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DEEP GALLERY SHELTERS.

CONFIDENTIAL

FOR OFFICIAL USE ONLY.
OBJECT.

The question of shelters has become a capital one in preparing
sectors, because of the increasing intensity of bombardments.
As this bombardment is usually effected by medium and large
caliber guns, it is absolutely necessary that shelters destined to
protect troops be impervious to systematic and regulated fire
of 150 c. m. and to individual rounds of a 210 mortar. Experience has proved that shelters covered with logs and earth were
Only shelters
unable to resist heavy shells with time fuses.
in mine galleries, called underground shelters, or deep dugouts,
can provide sufficient protection.
Therefore they alone should
be used.

DESCRIPTION AND CHARACTERISTICS.
Shelters in mine galleries mean shelters dug in virgin soil,
with roof and walls forming a solid inclosure, firmly wedged
against the earth by a strong frame. These frames are usually
made of thick logs, squared (0-20 c. m. at least ) . The entrances
are also solidly framed by thick planks.
CHARACTERISTICS.

The means at hand in the field an- sufficient to provide shelter
rapidly against project ilrs of large caliber. They can be easily
constructed without arousing the enemy's suspicions, if pains are
They can be
taken to unload the earth sufficiently far away.
alike,
being
of the same
practically, the frames
constructed all
together
in
and
put
varying
si/e.
workmanship, no matter how
6

6

in the same way. The method of building and the supervision
of the construction is easy. Although they seem to take long
to build, they do' not require longer than the ordinary log shelters, which can only be worked on by day. Furthermore, as soon
as they have reached a few meters in depth they can be used
under favorable conditions.
flank, framj&.

GENERAL DESCRIPTION.
There are double and single shelters.
The single ones are
used,
almost the only ones
the double ones being reserved for
extraordinary cases far behind the lines.
Single shelter.
Formed by an underground horizontal gallery
communicating with the surface by means of two inclined entrances far enough apart to avoid both being affected by the
In order to diminish their length, the entrances
same shell.
should be as steep as possible
7/10 with ordinary frame, 1/1
with lined frame.
In order to permit leaving the shelter, even after the trench
has fallen into the hands of the enemy, a third opening should
be built whenever possible, coming out in rear of the parapet,
in a shell hole, communication trench, or trench other than that

containing the first two entrances.
This last exit should be
carefully hidden or even filled with a musk of sandbags, which
can easily be overthrown from within. The shelters can also be
posts arid machine-gun emplaceconnected with observation
SheJter

Shelter

Entrance

nients by means of underground galleries. Each shelter should
he able to receive an entire unit
a half platoon, as a rule.
accommodated
would not be prothe
number
they are smaller
portional to the time and energy expended.

If

rX

&

INTERIOR ARRANGEMENT

rV.

NichtS orbertfa

AND DETAILS.

it

I.

Each shelter must contain berths (double berths) for a
fraction of the unit occupying it. These berths are in the gallery forming the main shelter or in niches dug peniendicularly
allows
into the ground. This last method is preferable, as
for the construction of niches without impeding the occupation
of the principal gallery, in case of need.

8

II.

Supply the shelters of the niche with hand grenades (the
single ones should each have the supply for one man), infantry
munitions, pis protections, food, and signal rockets.
III. Reserve a special corner for the platoon or half-platoon
leader.

IV. Construct chimneys for ventilation or to clear away the
smoke, with a draft to be shut at the bottom.
V. Watch the approaches to the shelter by a well-placed lookout post and a periscope position.
VI. Prepare the defense of the entrances.
VII. Protect the interior of the shelter against grenades.
VIII. Protect the interior of the shelter from action of

asphyxiating gas.

PRINCIPLES TO OBSERVE.
DEPTH.
Above the dugout roof there must be a minimum of 6 meters of
virgin soil.
there are shell holes on the surface, go down to
8 meters.
water level prevents reaching 8 meters, reinforcements are placed on the -ground above the shelter made by
(1) bed of logs, .20 meter in diameter, side by side, separated
by earth.
(2) Cement blocks.
(3) Bags of cement placed in
water for 10 minutes then placed side by side.
(4) Bags oC
The best
cement mixed with pebbles and treated as above.
reenforcing is not as good as virgin soil.

If
If

LONGITUDINAL STRENGTH OF GALLERIES.
The length of the gallery should be carefully looked after.
(1) Nail the battens that join the uprights.
(2) Place four horizontal props at the joints of the frames in
The props must be strongly wedged and must
each interval.
prevent any play.
(3) Make the length
axis of the frame.

of the intervals

PRECAUTIONS CONCERNING

.6

ENTRANCES

meter from axis

AND

1<>

DESCENTS.

(1) The last frame in the descent must be strongly supported
against the woodwork of the shelter.
(2) Place a number of tools and sandbags in each shelter, so
that an entrance can be quickly cleared in case of need.

(3) Place a cord or rope the length of the descent to facilitate
the exit in case of obstruction.
(4) Nail a shaft to one of the supports or fix a tube so that
food and air may be obtained in case the entrance is destroyed.
There are certain precautions to be taken when ordinary frames
are used in descents to prevent the logs from rolling and the
frame from overturning. These precautions are as follows :
(1) Join the beams to the uprights by two oblique battens in
each corner.
eoe/i'nffja/ito

&>o/ offoJI&y

u/frfy/its.

Connect adjoining beams by two battens.
(3) Place diagonal braces in each interval of props to form
an irregular system of triangles.
The figure shows the plan of the arrangement of the logs in an
oblique descent and the junction with the gallery. There can
be no sliding or overturning of the frames with triangular propping. There is no harm in adding to the dimensions of the
(2)

wood and strength of the shelter.
GROUND SANITARY MEASURES.

(1) Whenever possible, drain
and well-studied drainage.

oft"

llie surface water by ditches
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(2) Prevent the presence of dripping water by strong measures (sand bags, barriers, drains, high ground), etc.
(3) There should be a small drain at the bottom of the
shelter, allowing for the working of a small drain pump.
.-o.oo

/&

\*^\

.

r/?e fnttm&S arep/acedat
trie t/'$ect/o/) or the aaa/e a, he.

Si/t of Me frame. oftrtefaJ/&ry

DEFENSE OF ENTRANCE.
Experience has shown that the units may be destroyed or
made prisoners in the dugout before they can get out.
The
defense of the entrance to the shelter should be prepared.
EXTERIOR DEFENSE.

Exterior defense can be made by means of traverse blockhouse. By the use of simple traverses, the portion of the communicating trench contained between the two traverses, furnished with auxiliary defenses and latticework for grenades,
will keep the enemy out of the communicating trench.
Blockhouse traverses are made of large traverses, invisible
from the front, and containing a space allowing for fire and
bomb throwing on the dead angle not covered by the rifle. It is
a species of caponier established in the communicating trench.
Blockhouses are rarely used because of the difficulty in their
construction.
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Prepared traverses.
These are the simple traverses in which
a niche is dug out for a rifleman (seated or standing).
A platform for the grenadiers is constructed behind the traverse. Two
prepared traverses barricade or terminate the two exits of the
A wire entanglement, covered by several loopholes or
shelter.
by the grenadier platform in the traverse, is placed along the
outside of the communication
A lattice against gretrench.
nades is placed above the communication

trench.

Firing Step

Wooden /oytio/e.

fiff. 7.

far rifleman feA/fidtht

6fiieJd

Section of a, Prepared Traverse

1. Niche In traverse for a rifle sweeping the bottom of the boyau and
rifle firing 1.4 meters above the ground.
2. Platform for greninlirrs.
4 5u Dewith loopholes enfilading the auxiliary defenses.
I?. Xichiscents to shelter. 6. Traverse between two descents to avoid the same
projectile striking both at the same time.
7. Wire entanglements.
8. Lattice against grenades.
n

The Iraverse Workhouses,

with their covering of rails or
cement, have the same degree of solidity as the dugout.
The
second arrangement, formed as a redoubt around the dugout
fill ranee, makes it easy for the occupants to get out.
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INTERIOR DEFENSE.

This defense can be assured by arrangement of obstacles,
one behind the other, placed in the descents
themselves either
at an intermediate or at the lowest point. The obstacle is m;i<l<by enlarging the descent and constructing a sandbag barrier at
the desired position.
As the obstacles interfere with the light,
care must be taken in lighting the descent.
Protection against grenades. Protection against grenades
must be added. The barrier of obstacles, one behind the other,
are not always able to keep the grenades from rolling into the
main part of the dugout.
One of the following expedients may
be employed

:

(1) A stationary panel with strong metal latticework is
placed in front of the barrier in the descent. The panel is pulled
up to the roof of the descent by means of a cord or wire whenever desired, or lowered so as to completely
obstruct the
descent.

(2) Furnish the entrance of the obstacle with a heavy plank
door. A landing place can also be built at the bottom of the
The
descent, from which a short ramp leads up to the shelter.
grenade will then roll down to the landing place, but can not
get up into the shelter.
This arrangement is inconvenient, as
the time and difficulty in constructing the dugout is considerably
increased.

Protection against gas. Place cloths, impregnated with linseed oil or parafln, or simply soaked in neutralizing solution
in the descent. The men's blankets are used if cloths are lacking. Each descent should be furnished with two distinct
cloths placed at intervals of 1 meter. This permits the descent
to be hermetically closed to a sufficient degree and at the same
time allows passage. This arrangement is placed near the outlet
to prevent the accumulation of gas in the descent.

DETAILS OF THE WORK.
lining, 1J by ft meters ; ordinary.
by
or
A
A meter; inside dimensions. For
1$ by 1ft meters
the body of the shelter, 1ft by 1ft meters; diameter, ft meter.
Roofing and lining planks. One-twenty-tifth by eight-tenths
Larger
by a variable width. The thickest are for the roof.
frames are used for the commanders' accommodation, with an
intermediate prop between the two uprights.
Frames.

For the descent
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for descent. Lined frame, 1/1; ordinary frame, 7/10.
\Varkhni party for preparation of timber.
Five carpenters.
Two for saw, two for rough squaring, and one for making
This working party can make three frames an hour,
mortices.
or even four with well-trained men.
This working party also
cuts the lining planks and the wide battens.
Tools: One large
Slope

JZxample ofprotection. again&t grenades.
fbaacfe at the foot
the descent

of

Cross section.

Plan

Aovte

on line

~8.

ofentrance^

or

exit.

saw, one crosscut saw, two axes,
chisel, one mallet, one meter rule.

one adze,

one carpenter's

material. Each working party carries
enough supplies to complete their interval (timber casing and
lateral bracing).
Tools : Ordinary pick and shovel, short-handled pick and
With each working party : One tenon saw, one plumb
shovel.
Transportation

of

15
lino, one measuring

tape,

one hammer,

one augur,

one m;isoii's

level.
Removing: earth : By means of sand bags or with small trucks
on wooden rails, or with cases sliding on the floor of the descent.
Progress of the icork. Working party: The two descents are
begun simultaneously. When there are two working parties
they form in the middle of the shelter.
With each working

parly there are four men to six meters in width, six men to the

section along tAe axie

ofthe descent.

ybthe trenches.

shelters, and eight men to the main part of the shelter when it is
commenced. A working party works for 8 hours and rests
during 24. The entrance should be made in 2 days, and the
descent at the rate of 2 meters a day. The junction of the
descents and the main part of the shelter should be made %in 2
days. The shelter should le dug at the rate of 2 meters a day.
Kadi working party makes one complete interval, A by A
meters, during its 8 hours, including timber casing.
Fifteen
days is required for 12 meters of descent and 15 meters of
shelter.
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