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fingal Gugineers @War  Memorial  Serlice.

A SERVICE “ in memory of all ranks of the Royal Engineers who have
given their lives in the service of their King and Country ” was held
in Rochester Cathedral on Tuesday, 22nd July. The number of
Officers of the Corps who have fallen is 1,081, and of Other Ranks
17,833. His Majesty the King, Colonel-in-Chief of the Corps, was
represented by Prince Arthur of Connaught, and the congregation
included many distinguished soldiers and a Jarge number of relatives
and friends of the fallen. The service was solemn and deeply impres-
sive, and was sweetened by the exquisite playing of the Band. One
of the most solemn moments was when the people, at the Bishop's
bidding, stoed in silence, remembering, ¢ with thanksgiving and with
honour before God and man all ranks of the Royal Engineers who
have died,” and then kneeling, joined in the hymn * O valiant hearts,
who to your glory came.”” The Dean of Rochester delivered a
sympathetic and inspiring address. Quoting the motto of the Corps
he pointed out how ubiquitous in the late war had been the call of
duty and honour. Was it no consolation that the dead had not died
in vain? This memorial service would have no true meaning for
any man or woman unless it meant a fresh dedication of themselves
to duty—duty to country and to home.

After the Benediction, pronounced by the Bishop, the “ Last
Post  was sounded, followed by the “* Dead Mareh in Saul.” Then
the Regimental Call merged into the Reveille, and the service ended
with the first verse of ** God save the King.”

THEIR GLORY SHALL NOT BE BLOTTER OUT;
THEIR NAME LIVETH FOR EVERMORE.
Ecclesiastiens xliv,, 13—14.

GOD PROVED THEM, AND FOUND THEM WORTHY OF HIMSELF.
Wisdem 1., 5.
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AN INFANTRY CORK FLOAT FOQTBRIDGE AND LIGHT
IMPROVISED FERRY BOAT,

' By BRrIG.-GENERAL E. N. STOCKLEY, N.5.0, Chief Engineer,
XIX. Corps.

BrincinG operations on the Western Front in the final phase of
the war, during which successive canal and river crossings were
made, showed that the crossing of a river by an Army may be
divided into four stages (—

(a). The crossing of the Infantry Patrols, Covering Parties,
and Advanced Troops by improvised light boats and
foot bridges.

{8). The crossing of the Tield Artillery and Divisional horsed
transport, motor cars, and light motor ambulances, by
the medium pontoon bridges. :

{c). The crossing of the Corps Heavy Artillery with Cater-
pillars, Ammunition and Supply lorries, and other heavy
transport, by the super-heavy pontoon raft-bridges with
steel joist super-structure.

(d). The substitution of heavy trestle or steel girder bridges
for the heavy pontoon bridges, and release of all port-
able equipment, for the next river crossing.

Of these, (a) being the first and tactically the most important it
is very desirable that standardized equipment should be ready,
and the sappers, who are to use it, drill-perfect. No universal
pattern for this equipment has yet been worked outf, and many
different forms have been improvisced from petrol cans, metal floats,
straw bundles, timber and canvas floats, etc. The object to be
aimed at is extreme portability, as these crossings must be made
at many points, and usually at a distance from the recognized
approaches, which are sure to be heavily shelled. The equipment
must therefore stand some handling, and it is of the greatest import-
ance that the float should not be rendered useless by a chance
bullet, .

The lightest and least vulnerable pattern evolved is probably
the Cork float bridge, and the pattern made uwp in the temporary
Corps Workshops and issued to the three Divisions of this Corps
for the crossing of the R. Scheldt, after practice on the R. Lys
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at Courtrai, may give some useful ideas to these whose duty it
may be to evolve the best universal pattern for future use. Two
men can carry the float some distance across country, and a third
the light 10-ft. bay of bridge to lay on the saddle. A river 120 ft.
wide can be spanned in four or five minutes, if all stores come up
In a consecutive stream as required, and only four men need be
exposed simultaneously on the bank to boom out the bridge.

A N.C.O. of the Corps should remain in charge to check the
tendency to overcrowd, and sec that a two or three yard interval
is kept by the Infantry, and four sappers should remain at hand
with a spare float and bay in case of any break occurring. It is
considered that four such bridges, each 120 ft., should be carried by
a Divisional Bridging train in addition to its pontcon equipment.

Plate 1. shows the design of the Cork Float Bridge.

A useful type of light improvised portable boat was designed by
the field companics of the 35th Division, and used by all threc
Divisions in the same operations. This was made from the water-
proof trench shelter sheet, measuring 13 ft.x 10 ft., folded and
tied on a light wooden frame, and proved of great value
for the first crossing of the Infantry Patrols, and for snbsequent
continuous ferrying. At least eight such boats should be carried,
each with a pair of light oars and a bailer, and cnough cordage to
use them as ferries on return trips. The sheets require additional
waterproofing if much used. There should be a sapper in cach
boat to act as boatman and one on each bank to tend the rope.

Plate T1. shows the design of the boat.
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A FIELD BLONDIN ROPEWAY AS AN AID T0
BRIDGING.

By Cart. {AcTING Major) I. Snisox, R.E,

In September and October, 1914, the 8th (Railway} Co., R.E., had
to construct two railway bridges in France, and made use of a Field
- Blondin Ropeway for launching the girders and dropping the various
component parts of the bridge into position.

Such a Blondin Ropeway is still of great use for railway con- .
struction even when high capacity and long reach cranes arc available.
It is very quickly crected from muaterial usually available in the
field. Its capacity—if constricted of telegraph poles and 3i-in.
rope—is probably limited to about two tons, but by lifting only one
énd of girders, etc., at a time this means that about 4-ton loads can
be handled and this is generally sufficient. The “ reach '’ of such a
ropeway is practically unlimited, exceeding that of any crane; it
spans the whole of a normal gap, and from the moment it is erccted
it can be employed continuously for clearing away the débris of the
old bridge, running out concrete, ctc., for foundations, dropping
complete trestles (built on shore) into position if not too heavy,
launching the girders, etc. It enables work to proceed, if required,
on the whole length of a bridge simultaneously, instead of only on one
or at most two spans at a time, Its principles of operation may
thus prove of service in all types of field enginecring, but its use is
of course limited in the case of bridges built on curves.

The diagram shows the actual detailed arrangement of the Blondin,
as erected in the particular cases referred to. Each pair of sheer
legs consisted of two locally acquired telegraph poles 50 ft. to 56 {t.
long, butts about 11}in. diam. and tips 6in.; the fcet of each
sheer leg being spaced 13 ft. apart so that a railway truck with ma-
terial could be run under the legs, and the material picked up direct
off the truck by the lifting tackle. The shecrs themselves were about
120 ft. apart. The runner, travelling, and lifting tackles, and both
back guys consisted of 33-in. to 4-in. Manilta rope, which was avail-
able in coils of 113 fathoms. No blocks with more than 3 sheaves
were available at the time. Iashings were of 2-in. rope through-
out, while 2-in. chain was used in addition at each crutch, to couple
direct the blocks of the runner tackle and back guys. Side guys of
31-in, rope were also employed {not shown in diagram).
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The arrangcfnent of blocks shown had the following advantages :—

(@) Equal strain in all returns of each back guy and ** runner ”
tackle.

(b} Easy adjustment for the considerable stretch that took place
in all back guys and runncr tackle. (The ropes were all new
and had never been used previously).

{¢) By paying out on Q {not under load) the strain on the
“runner” tackle was reduced to a minimum for heavy
loads ; the * runner *” tackle being then at a very steep angle
instead of approaching the horizontal, and the blocks of the
lifting tackle being chock-a-block when the xscxght was
lifted as high as necessary.

The sheer legs had the great advantage of being sclf erecting and
required no subsidiary derrick poles or tackles to get them up. The
legs were placed opposite their footings, both crutches lying away
from the gap. One sheers (B) was lashed down to the railway track
temporarily ; while the crutch of sheers (A) was raised on to a sleeper
cnib built up on a railway truck—the crutch thus being 12 ft. or so
above rail level—and the fect tied back temporarily to the track.
By pulling on the runner tackle in the direction Q1 {from the side
“B " of the gap), sheers “ A” was pulled up and its back guys
made fast when * A’ was leaning well forward over the gap.

The free end of the runner tackle Q1 was then run over the sccond
pulley of the double block at the crutch of sheers “B,” and, by
pulling in the direction Q2z, sheers “ B 7 was raised. When also
leaning well forward the free end (R1) of the back guy for“ B " was
made fast, and the free end (Qz) of the runner tackle run through
the snatch block {at foot of sheers B ™), in its final direction Q,
in which it was made fast. The legs were adjusted for verticality
by taking in or paying out on Rr and Rz. The runner tackle was
adjusted to suit by paying out or taking in ). The opecration of
lowering was carried out by practically reversing the above process.

Pholograph No. 1 shows the Blondin Ropeway in operation
at Pont de Metz {near Amiens), a 53-ft. clear span {elliptical brick
arch), destroyed by the enemy, and repaired September—October,
1914. All the timbers in the central trestle and the roadbearers
(maximum weight of a single picce about 13 tons) were dropped
into position by the Blondin. Phofograph No. 2 shows the com-
pleted bridge.

Photographs Nos. 3, 4, 5 and 6 show the Blondin at worlk launching
34-it, stecl girders for the new railway bridge over La Bresle River
at Longroy Gamaches (October, 1g14). These girders weighed
about 3 tons each.

The general procedure for launching the girders was as follows
The truck carrying the girders was run up to the edge of the gap.



A FIELD BLONDIN ROPEWAY AS AN AID TO BRIDGING.

Mhete Moo 1. Pont de Mets, Armiens,

FPhate NMa. 2. Pont de Makz, Amiens,

Beconsbrmoted Bribge, ander fest G deBleciien with Nond Railway

v p weniglel I 12 lomis

Nate >—The original hridge wis o shiegle span, over both roadway anl sieenm.

BRIDGING



A FIELD BLONDIN ROPEWAY AS AN AID TO BRIDGING.

BRIDGING



A FIELD BLONDIN ROPEWAY AS AN AID TO BRIDGING,

BRIDGING



A FIELD BLONDIN ROPEWAY AS-AN AID TO BRIDGING:

2pow 8 PIROD suouysolpo . o o e
YoIuh 40 SUOMM Py a1Ma0) D 49 pu2 Faay m.ﬂormo “ . . R :

M

2 ﬂc.\ N >
it SEIIN
Sed Y
2G AVE
Yooy I a0
&ﬁo:mm. PR,
Pua, . Ml e
U™ 'S 3 mM Buay gy
“A) . .
: oF - S
2)

S \d\\\\l“\l\l y Touung SO A —— b
Py JOES W2 . naneq /
W30 \ raney .

f
%‘,

{roora srauL)
w0l Ry



1919 ~ A FIELD BLONDIN ROPEWAY. 73

- The front end of the girder was pzcked up by the tackle, whlch was
then hauled forward on the runner, the back end of the girder being
pinched. forward on the truck {Phofos Nos, 3 and 4). The front
end was then lowered on to its abutment, the back end resting on the
edge of the truck (Phofo No. 5). Next the back end was picked up
by the tackle (Phofe No. 6}, the truck run back out of the way, and
the girder dropped into position. It will be noted that at no time
during the operation did meore than approxtmately half the wclght-
of the girder come on the gear.

- In the constructicn of this bridge, the four telegraph poles cordage,
etc., were unloaded from railway. trucks, lashed and erected, the
glrders launched, cross-braced, the track laid across the- bridge
and three small shore spans, and the Blondin dismantled and loaded
up &gain; in IT hours by 10 sappers assisted by 30 unskilled
refugees. -’

- In conclusion it is pointed out that sheer Iegs “ A ”—on the side

- of the gap to which material can be brought by rail or read—should
be situated as near the edge of the gap as possible consistent with
picking up the loads dlrectly (off a railway truck or lorry run between

‘the legs) ; and the running end (P).of the main fall should be run
off on this side of the gap. Sheers “ B " should be situated as far

. from the edge of the gap as length of cordage will allow. The object

. of thisis to get the far end of the bridge near the centre of the Blondin

span. All loads then run down the runner tackle, till at the centre

of the Blondin span they are at their lowest point. If they have
to go further than this, the loads must then be pulled 1 the runner
tackle by means of S1.  Steel cable for the runner tackle would un- -
doubtedly prove a great improvement for such a Blondm but was
not available at the time.
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REINFORCED CONCRETE LORRY TRACK.
By BT. CoLON_EL H. 1. PRITCHARD, c.m.b., p.s.c., RE.

ANYONE who has been asked to produce a road “forthwith” to
carry long convoys of the service 3-ton lorries knows the difficulties
of the undertaking. ' '

The 3-ton lorry used in our service, weighing as it does seven tons -
when loaded, of which five tons are on the back axle, acts like a 5-ton
pile driver on the road, which must be a first-class one to stand the
traffic for long. ' : '

The Italian Army Engineer is more fortunate. His Government.
use a F.LA.T. lorry, weighing when loaded about 2% tons, of which
the load is nearly 1} tons. Driven by Italian drivers at break- -
neck speed round hairpin bends on the wrong side of precipitous
mountain roads, it delivers its load twice without damaging the
road, while our lorry pile-drives its way once through to its destina-
tion and then struggles to return over the obstacle-course it has
created. -

Anticipating urgent calls for lorry roads during an advance, and
the material for wood “slab’ roads not being available where
required, experiments were made to secure a stock of reinforced
concrete rails and sleepers (see Plafes). Sufficient experiments
were made to convince the writer that these would be invaluable
in the emergency contemplated, although for recasons with which
~ this article is not concerned, I cannot produce proofs of its use on
any extensive scale, :

The main purpose of this reinforced concrete lorry track is to
ensure a passage for lorries over those portions of a road which
gre threatening to become impassable, and to gain time for a more
thorough reconstruction of the route that is being used if it is likely
to develop into a permanent road. There are many roads which
will remain passable for some considerable length of time if one can
repair portions, which perhaps aggregate 209, of the whele length,
so that a stock of 10 miles of this concréte track might guarantee
say 50 miles of road for a considerable period. The track should
be ballasted flush with its surface with the best material locally
obtainable, but even if this is bad material the concrete track is
still of use, as lorry drivers find no difficulty in keeping on i,
though it then becomes like a single line of railway as regards
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trafic control. As, however, passing places can be arranged at
frequent intervals on the good portions of the road or by laying
double track, the traffic control difficulty is not insuperable.

The transport required to bring this track to site, as compared with
what is required for soleing and metalling a lorry road, is overwhelm-
ingly in favour of the concrete track. Some of the slabs may crack
or even break, but even in this condition they remain serviceable
for a very long time. Like the permanent way of a railway they
can be taken up from onc route and relaid on another.

Examination of the drawings will show that one side of cach
rail is longer than the other, 4ft. 1x}in, as compared with 5ft. o}in.
This enables the track to take easy curves to right or left, while for
laying straight track, long and short sides of rails are laid alternately
outside. To negotiate sharp curves the whole curve can be paved
and widened by laying the rails radially at right angles to the direc-
tion of the track and filling interstices with road metal, but in this
case the sleepers must be Jaid with the projecting dowel downwards
as the recesses in rails to receive dowels do not come in the right
place when rails are laid in this way. TLorry parks can be paved
quickly with these concrete slabs. .

Light portable swinging derrickseach with a horizontal arm carcying
a travelling differential tackle {as supplied with pontoon equipment)
were made, suitable for erection either in a lorry or on the ground,
for the purpose of loading and unloading the concrete slabs into
and out of lorries and on to a railway porter’s barrow in which they
could be wheeled along the track to the head of it. " Cramps”
suspended from the tackle scized the slabs.

The drawings show the slabs reinforced with steel rods, which are
probably better reiuforcement than cxpanded metal, but the slabs
which were actually tested were reinforced with expanded metal.
The drawings shewn in the Plafes were prepared when it was
decided to change to rod reinforcement, but none of the latter type
were actually made and tested.

A track of these concrete rails and sleepers was laid across a dry
river bed on a road leading into an R.E. dump, into which at least
fifteen lorries ran daily for eight months. Some of the slabs re-
mained quite undamaged, others though damaged still served their
purpose. With practice and care in manufacture the percentage of
slabs failing would be small.

It is suggested that this system meets an emergency that often
arises and that it is wise to store some miles of the track ready for
the emergency in any area in which operations are proposed, if the
country is not served by good lorry roads.
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JOTTINGS BY A4 C.R.E.

ABOUT the middle of August, 1914, recruiting for all branches of the
Ist Australian Division started at Sydney. The press of recruits
was enormous.  Licut, King had charge. One morning they rushed
the front gates and invaded the barracks.  King handled the situation
neatly, ordered the men to form up smartly and show themselves
soldiers. He then marched them out of the barracks by the back
gate and closed it behind them.  The men saw the joke against them
and took it well.

About a fortnight later T was ordered to Melbourne to superintend
formation of sapper companies there, and was appointed C.R.E.
We expected to get away early in October, and had actually started
embarking, when the scare of the Emden delayed us. Eventually
we sailed from Melbourne on October 16th.

The transports from the Eastern Ports rendezvoused at I'reernantie
while the New Zealand transports and those from West Australia
Joined us in the vicinity, We then, with our naval escort, formed
a flcet of close on fifty vessels, and our exit from Freemantle Harbour
must have been an inspiriting sight.  We procceded in three columns,
one mile between columns, with the Oreiclo, the headquarters ship,
Jeading the centre. Considering that none of these ships had ever
been accustomed fo keeping stations we maintained our formation
very well. A novelty was the large number of horses in some of the
ships. .Many prophets shook their heads, and prophesied that the
tropics would finish most of them, and certainly it was terribly hot
on some of the lower horse decks.  But we only lost five per cent. of
our number, and some of the best equipped ships had no losses at
all, though the animals were on board for from two to two-and-a-
half months.  We were favoured with fine weather once clear of the
Bight.

The only excitement of the voyage was the finish of the Enden
by the Sydncy. I came on deck carly that morning and was surpriscd
to find the Melbourne athwart us cvidently conversing,  Shortly after
the Svdney went off at speed, and various rumours were rife,
The japanese battleship now got restless, hoisted her ensign fore and
alt wherever an ensign could be hoisted, and cleared {for action:; a
most imposing sight she presented. {By this time we Lknew the
Fomden was the quarry 1) Alittle later she dashed off, belching smoke,
but before she got hull down we got the Syduev’s signal “* Enden
beached and dene for,” and back she came. At Colombo two davs
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later we found the Syduev looking a bit battered, and we took on
board the Captain and one hundred other ranks taken from the
Famnden and these stayed with us till Egypt. :

We arrived in Egypt early in December. The companies were
very busy training at Mena, and I had to do C.R.E. of camp, which
left me little time to look to the companics. I realized carly what
an advantage we had over the infantry by having a small nucleus of
RegularOfficers and N.C.O.’s of the Australian Permanent Engineers,
who were invaluable, With the infantry it was, in those early days,
sometimes a case of the blind leading the blind. The camp was
overcrowded, and the water supply a continual source of worry,
but the men worked hard, so hard, in fact, that they were for a while
overworked.

We owe a deep debt to the Egyptian State Railways for alf they
did for us in the way of completing and repairing our equipment.
They also made complete pontoon equipments for the three field
companies, and generally acted as our Ordnance repair shops. By
the end of March we were all eager to get away, and rumour said
that we should soon move, though no one could say where, Even-
tually we heard that we were to make a landing somewhere. We
entrained for Alexandria ecarly in April, and found the harbour
crammed with ships, after a slight delay, sailing for Mudros.
Here we had a further wait to allow the transports to assemble.  Qur
objective'then became pretty wellknown, I formed oneof a party
of military officers who made a reconnaisance trip of the Gallipolt
coast in the Queen: When on deck we were disgnised in naval
overcoats for fear our plans should leak out.

The preparations for the landing were certainly worked out with
infinite care. I was warned as C.R.E. that the provision of a pier
and the water supply would be my immediate problems. On the
afternoon previous to the day fixed we stood out from Mudros, then
crammed with a most heterogencous collection of battleships, trans-
ports, cargo boats, etc., and stayed the night in a bay nearer the
Turkish shore, The weather held caim and our leading brigade
disembarked from the battleships and made the landing at dawn.
It was fortunate that the navy landed them about a mile north of
the spot selected {Gaba Tepe}, which proved a hornets’ nest and
never passed into our hands.

It was a day of vivid contrasts. Not being detailed to land till
8 a.m., I had time for a bath, a luxurious breakfast, and a smoke on
deck before I gathered together my worldly goods, added a bag.of
biscuits slung round my neck, and, much encumbered, clambered
down a rope ladder to the deck of a destroyer, which took us to within -
a few hundred yards of the shore where we tumbled into cutters and
stepped ashore dryshod. All this while promiscuous shelling was
going on, but nothing very much, The Goaeben threw over the first
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big one just as we left our transport. Considering the number of
ships, and the good observation Abdul had, it was extraordinary
how few hits were made. I only saw ong, on the waist of a collier,
but it did not put her out of action. Nearer the shore a tug was hit
and very slowly sank, her smoke stack, alonc visible above water,
being for weeks a conspicuous warning to navigators

One field company had landed with the advanced brigade and
was already at work cutting rough paths through the scrub, and
scarching for water. In this search we were more successful than
we expected, and the local supply for the first {few days was a material
help. At this time, g a.m.; the news was good from all quarters.
In the course of the morning my eyes were gladdencd by the sight of
our barrel pier rafts slowly approaching the shore, Made up com-
plete, they had been carried on a transport and were slung overboard
and towed in. By noon they were in position as a pier for landing
stores, and another rough pier was made of large stones from the
beach, which was uscd during the afternoon for off-loading tins of
water, and for the cvacuation of wounded. By mid-day came news
that our advance was checked, and as the afternoon wore on there
was a feeling that things were not so bright as in the morning. As
night fell this feeling increased, and by this time the beach was littered
with wounded. Nevertheless by sheer hard work on the part-of the
AAMC. these had all been evacuated before the next morning.
That was an unhappy night. The rattle of musketry was continuous,
rising and falling in intensity like the surge of the tide on a beach.
However, stores were coming in well, and the New Zealand and
Australian Divisions had finished disembarking during the afternoon.

The topography of our immediate hinterland had to be seen
to be believed., The plateau immediately formed by the cliffs gave
no access to the heights further in, being cut off from them by a deep
gully. Our main objective, Sari Bar, was on our left front, but for
the time being it was a question of holding what we had. It was
most remarkable the next morning how everybody’s spirits revived.
The gloomy views of the previous evening vanished. The arrange-
ments for landing stores and the further search for water supplies
kept me busy. The sappers, in the meantime, were improving paths
and roads, and digging an interor line of trenches, in addition to
the hundred and one other odd jobs to which he is always heir.
Already there were cries for barbed wire, timber of every descrip-
tion, tools, etc., etc., more than our small stocks could supply. My
first visit to the front line was on the third or fourth morning. In
those early days, the necessity of digging had not yet been fully
- appreciated by the infantry, and my chief impression of that trip
was the enormous difference it made in the morale of the men whether
they had got well dug in or not. Where they had fair trenches, they
were happy and confident, where they had not, they were unhappy
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and apprehensive, 1 spent most of my time conjugating the verb
“to dig,” chiefly in the imperative mood. The advantage of clearly
written notices was also borne in on me. It is disconcerting when
you have spent some moments deciphering a pencil scrawl to find it
reads ' It is death to linger here,” or * A sniper has this spot set ;
but these notices only appeared later, Our left at this time consisted
mainly of isclated posts, cornmunication between them in daylight
was impossible, and we were busy sapping from post to post to make
a confinuous line, Snipers held the high ground at the head of the
main valley, our chief artery, and with them you played the game of
“p'raps” as you travelled up and down it, till we had time to build
traverses and cut communication trenches.  Qur front line had deep
indentations ; it was formed just where ourinfantry had been stopped
on the first morning. This was gradually corrected by sapping.
From this sprang our first attempts at mining, and fortunate it was
for us that the soil stood without timbering, for the supply of timber
would have been out of the question. Attempts to advance our line
met with ne success and heavy casualties, and a system of trench
warfare, with the accompanying trench nuisances, bombs and
grenades, gradually developed. The local water supply gave out after
thefirst few days, and had 1o be brought over on bargesand pumped
into tanks on the beach, thence carried by man or mule o the con-
sumer. Abdul's shrapnel had overshot the beach for the first day,
but thenceforward there were no reasonable grounds for complaint
as to the accuracy of his shooting, and the pumping parties had a try-
ing time. Just three weeks after the landing I got a bit, and Gallipoli
saw me no more till late in July.

On my return I found the feeling that we were securely * top dog,”
and that while we could notadvance, we were secure from being driven
off. By this timc the sappers were chiefly employed on underground
work, protecting our front line with a system of tunnels. We were
lucky indeed to have such large numbers of skilled miners in the
infantry, and from the early days we always had the mastery under-
ground. Sent off in August to Egypt to form fresh field companies
for the newly forming 2nd Australian Division, I returned in Sep-
tember with two companies formed.from volunteers from the infan-
try, and what tools we could procure in Cairo. My work lay more
and more in the tunnels under-ground by which we were trying to
make local advances and provide shelters for the men. I remember
taking over one set which had simply grown, and was like a rabbit
warren. They were most unpopular, and progress through them was
a series of gymnastic exercices. Work was concentrated on improve-
ments to cxits and entrances, and making the main gallery passable
for men walking upright. The improved results in the forward
work when resumed were surprising. We sank, against my wishes,
one deep shaft which was to come out or fire a large mine some 1,200
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yards beyond our front, The men worked steadily and were good
miners, but the climate and conditions were telling, and our progress
rarely came up to our estimated rate, low as this had been put. I
mention this to show that with any amount of good will, you cannot
get anywhere near the same amount of work out of men under
trying climatic conditions, as in ordinary life, and that cstimates
based on work done in civil life are most misteading, At this time
we were firing a mine or two nearly every day. Abdul retorted in
kind, but as his chiefly went up in no man’'s land, no great harm
was done, indeed our casualties from his mines werc surprisingly
slight considering that in the '“Lone Pine” and some other
sectors, we were at very close grips, and had broken into some
of his tunncls, By this time the beach and its surroundings were
hardly recognizable to the early inhabitants. Traverses of provisions
and fodder had completely altered its appearance, and saved many
lives, whilc scrub and everything that could light a cook’s fire had
disappeared from the hills, By now the Suvla push had come and
gone, and one had the feeling of rats in a cage. The after-cffects of
suffocation in a mine caused me to be evacuated early in November,
T therefore missed that most extraordinarily brilliant piece of work,
the ¢vacunation in December.



£919.) 8r

CORRESPONDENCE.

SITING OF TRENCHES.

To the Editor, R.E. JoURNAL,
SIR, X

With reference to the article by * H.B. " on the ** Siting of Trenches ™’
which appeared in the June number of the R.E. Journal. I would like
to make a few criticisms from a point of view which I venture to think
has not yet received the consideration it deserves.

T refer to what was known during the war as ' Field Survey Observa-
tion.” The writer of the article mentions the necessity for obtaining
“ Artillery Observation ” of the ground for at least 400 yards in front
of the line of resistance but he says nothing about the equally important
necessity for maintaining observation over the enemy’s battery
areas, possibly because it is thought that these can be adequately
watched from aeroplanes and balloons.

It is unnecessary to comment on the value and importance of effective
“ Counter battery ' work, but few people, I imagine, outside the com-
paratively small number of officers who have been concerned during the
war with the location of enemy batteries and the direction of ** Counter
battery " fire, realize how strictly limited are the possibilities of acroplanc
observation, or what can be done in the way of properly organized ground
observation, for location of hostile guns.

My own experience during the war is that when our own line was
favourably situated for this class of work, as for example in the Nieuport
Sector in 1917 or the ** Lys Salient ' formed by the German advance
to Merville in 1918, the number of hostile batteries located by ground
observation, that is to say by intersection of the flashes of the guns from
properly surveyed O.P.'s, was not less than six times the number located
by our balloons and planes put together. The locations moreover being
far more accurate, and generally also effected far more quickly.

In July and August, 1918, it was my duty to carry out a reconnaissance
of the defensive lines which had been prepared by us in front of St. Omer
with a view to selecting positions for this kind of observation, and it was
perfectly evident from the nature of the positions selected that no atten-
tion whatever had been given, in siting the trenches, to this question ;
with the result that if we had had fo occupy this line we should have
been virtually compelled to forego a form of observation from which
we could have derived the greatest advantage. '

I would, therefore, like to state briefly the attributes of a good position
from the point of view of the ** Flash Spotter 7 in the hope that any
R.E. officer who may be called upon to select a position for a defensive
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line in' the next war may give his fequirements due weight and
consideration.

The best sites for flash spotting O.P.’s are those which give a good all
round view of the areas likely to be occupied by the encmy’s guns, and
their positions, with regard to our own front line, should be such that
the enemy cannot reach them and disturb the ohserver with machine
guns. That is to say the front line should be sited about 1,500 to
2,000 yards in front of them, not * several hundred ** yards as laid down
In para. 5 of the article referred to.

Gun flashes can be seen at great distances if the observer's position

- has sufficient command to make it difficult for the enemy to defilade the
flash from him, and with the instruments used the distance from the
flash, within limits, has little effect on the accuracy of the location
provided the observer can make his observations in comparative secutity.
I have known the position of a gun to be located by interscction of the
flash with an error of only 6o yards at a distance of 14 miles.

M. N. MacLeop, Licut.-Colonel, RE.,
Cwmndg. 4th Ficld Survey Battalion, R.E.
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PETROLEUA.

TuE information given below is drawn from a report on The energy
resources of the United States: a field for reconstruction ” by Chester
G. Gilbert and Joscph E. Pogue, published quite recently by the Smith-
sonian Institution of the United States National Muscum.

The peculiar value of petroleumisdue to thefact that it is the solesource
of gasoline {petrol}, the dominant motor fuel, provides kerosene, yields
lubricating oil, i3 becoming an essential fuel in districts where coal is
scarce and in oil-burning navies, and forms the basis of an oil by-products
industry, a branch of chemical manufacture still in its- infancy and
capable of unlimited possibilities of development. Its peculiar property
of being a liquid adds greatly to the facility with which it can be mined
and transported. Petroleum, or crude petroleum as the raw or unrefined
product is often termed, is an oily liquid varying considerably in appear-
ance according to the locality from which it comes. It is an extremely
complex mixture of organic compounds, chiefly hydro-carbons, but
substances containing sulphur, oxygen, and nitrogen are also present in
small amounts. If crude petrolcum is exposed to the air, it gradually
thickens until a solid residue is left.  The first product given off is natural
gas, then liquid components evaporate in the order of their lightness ;
and the final residuc is composed largely of either paraffin wax or asphalt.
Though petroleumns vary considerably in character, they fall chiefly into
two classes, those with a parafin base and those with an asphaltic base.
The former are richer in gasoline, while the latter are useful commercially
in the form of fuel. . .

Petroleum in commercial quantities is found only at a considerable
depth, enclosed within the rocks of the earth’s crust, It saturates certain
arcas of porous rocks, such as beds of sand or sandstone, tending to
accumulate where such strata occur beneath denser, impervious layers.
Occurring in this way under the pressurc that obtains at thesc depths,
carrying immense quantities of gas in solution, and almost invariably
associated with water, it 15 capable of movement, and in general migrates
upwards, and becomes impounded into ““ reservoirs " or ' pools 7 under
the domes found on the under side of the impervious strata supervening.

The geology of petroleum is therefore the geology of rock structure,
and by skilful mapping of the earth’s crust information may be obtained
by which the development of petroleum fields may be changed from a
gambling venture to an exact science.  The chemical composition of the
water encountercd by the drill also gives some indication of the proximity
of oil, and serves as a guide to successful development,

The process of winning the oil consists in puncturing the structural
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feature which holds it in restraint, so as to give free scope to a movement
upwards to the surface.  While petrolenm is of very commen occurrence
in small quantitics, areas underlain by commercial quantities are few.
Two-thirds of the world's supply are at present found in the United
States, while considerable quantities are found in Mexico and Russia,
and smaller quantities chiefly in the Dutch East Indies, Roumania,
India and Galicia. The Petroleum industry in America is in the hands of
two classes of companies only, the producers, of which there are over
1,500 companies, and the companies which handle the oil—carrying cut
the operations of transportation, refining and distribution—of which
there are only a few hundreds. .

The oil is obtained from wells drilled to varying depths. The drilling
is commonly done by means of a heavy string of tools suspended at the
end of a cablé and given a charning motion by a walking beam rocked by
a steam engine, This method is known as the standard or percussion
system of drlling. The stcel tools, falling by their own weight, pul-
verize the solid rock and punch their way to the depth required. To
prevent the caving in of the hole, but especially to avoid the inflow of
water, the well is lined, or * cased ”* wholly, or in part, with iron piping,
which is inserted in serew-joint sections at intervals during the drlling
and forced down to positions neediul of such protection. The well does
not taper, but, i deep, changes to successively smaller bores at several
points, resembling a great telescope.

Another method, known as the rotary system, is also in common Use,
being adapted to regions where the sides tend to cave badly, In this
system the iron casing is tipped with a steel bit and rotated so as to bore
its way downward Jike a great auger.

A successful well eventually peretrates the oil-bearing bed, and the
petroleum may spurt forth under the influence of the natural gas held in
solution under pressure, These wells arc called * gushers ' and some
pour forth prodigious quantities of oil.  Others flow with less violence,
and many vield only to pumping, if notable quantities of natural gas are
lacking. All wells soon reach a maximum production, after which they
soon pass into a period of decline, and eventually become extinct.  Wells
during decadence may be stimulated by firing charges of nitro-glycerine
at their bottoms, and experiments have also been tried in forcing com-
pressed air into some exhausted wells in a group, with a view to driving
restdual oil into the neighbourhood of other wells from which it can be
pumped.

As single wells soon become cxhausted, sustained production requires
the producing companies not only to draw oil from existing wells, but to
persist in drilling an increasing number of new wells, and to select
promising fresh sites for future operations.

The cxpression ‘‘ wild-cat ”* operations is used for drilling wells where
oil has not been proved to exist. Wild-cat companies are generally
small ones which do not afford to spend much money in geological
research, but the * wild-catter ” has his uses, and gains good positive
or negative evidence, for there is a great deal of chance in the industry
and without some gambling a large proportion of the oil would never
have been found.
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Turning now to the companics which handle the oil after it has been
raised to the surface, the first operation carried out by them is fransporia-
tion. This is almost entirely done by means of pipe lines, the principal
systems of which, in America, are calculated to aggregate 28,095 miles.
The pipes vary in diameter {rom 2 to 12 inches, but 6 to 10 inches re-
present the common sizes. The piping is made of iron plate and i3
ordinarily placed below the surface of the ground, At intervals of 15
to 30 miles, according to the viscosity of the oil, are pumping stations,
where powerful pumps seize the spent cil and force it forward, In the
case of heavy viscous oils, it becomes necessary to heat the product at
cach pumping station, ‘Uulike a railroad, the pipe-lines, in general,
follow 2 dircct course, uphill and down. - A coasting service of tank
steamers also plays a part in the transportation of the raw material.

Crude petroleum is used as fuel and for roads, but most of the oil is
manufactured into a series of products which have wider usefulness and
higher value. This refining is an ingenious mechanical device whereby
the raw material, through the agency of physics and chemistry is fitted
to the nceds of society. As these needs are ever increasing in size and
diversity, refining practice is in continuous flux, adapting a constant
substance to a shifting and widening demand.

At present petroleum yields, when completely refined, four main
products—gasoline, kerosene, fuel oil and lubricating oil—and a large
number of by-products, of which benzine, vaseline, paraffin, road-oil,
asphalt and petroleum coke are well-known examples. Most of these
products can be broken up into other subjects, numbering some hun-
dreds of substances of commercial value, and leaving scope for the further
discovery of many more.

While refinery practice is highly technical and varies according to the
chemical nature of the oil and the local demand for products, we may
ignore details and note thaf there are three main types of refineries.
Yirstly, the * skimming " or “ topping " plant, in which the light oils
are removed from the rest of the products, which are sold in the semi-
crude condition for fuel purposes. Secondly, the * straight-run”
plant, which produces all the four main products and some by-products,
the process separating the crude oil into its natural components with the
minimum of chemical change. The third type is of recent birth, employ-
ing the so-called “ cracking " process, which yields the full sct of pro-
ducts, but a greater percentage of gasoline than the crude oil gives upon
ordinary distillation.  This is accomplished at the expense of the heavier
component oils, whose molecules are broken or « cracked 7 into lighter
molecules, which constitufe a corresponding amount of additional
gasoline.  All types of refincrics employ the principle of distillation in
their operations, The petroleum is heated in stills, and the products
vaporize, pass off, and are condensed in fractions, representing roughly
the materials in demand. These products are then purified by chemical
treatment, or transformed by chemical means into a scries of secondary
products.

The requirements of disfribution arc considered in the siting of the
refincries, Distribution is not carried out by means of pipes, but use is
made of railways and canals for inland traffic and of tank steamers for
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service overseas. Storage tanks are provided at distributing centres,
and supply tank wagons radiatc to comply with local needs. The system
ts highly organized and the results are evident in the wide-spread use of
all petroleum products, but especially of kerosene, which penetrates
Into the most out-of-the-way regions of the giobe.

A few words about the natural gas may be of interest. The gas pro-
duced is of two types, according to whether it carries a conspicuous
burden of gasoline vapour or not. The first type flows from an oil-
productive stratum and is called ** wet " or ** casing-head " gas. The
second is ** dry "' gas and comes from portions of porous rock formations
practically free of oil,

About one-third of the natural gas produced in the United States is
used for domestic purposes—lighting, cooking and heating—while the
rest is burned in industrial plants under steam boilers, and especially in
metallurgical operations, glass and potiery furpaces and cement kilns,
where intense heat is requircd.  The drilling of gas wells is not essen-
tally different from that of oil wells ; but gas, unlike oil, cannot be
stored in the ficld and hence is piped directly to centres of consumption.
The gas emerges from new wells under high pressure, but as this declines
rapidly, the gas field is cquipped with compressors which serve to increase
the speed and volume of the gas under distribution. In general the
pressure of casing-head gas is much lower than that of dry gas.

The waste of natural gas in the past was very great, and it used to be
looked upon and treated as a waste product, but now it is known to be
necessary to the proper recovery of the oil, and in oi! borings the gas-
bearing beds encountered are sealed off by means of mud-laden fluid,
and the gas is saved for the protection of the oil beds and for stbseguent
recovery of the natural gas. The gas flowing from the oil-productive
stratum along with the oil, particularly in the gusher and youthful
peried of production, is the casing-head gas from which, since 1910, &
growing production of gasoline has been won. New processes are also
being develeped for the production of gasoline from dry gas also,

FPROFESSIONAL MEMOIRS, CORPS OF ENGINEERS, UNITED STATES
ARMY AND ENGINEER DEPARTMENT AT LARGE.

March—dpril, 191g,

The Development of Anti-Aircraft Searchlights.—By Licut.-Col. James
B. Cress, Engineers, U8, Armv.—Prior to the date on which the United
States entered the war various types of mobile searchlights for the
purpose of battlefield illumination had been tested. These included
a horse-drawn 36-in. set, and a 36-in. light on a Strauss extension tower,
mounted on one F.W.D. truck, with a motor generator on a second
truck. This latter type had also been supplied to the Russian Govern-
ment. More recently a large order had been given for 24-in. searchlight
sets, similar to those manufactured for the German Government. These
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were horse-drawn, and consisted of limber and carriage, the former
carrying the motor, while the latter was fitted with an extension mast
supporting the high intensity light.

In the autumn of 1917 information was received that field search-
lights were no longer used on the battlefield, but that enemy bombing
operations were becoming so extensive that some form of anti-aircrait
searchlight defence was essential.  After various improvizations had
been adopted, the question of a suitable design was taken up seriously in
America, and an experimental detachment was formed who drew upon
the large manufacturers of electrical equipment, numcrous scientific
bodics, and noted scientists, for advice in improving the searchlight
and jts power unit. Meanwhile experiments were made in reducing the
weight of the cquipment, which resulted in a carriage made up of a stee)
frame supported on standard Ford axles and wheels, and the reduction
of weight to 1,600 lbs. in the case of a 36-in. light, and to 1,800 Ibs. for
a bo-in, light.

In the spring of 1918, it was suggested fo abandon the front glass,
which was found to absorb about 23 per cent, of the light.  This resulted
in the first Dishpan scarchlight, composed essentially of the mirror,
the mirror support, and the mechanism. With its carriage, the latest
60-in. light of this type weighs about goo Ibs. and gives & more powerful
and effective light than an enclosed searchlight, using the same mechan-
ism, current and mirror, Compared with the Go-in. sea-coast search-
light in use before the war, it costs about one-fourth as much, weighs
about one-cighth, and is more powerful.

Another important development was the adoption of a metal mirror.
At the outbreak of war, only one firm in the United States manufactured
glass mirrors, and their output was limited to approximately one mirror
per week. It was also almost impossible to obtain optical glass. Before
the war closed three firms could produce glass mirrors, but, more impor-
tant still, a type of metal mirror had been developed which could be
turned out in unlimited quantitics, and at a cost of about one-third that
of the glass mirror. The final design of the metal mirrors has yet to be
determined, but it is certain that they can be effectively used in the
place of glass mirrors, and that they have many advantages over them.
They will not shatter when hit, they are cheaper and more easily procur-
able, and, more interesting still, they permit of a higher development of
the searchlight than had been previously considered possible.  Because
the glass mirror absorbs about eight per cent. of ail the incident light and
because of the poor conductivity of glass, mirrors made from it become
hot, and, in practice, have usually cracked when used with arcs carrying
miore than 200 amperes. The metal mirror, however, runs cold with
these powerful arcs. This quality, when considered with the efficiency
of the metal mirror, which the latest tests have shown to be from 95 to
g9 per cent. of that of the best glass mirrors, is alone almost enough to
warrant its adoption to replace the glass mirror.

The development in America of the manufacture of carbons for high
intensity lights—that is, for lights which use an incandescent carbon
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gas as their illuminating source—has alse been successful, the locally-
made carbons are cheaper than those previously considered standard,
and give three times as much light,

The development of mechanism has made it possible to use a much
higher current density, which produces a more intense light, with either
a longer range or a greater field. The medium intensity lght—that
one in which incandescent carbon forms the source of light—as well as
the high intensity, have been carefully investigated, and both medium
and high intensity lights taking as much as 500 ampercs have given
satisfactory tests. Whether the blue light produced by the high inten-
sity arc, or the yellow light produced by the medium intensity arc, is
better for picking up acroplanes, will soon be carefully studied.

The article is illustrated with reproductions of photographs of various
types of equipment. Other articles included in this number deal with :—
{i.) Technical engineering details of the Hindenburg line in the scotor of
attack of the IL. Army Corps; (ii.} a technical description of the British
Light Railways in France; and (jii.) The Coblentz Pontoon Bridge.

REVUE MILITAIRE SUISSE.
No. 6.—June, 191g,
TuE GERMAN AND FRENCH CAVALRIES IN THE GREAT WAR.

The article on the above subject by Colonel Poudret, begun in the
number of the Revire for March last, is continued in the number under
notice. Attention is called by Colonel Poudret to the fact that not
only had the French cavairy to be reorganized and completely re-armed,
whilst a fierce war was actually in progress, but its training Lad to be
carried out on entirely new lines. The French Regulations of 1916, it
is pointed out, contained a chapter on * Methods of Training,” whilst
in the Regulations of 1918 the subject was amplified and completed in
matters of details. An extract is given from the Ilatter Regulations
wherein it is laid down that: ‘It is an imperative duty for every one
to be continually increasing his own personal efficiency and that of his
subordinates by training. For the Chief who ** understands his business **
does not call upon his men to exert themselves uselessly ; he does not
tire them out prematurely and in the battle does not misk their lives
unnecessarily.”

* The absence of knowledge is fatal. It makes a Chief irresolute and
timorous, cansing the men to lose their confidence in their leaders.”

During the war the training of the large cavalry formations was
periodically carried out with cach formation complete in all details,
i.e., its staff, its artillery and its cycelists.

Even when cavalry units were taking their turn of duty in sectors of
defence they were required to continue, as far as was possible, their
training. Such training was based not only on the Regulations of 1918,
but also on instructions contained in pamphlets and manuals issued
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both previcusly to and since the outbreak of war. During such training,
suitable schemes were set, in which the Special Ldea often represented a
situation of a kind in which a large cavalry formation would have been
called upon to play a rble had such 2 situation come info existence
during the campaign. 1In other cases études de combat were carried out
during which complete sets of orders were issued to every unit exactly as
would have been the case in an actual engagement,

Individual training was carricd out in the platoon and group training
in the demi-squadron, squadron, demi-regiment, regiment and brigade,
whilst mounted training was carried out in connection with maneuvres.
Such manecuvres involved the execution of some scheme representing
operations in which, according to the Regulations, large cavalry forma-
tions and divisional cavalry would be called upon to play an important
part. During such exercises movements in cxtended order were prac-
tised, with a view to illustrate a rapid advance of cavairy under artillery
fire ‘over rough ground.. _ ’

The labour devoted to this training was not spent entirely in vain,
although in view of the precipitancy with which the Germans accepted
the Armistice terms, the cavalry was deprived of the opportunity of
reaping the full advantage thercfrom that it had counted upon. The
part played by the cavalry during the eritical days of the spring of 1918
is touched upen. As is well known now, the Germans spent the whole
period from November, 1917, to March, 1918, in ceaselessly transporting
troops from the Russian to the Western Front. No secret of war was s¢
well kept as the German design to break through the Allied front during
their last great offensive. Forty German divisions were collected on
a front of 50 miles, between the Scarpe and the Qise, with the object of
separating the British from their Allies and of thus opening the road to
Paris,

The German * push” began on the 2rst March, and with the first
fierce onslaught the British 3rd and 5th Armies were driven from their
first positions and in some cascs from the second also. Lassigny,
Roye and Noyon fell and a gap was created between the British and
French Armies. The French G.H.Q. at once made use of the TeServes,
and amongst the-first ot the troops to be moved forward was the zst
French Cavalry Division (General de Rascas) | it advanced on Noyen
and heroically came into action against the Germans who out-numbered
them in the proportion of 10 to 1. The gth Cuirassiers were decimated
in the obstinate fighting on the borders of the Bois de Frigres.

The Germans occupied Noyon on the 25th March. The 1st Trench
Cavalry Division then proceeded in haste 1o Roye to join General
Robillot, who was at the time commanding the 2nd French Cavalry Corps,
as well as the 2znd and 62nd Infantry Divisions—these troops were
responsible for the defence of the Roye sector.—(To be Continued).

Maching GUNS 1IN ACTION.

The article on the above subject by Captain Bridel is concluded in
the number of the Revie under notice : questions affecting the employ-
ment of machine-guns in the offensive and in the defensive battle are
examined. The Commander-in-Chicf of the Swiss Army, it is pointed

*
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out, issued an instruction in July, 1917, containing the following state-
ment: “ The preparation of troops for battle has one sole end in view,
the preparation for the attack ; the attack in a war of movements or
the combat de rencontre, the counter-attack in the defensive battle and
the assualt in trench warfare are but variants of the attack.”

The question of the part that machine-guns should play in the offen-
sive battle is discussed. The conclusion is arrived at that where the
lervain and circumstances permit, machine-guns should come into action
on the same line as the infantry or only slightly in rear of this line. The
advantage of having machine-guns on the same line as the infantry is
that the latter detive a certain measure of confidence by being so closely
supported, and there is also the further gain that the positions of the
machine-guns are under such circumstances, less easily located by the
cnemy. It is recommended that the machine-guns should come into
action on that part of the front which affords most cover and where
they can be pushed forward by short advances into positions whenee
they can bring oblique and flanking firc to bear on the enemy.

The Western Powers organized their machine-guns in * forward ”
groups and in ' rearward ”’ groups ; the former term was applied to those
machine-guns which came into action in conquered ground and were
employed defensively, whilst the latfer term was applied to the machine-
guns employed in positions behind the fighting line to support infantry
during and after an assault. The Germans had a similar organization,
but used the terms * light machine-guns ”' and * heavy machine-guns "’
respectively for the (wo groups.

Towards the middie of 1918, each section of infantry in the German
Army had two groups of light machine-guns allotted to it these two
groups were intended to afford each other mutual support. On being
taken forward from the trenches these machine-guns were entrenched
m “ offensive nests " : the duty was imposed upon them to co-operate
closely with the infantry when it advanced, and to assist it by keeping
down the fire of the enemy's infantry and machine-guns. As soon as
the first wave of attack of their own infantry reached the cnemy’s posi-
tion and occupied it, these machine-guns were pushed forward in
order to help clear the enemy’s trenches, and to cover the reorganization
of their own assaulting columps.

The two important matters which commanders of machine-guns
have continually to attend.to in the attack are the making good of
casualties in their gun teams, and the maintaining of a sufficient supply
of ammunition,

The Great War has shown the very valuable role which machine-guns
can play in the defensive battle. The Swiss Regulations lay down the
ruie that machine-guns shall be entrenched approximately at intervals
of 30 paces, and that their positions shall be masked as completely as
possible,

All the belligerents, it is pointed out, attached considerable import-
ance to distributing their machine-guns in deep echelons ; the reason
being that the cnemy’s infantry and also his artillery barrage advanced
in parallel lines, and in conscquence, by the distribution in depth there
was not the same risk incurred of losing all the machine-guns in a single
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assault as would have been the case had they becn all placed in the front
line. Further, it also became customary during the war to entrench
machine-guns singly instead of in pairs, as had been the practice in
peace exercises before the war

When employed on the defensive, machine-guns are organized in two
categories also, mamely, the ‘' forward ” group and the * rearward "
group. The former groups act under the orders of their own commanders
in direct suppert of the infantry, whilst the latter groups conform to
the orders of the superior commander and are employed to put up a
barrage and also to direct their fire on moving targets indicated to
them.

As a rule, machine-guns should be placed in support trenches, as they
are less liable to be taken by surprise there. It is recommended that
these guns should be placed chegquer-wise in a defensive position—the
chequer should be of considerable depth. It is suggested that a suitable
basis for caleulating the number of guns for a scctor of defence would
be as follows :—** forward * group, an average of onc machine-gun per
oo vards of front per line of defence ; “rearward "’ group, an average
of one machine-gun per 30 yards of front per line of defence.

When an alarm is given the ** rearward ™ groups should at once put
up a barrage. If the enemy has already come within their limit of
range, it is the duty of these groups to prevent reinforcements and
ammunition coming forward. Machine-guns, it is recommended, should
never attempt to fire on air-craft flying at an altitude greater than 3,000
feet——machine-guns require special mountings to enable them effectively
o come into action against air-craft.

Notes have been issued in Switzerland giving detailed information
concerning the factors which influence the fire of machine-guns against
air-craft. It is recognized that ordinary range-finders cannot be satis-
factorily used when flying air-craft constitute the target: attention is
called to the télémétre avec corvecleur de hausse, introduced into the
French Army to overcome difficulties of ranging in such cases, Refer-
ence is also made in the original article to the tables prepared for the use
of the British Army, and intended to serve a similar purpose.

The lesson that Captain Bridel wishes inculcated above all others is
that soldiers should be taught not merely to fight, but to fight with
intelligence, with all their strength and to the last ounce of it.

TuE NECESSITY FOR SPECIALIZATION IN THE ARMY.

Licutenant James Quinclet, the author of the original article, calls
attention to an address recently given at the Military Club of Geneva
by Colone! Vuilleumter, the G.5.0.,1. of the Swiss 1st Division ; the sub-
ject of the address related to the means and metheds to be employed
to bring about a democratisation of the Swiss Army.

Lieutenant Quinclet tells us that the experiences of many officers
during the period of the mobilization of the Swiss Army, 1614—I918,
were such as to discourage, to disillusion and even to disgust them,

Colonel Vuilleumier covered, it would scem, a great deal of ground
in his address : Lientenant Quinclet, however, deals with one only of
the matters touched upon, namely, ° Specialization according to
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functions.” The fallacy that those in a higher grade of the army must -
always be superior in every respect, morally and materially, and in all
things, to those inferior in rank to them, has, it is painted out, wide-
spread currency in Switzerland.  For example, according to the accepted
theory, the company commander should be the ** best shot,” the best
scout, the best horseman, the best instructor cic., in his company.
The prevalence of this idea, it is said has proved extremely prejudicial
in matters affecting the training of the units of the Swiss Army ;
since those occupying subordinate positions, who have been imbued
to some extent with the doctrine which placed the chief on a pedestal
of superiority, knowing that their work might be corrected or sub-
jected to criticism--unjustly according to their views—have failed to
take a proper interest in their work. The result of this bas been to
create in the ranks that mischievous feeling which sometimes is referred
to as being ' fed up.™

The proper cure for this state of affairs, it is urged, isa ** specialization
according to functions ' : that is to say, the separation of the function
of * command " from that of " instruction.” In accordance with this
scheme ' command ”’ would be vested in a superior whose responsibility
would consist in ordering, disposing, and sanctioning; on the other hand,
such superior would not himself impart instruction—except where he
was peculiarly qualified to do so—but this duty would be carried out
under his directions by a subordinate selected by him on account of such
subordinate’s special fitness and qualifications to undertake the particular
task assigned to him. For instance, the duty of explaining the
details of a machine-gun would be assigned to a subaltern perfectly
familiar with the mechanism, and in the event of no officer being present
possessing sufficient knowledge of the subject, a qualified N.C.C. would
be detailed for the purpose. Similarly, equitation would be taught
either by an officer who had the qualifications of a riding-master, or by
a N.C.O. so qualified, etc., etc.

“ Specialization according to functions " arranged on an intelligent
basis and carefully controlled by the C.0. would, it is suggested, consider-
ably stimulate the subordinate ranks. To meet the contingency of
casualties in the ranks of the instructors it would alone be necessary,
it is pointed out, to provide a suitable number of under-studies for each
branch of instruction requiring attention.

NOTES axp NEws.

Suitzerland —The Federal Council has announced its intention to
promote a popular discussion on the question whether Switzerland
should join the Lcague of Nations as one of its members or not. In
this connection attention is called in the Notes to M. Paul Crokaert's
work L'finmorielle mélée (Perrin et Cie, Paris), dealing with the military
situation in Belgium in 1914,  The danger of a ' guaranteed ” neutrality
and those of a * perpetual ” neutrality are also briefly discussed.

The appointment of Colonel Sondregger to the position of Chief of the
Swiss General Staff scems to have given general satisfaction in military
circles.

The death of Colonel George Favey, which took place at Lausanne,
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on May z6th last, is announced ; he it was who first organized the Lines
of Communication services in Switzertand.

United States of America.—A special correspondent contributes notes
dealing with the demobilization of the American Army ; the future of
the National Guard ; the proposal to hold a review in New York in
connection with peace celebrations—the proposal is not viewed with
favour on account of the probable cxpense, viz., £180,000; questions
relating to uniform and the distinctive badges to be worn thereon ;
the mutiny of a company of an American line regiment near Archangel
on March 30th last; and the proposed reorganization of the American
Army to meet the new peace conditions,

INFORMATION,

Switzerland.—A short note is published under the heading * Military
Education ” : therein the neccssity for the adoption of every means
to fester and secure good feeling between all ranks of the army is urged.

The Herzog Trust.—The objects of this trust, founded particularly
for the bencfit of artillery officers, atre set out in the original note,

BIBLIOGRAPIIY.

A notice on General Berthaut’s work L' *“ Errertr 7 de 1914 {published
by G. van Oest et Cic, Paris and Brussels, at 4 fr. 40 c.) appears under
the above heading,

Information relating to other works of military interest published
recently on the Continent is also contained in this part of the number

. of the Revte under notice.
W. A. J. O'MEara,

-

RIVISTA DI ARTIGLIERIA E GENIO,
February, 19148
TuE BOMBARDMENTS OF PARIS AND OF DUNKIRK.

The first bombardment of Paris by German aeroplanes of the Taube
type took place on the 3oth August, 1914, five bombs being discharged,
and was renewed with a few bombs on successive days up to the 1st
September, Other bombardments took place on the 27th September,
8th, r1th and 12th October of the same year, and the 11th and 22nd of
May, 1915, These were the only bombardments by aeroplanes of the
Taube type, which discharged, altogether, 58 bombs in 10 visits, killing
11 persons and wounding 50. The projectiles were of four types:—cylin-
drical-conical incendiary bombs weighing 4-35 kg.; spherical explosive
bombs of*the same weight ; pear-shaped with shrapnel weighing 3 kg.
containing 150—175 bullets of 12 g. ; and of the same form but larger
of 15 kg. and 30 kg. There were no fires. The first attack by dirigibles
of the Zeppelin type on Paris and its suburbs took place on the 21st '
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March, 1915, six bombs being discharged. These cansed slight damage,
viz., two or three small fires which were easily overcome, and wounded a
dozen persons.  The second and last visit of these dirigibles occurred
on the 2gth January, 1916; 17 bombs fell which killed 20 persons and
wounded 28.  The projectiles were more powerful than those dropped
from the Taubes, and were exclusively of two types:—spherical explosive
bombs weighing 6o to 130 kg. charged with powerful explosive {tolite or
trinitro-anisol) ; and incendiary bombs of 8 to 1o kg.; these last had
very little effect.  Large fires were only caused by explosive bombs
under favourable conditions. ‘

For about two years Paris was not bombarded, but on the 31st January,
1918, there commenced attacks by powerful bombing aecroplanes of
the Gotha and other types. The first attack caused the greatest damage
owing to the discharge of 26g projectiles on the city and suburbs. There
were many victims.

The projectiles discharged from these aeroplanes were described in
the Rivista* ; a few data are given below :—

Number of Number that faited

- bombs, . to explode.
Spherical bombs of 300 kg, ... 5 3

" " 100 ,, 57 I9

" . 50 ,, . 232 26

" . 0, 279 25
Incendiary ,, 0, 7 4

- " 5 . 04 23 .
Not identified 20 —

On the 28th March, 1918, the bombardment of Paris by guns of long
range commenced, 18 projectiles falling in the city that day; and the
hombardment continued on successive days with few intervals up to the
27th April.  After 2 month of tranquility it recommenced on the z7th
May and continued with very irregular intervals up to the 1oth June,
and again from the 1s5th July to the gth August, which was the last
day of action of these guns.  Altogether 303 shots were fired, resulting
in 236 persons being killed and G20 wounded ; the material damage was
relatively less serious than that caused by the aefial bombs. It is
confirmed that the calibre was 21 cm. and that all the projectiles burst
without exception and that they were provided with two fuses. Experts
have absolutely excluded the hypothesis that the internal charge was
formed of two scparate liquids, which united during the flight so
as to causc an extra-powerful explosion. It is interesting to compare
the effects of the two kinds of bombardment ; the aeroplanes and the
dirigibles dropped 3c3 shells, causing the death of 256 people and
wounding 6z0. The casualties almost exactly balance, but the
author states that the moral effect of the fire from the gun was much
greater, because the projectiles arrived at all hours without it being
possible to give the alarm or to take shelter in any way. The
material losses caused by the guns were far greater than those caused
by the aerial bombs,

* Rivista, 1918, Vol. iii,, p. 8o.
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The bombardments of Dunkirk at intervals between the 28th October,
1914 and the 11th November, 1918, arc shown in the following list :—

Actions of Bembardments, Projectiles, - Killed, \Vonnded.
Aeroplanes ... 177 5002 424 888
Dirigibles I 11 3 9
Guns, land 32 411 114 - 185

, naval 4 2000 7 32

The shells of 380 mm. which fell on Dunkirk were fired from a gun
at Lemegembroom at 38 km. distance and were more effective than those
of 210 mm, with which Paris was bombarded. '

New DETERMINATIONS OF THE VELOCITY OF SOUND, -

In the Comptes Rendus des Séances de I'Academie des Sciences is
produced a rcport by ‘Ernesto Esclangon on a new determination of the
velocity of sound—which is belicved to be verified by several trials
made in France during the course of the war—and on various problems
for the determination of distance, and identification of the enemy’s
artillery positions, ete. :

An exact knowledge as far as possible of the velocity of sound is
of special importance in its application to the identification of
artillery positions by means of sound.  The precise determination of
the velocity presents difficulties cssentially derived from the imperfect
knowledge of wind phenomena, since the influence of temperature is
less and is easier to determine exactly. The influence of the wind is
always badly determined owing to its continuous variation. The in-
tensity of the wind is manifested in squalls and under-currents. More-
over, the measurements of the force of the wind depend upon the instru-
ments used : ~ an anemometer, by the medium velocity of the fiuid mole-
cules that surround it a sound-balloon, on the other hand, by the medium
velocity of molecules following its movement.. In the propagation of
sound there occurs a special integration, corresponding to the medium
velocity of the several molecules met with successively by the sound
wave, similar to the integration presented by the action of the wind on
projectiles,  If the wind is regular and constant ‘these data would be
identical @ buf they vary owing to squalls ; and with very strong wind,
the differences attain a value of several metres. When experiments in
the velocity of sound arc made at short distances, (somc hundreds
of metres for instance), all measurements correspond with the wind
according to the phases and importance of the squalls, clements difficalt
of ascertaining. Further, in the immediate vicinity of the ground, the
velocity of the wind produces a variation of barometric pressure, very
rapid, irregular, and indeterminable, which provokes refractions and
deviations of the sonorous rays. At great distances, (15, 20, 25 Rm.
for example) the sonorous rays may be raised in the strata of the air
by continuous refraction to a height the physical state of which
js unknown. In calm weather it is observed that near the ground there
happen other small irregular movementsof the air, besides local variations
of temperature, which cause great variations in the results, as has been
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repeatedly shewn by experiments in the camp of Givre. The measure-
ments obtained from the sound of cannon shots give systematically
numbers lower than those obtained by other mcthods. During the
year 1917 to 1918 the author undertaok at Gavre the determination of
the wvelocity of scund, working in the open under all conditions of
weather, with strong winds, and a varfable temperature, and with
cannon of all calibres. The sound waves were collected in electric-
acoustic receivers placed onc at 1,400 m. from the baitery and another
at 1,400 m. beyond on the same alignment; the position of the two
stations was fixed with the greatest exactness; the time was measured
with an approximation of about ;35 of a second, and the wind pressure
was determined by means of sound balloons. The observations made
from Jure, 1917, to March, 118, were taken from a seriesof experimentsof
30 cannon shots eachand were divided in two groups, the first with strong
and irregular winds, with velecity up to 18 m., the other, with wind
apparently regular, with velocity to 10 m. .The results of the first
group showed very sensitive differences up to 3 m., with an average of
1 m. These differences are indications of systematic errors due to the
influence of the wind. With regard to the second group the average
differcnce obtained in 100 observations for the sound velocity—
corrected for the influence of wind, temperature, and humidity-—was 2 m.

In conclusion the author obtains for the sound velocity, as deduced
from the second group of the serics, with 15 deg. of temperatureanddry
air, the value of 339'9 m. It may be noted that the velocity of sound
according to the observations of Regnault made exclusively in calm air
was shown {o be 3367 m.  In the experiments made by Esclangon,
{the calibres of the guns being from 14 cm. to 52 cm.), the velocity of
sound does not appear to have been affected at a distance of 1,400 m.
Finaily the experiments seem to show that the velocity of soundisgreater
when the wind blows in a direction from which the sound Is propagated
but not in a contrary case. The difference, very slight with moderate
winds, increases rapidly in the case of strong winds, this phenomenocn
being attributed to the oscillatory form of the wind {squalls).

E. T. THACKERAY.
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