position, and then continue with the other

irs,

I:E'I'J‘I-mp. two men who fixed the {ront horizontal strand :jrc:ljnine-«'l
by the seventh man, and the three work together to fix the
rear horizontal strand. This is fastened to the pickels at
about the level of the top concertina. Before windlassi
to the standing part, the loop in the barbed wire is pas
round a strand of the concertina 5o as to secure it, The hori-
rontal strand is also windlassed to the top concertina mid-
way hetween the pickets

T e

Barbed wire (28-1b) coils ... 13 13
Wire cutters, pairs 2
Windlassing sticks % 4. One per man

: M --I-md'.s
K Pickets, screw, Jong ... ... 40 a?&
\ E-hm e E asm Eﬂ lu

Total o . 33

Al stores are carried to the start of the task and laid out.
The stores may be laid out in any convenient method,
;ﬂ;ﬂvﬂnﬂ that they mh::; found in tlt:; d.t:rk and that the
king party knows are laid out. The
following is found to be a sui methed (— L
About 5 yds behind the trace of the task and in line with
the head of the task lay all the long pickets in bundles of four,
screw points towards the enemy, Next (farther away from
the trace of the task) liy_nu!:nnsgai:nfshnﬂ pickets and the
remainder of the short pickets in bundles of four in two equal
groups. Next the barbed wire coils in any neat arrangement.

3. Drill for 100 yds of fence
Ist task—Long pickeis
Thnmmmﬂuhhn'ﬂi;twnambwngéphkeunim

isalated pair, places one at the start of the task and the other
at the end of the task when it is reached, H:i.st‘_-:ul}::udb}'

the party in single file, each man carrying f, pickets,
The ickets are laid out hyhminwﬁnlﬂ‘!fmm
apart as ted by the commander. Having laid out his

pickets each man screws in his own, beginning with the last



48

lnid out. When all his pickets are screwed in he returns to
the dump along the line of the long pickets and screws in any
left on the ground, either by mistake, or as a result of casualties,
If necessary, men will make further journeys with four long
pickets and carry out the above procedure until no long
pickets remain, 'The first man screws in the firdt anchorage
picket. The commander himself screws in the last

picket. . When all the long pickets have been taken the second
task will at once be started.

2nd task—Short pickets 5 _

Each man as he gets back to the dump takes four short
pickets from the front dump and lays them half-way between
the long pickets and two long paces from the centre line of the
fence on the enemy’s side of it. He then screws in his short
pickets, beginning with the last one. When all his pickets
are screwed in he returns to thé dump along the line of the
short pickets and screws in any left on the ground.: When the
front dump is emptied, the short pickets from the rear dump
:{: :ken and fixed in a similar manner on the home side of

nce.

3rd task—Wire

As the men return to the dump they combine and erect the
wire as follows :(—

First three men  Front diagonal to top eye of picket and to

short pickets.
Next pair «++ . Bottom wire on front apron,
1 L1 e | centfﬂ (7] ] (1]
wE B R Tﬂp ai F Tl rE
i o ..., Bottom fence wire to bottom eye of pi
o st s Contre w o next to bottom e
picket |

a " ««» Top fence wire to top eye of pi

«  three men Reéar diagonal to top eye of pi
short pickets,

»  pair .«s TOp Wwile O rear apron.

il i «ee Cemitre wire On Tear apron.

" " ... Bottom i

4. Modifications for use of angle-iron or forestry
pickets.—The man-loads of stores ‘will beincreased to 45,
as the lopg pickets are 20 man-loads and 5 sledge hammers or
manls‘ars' 3 man-loads.’ . 75

In tasks 1 and 2, men work in pairs, one carrying two long
mim:shuﬁtﬁickets and the other a maul or slédge hammer
according to type of pickets. P g 1

* side is
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Wiy 2lAAT O I.nghﬂum J ( J
1. This fence will not be constructed in the immediate
proximity of the enemy, and a minimum of work on the enemy
getcfure permissible. As shown in Figs 34 and 35,
it con%ists of two single apron fences with four concertinas
between. It is erected in six tasks, namely (— '
Ist task—front apron pickets.
2nd task—wiring front apron.
drd task—triple concertina.
4th task—rear apron pickets,
Sth task—top strand, top horizontal strand and

2. Size M party and time for erection
< Sunitable party is 2 NCOs and 14 men. They
sh 100 yds of this fence on normal . ground in

uming all stores have been laid out at the site

Stores for 100 yds of fence :—
Man-loads
%et&, long (angle-iron or forestry) | ... 80 40

1
Pickets, short (a -iron or forestry) ... B4 10
Cﬁﬁ.'barbedwi.ré“fl;sih h_? w19 19
Concertinas, barbed Ce - 32
Staplﬂ L) Ll Ll "y EE R} Im l
: 102
In addition, each member of the working party carries a
windlassing' stick and the commander assistant com-

mander a_pair of wire cutters each,

Each alternate member of the working party also requires
either a maul or a sledge hammer, depending on the type of
picket to be used. If alternate angle-iron and forestry pickets
are being used, both hammers and mauls are needed.

Tracing tapes are laid on the line for the pickets of the
front apron.

All stores are carried up and laid out at the dump. The
second-in-command and each member of the working party
make seven journeys; on their first journey the second-in-
command and. the. first two men carry up the tools, wind-
lassing sticks, and mauls or hammers, The commander
carries a load on the first journey only, and thereafter directs
the dumping of stores. :

The stores may be laid out in any convenient method,
provided that they can be found in the dark and that each
member of the party knows the method of layout. A suitable
layout is shown in Fig. 33.

0 et ICRR T et et b e T Y
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4. Drill for 100 yds of fence

Ist task—Fromt apron pickels. (Fig. 35.)

The commander takes two anchorage pickets and one
at the start of the task and the other at the end of the task
when it is reached. He is followed by the party in single file.

For this task the party works in pairs; five pairs, under
the commander, constitute the party for long pickets and

two pairs, under the second-in-command, the party for
short pickets.

One man in each of the seven pairs carries a maul or a
sledge hafyger, or both, depending on' the pickets to be used.
The emiber of of the first five pairs carries two
long pi W alternate angle-iron and forestry pickets
are to be . he carries one of cach. The second member of

the last fwe pairs carries four short pickets,

mander indicates the positions, at
s, for the long pickets. Each man carrying the
lays down his two pickets where indicated and, with
other member of his pair, commences driving his second
On completion, each pair return to their first picket
and drive that.

Meanwhile, the two ort pickets work
similarly, Mvwmmm and working back.
The positions of the pickets are indicated by the second-in-
fmnma.nd two = miron:]:}i;.ndc:#etrﬂllckbetwm tl;h;
ong pickets, t pair rive picket placed
the commander at the head of the task.

As all pairs return to the dump after driving their pickets,
they drive any pickets which have been forgotten or left by
casualties.

All seven pairs make further journeys with the same sized
pickets as before, until all pickets have been driven. The
pair which reaches the end of the task, driving short pickets,
drives the picket placed there by the commander,

‘When pairs return to the dump and find that all the pigkets

of their r first task have been taken, they dump
mauls or and immediately start the second task.
2nd task—Front apron

The first pair to start on the second task are joined by the
second-ip-command and the three take one barbed wire coil
from the dump and erect the diagonal wire of the apron,
{eaving it glack. When this first eoil is finished, one man returns
to the dump and brings a second codl to complete the diagonal,
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Subsequent pairs take ome barbed “Wire ctil fnd ‘erect the
remaining wires in the front fence in, the following, order,
drawing them as taot as possible —

Second pair to finish 1st task ... "wttom apron wire
Third :

e o rr L *.". » I-'Il.dd-lﬁ L LU

erth 1] (1] LR} " {12} inp .: i
Fifth ', et w Vees ‘bottom fénce wire

1 -.m o n. (1} (1] wee middh L] L L1

Seventh i (1 L1 ihold 'I‘.DP LU LU}

3rd tash—Triple concerting
{g8) On completion of the second task, the first eight men
(under the second-in-command ), carry one concertina each to
the fence. The concertinas are laid immediately on the home
side of the line of long pickets, successively midway between
the ¥ ;
Third and fourth long pickets,
hth and ninth |, "
v th and fourteenth long pickets.
Eighteenth and nineteenth ,,
and so on

The first five men available, after completing their Znd
task or having carried up a concertina, move to the first con-
certina, extend it to E‘I} ft (that is to say from the 1st to the
6th picket) and place it in position fﬁainst the back of the
apron pickets, The sixth man available, as soon as the con-
certina is in place, begins to windlass it to the bottom strand
of the apron fence, once between each pair of pickets. He
also windlasses together the ends of adjacent concertinas,

The next five men available extend and place the .
concertina.

Of the remaining three men, the first available beg
windlass the concertina as soon as it is placefUnNGhe
remaining two men return to the dump, collect 50 sEhey, afid,
beginning at the head of the task, staple the e LITIs
the ground opposite each long picket, _

The task then proceeds on the same plan
five extending and placing concertinas, one ma
party windlassing, and two men fixing the staples. During
this stage, the commander controls the allocation of the
members of the party and the extension and placing of
concertinas while the assistant commander controls the wind-
lassing and placing of staples. i

{t) As the men complete the first line of concertinas they
proceed, in the same wence, to erect the second line,
n:gtthatth#m]ywiu ssing needed is between the ends
of adjacent concertinas.’ Each man of the first eight to finish
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carries up and gmm-q::emnurﬁnn betwesn the same
pickets as for the first line. The working then divides
into two parties of five extending and ing concertinas,
¢ach party assisted by two men placing 3 and wind-

er the ends of the concertinas. Staples are

placed midway befwesn those on the first line of concertinas,
(¢) When the second line is in place, the third line of con-
<artinas is carried up and laid down betwesn the same pickets
a5 in (a) above, and, as soon as all eight are in place, extension
and erection begin. Again two parties, each of five men,
place the concertinas. The two men assisting each party, both
warking the home side of the fence, windlass the third

CON the lower two. One man of each pair windlasses,
once h pair of pickets, the top concertina to the
lower one 8y the engmy side, and also windlasses together the
endRui thy concertinas,. The other works slightly behind him

impeding him, and windlasses the top concertina to
th er one on the home side.

th task-—~Pickets of home side fence

On completing the third task, each man returns to the
dump, and the party is formed into pains organized as for the
Ist task, The commander carries fowr short pickets. He
places one of them as an imhmg"e&?ﬂﬂihnhmﬂuftha
home side fence, 6 ft behind the ‘of the long pickets of
the enemy side fence, and midway between the end anchor-
age picket and first long picket of that fence, He then places
his second short picket in line with the two end anchorage
pickets, and midway between them.

The remaining two he places similarly at the finish of the

Five pairs drive the long pickets and two the short. The
first pair of the latter, after driving their four pickets, drive
the two placed by the commander at the head of the fence,

_The pair driving the last four pickets drive the last fwo
pickets left by the commander before beginning on their four.

The task continues until all the pickets are driven.

5tk hs.ﬁ-‘—'I'ﬁ-'p diagonal strand—Tofp horizonlal strawd and
lop comcertiva.

(@) The first two pairs to finish dﬁﬁl:gnsickets return to the
dump, collect one coil of barbed wire begin to erect the
djﬂafonal strand. One of the four men works on the enemy
side. g
The diagonal strand starts at the short picket at the head of
the home side fence, goes to the top of the first long picket
of the enemy side fence, and then backwards and forwards
between the two rows of long pickets, Of the three men
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mrkm' %nnnﬁehumtms;mmmthewﬁ,thnm

to the home side and the third passes
thtmlnnhopubmtzyﬂs to the man on the
enemy #de. The latter takes the s ‘on the standing

m&mMmmmmmmu@mmm
on his side.

To do so0, he lays the loop over the top fence wire beyond
the picket, away from the head of the task, and then takes
it round the ; under ‘the apron wires, nndum:]er the
; fmmth&ﬂdemwmd:thnheadufthcmk (Fig. 35]).
then windlasses the loop to both the standing and running ends

fixing apron diagonals to angle-iron pickets. "When the first
coil is exhausted, the man who carried it returns to the dump
and collects another.

{b) The next two pairs to complete the 4th task return to
the dump, collect one coil of bar wire and begin placing
the top itudinal strand. Two men carry the coil, one
windlasses the strand to the centre of the diagonal strand
at alternate points of intersection, while the fourth strains
the wire. strand is first attached to the centre and
anchorage picket and windlassing begins at the first point of
intersection. The strand is finally attached to the centre
short picket at the end of the task.

[¢) The remaining six men on completion of their 4th task,
return to the dump and carry up the remaining eight concer-
tinas, placing them behind the line of the Mbﬂgpﬁkm :
betwenn t]:ue same pickets as for all previous ! ¢
The first two men make two journeys.

AN six then extend the first concertina to 37§ ft, Li
over the home side pickets and lay them on top of

tudinal strand. They then stand, one man opposite Rgch'™
six covered by the concertina. Nos. 1, 3, and 5 of Whegsix hold
the concertina in position, while Nos, 2, 4, andWNgRodTass it to
thslnngﬁudma]utmnda.udthﬂdmgonﬂst ®.  This is

mmduutinmmndlamembraﬁngﬂ]thmn{mndsnl
barbed wire and is dome on the opposite leg of the diagonal
wire to that already windlassed to the lomgitudinal strand.
When Nos, 2, 4, and 6 have completed windlassing, they
hold the concertina while Nos. 1, 3, and 5 do the same on the
strands immediately in front of them,

As the original first four pairs become available, three of the
pairs commence extending, hfhng.mdwinﬁlmngthe
rmningcunmﬂmulnﬂﬂutmparh- of six continue until
the task is completed,
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The remaini ir return to the dump and the
o ng pair P begin

6ith task—Rear apron.

The pair not engaged on placing the top concertinas, begin
to construct the bottom wire of the rear fence. Th.cy are
accompanied by the second-in-command who windlasses
the wire to the bottom concertina on the home side once
between each pair of pickets.

Again, all wiring must be as taut as possible.

Suh&uque::dpmn as they complete the 5th task, return to

ommence wiring the fence in the following

ir—middle fence wire,
pair—top fence wire.
fence wire is attached immediately below the top

one leg of the diagonal wire before being windlassed to
the standing end.

The next fhree men available erect the apron diagonal wire,
fastening it in the standard way above all the other fastenings
on each picket.

The next two erect the top a wire.

'.I.'ha next two erect the middle apron wire.

i man waits until another man becomes
avaizb]umdth:twthmmpmthtmbyﬂﬂtmgtht
bottom apron wire.

K astening. The windlassing bight is passed over and

APPENDIX ¥V

INSTRUCTIONS FOR CLOSING AND FASTENING
BARBED WIRE CONCERTINAS AFTER USE ON
TRAINING

1. Barbed wire concertinas used for training lose thelr
quickly, and become difficult to handle, particularly
kness, unless care is taken in closing and fastening the

concertinas after use.

The following instructions should always be followed before

a concertina is returned to store,

2. The concertina is first stretched out on the ground and
any kinks in the wire removed so far as is possible. Loose
clips should be refixed, or replaced by binding with pl:a.in wire

3. In order that the concertina may be su a
conveniént manner for handling, a " horse’ 5hl:mld be
constructed of two X-shaped supports with a horizontal
member resting on their crutches,




56
Long-angle-iton pickets are suitable for both uprights and
CIOSS-Plece, .
The cross pickets should be bound with a few turns of
wire to securs them.

. Long Angle
! / rcon ,QMJPE‘E 6!

AY
/8 gauge 1
wine binding. ;
Aboul #
e i ety L S 'I;I.'....* i },‘ T WAk s,
(A 1.:' e l‘}
/i i
i i

Fio 38 —Horse

4. The concertina is then closed and hung on the hortzontal
picket with the carryinmg handles at the sides, thus -—

\.‘ f “ !-
|  /
Ay - - \J.
- i TR [y — = == e = a—
. iy
’ "" £y
\
! A I,.r ;
z'r : r b
L
! A ,f N
A
Fi A : :
o Rl wng e, WOl -f‘."’.ﬁ.- P T T R R

Fic 37

5. If a new concertina is examined, it will be seen to have
two wire carrying handles. These are fixed opposite to one
another on the outside turn of wire at one ‘end of the
concertina,

At each carrying handle is a special wire faslening made of
thinner wire than the carrving handle

A

Chiome fodamings mea distgoied for sagibid polodse [ieg pars 10y,
[} and shiould on no nocount Tas oml with wiis il
Any Intermsdiato bindings of wirs shiould e emmoved sl

replaced by apunyacn or tape which oan saslly e pimaved in
tha field,

6. Each fastening consista of two loops of wire, tie faatened
to the end of the concertina at the carrying hanidle and the
second fastened in a corresponding position at the other end
of the concertina.

These are wound around the closed turns of the con-
certind® ite directions and are then interlocked to secure
them {t& $ in para 11},

KQ‘ 55" Mild Steel Rod P
WSS, ramomy somes

7. When the concertina is closed after use, the corre-
sponding fastening wire loops for fixing the concertina should
be level, or nearly level, with the carrying handles.

F If it is mot possible by twisting the concertina to bring the
loops level with the handles, the loops at the end farther
from the handles must be taken off and refixed so that they
are level,

The carrying handles themselves should be repaired if
NECCESATY.

8. To consolidate the turns in the concertina and fasten the
wire around them, a bar or other suitable implement 13
used. uch n bar ahould be about 2 ft long with one end
turned at right angles to form a hook of about & ins,

9. The fastening on the other side s made in the same
manner, starti g}- passing the bar through the carrying
handle and thﬁmp on that side,  The direction of rotation
of the bar will be opposite Lo Lhat shown in each ljgare,

10. ‘The fastening s released by stralghtening the end B
loop B and disengaging loop A from it
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11. The 'method of making the fastening is as follows :—

1. Pass the hooloed
end of the bar
through both loop
B and the carrying
handle and pick up
loop A on the hoolk.

2, With a clockwise
motion pull loop A
around the turnhs
and through the
carrying handle and
loop B.

4. Reverse the direction of rotation of the
bar and pull laop B around the concer-
tina in a counter clockwise direction until
it is possible to slip loop A off the end
of the bar over loop B.

(18213 G. 50 200,000

Fic 39.

LMS KHE  Gp.87

3. Continue to use
the bar as a lever
in a clockwise di-
re«:l:ior{ until i:-.lis

ible to slip
!J{?:;l B over the
straight end of bar.

RE
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IV, Drill for standard barbed wire obstacles
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