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TEMPORARY GIRDER BRIDGES

By Major O, . BRANDON.

{Tho wriler requests us to acknowledge the assistance he las received from the
articles previousiy contributed by various officers on the above subject to the
RE. Jonrnal, etcl).

As amongst the large number of oflicers now serving there may be
some who have had little expericnee in dealing with such problems
the following tables have been prepared as a guide to anyone who
may be called upon to undertake bridge repairs, as also with a view
to obviating the necessity of calculation on the spot. A type of
girder has been selected which can be quickly and easily made from
any material that is available.

Table A shows the sizes of members of girders of all principal
spans from 10 ft. to 100 ft.: the requirements for any spans not
included in the table can easily be arrived at by inspection.

The bridge in every case is designed for a single roadway to carry
the heaviest motor lorries and can be built any width desired up to
about 13 ft. in the clear. The girders and wheel guides should be
arranged so that the load may be borne as far as possible directly
on the girders ; this will be so if the position of the girders is arranged
between the limits shown on plan.

It is recognized that for simplicity of working the same size of
material would often be employed throughout, but cases may arise
where shortage of time or material might make it desirable to use
only what is essential ; hence in all cases, the maximum and minimum
sectional arcas of members has been shown, to allow of any size of
material being used ; in addition, columns have been added showing
certain sizes of material which would usually be available, and the
guantity required.

Table B gives a rough rule for hasty bridging te carry 3-ton lorrics.

Table C gives a formula from which any member of an ™ N " type
girder of any span can be worked out. This formula bas been
arrived at by analogy from a consideration of results given by the
“ method of sections.”

Table I shows the method of calculation employed applicable to
any case, as well as an example worked out for a particular span.



Tarte A.—~GIRDER BRIDGES TO CARRY SINGLE ROADWAY FOR HEAVY MOTOR LORRIES.

Le. up 1o 17,700 lbs. on back axle and 7,100 lbs. on front axle and crowded (10 f1. betwveen back axle of one lorry and front axle of
next lorry).

) DiacoNaLs, Bolts for \lternativ
Bavs. Boows. VERTICALS. Boom ‘ Is‘?“m“‘c to REMARKS.
Centre. ‘I lind. Joints, iagonals,
. . . . L . " T - , ) ;; e , , o
3?:; E o § % o G 8 i%n o 6 ;é | é :—;E ..bt E 8 Per I?ny of . The ro?.d\\ray may be car-
- S5 x x (€5« x SE261 Sias|a & . |each Boom. | ried on either top or bottom
-1 . < Sz ¢ | s < S |3 o |2 el 8 i £ & o a K= 4 1’1 i .
S| g SleElo L STlesloL TITTD Tl T 6218 |2 booms, but the former is pre-
= | 2 1= : : : =g : Lo |82 84| L .
8l 2 5, ]S 1EL|SEIBEIEL|TE|BE| 2 Ec| a5 EE|5E| 28587 4 pousor |ferable as it is easier to
| S| 2 |§BlEE|E2isY s |Ea eS| sP |28l S8 |28 E8|2E] '/\gt's-m arrange the roadwa If
z | v (S8 |22 |2F 22 |BA |28 s |<T|EF|<F|AF L |EE|F g| 6 Nails g y:
SRR DS A - | — necessary to have the latter
10 2 412626 8 |1sx3 8%y 15 f13x323x3 4 & 81 T | 41 % 3 7 | 7o+ |arrangement, cross-bearers
20| 2 4] 5 5| 1L rexs aaxa 22 frexgoexs 6 Loz 13 s | 2 3| ig | 100¥ should be placed about 1 ft.
300 2| O 5 | 5 |28 19%319%3 38 | 1oxs29%% g | 1L 22| 1§ | — | — | 3| 17| 180+ |apart and the roadway laid
401 2| S!1 5| 5144 |2 1 44 |1 2 I k2|2 o] 3|1 15| 88 |ontop of these and parallel
50{ 2|10] 515 [75!3 |2 59 {1 3 102 18 } 4 (2311 | $11]]16] 120 |tO the bridge: special care
60| 4|10] 61| 6 |44 |2 1 32 |1 2 4| 3123/ 14]10| §| 31|20 66 |must be talken to ensure that
S8o! 412|686 753 |1 4011 |2 9113 |2 01 71 18| 8o |the cross-bearers rest evenly
100, 614727 [6813 1 40 |1 2 Sl 122014 8|1 3|20 8o |on all the girders,
|

* If web planking is used (instead of iron diagonals) of the thickness shown, the planks must touch each other at the abutments: in the centre third
bays they may be spread their own width apart as ““A” in sketch.

* If planking double the thickness shown is available this may be placed its own width apart at the abutments, and double its width apart in the centre
third bays, as ““B” in sketch.

If it is desired to make the verticals of iron and the diagonals of timber, the direction of the diagonals must be changed so as to slope UPWARDS
towards the centre of the bridge: the sizes of material required in this case can be ascertained from the table as follows :—

1% x area of wood vertical in table=area of iron vertical (which is now in tension).

1oxarca of iron diagonal in table=area of wood diagonal (which is now in compression).

N.B.—This method of conversion can so¢ be applied to replace wood by iron unless the direction of the diagonal is changed.
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Tasrr B.—ROUGH IMPROVISED BRIDGES TO CARRY SINGLE ROADWAY OF 3-TON LORRIES, CROWDED.

l.e., 10 f1. between rear axile of one lorry and front axle of next lorry.

|
|

8 # &
W o o .
I} o~ Tz
Span. ~ o e =
Feet. B | E¥ DX
S5 | 2 = . -
Z = z ROUGH RULE TO CARRY 3-TON LORRIES.
Number of 8-in, diam. spars or number of beams g in. x 3 in.=Number of feet span.
6 R Brick or stone arches (with a good rise) up to 20-ft. span. Thickness of arch ring in inches =
5 5 “ Number of feet span.
Brick or stone arches (with a good rise) 30 to so-ft. span. ‘Thickness of arch ring in inches =
10 H 9 } Half of feet span,
15 16 13 6
20 22 18 s} l
KING “TRUSSES” AS SKETCH.
Lach Girder. Each Girder,
< No. of
=pan. Girders, |3oom Picces| King Beam Tie.
" " 0, At e YA
9" x3". 9" x 3" Circ, 1§” or 2", Tj:“:-. ., Boor A o ,._::-’-%j’
[}
10 2 2 i Gory WINDLASS Y \/
/
sreel wiee/ I
1 2 3 1 6 or 4 Rop& !
20 2 4 I 6 or 4 Kixg BEAN.
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1916, ) TEMPORARY GIRDER BRIDGES.

Tasrx C—~FORMUL/E FOR STRESS IN MEAMBERS
GIRDERS.

T —compression in top boon.
V== stress in verticals.

D) =stress in diagonals,
w = maximuin lorry load in Ibs, at each panet point.

p=dead load in Ibs. at each pane! point.

n = number of bays.
d-=depth of bay.

& .= breadth of bay.

8 angle between diagonal and boom,

Each type of member of girders is numbered 1, 2, 3, etc., from one

abutment towards the centre,
R represents the number of any member.

— {4+ p) bx {fft 2+ (e-1)]-[(R- H+HR-2y4 ..+ I_]}
1
}

Texd=

VR-_-(_w+p):: {1 +2+. iR 1)} -%{(R~2)+(R-3)+...+1

Dy=V,+1 cosec d.
Boom Boam
77 75 7z 7z 72 7z
~ ?-,90
g_,\ X o & = & & # Y o P2 N PV
&= x
¥
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THE JUNCTION OF THE INDIAN AND RUSSIAN
TRIANGULATION WORK IN THE PAMIRS.
(Continuned).

THE JOURNEY TO THE PAMIRS.

By Lizvt. {xow Carraix) K. Masox, R.E., ssistant Superintendeint,
Survey of Imdia.

Though the route to Gilgit is well known, it will be pethaps not
out of place to describe our journey which was made at a very early
time of year when the conditions were very different to those generally
experienced in July. We were compelled to start at the carliost
possible date so as to take every advantage of the short scason
during which triangulation is possible and to ensure the due com-
pletion of the work,

The detachment may be said to have commenced its journey to
the Pamirs from Rawal Pindi, where it left the railway, and took
to the road. The party was not yet fully concentrated as Messrs.
Coltins and McInnes had permission to join at Bandapur and delay
had occurred in obtaining sanction for the employment of military
signallers from the oth Gurkhas stationed at Dehra Dun. The
morning of the 13th April was spent in loading up the six bullock
carts of kit and equipment, and the carts were despatched on their
journey of 164 miles to Baramula the same evening.

The next morning we followed by motor, and completed the 148
miles to Srinagar in two days, halting for one night at Domel.  The
road 15 too well known to need description, but the luxury of 2
motor is a great improvement on the cld uncomfortable method
of travelling by tonga and adds a great charin to onc’s appreciation
of the scenery.

‘The days which passed in Srinagar while waiting for the heavy
transport werc busy ones. There were still many things ta he
bought, and most of my warm and mountain kit had to be anue
through, as 1 had left it in Stinagar in 1912, and it was an anvious
time waiting for sanction for the signallers.  On the evening of the
1gth, the detachment was joined by two Gurkhas on furlough belong-
ing to the 5th Gurkha Rifics at Abbettabad, kindly placed under my:
orders by Colonel Bruce. Once before, in 1911, [ had had two of
this famous regiment of mountaincers with me, Kulbahadur and
Logbahadur Gurung, and had always found them indefatigable and
untiring, and T bad learnt to appreciate their fine qualitics.  The
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fwo men who now joined me, Kulbir and Hastabir Rana, whom
owing to their outstanding characteristics 1 always connected in my
mind with a * rugger ' half back and forward respectively, were
extremely good and encrgetic and never once showed the shightest
signs of distress or weariness. 1 can testify that they left an impres-
sion of cheerfulness on the whole camp under the most adverse
circumstances.  Like the men from the gth Gurkhas, they never
failed to sct an example of cleanliness and discipline to the motley
crowd of mixed races that generally comprised the camp, and one
retained the impression throughout, that they were fellow workers
and comrades, and that one could treat them as such.

During our stay in Srinagar, Drs. Arthur and Ernest Neve were
exceedingly kind in giving us hints, and Mr. Mitchell, who probably
knows better than anyone living of the joys and otherwise of the
(ileit Road, having helped to make it some 25 years ago, very kindly
made suggestions as to the time we ought to cross the Burzil Pass.
We were also the recipients of much kind hospitality from the
Resident and Mrs, Stuart Fraser, the former of whom had officially
written through to the local authorities requesting them to lend
us every support. Without this consideration, it 1s hardly nccessary
to add that the progress of the detachment would have been im-
possible. .

On the 25th April, we embarked on dosngaks and made our way
down the Jhelum and across the Wular Lake to Bandapur, which
we reached on the following afterncon. Bandapur is the southern
terminus of the Gilgit Road, and here all the kit had to be weighed,
and arranged into coolie loads. That some forethought was neces-
sary at the start may be gathered from the fact that during the
expedition the following methods of transport, ranging from the
most modern to the most primitive, were employed ; (1) train to
Rawal Pindi; (2) bullock carts and ckkas to Baramula; (3) boats
to Bandapur ; (4) coolies to Gudai; (3} ponies to Gilgit ; 16) mules,
donkeys, pontes and coolies to Murkushi; (7} vaks over the Mintaka
Pass : and (8) vaks, camels and coolies on the Pamirs.

On arrival at Bandapur, we found that cur heavy baggage had
arrived the same day, and on the foliewing morning we napacked
and taid out evervthing at the ghat and arranged loads. The same
day we were able to send off the heaviest loads in advance, and
during the evening Messrs. Collins and Mcnnes arrived and we made
final arrangements for the journey. 1t had been decided that the
detachment should procecd in two main squads, in order to give
nore room in the huts and bungalows cit ronde where the accommo-
dation was very limited and to make it casier to obtain the necessary
gransport, which was abnormally heavy. The two squads werc to
he separated by an interval of six days | this wonld give time for
the dismissed coolies returning empty, to help with the transport
for the second squad. The deciding factor in the hxing of the
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interval was the length of the Gurais to Gudai stages, as the Gurais
district is only sparsely inhabited. Thc other alternative was 1o
take coolics through from Bandapur to Gudai which would have
meant rationing them; and it must be remembered that coolies
who live within casy reach of a pass like the Burzil are infinitely
better than any who come from a distance, and to whom the dis-
tricts of the Gilgit Road when under smow recall the miscries of the
days so well described by Knight in Where Thice Empives Mert,
Hingston and T were to go with the first detachment and McInnes
was to bring along the other. Collins was to go on alead as fast
as possible with only his necessaries to Hunza, to commence the
purchase of rations for the whole party.

On the 28th, the first detachment left Bandapur. [Lieut. R.
Blandy, of the gth (urkhas, had cobtained permission to accompanv
us as fur as the Pandrs, where he intended to shoot ovis poli, and
be kindly underteok the charge of the messing during the journey,
We were also Jucky in being able to engage Abdulla, a Kashmir
shikari, who has had great experience in handling coolies.  He was
trained by Dr. Neve, and is now fairly conversant with rope work
on snow and rock. In 1909 he was chicf coolic jemadar to the
Duke of the Abruzzi and sinee then had been with me for three
vears. He was one of the party on the first ascent of Kolahoi, and
a man one could trust.

For some three weeks the weather in the north of Kashmir had
been very bad, and we had reports and expectations that the passes
wonld be deep in snow.  The evening of the 28th found us at Tragbal,
and though ready to start at z.30 a.mn. the next morning, we did
not get away behind the last coolie until 4 a.m. We were caught
m bad weather on the Rajdiangan Pass, ' The Dancing Hall of the
Kings,” about 12,000 ft. above sca level, and reached Gorat in the
afternoon. Owing to the thickness of the falling snow and the
impossibility of ceeing far ahead on the pass, I was compelled to
take off my <kis and onc was lost by the Gurkha who carried them,
He apparently slipped and fell, and the ski disappeared down the
snowy slope, where it would have been useless to follow it as it
would have been covered up by the snowand lost before anvone could
have found it; it had therefore to be abandoned. Being one of
miv best pair from Switzerland, it was rather 2 disaster, and [ had
to fall back on my spare English pair which were much heavier.
These afforded some pleasant running down the valiey to Goral,
but though I had crossed the pass on six previous occasions, the
ancertain and misty light made small inequalities in the ground
impossible to define, and | took a fair number of tosses.

On the 3oth April, the weather was fine, and we bad a very
plensant march to Gurais.  After reaching the Kishenganga River
and crossing it at Kanzalwiin we turned eastwards up the valiey,
The seenery here was exquisite ;. the dark pine forests on the opposite
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side of the valley were slashed with white streaks of avalanche
snow, Every besd in the road brought some fresh loveliness in
vicw, and the idea created in the imagination was the perfect har-
mony of the lights and shades, the colours of the trees and ¢now.

On reaching Gurais, we called at the telegraph office for any
telegrams that might have arrived, and here learnt that the (rilgit
mails had been held up for six days on the Buzil Pass. Shortly
after arriving at the bungalow, Licut. H. Whitaker, o the Rifle
Brigade, came in. His intention was to shoot in the Astor district,
but he was held up for want of coolies. We arranged to move on
together, and now our leading detachment numbered over 180 all
told. Before starting on the 1st May, a load which had been left
behind in the dark at the Tragbal bungalow, amrived.  The coolic’s
performance is worth recording.  The load was not missed till our
arrival at Goral, and onc of the coolies was sent back to bring it
up. Between the hours of 4 am. on the 2gth April, and 4 am.
on the 1st May, he had crossed the Rajdidngan Pass three times,
and marched 54 miles in 48 hours, of which 41 miles were accom-
plished with a load of 60 Ibs,—an admirable performance. Sarely
this is sufficient testimony that even the despised Kashmiri can rise
10 an oceasion when required.

On this day we marched to Peshwiird, just before reachnng which
place Whitaker came across a four-horned sheep. 1 was unfortunate
in breaking my thermos flask on this march, which I rather treasured
as o memory of gay days at Milrren.  In stooping to cxamine a
rock the flask which was slung on my back slipped round and struck
the ground.

1t snowed most of the night we spent at Peshwiini, and as there
was very liftle room in the rest-house buiklings some of the coolies
preferred to go to a village some 2 miles away.  In the carly morning
the hills wore a mantle of cloud, and ihe coolies at first refused to
stir. By 3.20, bowever we were away behind the last coolie load.
The clouds had cleared, and everything promised a gorgeous day ;
the new spow of the night before left an exquisite covering on the
trees in the valiev, and. the delicate softness of the snow-stunted
birches called forth our admiration.  In the carly hours of a perfect
dav, the sublime loveliness of the lacelike tracery of snowladen
birch and pine and the filmy transparency of the ghostly vapour
clouds rising on the opposite side of the valley, were indescribably
beautiful.

Rounding a bend and glancing back, the eye was caught by o
small flame-colonred cloud, tinted with the first rays of the rising
sun.  Suddenly a snow-covered mountain secmed to rise up behind
us, rose-coloured, holding us spellbound.  Higher the sun rose, and
vach yglance in every new direction scented to create new sensations.
Never had T seen such an exquisite softness, and nover, [ hope,
shall T foze the impression that it made on me.
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We had numerous dead avalanches to cross before reaching
Minimarg telegraph station, the highest in the world kept opest
all the year round. A mile before this the coolies had a narrow
cscape from an avalanche, which fell between them, cutting off the
leading five from the remainder.  Owing to our late start, the snow
was now getfing soft, and as it was deep, there was much plunging
amongst the coolics before reaching the shelter of Burzil Chauki.
On this occasion my skis were of the greatest assistance to me and
prevented me from sinking in, but the numerous avalanche CTOssings
were somewhat tiring,

A night crossing of the Burzil Pass was imperative at this time
of the year, particularly as the huge Dam Singh Patthar Avalanche
had not yet fallen; and after a short rest the coolics were again
moved off at 11.30 p.m. by lantern light.  The presence of 180 souls
i two huts was not conducive to the height of comfort, so we were
alt ready for the start. The summit was reached by dawn. the
slow progress being attributable to the exhausted state of the coolies
who often dropped off to slcep during their frequent halts; this
necessitated going round at every halt with a lantern to wake them
up and make cerfain that none were left behind.

My descent of the pass on ski feft a lot to be desired, and 1 came
to a bad end at the foot, mainly I prefer to think owing to the
hard icy surface of the snow at this carly hour. We marched to
Chillam Chanki about midday, and most of the coolies arrived the
same evening, while the remainder spent the night at Sirdarksti
Dak Hut.  On the 4th we continued the march to Gudai, through
a wilderness of white loveliness.  Shortly before reaching the bunga-
tow, and after the most impressive scencry imaginable, we had an
exquisite glimpse of Nanga ParBat, a sweep of the frailest azure,
which even at this distance appeared Lord of the landscape, supreme
and unchallenged. On amival, Hingston attended about 20 ecases
of munor frostbite among the coolies, the result of crossing the pass
with wet feet.

At Gudai we changed transport to ponics and took a day’'s halt
to pay off the coolics and rearrange loads ; and on the 6th marched
to Astor.  After about 3 miles the road crosses to the left bank of
the river, and some 3 miles further on recrosses to the right. Up
to now the formation had been gianite, but just before recrossing
we passed some very soft sandd rock, finely grained and stratified,
evidence of a former Hfe of the Astor River. There were some
remarkable alluvial terraces after this, and after again recrossing
to the left bank at Gurikst, we reached Astor about 4 p.m,

The formation here is on a grand scale. LEverything is thrown
back so that the view is taken in from an immense distance. Astor
itself aad several patches of cultivation are situated on old levels
of the river.  The scenery is grand—grander and more rugged and
untorgiving than any we had passed till now—savage where before
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it had bueen soft. The people, too, are in agreement, harder featured
and less tame than on the Kashmir side of the Burzil—in {act the
passage of the pass had brought us to a new country, different in
scale, in beauty, and in its inhabitants.

On the gth we marched to Dashkin, and on the next day reached
Doyan. The road, after Dashkin, winds up a spur, and on rounding
it, we had a fine view of the road keeping to a gentle gradient for
some miles. The scale was immense, and it was hard to become
accustomed to it. Shortly after this, the road entered the Mishkin
FForest, which, with its thick shade and breeze of * softest influence
reminded one of Dante’s celestial forest on the way to Paradise,
The extraordinary contrast of this charming stretch to the barren-
ness which we had been passing through, made one realize the truth
of Colonel Durand’s eulogy in The Aaking of a Frontier. lHerc,
too, 1 heard a pheasant call.

Suddenly a thunderous roar on our right was heard, and on
looking across the valley, an immensc cloud of dust and débris was
scen to rise. A huge fall of rock had occurred, cansed by the sun's
rays thawing the ice in the rocks. The southern faces of afi these
mountains must be eroding very fast, as such falls occur very fre-
quently.  Later a smaller fall occurred.  The roar of these cchocs
and re-echoes for fully a minute. A littke further on our attention
was rivetted on a very fine peak, a true peak it scemed, in the sense
that even Ruskin would have aliowed.  We were told that its name
wis Ditzil.

On crossing a spur, the vastness of the landscape fairly staggered
one, Far away to the west one could sce the Indus shimmering m
a heat-haze. Winding down our side of the river ran our road,
with the Doyan bungalow some j'miles away. This, owing to the
jmmense scale, scemed but a mere stone’s throw.  One could ima-
gine in the purple distance the great knee bend of the Indus, cutting
its wav through the Ladakh Range, and fur, far away onc could
faintly trace the Gilgit Valley approaching its giant ncighbour.
Away to the right of this, suddeniy the summit of Rakaposhi or
Dumani, the Mistmaker, came into view, with her perpetual cloud
of snow dust—the only cloud on this perfect day.

Tt is 18 miles from Doyan to Bunji, but some of this is avoided
by going straight down to the Astor River and omitting the zigzags
of the road. Some 3 miles after leaving the bungalow, the road
cuts into the cliffs of the famous Hatu Pir-—one of the most expen-
sive portions of the whole route. By a series of seven zigzags, it
ascends o nearly perpendicular cliff over this outlying spur of the
Nanga Parbat massif, and on the west side again descends in wide
sweeping #igzags to the river at Ramghit. A fine view is obtain-
able from all this part of the road, but to appreciate fully the
vastness and grandeur of the landscape, and as Major Bruce
writes, “ to educate one's sense of scale” onc should ascend to
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the top of the hill behind Dovan, a trek of about three hows on a
hot day.

Kaight, in Where Three Empires Mect, gives an awlul picture of
the miseries of this portion of the road, before it was completed.
He writes of the skeletons he passed and of the terror of the coolics.
These days are over now, and a 1o-ft. road, the masterpiece of the
whole route, takes the place of this Golgotha, and makes the journeyv
as near as possible a pleasure,

Colonel Montgomery mentions that in December, 1840, part of
the Hatu Pir fell into the Indus, west of Nanga Parbat and formed
a dam 1,000 ft. high. A lake formed behind thic dam reaching
almost to Gilgit 40 miles away. The lake rose oo £, and for six
months continued to rise, being held back by this natural dam,
which it finally burst, and emptied itself in one day, doing an immense
amount of damage down the course of the river. A Sikh army in
camp as far down the river as Attock was wiped out, “ as an old
woman with a wet cloth sweeps away an army of ants "' ; whole
villages were destroved, and all down the Indus the country was
laid desolate,

The gorge of the Astor River where it debouches from the moun-
taing to its confluence with the Indus is very striking, and one crosses
it by a fine suspension bridge above Rimghat or Shaitan Nara, the
Devil's Bridge.

From here fo the oasis of Bunji is nothing but a waterless waste
---a ** crumpled Sahara ' as Sir Martin Conway not inaptly ealls it
But a fine and wenderful Sahara,  Owing to the terror caused by
raxding and slave dealing Indus Valley tribesmen, the Bunji Plain
has never been repopulated since the disaster of 1841, The new
scheme, being carried out by Capt. J. I, Turner, R.E., for hring-
ing a k! to irrigate the plains higher up, will turn that part ncar
Safed Parri into a green and fertile land, and if, as has been sug-
gested, the same is done between Bunji and Pertab Pul, and State
aid is allowed to retuming families, even this stretch of magnificent
desolation will become a thing of the past. None of us could grudge
a day or two of this, a change in the wonderful scenery of this
wonderful road. At Bunji we were handsomcly entertuined by
Lieut. Cole, R.A., who was stationed there.

It was more like the beginning of a good hot weather in the plaing
than anything else on esrth, and we all slept out of doors. Later
in the year the Bunji Plain becomes a frightful furnace of almost
red-hot sand, which hardly cools at night and on which one camnot
bear to rest the hand. On the 1oth May, Cole again invited us to
breakfast, after which we rode some 6 miles to the Pertab Pul, where
we crossed the Indus.  Here we said good-bye to Whitaker, as the
road to his shooting grounds left our route. He was a great loss to
us, and we missed his advice and cheerfulness very much in the days
that followed. I could not help wishing that he could have stayed

+
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with us for the whole trip, for he is an ideal travelier, and one who
can always see humour in any situation.

We spent the night in the white bungalow of Parri, and on the
next day marched to Gilgit. The last few miles which passed
through an avenne of willows were very pleasant travelling, and on
arrival we found that Major Macpherson, the Political Agent, had
kindly pitched teuts for us in the Agency Gardens. We halted some
days at Gilgit and these were full of work. Collins went on and
MclInnes came through and also passed on.  Equipment, which had
been left in store here from last vear, had to be taken over, tents
and kit repaired and finally a depdt and office cstablished here. A
point in the arrangements which we had overlooked, but which was
remedied on the suggestion of a local tailor, was the necessity of
one of his trade to accompuny us to repair tents, etc.  We engaged
one Shukra, who carried a light load on the march, and about every
other day or so kept the tents in repair. This is the only method
of keeping them fit for habitation in the sort of climate we had to
expuct.

We had to dismiss our ponies as Gilgit could not support them
¢ven for so short a period as a week, and difficultics were met with
in obtaining fresh transport. However, with a mixture of mules,
ponics, donkeys and Balti coolies, we moved away on the 17th.
Major and Mrs. Macpherson were very kind and hospitable during
our stay in Gilgit, but much of their hospitality we were obliged to
decline owing to the necessity of pushing on. Our detachment was
in camp ncar the graveyard, below the Treasury, in a delightiully
shady garden known as Hayward's Bagh, and we took the oppor-
ranity of visiting Harry Bell’s grave.  He is buried next to Hayward,
the intrepid Himalayan traveller, who was murdered in Yasin and
finally brought in to Gilgit and buried there.  Capt. J. F. Turner,
R.E., kindly took charge of the memorial stone, which I had brought
from England, and undertook to build the monument desired by
his people.

On the 17th May we spent the night at Nomal, and the next day
reached Chalt.  The road is still wonderful-—" a knife-scratch across
the harsh face of desolation, whose dominant features of rock and
stone and sharply jutting spurs were unredecmed by the least sug-
gestion in outline and tint.” Perhaps so, but though shghtly weari-
some there was always the splendour of some wild crag, or some
fascinating virgin peak to engage the attention. It is between these
places and in the desolate gorge through the Kailas Range, that the
Hunza River cuts its way across the main axis.  And now one could
realize the cxtraordinary achicvement accomplished during the
Hunza-Nagar campaign when a field force was taken through this
defile, before this road was completed. Onec had only to sce the
road and the numerous discarded remnants of road to realize the
anxicty of having to keep this kind of country open for communi-
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cations, with enemics on all sides and in rear, and only to glance
at the famous Chaichar Parri to realize the ke iy to this defile on
the north,

The 16th was another perfect day, and another which will be
difficult to forget. Not half a mile from Chalt the attention is
rivetted by the spear-shaped summit of Rakaposhi, or Dumani as
it 1s called on the Kanjfit side. 1t was uncarthly, ethereal, sublime,
Miles of glittering ice and snowelad slopes, leading to its snnlit crest,
scemed ready to thunder dowa destruction on anyone daring enough
to attempl an ascent.

" Such things are not {o be seen lightly, nor would one wish that
the totl and the trouble could have been abated. The memory of
these wonders of the carth is a priceless possession, none the less
precions because one has waited and endured somewhat to cbtain
it. A lasting regret there is—that one has seen these things, and
must remain for ever inmarticulate. It is one thing to see a pale
white shape, faintly gleaming against the blue sky, and quite another
thing to express the grip it takes of the heart and of the imagination,
A stony, colourless plain, and, far beyond, a dim shaft of light like
a broken spear projecting above the horizon.  Yet how much is
suggested—-a vast hulk hidden from view, long miles of snow-clad
stopes, immeasurable cubic yards of green ice, the covering the
accumulation of centuries, the thing itself a monument to some
convulsion of Nature, dating back into years beyond comprehension.
A thing of perfect serenity, locking down on a world with placid
caim ; vet one knows how the wind rages amony its pinnacles, and
how the storms of winter howl like wild beasts in its ravines. The
mother of rivers that nourish millions of humanity, the progenitor
of floods that wipe out human cndeavour as if it were writing on a
slate. A jewel in the sunlight, and a terror in the darkness. Its
head poised in the uttermost limits of the air we breathe, its feet
in the bowels of the earth, where are generated the catastrophies that
shake the world.”

Thus writes David Fraser, and no lines could better apply to the
entrancing vision we beheld that morning.

{t is difficuit to believe that until some 20 years ago this romantic
valley was the scene of perpetual strife and petty wars, Hunza and
Nagar always at war with cach other or combined against some
common foe, in protection of their lands. If only the Mistmaker
could fell us of the horrors, of the murders, and of the miserics of
the old slave days, we should hear a history of tears and weeping.
Then came the Russian tentacles, Capt. Gromchevtsky and his
Cossacks, and the “ slamming of the door *; the British advance,
the storming and taking of Nilt Fortress and of the atmost fmprog-
nable position beyond.

We made a long détour up the Burdelas Nala and down again by
its left bank, For a time our ““ jewel in the sunlight ” was hidden
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and then we had one perfect view as the mistladen vapours rosc and
covered ber.,

Crossing the river at Stkanderabad to the Nagar side, one nmme-
diately enters the land of forts. That of Sikanderabad itself crowns
the parri guarding the bridge.  Under the shadow of this we passed,
and some 3 miles further on came suddenly on the historic fortress
of Nilt.* Kulbir and Hastabir were very interested in the deeds of
their fathers, and 1 tried to explain to them the part the 5th Garkhas
took in the capture of the stronghold.  The remains of the blown-
up gate are still visible and the rabbit warren of dwellings within
«iill inhabited.  After Nilt Fortress came Thol Fort, and then Gutmat
——cvery village a regnlar stockade. Y3l Tort and that of Pisan
follow in close succession, both at the foot of glacier valleys sweeping
down from Rakaposhi. Lastly we arrived at Minapin after a march
of 21 miles, and put up at the bungalow.

The 20th was a busy day.  Alter sending off the camp 10 Aliabad,
we visited the Minapin Glacier, which had been measured by Alr, M.
H. Hayden, of the Geological Survey, in 1gof.  This was remeasured
and the results will be found in Chapter VII The march on this
day rather lacked shade until we crossed the Flunza River to the
right bank, after which the views became indescribably beantiful.
Shortly before reaching Aliabad, we diverged up the Hassanabad
Valley and cexamined the snout of this vlacier and Mr. Hayden's
marks.

The Mir of Hunza and his retinue of scallywags were awaiting us
at Aliabad, where for the first time the whole detachment was con-
centrated.  Two busy days followed, sorting out the various kit,
and distributing the cquipment to the three detachments, and on
the zzad a visit was paid to the Mir in his castle at Baltit.

The cnormous amonnt of encrgy and skill spent on the original
laving out of the cultivable terraces of Hunza strikes the traveller
at once, the whole consisting of small fields of and, built up aned
cetained by carcfully made and picturesque walls, It must have
taken centuries to retrieve all this land for cultivation, and an
engineer of no mean powers to lay out the ficlds and plan their
irrigation. Two canals were originally made, but that which tock
off from the Hassanabad Glacier below Aliabad, and which was
brought back some miles along the cJiff, has been put out of action
by the sudden advauce of the glicier some vears ago. and it is
almost heartrending to sce the remains of the old terraces, built up
with sach care, now lying desolate.

The Hunzakiits were very short of agricultural implements, and 1
was tempted fo write for sanction to scli our large stock when the
work was finished, as their actual worth wonld not realiv balance

* For an official istory of this cumpaign, sce Fronticy qud Querseas
Expeditions from India, Vol L.
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the cost of their carriage down the road, while if left here they
would he of great use and highly appreciated.

At Aliabad we decided on the strength of cach squad, and enlisted
the permanent coolics. Amongst those I took with me to the
Pamirs, I included 25 Baltis, sclected men, whom I knew I could
trust. The Balti, being Shiah Mahomedan, does not employ the
Ladakhi custom of polvandry to check the increase of his popula-
tion, but on the other hand has decided polygamous tendencies,
with the result that his poor country cannot afford to support the
entire popuiation, and emigration is the only alternative. They arc
the most faithful and trustworthy coolics in the world, will do
anything they arce told to do, unless jear takes hold of them ; and
they are extremcly hardy and can withstand an enormous amount
of cold. They are a race of children, and look on their emplover
as their father ; and it is casiest to get them to work well if one
treats them as such and looks after them carcfully.  The Kashmin
coalic requires a totally different treatment ; he is o servant, knows
lie 18 a servant, and must be ireated as a servant, or else e will
impose on his master, sham illness on every possible occasion, and
will give endless trouble.  Again, the Kanjfti of Hunza has to be
treated differently. He believes in Liberty, Equality, and, if it pays
him, Fraternity. He requires it to be known that his master places
implicit trust in him, admires his manly qualities and bearing, and
treats him as one on a higher social plane than the rest. He will
then live up to the standard required of him; he s a wonderful
mountaincer on rock, and the best of them would probably never
own defeat in this particular forim of climbing, though they are not
so reliable on snow and ice,

On the 237d, after some preliminary troubles, the Pamir scquad
moved off. As has been mentioned in Chapter 1., the arrangement
was that 1 should travel straight to the Russian stations, and from
there work back to the Kililk Pass ; for Collins to work up the Hunza
and Chapursin Valleys, while Mclnnes commenced by reconnoitring
the country between us. The road ceases at Hunza ! beyond if
degenerates into a rough track impassable to ponics.  In places it
consists of stones laid on pegs driven into the face of the cliffs, but
after passing Mahommedabad, we found that we were still able to
use the winter ronte and to come down to the river bed.  The gorge
is very grand and rugged, and we occasionally had to climb pariis
or cliffs to avoid stretches of the river. A few of these with which
to finish the march brought us again to the river bed below Atabad,
where camp was pitched for the night.

The next day the detachment marched to Gulmit.  For part of
the way we were able to keep to the valley, as the Hunza River had
noi yet risen to its summer dimensions, and we were able to avoid
the appalling parri at the beginning of this march, which greeted
us on the refurn journey. Several of the strips of the *road 7 were
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however distinctly interesting, but nome guite so nerve-shattering
as we had been led to expect. Near Builchidas and oppesite the
Brondibar Nala, the track riscs steeply over the Salamitas Parri,
and in places barely exists ; from the summit of this parri, a very
hnposing view was obtained of the Shoonuk Mountains beyond
Pasu.

At Gulmit I was able to obtain Harry Bell's ovis poli head, which
had been brought down during the cold weather, and which 1 even-
tually despatched to his father in England. Here also the Mir had
a large storchouse, where we had arranged to take over 60
maunds of afa.  After weighing out and sealing up the bags,
we left on the z5th for Pasu, and passed the snout of the Sasaini
Glacier, which at present approaches to within about 300 vards of
the left bank of the Hunza River. The track here climbs on to a
tongue of land on which is situated the village of Sasaini, and then
crosses a broad belt of slates at the top of which is Baurit. From
here one sees a long lateral moraine placed high on a solid cliff
foundation, which must have been formed when the Pasu Glacier
advanced far into the bed of the Hunza River.

The next day’s march took us across the large Batiira Glacier,
which Is said to be about 20 miles long and 1! miles broad.  We
did not have time to go down to the snout, which we were told runs
well down into the Hunza River. The track crosses it about three-
quarters of a mile from the snout and the glacier is here cnt up
somewhat by transverse crevasses, which, however, were closed up
and presented no difficulties,

Almost direetly opposite the Batiita Glacier the famous Shingshal
River meets the Hunza,  This was one of the main raiding routes
of the Kanjiitis in the days when they used to raid for slaves into
the Valley of Raskam, which they completely depopulated.  We
reached Khaibar about 3.15 p.m., and found the lumbadar and his
very old father awaiting us,  The latter, who gave his age at 100,
was casy to draw out on the subject of his wild youth. Four times,
he said, he had raided for women, but though his eves glistened at
the memory of the good old days, he admitted that he was glad of
the Pax Britannica m his old age.

The village of Khaibar is scemingly quite impregnable. A stream
has cut its way down the mountain side to the south, and a zigzag
path winds up to the fap on which the wvillage is situated, At
the top of this track, there s o gate with a mud citadel called the
“ Darland.”  In former days the garrison used to drop down rocks
from here on te the heads of intrepid attackers below.  This is the
-defence on the south side.  On the cast the fan drops sheer down
to the river bencath, forming an unscalable wall on this side. On
the west the hillside is fairky difficult, and on the north there is a
darband similar to that on,the south. Qur centenarian friend said
that he could not remember on how many people’s heads he had
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roHed stones, as he had not kept a hissab, but certainly very many.
Here we managed Lo purchase <ix more maunds of afn.

On the foillowing day we marched to Gircha. About a mile after
Jeaving IChaibar we crossed to the left bank of the Hunza River by
a fairly substantial bridge. The march from here to Gircha was
eisy, a total of only 10 or 1t miles. During the afternoon the
signallers showed their mates how to show a steady light for observa-
tions, and 1 put in some time cleaning and adjusting the theodolite.
Hingston went ofl to look for fossils, but without success, and in
the evening we weighed out and sealed up another 6o maunds of ata.

On the 28th May the march was somewhat more tiring.  After
an easy march to Sost, we dropped down to the river bed, and were
able to avoid some bad parris.  Here the Chapursin River joins the
Hunza, which above the jinction is much smaller. Between here
anl Misgar, we had to ford the river ten times in all.  The men of
Hunza and Little Gujhal are the most powerful forders I Tave ever
met. T was not a little swrprised that the men, though Mahom-
medans, * @rt up their loins ” to above the waist, took off their
bifurcated habiliments and crossed very nearly in a state of nature
but | sce in Colonel Durand's The Making of a Fronticr that the
Chitrali footmen shocked his Pathans very much ' by rolling ap
their voluminous skirts, taking off their puijamas and fording stark
niked.” Colonel Durand adds that they are the only Mahom-
medans he has ever met with who will do so unashamed.

The first seven fords were comparatively simple, thongh one pony
fell and gave a Hunza lfevy a ducking.  The cighth was more diffi-
cndt, the Hunza River running swiftly through vertical walls, the
gorge heing cut by the combined inftuence of the Kilik and Khiinjerab
Rivers which join just above. Two more ecasy fords after this, with
the infermediate road near the river bed brought us to a large
conglomerate flat, after fraversing which the track wound down to
the river and crossed by a bridge a mile short of Misgar. It then
winds up to the corresponding flat on the other side, and on this
is situated the village, The level of these flats evidences the top
of the deposit laid down formerly by the Kilik River, which has
since been rejuvenated, and has cuat its bed down again through a
depth of some 300 ft.

Shortly after our arrival in camp, we were visited by a cyclone
of terrific violence. One double-fly tent and two of the khalassie’s
tents were levelled and one coolie ' wigwam ™ in the course of being
erected was blown instde out, and the framework was smached.
The cyclone was followed by heavy rain,

High up in the cliffs above Misgar, there are some curious old
caves.  Hingston visited these by being hanled up on the rope; he
found them to be of artificial construction, and though he dug up
the floor he could find nothing of any interest.  They were of enor-
mous size and were capable of containing oo men with case.  They
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appear to have been used as hiding places during the old inter-tribal
raids. Anyone trying {o reach the entrance had n stone flung at
his head, and they were probably quite limpregnable so long as
rations lasted. '

On the zoth May we marched to Murkushi, the read gradually
descending to near the river bed. A very cold wind was blowing
as we reached Topkhiana, near which place the Derdi stream cafers
by the right bank, Tapkhina consists of a single small square
look-out, again reminiscent of the old fighting days.

Strictly speaking, the Chapursin River, and not the Rilik or
AMintaka should be considered as the head-waters of the Hunza.
The Chapursan lies in the longitudinal trough between the Karakoram
and the Northern Hindu Kush, which latter range has been cut
back into by the Kilik and Mintaka, and the Chapursin is longer
bv many miles than cither of these two streams, which should be
properly considered as only subsidiary tributaries. The Ghiljerab
and Khiinjerab, though only very imperfectly explored, lic also in
this trough to the cast. A curious point about the nomenciature of
the rivers in this district must be mentioned to avoid confusion,
On both sides of the Kilik Pass, the rivers flowing from the water-
shed are called the Kilik River, that on the Pamir side being generally
designated * Jilga.” Similarly at the Mintaka, Kharchanai, and
Khiinjerab Masses.

Considering the Chapursin ps the source of the Hunza River,
geographically speaking 1t possesses one of the most curious attri-
butes of all rivers of the globe.  Tts waters cut through seven ranges.
Rising south of the Northern Hindu Kush and Northern Karakoram
Ranges it flows castwards in a longitudinal trough till it mects the
Khiinjerab, flowing in the opposite direction, and in the same
trough. At this point it bends southwards at right angles, and the
combined waters attack the great Karakoram and cut their way
successfully through the selid granite of this stupendows range, in one
of those magnificent gorpes so typical of this great barrier scenery,
South of the Karakoram axis, on being joined by the Hispar, which
drains the longitudinal {rough between this range and the Kailas
Range to the south, the river flows westwards of Chalt, where it
again bends south through a right angle, and attacks the Katlas
Range, cutting 1t at the striking gorge of Chaichar, ¢ miles west of
Rakaposhi, 25,550 ft., the bed of the river being at a height of only
0,000 ft. above sea level.  The Hunza River continues southwards
through this range to within a few miles cast of Gilgit, where it is
joined by the river of that name, which has drained the westetly
trough between the Kailas and the Ladak Ranges. The combined
waters of these two rivers now flow for some 30 miles in an easterty
direction, where they meet the great Indus, which, as becomes a
river of this magnitude, has undergone two successive stiuggles with

1
the Ladak Range already, and which now, with the aid of the Hunza
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and Gilgit Rivers, atiacks the range for the third time. South of
the Ladak Range, and below Bunji, the Indus is joined by the Astor
River, draining the Ladik— Himalaya trough, and cutting its tor-
tuous way through the Himalaya, west of the mighty Nanga Parbat,
and through the lesser ranges to the south, it fiows unconcernedly
to the sea.

The march to Murkushi was desolate in the extreme, A few—
very few—-trees, and for the rest, huge granite boulders and river-cut
conglomerate, possibly the remains of an ancient Pamir. At Runhbil
11,680 ft. above sea level, ancther pasis of frees near the river bed
was passed, which scarcely merits a place on the map. Murkushi
itself is more deserving of honour, though one scarcely realizes this
fact on the outward journcy, but only when one has been without
the sight of a tree for a couple of months.

At this place we had the pleasure of renewing our acguaintance
with M. Rewcliotty, the Russtan Consul-General, who was passing
through on his way to Russia by way of the Pamirs, and with whom
we had a hare shoot. Here we were delayed by trouble with the
vak-trausport, and on the joth May spent the day paying off coolics
and making up accounts to the end of the month.

The following day, we completed the short half mareh to Boihil,
while our permanent coolies made the journey from Murkushi twice
to bring up the remainder of the equipment. At last some very
tired yaks arrived and took some of our kit another short half march
to Gulguija, at the snout of the Gulquija Glacier, where there is
« stone dak hut. Some of the kit had already gonc on here by
coolies, but some of the afe had atill to be left at Boihil.

On the 3rd June, at fast we crossed the Miniaka Pass on to the
Taghdumbash Pamir. As we ascended the pass, Mahomed Beg, the
British represeatative, accompanicd by more yaks, was met with,
descending on our side, and with these animals most of the remaining
kit could be brought up, only leaving some Toads of ata to be brought
up later. '

The crossing of the easy Mintaka Pass, some 15,000 odd feet,
marked the end of the first stage of the work; and nothing could
have been more pieasant than the wonderiul scenery we had passed
throngh. It uppeared as though Nature had been asserting herselt
for some final and supreme ceffort of magnitnde, and had failed, and
the desolation of the Pamirs was her revenge. We completed the
longish march to Mintaka Akhsai, where Mahomed’s camp was
located, and weie soon comfortably installed in his guest khourga—
4 substantial building of skins and mats laid on a framework of
wood, the floor being spread with carpets from Yarkand.

On the following day we established a depét here, and ascended
our first station to reconnoitre.
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HISTORY OF UNDERGROUND WARFARE.

Being 2 Review of the baok by A. GeNEez, Captain of Engincers, French Army.—
(Lilrarie Militaire Berger Levrault, Paris, Rue Des Beaux-Arts 5~7, 1514.
Frice 5 francs).

(Continued).

Tuirp PrrioD.

The Siege of Candia demonstrated the importance of subterranean
defence outside the fortress, and from 16%0 all new fortresses had $ys-
tems of countermines under the glacis, with listening zalleries in masonry’,
Numerous systems were devised, but so far there was ne rule for deter-
mining the weight of the charge with reference to the direction of jte
explosion, and to the weight and nature of the material to be moved,
With Vauban a sclentific spirit was introduced, and vndor his directions
Mesgrigny undertook various experiments at the Siege of Tournai.

From these experiments it was wrongly deduced that however much
the charge was increased the radius of rupture was always the same ns
that of a common mine, the only dificrence being that the materials
were expelled with greater force.  This error prevailed for half 2 century,
when Belidor demonstrated the properties of overcharged mines ; pos-
sibly the effects produced by large mines at Luxcmbourg and Turin
suggested to him the need for further experiments,

At Luxembourg (1684) Vauban directed the sicge works, assisted by
several Engincers. The principal attack was dirccted against the
Barlemont Bastion, which was itself protected by a counterguard, the
escarp wall of which was 13 ft. thick at the base. Behind it was a
masonry gallery 1o ft. high and ro ft. wide. The whole was demelished
by 22 charges of 440 Ibs. cach placed 4 ft. from the exterior face of the
wall, and 15 charges of 383 Ibs. cach placed in the carth behind the

inper wall of the gallery, which was 5 ft. thick. These chorges niust
have been 1z ft. to 16 {t. below the top of the parapet, and 23 ft. to 30 {1,
apart, The width of the breach opened was about 300 ft,, the largest
hitherto made by mines.

In 1706, during the Wars of the Spanish Succession, the French
besieged Turin, which was held for the Duke of Savoy. The garrison
wits strong, the inhabitants were devoted to Savoy, and the fortifications
had been improved by Vauban, to whem the King wished to entrust
the conduct of the siege, but Mme. de Maintenon secured it for hor son-
in-law, the Duke de la Feuillade. Vauban would first have taken the
Capucin Heights, on the east, or right bank, of the Py, They commanded
the city, which was situated on the Jelt bank,  His scheme was sent to
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Ia Feuillade, but the katter preferred his own, which was to capture the
Citade! on the West Front.  He had attempted to do so once hefore,
and the Duke of Savoy, forewarned, had recently constructed luncties
in front of the citadel with a countermined glacis in front, had divided
the citadel into two parts by a retrenchment, and protected the bastions
by counterguards.

The French sent a fine armyv, with a namerous artillery, cight brigades
of Engineers commanded by Tardif, and four strong companies of miners.
From right to left the front attacked comprised the Amcédée and Si.
Maurice Bastions of the citadel, with the demilune de Secours oppusite
the curtain between them covering the Secours {Gate, then the Roval
Bastion, the demilune of the Susine Gate, and a horawork protected
by a fiéehe, the last three being a part of the defences of the town itself.
The countermines of the defence in front of the citadel were of masonry
I two tiers, the upper tier being on a level with and entered from the
ditch.  There was also an improvised system, constructed since the
stege had been threatencd, in front of the other works mentioncd.
Every precaution was taken to organize a system of listeners, arrange-
ments {or firing mines, and materials for repairing damages.

On the twenty-fourth might of the sicge the French commenced a
gallery 30 yards from the Amdédée Bastion. Progress was only 4 vards
a day owing to the sandy ground and to damage caused by shells, and
on 5th July a mine was fired, which did no damage to the conntermines,
but formed a crater which was crowned. On 21st July another mine
was fired 10 yards from the salient of the fleche in front of the bastion,
the fléche was carried, and the powder hose leading to the defenders’
countermines was cut.  Next day the defenders fired a mine, which they
had prepared low down in the fleche, and drove off their assailants who,
however, recovered the fléche by a counter-attack,

Here the gth parallel was opened, and shafts sunk to 38 ft., the level
of the defenders’ lower tier of countermine galieries, which were broken
mto on 4th August, and the powder hose severed.  The defenders erceted
a barricade which was blown down on the 8¢h, and the further progress of
the besiegers was only prevented by throwing carth and bombs down a
ventilator and so blocking the gallery.  On the 16th and 27th August the
defenders blew up batterics placed to fire on the demilune de Secours,
but, compelled gradually to retreat, they prepared countermines under
the position of the expected breach, and fongasses in the ditch,

By the advice of Vallieres, Commandant of the Miners, the French
had commenced two galleries with the intention of blowing in the
flecche of the demilune de Secours, but these were discovered, and on
the 14th July the Piedmontese fired a countermine which broke up hoth
galleries and buried miners and grenadiers.  The air in the galleries was
so bad for some days afterwards that they could not be entered again
until fresh air had been pumped in by forge bellows connected to tin
tubes.

On the 21t Julv the French blew up a palisads and captured the
flecche, and next day discovered a ventilator which appeared to lead to
the defenders’ lower countermine gallery.  Careful investigation showed
the possibility of excavating a channel and bringing water about 1,200
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vards to flood this gallery. This work was finished on the 3rd August,

and the water turned on.  On the gth the lower gallery was upened,--
and it was found that the inundation had prevented the firing of several

mines. However, the defenders had blocked thie gallery and not much

progress was made.

On the 13th July, before capturing the fleche of the demitlune de
Seeours, the French had managed to find and break into the defenders’
upper countermine gallery. They were on 2 higher level, and lowered
three men one after the other, who were shot at once. A man with a
shield then went down and managed to place some sandbags to cover
ihe descent of others, and a het fire was carried on until the smoke
made the gallery uninhabitable.

The French had now reached the gorge of the fleche and, after a few
mines had been fired by the defenders with little effect, were lulled to o
false sense of security in the hope that their inundation of the lowor
gallery had produced the desired effect. They forgot the upper ticr
of galleries to which the Predmontesc stitl had access from the counter-
scarp gallery of the demilune de Secours. A batrtery of 16 guns and some
mortars was established on the fleche, whercupon the defenders drove
four branches under it, on the level of the ditch, from the counterscasp
gallery.  On the morning of the 24th the French were firing their first
salvos, and looking for the carly fall of the walls, when the four mines
were fired, and destroyed all but three of the guns,  The attackers fled,
many falling under the fire {rom the walls.  Some of the damage was
repaired that night, and on 25th four guns opened fire, two of which
were destroyed by a fresh mine.  On the night of the 20th an assault was
made on the demilune and the two bastions, the counterscarp was blown
down, but the escarp had hardly been touched, and the attack failed.

It has been said that the upper countermine gallery was entered from
the ditch. A ladder led to the lower gallery. On zgth August four
Frepeh miners with shiclds descended into the ditch, and managed to
reach the entrance to the gallery.  They were killed by the guard, and
three more met the same fate. .3 dozen more followed, and overcoming
the guard, obtained possession of the entrance. A mine had been pre-
pared in case of need, and as the guard retired by the lower gallery,
the last of them, Pierre Mica, set fire to the hose.  The explosion killed
him, but alse killed all the assailants. A monument was afterwards
raised to his memory in the arsenal.

On the 315t August a second general assanlt was attempted and again
failed. During the action the defenders fired a mine under the re-
entering place of arms, between the Amédée Bastion and the demilune
de Sccours, destroving two guns of a j-gun battery, and almost anni-
hilating two companies of grenadiers, the survivors of whom fled. The
remaining two guns were destroyed by the Piedmontese, and one gun
which had been blown into the ditch was recovered and mounted in
front of the Governor's residence.  One of the defenders’ mines under
the place of arms had faited to explode. This was rectified, and the
mine was fired on the sth September, when two guns whieh had recently
been brought into action were destroyed.

The subterrancan battle in front of the Amédée Bastion proceeded
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all through the sicge, but presents no interesting features. Tt was lese
vigorous in front of the Susine Gate and the hornwork, Some mings
of the defenders had delayed the attackers’ works there, and they
concentrated all their cfforts against the citadel, which was the key of
the position.

At the end of August a French field army, under the Duke of Orleans
and Marsin, took refuge in the besiegers” lines, but la Feaillade would
not attempt a general assaunlf, and gave time to Prince Eugéne and the
Duke of Savoy to cross the Po, and attack the held army, which was
defeated. la Feuillade tried to intervene, but in vain, and was forced
to raise the sivge, after destroving his magazines and abandoning his
artillery.

It is undeniable that the system of countermines prepared beforehand
<aved Turin, and although the defenders were short of powder they used
their resources to the best advantage. la Feuillade's plan had been
anticipated and provided for, and though several enginecrs besought
him to accept Vauban's scheme, he was too proud to do so. His
engineers deserve all praise.  They sacrificed themselves to secure the
success of a plan in which they had no confidence, Vauban himself
offered to serve under la Feuiliade, but Louis NIV, wounld not permit
him to do so.

Count de Mesgrigny, who bad served as an engineer In numerous
sieges, was appointed in 1608 King’s Lieutenant of the Citadel of Tournai,
which was then being constructed.  He there carried out the system of
countermines which bears his name, The town was defended by a
simple enciente, with the addition of 2 citadel of fve bastioned fronts,
having demilunes between the bastions, and tenailles in front of the
curtains.

System of Counteymines of a Front of the Citade! of Tournal,

de Mesgrigny emploved two esearp galleries, one close Lehind the
revetment wall from which to advance to mecet the enemy and dispute
the passage of the diteh.  This gallery was prolonged under the tenailles
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to prevent the system from being turned.  The second gallery was 23
vards in rear, and was intended to facilitate blowing up loedements
formed in the breaches,  There swere other galleries in the bastions for
a step-by-step defence.

In the demilunes were {wo similar escarp galleries, and the mine defence
of the interior was secured by prolonging the main counterscarp galleries.
One of these ran under the covered way and the gorges of the demilunes,
the second was 25 vards in front of it, and there were listening gallertes
running out under the exterior and interior angles of the glacis. No
bastion or demilunc could be taken without being breached, and to
effect that the covered way must first be crowned ; the second, or outer
gallery, was to prevent this crowning.  \When that gatlery was destroyed,
the gallery -under the covered way would enable the batteries overhead
to be blown up, delay the breaching operations, and prevent a descent
mto the ditch.  The only defect worth mentioning was the want of a
counterscarp gallery in {front of the demilunes,

Tournai was invested at the end of June, 1709, by Prince Eugéne and
Marlborough. Favart directed the engincering operations.  There was
no reserve of provisions in the fortress, the garrison of 6,000 men existed
on what they could extract from the inhabitants, which was only grain,
and the necessity of using water for grinding it prevented the ditches
being flooded. The Allies were 50,000 strong with numerous artifiers.
Trenches were opened on the night of the 7th of July, on the 2gth the
town capitulated. The citadel held out longer in order to keep a
besieging army occupied, and prevent it from joining the field army.

de Mesgrigny was So years old, but jnsisted on directing the opera-
tions, He had only 52 miners ; the bestegers, under Count de Lottun,
had 200 of the Piedmontese who had all served at the defence of Turin,
The attack was directed against one front, and half the two adjacent
fronts,  Early in August the defenders made a sortie, and remaining in
the covered way enticed the besiegers over three mines in the placis,
which were fired, and shortly afterwards some of the besiegers’ works
were damaged by mines.

On the 8th another body of trosps under General Schulembourg
arrived and attacked the citadel on the opposite side.  The countermine
defence was so active that ncither attack could make much headwny,
On 13th August de Lottun’s troops carriced the covered way and nunaged
to eater ohe of the countermines, where they found, and destroved
or removed, 4 tons of powder, but, in spite of this, explosions of other
mines compelled them to vacate the covered way., A similar attempt
on the 15th met with the same result.  On the 16th the Allies on the
upposite front managed to penetrate a countermine gallery and establish
themselves there, but were checked by a barricade.  This was their first
real advance, for not being able 1o secure the covered way, they were
unable to breach the escarp, of which the edge only was visible from
their batteries.  Their mines had hitherto been of little effect,

On the rgth two battaliens wore anmibilated in their trenches by
countermines, and on the 2oth several soldiers and miners were crushed
in the ditch by the blowing up of part of the wall of the town.  On the
23rd the gallery which had been captured by the Allies was blown in,
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and several miners were suflocated in it A battery of mortars crected
by the assailants between the town and the citadel was next blown up,
but a sortie following on this success was repulsed, and the besicgers
were only prevented from entering the citadel by the explosion of
another mine, which however also kilted a number of Hanoverians.

On Schulembourg’s side the besicgers now established 4 hattery on
the covered way, and as they had previously exploded a mine on the
site of their lodement, considered themselves secure. However on the
24th a portion of the guard in the trenches was blown up.  On the 20th
the bursting of a mine exposed several countermines, but the defenders
blew up part of the ditch on the town side where 800 of the besiegers
had assembled. Many of the besiegers” miners deserted, and were
sheltered by the inhabitants in spite of the dire penalties which were
threatened for such behaviour,

Failure of provisions led to the capitulation of the citade], and the
garrizon on the 3rd of September was allowed to depart with the honours
of war. The underground war had lasted 51 days, and this lengthy
defence, in the face of famine, was entirely due to de Mesgrignyv’s counter-
Imines,

Amongst the engineers who have made the corps of miners famous,
Belidor is the most celebrated by his efforts to uproot the ' invariable
crater ' myth,  He was professor of mathematics at the school of La
IFére, and evolved the theory that increasing the charge of a mine
mereased almost indefinitely the radius of the crater. He called his
mines ** globes of compression ™ and in 1725 commenced experiments
to prove his theory, which had been vehemently attacked Dy many
engineers led by Vallidres, Director-General of the Artillery College.

He dug four shafts, C, D, E, T, 10 ft., 11 ft,, 12 ft., and 33 ft. deep
respectively at the angles of a square of 24 metres side, and joined their
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buses by four sloping galleries cach ¥ m. wide by 144 m. high.  These
were dined with oak, and had been excavaied in compact clay, except
that the bottom of Shaft € was in a wide and deep bed of hard marl.
A mine N, 1o ft. deep, was placed at the end of 2 cranked gallery.  The
centre of the charge was 8 nu from the gallery €D, 6 m. from Dis,
112 m. from EF, and 13'3 m. from FC. A branch ramped gallery T
was excavated having its top §'2 m. below the centre N According
{6 Bebidor the charge for a common mine should be 100 1bs. of powder;
he fired 13,200 tbs. The radivs of 1he crater was 24} ft., more than
double the line of least resistance,  All the galleries were staved in for
lengths  almost I inverse proportion to their distances {rom the
mine.””  The gallery bencath was broken in, alse the two shafts I and
E nuarest to the explosion,

The success of this experiment did not convince his opponents, and
in 1753 Lowis NV, directed that official trials should be made at Bizy.
These were carried out, in the presence of many distinguished officers,
practically on the same lines as Belidor's, except that the gallertes were
Yined with masonry.  The mine was 13 ft. below ground, the crater was
17 fr. deep, and 60 ft. in diameter. The charge had been 3,000 1bs.
The galleries were all shattered for necarly their whole length, Little
fimpression was made in France by these experiments, and the celebrated
engineer, Delorme, did not profit by them at the Siege of Berg-op-Zoom,
but abroad, especially in Germany, the results were received with enthu-
siasm. Lefevre, who was in service with the Great Frederie, repeated
them with like results at Potsdam, and applied them at the Stege of
Schweidnitz.

In 1747 a French army under Count de Lowendbal laid siege to Berg-
op-Zoom, which had been fortified by Cohorn, and was reputed impreg-
nable. The attack was directed against the {ront from the Cohorn
Bastion to the Pucclle Bastion,  Opposite the curtain was o large demi-
fune, fianked by two tuncttes, There was a covered way 22 vards wide
in front of all these works, which were revetted and had dry ditches.
The countermine system consisted of a main counterscarp gallery from
which led four listeners about 43 yards long. It was reached by gates
opening on the ditch, and by two gallerics from the demilune, passing
wnder the ditch. Cut ston troughs had been provided for thepowder hose.

‘e underground warfare presents few featores of interest. It hegan
on the night of 26th July {thirtieth of the siegc) and by 16th September
the counterscarp walls opposite the right flank of the Pucelle Bastion,
the left flank of the Cohorn Bastion, and in front of the demilune, had
been blown inte the diteh, both lunettes had been captured, and there
were two breaches in the escarp walls of cach bastion, and one in the
escarp on the right of the demilune. A general assault through the
breaches, by escalading, amd by the postern gate, was defivered on that
day, and the place was captured.

Four-fifths of the total Iength of the siege was oecupied in crossing
the glacis, and as during all that time a violent fire of musketry, guns,
and tortars had been maintained, a large proportion of the fatalities
of the besiegers may be attributed to the slowness of their works, due
to the defenders’ countermines. At the same time the sandy nature of
the soil presented almost insuperable difficulties to the engineers of the
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attack, from a great deal of which the defenders wore saved by their
masonry gallerivs.  The latter do not scem to have extended their
galleries at all until after the commencement of the slege, but, knowing
the treacherous nature of the sol, had collected large stores of oak
mining cases of a pattern which afterwards came into general use under
the name of Dutch cases, It s worthy of note that at this siege the
French did not repeat the error they committed at Turin, but took care
to clear the enemy out of the ground beneath belore they established
their breaching batteries.  Only the epaulment of one of their hatteries
wits damaged by mines.

A rapid method of sinking shafts introduced by a Capt. Boule was
made great use of for reaching the base of the comterscarp walls and
blowing them down. A shaft of about 18-in. side is excavated by
means of spades, or scoops, shaped like a hoe, with handles from 3 1.
to 18 fr. in length. The earth 15 dragged out by buaskets attached to a
rope.  \When at the required depth a box is Jowered filled with 130 1bs.
tor 200 1ba of powder, the hose is lixed to one side of the shalt, the
earth is thrown back and ramumed to tamp the charge, and the mine
is ready to hre. .

In 1762 a Prussian army under Frederic the Great arrived to recapture
Schweidnitz, which had been taken by surprise by the Austrians the
vear before, Trenches were opened on rth August. The afttack was
directed against three of the exterior forts, that against No, 2 heing the
principal.  The forts were of star trace, with dry revetted ditclies, and
the intervals were organized for defence. A covered wav, with a wall
ontside it, ran continuously along the front of forts and intervals.

Five countermine galleries ran from the three front salients of Fort
2, andd from the two re-entrants between them, reaching to beyond the
toe of the glacis.  Each gallery from the salients branched into three,
each of which ended in a tee, and the galleries from the re-entrants also
ended in tees. By this means the whele front was embraced. The
mine attack was limited to the ground round the central salient system
of galleries only,

Under the direction of Lefevre mining began from the thivd parallel
on the 2and of August, and on the 28th had advanced about 83 ft. when
the defenders made a sortie, discovered the entrance to the mine which
they filled with bombs, stink balls, and barrels of powder, and blew up.
‘The sortie then retired with several prisoners, from whom details of the
mine schieme were obtained.  ft was caleulated that the galleries would
pass about 7% it. below the countermine galleries, and measures were
taken accordingly. The besiegers repaired their damaged gallery, but
on the 30th having advanced about 100 ft. had to stop for want of air.
It was decided to charge n mine chamber with 5,500 ths, of powder with
L.IL.R. of 17} {tr. Tamping was completed on the 1st of September,
and the first * globe of compression ™ was fired. .\ erater 20 {t. deep
with a radius of 32! ft. was formed. No damage was done to the
Austrians, but the crater was crowned, and next day a fresh gallery
from it was put in hand,  On the gth of September a small countermine
of 165 Ibs. powder was fired, but had no effect except to make the
Prusgians more wary.

The happy idea now struck the Austrians of joining up the T-heads
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of their countermine galleries.  This much tmproved the veatilation,
and cnabled them to work towards the flanks of the besicgers mines
without fear of their retreat being cut ofi. The Prussinns now came
across water, and had to abandon their gallery from the first crater and
begin a second.  On the gth the Austrians damaged this with 150 ibs.
powder with L.L.R. of zo ft. and 30 ft. of tamping.

Next day the Prussians repaired their gallery, and when they had
advanced about 8o {t., came across a branch of the defenders, who,
however, contrived to {..\plodc a small mine, and destroved about 63 ft.
of the attackers’ gallery.  Thus 10 days after their first explosion, the
attackers had to begin a third gallery from their crater.  On the 16th
the air in this gallery was so bad that it was decitded to charge a second
globe of compression of 2,200 1bs. of powder. g0 ft. of tamping was
given, the crater was 16 it. deep, and had a radins of 33 ft., but only
onc of the defenders’ branches was damaged.

From their second crater the Prussians now commenced a new gallery,
which was broken up by two camouflets cach of 50 Ibs. of pewder. It
was repaired, and another gallery parallel to it was started.  These
were both destroyed by camouflets on the 18th.  Two new galleries met
the same fate on the 1gth and 2oth. :

Lefevre now almost lost heart, but Frederic ordered him to proceed
again, and drive a gailery under the countermines for a large globe of
compression, and a higher gallery to attack the countermines by camous-
fiets.  The higher gallery was discovered and damaged by a comouflet
of 150 lbs. powder on z2nd, but was recommenced to distract attention
from the lower and mere important gallery,  The latter was only 23 ft,
long when countermining was beard on both sides of it,  In spite of the
short dength available for tamping Frederic ordered a return to be exca-
vated and 4,000 lbs. powder to be placed in it.  This was success{ully
accomplished, and on z2.4th September the third globe of compression
was fited, producing a crater 20 {t. deep with a radius of 33 ft. Some
of the defenders’ branches were damaged, and two of their miners killed,
but nreither the palisade nor covered way were touched. A great deal
of the effcet took place backwards, owing to the short length availabie
for tawmping.

Excavation was again put in band, but by the 26th of prthhtr the
defenders were threatening No, 3 Cratu‘ with five mines on the left, and
one on the right. At midni"ht the firing of the latter gave the signal
for a sortie, which was pressed with such vigour that the besicgers were
driven back into No. 1 Crater, and to their third parallel.  No. 2 Crater
was crowned against them and all their works between that and the fort
were destroved.  The defenders then retired from No. 2 Crater, and on
28th the besiegers heg:m to drive a gallery from it under No. 3. A
camoeutlet fired against this gallery left it unharmed, but a miner was
suffocated by the fumes.

On the 8th of October when this gallery was 103 {t. long thie Prussians
observed o high column of smoke burst from: the fort. A small mogazine
had been accidentally blown up. The only profit the Prussians drew
from this mishap was time to charge their fourth globe of compression,
which was 23 ft. deep, with 5,500 lb:, powder. The defenders then fired
a sinall camouflet of 60 1bs. of powder which thiey had already preporcd,
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but it was too high above the attackers’ mine, and did no damage, A
larger charge might have breached the palisade of the covered way.
‘The fourth globe of compression was tamped for 52 it {twice the LL.R.)
and made a crater 39 ft. in diameter, threw down the salient, and com-
pletely demolished the countermine system.  The ditch was so filled
with débris as to allow of an assunit being delivered. Next day the
place capitulated.

What especially characterizes this siege is the open and direct advance
of the mine attack on one line.  The first globe was evidently fired at
too great a distance from the fort. It would probably have been better,
if, instead of a series of successive discharges, several globes had been
prepared at short lateral intervals.  There would not then have been
the same risk of failure, However this may be, Belidor’s globe of com-
pression did not emerge from this test absolutely triumphant, and the
reputation of countermines augmented to such an extent that, if the
attackers knew that countermine galleries existed on any f{ront, they
preferred to confine their efforts to another front, and replace subter-
ranean war by bombardment or blockade.

Bestdes the systematic cstablishment of permanent countermine
galleries a characteristic of the third period of subterrancan warfare is
the close tactical connection between the miner and the artillery.
Breaching batteries were of short range, and to be of any usc at all
had to be established os close as possible to the ditch. The certainty
of having command over the subsoil was therefore of paramount impor-
tance. Neglect of this principle led to various disasters at Turin, while
at Berg-op-Zoom the activity of the attackers’ miner allowed the
breaching batteries to be established in safety. The minecr was therefore
at this stage an indispensable auxiliary to the sicge artillery.

ARR
(Do be continued),

THE YEAR-BOOK OF WIRELESS TELEGRAPHY AND
TELEPHONY, 1916.—{London: The \Wireless Press, Strand, W.C.
Price, 15, 6d.),

The Fear-Book of Wireless Lelegraphy and Telephony is a volume which
makes an equal appeal to the general and technical reader. It marks a
dlistinct epoch in the advancement of the practical application of a new
sctence that such a work should be called for, and should experience an
ever-increasing demand for each succeeding annual issue. The present
is the fourth occasion of its appearance, and the volume has been
produced under all the disadvantageous conditions imposed by world-
wide war.

Standard information, like the “Progress of Radio-Telegraphy,”
chronologically arranged, lists and particolars of ship and land stations,
Laws and regulations of the various countries in which radio-telegraphy is
developed, ete, have all been—as far as possible— carefully revised and
brought up to date.  The text of the International Radio Convention of
July, 1012, and the “ Safety of Life at Sea " Convention of 1gi4 are both
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reprinted.  An important addition has, howcver, been made to the
summarized laws and regulations laid down in the various countries.
This addition consists of a well-planned index immensely facilitating
ready reference to the sections covered by it. The alphabetical list of
call lotters allolted to land and ship stations contributes similar valuable
aid to ready reference for its own important division of the book,

The practical worker and experimenter have been even more adequately
catered for than in former editions of the same work, The Dictionary
in five languages) and Glossary of Technical Terms i, this year,
supplemented by a reprint of the Report of the Committee on Standard-
ization which sets forth a list of definitions indicating the sense in which
the various terms are employed upon the other side of the Atlantic. A
larpe amount of useful data, selected in accordance with the unigue
wireless experience possessed by the Marconi Company, figure in the
volume, and it is not insignificant of the unstinted care bestowed upon
the matter here printed that the pages devoted to « Uscful Formula and
Equations” have been revised and brought up to date by Dr. J. Erskine
Murray.

For the general reader, a large proportion of the interest is centred
round the admirable series of essays upon those branches of wireless
elegraphy which most arouse current intercst. These vary o each
edition of the Year-Book. The present volume contains a delightiul
comparison between past and present methods of naval war tactics as
iroverned by means of communication, This essay which figures under
the title of “Intelligence in Naval Warfare” has heen specially con-
tributed by Mr. Archibald Hured, the well-known expert writer on such
subjects.  Colonel Maude supplies “The Allies” Strateygy in 1gis.”
Amongst these essays will be found a number of technical papers
I3r. J. A. Fleming discourses with all the charm of his accustomed
lcidity upon the subject of * Photo-Electric Phenomena,” whilst D
W, H. Ilccles takes as his subject:— Capacitance, Inductance and
Wave Lengths of Antennie,” accompanying histext with an original series
of ubacs of uxtreme interest and utility. Two of the technical articles
come from the United States, and deal—one with the © Progress of Radio-
Telephony tn the U.S.A. during 1915 "—and the other with the “ Measure-
ment of Signal Intensity,” The latter is from the pen of Alr. John L.
Hoygan, Junior, Vice-President of the Institute of Radio Enyineers.

Many other articles which here find a place will appeal to quite a wide
circle of readers, A résumé of some of the exploits of wireless, ancedotally
narrated, appears under the title of “ Wireless Waves in the World's
War” The paper on “Problems of Interference” will prove highly
informative to anyone with the most elementary idea of the general
principles of radiotelegraphy. The possibilities and Timitations of
« jambing " besides other obstacles intentional and unintentional to the
correct transmission and reading of messages find here a sober and
authoritative elucidation.
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NOTICES OF MAGAZINES.

REVUE MILfFAIRE SUISSE.
Noo Jo-odpril, 1g16,
Frnr Two NEUTRALITIES,

The writer of the Revire article fears that an extraordinary and dis-
quieting feeling of discredit attaches to the word * neutral.”  No one
seems desirous to acknowledge himself a neuatrad, although perforce he
is actnally numbered amongst those to whom the appellation 1s applic-
able ; even those whe hold the status in respect wili scarcely acknowledge
az much. [t is zald that Belgium is prepared to disclose the whole of
the facts relating to the circmmstances under which she was compelled
to renounce her neutrality; {recee vilifies her neutrad state, and soon,
both in Europe and on other continents, neutrals will be as difficnlt to
find as the philosopher’s stone,

There are countries which are nevtral and must remain so without
the remotest probability of @ change being made in their attitude,
Belligerents may nof, it ix said, be able to appreciate the necessity for
the adoption of such an atlitude, but the interests of Switzerland arce
s0 closely hound up with the maintenance on ber part of the status of
a neutral that her people can by no means regard with equanimity the
prospect of any departure from her time-honoured policy. It is pointed
out that the ancestors of the Swiss people did not, on the morrow of
the Battle of Marignan,—carly in the XV century—deliberately adopt
a policy of neutrality without weighty reasons, a policy which succecd-
ing generations continned to adbere to for the three long centuries
preceding the period of the Frenclr Revolution and the Congress of
Vienna. This neutrality was no doubt of a special brand, since the
cantons individually were not forbidden thereby cither to participate
in warlike operations, or to deal directly with belligerent nations. To
the form which this neutrality took is ascribed the fact that the Con-
federation continued to exist as a political institution and that it
remained unaffected by the great Huropean conflagrations which raged
from the time of Francis 1, to that of the great Corsican.

In view of the economic situation of Switzerland, her geographical
position, her racial problems and her moral obligations, at no time has
the wisdom of the progenitors of the Swiss nation in adopting a policy
of neufrality stood out so conspictnously as at the present time. It is
urged that four centuries ago the founders of the Swiss Republic sized
up the sitvation with great penetration and, therefore, it is not tor the
present generation, however much they may wish to do so, to reverse
the policy which has answered =o well for many ages, particularly in
view of the fact that the circumstances have not altered in the meantime,

The question of Swiss neutrality was on one occasion at least brought
before the Swiss people in all its bearings,  This was in connection with
the Congress of Vienna, Swiss territority had very recently been
violated, and a rearrangement of frontiers was in contemplntion in
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Europe at that time.  Switzerland formulated a demand to the Great
Powers with regard (o the territorial concessions she desired should be
madec te her in order to provide for the continuity of the existence of
the Republic and the security of the Swiss frontiers. At that time, the
Great Powers were inclined to regard Switzerland as being a vassal State
under the domination of the great Napoleon, and thiev therefore expected
something in the nature of compensation, and also guarantees for the
purpose of safeguarding their future interests, in return for any terri-
torial concessions which might be made. The Swiss plenipotentiaries
thercfore offered Europe an assurance, in legal {forny, of the policy of their
country, that is to say, Switzerland undertook to maintain an attitude of
* perpetnal neutrality,” under the gearantee of the Powers. The Great
Powers considered this a suitable constderation {or the purpose of binding
the contract under the terms of which Switzerland was to remain for
ever outside the influence of cach and every one of the European states,

In 1831, on the Initiative of Talleyrand, a similar artifice was adopted
to bring about a pacific solution of the Belgian-Duteh contiict which
threatened not ouly to undo the work of the Vienna Congress, but which
also jeopardized the political equilibrium on the continent of Europe.
Although the Swiss people had agreed with a good grace to the status
of a ncutral state offered to them, not so the Belgian nation, and conse-
quently ** perpetual neutrality ' was imposed upon Belgium against
the wishes of her people. _

I the question be asked--* What is the difference between ' perpetual.
nentrality ” and ' ordinary neutrality ' ? " The answer scems to be
that, in theory, there is no diflcrence since the legal definition is the
same in both cases. However, in practiee, a State which is under an
obligation to regulate its relations with other States so as to conform
to the reawirements implied by the expression * perpoetunl nentrality
is bound so to act at all times 08 not to invelve itself in 2 war.  Further,
it must so conduct its own affairs that in tlic event of other nations
becoming involved in a war with one another, such a State must con-
tinue under on ohligation to maintain tts neutrality. It follows that a
neutral state may enter neither into an Allance nor into a Customs
Union. Again, it has not a free hand even in relation to its owrn
military affairs ; for example, stricily speaking Belgium should not have
put up a single fort within her territories without at the same time
fortifying the whele of her fronticrs on evervy side.

It may be urged that the above requirements are theoretical only
and Iack juridieal sanction. There exist, however, in juridical treatises
and in diplomatic correspondence clear expressions of opinion to counter
any such suggestion. In Conventions relating to neutrality, the posi-
tive declarations of the Great Powers are confined to a statement that
perpetual neutrality is, in such and such a case, guaranteed ane it is,
therefore, instructive to examine the value of such a declaration.

The doctrine on this snbject is understood Lo mean that the Great
Powers jointiy and severally promise not onlv to respeet the ' perpetual
neatrality ' of the State to widch the guarantee is given and to cause
third parties to do the same, but they further undertake to compel this
State to remain neutral towards all other States. |t amounts to this:
the Guarantecing Powers cnter into an obligation to keep a discreet bat
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cfficient watch on the conduct of the nentral State.  This responsibility
is by no means a theoretical one, as ¢an be easily ascertained bvreference
to the history of either Switzerland or Belgium ; {or example, in 1880
Bismarck claimed, in the interests of Swiss neutrality, to establish
control over the police in Switzerland; in 1832, Great Britain forbade
Belgium to enter into a Customs Unien, even of a limited nature, with
Trance. Many other examples could be guoted of similar interference
in the affairs of neutral States by one or other Guaranteeing Power.

The writer of the Revne article states that the guarantee of the Powers
is really ineffective and docs not completely safeguard a State against
aggression.  This i= not only abundantly clear from the fate of Belgium
in 1gI4, but its doubtful value has long been recognized by all publicists
and statesmen who have given thought to the subjeet,

The writer of the Revire article is of opinion that so far as Belgium
i« concerned Great Britain, apart from Treaty obligations, was compelied
to intervene to protect that country against the German invaders. He is
of opinion that International Treaties in no way protect a neutral State,
but only compromise its political liberty and, in a word, its sovereigniy.

Swiss publicists have urged that their country enjoys a self-imposed
ncuteality which has been recognized but not guarantecd [ and that the
status of Switzerland differs fromthat of Belgium. But if it is not difficult
{o distinguish, from a legal point of view, the differences between the
neatrality of Belgium and that of Switzerland, it is not so easy to
ascertain how far the distinctions nrged by jurists have been recognized
by the Great Powers, and indeed, whether these distinctions involve o
difference possessing practical importance. Opinions on the subject are
all very well for use as arguments in diplomatic correspondence. but
neutral States remain unfortunatelv at the mercy of powerfuineighbours
with regard to the extent that their nentrality will be respected. 1t
was not Belelum, but Germany, that ultimately defined the limits of
the former’s neutrality,

The writer of the Revie article enauires whether the Swiss people still
desire to live in the state of ¥ perpetual neutrality ” now so familiar to
them, He states that it is not possible to emumerate the advantages
of the * perpetual neuteality * under which his conntry has existed for
so many centuries, for these advantages are not discernible ; indeed,
he considers that there is ne superiority in *° perpetual neufrality ™ as
against a policy of veluniary newtralify,  He continues, ** neither is it
possible to enumerate the inconventences of © perpetual neutrality ’;
such an enumeration would fill the pages of a considerahle tome,”

There seems to he a streng feeling that on the termination of the
present war, there should be a rapprochcment of ncutral countries, a
rapprockement having lor its object the securing of the independence of
these countries ; but to the adoption of this course, there stands in the
way one serious obstacle so far as Switzerland is concerned, namely, the
internationnl ohligation under which she continues to maintain ** per-
poetoal neutrality.,”  The writer of the Revwe article urges that when
the time comes to discuss peace terms the Swiss Government should
endeavour to persuade the Great Powers to release the Republic from
this obligation, an obligation which, at the present time, saps the hberty
of the Swizs people.
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IFIRE ACTION AGAINST AERGPLANES,

The Revae article deals with the factors which must be taken into
consideration in directing fire against acroplanes.

Since the graduations on the back-sight of a rifle or gun are intended
for use against targets approximately on the same horizontal plane with
the point from which such rifle or gun must be fired. these sights are
of little value for aiming purposcs in cases where the target is sitnated
at sorme considerable altitude above the earth.  Aeroplanes in flight are
very difficult targets to hit; further, even when they are bit it is largely
a matter of luek whether any serious damage is done to them or not.
Some 6 to 8 per cent. of the surface of an acroplanc is alone vulnerable.
The only sure method of putting an aeroplane out of action is by hitting
the pilot, which is not an casy thing 1o do, since the walls and bottom
of his seat are, as a rule, armoured with chrome-stec! plates, | mnm.
thick, capable of resisting rifle bullets ot ranges in excess of (oo to 700
vards, and shrapnel fragments at tanges in excess of 1,000 yards.
To damage an acroplane seriously it I$ necessary either to smash
the propeller, or to pierce the petrol tank, or to put the motor
out of gear, or to break an cssential part of the motor, or to sever the
stays, or to cut the connections of the rudder. A single projectile can
by a Incky hit do sufficient damage in the cases just enumerated fo
bring an aeroplanc to earth.

A machine gun mounted so as to be able rapidly to follow the move-
ments of an acroplane in flight is the most suitable weapon to use against
these acrial machines | rifle-fire is of Little value for such purposes.
Under cortain circumstances shrapnel fire may be vsefully employed
against aeroplanes.

Weapons for use against aircralt require to be equipped with special
sights provided with automatic regulation. Two peints call for con-
sideratinn in this matter: the range of the forgel and fhe anglc of
sight.

From the point of view ol taking aim at acroplancs the angle of sight
is as important 2 factor as the range, and varies exceedingly rapidly in
the case of a fast moving target such as an acroplane; for example, if
in the case of an acveplane flying directly towards an observer, let it
be supposed that :—

a=anele of sight when acroplane first sighted.
B=angle of sight onc minute later.
k-=the altitude in feet above the observer's position o! the track
of the aeroplane.
I=horizontal distance in fcet traversed by the acroplane in one
nminute.
The 3 fr
hen tan 3= P cotai
Sn that in the case where «==30°, h=0,000 {t, and I=5,280 ft. $ will
be approximately egual to 60°; that is to say, during an Interval of
one minute the angle of sight will have increased to doubie its original
value. During the came perind the range of the target will decrease
from about 4,000 vards to about 2,300 vards. The above calculations
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give some idea of the vatc at which the angle of sight and the range of
such a target as an acroplane in flight vary.

So far as the projectile is concerned, the points for special considera-
tion are those connccted with the fnfluence of the aftitude of the target
and the acflon of the wind.

In the case of a projectile fived at a target on the same horizontal
plane as the weapon from which the projectile is fired, as is well known,
not only the resistance of the air but the force of gravity both have a
retarding cffcct on the velocity of the projectile during the period of
flight along its parabolic path as far as the culminating point; after
the point last mentioned is passed, although the resistance of the air
continues to act as a retarding force, on the other hand gravity now
acts as an accelrrating force, and therefore tends fo restore a part of
the kinetic energy lost by the projectile whilst traversing the ascending
part of its parabolic path. Where targets are situated in planes at
certain altitudes above the earth the path of the projectile between the
point of discharge of the projectile and the target ascends countinuously
and in such a case gravity does not act as an accelerating force until
after the target is cither hit or the projectile hos passed beyond its
mark. The writer of the Revie article points out that the variations in
the velocities of the projectiles, though small, nevertheless have an
influence on their range and allow Lighly mobile targets to keep out of
danger zones with some case.

In taking aim at targets at considerable altitudes above the earth, the
refraction of the image forming light rays causes seme inconvenience
to gun layers and rifie shots; but the trouble experienced in this matter,
it is said, has not been so great as some expected it would be.  Another
phenomenon to which attention has been drawn by those who have
watched the evolutions of aeroplanes in flight is the invisibility of the
machines, even on a very clear day, at altitudes varying from 6,000 to
=300 ft. ; under such circumstances, it is dificult to pick up aeroplanes
with the best of ficld glasses, but once the machines are located they
are casily followed.

in the case of projectiles fired at targets at a great altitude above
the earth, a wind directly oppesing or directly following the projectile
fias little effect in accelerating or retarding its flight ; but on the other
hand, a wind blowing across the path of a projectile causes a very
considerable lateral deviation ; this deviation, which naturally depends
on the velocity of the wind, varies in inverse ratio to the mass and
velocity of the projectile. Owing to the fact that in the case of fire
aimed at elevated targets the projectile traverses various layers of the
atmosphere in which the wind currents are blowing with varying force
and in different directions it is very difficult, if not impessible, to make
any correction for the wind in aiming at such targets. '

The velocity of the wind and its direction naturally affect the resultant
velocity at which an acroplane progresses in a particular direction with
any given number of revolutions per minute of its propeiler. The drift
and the resultant velocity produced by air currents under certain cir-
cumstances, in the case of an aeroplane travelling at a speed of 67 miles
" per hour {i.e., 30 metres persec), is given in tabular form in the Revye
and is reproduced here.
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‘;pccd c;f deropiane, 30 Metres per Sceond,

Velocit

- .
of Wind ]Hon?onldl Angle betweon Direct Path of Acroplane mnd Divection of Wind.
\h’trm _

P R - S S PR R
BTV [ & 2 T 5 v
1o | 1373%| 2270 19°2° | 2674 | 1847 1 316! 139°| 360 74°| 3w
20 | 38737 16%2 | Jorg®| 26 | 33777, 3671 2347 (4375 7 12°0° [ 487
30 175° 113°5160° [300(435° |'420_" 50° |520] 150°| 5779
3= Angle of drifl, V= Resultant velocity in metres per second,

The fact that an acroplane in flight is exceedingly mobile, and pos-
sesses great freedom with regard to the alteration of its course vertic ally
as well as horizontally, renders it an extremedy difficult target to hit.
Aim should naturally be taken well in front of an acroplanc. The
Swiss provisional regulations for rifle and machine-gun fire agalnst
acroplanes (Decembe 1914} provide a rough-and-ready guide as to
the distance in front of an aeroplanc that aim should be taken: the
followmg, table gives approximate data for directing fire at acroplanes
in flight (assumed average length=10 mctres} -

Range of Target. Machine Lengths in Front,
Metres. that Aim should be taken,
300 1
300 2
700 3
1,000 7
1,200 G
1,500 iz
2,000 i7

A table (based on caleulations) is pullished in the Revie showing the
exact distances (in metres) in front of an acreplane that aim should be
taken at various ranges, from 300 to 2,500 metres ; figures are given
for a machine flving at speeds of 80, 100, 110, 120 and 150 kms. per
hour. The approximate data given in the table above agrees very
closely with the calculated data published in the Revwe article in the
cases of aeroplanes flying at a speed of 120 to 150 kms, per hour,

The Revue article also contains a table in which are set out particulars,
including dimensions, of the different tvpes of acroplancs in use in the
British, I'rench and German naval and military services.

It is practically impossible to estimate by eye, with sufficient accuracy,
the range of an aeroplane in flight ; resori therefore must be had to
rangefinders to obtain cven approximate ranges.  Owing to the great
speed at which acroplanes in flieht travel rangefinders built on the
' coincidence "' system are alone of anv use.  Rinoculars, in which one
cye-piece is provided with a glass diaphram with graticules engraved
thereon, form a very convenient and rapid mceans of obt'umng, the
range of an acroplane in flight. A very simple piece of apparatus for
obtaining approximate ranges raptdly consists of a metal or cardboard
sheet along one side of which notehes or steps of various lengths are
cut. The lengths of these notches or steps are calculated, by the well-
known formula relating to similar triangles, and each notch or step is
cut of such a length as to represent differcat apparent lengths of the
target at some fixed distance {from the cye, at some particular range.
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If the card is then held, at the distance from the eve for which the
"“ apparent length” of the target was caleculated, and adjusted so as to
ascertain into which of the notches or steps the target exaclly or most
nearty fits, its approximate range will be at once apparent.—(7o Fe
coulinued).
SOME OF THE PRECEPTS OF ThE VAR
Skl will beat mere brute strength.”

Iutroduction, :
“ Wou to him who despairs,’

The writer of the article points out that a terrible war is in progress
on the very borders of Switzerland and that her people are standing to
arms awaiting the final issuc of the great struggle.

Bangerous doctrines are being preached which are having a most
pernicious influence on the Swiss people ; in conscquence, some there
are who have been lnlled into a false sense of security, whilst others
there are who have sunk into a state of despair.  Yet at no time has
it been more necessary than at the present for the public to be on their
guard 3 on the one hand, against a teo casily satisfied optimism, and,
on the other hand, againif a too exaggerated pessimism,

The optimists who now cry aloud: * Let us disarm | Let ns de-
mobilize 17" are requested to take heed of Sven Hedin's words in La
peuple en armes where he says: “ Woe to the people whe have not
set their houses in order in good time, but who have trusted to aliances
and ' scraps of paper,’ 'tis the Strong Arm which derides the destinies
of nations, Watchfulness aud Force alone inspire respect on every side.”

The optimists are further asked to take note of an order published
by the Headquarters of the 2nd (Swiss) Division in February, 1913,
which states clearly enough that ** the present war is far from being
over,” and in continuation draw. attention to the probability that * the
longer it lasts, the greater is the likelihood that thoe complications
following in its train will increase,”

" Take nothing on trust : be at all times on vour guard 7 is the moral
preached to optimists,

It iy stated that the doctrines of the pessimists are, if anything, <till
more unhealthy than those of the optimists, since they cause in people’s
minds a distrust of themselves. These pessimists wish people to believe
that victery accrues always to big battalions, to things material and
to machines. Thus it is that they hastily run to the conchusion :
“ Switzerland is defeated even before she comes to grips.”’

The author is of opinion that it still remains te be praved that
“Might is Right ”*; on the other hand, he clams that Skijl will,
to-day as in former times, always eventually defeat mere Drute
Strength,  The ** Chiefs "' of the Swiss Army are reminded that an
all imperions obligation rests upon them to make a study of the experi-
ences of the belligerents waging war on the borders of Switzerland, in
order to draw all the profit they can from them for the benchit of the
Swiss Army. They are recommended particularty to examine what
those who have participated actively in the present war have to say
regarding the part they and their brothers in arms have plaved on the
battlefields of to-day,

Many of the ideas contained in the Jiterature dealing with the present

1
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war are considered in the article to contain fessons of value for the

Swiss Army, and he has extracted several of these ideas from the

original publications and embodied them in his own article,
Experiences of the War.

The Paramount Importance of Fire Effect—Fire effect has come by
its own, so savs Major d'André in his Le Tir pour Vaincre. And vet,
at one time, faith was pinned exclusively in tactical evolutions as the
deciding factor on the hattleficld.  The hecatombs for which fire effect
was responsible at the beginning of the campaign of 1914 has caused
the scales to fall from the eves of those who were blind.

The writer of the Revwe article points out that the experiences of the
\War bear cut the principles contained in the Swiss ** Instruction de
Tir.” Major d’André states: ** Fire intended to kill is in cvidence very
much to-day " ; at the beginning of the War fire ¢ffect infended {o
demoralize the enemy loomed largest in view,

It is suggested that the French rifle fire hes been deeidedly incfticient
and quotations are given from French and German documents to sup-
port this view ; these quotations indicate that the French infantry have
invariably fired at too great an clevation in the present war. History
is but repeating itself, and the * Hochschuss 7 so frequently spoken of
in relation to preceding wars occupies a very prominent place in the
accounts of the present war. The musketry training of the French
infantryman is said to have been at fault : steps have never been taken
to convince him that it is necessary for him to become a good shot. On
the conirary, it has been dinned into his ears that "in an cngagement it
is better that he should not take aim. Fire can thus be better dis-
tributed.” And this in spitc of the practical teachings of the Boer and
the Russo-Japanese VWaors,

In Auvstria, Germany and Italy, on the other hand, the correct prin-
ciples of rifie fire were understood and applied In the training of the
soldier.  Happily, it was not nccessary, it is said, for Switzerland to
awnit the experiences of the present war, in order to put musketry
training on to right lines,

Thr War of Eveluwlious,

In a vein of sarcasm Major d’André writes : “ Everyone wishes to
mancuvre, no one wishes to fight.”” e further points out that the
training of the Irench infantry was based on the requirements of a war
in which the mancuvring of troops was expected to play the most
prominent réle.

That the French General Stafi misjudged the requirements in relation
to the coming war now upon them is evident to everyone who makes
but a very cursory cxamination of the progress of the War; the war
of manceuvre gave way to trench warfare within a few weeks of the
opening battles of 1914

The following extracts reproduced from the French and Swiss Regula-
tions show how widely the views on the subject differed in IFfrance and
Switzerland.

Sayiss Regulations: ** Theobjectofa fights the destruction of theenemy.
Tiire effect is the chief comsideration on the battleficld ; mameuvre, since
it enables the distance separating a body of troops from the cnemy to
be diminished, is the means of rendering fire effect more telling.”
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French Regulations: ** Tive action has one object alonc: that of
fucilitating evolutions,”

It is suggested that in France the " tactics of instilling fear” were
preferred to the “ tactice of killing ; both at manceuvres and in the
splution of * Kriegspiel " schemes toe little attention was paid to the man,
his weapons and the terrain.  General Cherfils sums up the situation in
the sentence : * Too many skirmishers, not enough sharpshooters.”

In the Echo de Paris of jth February, 1015, it is pointed out that
modern war has brought about a profound modification in the ancient
formula for obtaining victory, Formerly, in order to conquer, it was
suflicient if the seldicr was not afraid of beyng killed. With the modern
arms of precision fire is so accurate that fhe seldier, if he can, ought
10 b2 afraid of being killed. It is no longer a case of allowing one’s self
to be killed, but of killing one's enemy.

The I‘rcnch paid, it is =aid, a big price for tlae experience gained
during the early days of the present War.

: The Offensive or the Defensive ? .

Much is said at the present time of ** the bankruptey of the offensive.””
Whether the offensive or the defensive is the superior of the two is a
question not vet fully ripe for decision.

If, at the beginning of the War, the success which crowned the appli-
cation of the doctrine of the offensive was dazzling, not Jess remarkable
were the checks which later went to destroy faith in the infallibility of
the principles that have been so universally accepted,  What is certain is
that both in the case where success has been obtained as where failure
lias been the result, as a consequence of the adoption of offensive warfare,
the armies of Germany as well as of France have sufiered serious losses.
There are obstacles which no offensive can break through ; of this fact
the War provides many examples. A proper utilization of the terrain
and ficld fortifications have conferred on the defensive a power which
was quite nnsuspeeted, The lesson which stands out most prominently
is that now more than ever is it necessary to teach the soldier fo make
the best use of his firearms and the tools of the pioncer, 1t is recommended
that whilst the spirit of the pure offensive should still be inculcated in
teoops, vet it is as well to familiarize them with the principles of the
stubborn defensive which may have to be ruortcd to.  These principles
are summed up as {ollows 1 —

{a2). A good rifle-shot must never pcnmt the enemy to get within
easy reach of the position he is holding nor must he allow
the enemy to turn him out of it.

(B). All positions are impregnable when defended hy soldiers worthy
of the name.

It has been said that the defensive power of Switzerland is so great
that she can hold at bay an enemy possessing fourfold the numerical
strength of the army she can put into the fcld, The Swiss are recom-
mended to take note of this, since it is a reassuring statement.

Euverythirg for the Guns : Nothing for Othess,

Major &'André states : ** Artillery comes in for alf the drudgery, and
infantry only advances when the former announces that the repast is
ready.”  The opinion now prevails very widely that only the guns, big
and small, and machine guns are alone doing real work in the present

1
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wat, The infantry, some think, Las now only the final task left to it
of clearing the enemy out by a bayonct attack ; to it has been assigned
the honour of being a target for the enemy’s fire.  False impressions are
likely to be created by the dissemination of views similar to the fore-
going. The attempt to draw distinetions with regard to the utility of
the different arms of the Service is futile; or the modern battleficld
the solidarity of the various arms is complete; the most intimate and
absolute co-operation, on the part of the troops of every branch, i the
chief consideration making for success,

The Bayonet.

In his Le Tir powr Vaincre Major d’André has pointed out that @ ' It
iz the bavonet that is fived to the rifle . . . and not the rifle to
the bayonet.,” The view that bayonet fighting has fist place and
musketry second savours much of the ideas of very old times.

The Revne Militaire Suisse in its number for March, 1913, sounded
a note of warning in relation to the marked tendency shown in France
to make the bayonct the principal weapon of the infantryman. An
extract from the article is reproduced, its concluding sentence Is s
follows ¢ * All these instructions regulating bayonct exercises are cye-
wash at most, ‘tis pot thus that armies can be prepared for war.”

At the beginning of the War the French infantry made some brilliant
bavonet charges, but only to suffer cruel losses for ne purpose. Now,
grenade attacks have token the place of bayonct charges to 2 large
extent. It must not he supposed that the experience of the preseat
war teaches that the arme blanche of the infantry, the bayonet, is of
no use in modern war ; far is this from being the case.  The bayonet
is still uscful for fighting at night, in fogs, in woods, ctc. Bavonet
exercises are still a vatuable form of gymnastic training.

Quantity or Quality ?

An oft-quoted phrase has it that  Providence takes the side of the
big battalions.”” The predominant influence of masses and materials
in » modern war is now universally admitted.  The cry i for more big
guns, for mare big battalions,  If, hawever, in war it was a mere question
of numbers deciding, and nothing more, then the small Powers would
be wise if they at once ordered their troops to pile arms, fold their arms
and to accept with resignation the cruel fate of becoming the subjects
of a State ns longer free but the vassat of a hostile power.

The writer of the Rezite article energetically repudiates the correctness
of the foregoing assumption. * The dogma is false.” hesays. Appear-
ances are deceptive, nothing must be taken for granted.”” The factor
which dominates the situation is after all the man.

In his Ftudes sur le Combat Ardant du Picq has stated 1 " The theory
of big battalions is a shameful theory. Both the most obscure and the
hest known orators, who to-day talk of things military, speak only of
masses.  The man has ceased to be visible in these masses.  Numbers
alone are visible; quality is quite lost sight of, and yet, to-day as of yure.
quality is alone worth considering, indeed, the real source of all action.”

In the Journal de Gendve of the 20th January, 1916, Colonel Feyler.
in an article entitled: ** The German Doctrine in Relation to Strategy
and the German General Stafi,” states that guality is a more important
factor than quantity, and points ont that this s, in brief, the view also
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of Bernhardi.  Those who will take the trouble to search the pages of

history will find therein convincing records to satisfy them that from the

time that little David siew the giant Goliatl right up to the present time,

Quality has times out of number obtained a brilliant trivmph over Quantity.,
The Masses.

In accounts of the fighting which has taken place in the present war
mention is frequently made of attacks in mass formation, and in deep
columns,  In an article which appcared in the Revue Militaire Suisse
for August, 1915 (¢/de R.E. Journal for Dcecember, 1913, P. 307), it
was explicitly denied that the Germans had employed mass formations
for the attack and an attempt was made to explain away the newspaper
references to attacks in deep formation. Nevertheless, the belief pre-
vails very widely that the German troops have been in the habit of
advancing to the attack in mass formations.  In the earlier battics a targe
proportion of the highly trained soldiers of the German Active Army
was wiped out and had to be replaced by less highly trained men : and
it may well be that deep-column formations were resorted to by the
trerman Commanders to give confidence to the latter.  Ardant du Dicq
points out in his Z¥udes sur le Combat that “ when generals conclude
that they can nolonger get voung soldiers to push attacks home in normal
tactical formations, they attempt to do so in mass formation, which is o
return to theinfancyof the art, a kind of makeshift prompted by despair.”

Major d’André makes, in reference to the same subject, the laconic
remark : ' Can it be that the enemy had so little respect for the marks-
manship of our infantry that he dared to assault the positions held by
our ‘ poilus * in such valncrable formations 7 7

Naturally, an advance in any formation would succced against troops
that shoot badly. On the other hand, a few marksmen and a few
machine guns, in the hands of well-trained and collected men, would
mean the immediate destruction of troops in mass formation, a victory
complete in every respect of Quality over Quantity I—{To be continued).

NOTES AXD» NEWS.

Swilzerland.—A correspondent contributing an article to this number
of the Revue makes a passing reference 1o the scandal with which the
names of Colonels Iigh and De Wattenwyl are associated, and states
that, however regrettable it may be, vet the fact remains that the
sympathies of the Swiss people and army are widely divided in relation
te the Great War, The majority of the French Swiss profoundly wish
that the Western Allies will be victorious in the campaign now in pro-
gress ; a large proportion of the German Swiss, on the other hand, are
praying for success to the arms of the Central Powers. Under these
circumstances, the Federal Authorities are finding it difbieult to maintain
an attitude of absolute nevtrality.

Dealing with another matter, the correspondent states that the Swiss
military tribunals are greatly in disfavour just now, particularly with
the French Swiss.  He suggests that the law governing these institutions
is out of date and wrges that the Federal Authorities should, without
delay, put atters in relation fo military tribunadz on a satisfactory
fuoting by passing an amending act.

A matter of greater delicacy with which he deals relates to bombs
which the dear © Kameraden ™ of the German Army dropped on Porren-
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truy; he hopes that this is the last bombardment that Swiss territory will
sufler at the hands of German aviaters. The incident appeats to have
Ted to severe eriticisms, on the part of the Press, on the conduct of the
military authorities. Fortunately, the temper of the Swiss Army remains
unruffied by these newspaper attacks upon it, and the greatest harmony,
it is said, prevails between the officers of Freach and German descent.

Among matters of particular interest at the moment 18 the fact that
the Government has re-established the Central Schools of Inztruction
for Officers which were suppressed in 1914 and 1915,

Another matter which has created some interest is the census which
has been prepared in Switzerland of all men, between 0 and 60 vears
of age, not Hable to military service, who either possess a rifle or know
how 10 nse one

France.—A special correspondent calls attention to the fact that the
Portiolio of the Ministry of War has been transferred once more ; this
time into the hands of General Rogues, who is the fourth Minister of
War France has had since the War began. Roques, who succerds
General Gallieni, had o command in the Woevre ; his military career
f1as been a brilliant one, but he is new to political life.  High praise is
given to General Gallieni for the measures adopted by him during the
carky days of the War; it is to these measures that France owes her
escape from the desperate position she found herzelf in when the Germans
were closing on Paris.  General Gallieni's predecessor, AMiflerand, was
unpopular in Parltament, owing to the fact that he put great powers
into the hunds of the military authorities.

General Gallieni has come in for a good deal of criticism in connection
with his tenure of office as War Minister. He has been accused, nfer
alia, of persistent jealousy and of thwarting the Irench generalissime,
his soi-disanf rival, e is o man of wide experience, and seized the
opportunity which preseated itsell of introducing far-reaching reforms
into the French Army ; he has, in the opinion of the writer of the Revue
article, plaved his part with skill, energy and promptitude, amnd hos not
hesitated to remove high-placed officers who have proved themselves
incompetent,

Tlis number of the Revue concludes with a short bibliography.

W AL ] O'MEARA.

RIVISTA B2 ARTICLIERIA £ GENIO
Fannary—Mareh, 1910,
COnsrrvations ox Tk, Srupy or Heavy Curoras.

By Colone! Maruilier, of the Engineers.—The Captain of Engineers,
Siz. Tomaso Volpe, in un article written for the May number of this
Rizista, refers to an inexactness of caleulation in & note at the foot of a
page in my Studio di Cupole Pesante relative to the penetration of pro-
jectiles, drawing thence an argument sustaining that the principle on
which my above-mentioned study is based does not fulfil all the advantages
which at the first view they would seem to possess. Although an assertion
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of this Kind may be interpreted as a condemnation of the proposed
system | am unable to exempt it frem confutation.™

In substance the author of the article says 1 Since the part of the force
of the projectiles absorbed by the cupola owing to the combined move.
ment is snall, very little usefulness can be drawn from the said movement
an which our study is founded.

The advantages attributed to the proposed system do not follow from the
circumstance that the movement of the cupola transforms in part into
mechanical work the energy of the projectile, but essentially from the
indisputable fact that whatever may be the mass or the violence of the
shock owing to the direct action of the projectile, this may he gircum-
scribed between certain well-defined Hmits, the force and the conflicting
resistance thus rendering the strife or action between the projectile and
the cupola ahways sustainable.

There are two phitses (o be considered.  In the first, the action of «
projectife striking the cupola only produces a diminished restraint in the
latter, and during this movement the machinery devised to sustain the
cupola and which causes it to rotate, together with its runs, would not
work if not subject to the simple eompression resulting from the contrast
between the reaction of the restraint aad the force eqquad und contrary which
auses the descent of the cupola,  In the second phase, since the portions
of the machinery cease to be disturhed by the force of the shock they would
evidently remain uninfluenced by causes intended to change their normal
state. So now there being no external action which has an exclusive effect
on the armour it is clear that by assigning to the parts indicated a sufficient
thickness it will always be possible to realize the protection required,

Fraxce,

Fremeh AmiroErial Gun—N German review makes mention of the
followiny notice of an anti-zerial gun adopted in France :—The anti-mrial
automobile gun has a calibre of 7:5 ¢ms s itis mounted on & platiorm, which
during the fire is supported on the ground.  In other automobile guns of .
a different pattern the supports or jacks applied to the platform are four,
and liberate the wheels of the autocar from the strain caused by the fire,
France also possesses a special cannon with a calibre of 10 cnoand a
projectile weighing 10 ke, and having an initial velocity of 612 m. The
machinery and the supports for this gun are similar to that of the canhon
of7'sem. Itstotal weightineluding the protecting shields is about 2] tons.

New Dirigibles~—The same review observes that in France while so
much attention was devoted to aviation previous to the outhreak of the war
there was a decided diminution of interest in the construction of dirigibes,
and that the result has been unfavourable.  The number of dirigibles was
limited, and their practical use was dispoted.  Itwas only when the political
situation became strained that attention was seriously given to the creation
of an wrial fleet.

A Hitle before the war orders were given to the three well-known
constructors, Lebaudy, Clement-Bavard, and Astra Torres for 2 fow
dirigibles ; one with a semirigid system was from the firm Lebaudy with
nine motors of a total force of 1,350 h.p. and two other non-Figid alrships
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were ordered from the firm Citment-Bayard, These had a length of
130 m. with a car 56 m. in length; four motors each of 250 h.p. and four
screws; for initial ascension a subsidiary screw with a suitable motor was
provided. Forthe new airships a velocity of 75 km. with a useful portage
of 11 tons. A third system was placed with the firm Astra Torres of
similar dimensions and h.p. to that of the Clement-Bayard.

The German periodical alleges that although a year has passed
nothing is vet known regarding the complete preparation of this new
surial fleet.

Mechanical Excavation of Trenches.—According to quotations from
the periodical cited France has under consideration the employment
of mechanical means in actual warfare for the excavation of trenches.
‘The operation would take place by means of a plough and motor, The
invention Is suitable for loose soil which can be thrown on one side
forming a parapet at once utilizable. The power of the apparatus is
remarkable, The heavy ploughshare working at very great velocity {about
1,000 revolutions per minute) and is such that it may be found useful
even in the excavation of ground of great compactness.

GERMANY.

Special Projectiles agatnst Adrships.—Irom the review fe Génie Civil of
the 2qgth January the following notices are extracted on some types of
projectiles adopted in the German Army against airships :—

The common characteristic is the breaking up of the projectiie in the
act of explosion in a manner that the falling fragments are not a source
of danger to the friendiy troops.

Cne type of projectile constructed at the Rheinische Metallwaren-und
Maschinenfabrik of Diisseldorf is a shrapnel which does not differ from
ordinary shrapnels except in its construction. This made like a shell
which explodes either by percussion, or by a time fuze to the match of
which is given ignition at the same moment as the match of the principal

fuze of the shrapnel. The small ballets are projected along a cone with
an aperture from 12° to 14° and the fragments of the shell along an angle
of 200° in ulf directions at distances varying from 200 m. to 300 m. The
projectile will then be effective over a space of 700 m. in depth by
300 m. in width.  The shell in addition to the explosive charge contains an
incendiary mixture which also produces at the moment of explosion 2
cloud of smoke which assists the observers of the fire. Another type
only differs from the preceding one because the projectile contains an
incendiary charge in place of the bullets,

Another type constructed at Krupp’s manufactories is devised on other
ideas. In front of the projectife there is a metal plate for percussion
with a spiral spring.  To the metal plate are aitached two small points
tipped with flint.  When the projectile strikes the envelope of a dirigible
the spring on the percussion plate becomes compressed and sparks are
produced from the flint and steel arrangement which ignites the hydrogen
of the bailoon. The same phenomenon is repeated when the projectile
passes through the envelope on its exit

E. V. ThHackeray.
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