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3l respiration were emp.loye&, but there
t Oxygen was employed, but the method
nected to a cylinder to the patient’s nose—

4 Apparatus—There was great difficulty
in atus, and the small supplies available
dis liﬁﬂ a6Co) ta the mining activity and number of
fach segtor, For example, very little was allotted
in Flanders, as gas poisoning in clay is not nearly
with as in ghalk areas.

Salvus ”’ sets of an old type were available ; these
isstied to machine gurners as protection against drift
discarded immediately “ Proto”’ and new * Salvus "

p arrive in greater quantities.
¢ were no mine rescue dug-outs, and apparatus had to
‘be Wyh any -convenient quarter, such as officers’ or other

e conditions it was impossible to keep the apparatus
and it was frequently rendered useless by being

¢ explosions, companies were instructed to send reports
gas poisoning occurring in their mines as-early as
giter. the explosions, accompanied by a sample of the

4g particulars wére asked for :— .

of gas poisoning® whether due to our own or enemy’s
lgsion, or working through ground impregnated with

£ workings whese.aceident took place, depth of
dength of gallery, nature of stratum, etc.
her of men in the mine at the time, the casualties,
naffected by gas. )
apparatus used, pumber available, if in working
ik done by these, and whether they proved of

@mmegjq@g‘ dpmsed angl oygders drawn
. of the 6 fozntiy
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t
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%to peragvere. The rescue men, however,

all such cases, which they did, and had

} men after ten hours’ work, for a good

i was administered. All the men required
b artificial respiration.

23. DirricurTEes,

Caused by Em Bombardment.—The difficulties

pmder trench copditions and enemy bombardment.

¥im the following sases. During an enemy bombard-

minenwerfer bomb ar shell plerced an officérs’ dug-out

fexploded, killing three officers. Five other officers

Jgss gassed, * Proto” men from the rescue station,

through heavy shelling, were quickly on the scene,

3 in rescuing and resuscitating these officers. Further

jowed that the explosion had almost closed the

, communication being only possible through an

s only just large enough to let one ** Proto ” man
part of the system was heavily charged with CO.

a entered and found six men all apparently dead.

of was destroyed, and the ground overhead.being

fpade the place very dangerous, particularly near the

out to report, the “ Prato ” man got into difficulties
feet and apparatus becoming entangled in some
it was with great difficulty that he was dragged to
“ Proto ” man entered to make a further inspec-
entrance was buried by a fall of earth. An officer
aperations at once freed the head and shoulders
gpplied the mask of a *“ Novita ' apparatus to his
breathing for a period of nearly two hours in

3 hging kept constantly applied, the cylinders
changed when fresh ones were required.

f the earth off his head and shoulders, but
“him, agath, On some occasions ke was

5 mirsfe gt breathing wag rgsumed

; iHhere was only oop far one
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‘ Caarrer IIL
< MISCHLLANEOUS NOTES.

15 SUBWAYS.

The qgp and development of infantry subways has been described
Fhets XV gives the details of one of the most elaborate
¢t was ponstryctad. The dimensions varied a good deal
g i, 6ft 2in. x 3ft, 6ft. x 3ft. 6in, 7ft. x 3ft,
7 ft. %-gfe. Gin. were all used at different times. Perhaps the
most sl size was 7 ft. X 3 ft., which would just allow one man
carrgifig il equipment and stretchers to pass along comfortably.
Pa.samg plimes were often constructed by widening the subway at
everg mw%m s0. The average speed of driving in chalk reckoned
over & laigiperiod may be given at about So it. per week. This ]
figuns 1 due allowance for common delays caused by shelling, 2
i of warking parties, cutting recesses, and interruptions |
ess under practical conditions. On several occasions
iz records of speed were obtained when working against
day runs of 30-50 ft. were made by several companies.
are good examples :(—
y was being driven in chalk at a depth of 21 ft. with
¥ g ft. 6 in. at top and 3 ft. at bottom, height 6 ft. 4in.
gd of 13ft. per day was being attained when the
ved orders to push the speed to a maximum, regardless
whour, etc. During the next seven days no less than
¥ progress was made, and thereafter an average of
¢ was maintained until the subway was completed.
s were adhered to, but three miners were employed
omstantly picking, one shovelling into bags, and a
‘carrying parties averaged 30 per shift, a
niecessary owing to limitations placed on
dilence at a certain point. The bags were
san from the face to the head of the tramline,
lime up a I in zincline of 64 ft. Timbering
about 50 sets being used in the week’s run.
d by one Holman pump.
n chalk driven from the

side of a.





































e o fit closely and comfortably.
: " nter over switechhoard reads a maximum.
switeh in bottom row corresponding to number of
leads are conmected.
4w H.
i I8 now in a state of maximum sensitiveness and
y heard.
by keys A and B until sounds can only just be
j reduce the current flowing through the receiver
3 WMT over switchhoard, counter-clockwise, till the
f ut out. .
; Keys A, B and C are now constant for this curve
1ipt be altered. .
detectors to the next desired distance, throw circuit
and cut out the sound by a further rotation of the
poi. t this at ro ft. intervals down to 30 ft., or whatever
the W@#ﬂe circular control may be, and plot the results, taking
distadiees 2 srdinates and dial-readings as abscissz.
wce Curve.~—~To obtain a short-distance curve, start at,
30 ft., and proceed as before, key C being thrown to

2 A

of Resulis.—To determine the distance of enemy

y plape detector at a convenient point, throw keys A, B and

nused when calibrating, cut out sound by inserting the
stance, and note the dial-reading.

o the curve previously obtained gives the distance of

ing from the detector.

that the sounds cut out to give the distance are of

v as that obtained when calibrating. This is the

of the instrument, for it is extremely difficult to

v of the hostile work, as the nearer the enemy is

efully he will work. It is on this account that

. made of the Western Electric in the trenches for

hows calibration curves for chalk, A separate
be made by each listener. In each calibration
d be made as practical as possible,

dense clayey nature one curve will quﬁ}(bly be

ptieries must be zested as much as possifle by
for, key the mommenit {he observgdian, dg com-







Sandy Clay.
“ e 50 .. 70 .. 100
5 ... 25 .. 35

b 8 I
. § Lol s 2 %
‘ 0 .. 25 .. 40
y | 5 10 15 1
) % Woﬂt to compare the relative andibili ini i
5 w %, $8ith the following results :— ility of mining }
. wf Sopnd. Audibility Units.
2 3 90
" e e 82
i 65
b e s “ee 62
""Boring—Calyx Bit 6 in. 55
y 20
i e 19
) uger Bit zin. ... v
i allc eee 16 ;
bags 15 4
“ 8
6

metimes carry an extraordinary distance,‘ in one case
jm a shaft in blue clay being heard in a second shaft

LISTENING STATIONS AND THEIR ORGANIZATION.

Jitained from this system of listening can only be used
to enemy activity. They do not afford evidence
adistance, nor do they necessarily give a definite
s heard. Its chief merit is the great saving
be effected when a mining system is complete,
erations do not lead to a confusion of sounds.
of Central Listening Stations are obvious,
Bded to replace general routine listening at the
They must be simply used as a preliminary
@, and in every cage the final determination
Hy means of a Geophone at the face. It is
engaged in thie fetmr of listening shguld be
ed “to obbain. vésults with ol ffpéy of
Ty

i TR

ey

L 2






§ Bear a disfinctive name-plate at the
im-as clean and dry a state as possible,
moust be impressed on all listeners when

] gaﬂerigs it is advisable to cut a miche half-way
ntly big to allow of the manipulation of the

. 25. OFFICE RECORDS.

@ must be attached to the efficient correlation and
geports.
always be made out in duplicate, the original
(dquarters.
Post ” diary should be kept for each individual
g made daily of all sounds that may have been
previous 24 hours ; w4l reports are also entered.
fo this, a listehing-plan should be constructéd, showing
ing front and the positions where the enemy have
irking.
iwreports are plotted on this plan, the position being
“goloured flags and the date of working. Different
28 for enemy working, active and inactive. In this
seen at a glance how many hostile faces are known
working, which are offensive and which are defensive,
ertant of all, at which places he is lying in waiting.
method of listening-records at Headquarters it
le matter to go on working blindly ahead, and
by the enemy at a point where he might have
previously, but where his existence had been

.—Jf the hostile mining is very active, it is
to appoint a listening officer, who will naturally,
wwhosen for the post. -
it will supervise all the special listeners, organize
the Central Chambers and generally act in
fhe C.0. in questions of mine-listening.

[1NE-LISTENING' I NSTRUCTION.
anice. of minecljgtening was Tecagmimd, a
strugtion in Piuelistening was Tpymiajin, be

itud







’ﬂ?}‘l@a Listening Circle forms a valuable and
& Ligtening School and is most necessary for the
of the listener, as it enables him to place reliance
ate XXVIL. shows a plan and section of such a
shaft about g ft. deep and 5 ft. wide is sunk with

E excluding surface noises as far as possible.
ashed by the “ Tapping Circle,” which is about 5 ft.
the whole listening circle being 50 ft. in diameter.
Circle ” is divided into 32 sections marked by
ym 0 to + 15 and from o to — 15, a wooden
en into the ground at each point for knocking on.
ng shaft similar pairs of numbers are placed at
s forming a circle of about 2} ft. diameter. On any
dkes being struck in the * tapping circle ” it is possible
in the shaft to determine accurately from which

ise is coming.

e, suppose the striker is at + 13 and the listener has
at g, the left pot being in the negative semicircle—the
heard in the left ear first. Suppose the two pots are
0 15, the left pot being still in the negative semicircle,
now be the first heard in the right ear. From the
observations the listener has learnt that the sound is
9 and + 15 ; he will then simply bracket his
s until at 13 he will hear the sound equally in both ears,
out the number 13. The numbers are denoted by +
.6 enable the listener to signify from which side of
% maise is proceeding, e.g., as long as the left Geophone
¢ semicircle, the sound will be from the 4 division.
taken when tapping that the noise cannot be heard
fistener in the shaft, or the value of the practice

——The following is a description of a lstening

ional purposes. It has been found to be
ary, being economical in ground, and at the same
for a great variety of directions, levels, and
iy can be used either in clay or in chalk.

shafts 1 and 2 are sunk to the requisite depth in
of a homogeneous nature may be werked in and -
ge liable to cause cmfmio:ll. Nou 2 glesg b th

istent and No. 2 e

e













ek or mare levels, with rinciples undeslying

ensive mining for general attacks and for the
ipfantry raids,

enfilade craters,

f ordinary rmmng methods by use of bering machines.

n of the different methods of mining by the exhibition

g plans of the front.

fzeneral points of importance for efficient co-operation
iry of the line.
duties of the officer on shift.

ation in case of attack.

to infantry in mining operations.

4,—E=xplosives and their use in warfare.

iption and advantages obtained from the use of Delay Action
id Cordeau Détonant, with necessary precautions when

detonators and their use. .

method of testing exploders, detonators and leads.
aused by testing with coils of low resistance.

of all recent investigations carried out at the school.

al.—Calculation of problems involving the use of formulze

s and craters. : L
. Practical Work.

Game.—This type of * war game ” proved of the
e both to instructors and students, many points of
being brought out. : :
n one occasion a scheme tried in the *‘ game ” was
sfully in the trenches. -
divided into two parties, a senior offfcer being
side, and given actual plans of the front with
phs and full- particulars as regards existing
posts, and number of men available. .
were opposed to one another were given
Soms as regards defensive and offensive work at the
me. A certainsmgnber of da was Plgtted













Officers. *  Other Ramls. .
——— g —r0.30
IL45—12.45 XTI —I2.30
g — 4.30
e — 130 _
. (Practical) ... 3.15— 8.25 __9
. . 2 — 4.30

Davs’ Course oF LISTENING FoR OTHER
RaNks.

ior_this‘ course were most carefully selected from
nparies.
§ consisted solely of lectures and practices with listening
, ang was of a most thorough nature.
sion, all men with a Grade 1 Certificate were appointed
Ligteners ” in the Tunnelling Companies, being excused

obtained more ‘than justified its institution, and the
companies enjoyed in the determination of direction
fings was largely due to the training men received at

- Detection of sounds with the naked ear.
@ nature of sounds and distance of same.

investigations. )
Histening in clay and chalk. )
tistances that various sounds can be heard in
s of ground.
‘o be observed when listening.

g geophone, its use and abuse.
nent.
geophone for the deduction of direction and level.
of results obtained from accurate and careful

of the magnetic compass in combington with the
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Compags, prismatic, 11%

Concrete shaft, 25
Condé, 51
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