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2. Object of obstacles
The object of all obstacles is to assist in the destruction of
of the enemy by :—
. (a) delaying him under fire;
(b} disorganizing his plan of attack,
(¢} restricting his power of manceuvre,
forcing him into itions where offensive action can
@ hmmﬂmwm
(¢) imposing on his AFVs a heavy iture oiammmi-r
tion in clearing a way through the obstacle, urn!
petrol in making a cross-country diversion.
3 T Edﬂ:
{a) Obstacles must :— o
(i) heuwnadhyﬁm ol
{ii}impua dﬂlr the greatest possible, om the

(iii) withstand !hﬂmtmpnnibhmrum-
mpts to destroy them, i
{iv) be concealed as far as possibl

el

or artificially, in order to
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(4} Obstacles must NOT :—
(i} obscure the observation or fire of the defence,
(li} afford cover to the enemy, -
(iii) 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
Il bes

(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
cnemy finds in surmounting obstacles, they may be
clasgsified 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

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

2. Gapa or crossing places must be provided in all belts of
obstacles to permit the passage of {riendly troops and vehicles
and should il: sig-zagged through the obstacle zone. It is
particularly Important that the counter-attack plan should
not be Iuimlum! by obstacles erected by the defence. Gaps
and erossing places must be carelully concealed from ground
und air 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 screened that the enemy is unable to decide
at once what nction he must take.
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CHAPTER 11—TANK OBSTACLES

6. General
(#) There are four main types of tank obstacles -—
(i) Anti-tank minefields, ]
W! }"unnanmt obstacles, natural or artificial.
(i) I'I::!?;e umfi to close gaps in lines of permanent
fiv) Dtmditi?m such as road craters, ditches blown by
pipe mines, and bridge demaolitions. .
All tank obstacles must be covered by fire from
anti-tank weapons and small arms as long as possible,
{8) All the above types may be used in any system of defence,
and, as with any other form of defensive work, should be in as
great depth as possible.
(¢} To restrict reconnaissance mot
lighter obstacles such as stoee) m:nb:trﬂch:; m rm
concertina wire, etc., should
o ot l:x- sited on the main approaches

(d) Except in open country AFVs will tend to advance

:ltmg roads which they must clear for their supplies and

uppmﬁndg infantry. A serics of road blocks, many of which

may be dummies, on all probable enemy lines of movement

Mtt%?mﬁ;dﬁmdﬂmm will not only cause
: will weaken the enem icting i

his AFVs and infantry, s R

(¢} The tasks of the defenders of all tank obstacles are :—
(i) to destroy as many AFVs as possible :
fii} 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 destrov the enemy . as unobtrusively as possihle-in
order that his following AFVs do not halt or take an
alternative route before reaching the obstacle.
(f) The siting of tank obstacles is dealt with in MTP No. 3,

1843, and some principles for the def
are laid down in B?T.IF hPhﬂ. elence of road obstacles

7. Factors governing design of tank obctacles
A tank will ba —
{a} A gap of half the length of the tank plus | ft and
i Am bank, at least 5 it high, on theiome side, 5
lid vertical face higher than the top of the tank's
f:l?:f :E:g it passes over the leading sprocket or
L 0



ANTI-TANK MINE.
Fic 1..—METHODE OF STOPPING TANKS
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grip the ground.
In designing tank obstacles it is useful to know the methods
which the enemy may employ in getting over or destroying

8. Anti-tank mines

Anti-tank mines are the most economical in material and
labour of all types of obstacle. They are the most difficult to
neutralize, provide the best opportunities for surprise, and
have the 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,

H‘] 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 flank
of such an area.

(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 mcnnjuncr_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

() ﬁathecmmmonoiamﬁuli h.nk obstacles invnlm
a large expenditure of time, materials, and man-power, the
fullest use musthamade of natural obstacles, Long barrier
lines will be sited to coincide as closely as possible with natural
obstacles ; isolated blocks will be sited in defiles between

* them.
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(b) The following tables give some details of natural
obstacles ' — .

7

All large trees should be left standing, but small trees and
shrubs may be removed as necessary to obtain the required
width and depth. If‘mmbukml:\hntyn{m a

Conditions Tor effeotive tank barricade may be made of tres trunks pl between existing
Type obatacles to stop 15-10n tanks Bormarks mgnﬂhncku:lhymwﬁ‘-&nk. R gt
L As it may remove an otherwise effective obstacle in a
@ Ll o mbyam,mﬂoodmtdcﬁm positions, damming to
1 | Slopes Unior porfoot conditions: 80 | For methods of im. raise the water level requires careful control ;ﬂﬂﬂ liaison
grooa gradient. Surfaos wet, | ' proving, ses Fige. between neighbouring formations. Accurate e __information
e gl gl v ol Sl should always be obtained from local sources before flooding
jent,  Minimum hnm is carried out.
T o s S Inundations will normally be carried out on the orders of
: - the higher command only. As it will render an area
2 | Ditohen  and | At lonst 14 £t wide with vertical, | If too small, may be impassable for long periods to any but the lightest traffic,
stronms, or nearly vertioal face at loast improved by widen- flooding is advisable mﬂF when a strategic withdrawal followed
i e g B etents 1a Itendel In sdition, renstetement
vortion]l height of a{thgnmma]dmimgaandwam_qnntmlsystmmyhca
' yrrinl pels very difficult task in the subsequent advance.
3 | Water lel‘ﬁﬂ;;l':‘l'ﬁ'ﬁhﬁ ﬂtrI:n huilwm. {.'nmditimr:'n:.;:hub:- »
ot least t o with minimum lnxed - "
depth of 5 ft for 25 fr. Riiat iS Ol eniey iv. Improvement of bank siopes.
f oOF exXit.
4 | Banks o | At least & ft high, vertical &r | May be i ved b
pr el = ey '
baogn, IiiIm:l n ewamp in which a man
mnrakes, would sink £ [t 8 ins is wsually’
afleative.
§ | Trees e\ Blngly, diamotor, 1n deopth, TR ' -
mn’: :‘IEIJII:'I. 12 ira ;fluuhf.
B iy to T (0 mpart, j
7| Treo siompa | Five staggeted rows, min 18 jos | Not s effective na
dinmator, 2 Mkt 204 8§ b, wi i
Bfsto Tﬁl[nrl..hul:l:ﬁk R -
under bally and lify tracks off
pronindd.

(e) Water obstacles i
The conditions specified do not apply to amphibian tanks
unless the conditions for dry ditches apply.
Wﬁcmm :day be iTpm:ed by :—
| nig and revetting the home side toa height of at
<0 Jeast § it from bed lal:rﬁ"d-: :
i} Dredging ;
it) Damming to raise the water level,
the being the most effective.
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SCARPED Si0AE AND S3iks

Fic 3.—5LOPE AND POLE OBSTACLES

‘The size, number and position of the poles or logs must beé-

20 chosen as to tilt the ground line of the tank to a slope of
1/1. The poles must be firmly fixed between stout pickets at
not more than 5 ft intervals.
To determine the size of log or pole required, a stick 12 ft
];:fl-huuldbeheld 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 LI

10. Artificial tank obstacles
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g ' 11. Permanent arfificial obsiacles
1. Objects : B
{a) To fill the gaps in a natural obstacle line.
() To produce continuous lines of obstacles.
{¢e) Ta close immediate detours around blocks.

EEM ditches

Tank ditches are dug in straight lengths of about 400- to
600 ¥ nnn:ig-nglt?mmﬂutmﬁlnduﬁnmbadirmtud
them,

They are usually dug by the use of excavating machinery,
but some hand lub-:rur“g required to finish off the work,

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

(@) V tank ditch

AT

: T
Fic 4—V TANK DITCH

A" two-way "' obstacle.
Not so effective as a ditch with a vertical face, but does not
Suitable only for seil which will stand at a slope of 1/1.

dnemy Approach Flled in here iF
——

o
Fic 5—" OxE-WAY " TANE DITCH

Tank proof in one direction only, lngi.nlhnkmhckunt_-
Used where V ditch is impracticable owing to nature of soil
o ../ will not stand at slope of 1/1), :

e

13
(g1 Two-way ** tank dilch
P”!J' L] ;m{éﬁ
DL e 254 i rve o
227 .
— 14—t .
ey

IFrg 8.—" Two-wa¥ ** TANK 1DITCH

Requires more material 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. Reinforced concrete obsiacles

The construction of reinforced concrete obstacles is a RE
responsibility.

All conerete obstacles are vulnerable to gunfire, but a large
guantity of ammunition is required to blast n way through,
and while & tank is firing at the obstacle, it is itself a stationary
Larpet,

The standard types of reinforced concrete obstacle are cubes,
* pimples ** and " coffins "

(o) Colys

| i

(=]
» i
I -
? o Sl Gt (i Gl b et s

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

d—IRILY




(b)Y Pimples

-Base 3 ﬂ'sgwm
. [fonplan)
Top 12" square

K 3-0" A P
| |
LR s e i o sl

Fic B—REINFORCED CONCRETE "' FIMPLE "

Layout : Spaced at 7 ft 6 ins centres in five staggered rows
71t i.pa.rt

Not a very effective obstacle because of vulnerability,
Its use should be confined to closing detuursurﬁﬂf where a
more massive obstacle would interfere with the of fire.

(c) Coffins

Layout : Apprommnbaty' 7 ft apart in three rows at 9 ft
-;xntr;l, each " coffin "' being slewed slightly relative to the
adjacent ones. Those in the first row all have their low peaks
facing the front while the positions of the high and low peaks
alternate in the second third rows,

" Coffins ' are rather more effective than ** pimples ™

and have greater resistance to gunfire, but they are more
difficult and slower to construct.

4. Tubular scaffolding

This type of obstacle can be rapidly erected but is expensive
in steel.

It must be so sited that the speed of an attacking tank is
checked by a natural or artificial obstacle. On beaches it is
sited just above high water level so that the tank is moving
over soft sand or shingle, Inland, suitable natural sites are
on slopes greater than 30 degrees, or close bebind scrub or

ELEVATION

= — 50— — —

 f—g0"—]
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H@h@
e = =
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200"
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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. i

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. Ngad blocks

|. Factors governing the design of road blocks

{a) the phase in the commander’s plan in which the road
is to be closed to traffic ;

(5) 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 mot required for use by our own troops

it may be clased by one of the types of permanenit obstacle
deseribed in the previous section,

by Movable blocks

More wsually, roads have to kept upen as lonyg as possible,
and movable obstacles, capable of mmpid crection, must be
provided, Examples of these are: concrete cylinders,
vertical or bent steel rails, or R5]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 Mocks

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

17

(d) Amti-tank mines are particularly useful for hasty voad-
blocking. They do little dn;uozge to the road surface and can
be lifted quickly when the has to be re-opened. Somo

ial methods of using them fof this purpose are given in
para. 7 below.,
_[eYy Use of explosives

Cratering and the blowing of ditches by explosives are
referred to in Sec 14,

Screens and duwmwies are of great importance in con-
nection with road blocks, See Sec 13.

3. Siting

(a) Road blocks must be located in defiles, where deviation is
impossible or difficult.

{h) They must be sited to achieve surprise, £.¢., just after a
bend in the road.

{¢) Thev must be kept under constant ohservation and
fire.

4. Movable road blocks
(@) Conerele cylindeys

—o6 9-6 ...
S o . 2 Cylnders Efc.l Diam
= One cylinder in each
(g z-}
m (% clamp o be 3'—:‘.1"1;5'994

m
& o ; i,
; - (:8 Tvo ;:_-yfmam in each

d:} o f
Cé::'_—:r "1“;8 cfamp%oﬁr 2-5:@715.
gl o

Fra 11.—LAYOUT OF COMCRETE CYLINDERS
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%ﬂ: diameter 2 {ft, height 2 {t 6 ins and 3 ft.

‘eight : approximately 10 to 12 cwt.

~Layout: at least three rows as shown above, prefembly
I TOW3E, g

The construction of the cylinders is a RE responsibility,
but other arms will be uircu}-:i to place them in position.

Erection : Each .:yﬁﬁu 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
cjriljgdm from rolling away if knocked over by a charging
1-“- .

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 ls2? Do [+36 =
o [+307 e L3
7 A R =
o |+38 o |3
- | e+ o o
= £ o |+36
=) 1+35' o o
B o P36 o |+
EJ*‘.‘ET ?*36' =

| Atp" I g0t o 5.0° 50" 1
FlG 12.--LAYOUT OF VERTICAL RAIL OUSTACLE FOR 20-FT ROAD

90-ib rails should be used, erected with the

{acing 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,
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The rails are socketed in concrete bases 5 It 6 ins deep and
2 ft square, lined with timber of minimum thickness I 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
6 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.
T P

i) -
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Fic 13.~LAYOUT OF BENT RAlL. OBSTACLE

Made of 80-1b 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 climb up and helly 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 90-ft rails.
As RS5]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, etc,,
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.

livi; Jounbarar
e BE LIFT 300

-
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Fig 14 shows a suitable arrangement for ose where the
roadway has to be kept open. The gap can be closad by
ring the lorrics into the space shown dotted, removing
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,

() Trea barriers

F16 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 dogped 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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telegeaph, or telephone wincs 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. ;

(b) 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
eifective tank obstacle,

(e} Barbed twire concerfinas

ceeiv b st A ARSI
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Fia 16 —CoNCERTINA ROAT BLOCK

Will stop. wheeled vehicles. A series of these blocks in
close succession will probably stop the leading tank, but this
will have cleared the way for other tanks. The ends of
adjacent coils must be wired together, and the obstacle lightly
anchored at the sides of the road,

7. Necklaces and sleds

These are devices for drawing a row or rows of anti-tank
mines 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,

() Mine weafloce

o o o [® (@ |

Fic 17.—ASXTI.TANE MINE NECKLACE

A necklace is made by sewing or wiring together sandbags,
each containing a mine, in such a way as to form a continuous
chain, The necklace is folded up and concealed at one side
of the road, with its lower end fastened to the ground, To
the upper end is fixed a strong wire, which is passed across
the road to a man who can draw the mines across the road
when required.

No. 75 grenades connected at 2 ft intervals by-string can be
used instead. The grenades should be wired together so that
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.

(b)) Ming:sled
Frnmene ok of 47 8

1

H"“‘PM Fiw, ar gt Baitans serdrmanih

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 npsed in a similar manner by wiring
them on to® plank so that their long sides are at right angles
to the sides of the planks,
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Fi6 19.—NECKLACE OR SLED ROAD BLOCK

To ensure that any enemy vehicle approaching the hlock
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 obstruction. The obstruction
should be in'a defile and round a corner, and if possible in view
of all the ambush party. 1t must be covered by fire,

13. Sereens and dummies

1. General.—Where possible, tank obstacles, particularly
road blocks, should be concealed by screens in order to i —

{#) 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 nny certainty what form of obstacle or defence
opposes him, or whether any real obstacle exists.  If he stops
to investigate, the defence will be given an opportunity of

L T 4;.'».'%!!‘. ek o,
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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 3 Sig.ingw_—-':*.crmhshgu':‘n}imm sited not more than 10 ft
rom the obstacles whic ¥ 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 olscure the field of fire of the defenders,

3. Construction.—A form of screen, suitable for concealing
a road block, consists of two strips of canvas, garnished
netting or blankets, the lower part suspended from wires about
4 ft from the ground, and the upper at a height of 7 or 8 {t.
The top half should overlap thé bottom half by 6 to 12 ins.
When charging, a tank’s tracks will tear away the lower half,
%l;t the up;:i.-r pladrt b::l; envelop and blind the observation slits.

e wires shou astened to supports in positions where
the tank cannot readily fire at tham.pw ik

Igfll:rther 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 canse them to waste
ammunition,

Dummies must be carefully made in order to present a
realistic appearance. They may be made of plaster, wood,
or aabmm_)s sheeting, Canvas, stretched on frames and
covered with cement wash, bellies in the wind and does not
:i'.i?ti:m :J.rl1Ir ‘fgﬁhw "concrele "' appearance except from a

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

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

h—._




the ditch is blown, A tank which attempls to cross the
obstacle, will chura up the loose soil with its tracks and belly in
the centre of the di The value 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 réequired 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 Iarmud
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 :—

(@) Full use muost be made of natural abstacles, strength-
ened where necessary.

{#) To ensure concealment, artificial ohstacles must be
sited to conform with the patural features of the
ground. Strict track discipline must be enforced
during the erection of the obstacle.

(e) Obstacles must be under fire from the delenders,

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

fe} The position of the defenders must not be indicated
by the lavbut of the obstacles. Dummy fences
should be crected to mislead the enemy.
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16. Types of infaniry obstacle

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

junction with booby traps and
: : warning devices.

Low wire cntanglement | When concealment is essential.

Triple concertina fence f :

Double apron fence For rapid erection.

High wire fence A very effective chstacle but re-
quires considerable time and
material. Difficolt to conceal.

Knife-rests PN Portable obstacles for blocking

: ma.dsand gaps, _
Anti-personnel minesand | Usaed in conjunction with other
booby traps ... . ohstacles, RE responsible for

laying.

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 sited along
footpaths and edges of fields 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. .- - .

52 long pickets.

4[130-7&}¢dhhuhudm

For details of erection see Appendix IV, 2.

(&) Double apron fence,

AL
-
-

. T e . |

Fig 22 —DOUBLE APRON FENCE

Stores for 100 yds :

40 long pickets :

B2 short pickets.

13 (130-yd) coils barbed wire.

For details of erection see Appendix IV, 3.

{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 pickets (NOT screw). b

84 short pickets.

100 staples,

For details of erection s¢e Appendix IV,

This 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, becanse it is very conspicuous

and its erection requires more time and materials than the
types previously described,

=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. X

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

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

Stores for one knife rest 10 ft long :—
4 5-ft pickets.

1 18-ft pole.

20 yds plain wire,

1 (130-yd) coil barbed wire. : -

7. Obstacles for defended buildings

Defended buildings should have an all-round protective
obstacle outside bombing range, full use being made of any
existing natural obstacles. Another obstacle must be pro-
vided close to the house. This should be thickened 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
ill, 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 pickets must be used, however, when wiring has to be
cirried out in great haste or silently because of proximity of
the enemy.

(e} Loose wirc.—All infantry obstacles can be made more
effective by the addition of loose barbed wire thrown into the
fence or between the rows of fences. .

The task of throwing loose wire into an entanglement is
made easier by coiling it in a spiral form beforehand.

(d) Gaps.—Suitable 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 30, 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 melal (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 sa.tiaia;tu?'. but may be used if
there is no plain wire, Fonr strands of barbed wire are

required.
2. Method of revetment .

The face of the ditch must*be revetted as soon as possible
alter it bas been dug, particularly in soft pround or in wet
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.

35

The anchorage pi should be driven 3 ft into the ground,
They should not be in a straight line, as this tends to form a
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
mcreased.  In very bad ground it may be necessary to used
pair of anchorage pickets for each revetment picket, the two
m:!chumue 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,
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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 passed over them, and the wires are drawn as
taititas possible and the end made fast behind the revetting
i ;

If excavating miachinery 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 1II

GENERAL NOTES ON PICKETS AND WIRE
FASTENINGS

I, 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 erected
withont noise. In other circumsts , 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 eves are parallel to the length of the entanglement, and
50 that the cut end of the loop forming the top eye points
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

[a) 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 tant they are more easily cot by splinters, Although
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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

with the standing part of the wire instead of with the running
end.

[b) Tofix the wive lo an anchorage pickel. —Seize the running
end of the wire and slip the wire into the eye. Continue
the upward motion of the ronning end in a circle bringing the
wire down between the top of the eve and the cut end, The wire
is now threaded through the eye. Then, winding in the same
direction, take a turn round the picket below the eye.
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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 necessary, 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

ight 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
BN e

Fic 27—METHOD OF FIXING WIRE TO PICKETS OTHER EYES

(d) To fix wire in g lower eve.  Pull the wire taut from the
direction of the previons 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,
" ahove " the standing part if the wire was sh “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 f.ar.‘.ingkthl: I;;_::Drni‘ 1I.;d«é! of thnbience. b e

‘orestry pickets should likewise be driven until firm, usinga
maul ir::s’.ﬂ;«eza.g1 of a sledge, o

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

(f) Fixing wires fo foresitry or angle-ivon pickets. The
methods of fastening wire to forestry pickets are shown in
Fig 28, The same fastenings are used with angle iron pickets,
though care must be taken to ensure that the wire engares
in the notches cut in the angle iron.
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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 obstacle.

1. Construction party. The size of party piven iz the
mast 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:—

{#) See that the tasks are carried out in the proper sequence,

{t) Prevent bunching or overcrowding.

[e) See that wires are strained and spaced correctly,

{d) Check that windlassed connections are being made
correctly and at the right points.

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,
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2, Triple concertina fence

hJ!(;eIhe triple wmmp&i?afa:m consists ﬂ:;i a Laf:g
t! concertinas sn y two rows i
wi{ha.atmndufbapbedwirealwgtha.tnpnimhnft
battom concertinas,

i

Horizontal sitrane’

4 :j of barbed wire
i N, Windiassed /b
Enemy Srok A .r. concerling

o 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 incomplete
fence presents a poor obstacle,

2. Size of working party and time for erectlon. The
most snitable size of party is a commander and seven men.
With stores already -:lu‘::Eed at the head of the task, such n
party shonld 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 ... +x 2

Tracing tape, wire cutters, and wind-

lassing sticks siz 1
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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 lavout
shown in Fig 30 is recommended.

- Tracing lape marking fne of ferce

-T
385 Paces
4 2 Corls of barbed -wire
& Concortinas . L
21 000000 /OO
Frekels v
‘ 24 ; & Comcertings %
I 6 Concertings

©O00000
Fie 30
LLAYOUT OF STORES FOR 100 YOS TRIFLE CONCERTINA FENCE
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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,

_fET “ig
Concertina Cancerling  Concerlina
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 concertina
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 outwardz 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 lollowing manner ;—

The bottom portion only of the end coil of the first con-
certing is placed over the picket. Doth the top and bottom
of the end coil of the second concertina are then placel over
the picket and finally the top portion of the first concertina
ia placed over the picket above all the others. (Fig 31.)

2nd iack. This will start before the three men fixing the
horizontal strand have finished, hence the commander and
four men only will be available at first,  These four men returp
to the dump where each man collects four pickets, The
pickets are then laid oot and serewed in on a line 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 remowve the fastenings. The commander
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and all four men then extend the left hand concertina and drop
it on to the pickets exactly as in task 1. They repeat this
process with each of the remaining concertinas,

Sta "5‘ of ; fnemy Side . ‘
Tas Pickets of Task / already in position.
L S lllr L] - _A.- - - -\. ﬂ‘
Lt
e F i - . v - . EE‘
oo g RNV o
b fiplacickcldr, i A angilentel s
R Faces st Mans Znd Mans
pickels Dickels
Home Side

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 Znd eye from the top
of each mkﬂ This wire is windlassed to the concertinas
midway between pickets, A

drd. fask. 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, working
in pairs. Meanwhile the man who carried out the concertinas
for task 1 carries out the remainder of the concertinas, laying
them out in pairs behind the appropriate pickets. After
driving the pickets, the rour men will, if necessary, help to
CAITY concertinas,

The commander and four men assemble at the first pair of
concertinas, cxtend one of them, and place it over the first
five pickets of the 2nd task. They next extend 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,
pa'l‘hn two men who fixed the front horizontal strand nrc:ljninﬂl
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

If another coil of wire is available and if men k ¢
! ..m- 24 i ¥ i .
cortinu d fuat demribad.” h T ] 0,06 the o cop-
_ Time for erection. Wit stores already dumped at the head
d%@k-;mmd'n:mmﬂaa};ﬂuﬂh'm&
mlmﬂtd this fence on normal ground by day in 1
3. Double apron fence

1. Size of working party and time for erecti
miost euitabli party is  commander and 10 mer - Witk sto s
already dumped at the head of the task they should erect
100 yds of fence on normal ground by day in 1 hour, 3
_As this fence will normally be constructed close to the
enemy, the drill using screw pickets is given, =
E.Em'ulorlmjrdnnttmu : |
No. M an-loads

Pickets, screw, long ... ... 40 10

" w, Short .. .. 82 10
Barbed wire (28-1b) coils 13 13
Wire nutbem.sgaim 2

Al stores are carried to the start of the task and laid out.
The stores may be laid out in any convenient method,
;ﬂ;_mvﬂnd that they mh:; found in ti:; dt: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
thetrmo!ﬂmtuk}liy_nutonagai:ohhaﬂ 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

lﬂw"fﬁmﬂ .

g commander takes the two anchorage pickets of the
at the end of the task when it is reached, He is followed by
the party in single file, each man carrying four long pickets,
The ickets are laid out by men in succession, three paces
apart as ted by the commander. Having laid out his
pickets each man screws in his own, beginning with the last
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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 - ] centfﬂ (7] " L]
wE B R Tﬂp ai F Tl rE
3 i ..+, Bottom fence wire to bottom eye of picket.
o st s Contre w . next to bottom eye of
picket

a " .. Top fence wire to top eye of picket.

»  three men Rear diagonal to top eye of picket and rear
short pickets,

»  pair .«s TOp Wwile O rear apron.

il i «ee Cemitre wire On Tear apron.

" " ... Bottom ,, piar

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
proximig of the enemy, and a minimum of work on the enemy
fore 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
, .. top concertina,
2. Size of working party and time for erection
The most snitable party is 2 NCOs and 14 men. The
should erect 100 yds of this fence on normal . ground hl:
2 hours, assuming all stores -have been laid out at the site,

3. Stores for 100 yds of fence :—

Pickets, long [angle-i f 80 Mﬂ:ﬁrm
ete, long (a -iron or forestry) . ...
Fickets, short (angle-iron or forestry) ... 84 10
Coils, barbed wiré, 281b ... ..o . 19 19
Concertinas, barbed ias 00 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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TYPICAL STORES LAYOUT FOR 100 YARDS OF
HIGHWIRE FENCE
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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-incommand, the party

pickets.

)

short

One man in each of the seven pairs carries a maul
sledge hammer, or both, d ng on the pickets to be used.
The second member of of the first five pairs carries two
long pickets. ' If alternate angle-iron and forestry
are to be used, he carries 'one of each, Thnmumd member of
<each of the last fwo pairs carries four short pickets.

The commander indicates the positions, at
intervals, for the long pickets. Each man carrying the
pickets lays down his two pickets where indicated and, with
the other member of his pair, nummmmdﬂviughi:mm
picket, 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

g
B

E

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 untﬁummdtmkmjm’mdhythﬁ
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

e o rr L "'."I » I.'Il.dd]!: L LU

Fourth ,, e T R i i
Fifth ', et w Vees ‘bottom fénce wire

1 -.m o n. (1} (1] wee mi'ddh L] L L1
Seventh i (1 L1 ihold 'I‘.DP LU LU}

3rd tash—Triple concerting
_{a) 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 ¢ i

Third and fourth long pickets,

ighth and ninth #

v th and fourteenth long pickets.

Eighteenth and nineteenth’ ,, =,

and so on

The first five men available, after completing their 2nd
task or having carried up a concertina, move to the first con-
certina, extend it to av} ft (that is to say from the 1st to the
6th picket) and place it in position Esainst 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 second
cencertina

Of the remaining three men, the first available begins to.

windlass the concertina as soon as it is placed. The
remaining two men return to the dump, collect 50 staples, and,
beginning at the head of the task, staple the concertinas to
the ground opposite each long picket. iy hol /

The task then proceeds on the same plan, two parties of
five extending and placing concertinas, one man’ with each
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

() As the men complete the first line of conceértinas they
proceed, in the same wence, to erect the second line,
nﬁtthatth#m]ywin ssing needed is between the ends
of adjacent concertinas.’ Each man of the first eight to finish
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carries up and %&nﬁ-@neﬂonmﬁm betwesn the same
pickets as for the first line. The working party then divides
into two parties of five extending and ing concertinas,
each party assisted by two men i s and wind-

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
43 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
working on the home side of the fence, windlass the third
concerting to the lower two, One man of each pair windlasses,
once between each pair of pickets, the top concertina to the
lower one on the engmy: side, and also windlasses together the
ends of the concertinas, The other works slightly behind him
to avoid impeding him, and windlasses the top concertina to
the lower one on the home side.

dth lask—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%&m:ﬂﬂﬁnhmduftha
home side fence, 6 ft behind the line 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
task )

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.

St task—Top diagonal strand—Top horizonfal strand and
lop comcertiva.

(a) The first two pairs to finish driving pickets return to the
dump, collect one coil of barbed wire begin to erect the
mﬂugomlm::d One of the four men works on. the enemy

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

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 rear long pickets and
ber,weun th-e same pickets as for all previous concertinas
The first two men make two journeys.

AN six then extend the first concertina to 37§ ft, lift them
nmtb:hmn:mduphlﬂaandhyth:mnnmpnfthelmg;-
tudinal strand. They then stand, one man opposite each of the
six covered by the concertina. Nos. 1, 3, and 5 of these six hold
the concertina in position, while Nos, 2, 4, and 8 windlass it to
thslnngﬂudma]utmndaudthﬂdmgonﬂstmd This is
carried out in one windlazs embracing all three strands of
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,

o

-
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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
the l:’lump ommence wiring the fence in the following

st pair—middle fence wire,
2nd pair—top fence wire.

The fence wire is attached immediately below the top
diagonal fastening. The windlassing bight is passed over and
round 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 ecach picket.

The next two erect the top a wire.

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

ing man waits until another man becomes
amuudmnmmmmpmmmwmum
bottom apron wire.

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,
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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 secure them.
. Long Angle
/ ron o kels 6!

f

Aboul &'

/8 gauge
wyre binding.

ot P e, o e 'I'I.'... e r },‘ L ‘M“I-w..:'liﬁ_
L N L]
,;f - i W

Fio 38 —Horse

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

L]
. A . e e, \\,_.“4-_\_4... R R T LR Rl
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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 Intermediate Lindings of wire shiould e wmoved and

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

6. Each fastening consists of two loopa of wire, one faateid
to the end of the concertina at the carrying hanitls and the
second fastened in 2 eorresponding position at the other end
of the concertina.

These loops are wound around the closed turns of the con-
certina in opposite directions and are then interlocked to secure
them [see detail in para 11},

54" Mild Steel Rod
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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.

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 s
used. uch' o bar ahould be about 2 ft long with one end
turned at right angles to form a hook of about & ins,

9. The fastening om the othor side is made in the same
manner, starti y passing the bar through the carrying
handle and th:{oop 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




4. Reverse the direction of rotation of the

. bar and pull loop B around the concer-
A i S oop Aol tho
: counter clockwise.direction until :
of the bar over loop B, '
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