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ii ADVERTISEMENT S,

THE ROYAL E\'GI“ILLRS CHARITABLE FUND

This Fund is established to afiord assistance top Warrant Officers,
Kon-Conmmissioned Officers and Men, past or present, of the Corps
of Koyal Engineers, and to their wives or widows, or children (born
in wedlock), or dependents, wiho may be found deserving of Lelp, and
are in distress through poverty.

This assistance may be given in the form of donations, waekly
of other allowances, or loans {withour interest), as foflows —

{#) To recipients in their homes who are in need through poverty.

{#) To Homes for the maintenanee or partial maintenance of witows

or children in poveriy.

{¢] To the cost of education of children,

@) To cost of travelling in cases of poverty.

(&) To defraying expenses in obtaining work or setting op e trade in

cases of poverty,

{fi To defraying cxpenses of funerals in cases of poverty.

The following rates of wbscrl[}tmns were adepted when the Fund
was established in 15868, namely —

For a Field Officer . {2 0 O
For a Captain = ... R B b I+
Far a Sobaltern ... e £1 6o

bt the Committee are glad to receive any sum that an officer may be
willing to subscribe annwvally, or otherwise,
Sm,n-.tury 'l"ulnm:l ,-'L Li Caeden, D=k, }, Cant,ml I"tmlrimg“n Westminater, 5. W

any chmate

Ideal for

Made frem the Tamous = Ciaps”
galvanized wire in over 150 varicties
of height qneeh, and gavgs,  Mects
ever;.. paseible foncing requite ment.

Lo matter wiot the |

or where, Tenfol. f.,]iam
Link iz the {eacing to gave
most  satisfaction, Im-

mensely StToRg, though light in « e,tgh'c Specfiad and used by the Servioes at
it is the ideal for every Ring of enclo- home snd abroad 2 Muwicipa) foathor-
sure and will give insting service upder iries thrnufghnu‘r the country, D ataited
a1l coneditionz, estimates free on applicetion.

WEITE TGl CATALOLLN

CHAIN LINK.

PENFOI FENCING

<> 43, IMPERIAL WORKS, WATFORD

Watford 2241
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A NOTE | The Three sols
TO THOSE L. Quality of CIoth.EssentIals

AB RO A D Il Skilful Craftsmanship.
1. Charscter,
l‘\‘ 12 ‘LTUHRI‘: cluima that his large Uientele 1as
buen achieved Ly 3o years' adliereace to the
fartoes eaumernted atovas, which, when o m-
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Military Tailors and Qutfitters

By Appeintment Lo

THE ROYAL MILITARY ACADEMY, WOOLWICH

for the past Quarter of a Cengury

I L L L L N e T e e R RN T e E L L RN LR T TR I P

¢ Mess Jacket, Vest and Oweralls :
} complete Bl 7 6

i

Dripner Suits - . - lrgm £9 19 6 E
‘ E lLounge Suits - . - - from £6 6 O
| H
I
0
f

FrrBad I FFFRANA PR d |t ppuna i nnnnnnn s i aranad ba P AN I PR A bR upn?

4 special discouwnt of 109, 15 alwaya given to Geatlewen Cadats,
past end presool

EXTENEIVELY EMFPLOYEL oy QFFICERSE
RECENTLY COMMISRIONED FRUM THE SHOP,
' AND AFPOINTED TAILORS T+ THE ROYAL
' EHGINEERA TRAINING BATTALLION, GEIATEHARM,
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INNEAR%;@%;},;@;SHUTTERS

<
EabriH

“tary Covege of Scferce, Red Barracks. Woolwich,
Coage fitted wityh o Kinmear Shutter, 107 07 bgh = 18 17 widae
Kinneur Shutters are eminently saltable for
GARAGES, LNGINE SHEDS,
TANKE AND TRACTOR SHEDS,
GUN AND WAGON SHEDS,
AIRCRATL HANGARS, DRILL HALLS,
WORKSEOPS, ecc.

SQLE MANULKACTUURLERS |

ARTHUR L. GIBSON & CO., Ltd.

Tieodl Offies - ]
RADNOR WORKS, STRAWBERRY VALE,
TWICKENHAM
Teimphone 1 POPESGRIWT 22746 (2 inen),

firanrh {1ficcs
BEAMIMCELAM - 1Y Watesns Soreel Mallarg 0407)
LRSI 2], West Goorge Street (Centeal 1557
MAEMCHIZTER « 20, Dearspaze {plackfrars 3138
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“BAKER'S”
FURNISHING

Whether it be replenishments of Linen, lresl curtains
of chair covers, a single pivce of furniture or setting
up house completely.

You can furnishh convenicntly, enticely, and at a very
considerable saving of expense throogh © Bakers.”

Proof of the saving of eapense to you, and the con-
venicnce, is best provided by the hundreds whoe after
exanuning every other source of supply have set up
house on retiremnent through < Bakers.™

Su maay bawe recommended © Bakers,” that we have
extended our Linen, BHanket, Bedding ardi Furnishing
Fabric Showrooms on our own premises constderably.

We have concentrated on Furaiture and all Furnishings
by cteating a specialised department in co-operation
with the finest Furnishing houses in the country thos
offering a wide cholec of prices and quality,

PERSONAL WEAR

At 2, Upper Famer Sircet, Golden Sqnare, it &t possible io nba::'rm
in the Sample Roomr evrry quality and kind of Men's wearing
apiarel, bath for at bowe and abrsd, wt exceptionally loa peices,

COME AND SEE FOR YGURSELF—OR
WHITE FOR PARTICULARS

2 UPPER JAMES ST. (080 5rens) GOLDEN SQUARE, W 1.

Tolephone ; Gorracrd 63561




STEEL SHEET PILING

is lhe mosl suitabie material for the rapid and
economical construction of permanent retaining
walls capable of withstanding high pressures. It
is now successfully appliad te Docks and Har-
bours, River Protection and Sea Defence Works, )
Bridges, Buildings, and practically every other

branch of Civil Engireering, Larssen piling
represents an important development in engineer-
ing practice, and is backed by over 30 years'
successiul experience in all parts of the world. - B

Detabed nfornaton on the applcation of  Larsses
Pling 15 supolied free on request

THAMES HOUSE, MILLBANK, S.W.1

Teleybtmo : Yictorla 2424 4 lnes) ‘Telegrame ! ' Flllogooern, Sowest, London,™
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Q45T PROVECTION ON THE NORTH S84 COASTS OF
HOLLAND, FRANCE, BELGIUM AND GERMANY,

Ev ]. H vax ner Bueror.
fugineey of the Netherlands Stafe Waterivays Administralion,

Transtuted and printed by permission from the arficle sn " De
Inpenienr,” No. 50, 1933.

{Figures 1, 2, 3, 4. 0. To, 2I, 1%, 22, 25, and 26, are issued boind
separately a5 an wenexurs to this number of The B.E. Journal,

Reprints of this article, including all photographs and plates, wmay
be obtained {rown the Editor, Roval Euginesrs fournal, Chatham, ot
the cosl of 25 6d. post free.]

THE coast-line of the sastern borders of the North Sea consists mainly
of sand, and is protected by works of very dissimilar construction.
Little is kitown of the forces at work along Lhese coasts, in particular
regard to the transportation of sund and silt which influences the
alterations in the coast-line more than anything else. These
phenomena must be thoroughly explored so as to make it pyssibie
to apply the necessary measures for the proper mainienance of ~he
foreshore, the tideways and the adjacent shipping fairways.
Although the Dutch shore is being quite heavily attacked at certain
points, the situation is rot unfavourable on the whole.

HizToRICAL.

Tt is believed that duning the ice-age that part of the North Seq
hying Lo the south of a line running approximately from the mounth
-of the Humber to Cape Skagen, was dry land, and that by the
miclting of a great part of the land-ice on the surface of the earth,
the sen-level rase appreciably and the North Sea spread southwarcs.
The submersion of this part of the land is to be attributed to a small
extent to the seitlement of the sea bed, following the melting of the
land-ice in Scandinavia ; the surface pressure then decreased, the
lind rose, and the area slong the southern edge of the North Sea
therefore sank., Several periods arc distinguishable since tle
retreat of the land-ice, each of which has left its mark on the forma-
tion of the Dutch coasts.  After the sea-level had risen, sands and
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clays were first deposited and then, after the Straits of Dover had
been broken open, a raised beach stretching almost as (ac as Alkpiaar
was formed from detritus from the sundered isthmus. In the
partly cut-off stretch of coast behind this ridge, the old marine xay
was tleposited, and after this avca had been completely cut off, peat
began Lo form there.  The last and present period, which began, 't is
thought, about the year 500 A.D., is distingnished by storms ard a
heavy rainfull, causing a powerful coastal attack which has, to a
great extent, destroved this ridge ; on {he landward side of it, in
sheltered places, is a new landscape— the recently formed du es.
The sea then again obtained access to the previons shore arca, the
upper layer of peat being now covered with a sandy silti—the recent
marine cluy,

After the beginning of this unfavourable period, the inhabitants
af the low-lying lands near the sea were increasingly troubled Dy
inundutions, and their fight against the water had begun when the
first dykes were thrown up against it. Duwring a long pericd,
experience in making dykes led to ever more suituble methods of
constructions ;  the people bepan io go larther, and graduzlly
recovered large tracts of lost land ; continuing io the present day,
this has culminated in the reclamation of a large part of :che
Zuiderzee.  As long as the present period lasts, dnd is not super-
seded by a more favourable pertad, ihe fight against the water mast
confinue.

Hd docements and maps make it almost sure that the coasl of
Holliuaxd has retreated consaderably in the course of centuries. o
reconstruct the previous coast-lines, old records must be searched
will care, for maps before 1800 arc Irequently inaccurate owing to
antiquated survey meothods, At some points where the protecting
row of dunes threatened to be swept away entirely, and villages and
cultivated land lying behind would be inundated, attempts wore
viery eatly made to build short lengths of dylke, to cheek the retreat
of the coust-line.  The first dyke ai West-Kapelle was buill about
r500; the first villages of Huisduinen and Vlieland had besn
protected by dykes by the beginning of the cighteenth century, but
all these works were later lost to thesea. The sea-dyke at West-
Kapelle moved repeatedly landwards, and the two villages were
at last swallowed up by the sea*  The retreat of the coast-line
near the Helder is illustrated in Fig, 1; in this its position is shown
as in I57r, I702 and 1866 the position to-day is miuch the sarie
as in 1866,

The present-day sca-dykes ar West-Kapelle and near the Helder
have been kept up at great expense by building out short groynes in
front of the dykes, and by covering the under-water slopes in froat

* For the submersion of the village of West-Vhcland see Section IV of the Seturs
ot Publfic Werke, 1865, J. V. D, Yegt, Mumorangdum an the past ane present
comlitions i ¥lieland, ete,
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of them with stone, with and without fascine-mattresses underieath,
Where threatened, the coast has been protectod by dykes. The
building of dykes dates back to the Middle Ages. It was natur:] that
these structures, already adopted with great success along the
banks of liland scas and large tivers, shoull have been cons dered
suitable far the shores of the North Sea, but experience taught our
torefathers that the dyke, by itself, was not the proper consttaction
against the sox,

At the beginning of the nineteenth century, howewver, i: was
realized that groynes erected perpendiculatly to the shore at tegular
distances apart provided a much more efficient profectivn 1o the
gently sloping sandy shore. This discovery was very fortunate
hecause along our coast there was o northward movement of the sand
by water and by wind, and the groynes, provided they are rativnally
cunstructed, hold up this sand, and teo & great extent prevent further
crosion of the coast,

The building of the groynes on the Islands of East Friesland and
aleng the Belgian coast began with the last century, those aicng the
Danish coast much larer. The existing coast protection works
from the Straits of Dover to Cape Skagen are shown in big. 2.
Those in Holland in Figs. 3 and 4. Tt will be <een there thut the
eastern shores of the North Sea, which consist mainly of sand, are
only protecied here and there. It is now known that the existing
protective works in Belgivm, Holland and Gertnuny need not be
extended much at present ; on several of the Frisian Tslands, hoveeseer,
very considerable suins ure necessary to improve and rencw ihe
existing warks, for on several islands (he tideways or "' swills * 1un
close inshore and very scrious erosion is taking place. The
protection of the Danish coast to the north of Blaavandshoek, is by
o medns yet complele ; the difficulties of building groynes the e are
obviously very great owing Lo the heavy seas which get up curing
storms in the very deep, broad channel south of Norway,

MNEED ¥OR [NVESTIGATION AKL CONSTANT MEASUREMENT,

It is important that on each scction of coast the reasons why
protective works are or have not been necessary sheuld be investi-
gated, not forgetling the problems which will have to be taken
account of in the future, Itis beyond the scope of this 2rticle
to go further into this, and comparatively little is known abou: it at
present, '

ExisTivg ORGANISATION aND 1TSS RESULTS.

The coast of Halland is 42z km. long. It is under the control of
25 different authoritics,  This is presumably why there exist some-
tinres entively independent milcage sysiems un varions secticns of
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the coast. A clear general view is given in Figs, 3 and 4 of what may
be considered the mileage system of the North Sea coast of Haollund -
the milcage measurement count (In kilmmetres) along the coust
1s also shown, The chart, Fig. 5, gives the average annual moe-
ment in each coastal section :—

{1} of the fuot of the dunes, (2) of the high-water mark, {3 of the
low-water mark, (4) of the underwater contours at 5, Jo,
15 and 20 metres below low water, for the period of about 30
years, during which data have been collected of the annuval
shore measurements (begun ubout 1850} and the soundings
along the shore.

The coaszt-line s 17 water {56 km.), 1/7 sand flats (40 km.), aly
unprotecied dunes with beach {igs km.) and 2/7 protecied coast
(17 km.): this appears from the running lengths classification
shown in the Chart,

We see from it also that the protecled sections of coust have
undergone little change in this comparatively shert pedod; this
also applies fo the unprotected parts of the so-called * free
coast, that is fo say the coast of north and south Holland, which
has no sand ““ bars" fronting it. The protected coasts of Koegras near
den Helder, and of Viieland, which were only groyned in the second half
of the period, are meore deeply croded in consequence.  On the other
hand, considerable alterations in ihie coast-line have ocomred in tle
estuaries and alung the arms of the sea,  This is due to the continl
changes in the < bars " and in the " swills " adjoining them. The
anlargement of the Beer, near the Hook of Holland, duetothe improve-
mertts to the Nienwe Waterweg and the retreail of the estnary of
Brielle should be noted.  There has been considerable aceretion st
the western and eastern ends of Ameland and the western point of
Schiermonnikoog, due to the sand-flats moving from the bar area
of the neighbpuring estuaries and depositing themselves against the
shore. The Lngelsmanplaat sand-bank, between Ameland and
Schiermonnikoog, has considerably decreased, and as this decreas:
has frequently been obszerved it appears to indicate that this banis
will eventually disappear. The accretion on the western shore of
Terschelling affects the high-water line amd the fool of the dunes
only, and so far as the high-watler mark is concerned, is due to th
beightened deposit of sand on the broad stretch of beach called
Noordvaarder. The foot of the dunes has moved seuwards, owing
to the fact that a series of “Jrift-dykes’™ has been made on this
stretch of beach ; see Tig. 4. The foot of the dunes has simmilarly
moved seawards as a result of the drift-dykes on the beach at
Hors, at the south end of Texel, und on the western part of the
Boschplaat at the east end of Terschelling.

n ather parts of the coast, in the estuaries and arms of the sea, an
the other hand, coast erosion may be observed ; this is very consider-
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able, for example on the Istand of Rottumeroog, see chart Fig. 1.
This unprotected island is gradually shifting to the east and must
in the long tun be submerged by the Westercems. One of the mzin
occupations on this island is building drift-dykes tq protect the
Brassland on the Wadzijde and the watchman's house, which has
often been swept inilo the sea eastwards, being then rebuilt, The
erosion is considerable too at Goeree, and on Texel to the west of {18
village of Den Houotn : and particularly at the northern end of tqe
Eietlandsche coast. Figs, 7 and & give o clear picture of these
sections of coast.  Near Den Hoorn the offshore bank is less gently
sloping and the coast erosion there is apparently o result of the
very small supply of sand ; the retreat of the shore of Eierland, on
the other hund, is to be attdbuted to the presence of » swillway close
inshore,

A study, incomplete however, of some of the estuaries leads one
to suppose that the alteration in (he banks lying within them, ard
those off the coust-line, is in no way arbitrary ; there seems to be a
fixed rule, but the rule ix oot tlentical at different places.  The
banks fn question, whese extent is proportionate to the size of the
estuary, act as sand-collectors, which periodically  shed  shoals,
and these shoals usually unite later with the heach To decice
whether the construction or widening of coastal protective works
aleng or close to the estuaries or arms of the sea is necessary, te
sand-banks Iying in front of them should be studied. The nnde-.
water contours 5, 1o, 15 and 20 m. below low-water mark alec
those studied ofl the “ free” const in north and south Hol-
land | these cotbours have not neticeably shifted @ this indicates
that the alterations oceur exclusively inshore. The preliminary
results of the investigation of the movement of sand along the
coast tend alsa to stress that, under favouralle weather condition;,
the movement of sawnd greatly decrcases below 5 m.; that the cor-
paratively weak coastal current has probably little effect wiile the
wind carrent, and the wave movement in the region of the breakers
do all the work, It is not yor possible to draw any very definite
conelasions ; Lo do this it will be necessary to make a prolonged study
of the whole coast including measurements and sourdings.

AnruAL CosTs,

Fig. 5 gives us the average annual cost per kilmnetre, fromm Igo;
ta 1931, for each section of coast. Tt will be seen, however, that th=
cost of the sea-wall is the biggest itemn and, cxiept for the Peticmer
sea-wall {about f. 14,000 per km. per annum), have amounted t)
f. 23,000 10 f. 30,000 per km. per annum. At West-Kapelle the sea-
dyke suffered considerably from storms for several years; the Honds-
borsche sea-wall has been gradually rebuilt from roz2 onwards ; the
sca-walls at the Helder and at Hornlje on Texel have been rajsed
gnd strengthened, while the under-water protection work there Dias
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beert mach strengthened. The cost of groyne protection varies
greatly ; osouth of the llook of Helland it runs from {0 3000 to
f. 9,000, and north of that point {from f. 10,000 to £ 13,000, in each
case per k. per aneum. This great difference in cost s undoubtedly
due to the heavier atrack to the north of the Hook of Holland for it is
alsg a less shebtered position.  The groynes of Delfland wore rebuilt
and strengthened belween 1g9zo-1931; at Koegras and Vlieland
many new groynes were built and many rebuiit at that time.

‘The most important annual and capital costs from 1goe-14931 are
given in Fig. g ; in this chart, ax in that of Fig. 5, no account has been
taken of the rise in prices after 1919, From Fig. g it will be seen
that the total annual cost of coast protection s considevab ¢, varying
from azbout £ Boo0oo to as moch os £ 3,000,000 ; on the average
f. 1,300,000, The average annual expenditure by the Government
on sea-protection works amounts to {. 687,000 or about 33 per cent.
of the average total annual disbursetnents on all works by the State
Waterways Department in that period.  The fast-anentioned hgure
does not include the cost of dykes along the mouth of the Nieuwe
Waterweg and the harbour groynes at Scheveningen and ¥muiden.

CLASSIFICATION 0F YWORES,

The coast protection works on the eastern border of the North Sea
may he classified as:—
I. Longitedingd works,
() Sea-wulls and sea-dykes. {8) Defended vuter duncs.

1. Groynes.

The works under 1. aim at preventing erosion of the forzshore, 1.¢,,
above low water ; it is protected in several ways. The sea-walls
or sea-dykes generally have a normal dyke cross-section with a fiat
outer toe, whilst the protected outer dunes have a solid sea-wall or
else the foor of the dune is revetted to a certain well-defined
cross-section. ’

The works under 11, the groynes, run from the foot of the dune
to just below the low-water line | are placed as a rule at reguiar
distances from each other, perpendicularly Lo the shor:, with the
object of stabilizing the low-water line and consequently preventing
the foreshore from being eroded.  With a gently slopinz beach as,
for example, ot ** free " coaslal sections, groynes are the right form
of construction. When, however, deep swills or waterways run
close fnshore, as in the estoaries and other arms of 1he tea, groynes
cannot be maintained a3 fixed points, or only at great vosl and as a
rule seriems lowering of {he beach stll ocewrs between the groynes.
In such cases the fascine mattress work must be carried downunder-
water on the sand at least as low as the bottom of the swill and
the revetment of the foreshore above Jow water is alnost always
necessaty as well,




t937.] COAST PROTECTION, 7

ADAPTATION oF TvPES oF CONSTRUCTION To DIFFERENT SiTrs,
I {a). Sea-walls or sea-dyhes.

In this part of the Xorth Sea these works only occur in Holland,
Cross-sections of the most important Dutch sea-walls are Elven n
Fig. 1o

The sea drops to grear depths immediately below the sea-wall it
den Heider and at Homtje on Texel; these places can only be
protected by providing a continuous revetnent on a tattress
foandation which, in the shallower parts, may be repluced by groyne
defence | see Fig. 4. The Hondsbossche und Pettemer seit-walls, ns
a result of the erosion of beach and danes, lie in a gap inthe continuous
range of dunes on a flat apen stretch, and are protected by lines of
groynes.  The sea-dyke at West-Kapelle liss on a shallow chaon
and is only partly protecled by shore groynes, while the deeper
under-water parts are mainly protected by rawdom rock filling : ma-
tress foundation is hardly employed here at all.  Above low wator
these ses-walls are as a gereral rule rather flat, and are heavily pu-
fected.

I (). Profecied onter dunes.

Some representative cross-scetions of the construction in use for
the protection of the outer dunes between the Straits of Dover and the
Jade are given in Fig. 11: Figs. 12,1 3 and 14 show some HBelgian
and German types of these longitndinal works, They are as 1
rule of guite light construction, and are siten built 50 as to serve as
4 permanent promenade for the bathtng season,  They ure classificd
as sea-walis or revetted dune slopes. The sca-walls are stable in
themselves, and the {up slope has a coneave {Scheveningen) or veriical
(Juist) crosscection. The protected dune slopes lie below a solid
bank (Sandgatie, Middelkerke and Terheiden), and these have an
S-shape {Norderney} or hollow {Borkum) cross-section,  Th:
existing works, on the whole, do not have to withstand any verv
heavy atlacks, except those on Borkum and MNorderney, where tin:
inshore channecls are rather deep, The Joist section sea-wall i
generally strang enough to stand the shock of the waves : from time
to time the Borkum section seifers siorm damage ; the Norderney
section js on the whole satisfactory, as here the waves, by an un-
obstructed ron up the revetment of the sca-wall until quite spent,
are entirely contralicd.

A disadvantage of the steep or concave face is that the waves shoo
upwards and are blown landwards ; this is apt to do serious damage
to the cultivated dunes or crops Iying belind. That is why an
inclined or slightly S-shaped face best protects the outer dunes with,
or without an upper slope an which the wave can run up and eXpent.
itself completely, In the past the mistake was often made o
nat placing the toe low cnough down ; then if Liter the foreshore
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levels fel, extensive and costly extension of the toe beci.me neces-
sary—see Fig. 11, Middelkerke, Scheveningen Juist and Borkurn
gections ; a.l_so Fig. 14, in which the cross-section, onig nally suit-
able in shape, is seen to be entively lost.

DescrieTion or GROYKES.
11, Groyees,

Fig. 15 gives some represcntative cross-sections of the different
types of groynes in use between the Straits of Dover and Cepe Skagen.
These do not by any means include all types of groyne construction
which have been adopted. Mo reinlorced concrete construction is
included, Copcrets has not on the whole been satisfactoy in with-
standing wave action, The French, Belgian and Zealand types all
use the open rows of piles as surf-breakers and saml-catchers ;
the DBelglan groyne is much wider than (he other two, The older
Belgiun and Zealand groynes, are revetted with stone pitching
set in compartments bounded by wattle walls 1 but the wave action
on the parts of the coast which are protected by the Fleinish Banks
is not very heavy. In DBelgium all this work is as a rile done in
winter so a3 not to inferfere with the bathing seasen ; to the north
of the Hook of Holland, owing to the fregnent rough winter weather,
this can hardly ever be done except in summer,

g, 16 shows the Zealand new type with the stone revetment
secn in the foreground. The groynes of Deland, North Holland
ard ¥liekand are generally similar ; the Delfland and Vlieland groynes
have much heavier dutped stone protection, however, and as a rule
the mattress work is much move extensive,  Whilst these grovnes are
situuted on 2 gently sloping shore with shallow toe slopes and are
intended to maintain the low-water mark in place, the griynes on the
Gerrman Frisian Islands are usually on a fairly deep waterway,
where pronounced lowering of the beach is the rule. The German
groynes are frequently very wide, as a result of regular additions
to the revetment of their edges—see Figs. 17 and 18, Later, instead
aof the above revetment, light sheeting was introdu:zed to pro-
lect the sides; still later, after serious damage by the ssa—see
Fig. 19—und a considerable lowering of the beach, an entircly new
form of groyne was used, the sides of which were prutected by
waled sheet-piling—see Figs. 15 and 20

The mattress work evenin the new groynes is of smal. extent, and
iz covered with small stones winch, in rough weather, are often carried
away from the foundations. The latest type of groyme, built on
Borkumn, conststs of a single line of irun-sheet piling, which may or
may net be doubled at the too, all round which lhere is mattress
work covered with random rock rubble—Fig. 21 The groynes on
Wangeroog have wooden surf-breakers.  The Danish groynes consist
of one or more rows of retaiping-wall, protected by heavy piles of
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dumped stone - these sink intg the sand very quickly, which is ¢, ba
ascribed tp fhe absence of any foundation under the stones—sge

The art of building EFoynes and the correlated protection cf the
outer dunes dates from the beginning of the Niketeent) ceninry and
50 5 still qaijte Youry,  Qwing g Want of experience and vEery
limited knowledge of the foreshore Phenomens, Works were orighnally
of much tog light ronsiniction, Graduully other and hegyiey Con-
Struction was adopted - wood, stone, CONCTELE And iron were suc-
cessively tried. Fyey, How the construction s in many case: fap
from rational, becayse the earlier methods of cOnstruction iave heen
adhered to tgp c]ns,ef}* ; becaunse the Inaterials which WCIE at hind,
stone revetment jy particular, have been used again jin rebuildig -
and lastly, becauge the purpose to be served by each component
part of the protective WOrks has not peen understood,

To the north of e Hook of Holtand, wiiors the seq attacl: i
heaviest, seyera drastic bur rationg] changes in cobstonction hiayve
Lutely been introduced, e, by

1. The application of eXtensive nuttress worl covered with
heavy stones {200 to 1,000 kg.) both in front of and alongside 1
toes of the Delfland Eroyies.  This mattress covered with stope
has been adopted in Vhialand wiih SIC0ess | It provides an immcar-
able rampart in the arca of the breaking surf s that the soid
Part of the groyne iy attacked much Jess heavily,  Mesides this
the mattress work collects a lot of sand and 50 pushes the low-water
line seawards by raising the brach-leve],

2. The substitution of 4 solid groyne of stope pitching surroundid
by a long retaining-wall of short wooden piles in g single or a doukle
row joined together, Tl form of construction was the necessary
tonscquence of e unusually serions lowering of the beach in Borkyn
In 1G27, wlen the uld groynes were entirely destroyed, Tven cn
beaches which are not continuously eraded this construetion is gnile
rational, because the shope in the North Seq petiodicaliy changes iis
level as new said-bars forin in the seq i these harg MeTge with the
shore or Inay be separated from gach other and from the foreshors
by deep swills rarallel to the shope,

From the daily measuremonts of (he hetght of the beach, whicl:
are still beiny made an Texel, Vlieland and ’l‘nrscheuing, these sand-
banks appear to rise out of the sea in about amonth ; the difference
between the maximum and minimum levels of the foreshore whick
lies between low Wwater and half-tide iz very considerable,

In most cases groynes have had to e rebuilt owing to the
thclosing sides glving way : under the periadical lowering o
the beach, the groynes broke up and sank ; the foundations of
the groyne are usually rebuilt at g lower level but buiis up to the
former height and CrOss-saation,
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The modern standard groyne would e constructed -

1. The toe or sea-end is made of a rpaite considerable mattriess work
covered with lieavy stones {blocks of 200 - 1,000 kyr). The we must
be in the region of breaking sarf ; sometimes to reduce the osier and
brushwood foundations the under-water work is finished off with
sandbags,  ‘The mattress work can be gradually narrowed : 5 it goes
up the beach bub riust be carned op as {ar as half-tide level,

2. The head or land-end consists of a single iron wall 3 to 54
metres decp, stifiemed at the top with twa U-iron gircers, and
reaches from just below the half-tide line right up to the foot of the
dune,

The toe of the groyne, owing to its construction, collects sand en a
large scale, and should maintuin the low-water line in position and
push 1t seawards. The head must be set fur enough up tovards the
dune to prevent any washout of the beach belween it and the foot
of the dupe.  ¥ig. 2z illustrates such a groyne.

Although the coast of Hoelland is, on the whole, not unfivourably
sifuated, several seciions of coast are at present a heavy charge for
maintenance, whilst hittle or nothing is known of whal may be reguired
in the future. The conditions are more or less the same along the
rest of eastern seaboard of the North Sea. A therough study of all
the coastu] phenomena of the North Sea coast will irclude the
currents in ilie shipping channels and minor witerways By thas
means alone can the proper timely steps be taken to prevent forther
coast erosion ; to make perownent sand wnd silt aceret ons where
required ; to prevent the stlting-up of shipping channels ard fairways
to the sea ; and to desiyn the most suitable works for coast protection,

This inquity will include the collection, investipation, classiilcation
ard tabulation in terms of cormparable units of existing nnd period-
icatly appearing duta; and compiling yeports on all construcked
wotrks, on tides, " stgrim-tides, "’ on the imovernenn of sand and al
allicd matters, Numbers of old maps exist i variows archives,
and, although frequently inaccurate, often gontain unportant in-
formation which should be extracted. Weeords of bor ngs are an
indispensable part of ouwr knowledge of the geological formations
urder the coast and must be collated too.

Perronic KESURVEYS,

Periodical data inclode hydrographic surveys of th: coast, the
gstuaries and the arms of the sea; Leach surveys . soundings
alomg the coast i frond of the beach and on the bars and banks
records of tide and other watgr-gauges.

The hydrographic survey of the Dateh coast, begoun about 1800 to
assist shipping, has mapped the navigatien channels to the zea,
buoyed them and published chavts, The constant changes in the
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sea bed involve regular periodic resurvey, which has led to the issue
of a new chart for each successive survey of the satme zone. The
great accuracy of these charts and their more or less perindic: ]
appearance, provide very complete data for studying the changes in
the coast. Shore measurement was started by the Highways Depari-
ment about the year 1850, Mceasurernents are made annually alony
the whole coast of Hollanel {st stations r kin. apart, ench marked by
4 datum pile} of the position of (he foot of the dune, the high-water
mark and the low-water mark in relation to the station-pile. Thz
land messuremnents which record the exact alterations in the coast-
line, point to a cerlain periodicity in the changes and give proof of
the satisfactory cHects of groynes in checking coast erosion.

soundings on the banks are as a rule only made in those parts
where the coast is heavily attacked by currents or much open to
storth clutnage,  [nthe latler case a record of the submarine contours
is requitred? at regular intervals.  Along the Dutch coast and that of
the adjoining countries antomatic tide-gauges at certain places keep
a continuous record of the tides.  From these data, mean high- and
Fow-water levels are caloulated, and the highest and lowest water-
levels are reconted, The frst Dutch automatic gange dates from
1830 ; the rosults are published at reguler intervals.

The Duteh study of the coast also inclodes the collection ancd
digesiion of new data, which is especially necessary to add io our
existing knowledge, as well as for (e initiation of new projecls
anil the subsequent desizn of the works, The minute examination
into the suitaldlity of existing works s necessary to enable one to
judge whether technical or econamic improvements are not possible.
The dams of {he Newwe Waterweg to sea, the dam of the Hellegat to
guide the current amd the groynes va Vieland are now being sab-
jeeted to further exanination for this reason, ’

This previous examination of all projected improvements is desir.
able whenever considerad necessary, as, for instance, when any partic-
ular stretch of coast begins to retreat or when any channel or fair-
way begins to silt up.

OTHER NECES3ARY PERIODIC OBSERVATIONS,

Among the new data to be collected s the charting of the ceastal
area, with detailed soundings, current meusurement, observation
of the salt content, specific gravity and temperatore of the water,
as well as the observalions of the movement of sand and silt in the
currents. Detailed maps of the cosstal area are essential  Acrial
photography has already proved its great value for such surveys,
but detailed soundings in certain parts of the =ei willstill be pecessary,
and as a rule these soundings will have to be taken periodically.

‘The moverment of sand and %ilt is most importani, as this exercises
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a predominating influence on the changes in shape which the coast
undergoes.  Along the Dutch coast sand is carried in a northerly
directien, but it is by no means certain at present where this sand
comes from or how it is distributed aleng the coait, in the
estuaries, the oculer harbours and the Waddenzee (Frisian seu).
Part of this inquiry will include the taking of samples of sand at
various points in order to cxwnine the size of grain aad colour.
Zand is {ransported by water and by the wind.  In the water this iy
not directly perceptible and, from investigations which are still quite
incomplete, the principal factor 1s not the coastal current, which is
comparatively leeble; Lut the wind, the current which it induces
and the wave movement in the zone of the breukers seem to be the
largest factors. The transport of sand along the beach, on the uther
hand, is visible and abvigusly not inconsiderabls, as large: drifts are
formed by it in a short thne, leaving a small part of the blown sund
fixed in position--see Fig, 24, The transport of sarl und silt is
complicated because it is caused by such wvery diveree factors
the movement of tides, the waves, the wind, the condilicn of the
sea-bottom and of the beach, and possibly many other more or less
correlated factors. Thus the solution of this problem is far from
simple.

At the last shipping congress held in rg3z ut Ven ce, several
important reports on coast protection in various countries were
submitted. From these and other publications it appears that the
desirability of a thorough study of coast protection, and particularly
of sand-transport and correlated phenomena, s admitted everywhere.
As far as Holland is concerned, the stady of the whole Duteh coast
was taken in hand officially by the Wighways Departinent some
years agt. At the present time the mouth of the Nienwe Waterweg
and the estuary of the Viie, duter alie, are under investigaion, whilst
a study of the evosion of the coast of Eierland, on Tex:l, and the
western shove of Schicrmonnikoog has heen begun.  For the general

“investigation of the Dutch coast a sea-going survey ship has been
commissioned.

This inquity opens up, in many ways, an entirely new field, The
methods and the ingtruments are more often experimental than not.
The possibilities are very great, the results are often very surprising,
so the wark is very attractive.  The co-operation of varicus serviees,
adhmivistrative departmentsand other people, is neccssary for success,
also to make it possible to correlale such a mass of he erogeneous
data,  Great interest is already being taken in these investigations
and the co-operation asked for is being given with the greatest
goodwill.

‘This general pressure to get to the bottom of all the Hroblems of
the coastal zone by mutual co-operation will undoubtedly lead to
solutions from which we shall learn 1o understand these phe-
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nomena at last. We shall then probably thereby learn to see
that in the long run the requirements of coast protection, land
drainage awd shipping must all be looked alter together in as
practical and economical a4 manner as possible, :

WoTEs,

{1) Fascine mattress work [(Bezfnking) which is {he combinetion of
several " Dinksdnukhen ' is made of fascines of willow or other suitabla
brushwood, fastened together and is sunk to the bottom in the exact
position for tle foundution by small stones piled evenly upon this
floating raft. When in position on the hottom it i3 covered wi:h ran-
dom rubble mock filling {Hestortizgh of a size suited to the exposure,

Fig. 25 shows wattle-work compartments (Viechttsuin, Viechfwerfk)
Ex which the smail sfune is kepl in place while the raft is sinking,

f2] A drift-dyke {(Stsifidvd) is built upof wind-blown sand frim the
foreshare arrested by rows of arfificial obstructions such us fences of
pine branches, osicr, or other suitable materials, in conjunction with
lines of bent-grass and straw-bundles sel in the sand. A low ridge of
sund, Lhe drift-dyke, is thms formed : a second fence is then placed on
the fArst drift-dyke and more bent-grass or straw is planted, and sv on.
If all goes well, the driit-dyke in one summer may grow so bro:d and
Ligh, that it will stand fiom against modevate or even strong sicom-
tides, By the planting of viable hent-grass the natural vegebalicn is
accelerated, and after some years this wegetation takes over the work
of the dead materizls. The bent-yrass grows through the newly crifted
sand, and thus holds more and more sand. DBy this process, :lmost
entirely by natural means, the drift-dyke will finally grow into & broad
chain of dunes, sec Fig. 26.

{3) Pinned sfravw-mat work (Aremsmaf) is o sbraw coveting pinned
down on the cluy surface of the upper portions of the long gentle slopes
of Dutch sea-walls to prevent or reduce wave scour at times of storm
and high tides, see Fig. z5.
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WANA,
By Ligvt.-Coronil R. L. Bonp, ns.o., mc., R.E.
I WarimsTAr.

GENERALLY speaking ome's first impressions in Waziristar, are a
mingling of shame and pride ; shame that one should have been so
abysmally ignorant of this intensely live und interesting corner of
the Empire; pride at the remarkable feats of engineering and
administration that those who have gone before us have achieved
in a hard and vniriendly country, legititnate pride also 1hat one has
been privileged to add somewhat to the stracture, of which the most
important wnd dificult parts have been designed and erccted in
the past.

To the writer, before his arrival, as o most of these visiting
Waziristun lor the brsi time, it presented a mental picturs of hard-
burnt rocky mountuains, tough and rocky roads in early stages of
development, a country inhabited by people armed to the teeth and
waiting to take a flecting shot whenever opportunity offered.  Tar
from this being the case one finds three fine tarred roads, perfectly
graded, with snrfaces that conld not be bettered in Englund, fast
roads where an average of 30 miles per hour cn a 7o-miles run is
casily attained in spite of rising 6,000 feet in the process; quite a
large mamber of people who carmy noguns and are, for those who work
amongst them, normally friendly, hospitable and humarous.

Waziristan then is roughly that block of the N.W. Thoentier af
Tndia which stretches from the Kurram in the north to the Gomal
River, the boundary with Baluchistan, in the sonth, a distance of
100 miles as the crow flies.

It is bounded on the west by the Durand Line, the boundary with
Afghanistan, and on the east by the administrative border, the
invisible ling running along the foot of the mountains separating
tribal territory from the seitled districts of British India. This
rectangle 1ou miles from north lo south and yo miles from east
to west is a tumbled mass of mountaing rising near Razmak,
centrally pluged in the western section, to 15,000 feet.  From eust
to west it s traversed by three main practicable routes.  In the
north the Tochi River winding through a highly cultivaled wvalley
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from the Alghan border to Bannu; secondly the Takki Zam, a
stream taking its rise near the upland platean Hooo feef high at
Razmak and winding in tortucus curves throngh deep and navrow
gorges till it reaches the plain near ‘Lank ; and thindly the road which,
following the Wana Tol {" Tod "—stream) for some miles, climbs
over the Madijan and then follows the Danawat and Shahur vivers
through the famous Shahur gorge till it joins the Takki Zar1 at
TJandola ten miles from the border.  Forming the southern bounddary
of Waziristan is the River Gomal, another important line of com-
munication from Afghanistan into India

Joining the Tochi to the Razmak pluteau is the main read rsing
rapidly from Tal im Tochi to the Upper Khaisora valley, climbing
in the last few miles up a tremendous hiliside, over Razmak }arud
{7,300 feet}, on to the platean. This latter Touwd forms a link in a long
roadd running tonghly parallel te the Durand Line by Mir Al
Ruzmak, Wana and Fort Sandeman, and lioking the forwvard
garrisons of the frontier from Thal in Kurram to {huetta,

Waziristan Military District contains also that stretch of the
North West Frontier Province between the Indus and the Tribal
barder: the District as « whole is thus roughly equal in area to that
part of England trom Dover to Bath and the Channel to the Trent;
it contains nearly qoo miles of road, of which half are metalled and
tarred and the remainder mostly snclaced with shingle.

From District Headquarters ot Dera Tsinail Khan on the Indus
the main stations of the District lie at the tips, as it were, of -hree
fingers—Bannu DBrigade go miles, RKazmak Brigade 115 railes,
Wana Brigade 125 miles away.

WAL £t 24P AR
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2. Wana,

Wana Is 4,500 feet high and 17 miles from the Afgh:n Border.
It was first occupied by a British Force in 18g4 under Sir
William Lockhart, whose A CR.E. it is interesling to note was
Captain Aylmer Hunter-Weston,

Wana lies at the eastern end of 4 plain some 15 miles lung and 5
miles wide bounded by hills rising to over 10,000 feet. ‘This plain is
of considerable strateglc importance, as from its westerr end run
well-used routes into Afghanistan and from its eastern endd lead the
passes, now traversed by roads, to the plains of India and t9 Ruzmak
and to Baluchistan. Wana has been the scene of much fighting
during the 40 years since its first occupation, and in 1gz2g, after being
in the hands of the Wazirs for 7 vears, it was finzlly oceupied by the
Manzai Brigade. Since that date the troops have lived in 2 con-
fined perimeter camp under canvas, A project to build barracks
reached the stage of completion of estimates in 1g31, but the financial
crisis and elements of uncertainty in regard to future polcy led to
the project being dropped. The cost of the work, which would
have been carried out by contract, was estimated to be roughly
g0 facs of rupees (£675,000).

3 Kuajurt Pray Consreuorion.

In 1933 an experiment was carried out in Peshawar District,
which was to affect profoundly the houwsing probiem it Wana.

Aflter the Khajuri Plain operations of 1g3v a cordon of forts was
EBuilt commanding the exits from Afridi terdtory into the Peshawar
Plain,  Each fort is garrisoned by one battalion and in 1933 two
Sapper and Miner Field Companies, with the assistanc: of the
battalions in the forts, built barracks for Lthe garrisons on a system
of mass production of hollow concrete blocks. The barracks were
single-storey of simple design and were erected at high speed in five
months.

4. IncrpTion oF Wara Projror

The necessity for provision of permanent accommodation for the
Wana garrison now five years under canvas was in the rieantime
becoming urgent, and the success of the Khajori Plain experirment
indicated a cheap and speedy selution.  Early in 1934 an approxi-
mate estimate of 40 lecs ({303,000} based on the Khajuri Plain
results, with the necessary allowances for the much enhanced
distance for carriage of stores, was submitied to H E. the C-in-(. and
subsequently to the Secretary of State.  Intimation of these pro-
posals first reached the C.R.E., Waziristan District, about the end of
June, 1934, and steps were at once taken to examine ihe funda-
mental bases of the problem.
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It is proposed in this article to indicate some of the problems
whicl had to be solved in the inception and organization o the
work. It is hoped that the technical description of the many sides
of this vast and intensely interesting troop labour project. will be
desceibed by zome of those officers who have had the practical
handling of the work.

It must be remembered that none of the officers or stafis who
dealt with this work had had any previous experience of this type
of construction, ng type designs of buildings were available and the
use of hollow concrete blocks introduced many complications which
had to be overcome one by one as they arose. Incidentally the
Sapper and Miner tradesmen had not had any experience in han Ning
these blocks,  Although the Khajuri Plain experiments provided
certain valuable lessotss, the whole problem was so difierent and on

so much larger a scale that different methods had necessarily w0 be
employed.

5. PRELIMINARY IKVESTIGATIONS,

At the very start it was apparent that no appreciation of the tiine,
labour, plunt or transport could be formulated without a complete
detail of the work to be done.  The first thing iherefore was to make
a complete list of all bwildings required. A book was cosspiled
in which were shown the reguirements of each unit. The project
had to provide for the following (—

Brigade Heawdquarters and Signal Section.

One Cavalry Squadron.

COne Mountain Battery R.A. and Post Guns.

One Field Company Sappers and Miners,

Three Indian Infuntry Battalions.

COne Section Armowred Car Company.

Two Troops Auvimal Transport Company, RIASC,

Combined Imdian Military Hospital.

Field Amlmlance Company..

Vaterinary Hespilal

Charters, Offices and Stores for Military Enginecr Services.

Supply Depot. ;

Garrison Serjeants’ Mess,

British Troops [nstitute.

Quarters and Offices for Military Accounts Department.

Pigquet Towers and Tlefences,

Tost Stores and Magazines.

Krigade Schoals.

Power Station, new Well and Pumping Plant and Reser-
voir, Electeie Lighting of Barracks; KRoads, Drains
and Irrigation Channels,

Arboriculture.




b THE ROYAL ENCINEERS JOUMNAL, . {Manco

In addition, and outside the 4o-dge estimate, the CRIE. was
responsible for the ley-out, design and constructien within the
post of Military Dairy and Grass Farm Depots, Civil Treasury,
Political rest-house, Post and Telegraph Butldings, Bazaar and other
adjuncts to the amenities of the post. Outside the post a Ciwvil
Serai is to be built und new ranges consiructed.

To cope with the extra work of this project the officers’ strength
of the Military Engineer Services in Waziristan was increase by one
subaltern (A G.E.). Originally it was proposed that twe G.E.
Wana Division (a small [} charge of some zoo miles of meuntain
road, twa cantonments, six Scouts Posts—latge forts garrizoned by
anything from one to three companies and headquarters—and many
other responsibilittes) should add the project to his normal work.
Needless to say this soon proved impracticable and the Garrson
Engineer, Major H. F. Barker, became (.1, New Construction with
an AJ0nE. to assist him, and the sendor AGE,, Captain Clayton,
became G.IT, Wana Division, :

To hark back to the preliminaries, the book referred o above
comtnenced with the detail of the establishments for every unit,
checked by the *“ A" Staif of District Headquarters, Subsequently
pages contained lists of every Dbuilding authorized by Barrack
Synopsis, unauthorized buildings requiring special sanction und ali
other details of acvommodation on which @ decision would be
necessaty, Every officer concerned was consulted—C KA, for
Artillery accommedation, ADMS. {or Medical buildings, A.D.S.
& T for ].IASLC, installations and so on, and their opinions re-
corded. 1 was very shortly discovered that witl so many interests
cotcerned, (the G. & Q. Staff and the Brigade Commuander almost
invariably), by far the quickest and most businesslike way of setthing
the hundred and one peints of policy that cropped up was to brug
them before a Committec. This led to the setiing up of tae Wana
Committee, with the Brigade Commander as chairman, the 350, I,
AA &QMG,CRE, and A3 M5, as members, and cwvery point
of general policy, scales of accommodation, lay-out, suggestions for
cconomy, trapsport and soon, was thrashed out and recoramengdations
made to the District Commander. This organization was of the
greatest value and assistance to the CR.T.; it enabled decisions
to be obtained with the greatest possible speed and saved cndless
corvespondence and discossion.

£ APPRECIATION OF Timi, LAROUR AND TRANSPURT.

The compilation of scales of accommodation was complete by
the middle of August and it was then possible to procecd with a
preliminary appreciation of the problem.  This very soon rednced
itself to the basic factor of the Tate of laying concrete blocks. Tt was
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calculated approximately that the number of Llocks to be laid
was 1,250,000, atd, taking the skilled masons and bricklayers of a
Field Company Sappers and Miners as ¢ in number averaging 100
blocks each a working day, it was pussible to show that the project
would be completed in seven years, or with two Field Compenies
available in 31 years.  Alse, irom the Khajur Plain Agures it was
possible fo work out the orgamzation required to keep these masons
fully cmployed. Actually these figares had eventually to be
substantially modified, as many changes were made later in stales
and specifications and the final detailed figures of blocks proved
to be about 1,800,000, On the other hand it was found that, except
unier the easiest conditions, the Sapper mason could nok lay as
- much as oo blocks a day, wd work on Greplaces, concrete flaors,

pointing, ctc., necessarily lewoered the average output; against
this it was found that lower rate tradesmen could do their share of
laying, so that the average per Company engaged worked out over a
year at alwut 74,000 Lleks a month for an 8-day month, In
addition to barrack building if was evident that there would be a
latge demand for skilled labour for electric light and watcr supply
work, and it wus therefore proposed that an Army Troops Company
Sappers atul Miners should be added to the troops to bhe made avail-
able. Tt was further calculated that to keep two Field Companies
Sappers and Miners working at [ull pressure 38c infantry would
b required. ‘This proved to be somewhat of an under-estiimate,
bt was the fizure actually obtainable {from one battalion.  Flence
by March, 1935, the working strenglh on the project consistad of
two Field Compames (No. g Tiekl Company Q.V.(%. Madras Sappers
and Miners and No. 20 Field Company Royal Bombay Sappets and
Miners) amcl one AT, Company (No. 8 Company K.G.0. Bengal
Sappers and Miners), 2 combination of all three Corps in one st ation
believed to be Intherto amdque, but to be followed some three months
later by the concentration of Sapper, and Miner units at Cuetta
after the carthquake.

It was furthermore estimated that a normal menthly Lift ¢f 250
tons from railhead at Manzai with an occasional denble Jift would
hawve to be met, '

The sanction of the Secretary of State to the project at a cost of
a0 lacs was recelved in September, Ig34, and a sum of 3 facs
(fr5,000) allotted for expenditure during the year. Tt wai now
possible to gee down to the project in carnest. Experiments had
already been carmied out to determine the best size of block | 1t was
thought that, with the more complicated double-storey bu dings
at Wana, the Khajuri block gin. by g in. by 18 in. was likely to he
heavy and difficelt to handle, its weight being about 735 1b.
Eventually § in. by & in. by 16 in. was selecled as boing the argest
size that could be easily handled. A sicel mould was designed,




20 THE ROYAL ENGINEERS JOURNAL, (Daney

helding 10 blocks, capable of hard and prolonged wear, and sufficient
material ordered to make 250 moulds or an output of 2,300 blocks
a day allowing for blocks remaining 24 hours in a mould. At a later
date this was raised Lo 3,000 to cope with increased output. The
steel was ordered in October, but was not all received until February,

1935, 50 that manufacture of Llocks was not practicable before
March, 1g93s.

7. POLICY A% 10 S5CALEY aND SPECIFICATIONS.

In the meantime rmuch preliminary work in couteclion with
seales and speeifications had to be undertaken.

An approximate estimate based on the prelminary survey of -
Lnilding requirements showed that the figure of 40 Zacs was likely
to be a very tight ote and, when one hy one all kinds of additions
such as mosquite proofing for all Indian Troops barracks, cement
floors, deuble sized dining-roums and s¢ on, which had not formed
part of the original simple estimate were ordered, It was necessary
to point ouf to higher authority that the figure of 4o Jecs must
necessarily be far exceeded, The ruling was then given that g0
lacs was the litnit. The Wana Cotninittee was then faced with the
task of forming the proposals in order to cnsurc that all essential
requirements were met.  The first obviouns cconomy was to build
only for the numbers normally in the station instead of for 100 per
cent, establishment.  When this was first soggested to higher
authovity 2 reply was received that two project estimates should
be prepared, one on 75 per cent, Dasiy, one on o0 per cent. |[ This
was received with mulish obstruction by the C.R.E. and died a
nutural death. The Wana Committee then produced scales of
requirctnents based on actual needs for every type of building,
and these scales were in due course approved. Other economues
were verphndahs on ona side af the buildings only (this affected the
lay-out plan as all buildings had to face south), leaving cut dining-
halls altogether and so on. Tt was not ontil Febroary that decisions
were given by the Government of India on all these matiers of scales
and specifications and it was possible to get down to design and
estimating. The importance to the engineer executive of an carly
and firm policy cannot be ever-emphasized.

&, Lav-0OuTr PLans.

The lay-out plan of the cantorunent had been under consideration
for a long while. Wana being a perimeter camp, in which an im-
pertant factor is economy in the garrison lelt behind when the
column is cut, it was necessary very carefully to balance the lengih
of the perimeter against the desire to give adequate breathing
space in the camp,
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Razmak, the biggest camp in Waziristan, bad suifered severely
from irregular growth and lack of town planning.

Built mainly in 1923 and snlsequent years, Razmak consists of
single-storey barracks closely packed, with small parade grounds,
few open spuces and hving quarters, servants' quarters, stables and
all the numerous subsidiary buildings inalmost slum-like propinguity.
It was considered desirable as far as possitle lo avoid al these
unfortunate features in planning Wana,

It was considered that, by constructing six concrete piquet towers
ata maximum of 400 yards apart round the penimeter, and providing
adeguate wire and lighting, an economical garrison could be ensured.
The liz of the ground dictated the general shape of the camp, a six-
sided lozenge. In the preliminary Dlock lay-cut a number of
factors had to be considered. Among these were :—

{&) Malaria—A powerful and energetic anopheles had his chief
habitation to the south-east of the camp. It was therefore
laid down that the bulk of the animals were to Le along
the southern perimeter to form a barrage against the
mosquito.

{8) For purposes of defence it was importunt to have the three
infuntry battalions more or less equally spaced round the
perimeter.

(e} Cavalry, Artillery and Sappers had to be remsonably near
to one another, as the officers shared one Mess,

{d) The Supply Depot, M.T. convoy test camp and Light Tank
unit were better sited at the east end, where the mwin
road from railhead entered the camp, _

(¢} Officers’ Messes were to be near the perimeter so as to have
the benefit of wide-open views. This is psychoiogieally
of importance, for it is frequently the case that the at.
mosphere of a perimeter carp after a long sojourn has a
somewhat depressing effeet and an open outleok to the
distant hills goes far to counteracting this.

(f) Ta provide the camp with its lungs a large central space
capable of being tnmed into a park was important. It
may be mentioned that given adequate water, of which
int this case there is no shortage, trees and flowers and pgrass
grow to perfection in Wazidstan, The small perks and
gardens which do exist in Razmak are a joy te behold
during the sammer, every English annual and herbaceous
plant flowering in profusion, and the same applies to
Wana.

(g) A road running completely round the camp inside the pevimetcr
was considered essential,
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After much thought and one or two abortive efforts, the final lay=
out of the camp was approved by the Government of India in the
form shown ai Sketch No. 1. The Fort shown in the sketch was i
relic of o former fortified camyp, and houses the existing we

11, power
house and M.E.S. offices and storeyard,

5. THE DEramen Lav-QuT,

The general lay-out having been approved, the next step was the
detailed lay-ont of buildings. In an expansive moment the (ILE.
suggested that unit connanders might like fo submit their own
ideas for their respective lines, Regrettable as it may seern, the
results had to be tactfully relegated o the w.p.b.; not the least
interesting feature of these town-planning schemes was the fact
that in most cases the wnit would have had to mount abort four
guards, adequately to protect its rifles and stores,

The whole of the detailed planning was then undertaken in the
C.E.E's Office, where we were fortunate in having an !ndian
Technical $1.0. of remarkable ability, ingennity and originality,
whose work in this connection was invaluable.

The principles which dictated the lay-out of ach set of lines were
as follows (—

{a} The men's barracks, for tactical reasons to be, as far as possible,
near the perimeter,

{f) All offhices and administrative buildings, steres, armouries,
and so on, to be together and grouped reund u square
and 2l within view of the sentry on the quarter guarid,

{g) Traffic circuits for ration carts to be reduced to o minimuom,
following the lines dividing the administrative bleck area
from the barrack area

{d) Parade grounds fe be provided.

{g) Officers’ Messes to face the perimeter with adequate space for
garden and tennis court for cach Mess,

A typical battalion lay-out is shown at Skefch No, 2. The
battalion arcas varied from 58,000 to 64,000 square vards, and
with double storey barracks, this gave ample room and breathing
space for every unit.

10, PLANS.

All the prelimirares having been seltled, it was possible to get
ahead with design amnd estimate. The use of the & in. by 8 in. by
16 in. block preduced many complications in design, and, with so
many different types and sizes of building, a standard design was
out of the question, It was therefore extremely difficult to keep
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the issue of designs in step with the pace of the work, whilst the
problem of abtaining adequate draftsmen jn this out-of-
spot wus by no means €asy. It is computed that
require in all about 3,000 drawings.

the-way
the project will

1r. Tue Projuer EsTiMaATE,

The Project Estimate was g furmidable task. No cotnparative
buildings existed and it was therefore netessary first of all to com-
pile from firse principles a special schedule of rates for all.types of
work and materials, on which to work ont first the detailed estimates
for different types of buildings and hence P-4, rates applicable to
cach type. The task was tackled with unbounded enetgy and
enthusiasm by the CRE.s Technical S.13.0. and Section and
completed in the phenomenally short space of tine of three months,
middle of February to middle of May ; the typing taking a further
two weeks,  The estitnate consisted of 39 parts, the ahstract alone
forming a pile some 3 feet high whilst the detujied workings formed
a tower of foolscap over ten feel in height.  Through the personal
efforts of the C.E., who with the C.R.E. went up with the estimate
to Army Headquarters, sanction was obtained in a remarkably
short space of time, The Way was now clear to po aliead whole-
Leartedly with the work,

The varions details of this project will be described in later
articles by officers who huve Leen most closely connected with the
wark, but before concluding this introduction a short description

of the organization and the progress of the work will not be out of
place. :

12, {RCANIZATION.

The Garrison Engineer i responsible for the general organization
and direction of the work, the Sapper and Miner umnits acting as
contractors. The G.E. has to assist him an 8.0.0. B & R. and an
5.D.0. Furniture and Stores. The supply and issue of storos is a
very formidable task ; the value of the materials-at-site account is
4 facs and the stores comprise hosts of different items. The monthly
Hft of stores by M.T. from narrow-gauge railhead at Manzai, 65 rniles
frotn Wanz, has been found to vary from z50 to 400 tons, many
stores such as electric light poles being of awkward dimensions,

One Ficld Company is responsible for the organization and
running of the block manufacturing platform and has built in
addition the lines of the Sapper and Miner Ficld Company. The
vther Field Company is employed solely on building and has been
responsible for erection of the lines of an Infantry battalion : the
Army Troops Company is charged with ali water supply and external
electric Kighting work ; it has dug a new well 62 feet decp and
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evected the steel reservoir of 50,000 gallons capacity and has built
certain buildings not part of unit lines, such as piguet towers and
the Power Hoyse,

The progress of the project is most easily giuged by the rate
at which blocks can be laid, for although there is tecessarily some
lag in finishing, fuch as plastering, fittings wnd rocding, the rate of
block laying is a real standard of progress, Commmencing in May,
1935, the Arst eight montls were charncterized by sumewhat slow
progress ; very meany problems in detailed design Lad to be over
come, difficulties arose over supply of bajri, our conceptions of
plant were originally inadequate, and the organizalion as a whole
was being built up bit by bit.  The rate of manufaclare was not for
some time up to the practicable speed of laying, and the actual
issue of designs conld hardly kesp pace with the work., KNeverthe-
less the tally constantly rose and by November, 1935, had reached
32,000 blocks Taid in the month. During the winter the organiza-
tion was perfeeted and plant installed to give a manufacturing output
of 3,000 blocks a day.  In the spring of this year, 1936, tho whole
work went off aguin with a bang, and in May the output of manu-
facture rose to fig,000 blocks and laying to the remarkable total of
73,000 blocks In the month, equivalent to the construction of six
double-storey barracks, more than had been achieved in five mnonths
in the previcus year, It was anticipated that one buttalion Jines and
the Field Company Lines would be ready for cceupation carly in
October, the Batfery Lines are well advanced amd the work as a
whole 2 quarter complete, in gpite of the unavoidable delays during
the first few months. The strength of the parties emploved in all
parts of the work are Sappers qoo, Infaniry 380, Civilian tradesmen
and coolies about 100,

A satisfactory featurc of the work is the enthusiasm of afl con-
cerned, particularly of the infaniry who ram concrete in moulds,
carry blocks and push trucks as if they enjoyed it.  Fxcellent work
they put out toe blocks are now first class in appearanc: and the
wastage in manulacture is negligible i1:1 one caze 30,000 blocks
were made in ten days without one case of failure. The value of
this achievement may be gauged by the fact that a loss of 1 per cont,
represents a cost to the project of Ks. sooc/-.  In all, the project
will require some 1,800,000 Mlocks, of which 420,000 have tow been
laid.
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SEALING oF HANNA LAKE,
By Capvamv Iy, | Pocock, R.E.
Haxya,

HANSA LAk Teg 2boul eight miles outside Quetta, yng Constifutes
one of the maip TeRCIvoirs far irigation water in that part of

Baluchistan, The lzke R Up during the FainY seasoq ami then,

normally, holds chough water for irrigittion during the rest of the

year. Home years 40 It was discovered that the wuter wis dis-
APpeaning in some MYSerions way, Investigation Wwas  cirried
oot by the Irrig&tian-r‘iuthorities. Evaporation could not account
for the entire loss, and in dya course they decided that leaks haJ
occurred on one of the sides of the Jake, It was alieged thas water
Percolated through the Surface soil ang seeped away through fissyres
in the nnderlying rack,
hich was sUspected of lonky,
It was decideq
¢ adopled wag

A considerghle Anount of work with Gunite had been done 3%
the cement EUn contractor undep M.E5, SUPErVISion in Manogq
{arachi) in the Previous year (For brief detajly et Appendix
IL] The resulrs had been s successful that a trigg in Baluchista,
was decided ap, Further, it way devided to uge Gunite by direet
labaur. Consequenﬂy 1 plant was Purchased, and ihe M55,
undertaok the se2ling of the ares specified by the Lirigation Ay-
thorities,  ag far as the writer knows, this was the first (jme that

GuNITH,

“Gunite " is not o new imvention. 1t has been known i
for many years, Thege 5 a reference to it in Noles on Coppeny
and Concrete,  Payg 1 Pullished by the SME in igz3, and an
Article describing its use in the repair of the barge picr at Shosbury.

Americg
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ness appeared in The R.E. Josrnal of December, 1037 For those
who have pot met it before, a bref description is mecessary belore
describing the work at Hanna,

Gunite 15 a process of cement plastering with cement and sand,
ui_lder a pressure of 30 to 40 Ib.f5q. in.  The plant required consists
of —

Cement gun.

Gunite placing nozzle.

Compressor and air bottle.

Prime mover.

Special rubberdined hose for conmecting air bottle to the
gun, and for connecting the gun to the nozzle.

Water hose, 3-in. diameter.

Two water cisterns to withstand pressure of 100 1h. f=q. in.

The action of the plant is, briefly, as follows ;—

Dry cement and sand of the required mixture are fed by hand
inte the top of the * cement gun ™} from themce it drops into the
working chamber, which contains a ** Feeding wheel” The work-
ing chamber is supplied with compressed air from the COMpressor,
and the * feeding wheel™ is caunsed to rotate by an air-motor
(similarly supplied with compressed air). The dry cement and sand
is fed by the feeding wheel " under the pressure of the air
(30-401b.j5q. in)intoa “ material pipe "' connected to the cement guo.
The otiser end of the material pipe is connected to the nozzle. Ly
cement and sand is therefore jorced from the cement gun to the
nozzle, under a pressure of 30-40 1b./sq. In. Hydration of the cement
and sand takes place at the noxzle. Water under pressure is blown
from the water cisterns down the water hose to the nozzie. The
amount of water issuing: at the nozzle is controlled by 2 valve
incorporated in it.  The correct  adjustment of this valve
by the man operating the nozzle cnsures the required degree af
hydration of the cement and sand. A correct mixture of cement,
cand and water is thus blown from the nozzle at a pressure of
30-40 b, [8q. in. o0 o the surface, and a Jayer of cement plaster to
{he required thickness 1S built up.

The characteristics of Gunite are due te the way in which this
layer is formed. Many advanlages accrue to Gunite on account of
its special characteristics, and render it particularly valuable in
repair work. (A note on its application to varions types of repair
and its advantages over other rmethods is given in Appendixes T and
111} The chiet characteristics are \—

1. High erashing strength.  With perfectly clean sand, free
from all itpurities such as mar), a croshing strength of 6,000 1. /sq.
sa. is claimed. Al zand at Hanna was washed twice belore being
used,
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2. It is practically impervious to watar.

3. It does not crack, and hence exXpansion joints are not required,

4. A very high standard of work can be achieved once the
operating gang have been properly trained.  This follows from g
consideration of the action at the nozele.

When the mixture is applied to the surface from the nozzle the
first thing that happens is the formation of 2, layer of pure cement on
the surface. The sand in the mixture rebounds from the surface,
As soon us this first layer of cement is forined, the sand in the
mixture following adheres to the cement. A further cement layer
is formed simultaneously, and the process becomes cumulative.
Any surplus sand that does not become coated with cement, merely
rebounds from the wall.  An examination of the rebound sand showes
that it is entirely free of cement, and it can be re-mixed in the gtin.

If too little water is used at the nozzle, the mixtare, heing in-
sufficiently wet, docs not allow the formation of an adequate laver
af cement, with the result that the rebound of sanil is considerable,

If too much water is used the mixture becomes too soft, and runs
down the surface,

In cither case no real plastering effect occurs, and the fact is
obvious to the superviser,

If the mixture itself is too weak when fed into the gun, the rebound
of sand will be considerable. In this ¢ase it cannot be corrected by
adjusting the water. Faulty workmanship again makes itself
apparent at once. It may, therefore, faitly be assumed that if the
Gunite sticks to the surface the mixture is theorelically correct,

Waork ar Hanwa,

We will now pass on to the actual work at Hanna, Photograph
No. 1 shows a panorumic view of the whole area to be treated. This
also shows the work in progress. Photograph No. 2 shows the larger
part of this area, hefore Guniting began, but after the loose stones
had been removed from the surlace,

The area may be divided into three categories, each of which
required slightly different treatment -—

1. On each side of the dam the surface wus entirely of rock.

2. To the left of this there was a thin eovering of earth over the
rock, with occasional rocks projesting through.

3. On the extreme left the surface consisted cntirgly of carth,
{5ee Photographs Nos. 1 and 2.} The carth in its virgin state was
covered with loose stones. The bottom of the luke was clay.

The sealing of this area was to be carried cut by covering the
wheole with a continuous slab of Guoite of about 1} in. thick frmix ture
3 sand 1 cement}, with no joints of any sort,  The slal was reinforced
with a steel mesh of 4 in. square, and of ¢ section, The reinforce-
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ment was pegged securely to the earth at frequent intervals, with
3 ft. long 2 in. angle irons. The object of this was, primarily, to
ensure that theve should be no subseguent movement between the
earth and the Gunite. No reinforcement was used on those areas
composed entirely of rock ; owing to the pressure under which the
Gunite was applied sufficlent pepetration occurred to produce a
good bond. The serface was merely. " roughened up,” prior to
application. In places where rocks projected through the earth,
the reinforcenment was carried over the rock, and the interstices
were packed ont with small pieces. See Photograph MNo. 3, which
shows a rock partially completed with Gunite. Photographs Nos.
3, 4. 5, and 6 also show the general treatment of the surface.

To prevent sny possibilily of water percolating between the layer
of Gunite and the clay at the bottom of the lake, a ditch was dug all
round the edge and the Gunite was carried down about six feet
below the level of the clay, The ditch was subsequently re-filled
with clay to the normal level,

A Frw DETAILs 0F THE WoRk.
The work was divided into the following phases :—

1. Vreliminary work at the site.

2. Manufacture of * specials ” and assembly of plant at site.
3. Truining of the gang.

4. Work of Guniting.

1. The preliminary work consisted of —clearing loose stones
and debris from the area; pegging down the reinforcement, and
adjusiing it so thal a clear space of not less than }-in. was left for
ihe Gunite to sutround it completely ; treatment of the projecting
rocks: erection of scaffolding near the main rocks, and ronghing-
up of all smooth surfaces digging the ditch for the toe of the
Gunitc layer ; and the ercction of a store hut and office for the
overseer in charge,

z. The plant used was the following —
‘Twa compressors, each with its own 35 h.p. petrol engine.
One inter-chambee for air supply.
Twa inter-connected cisterns for water.
Cement gui, bose and nozzle.
One portable water tank with semi-rotary pump.

Piping, water tanks, etc, for distobution of water along the
atea to he worked.

Under normal eonditions, oNg COWPIESSHT, driven by approxi-
mately 40 h.p. engine, and capable of giving 200 cubic feet of free
air per minate at a pressure of 80 1b.fsq. in., is sufficient to maintain
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the required pressure of 35-40 b, at the outlet from the cement gun.

Owing to the loss of volwmetnc efficiency due to alfitude in
Quetta, it was found that two compressors were required.  Each
was capable of giving about 200 cubic fect free air at 735 b jsq. in
at sea level, These were connected to an “ inter-chamber ™ from
which conmections to ihe pun and water cisterns wern taken. See
diagram Appendix V, also Photograph No. 7, showing the order
in which the connections were made. The inter-chamber was
made of ]-in. mild steel plate in the M.E.S, workshop,  All joints
were welded, and tested to 150 lbyjsq. in. (f.e double wordng
pressure).  Pressure gauge and safety valve were fitted.

The inter-connected water cisterns were made in the same way
in the M.E.5. workshops. These cisterns are only neccssary where
a piped water supply giving a pressure of not less than 4o lb.fsq.
itl. iz not available, Two cisterns are inler-connected, so that one
can be filled while the other is in operation. Conmections are shown
in Appendix V.

The cement gun is made in three sizes, graded according to the
size of the delivery hose used :—

1. Targest size taking a 2 in. delivery hose, nsed for large areas
 where the plani can he kept more or less stationary.

2, Medium size, taking 1} in. hose, used for normal work,

3. Small size, taking 1 in. hose.

Mo, 2 size was used at Hanna,

‘The nozzle was supplied in sizes from -in. to 1in. The §-in. size
was generally used.

No water was available on the site. A reservoir was made out
of a portable tank, in M.E.S. shops. This was towed to the site
and anchored, and kept filled by a water lorry which carried water
from a stream about two muiles away. '

A convement footpath—just wide encugh to take the compressors
{but not the portable water tank)—ran along the edge of the lake,
above the area to be Gunited. The plant was assembled on this
path for wotk on the area below, and a piped water supply wis
delivered along it from the reservoir, by means of a semni-Totary
pump. Local storage was provided at varicns points along the
path.

3. Success in working the plant depends eutirely on ‘—

1. Training the men operating the gun and nozzle.

2. Qrganizing the gang so that they all work as a team, and
kecp the nozzle man supplied continuously with the
correct mixture of cement and sand at the required
uniform rate.

When the gang is irained, subsequent check on their work is
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cssential, 1o see that the feam is continuing to function as such.
This will be dealt with more Tully later. The importance of this
will be realized from the fact that cement is being used at the rate
of 500 to 1,000 Ib, per hour, depending on the rate of the work, An
inefficient team may lead to this amount of materisl being entirely
wasted,

The strength of the team will vary according to locai conditions.
The following may be taken as an average —

I overseor in charge.

I hozxle man.

I cooli to help nozzle tman.

I gun operator,

I engine driver,

2 ¢oolts for mixing cement and sand,
I coodi for Rlling the gun,

1 coofi for fillitg the water cisterns.

{At Hanoa a greater number of coolis was cmployed owing to the
necessity of carrying the cement and sand, ete., and for washing
sand, ele}

It is not proposed to enter into the details of handling the plant,
1% this will not be of general interest,  The salient points only will
be mentioned. For anyone who is faced with the problem of
working Gunite by direct labour, complete details of uperating
the plant and training the feam, etc., may be had from the office
of the C.T.. Western Command, Tndia. The chief points in training
the team are .—

1. Careful selection of *“ key men,” i.e., overseer, nozzle man
and gun man.

2. Careful training in their respective jobs, {which, with
Indians, cannot be hurried).

3. As much preliminary practice as possible, with careful
examination of the resulting work and reasons for any
defects that appear.

The duties, in brief, of the various members of the team are —

Cuerszer.  Must theroughly understand all the plant and be
capable of working any of it himself.  He must also be able to keep
the " stores ledgers,” * work record,"” etc, '

Nozzle sman.  He is the most important member of the team,
in that he is responsible for hydrating the mixture and working it
on to the surface. He does this by controlling the amount of water
tssuing at the nezele. The chief point about his work is that he
should get the mixture just sufficiently wet to make it stick to the
surface, without any apparent running, and with the minimum of
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4. In this section we will deal briefly with the organization of
the work at Hanna, and with some of the difficulties that cropped
up owing to local conditions.

One of the first difficultics was that of providing adequate super-
vision to ensurc :—

1. Proper use of all material and labour supplied.
2. Consistent high quality work.

The whole of the executive work was done by Indians, who had
been previously trained by the writer in Quetta. Supervision was
catried out by the writer and one British 5.D.0. {both of whom had
many other duties in Quetta, and consequently could afford only a
limited time for inspection at Hanna, eight miles away). Con-
sequently we endeavoured to evolve a system which would reduce
the titme taken for inspection te the minimum, and still maintain
the required standard of work, with no leakages of meteral, etc.
The following was evolved.

What we required was —

L. Daily check of receipt of stores at site.

2. Daily check of issue of stores at site for waork.

3. Daily ¢heck that these stores had been incorporated
in the work.

4. Daily check of labour employed on the work.

5. Daily check of quantity of work done.

6. Daily check of quality of work done.

7. Daily check of cost of work done,

To get this the fullowing records were kept at the site. The
overseer was responsthle for their preparation.

1. Siores Ledger. This was the normal ledger that everyone
knows, and had the usnal three eolumns for © Receipts,” ™ Issnes,”
and “ Balance.” .

2. Work Record Beok. Tn this we recorded the folluwing :(—

(¢) List of machines in use with checked figures for th consutp-
tion of fuel, oil, etc.

{#) Details of labour permitted, with jobs of each, in wccordance
with the * Office Order ™ issued by the writer

(¢} Test figures of the quentity of cement and sand used per
hour, together with the time taken per unit of work.
‘These figures were verified by the writer and bis S.1.0.

{d@) Daily analysis of cost.

3. Plamt Kecord Book. This showed hours worked per day,
issues of material, ete., and technical data.

4. Copies of Indents,

s. Crder Book,
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rebaund sand. To do this he must contrel the water valve very
accurately, and shouid apply the stream of nixture ot right angles
to the surfzce, holding the nozezle about =z feet away,  As the
nozzle and length of material pipe is fairly heavy, a cooli 35 required .
to help him, by taking the weight of the material pipe, while he slays
with the nozele. See Photograph Neo. 6,

Gun operator.  He is responsible for keeping the mixture fle wing
at @ uniform rate to the nozzle man.  This entalls setting the air
motor which works the ™ feeding wheel ” to the correct speed,
and in seeing that the gun is kept full of mixture, also that the
pressure at the gun is correct. I this drops o 2o Wb he must
immediately notify the engine deiver.  T( it drops below 20 b, he
should shut dowi, as no real plastering efiect can be had with o
pressure of under 2o lb.sq. in. The operator {s responsible also
for cleaning out the gun alter work.

There is a definite sequetice of operations, which must be learned
as a Arill, and stretly adbered to. Failure to do this may result
in serious damage to the plant, and consequent stoppage of work
for an indefinite perigd.  (This sequence of operations is given in the
information alrcady refarred to, which iz recorded in the C.E.'s
office.)

The duties af the remainder of the team are chviens, But they
must work at such a rate that the gun is kept continuously supplied,
and the actual numbers required must be arranged accordimg to
loeal conditions, so that the whole process of ™ washing,"” carrying,
mixing, and feeding the gun, becomes a continuous progrissive
operation. The same applies lo a sleady supply of water for
hyidration, and, incidentally, of petrol and oif, ete., for the con-
pressor unils

Any interruption in the continuity of operations results in com-
plete stoppage of work, entite plant being idle, entire team being
unproductive, and, probably, waste of all material in the gun.
Only a few of these interruptions are required to make the ronning
costs of the worck soar to an incredible height, and reduce the
engineer’s estitnate for the work to a mere larce. The queston of
orgatization is dealt with in the next paragraph, but, in passing,
it may be said that economical work with Gunite can only be acl ieved
by —

1. Efficient training of the team. -

2. Constant supervision,

3. Arranging the order of work in such a way thit the
minimum of time is spent in moving the plant, and

4. Guarding against mechanical breakdewn by rogular
periods of inspection, cleaning, etc. (One day a weel: was
allowed at Hannal)
B
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Musier Rolil.
Daily Measurvemant Book,
Plans.
Afproved sample of sand.
Samples taken from the work duving progress.
Specimens of the information given in * Work Record Book ”
are given in Appendix IV.
The following daily checks were carried out :—

L)
2D ooy Oh

I. Receipts of stores were checked against indents made by
Overseer,

2. Issues must agree with the figures given in the daily analysis
in “ Work Record Book,” Balances were counted.

3. To check that the stores had been duly incorporated in the
work, the issue of material must tally with the ** test figure per
unit,” and arca of work dotie as shown in the * Work Re-ord
Boolk."'

The issue of P.O.L. was checked by the Lest figure for consump-
tion per hour multiplied by the number of hiours worked as re-
corded in the ™ Work Record Boolk.”

The number of hours worked was checked by the test Agur: for
“ Rate of work,” as recorded in the " Work Record ™ and the
area measured in the  Daily Measorement Book.”

4. The labour employed was checked from the muoster roll, and
the number compared with the entry in the " Work Record
Book,” and with the Ofice order authorizing this amourt of
labour.

5. The quaniity of work was checked from the ™ Dhaily Measure-
ment Book.” The actual area done was marked and dated with
red paint to facilitate check.

6. The qguality of the work was checked, fivstly by compiring
the sawdl used with the gpwoved sample. (Unfortunately ne
apparatus existed for testing cement, but as this was obtiined
through the LED. provision of an apparatus was consicered.
unnecessary.)  Secondly, the work was tested by taking, at
random, a sample from the nozzle. A slub of about & in. by 4 in.
by 1in. wasmade, Again no proper testing machine was available,
but an indicution in any varlations of quality were obtained by
ohserving the weight of diffcrent samples, and by testing their
alsorption of water. In addition to the above, test holes were
mide in the actual work, to see that the correct thickness was
being applied.

#. The daily cost of the work was obtained direct from the
* Work Record Book.”

The above may sound an unnecessarily cumbersome affair. In
actnal fact, the checks took a surprisingly short fime {o carry out.

1
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And the fact that discrepancies would be shown up instan tly acted
4$ a considerable deterrent to the Indian team, and gave u sense of
security to those respousible for the work.

5. From the peint of view of the work the only real difficulty
that arpse, was that of ascertaining and remaving the cuuse of
small cracks that appeared occasionally in the layer of Gunite,
Gunite when laid properly should develop no eracks.  The writer
has seen areas of many thousands of square feel luid without any
crack, The Gunite that was applied to the rock showedl no len-
dency to crack, and a perfect result was obtained on this portion
of the job. LDifficulty was encountered where Gunite was applied
to an carth surface. It Dias already been mentioned that the nogzle
man gauges the correct mixture of water, by watching the rebound
sand and the wetness of the work, which should he such thut the
(runite is just plastic. Ona vertical rock face this is easy encugh.
But on a sloping earth face the rebound sand hardly shows up at all,
and the gauging of the required degree of wetness is also difiicult.
Turthermore, the rebound sand does not all fall away {rom the
work, as it would on 4 vertical surface. Hence there is ¢ [ubility
fur purticles, uncovered with cement, to be left in the work, thus
causing a source of weakness. This was remedied by aaving a
elightly stronger mixture, and by running it a trifle wetter than on
vertical work.

It is also difficult t0 gauge the exact thickness when applying to
rongh eartl. The maximum thickness to which Gunite can be laid
in one layer is 14 in.  Cracks appear if the thickness exceeds 1} in.
Cracks also appeared where the reinforcemwsent was not properly
embedded in the Gunite.  This was due o the mesh having been
disturbed by coolis walking on it. The matter was set right by
arranging for a coelf immediately preceding the nozzle man, to
re-adjust.the mesh,
~ Whenever crucks uppeared the faulty area was cut out and
examined, and g refmedy applied.  {A note was made in the * Work
Record Book 7 of all such cases)  Inashort time we had e iminated
cracks.

Then we tried, in a few places, the experiment of placing a second
layer of Gunite on the sloping surface.  Occasional cracks uppeared,
These were cut out and examined.  In every case the cracl was due
to an imperfect bond with the lower layer, owing to son.e foreign
material {generslly dirt or rebound sand} lying between the layers,
This wus cured by arranging for the sarface to be cleaned im-
mediately prior to application of Gunite, and thereby reducing the
possibility of dirt being blown on te the job. (Hanna s a very
windy, dusty place !} And the nozzle man was instructed how to
manipulate the nozzle so that the rebound sand fell areay from the
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wark, and not #nfo it. (Detailed information on this peint was
recorded at the time in the " Work Record Book.™)

EFFECTS oF THE EARTRQUAKE,

Work had started early in the financial year 1935-36. On jIst
May, 1035, the earthquake occurred. The work was completely
disorganized.  As the question of storage of water for imigation was
considered urgent, we had to re-start operations as soon as possible,
Only one key man of the original 1eam was left, Howewver, wihin
a week or 50 a new teatn bad been collected, and fraining started.
As was to be expected, much work had to be cut out and re-conc
to begin with. Fventually the new teamn worked as satisfactorily
as the previcus team, -

The work, however, was not perfect Gunife. The quality of the
slab was up to standard, but small cracks appeared in many places.
Great trouble was taken in trying to cure these. All sand was
doubly washed. Variations of mixture were tried. ' Curing *
was tried (this is not normally necessary with Gunite). Diffeent
sized nozzles and variations in application of the mixture wers fijed,
all under personal supervision. Cracks still persisted.

The cause was due to the continual shocks that vecurred after the
main earthquake. The writer happened to e at Hanna dudng one
of these. Ewven though the shock was slight it was sufficien: fo
start amall hair cracks, which, in a few days, opened up te alwout
p-in. It is worth recording that the earthquake had no effect on the
Gunite that was applied te rock surlace, that the effect on earth
where rocks were close to the surface was very slight, and that the
effect was greatest wheee the earth was farthest from any rock
formation, and, up to the time the writer last saw the job, the efect
produced was limited o the production of small cracks, not exceeding
i-n.  However, it was considered that the eracks were not large
enough nor numerous enough to affect the sealing value of the lyer
that had been laid. And it is quite certain that no other fonn of
cement plastering would have resisted the action of the continual
shocks in the way that Gupite had.

APPENDIX 1.

(FIHER AFFLICATIONS OF GUNRNITE AND ADVANTAGLES OF ITS W5k,

The mare general uses are for the repair of concrete and masonry
struciures, It is claimed that it can also be used {ur the following,
although the writer has had no personal experience of these :—
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" Re-lining coal bunkers.

Renewing furnace boiler linings.

Providing a heat-resisling layer on high-pressure bo ler droms.
Fe-lining chimneys, both stesl and masonry.

Cusing-in corroded stec) givders,

It 15 seldom uwsed In new construction, except where a particular
lype of sucfacing is required.  Although the Gunite process is & good
deal more expensive than hand trowelling of cement and sand, the
advantages gained, especially in the repair of cement aml masonry,
far putweighs the added cost.

Deterioration of reinforced concrele starts by moisture getting in
through fine cracks, and corroding the sieel. The expunsion of the
steel due to corrosion bursts the surrounding concrete, and spreads
along the steel in all directions, finally weakening the core. The
condition may be doe to —

Insufiicient cover,

Bad mixing.

Excess of water, -
Insufficient tamping.
Careless placing of the steel.

Some zction snust be taken to prevent the entive disintegration of the
concrete.  Hepair by trowelhng on cement ond sand is gu.te unsatis-
factory for the following reasons (—

It is impossible o clean the old surlace properly.

It is impossible to exclude all air pockets.  {Air pockets allow
even more serious deterioration than before to go on wnder the
apparently sound covering of cement and sand.)

It iz impessible to prevent cracks.

It is impossible to make the surface impervieus to water.

It is impossible to puaraniee adhesion to the old worl.

It is impossible to ensure accuracy of workmanshp.  Imper-
fections of mixing, however carelully snpervised, ae liable to
oocur.  The guantity of water added, which is @ material factor
in the ultimate strength, is seldem gauged with sufficient accurucy.

Repair by Gunite possesses the lollowing advantages :- -

The necessity of cleaning the old surface is not so great, owing
to the penetration of the mixture, at the same time the process is
vasier, owing to the possbility of using compressed air to Llow vut
alkt d‘:rt

Any possibility of air pockets is definitely c]nmmtcd owWing
to the pressure of application.  Tf a sample of concretz which has
hien repaired by Gunite, he ractured, the specimen shows a
gomplete union of the fGunite and the old conerete.  Thus deieriora-
tion cannot continue underneath the Gupits layer. )

LCracks do not occur on the surface of Gubpite, A dicect com-
parison of repair by Gunite and repair by the old metied of hand
trowellimg, is available at Manora {Karachi), and bears eut the
alwve statement, ' .
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Guuite is practically waterproof. A block of 3 in. by = in. by
T in. of Gunite, soaked in water lor seven days, showed no appreci-
able increasze in wetght,

Accuracy of workmanship is assured, once the gang is properly
frained.

APPENDIX 11

FREVIOUS GUKRITE WORK DONE [X WESTERN COMMARD.

A considerable amount of work was carried out in 1933 and 1934
in Manora, Karachi, with Gunite.

One of the barrack blocks, constructed of reinforced conerete, ehowed
signs of very serious disintegration, owing to the pecnliarly s:vere
action af the Manora atmesphere on the steel reinforcement, the air
and meoisinre having got in through the numerous crucks thar existed

©in the previgus attempts at repaic. Hepair by Gunite was cartied

gut im a very similar wiy to that used for the Shoetwryness picr, s/hich
was described in The R E. Jouwrnal of Decewber, 1931, Gunite way
also used in Manora to repair portions of the sea wall, and many ma- cacy
refaining walls round the fort. In this case 14 in, un-reinforced
Gunite was used. The rosults were entirely satisfuctory.

APPENDIX ITL

Further information may he obtained as [ollows :—

1. From the office of the Chief Engineer, Western Command,
Karachi. A technical paper by the writer, giving [ull detaiis of . —

Plant required.
Method of operating the plant.
dethod of applying Gunite to reinferced concrete work.

2. Fromihe office of the G.E., E. and M. and F. aad 5., 11.0. Div slon,
Baluchistan Dhstrict, Quetta, Details required for eslimating purposes,
and for carrying out 4 job with direct labour, including the iollowing :—

Checked fpurces for the rate of work.

Checked figures for the consumption of material per anit of work.
Detailed analysis of cost per unit of work,

Particulars of difficulties encountered, and methods used to

silve Lhemt.

-1



ol ek,

3.~ Roughing up surface

Sealing of Hanna lake 2& 3



sl o Dhie grounds

Meshy e

4.

Treatment of protrsling rock

5.

Sealing of Hanna lake 4 & 5



6= Mozzlo-man ot work,

T Wird's-eyo view of plant and arca wmler freatmsent.

Sealing of Hanna lake 6 & 7



B.—Area completed,

Sealing of Hanna lake 8 & 9
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APPENDIX IV

From the daily analysis of cost the following weekly abstract was
worked out. It was of use in compating the individual items of Bx-
pense, to find the reason for any flectuations in price per unit of work.
As stated before, actwal figures cannot be published, but the per-
centage of the total cost per unit las been given against each item.

WEEKLY ABSTRACT.

ITEM. CORT. AREA COST PER SQ. LT,
LOVERED, {Percentage of To:al},

Hire charges ( 4%

Wages 17%

Petral 11%
74

0il - 1%,
sq. ft.

Miscellaneous 19,

Cement 51,

Sand | 15%,

TuTaL G764 1002,

s It

NoTe.—Petrol charges could have been reduced if it had besn possible
to do the work with one compressor only, instead of two.
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MOUNTED SAPPERS IN THE NEAR EAST, 19:6-1;.
By LikuT.-CoLoppr, F. E Fowg, Mo, RE.
PART I1

THE following evening found us camped eust of the Canal at
" Ismailia, faced with a strenuous menth’s work re-equipping from
cold.  The first shock was the discovery that there were oniy enough
riders in the whole of Egypt to mount the sabre squadrons of the
Sherwoods ; we and the Field Ambulance had to be content 1{th
Tiding mules, while the Yeoranry cooks, batmen, and those kil of
people, were given white Egyptian donkeys. Let it he said at cnee
that, despite the continuous blasphemy which they caused for the
first month, we were almeost equally annoyed when we were given
horses again after Christmas, so wonderfully did onr little mules
Stand up to the heavy work of the Novembor offensive,

The situation had its difficulties, though ; for one thing, one coyld
nat send a mounted orderly anywhere, one had to send two, for Lhe
mule is a gregarious beast; for another, there were some miley
which no one could ride at all; one never had & saddie on it exeopt
when it was held down in the sand, Here, however, we were helped
by a sportsman in the South Notts who had been a cowboy with
Buiffalo Bill, and was prepared, for & liguid consideration, to swap
any animal provided it was sufficiently unrideable, e usually
turtied up the following evening riding our late property in 4 snafie.

At the end of a month, we started on a leisurely but exceadingly
hot march of 140 miles through the sand-dunes up to the front. In
spite of a thoughtful Ordnance issuing us with brand-new breast-
collars the day before we started, we came through our first experier ce
of desert marching without any casualties. We were particularly
keen on impressing our new Brigadier, and took advantage one even-
ing of 4 friendly hint that he was going to look at us when we moved
out next morning, to get all onr steeiwork really bright. Unfor-
tuniately, we were camped at the time on an alkali fiat i the steslwork
next morning looked more like the bottom of a kettle than anything
else, and the Brigadier was not impressed, _

Arrived in the forward area, the Brigade was atiached to tge
Australians, The calm and universal attitude that we should now
be shown what real war meunt was a Nifle irritating to those who hid
been in France or Gallipoli, but it must be confessed that we picked
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up some useful tips ; among the most useful was an abiliiy tc produce
hot tea at every halt of more than five minutes’ duration.

Warfare at the moment was at a standstill, but active recon-
naissances of the area south of Beersheba were carried out evary week.
The procedure was for one of the cavalry divisions to move out to the
wells at Bir el Esani, about 13 miles out, overnight, and at dawn next
day to put out a screen right across the country to cover the recon-
noitring parties.  The latter, who left their own units only on the
actual day of the reconnaissance, had anything up to 60 miles to ride
apart from the actual work; the plight of some of the normally

dismounted officers towards the end of the day was somei mes more
than sad.

Our own officers, who were ont every tine, usually wont on the
previous evening, and spent the night with the Squadion of the
covering Division. On one gccasion we made our way beyond the
Aslyj railway, and had an exciting three-mile gallop across-country
on cur way back to aveid a party of Turkish cavalry tiding to cut us
off ; as they succeeded in deing so, it was lucky that they turned out
to be a Troop of Australians of the covering force who were apparently
hored with the whole affair and taking a little exercise.

One acquired a memorable thirst on these occasions, as there was
nothing bevond a bottle of super-chlorinated brackish water to drink,
and the desert was exceadingly hot.  Un one party we vame across
g miraculous patch of wild water-melons ; the next time, when we
were even thirstier, we found another, and it was not till we had
had a good bite that we discovered they were desert appes; for the
benefit of those who have never tasted one, g desert apple is about
twenty-seven times as bitter as quinine.

The great offensive started off on the 1st November Afier the
first three days when, having assisted at the capture o7 Beersheba,
we spent 4 sticky two days in the hills to the north fighting for sotne
wells which we never got, memory of the offensive is chiely of endless
marches with no sleep and half-rations, an¢d nightmarte periods of
trying to water 2,500 lorses from a 150-foot well with hand-power
equipment.

It must be remembered that, at that time, there was no water-
supply gear available for {ssue other than the lift-and-force pump,
and none of the wells in the area of the advance wax less than a
hundred feet deep.  Ewery Troop and Company had improvised gear
of a sort, nsually some form of big bucket with a valve in the bottom,
to be hauled up by a muole, with a quick-release gear to drop it back
when empty, so that a second mule could be hitched on with the
minimum of delay.  In demonstrations, these contrivances invariably
worked well, but after a few bitter experiences in the stress of
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operations, when the release of the quick-release released the cntire
outfit to the bottom of the well, we soon reverted to the safer plan of
attaching the end of the rope rigidly to the mule and leading him
backwards and forwards,

4 simple mathematical calculation would seem to show that. if a
horse drinks ten gallons at a time,* and if your supply at a water
point is H0o gallons an hout, you can water 60 horses an hour and nao
more. No amount of experience seemed 1o teach our Brigade this
simple fact, und whole regiments would parade for water at the same
time, and wait in cursing crowds for hours and hours ; even at their
very best, we could never persuade less than a squacdron to come down
at one time.

The problem of protecting canvas troughs against really th'rst-
maddened horses, or even thirst-maddened men, is no easy one,
When we came back to Beersheba after two days and 2 night 'n a
dust storm with no water, a tactless A.P .M. stood between the jeaiting
regiment and the troughs which had been established in cur absence
and asserted that we were not in his watering time-table at all; he
was picked up later, but was not really seriously hurt.  On another
oceasion we had six tropghs beantifully laid out and filled with woter
all ready for the Brigade when a Dig column of Turkish prisoners,
heuvily guarded by Australians, hove in sight. A few moments later
they had smelt the water and rushed the tronghs, and cur beaut: ful
layout was a complete wreck, with one Turk dead of excitement in
the midst ; the Australians’ bayonets were red vp to the guards,
but they were powerless to stop thirsty inen ; still Jess conld one iran
riding bareback in o snaffle stop his own and three led horses,

Grenerally speaking, animals had a poor time.  Cur mules, having
eaten all the limber tail-boards and most of the spokes, their own
blankets, and each other’s tails, ate up the vet, chest cne night, with
all its contents that were not metal.  Perhaps to this can be attribuied
the fact that we Ainished the show without dosing an animal, and with
nearly every ane locking as fit as when he started ; perhaps, but
meniion it with bated breath, to the fact that they were never
groomed, '

Bui the endurance of horses and mules in the face of short rativs
and lack of water astonished everyone, even the most leamed. [t
must be remembered that they probably averaged 16 to 18 hours a
day under the saddle for five weeks, and that they carried nine stone
seven without counting the weight of the rider. At -the end of our
first 48 hours without water everybody walked aboot saying, * Ston:-

* The Editor bas objocted thet a lorse can't drink 10 gullonas at a time, so (it
the mathunatics are all wrong. ¥ only =aid 10 gallons hecause I thought no coe
wounlkl believe me if [ said any more; there appears to be no fixed limit to the
capacity of & dry horse, ’
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cold, can't move for 2 month," but we scon came to regatd carselves
as lucky if we watered twice in three days. The tecord was held by
the Lincoln Yeomanry with 84 hours without water, while the 20th
Bde. R.H.A. marched 85 miles in 36 hours with no water, and other
units had sitnilar performances Lo talk about. One rather doubts if
we could have got through but for the fact that whenever our zig-zag
advance brought us to the coast, we could be certain of finding drink-
able water by digging down for three feet just out of reach of the
waves, all amazing provision of Nature common to the whole coast
from EL Arish to Jafia,

Two incidents of the campaign stand ont. Oue was the lieadlong
dash to Junction Station, when we trotied for ten miles with boxes
of puncotton hung round the mules’ necks to blow up the bridge,
only (very luckily for ws) to be beaten by three minuter by the
Australian Squadron. The Australians, being senior to us, bapged
the bridge, while we had to be content with cutting rails. The
preparations were completed under a preily innocugus long-Tange
rifle-fire, and having completed them we persuaded the Brigade to
wire the situation back to Corps, as there seemed no likelihond ol our
being driven back, and we should certainly be in sore nerd of the
bridge directly we advanced any farther. Fack came the answer,
“ Destroy bridge at once,” 50 up went the bridge, incluling an
Indian soldier whe had unfortunately gone to sleep undeincath it,
and about half a mile of rails : by the same evening, the repair of
the bridge had been commenced.  The Official Hislory laysihe blame
on the Australian Squadeon, but if anyone doubts cor version, the
actual telegram can be seen at Aldershot, in a neat frame on the wall
of that Squadron Commander’s study.

The other incident was the Turkish counter-attack in the hills on
November z8th.  We had just been moved back from around Jaffa
to what we fondly hoped would be a spot of rest, but the same
eveming were ardered out in haste to reinforce the extreme right of
the Jine up in the hills.. Marching ail night along mountain tracks,
we halted just at dawn in a valley behind the bit of line we were to
relieve, and cornmenced handing over horses to Nos. 3, as the horses
were to go back to the plain to water. At this nement 1he cnemy
appeareit on the ridge overlooking the valley, and opened rapid fire
on the Brigade down below ; an immediate dismounted chatge by
two squadrons of the Sherwoods drove back the mearver "Jurks, but
hetween 250 and 300 hovses were shot before they could be catricated.
Actually, we were luckier than we knew, for we had marched np the
valley for five miles in the dark with the enemy just the other side
of the crest : not only was the Jine we were to relieve non-existent,
but there was a five-mile gap o the left of it as well.

For the next 48 hours the Brigade was hanging on by its eyelids
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against the Turkish counter-atiack, with no artillery support ; every

-man of the Troop was in the line, and casualties all through the
Brigade were pretty heavy. Asheroft, who had joined the Troop
in the early spring, was killed, as was the Brigade Major (Bell-Tr ving
of the 1ith), while the Brigadier and the senior Colonel, who ook
aver from him, were both wounded, Asheroft had been our
equitation expert, and it was chiefly due to him that the standard of
horsemastership was so exceedingly high ;  the results of his lard
wytrk came out when, at the end of the show, we counted our animals
andd found them all present and correct and fit for service, less ten
which had been killed in action.

Relieved finally by the infantry, we were withdrawn inte Corps’
reserve in the Plain, and had two or three days’ peace ; our camp
was alongside an advanced landing-ground of the RAT, quite o
good landing-ground, except when it rained, which it did every day,
the result being that every aeroplane which'landed stuck in the mud
and sat on its nose with its tail in the air; there were four there
tugether one morning. -

By now, however, the cavalry’s part-was coming to an end ; the
infantry were all up, the rains had set in in earnest, and the railway,
laid at incredible speed while the dry weather lasted with no forma-
tion at all, skidded all ways into the most incredible zig.cags, round
which astonished but willing London and South-YWestern ensines
groaned heavily along.  To feed ten cavalry brigades, however wus
an impossibility, and seven of them, including curs, were withdrawn,
at first to the Nahr Sukhereir, where we were supplied perilously by
boats landing on the open beach, and later 1o Deir el Belah, south
of the Wad{ Ghuzze, whence we had started five weeks before,

Chrstmas we spent on the Sukhereir, but the railway had
inopportunely been completely cut for three days before, and by
Christmas Eve we had nothing but bully and biscuits ; a convoy of
limbers was sent offl 25 miles down the line, and returned just in
time with 2 cargo of turkeys and bottles ; the bottles, at any rate,
enabled us to forget that it was still raining, that we had no lents,
and that nearly all of us were suffering from dysentery in one form
or another.  Boils, oo, were always with ug, and by this tim= few
of us sported less than a dozen ; to hold a pulling horse with beils
on vour fingers is a poor form of amusement. Fortunately, a visit
to the fleshipots of Caire was an unfailing cure, and, being well down
the L,-of-C., leave for both officers and men waus fairly easy to come
by ; asa matter of fact, it wasa necessity, for the only other cure for
Loils was sea-bathing, and that, besides being excessively painful,
was out of the question during the winter.

We spent the rest of the winter in more or less discomfort in a camp




44 THE ROYAL ENGINEERS JOURNAL. ‘March

in the sand-dunes ; we only ran to one bel} tent for the three of us and
the mess, and Jife in a bivonac when it rains for five days at a time
leaves a good deal to be desired.  Our now well-beloved mules were
gradually replaced by horses, and pretty poor horses too.

The early spring was really pleasant, and inevitably gave rise to a
great recrudescence of training activity, which had perforce heen
rather at a discount during the winter. There was 4 good deal of
realism about our training, and the first Brigade day against a
skeleton enemy nearly ended in disaster, one regimentat coramander
putting in a mounted attack on the skelelon enemy and on itting to
stop it ; Inckily, the skelelon enemy were well mounted, and won a
good race.  The afternvon-of that very day occurred one of the maost
futile tragedies that couid happen, Lieut. Kidd and two m:n of the
Troop, one of them that same Driver Ammstrong who swam the
Strumna, being drowned bathing ; three other men went alter thern
atd were otly resened themsebves with the greatest difficalty.

At the end of March we were on the eve of starting up to the line
again when the news of the March retreat came through, with an
order for nine of the fourtesn Yeomanry regiments in the Corps to
procesd at once to France as machine-gun battalions. Kach Brigade
was left with only one regiment, and impressive funeral services over
broken spurs were held among the sand-hills, Corps” orders to the
effect that no exchanging of horses was to take place were tuctfully
held up in the Brigude office, where we were acting Staf’ Captain,
and the Troop became mounted almost theomghout on pre-war
hunters of the South Notts Hussars,

Consequent on the departure of so many regiments, and the
arrival in their place of Indian cavalry regiments from France, the
Desert Mounted Corps was reorganized, and the yth Brigade, from
being Corps Troops, became the I4th, and part of the 5.h Cavalry
Division. The logical and joyiul consequence was the expansion of
the Troop into a Squadron, at first called the oth, and later the 5th,
taking in also the Camel Troop from the old Imperial Camel Brigade.
The balance, of roughly one-third of the Sappers and two-thirds of
the drivers, was provided partly by dismounted Sappers from the
Base, and partly by transfers of tradesmen frorm the Yeomanry | as
it was irreverently put at the time, half the Squadron were Sappers
who cowkdp’t ride, und the rest were riders who counldn’t sap.

It took a very stremuous three months to get the Sgnadron into
real shape {the Palestine standard was pretty highy, but with every-
one confident that all the hard work was only a prelnde to the fimal
amashing of the Turk, progress was astonishingly rapid , the large
number of prometions ¢omsequent on the expansion was a great
encouragement, too.  Our new Squadron Serjeant-Major came from
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the dismounted branch, and very good he was, too, but at his first
parade he carelessly said, “ Form fours,” and it was currently rejorted
that every mule on the line turned round and brayed.

A very important part of the Squadren’s training was pontooning,
which we carried cut a Troep at 2 time on the Auja, just north of
Jaffu, with sirict instractions to be good at it.  Allenby's plan, which
he already knew all about though no one alze did as yet, involved
putting two cavalry divisions 30 miles behind the enemy's line Iy the
end of the first day, and to do that those two divisions had to be got
across the unfordable Nahr el Falik, five miles behind the enemy's
front, with no delay at all.

But we had compensations not often to be met with on active
service, thanks to the fact that Maharajah Sir Pertab Singh refused
to stay long away from his Jodhpore Lancers. He came ua and
catnped alongside the regiment, but it was quite impossible {or Sir
Pertab to stay long in any one place without starting pole, He
found quite a reasonable ground, albeit a bit soft, and for some
tenson, not entirely unconnecied with the rnaking of the ground, he
invited the Squadron officers to play whenever there was a game,
which was about three times a week. His personal staff alone could
furn out a 24-handicap side, aml with teachers like that, ard the
personal supetrvision of Shah Mirza Beg himself, even such comnplete
beginners as the three of us who went there could not help becoming
quite useful.

In the middle aof August, the Divisional Commander, Sir Henry
McAndrew, desired the Squadron to parade for Lis first inspeciion, a
proposal which did not conduce to peace of mind on anyone’s part
lie made a habit of demanding the best, and sayimg just exactly
what he thought if he didn’t get it. The cvening before the great
day, the C.O. got a message to cut the parade and ge and interview
the G.1r instead.  This somewhat mysterions order became still more
mysterious when we were directed to remove the divisional sign from
onr eoat and accompany the G.1, similarly disguised, in 2 ' plain
van " to do a reconnaissance. Going along in the car, however, we
were let into the whole secret of the Corps’ plan for the heeak-
through, dates, times, objectives and everything, the nmediate
objective of the day being to devise a plan for hiding the Division
in the orange groves around Jaffa, and arranging to water them
under cover when we had got themn there, This was over a month
before the party was to begin, and the plan was known to no one for
another three weeks except the Divisional Commander and the G.1,
a good example af " taking your Sapper inte your confidence.”  That
the secret was well kept is a matter of history ; actually, on tle 17th
September, the C.0. of one of our regiments told me, in the
strictest canfidlance, that we were moving over to the Jordan Valley
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the next day, and that we were to break through there two days
later. The inspection was a complete success ; one of our previons
Brigadiers had had & brain-wave that horses got sunstroke, and had
ordered us to put folded rubbers under the brow-band of the head-
collar ; this order had never been cancelled as far as we krew, so
we had had all the rubbers nicely washed and folded, and paraded

complete with sunbonmnets, which so electrified the General that he
found nuthing clse to criticize at all.

On 16ih September, one Brigade moved off by day 20 miles to
the south, coming all the way back again the next night to join the
rest of the Division concentrating in the crange groves north of Jaffa.
All through the 18th we remained hidden in the orange groves, with
the most stringent onders against showing so much as a nose cmtside,
watering the horses in small packets from the irmigation channels
among the trees, which we had specially prepared for the purpose
during the preceding days; although there were two other Cavalry
Divisions, the 4th und the Avstralian, concentrited in the same area,
the Turk never discovered them.

On the evening of the 18th, a stray Guaner limber drove ¢ver our
saddle, which we had been carefully breaking in for weecks, si1ashing
the tree: the new and sirange saddle preduced the most ¢ readful
results {on uws, not on our horse) by the ecvening of the next
day. v

Soon after dark, we moved up to our assembly area close behind
the line, with time to turn in for a short sleep before zero at 4.30.
Our own zero was not till 6.30, so that it was the noise of the opening
bombardment which woke most of us. We were due 1o water at
=.30, just about sunrise ; at about 5.15, 4 lucky reconnaissance of our
principal water-peint discovered that some earnest sportsman had
thoughtfelly removed all the troughs during the night, but not the
most modern mechanization could have got fresh troughs up quicker
than the resourcelul Crawford, who arrived with a detachment and a
limber-luad of troughs at full gallop just as the first watering party
hove in sight.

We were suppused to follow through after the infantry at 7.30,
lLut Geperal McAndrew decided to slip his leading Brigada up the
seashate, under cover of the cliffs, a good half-hour before this; our
first stroke of luck on a lucky day was that there were no stray
Turkish machine-guns covering the beach, for there was n¢ way up
the cliffs except every half-mile or so. What was not so Tucky was
that we struck soft saud (for the last 50 miles the beach hail been as
hard us a rock) and for nearly five miles we trotled hard i1 column
of sections with the horses sinking wp to their knees and more at
every step.  That first five miles killed more than o score of horses,
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but at the end of it we found ourselves at the mouth of the Nihr el
Falik, well behind the enemy's flank, and, the luckiest find of 2l
that day, {ound a perfectly good sand bar across the mouth of the
river, which abviated the need for bridging of any kind.

The leading Brigade (13th} pushed straight ahead with the
Divisional Commander, bat we thought it as well to stay back for a
bit and see how the first lot of wheels negotiated the sand bar.  After
watching the disappointment of the Corps’ ™ bridging train ™ at
finding that, atter all, they were not wanted for the first crossing of the
river (they had performed miracles in getting their pontocn wagons
over the trench lines, as had our own 14th and 15th Troops, who were
clearing the way for the divisional wheels, and it was really rather
bad luck after all thelr efforts), we bad the rather weird experience
of riding for 15 miles through enemy country with wo British troops
in sight at all, in a party not more than a dozen stronyg all told,
Several small bodies of Turks, still fully armed, were trekking
chediently southwards in accordance with instructions previensly
received, some escorted by a solitary dismounted sowar, the majority
with no escort at all. A small German intelligence section which we
trinmphantly rounded wp were furious at being made prisonirs for
the third time in e morning,

Thanks to the extreme rapidity of the 1zth Brigade's advance
{they scarcely broke from a trot for 30 miles), the bridge over the
second obstacle, the Nahr Iskanderuneh, fell into ouwr hands
undamaged—it was perhaps lucky that the Turks were demoralized,
as the 13th Brigade omitted to leave any guard on it

During the afternoon, the Division concentrated at ouc first
objective, Liktera, mnch cheered and refreshed by the iniocent
arrival of a Turkish ALT. sapply colemn, and moved on again
shortly before dark. ' '

That night's march was a bit of a nightmare, at one iime involving
leading i single file as the track wound through the Abu Shushe pass,
and we were beginning to get a bit tired. However, abont 3a.m. we
were cheersd by heavy dull thuds away to the north, which was
Mathews with the 13th Troop blowing up the Haifa railway o stup
any interference from the Haifa Garrison, and the sight as dawn
broke was worth many months of war. Enemy supply columns
asleep on the road just in front, enemy aeroplanes going up and
flying off south to look for the war (the last one saw us and made
himself most offensive with a machine-gun), and sleepy Turks
appearing from bivouacs all over the place.

“I'he fuilure of the r3th Brigade to catch Liman von Sandirs, and

the other events of that memorable zoth Septernber, are toe well
known to merit further description,
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Our own horizon was, 25 usual, bounded by the problern of water-
ing our ten thousand animals, to say nothing of men.

Enough to water the horses twice in the day was foun(. in an
adjacent village, and a water-point fixed up with the troughs and
pumps we had carrded on pack, bul drinking water was more
difficult, the only source being the locomotive supply for Afule
Station ; this, an aged steam pump, broke down witly dlistressing
frequency, and when it did not, its rising tnain refused to submit
to the conquerars, and burst all over the place.  We mobilized some
railway trollies to lielp in the work of transport, and it was semewhat
trying, returning for more stores, to find that a passing fiekl troop
from one of the other divisions had blown up the line at half ;. Jozen
points ; however, we found that if we ran the trollies fast :nough
they jumped the gaps, so no great harm was done.

From 7 a.m. on the 1gth to 5.30 a.m. on the zoth the Division had
covered 65 miles . on top of that iy own little mare {she was anly
15°1, and bad carried 19 stone 7 1b.} did another ten under the saddle
on reconnaissances, and subsequently, having been stung in seven
places by hornets, several more miles on her own. The tr.nsport
carne in o0 the evening of the 2oth, no mean feat. '

Prisoners in a waterless country do not have a happy time. We
had abeut rboc in & cage at headquarters, and the order of
distribution for water was: men, animals, prisoners. Gold watches
and j00-piastre notes could be had in quantities in exchangz for a
water-bottle if one had lad one to spare.

Two days later the Division took Acre and Haifa, the latter
memotable for the charge of the rsth Brigade and the 15th Tield
Troop, but as the story of this has already appeared in the [ euwrnal
it will not be described again,

From Haifa to Damasens the Division was in reserve behind the
Austrabians, and wntil we bumped the flank of the Turkish 4th
Cavalry Division just south of Damascus, nothing much haspened
heyond the usual endless marches and difficulties in watering. The
Turks had blown up the bridge over the Jordan at Benat Yakub,
but it was most efficiently and rapidly repaired by the Australian
Squadron. Maturally, however, they were only concemned with
repairing it for divisional loads, or what nowadays would be called
" light * loads, The leading Light -Horse Regiment had purloined
a Turkish 3-ton lorry and installed their officers’ mess in it: no
military policerman was powerful enough to separate a Light Horse
Regiment fram its mess, with the result that the lorry promytly fell
through the decking and held wp the whole advance for & matter
of three hours. For once we were able to listen in unmawed.

The three days at Damascus, thanks to Abang and Tharpar, rivers




1937.] MOUNIED SAPPERS IN THE NEAR EAST, 191619, 53

of Damascus, were comparatively peaceful, and though rations were
short, grapes could be collected by the imber-load. The chief »vent
was a request from the 0.C. 13th Troop to kindly move the prisoners’
cage, as the Turks were dying at the rate of & hundred or so ¢ duy,
which he didn't so toch mind, but they would insist on doing it in
ihe stream just above Lis drinking water-point.

From Damascus the Division went on alone, striking throuph the
mountaing to drop on to the railway junction at Rayak, Our entry
inte the town was the most dangerous event of the whole war, as
the population were lining the road for nearly a mile, and every male
of five years old and upwards was armed with a Mauser and siveral
hundred rounds from the looted Ordnance depot at Rayak. The
grown men were not 5o bad, but the smaller children, who could not,
lift the rifles much above the horizontal, were not at all safe.  Our
MG, Commander had one of his guns cut of the clips and swore he
would turn it loose at the first casualty, but by some miracle there was
none ; the Brigade behind thought we had run iito the whole Turkish
army and were preparing to sell their Yives dearly.

Rayak was the terminus of the narrow-gauge rallway, and con-
sequently all the locos, which had been retiring up the Hedjae riilway
and the Palestine railway as we advanced, could get no farther.

The enemy had very cleverly destroyed all the connecting rods wnd
valve gear on the offside of every loco, but in one case they had
made an crror and done in the nearside by mistake; Crawford
discovereq this, and hud very soon got one loco into running order,
and, after removing a box of gelignite from the fire-box and sundry
dynamite sticks {romn the beiler tubes, managed to raise steam.
With this loco we fixed up a sort of armoured train, and, taking an
assortment of 1ails and fish-plates and such things, endeavonred fo
run back along the railway to Damascus, as this would have shertened
our line of supply by over 40 1miles,

However, after replacing sundry damaged rails, we were pulled up
by a maost complete smash-up. The Turks had started off five locos
and three trucks down a steep grade and taken out a rail on the
cutside of a curve in a cutting.

We stayed two days in Rayak ; rations were still short, and there
were no grapes, but there were almost as many green figs s there
had been grapes at Dumascus, fraught with the most dire results.

Tor the pext 1o¢ miles, as far as Homs, we had an uneventinl
march, Water along this stretch was plentiful, sometimes in
irrigation channels led down from the mountains, sometimes, as at
Baalbek, in a full-sized river bursling out of the side of a cliil,

At Homs {it was here that the incident of the General's tlumb in
the automatic occurred) we had an interesting job malking the Bt_::
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miles of road fo Tripoli ** passable * to lorries.  There was nol nxueh
in it, the work consisting chielly in bridging over holes in the arch
rings of bridges, and with three lorry-loads of Sappers ano three
lorry-loads of assorted timber  purchased locally,” jeap-frogging
each other, we got through in two days ; presumably we hard some
sart of escort as well,

On our return to Homs, we found that 4 further advance had heen
ordered, and were at once confronted with the probiem of repairing
the bridge over the Orontes, 1o miles north of Homs : a 6o- &, gap
in the vld stone viaduct (built by the Crusaders so it was sall), the
roadway 14 ft. above the river-bed, which had to take 3-ton lorries,
Fortunately we found a dump of xz-in. telegraph poles in Homs,
and by mobilizing all the iron-workers' bazaar to malke dops and
spikes, managed to get the thing through in two nights and a day,
one hour before the time fixed for the division to cross.

Unluckily, owing fo lorry failures, we had only enough decling to
single chess, whereas double chessing was tequired : however, as the
Division #tself had only horse transport, that did not greatly matter,
as there would be plenty of time to lay down the second lot of
chesses before the lorres had to cross. 1t was therefore i little
upsetting to see, just behind the leading Squadron, the Divisional
Commander in a 5-ton armoured car. A rapid appreciation decided
us that we could not be blasted into smaller bits if he fell through
the decking than we should be if we told hitn to stop, so we l:t him
go,; the bridge held, ur we should not be writing this—but
decorations have been won for Jess difficult decisions,

From here on to Aleppo (the story of how the advance from Hama
came to be ordered does not appear in the Oficigl History, and can-
not, unluckily, be told here; it is much on a par with Neison at
the battle of Copenhagen}, our old friend the water problem
came to the fore again,  The only water was fram shallow wel s with
very poot supply and, though getting the waler out presented no
difficulties, it was only possible to move by Brigade Groups at a
day’s interval.

Consequently, when the leading Brigade bumnped into a Turkish
position at Haritan, just outside Aleppo, held by about 2,500 Turks
(with another o000 disorganized Turks in Aleppo itseli}, the
Divisional Commander had no supports nearer than a day’s march
away. DBot General McA, was not the man to give his enenmiy any
encouragement by hesitation or indecision, and dicected the Firigade
{jodhpore and Mysore ; Hyderabad were behind on L.-of-C. duty
of some kind) to make a mounted attack.

Covered by their Machine-Gun Sguadron and some Ligat Car
Fatrol Fords, the two regiments, only 350 sabres all teld, tod: clean
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through the enemy, and, though suffering heavily, as they rallied, from
the fire of the Turks, who had thrown down their arms as the charge
rcached them, had the satisfaction of gaining a strategic victory, as
the Turks went back 20 miles that night and the rsth {mperial
Service Brigade had fought the last action of the war.

Five hundred and twenty-five miles in five wecks on shor: rations
—not much in the way of fighting, but pretty tough conditions, aud
only a third of the men who had started from Juffa rode intu Aleppo.
1 forpget how many horses we lost, bot we were ruther better than
the Divistonal average of 20 per cent. : we couldn’t hold 4 candle,
though, to the Sherwood Rangers, of our old Salenika Brigade, who
did not lose a single draught horse or mule,

(hur chief trouble in the early days in Aleppo was these same
Lorses.  With enough work for three field companies, we were also
blessed with rather worse than four horses per man to Jook after,
Of course, the result was they were not locked after at all; we
groomed thew on Sundays, and brushed seme of the med off the
more important bits before we went out | they grew coats Lke beurs,
and flourished exceedingly.  Harness, except for keeping some of it
soft, was quite finpossible, but we came through an inspection by
the Divisional Commander with flying colours , he had inspected the
Horse Gunners the day before, and they very kindly lent us all their
harness for the occasion,

O the rest of our lirne in Aleppo there is not much te tell—a good
deul of roadmaking to do to supply one Brigade 8o miles to he north,
demolished bridges to repair, hutiing, water-supply, all the usnal
stuff. While on a * mission * we met the Turkish captain of
engineers who had blown up the Crentes brdge and heard one of
the heartiest laughs om record when we told him we hnd had te
mend it.

Gradually the old faces disappeared, demobilized, to bz replaced
by new drafts of * conscripts " {very good they were, too, eccept that
it had not been thought necessary to send us men who could ride),
and gradually they, too, began to go, until finally, on the 25th of
July, 1919, having handed over to an $. and M. Squadron, we went
down the line with the last frain-load of the sth Field Sovadren.

(Concluded,)
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A COLD STORAGE PLANT AT PORT SAID.
By Caprav K. H. Tuson, R.E,

A FEW years ago the War Office issued a thesis in which the following
sentence occurred ¢

" It is unlikely that military engineers will have to deal with
cold stores of a capacity exceeding 5,000 cubic feet.”

The following is an account of ag nstallation of 80,000 cubic fest
capacity with which some engineer officers have recently had to Jdeal,
It is perforce somewliat technical, becanse it is intended to be o' use
to officers who have to deal with similar installations in the future -
if it consisted of vague generalities or a list of the items of mach; nery

Installed, it might be easier Lo read but would be of litile practical
vilue to anyone,

Meat, cheese, margarine and bacon for the British Forces in Egrypt
ale received in large consignments from Australia and the Urited
Kingdom, two months’ reserve being always kept. From 1917 to
1635 a store, crected during the war in a very short space of Lime
(o deal with the advance jnto Palestine, was used. An engineer who
had been on the stuff of Messcs, Hall's, of Dartford, was brought
from Irag, where he was then serving, to erect it, and Messrs, Hall's
sent aut 2 complete marince type plant, the only sort that was avail-
able at the moment. Two Lancashire boilers supplied steamn to two
horizonta) engines driving carbon dioxide compressors, the stearn and
gas cylinders in tandem being mounted on a commean base containing
both steam and gas eondensers. The chambers are brine cooled
there are twelve of them, sach 20 feet high and 315,000 cubic et
capacity. Meat is hoisted by steam cranes to a loft over the stores
and then run on Decauville track toshatches, then being lowered tayr
petrol-driven winches into the rooms. Insulation is of granul: ted
cork and charcoal,

Subsequently the boilers were converted to oil firing and an ice
plant installed te produce one ton of jce in 12 hownrs, The ics is
chiefly used to pack in the vailway refrigerator vans, which takc the
meat three times 2 week to Alexandria, Cairo, Ismailiz and Palest ine,
and manvfacture on the premises has proved to be much cheaper
than the previeus system of local rurchase,
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After the war the strength of the British Forces was, of course,
greafly reduced, and the store was too large.  With steam engines
working only eight hours a day and carbon dioxide compressors using
for condensation sea water sometimes at a temperatore of o°F.*
il can be imagined that the efliciency of the installation wa. very
poor. The running cost for 1934-35 was £4,333, or 25, 1d. per 100 1b.
of produce issued, and 480 tons of fuel oil o year was used.  Also the
land belonged to the Suez Canal Company, was sonmic way from Navy
House where the troops were quartered, and its rent was £500 5 year,
The lease expired in 1933 and its rencwal was doubtful. ‘fhe pro-

vision of o guard was, too, an cxtra burden on the one inlantry
company at Port Sakd.

For all these reasons many proposals for improving matters were
considered. One was to let space to civilian firms. To enable an
economic rent to be charged, an efficient ammonia plant woull have
Lizen required to replace the carbon dioxide machines, and alsn more
rapid methods of meat handbing, but the scheme was abandoned as
the War Office did not wish to compete with civilian cold storage
firms in the town,  Another proposal was to build a new store with
new plant, using ihe shell of the old building,  Fortunately f{or all
concerned this scheme was also given up vwing to iusecurity of tenure
of the site. The difficulty of keeping the old plani runming while
installing the new wounld have been very great.

Yinally, in 1934, it was decided to build an entirely new sto= on
piece of ground behind Mavy House, which stonds at the end of a
quay projecting between two basins in the harboui. The ground
on which Navy House stands is the only piece in Egypt which is
British territocy. Tt was ceded by the Soez Canal Company to the
Aclimiralty in 1870, anid i now loaned by them to the War lepart-
ment, The War Office laid down that the new store should have a

net capacity of 8o tons, and in conjunction with Massrs, Hall's
started its design,

DEsGA.
(@) Storagz Chambers.

Drawings of the store are given in Fig. 1. The sizes of the
chambers were based on the assumpiion that oue ton of either frozen
meat, cases of bacun, margaring or cheese, Teguires 100 cubic feet of
entirely clear, unobstructed space. This assumption, however,
should be used with taution as the room reguired obwiously varies
with the skill of the stackers. Seven ruoms, each of aboul 10,000
cubic feet, and one stnudler roomn, are provided for frozen meat, and

* MNate—The eifciency of an installation falls off apidly as the WDT-D»F.' walar

approachss the critical temperature of the gas, and the cotical temperaturs of carbon
dioxide s g °F,
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th!:ee‘ other reoms for bacon, cheese and margatine, and ice The
prncipal rooms are 7 {t. 4 in. and 7 ft. 104 in. high in the clerr.

{b) Construction,

_The main store consists of a double-storey, steel-framed Building,
with reinforced concrete floors and ceilings.  $tanchions are encased
in concrete and walls built of local grey sand bricks. The roof is
constrncted of grey ashestos-cement slates laid on buarding ; the
trusses arc ol s{eel and connected to the main framing. Wals and
ceilings of cold reoms are finished with cement render on wire
netting, floors with granolithic concrete,

The engine-room, ice plant, and ice- and butter-rgoms are hiowsed
in a sipgle-storey annexe, seen on the left of Fig. 2 and in iy, 8.
The roof is flat, of reinforced concrete, and insulated with a :louble
layer of Ruberoid roofing felt, covered with Everseal plastic com-
pound, and finished with cement mnertar and local cement tilinz,

The meat lifts, seen in Fig. 2, form a light, steel-framed strictare,
covered with Robertson’s protected metal sheeting,  Offices Jor the
engineer and master butcher, workshops, stores, eic., are grouped in
an outbuilding. '

fe) Plani.

Fig. 3 shows the layoul of the engine-room and some nf the
ammenia and brine circuits, Two two-stage qou r.pan. three-
cylinder veriical compressors are directly coupled to oil engines, and
ome set 15 adequate to cool the whole store in the hottest weather,
runping nine or ten hours a day. Ilectric drive by synchyonous
induction or other motors was not pessible owing to the high price
of electricity and the necessity for complete independence of outside
sources of supply. Each compressor has two low-pressure cylinders
and one high-pressure, and is driven by a three-cylinder Allen vertical
engine, giving 79 b.h.p. at 400 rpm.

As [ar as possibde the whole plant is in duplicate ; there is bos
tube condenser, intercooler and liquid receiver to esach compressor,
and either compressor can be used with either condenser, the clange-
over taking an hour or two to carry aut.  The liguid amimonia Hows
from the receiver nnderneath the condenser to a spherical vessel on
the othet side of the ropm, the pipes to the regoluting valves being
taken from this in order to get an even distribution to afl ¢ionits.
The regulating valves, hot gas valves, and suction valves are arranged
in three rows as shown in Ifig. 4—snapped before the insulation
covered everything, This arrangement is not ane to be copizd, as
in the event of one valve leaking the whale store must be shat doewn
and gas pumped out of all circuits before it can be put tight. One
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circuit cools & brine tank in a comer of the engine-room.  The gas
goes from the suction manifold fnto a liquid separator, and as

sufficient height for gravity fow is not available duplicat: liquid
pumps are provided,

Brine ¢ooling is necessary for the bacon- and cheese-rooms, the
ice-making plant and the ice store. The bacon- and cheese.rooms are
thermostatically controlled at a steady temperature, the brine pumps
and air fans being switched on at 30°F. and off at 28°F. for bacon.
These temperatures are too low for cheese which gets brittle below
freezing-paint, and the figures worked fo are 36° and 34°. Owing
to the high cost of fresh water, sea water 15 used for all cooling except
the generating set.

{d) Auxilinries.

ARl pumps, brine heaters, etc., are electrically driven from the
town supply, 4 29-5 kYA alternator being provided as a standby and
for use between 5 pan. and 11 p.m., when energy has to be paid for
at the lighting rate. Supply is 3-phase 3-wire 10 volts 40-cycle for
power, and Zoofroo volls single-phase 3-wire for lighting. The
supply company insists on entitely separate circuits from their trans-
formers, and to arrange for the change-over from these two to one
allernator makes the switchboard complicated. The alternater is
driven by an 8oo r.p.m, Ruston g-cylinder engine,

All engines ave fitted with by-pass streamline oil fliers anc. electric
pyrometers.  Long-distance vesistance thermometers enable the
temperature of any store to be read in the engine-room, bmt carte
must be taken to test these on site.

{¢) fee Plaw.

The ice plant from the old store had to be dismantled and trans-
ferred, a gap being left in one wall when building to permit the entry
of the ge tank at the last possible moment.  As the same ring tank
had to supply both this and the cold-roems, awkward prodlems of
brine temperature had to be overcome.

{f) Electric Lighting.

Stores are Kt to a designed intensity of two-foot candles.  Condnit
wiring was not suitable as it would have beenr difficult to prevent
condensation when the rooms were defrosted. T.R.S. widing was
used instead, its ends being sealed with compound wherever possible.

(g) Fusulabion.

All roumns are insulaled with cork slabs, 10 in. thick on external
walls and first-floer ceiling, & in, on ground fleer, and 4 in, on internal
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partitions. Tt was the insulation of piping and valves that presented
most difitculty ; the inchination of most erectors is to muke valve
and pipe insulation in one plece to the confusion of the staf’ when,
years later, they may wanf to get at a Icaking valve quickly.
Separate valve boxes may be brought from cork suppliers hut are
cXxpensive, and a skilled man can be taught to make them on the spot
from cork slab at far less expense. 1f carelessly made, air spaces
will be left between the cork and the valve body and ice will form.

Fig. 6 shows a goad type of valve insulation as made by the Cairo
Water Company.

{h) Meat Handling Arrangements,

All meat curgoes have to be off-loaded at night to reduce defrosting
of the meat in its passage from ship to shore, and an input te one
chamber of zo tons an hour was aimed at in the design. INatives
load the crops and hinds from the lighter into trucks of the type
used at railway stations, with two pnewnatic-tyred wheels and one
small iron wheel al cach end with z-in. ground clearance.  These
frucks are run over platform weighing machines straight into a
chamber ar into one of two lifts serving the first floor.  The weighing
machines are of Messrs, Avery's manufacture and are cxcellent.
Their initial adjustment takes several hours, but once done tae tare
weight can be 1ead directly off a diul to the nearést z 1b. in 15 uwt.

{i) Testing.

A refrigerating plant can only be satisfactorily tested In its
entirety ;  works tests are usually carried out with unlagged pipes,
inakeshift condensers and brine evaporators | the result is o fiigure

for the B Th . extracted by the compressor, which is little guide fo
the performance of the complete plant,

The specified and guaranteed performance of the plant for this
cold store was as follows —

" The plant is designed to keep all rooms at the reguired
temperature and to make one ton of ice in 12 hours from the
existing plant when eperating in the hot scason about 53 hours
daily and in the cold season about 7} to 8} hours, with con-
densing water at go®°F. and evaporation o te minus 5°1."

The makers were to be responsible that both plant and insulation
stood up to this test, and it was therefore necessary to devise a test
for the complete plant to determine whether the goaraniee was
complied with. A satisfactory test of a cold store, in contrast to that
of an ice-making plant or a generating set, is difficult to make for the
following reasons ;—
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(] The culput is indeterminable as the works method of cooling
a known quantity of brine is not applicable.

{ii) The air and water temmperatuces and the hotnidity at tle time
ol the test will be different from thosze in the gpuaranfee,

{iif) The rise of temperature in the rooms during non-working
hours will be much greater when the rooms are emply than
when they are full, as a result of the low specific hea . of air
compared with frozen meaf.

The method finally adopted is given in Appendix A, with  table
of the results obtained on one day, It is very desirable to obtain 2
complete heat balance, but engine and compressors are seldor fitted
with indicator cocks nowadays.

There are severzl fAaws in the method of fest deseribed, and
suggestions for its improvement would be valuable.

ERECTION,

The long time required by the W.I. to carry out a work of this
magnitude is not always realized. The time-table given here
illustrates the point —

A —EBwilding.
Foundations complete .. .. .+ November, 1957,
Steelwork erection .. . .. Dec., 1933-Feb,, 1934
Preparation of structural drawings .. June-August, 1334
Preparation of B's of {Fs and Contract

documents .. o .. oo July-Uctober, 1434,

Building contract placed . .. .. November, 153..
Main building finished .. .. .. June, 1935.
Outbhuildings completed .. .. .. Qctober, 1933,

B, —Plant.
Specification sent ont .. o .. November, 1g33.
Messrs, Hall's tender accepted .. . April, 1934,
Machinery delivered on site .- .. Janwary, 193s.
Insulation erection . - .. March-June, 10 35.
Plant erection .. . . .. March-August, 1935.
Flant adjustment and tes . .o July-Augost, 1335,

It was cssential to guarantee a date by which the storz could
receive meat, and it was very desirable to finish as quickly as ossible
in order to save the difference in running costs between the two stores
—about {300 a month. A programme had to be preparec at the
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very beginning and worked to by all concerned ; but it will be seen
from the dates given above that divided responsibility, among other
reasons, vesulted in construction taking many months longer than it
covld have done. The home authoriiles were responsible for most
of the mechanical design and the shipment of all stores, while local
authorities dealt with mest of the building design, all electrical
design, and plant erection and testing,

In other sinilar jobs the machinery contract should be let before
that for the steel framework ; in this case the naked steel girders

adorned the canal bank for many months and had to be sainted
several times to prevent corrosion. ‘

OrERaTING RESULTS.

On test, the ice store refused to maintain z temperature below
{reezing, and further brine drums had to be installed. The plant is
snuch more complicated than the old carbon dioxide machires, and
the native staff took some time to adapt themselves. When starting
up in the morning, or when cooling only one or two chambars, gas
conditions alter very rapidly, and control on the suctior gauge
readings is not quick enough to prevent liquid coming ove-, The
gauge on the liquid separator was useless as the level was fre Juently
above the tup of the gange.

An interesting and so far unexplained feature of the plant is the
temperature difference between the two ends of the suction pipe.
At the separator end the temperature iz 2°F,, while at the raachine
it is 16° and this amount of superheat necessitates some half an
hour's extea running # day. The pipe is only 8 {t. long, and lagged
with 2 in. of cork.

An automatic air purger is connected fo the top of the liquid
receiver at its lower end.  The adjustment of the purger is tricky
and it would be better to connect it to the {op end of the receiver
and to put a level gauge on the latter,

The total cost of the store was 25,000, and this should be recouped
in reduced running cost in eight years. The engineer staff -onsists
of a military mechanist, an assistant engineer, two engine diivers, a
cleaner, two fitters and 2 carpenter, who also do general wors in the
station, and two labourers for harvesting ice,

Mrar HaNDLING.

The system of trolleys and lifts has not proved satisfactory. Te
avoid detnurrape charges on ships, work has te be carried ount at top
speed at night with very low-grade labour, Meat is flung on the
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trucks anyhow, and frequently fouls the sides and ends of :he lifts
fwhich were not at first fitted with gates) and the doors of tlie store.
The iron wheels of the trucks and their springs come in frequent
contact with the concrete apron in front of the store and with the
door frames, and considerable damage tesults. If is unfortunate
that foundation considerations required a floor-level severa’ inches
above the quay, so that a ramp is necessary.  While four natives are
required to push loaded trucks up the ramp, one can sit on an empty
truck and free-wheel down,

The writer would recommend that, in future installations, trucks
should have robber tyres on all wheels, and that the clearance
between end wheels and the ground should not be more than one-
quarter of an inch. They should also be very heavily galvanized or
otherwise protected from rust. Instead of lifts a poriable belt
elevator, driven by 2 5 h.p. electric motor, taking crops ard hinds
straight {rom quayside to first floor, would be a great improvement.
Such an arrangement would be cheaper in capital and in running
costs than lifts, more fool-proef, and less expensive in main:enance,
Lifts tnay be suiiable in many instances, but not for rapid handling
of meat at night with & poor class of labour.

AFPENDIX A,
Meruon oF TusTiNGg Porr Sap CoLp StoRE.

I.—Reguivements,
Two principal peints require verification :—

(A} The ability of the plant as a whole to maintain the awverage
specified temperatures with the specified running hours and fuel
consumption and withoutl overleading cagines.

(5} The ahility of the insulation to maintain the daily ten.peratore
variation within o reasonable limit,

z.— Methed of Test.

[i) The tests will be run with cooling water at the specified tem-
perature and the results are to be adjusted to the specified
ambient sir temperature of go®F.

(ii} A by-pass and valve will be arranged between the cooling water
ontlet from the condenser and the suction to the pump.  Hot
water will be re-circulated as necessary to maintain the pump
suction temnperature at go®F. The total quantity of cooling
water will be kept constant,
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{iiij Fifty tous of meat will be put inle voe chamber on the ground
floor and the same amount into one chamber on the upper
flvor.  These twe chambers will be reduced to a temperature
af 19°F. on the morning of the first day of the tesr. The
regulators of all rooms will be adjusted to cnsure corroct con-
iditions of evaporation and the coils in each of the reoms in
order that the suctions gas returning from each dircuit is, as
nearfy as possible, in the same condition.

(iv) One ton of ice will be drawn daily from the ice plant and the
bacon- and margarine-rooms automaticaily kept at 28% 30°F.

{¥) Duoors of all rooms will be opened for {weo ninutes twic: daily.
The vuter doors will be opened only for the ingress and egress
of personnel and will nurmally be closed when the ianer doors
are opened as whove,

(vi) Under these conditions the hoots of runming will be as ncarly as
possible proportional to the temperalure conditions and they
shall not exceed one period por day of

1-15
o houts,
0% o0 - 15

where £ 15 the shade air temperaturs at nopn,

{vii} Each set of plant shall be run daily (or one week under ths above
condilions, records being kept of external temperatures and
liourly temperatures in all rooms, hours of running, fiel con-
sumption, guantity of cooling waler, ¢lc.

3.—In accordance with 1 [A} abowve, the average temperature of all
rooms shall be muintained at 15°F.

[n accordance with 1 (I}] above, the range of temperature in che two
chambers half-fult of meat shall not axceed 5°F.
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POHRT SAID COLD S5TORE—TEST SHERD.

Cownlirys Waker.
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FOOLPROQF FINANCE FOR PART SERVICES,
By Majon W. G. R, Nurrt, M, RE,

WITH the Special Works Programime that has just commenced, and
which is estitnated o last some five ¥ears, almost every officer
emplayed on works is going to have charge of at least one large
contract, atd many quite junior ones are Hable to have ceveral on
their hands at once. There is going to be an increase of work all
routid, and the Works Officer is going to have more impariant work
to do and less time in which to do it, The purpose of this article is
to explain methods, which simplify the financial contrel of large
services and which place at the disposal of the offiver fand of his
inquisitive superiors} the information required at ATY 1molient.

CoNTRACT WoORK.

For the benefil of those who have not previously hid works
experience, let us examine exactly what a Contract js. The Con-
tractor agrees to do a certain work, which is shown on the contract
drawings and described in the Specification, for a certain sum, To
save the several contractors who tender for the work the i bour and
expense that would be entailed if each of them were to tuke out
quantities, the W.I). prepares a ' Bill of Quantitics " wich each
cottractor prices.  There is usually one bill of quantities for sach
building, 2 bill for external services, another for electric light and, in
cases where the design of the building varics slightly from the
standard barrack design, one or more for variations.

Each bill is civided into trades and the total for cacl: trade s
carricd to a Summary for the bill, while the Ltotal of each biH is carried
to a General Surnmary, the total of which is the tender pric e,

The bill of quantities, then, iz the basis of the tender,

ELEMERTS 0r Fivarcial CoNrTrol,

Let us now see what it is that you want to kaow in order to control
@ contract,

The first thing you will be required to do is to give a revised
estimatc based on the accepted tender price.  This, when approved
by higher autherity, is known as the " approved estimate " and it
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must on n¢ account be exceeded, unless the consent of higher
authority has been obtained prior fo the excess being incurrer..

Then, as the work proceeds, the contractor must be paid on
account, each month, a sum representing go per cent. of the value
of work done plus 50 per cent. of the value of materials delivered.

Frotn August to February you will have to fll in a form giving the
latest revised estimate for the work, and throughout the job you will
be harried to give the date of completion.

REVISED E3TIMATE.

The first revised estimate is a simple matter, You compare. your
contract decuments with the approximate estimate on Army Form
M.r426, which will have been prepared (possibly in the CRE.'s
office) before the service was placed in the Estimates Book, and
verily which of the items on the Army Form M.1426 are included in
the contract, which of them have to be added to the tender, and
whether the prices in the M. 1426 still hold good. You may now
hiwe hetter information as to the cost of these items than was avail-
able when the AF, M 1426 was prepared, or the amount of work
required may have altered (for example} on account of part of the
external services having been done already undgr another cortract.
In particular, there ure two important iterns which may not have
been included in the Army Form M.iqe6. The first s 7 super-
vision "’ ; for although the normal supervision by the G.E., and Clerk
of Works is not chargeable against the allotraent, many big jobs, and
sspecially reinforced-conerete jobs, require a temporary civilian fore-
man who can be on the job the whole time, watching the contractor,
and his pay 5 chargeable agpinst the allotment.

The seeond item is " Credit for Demolitions.’

A large part of the Special Works Programme is ©* Replace Huts,"”
50 a ' Credit for Demolitions " item will frequently appear in the
contract. In other words, the contractor allows so much off has
tender price in the general summary, as representing the value which
he will got from the sale or re-use of the huts to be demohished,

Simple cnough, vou say ; but this is only the beginning of the
tale. This eredit for demolitions is not, as you might think, cr=dited
to your alloetiment o the service, ol it is credited to Voteao G 1,
" Bales of buildings, works stores and miscellanieons receipts,” and
as such passes entively oot of your control. 5S¢, when the contractor
pats in his final bill, this credit is taken off, but, as it must be credited
to Vote 10 G, it is debited to your construction account {Vote 1o C).
You must therefore atlow for this credit for demclitions as a Linbility
in every estimate that youw make,

In the * General Surmary ' you will find allowed a certain sum
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for " Contingencies,” but it s unwise to earmark this for any
of the larger items which you can foresee before th: service
starts ; let it remain as intended—a contingent provisiva for the
unexpected.

In o word, in making up this revised estimate, you must toy and
think of everything which has got to be done out of the allatment for
the service ; for while it may not be difficalt for your superiors to get
approval to anything essential which s reported with tle revised
estimate, they will be distinctly cmbarrassed (with unpleasant

consequences to yourself) if, later on, you have to report an excess
whirh could have been foreseen,

ConNTRACT PPROGRESS KECORD.

The next financial problem is to pay the contracior each month
what you owe him ; in other words, to arrive at the correct value of
the work done.  The simplest way is to take the first trade n the bill,
probably ** Excavator,” which is nicely totalled to (let us say) {150,
You then look at the job and say, * Ch, he's done two-thirds of the
excavation and hasn't started any other trade, that'll be £io0.™  All
very well, but it is not so easy to apply when you are halfway through
the job and find that *' Concretor " includes foundations, which hawve
been done, floors which are half-done, and lintels which are five-
eighths done.

The method which T advocate 15 this.  Analyse your bill for cach
Luilding into trades (and sub-divisions of trades), which you can pick
out easity on the job, and take the vidue of cach, making any cor-
rections required by the variation Lill. Then fll in the first two
columns of the © Contract Progress Record " (a specimen of which is
attached), The total of the value colummn will, of course, be the total
cost for that building.  With a slide rule it is then only 2 foa minutes’
work to complete the  fraction of contract  column,

One " percentage of trade ” column is then filled in at ecach
inspection fonce a month will do}.  Then, in the office, multiply each
“ percentage of trade ' by the corresponding ** fraction of contract
and enter the resnlt in a ' percentage of contract ™' column. The
addition of this column gives the percentage of work done.

A similar form may be used for combining the progress on several
buildings into a perceniage progress for the whole contract,

This methad, besides being quick, is extraoydinarily aciurate, and
the errors are not cumulative ; as each trade is completed, any
inaceuracy in computing its progress disappears.

It is distinctly comforting to be armed with this table when con-
fronted by a blustering contractor who complains thal you have
underpaid him by {1,500, 2nd that he cannot find the money to pay his

— 4



1a37.] FOOLPROOF FINANCE FOR PART I SERVICLES, iy

Emn, particolarly if he has already made some impression on your
R.E.

The only apparent drawback to the method is thé time that the
preliminary analysis takes. Here 1 would say that, even if the
method produced no results at all, it would still be worth while on
account of the knowledge of the hills of quantities, drawings and
specification gained while makiny the analysis. {nce yon have pat
that much work (sbout 2 to 4 hours should suffice} into studying and
analysing your documents with this definite end in view, you will be
on tap of your contract,

COoMPLETION TMATE.

After three or four months' work, you can begin to get some idea
of the completion date by plotting PETCENtage progress against {ime.
By this time the curve should have settled down to a pretty straight
line, which will be held until about 85 per cent, Frogress is reached,
After this it will (ail off badly {the degree is an index of the con-
tractor's inefficiency} and the last 15 per cent. will take about ag
much time as the previous 3o per cent.  With sorde such alipwa nece,
Plus an additional allowance for bad weather, frosts, disputes, 10n-
arrival of stores, sub-contractors whe do not tury up and 4 host of
other things, you may muke as reasonable a forecust of the rom-
pletion date as is humanly possille,

Furruer Revision or ESTIMATE.

Having told your C.R.E. in 2 fim tone that your building will be
boarded by the end of June, at the same time offering a silent prayer
to the god of your choice, your C.R.E. will probably enquire whcther
you are goiig to have an excess over the allotment.  Let us stiady,
therefore, labour-saving and foolproof methods of producing the
latest revised estimate. _

We can classify the expenditure under two heads—" Contract
and “ Other than Contract.”

To get an estimate of the final expenditure on the contract you
must keep a climbing total of deviation orders issued ; that is to say
cach deviation order is priced or estimated by the Clerk of Works
before you sign it, and yeur finance clerk adds it to (or dedue:s it
from, in the case of an omission) the elimbing total.

If this system is extended to cover provisional work and provisional
itemns, you have ready to hund the estimated final expenditure o the
contract.

" Expenditure other than Contract ' is different, -

You pay as you go,; for stores, for supervision, and for a kit of
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other little things. All this is posted up in your ledger, mixed up
Wwith your payments on account to the contractor; these have
alrcady been iricluded under * Contract,” and must be deducted.
There will 2lso be shown in your ledger, under*" Orders Pluced,” your
liakiiities. Make u suitable allowance for any other lialilities, and
the addition of your ledger total {less payments on accoun:} and your
Habilities will give you the estimate of expenditure other than
contract.

A further complication may arise when a service spreacls over two
or mare financial years, but this and other complicatic.as, such as
our old {riend “ Credit for Demolitions,’’ can be quick ¥ resolved
once and for all by the use of the simple form for revised estimates
whick is attached, and which has the advantage of preserving in a

handy form for your next estimate the information whic you have
collected,

CoNCLUSION,

In conclusion I sheuld like to acknowledge my indeldedness to
Major G. Macl., Ross, on whose article, ** Progress Records for Major
New Works,” in The R.E. Journgl for June, 1933, the Contract
Progress Record is based. A study of this article will certainly
assist anyone to prepare 2 contract progress record and also {if he
has the time} the very interesting graphs advocated by Major Ross.




KEVISED ESTIMATE FOR 24 MARRIED SOLDIEKS QUARTERS.
ITEM 19 ¢.3. Pt I, ITEM 68- - ATPROVED ES5TIMATE £70,%00,

| ZT.LI-335. 25_.3.3-5. i LB
- _ j Last Yeur A S Et;;__w -
Amount Edlled —_— —
{ This ¥ear to data .| £a5 £5.584 _I 2,541
| Total ._; 35 | 5% i g.241
" Deduct Total '.Fm:,-_mmtq_n_n imunt — - 5,072 ;_ H_'I_Ia_l
lixrenditure ether than Contract to date 33 572 _! gzf
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FIELDWORKS TRAINING WITH MODELS.
By Major J. G. O, WHIT[-:HE;;.D, sc, RE.

Thi following are some examples of training that has been carmed
out with " models,” which may serve to show the scope cottained
in this form of teachiny ; the word has been put in inverted commas
so as to remind that its direct interpretation may be misleading
—scale models are not intended ; anything which gives a tungible
representation of engineer construction cones within its meaning,
ranging from building with miniature stores Lo e use of car Woard
and string. ‘The essential characteristics are for the articles to be
capable of being assembled or arranged by hand, and to be of such
lightness that they may be done and re-done in a short space «f time,
Engincering has been divided into constructional fieldworks and
tactical fieldwarks, the one representing the trade and the otaer the
combatant side of R.E. work ; both concern alb ranks, although in
varying degrees.

The use of madels will be found of value for snall classes of all
kinds—officees, I8.0.0.5, or men—and for discussions ; it shavld goa
long way towards overcoming Territorial doll-night difficalties,  Its
value depends a great deal upon the instructor being clear in his own
mind, eforehand, as to what he intends to teach : whether e mmeans
to teach something new, or whether to refresh the class’s memory
over what has already ance been learned, whether to give an N.C.O.
practice in commanding a party, of whether to provide material for o
discassion ; cach requires different treatment, and preparation
accardingly.

CONSTRUCTIONAL FlELDWORKS.

Figs. 1, 2 amid 3 are photographs ol practice in ropes and spirs with
miniature stores.  The kind of stoves nceded are : z-in. 4o 340 Tarch
poles, and small pickets ; §-in. cordage or pictore cord, anl {wine
for muusing : single, double and treble blocks of the kind 1sed on
dinghies ; miniature chains, §-in. wire rope and clips; and such-like
siores.  As at example of time, a party of five N.C.O.s, unreliearsed,
went through the whole reproduction of erecting the swinging derrick
illustrated {except for building the jib) in 45 minutes ; the positivns
of the anchorages, spars and lashings were measared out from the
reference point of the weight to be lifted ; tackles were rove and
the blocks moused ; the ercction was carried out in the proper
manner, starting with a hand lift, taking it up on the struts, and the
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guys being handled to correspond.  The whole object of the work
was to give the N.C.0O. in charge practice in command,
. In the subject Ropes and Spars, the teaching which can be given
15—

Lay-out of unchorages and measurement of stores.

Correct lashings. -

Reaving tackles, anti-twist devices {with mallets instead of

mauls], mousing.

Joining cordage tackies to wire-ropes.

Various types of anchorage,

Use of chain and wire rope slings, and the precautions needed.

Methods of erection, including a lever.

Orders for moving a weight with the completed dermick, ete,

In the last two of these, there are many fuults that can be timulated
Tor the purpose of training N.C.O.s; and in an N.C.0.'s ci.dre elass
the " idiot Loy " method of trying to catch out the N.C.O. -n charge
affords great opportunities for sharpening observation.  The kind of
faults which can be made are: going under instead of round a
suspended bleck or weight, tackle tnen not paying attention, men
standing with a leg inside a coil of rope that is being paid oul, making
fast a guy withent orders, men chatting on the worl, two N.C.Os
giving orders simultanecsusly—all of the hundred and one iniquities
that are seen perpetrated unbloshingly during norongl field sorks,

Figs. 3 and 4 are photographs of a water-supply installation com-
pleted* and in course of erection ; the water stores consiit of gas
piping, hessian troughs, and two-gallon petrol tins to represent
go0-gallon (1. tanks. The staging was made of 4 in. » 4 i1, scant-
ling, etc.,, with g-lb. rails to represent girders; fieldwerk with
squared timber, though, tieeds a comment that is given separately
later. The particular constructional points taught were -—

The most economic depth for pitching a cunvas tarpaulin {g.e.,
one-sixth the width of the paulin); this could also have
been applied to digging a medel sailcloth-lined res rvoir.

The " envelope " method of folding 2 tarpaulin {o avoid
strain at the corners ; the use of this method for rapadly
pitching tanks on the ground was also demonstratel,

The keld service joint between piping and canvas tanks.

Thae lead washer joint between piping and metal tanks,

The arrangement of settling and chlorinating, and expense
tanks, and the pipe connections that are needed.

The procedure for removing, cleaning, and replacing settling
tanks.

The proteetion of stand pipes and herse troughs from injuring
animals.

* The distribotion systein is oot complete.
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Particular points taught in the lay-out and erection of the staging
and pipe-lines were : levelling the site {using 2 spirit-level instzad of
field-level}, the need for mud sills as the ground beneath the staging
would become damp, alternative methods of crection—liand or
derrick, drainage lay-out, lay-out of horse troughs {which cight to
be to scale) with guard rails, drains, and marked traffic roules, and
tinder metalling round waler-poinds.

Fig. 3 Is a photograph of a pile pier under eonstructiol: the
matertals used were 4 in. by 4 in. piles and cupsiils, 16-ft. let gths of
g-1b. rails to represent R.5.J's, and a raft was built from which to
drive the piles—which was done by hand, with a manl.  The special
features brought out by the exercise were the accuracy needed

Fig. 5—File Fier,

in laying out and driving, metheds for getting heavy R.5.]'s into
position and the problems that arise in fixing the capsill and Dracing
when the piles are not dead accuraic ; the need for fixing loosely
the lower ends of the diagonal bracing before driving was a practical
detail that was clearly demonstrated.  As a guide for the amount of
work involved, a pler took somewhat over an hour to conplete,
exclusive of drawing stores, and with all stores cut to length and
prepared heforehand ; it was found that the degree of supervision
called for requires an experienced N.C.0. in charge and six working
numbers are as many as can usefully be employed. Fig. 5 shows
the method of rolling a baulk with a turn of the rope being Laught.

Fig. 6 is a rather blurred photograph of a demonstration of the
effect of shell-fire on different kinds of revetment. The trench is a
I-in. to 1-fi. maodel, on a sand table ; the lower part is revettid with
miniatute A frames and tin {represcniing C.G.1) ; the upper part is
revetted, haif with zinc gavze hurdles {representing expanded metaly,
and half with zinc gauze gabions ; the hurdles are stiffened wit glued
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wooden strips, and anchored back with pickets and buried holdfasts to
scale, Before the demonstration was begun the class were reminded of
the difference between revetrnents against weather and revetments
against shell-fire, and told that this was a test of shell-fire revetment ;
they were alse reminded of the difficulties met with in repainng a
damaged trench—the clearance of twisted metal and the necessity
for keeping under cover below the parapet—and they were called
upott afterwards to discuss the procedure when the trench had heen
damaged. Shell-fire was represented by exploding Né. 15 detonators
bunied vertically, their tops just beneath the surfuce; the result
was i close resemblance (o the burst of 3 64n, shell 1 a distance of
5 in. from the crestline was found best.  The efiect on the modal
was very realistic : the hurdles were stove in, amd the holdfasts in
the crater were destroyed ; the gabions (nearer end) were pushed back
to vertical or nearly so in varying extents; the identical prablems
in rebuilding were presented as appear in actuality, and the appear-
ance of the model was like a bird's-eye view of a shelled trench.
Slightly damp sand is probably the best material to work in ;| when
the gabions were filled with clay (which dried} they were blown alout
in an unreal way ; Alled with sand, however, they hound together in
the same way as foll-scale ones, and in (his instance they were
strengthened with pickets, but without holdfasts.

Squared timber structures have to be prepared beforehand by
carpenters ; the field engineer training of N.C.Os is in 'la}fing out
the site for their erection, prepaning the footings, the erection, and
putting on the superstructure.  The sight of a rcady-made trestle,
however, is liable to make the organization of the work forgotten,
and for the erection and completion of the superstructure to be done
without simulating reality, as of course can all madel erection.
Contrel is tha business of the instructor, and it is over this that he
needs to appreciate clearly what are the lessons to be tavght: if
the appearance of the iinished structure is the object, then the inter-
mediate work may be skipped ; if the object is to practise the N.C.0.
in charge in organizing work, then all detuils of the work must be
gone through realiztically. In this the class can help: if told to
place a goo-galion tank by hand on a maodel trestle 4 ft. high, the
individual can veply to the N.C.Q. in charge that he cannot do it, it
it too heavy, the lift is too high, and he can oblige the N.C.O. to
send men on to the staging with ropes or 1o rig a derrick.  In gencral,
as regards N.C.0OVs classes, the object will be to make the
N.C.0.s use their hrains, and there can be no surer way of doing so
than by setting his fellows the task of catching out the man in
charge,

The foregoing are exwmnples of structures that can be built with
models, and perhaps will indicate 1he scope that lies in the system,
(n the other hand, certain subjects are better taught by different



Fig. 3.—Water Supply.

Fieldworks training with models Fig 1,2 & 3



Fig. 8.—The Shenamdoah Valk ¥

Fieldworks training with models Fig 4 6 & 9
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methods : for instance, camp structures and bivouacs ure probably
best treated as a discussion---everyone has seen various types, and
from discussion their respective merits and faults will become more
surely fixed in mind. Again, explosives is a subject that needs
teaching partly with the teal article ) but when practice in laying
charges is intended, dummies only are needed, and when practics in
firing a series of connected charges is intended, Jetonators and fuze
or leads {and a resistance hox) soffice. This is akin to work with
meodels, and much of the care and supervision requited in the subject
can be taught without the actual explosion.

TACTICAL ENGINEERING.

In this, the busiz has been taken that fire-trenches are primarily
an infantry responsibility, and communications that of the XK., but
that the E.E. can and should be employed on preparing rear positions
for the infaniry, and consequently peed full training n the subjeci ;
also, in defence works that require tradesmen's constroction, the R.E.
must have specialized knowledge. Some exercises that have heen
carried out are described below in the sequence they wonld logically
follow,

As preliminary remarks, the first axiom in defence works is that in
titnes of stress a man's attention becomes riveted to his front and
e will five "to kis front, that is to say, at right angles to the parapet
against which he is leuning ; therefore, in order to produce the
desired fire effect, trench parapes have io be aligned accordingly,
The ohject of any defence work or trench system hbeing, firstly, lo
bring a certain volume of fire on to a specified front, and secondly, te
maintain itself, it is the duty of the infaniry commander, or of the
R.E. officer who knows his wishes, to Lay down the fire tasks of each
trench, and for R.IZ, N.C.Os to be able to lay cut trenches that will
canform to their fire tasks,

The first exercise is in siting irenches.  On the floor of 2 room a
landscape can be sketched out in chalk or represented with card-
bourd or toys—a few trees, a house, a haystack, or any cominon
feature of the counwryside. Fig. 7 is an illostration of this. The
elass is then told (for example} to lay out trenches for a
platoon, in which 6 rifles are te cover from A-B, 6 from
B-C and & from C-I). Tha points A, B, C and D are marked
by drawing pins to which tapes are attached—these fapes mark
the arcs of fire; the other ends of ihe tapes are attached to
strips of cardbeard, through heles which allow the cardboard to be
slidd into different apgles, and the cardbeoard strips represent the
general alignment of the trenches. Features of the ground where
the post is 1o be sitcd can be drawn in chalk—a hedge, a ratlway
bank, a copse. It should then be demonstrated that the trenches
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may be shifted into any arrangement to conform with the ground
without altering their ability to carry out their fire tusks, provided
that the alignment of the trench is shifted so as to keep it at right
angles to the axis of its are, this is dlustrated in Fig. 7. Wihen
the best arrangement for the purpose has been arrived al by
discussion, the next stage is to determine the alignment of the
several bays or weapon pits of each trench {if required), one
aligned to cover one part of the arc, one to another, and so on;
after this comes the addition of bays or medifications to meet
local defensive needs and concealment. The ruling principle Lo
be established is thut fire tasks are the governing factor: position
may he altered in eorder to make use of cover, Lut cover must
not govern alignment ; KE. work is the adaptation of cover to
alignment.

Yollowing on this is an exercise on the defence of buildings, in
which the axiom of @ man firing to his front reappears in the form
that he will five along the axis of his loophole.  Cutting Ioopholes 1s
cssentially an K.IE. speciality, and their positioning perhaps needs
more thought than is at first apparent; the subject relates to
Euvropean warfare, the design of semni-penninent posts in a country
like Mesopotarnia, and of hill piquets in country as on the North-
West Frontier of India. Like trench posts, buildings cian be shown
usually to have two distinet functions—distant fire tasks such ag
covering certain ground and mutual support (generally donc by
automatics), and self-defence ; the latter alone is bwing considered
here. The exercize is done with a cardboard model of the hovse to
b defended, showing doors and windows, which is placed on a table,
asin Fig. §; round the outside of the house is drawn a cross-section
of the walls, showing the windows and deors, in chalk, so that the
class iz faced with an elevation and cross-sectlon simultaneously.
The position of the wire entanglement can be represented by o piece
of string.  The points for discussion that wrise come in the following
order . —

Distance of the entanglement from the bumiding (range of
vision by night}.

Number of rifles roquired to be brought to bear on any point
in the wire, 30 as to stop a rush.

Atc of fire that one man can cover when in action,

Resultant alignment of the loopholss,

Splay of the loopholes—outwards or inwards.

Position of loopholss in corners—it should be demonstrated
that the left of a corner is different from the dght ; it is
best shown practically with a rifle and in the corner of the
room, with two men standing side by side firing.

When sufficient loopholes cannot be brought to bear from gne
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storey, then the possibility of augmenting them from the
cne above.

The height that the loopholes should be above the ground
outside.

Bullet-proofing of doors and windows,

Means of providing an all-round ficld of view for £lie sentries.

Minimam number of sentries,

Protectiot against silhonetling,

Means of allowing the garrison to throw bomls,

Protection against enemy. hombs.

Means of signalling to neighbouring posts and headqnarters.

Protection for the signallers,

Means to allow Lhe garrison rapid movement within the build-
g,

Prosition of water 1ank, stores, cte,

Position of day and night sanitary and cooking arrange-
ments.

After the discussion, the class can be fermed inte two groups and
be made to try cut their ideas in a game of attack and defence, with
moves at 15-sccond intervals, The condiiions of the game have fo
be devised as realistically as possible. The following are the lines
they should follow—opinions will differ as to the actual figures :
stealthy approach to within too yards unscen by night ; charging
pace, 50 yards in 15 seconds ; time lapse between sentry shouting
" stand to ' and garrison opening fire 15 seconds ; rute of fire, four
rounds in I3 seconds, 50 per cent. shots efiective at point-hlank
range {this is a very moot figure at mght) ; the resistance of the
cntanglement against the weight of 4 determined rush will depend
upott the amount of wire that has been allowed and the lengih of
time for building—it is a good subject for discussion. With a
garrison of 10, the defence will be found to have a difficult task in the
face of the feints, smaoke and covering fire that the attack can use in
aid.* The desirability of calculaling on the attack being pressed
with the utmost resource and determination will be recognized, and
the class may he reminded that without being able fo visaalize the
attack accurately they will not be able fo design an efficient
defence,

An exercise for officers, that wounld {ollow the above, was done in
1936 when the Mesopotamian campaign was the subject for winter
study. The siluation set was that of {he line of commumication in
the summer of 116, One infantry brigade at 50 per cent. modern
war establishmeni, which corresponds to the depleted 35 Infantry

* fisoab example of the intensity with which an attack on & small post may l.m
pressed, the descriptinn af the Mahsud artack oo a piguel in Waziristan, given in
the October number of The drary Quarkerly, 1934, should b read.
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Erigade in history, was given the task of protecling 14 miles of
desert (Shalkh Saad-5Sinn) against Aralr maraunders. A British and
an Arab syndicate were formed ; the British had to submit 4 plan
of their system of defence, with cardboard models of varions types
of pusis that their members proposed ; the Arab syndicate was given
the plan and the models, and devised attucks on each one i turn.
The special conditions of the game were laid down, such as the
limited quantitiez of defence stores available ; and the Arabs were
given u Turkish emissary who provided them with bdhoose bales
{bullet-proof along the grain] as portable sangar walling.  The game
was played ont in 15-second moves, British and Arab lead soldiers
Leing the pleces, SBome of the aftacks were soccessinl, but,
in spite of a Bengal Sapper umpire, the Bangalore pattern Trontier
defence work held out inviolate in its peculiar shaped virginity, The
effect ol the exercise was to demonstrate the very difficult proposition

that existed in 1510, and to develop ideas on the design of posts for
such warfare.

OUTioor SCHEMES ON A MODEL.

Yor engineer exercizes with troops the benefits that can be gained
from taking the principals through their parts befurehand, on a
maodel of the ground, are as follows —

It enanres Lhat orders will be given on the right lines, and safe-
guarils the men from being badgered about,

1t ensures that essential measures during the exercise will not
be overlooked.

It ensures that the prehminary organization of froops, trans-
port, stores and tools will have been done thoroughly.

The procedure need not in any way detract from encouraging
initiative among K.C.0.5 duving the work on the ground ; on the
contrary, it should add to it, beeause, deliberation on the main
matters is got over beforchand, with the result that hampering
niistakes are not made and full time on the spot can be devoted to
detail.  Nor is the novelty of a fresh situation spoiled, for no matter
how realistic the model there will be features that are not reprodueced,
which will necessitate the adaptation and maodification of the brosd
outline of method arrived at on the model. A model of the ground
is not an essentiagl, as a map will suffice, but vnder certain circom-
stances the model is better, in that it gives a stimulos to imagination
which a drawing may not, .

The sand table is the Dest-known moiel of this nature, but there 1s
another variety that has several advantages, which is a large dust
sheet (preferably khaki-colouted) spread on the fioor, with hills
reproduced by sandbags or crutnpied newspaper underneatlt ; on the
surface, roads are made with white tape, railways with red, and rivers
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and giving the orders relating to them—and it ensures o proper
organization. It has boen remarked that the same could be done
from a map, but less demonsiratively ; the meore closely that an
engineer excreise relates to tactics, the more useful and vivid does a
model of the ground become. :

This kind of a model used far the first tactical excreise given above
adds to it greutly by introducing the slope of the ground.

CoONCLUSION,

The foregoing are instances of work that has actually been done ;

they are written partly frorn memory, a8 sume were done independently
and they had not previously been thought of a5 a connected whole,
A principle, however, can be seen common to all of them—that of
helping the imagination ; maps, pictures and descriptions fllusteate
to 2 certain extent, but a tninizture reproduction does s in o far
greater degree.  The writer has only recently learnt the astonishing
variability beiween persons in their capacity for visual imagery |
and when it is realized that the man with the best brains imay bhave
the smallest power of visual imagery, the benefit of placing the least
calt on the imagination can be appreciated. Organizalion is a
subject which some men find difficult to visualize, nor can it Le
represenled tangibly | but by this method its absence can be demon-
strated, through making an exercise with models a game of catchinyg
put the oltender, and herein lies a source of much profit,  Small-scale
fieldworks stores have the additional value of enabling a lengthy
plece of construction to be done tn a short time, through using light
materials ; the simplest serve for the most seasoned veterans, and
after the first time that ropes and spars were practised a Q.I. warrant
officer remarked that all of the party of N.C.O.s had been reminded
of something or other they had forgetten. From this it may be
gauged that properly handled, with a definite purpase in mind,
.the mcthod enables a great deal of instruction fo he com-
paszed  within a limited time, Teaching with it, though, is
not every man's metfer, and cannot be handed out fo all and
sundry with the bare military benediction “ Carry on™; the
inslructor who is to handle it must know his part, and even more
than a knowledge of technical detail he needs a flair for organizing
and e¢ontrolling work. For teaching novices technical knowledge
comes first in importance, bt for training N.C.O.s=—who themselves
know the detail or will quickly recollect 1t- —the ability to organize
and control takes its place.  Perhaps one of the greater values of this
method of training is in the epportunity it affords of studying a man's
aptitude for taking charge of work.
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PALESTINE DEMOLITT ONS-.q2nd FIELD COY., K.E,
By LiEuTENaNT I W, B. Evce, RE.

Demolition of Masvnry Arch Bridee at Mejdal-Yaba on
Detaber 1gth, 1036,

Introduckion.

One of the leatuves of Palestine is the solidity of many hridges,
which carry the most abominable roads over dry gaps. Owing,
however, to the tremendous rush of water after the heavy rain
which sometimes fulls in the winter, these bridges, solidly built
though they certainly are, frequently get washed away.

The bridge in question, a well-built masonry bridge of four 13-foot
arches, had an abutment and the pier next to it washed out during
last winter—a striking reminder that o bridge must be sited so Lo
have a straight flow of water under it without swirling and scouring.

The Public Works Department wished tohave the rest of the bridge
—twe piers and the remaining abutment—demolished in order to
build a new reinforced-conerete structure in its place. The 42nd

Company gladly undertosk the demolition and the rgth October was
appointed for blowing.

Recaﬂmissm_ms.

The request was made too late to make o reconnaissance possible.
All that was known of the bodge was that 1t was masonry, that the
piers were about 3 feet thick and the abutment about the same,
ang that the P'W. D, had boreholes ready prepured for the insertion
of explosive charges, Cn arrival at the bridge this information was
found to be correct within limits, but the boreholes proved to be
cnly 4 in each pier and of such a size that one and a half sticks of
relignite could just be cranmuned in—i.¢., four charges of #1b. each !

The dimensions of the bridge are shown in the drawings E and F,
where it can he seen that the piers have an overall width of 24 feet
atvl a selid masonry thickness of 3 feet, hard limestone in P.C.
mortar. 1t was certainly ambitious to hope to blow these with
just the amount of explosive that could be placed in syuch boreholes
barely 15 inches in and about 1§ inches in diameter!

Method Adopied.

It was only in the afterngon of T8th October, that the P.W.D.
asked for the demaolition to be effected in the morning of the zgth ;
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50 3t was evident that the demelition party would have no time, in
ithe absence of power tools, to prepare bareholes, should those made
by the P'W.D. prove unsatisfactory.  Accordingly we took sufficient
gelignite to make up cuiting charges—it was fortunate that we did.

Immediately on arrival it was obvians that the boreholes provided
werg useless and that there was ne alternative to o cutting charge on
each pier. On the abutment wall, however, an excellent opportunity
was offered by two weep-holes aboul 10 inches square in section
that came out to the face of the wall some 5 feet above the bed of
ihe watercourse.  The clear space inside varied- -owing presumably
to stanes that had sgueezed into the weep-holes from behind-—so
that one weep-hole was packed with 50 Ib. oi gelignite and the other
with anly 30 1k, 1n order to obtain the {uilest possible eflect the
weep-holes were loaded flush to the face of the abutment wall, and
it is therefore of no particulur interest to attempt a comparison
cither with the caleulsted weight of correctly spaced mined charges
behind an abutment wall, or with borchole charges in correctly
spaced boreholes having the charge at lewst 8 inches back from the
surface, [(M.F Vol 1V, p3bz)

Calewlation of Cutting Charges.

See drawings Boand . The averall widih of cach pier, B = 24
feel, and thickness of masoney, T = 3 fect.

Formula for cutting chirges on masonry plers

C = § BI*
= §24 X g = (44 Ib,
and (see Table “ T8 ) take gelipuite as equivalent in cuiting power 1o
guncolion.
Actually 140 lh, were used on cach pier.

Description of Explosite used.

The Public Works Depariment sapplied the explosive--6of,
gelignite made up in 3-lb. sticks 3 inches long and 13 nches n
diameter. The slicks are packed in cartons, 10 in #ach, so that each
cartonn holds 5 1b. of gelignite.  Cartons measuce 8% inches x
54 inches X 4 inches approximately; they are conveniently laid
end to end in making np cutting charges. In order to insert a
detomator the selected carton must be turned broadside op and the
cuter end siripped off {0 cxpose the ends of the gelignite sticks for
the insertion of a detonator in one of them,

Intheabutment wall weep-hole, cartons were packed in tightly and
the space left was filled in with the separate sticks.

Method of Fiving,
Electrical. The advantages of securing simultancous detonation
throughout the system of charges ecasily outweigh any slight
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additional trouble in connecting up.  One detonator only was used
in each weep-hole charge and two to each cutting charge, the
reselting resistance to the firing current being within the capubility
of a Mk.VI Exploder,

6% 26 4 X131) =216 4 524 = 27 w. approx.
The Demolition.

The demolition party left camp at Lydda o800 hounrs on the 1gth,
started work at 0g30 hours and the bridge was blown at 1130 hours.
The time taken was spent chiefly in clearing the weep-holes as fa
in as time permitted and carefully packing the charges into them.

The demalition was campletely successful.  Both piers were razed
to the ground and the abutment wall entirely demolished. The
abutment wing wulls were forced out to an overhang of 1o/1, but did
not coilapse,

Subsequent Clearing Damolitions,

A, Alarge block of concrete roughly 13 fect x 4 feet X 2 feet, part
of the foundation under the pier that was washed away, wasdestroyed
te clear the site.  Four small boreholes 18 inches deep were ready
prepared by the PW.D. FEuach received 14 sticks of gelignite
tamped down and the four charges were fired with four separate
safety fuses. The explosions were nearly simultanecus,

B. Seeing that the wing walls already inclined vutwards, it was
first attempted, by way of experiment, to kick their feet from
under them with 10 1b. of gelignite simply placed at the foot of each
wall.  The result was failure,

Recourse was then had to the weep-holes in the wing walls,
Each wall had two weep-holes about 8 inches » 8 inches in it. 1o 1t
was placed 3 feet into each weep-hole—z0 Ib. of gelignite to each
abutinent wall—and fired by means of safety fuse. The resuit was
SLuCCESS,

Note —Although these weep-hole charges were tamped as well as
cauld be done with dusty rubble, the value of the tamping was
undoubtedly nil,
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WIRE ROPE BRIDGES FOR MOTOR VEHICLES,
(A Swuyggestion for Consideration.)

Translated from an article emtitled " Drohtseillriicken foy Kraft-
fahrzeuge,” by Capramy 1ieL-Ikc. Havtone, in Vierfeljahreshefte

Siiy Pioniere, November, 1936, and republished by permitssion of
that magazine,

[Note by the Editor of the V.f.P. -If the following scheme seems
ruther fantastic, we see no reasvs for withholding if from any veaders, as
it undoubledly deals with an inleresting problem,

We have been informed fhat the wire rope bridge described in this
arficle 15 not fo be construcied by engineer wnits on thetr owss respon-
sibility, bt only on the ovdres of higher anthorily.”

WHY encumber aurselves with the many chesses, baulks, trestles and
pontoans, the numerous lransport wagons and men for bridge
construction > Does not simplicity mean success in war ?

Twn rails—that is all that a molor-car nesds {¢ cross a stream or
gap. Two cables, stretched across and anchored back, are encugh
ta carry a vehicle agross a river, Al else is unnecessary ballast that
can be dispensed with,

Is the passage over such a wire rope bridge a trick 7 Net by any
TERATLS.

In arder to travel over the cables, each wheel is provided on the
putside with a pulley-wher} attachment {rotating with it). The latter
docs not in any way interfere with driving the vehicle on the ground.
The groove of the pulley-wheel attachment grips the cable 0 firmly
that a mtater can be driven under its own power up a steep incline.
The groave forces the front wheels to take the rope in such a way that
steering is wnnecessary.  The vehicle can be placed en the cable with
the engine running, without & driver, and will make its own way
across to the other side.

Tight-rope driving is, consequently, no trick.

Tt is cbvions that such a bridge equipment, consisting mevely of
two cables and their anchorages, offers many advantages, even if 1t
is only suitable for comparatively small spans and loads fabout
40 metres—r135 feet—and 4 tons). It is light and takes up little
space. A trailer is sufficient for its transport. It can be crected
and dismantled in a short time and with little personncl. To
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construct a corresponding bridge, to erect trestles, or to handle
chesses, baulks and pontoons in the same time would be impossible.
The only work—the ancheoring and straining of the cables—is carried
cut on dry land in 8 convenient site, If i5 only necessary to carry one
cnd of the cables and the anchorage across the stream on & small
kapok raft or boat. A wire rope bridge is independent of the width
of the stream (provided it does not exceed 40 metres), the river
bottom, depth and velocity.

Not anly does the equipment offer no fire-target when on the road
or under construction, but, once it is erected, it can hardly be spotted
by aircraft or destroyed by gun-fire. A motorzed unit Joses much
of its value if it is held up at every small river-crossing to await the
constroction of a bridge, especially when the bridge site cannot be
concealer.

The standard hridging equipment is comparatively complicated
and wulnerable, notably in the case of narrow crossings. However
narrow the stream, the number of bridge sites is limited,

Ewvery formation can carry a wire rape bridge along with it and
erect it. The preparation and teansport of the equimment are so
simple and cheap, that it can be turned out in large quantities ; it
can always be on the spot and =o offer the opportunity for a surprise
crossing ot g broad front,

A wire rope bridge is a type that motorization has called for to
supplement previously employved bridging systems in negotiating
small rivers. 'With its help troops and equipment can be carried
across at the righl time and in many places. 1t will continue {o
provide a safe and speedy connection under the heaviest fire. Even
if only one vehicle at a time can be carried on the cables, it can make
its way across safely in top gear at high spred and reach the next
cover quickly.

The wire rope bridge is of special importance to a motorized
reconuoitring detachment. Here conles an important point.  The
enemy, whose vehiclos are not cquipped with the special wheel-
pulley attachment, and have not the same wheel track, wili not be
able to use the bridge.

Now many a reader will think : ** Yes, that is all very well, but
what about the technical execution of the work 7 What aboat the
anchorages, the suspension and straining of the cables, the egualizing
of tension, and driving over the ropes ?  YWhat about safety 7 Can
all these problems be solved ? " It is a comparatively simple
matter.

The anchorage presents the greatest difficulty. The well-known
ferrying-cable anchorage seggests itself, but it is not strong enough.
The surface of the rounded anchoring piquet baricd in the ground
is too small. If the piquet {s given a cross-section shaped like an
apen cross, and if the top half is encased in steel sheeting at the point
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of attachment of the cable, the result will be a greater surface and
resistance, as compared with a round piquet of the same weight.
The apen cross-section enables the piquet to be driven in sasily, and
the resistance to the bending mument, which increases towards the
top, admits of a longer projection out of the ground. The passive
carth pressure
Ep=«h*apxb
2

is increased. Rankine's rough formula may here be considered
applicable.

Example :
With 4 = 1+8 ton/m?® = specific gravity of the soil,

Ap = 45 = fhgure for passive earth pressure (cor-
responding to { = 40°, angle of repose
of the soil},

b — 0-3 m = width of piguet,
h = 1-6 m —= length of piquet,

the passive carth pressure becomes :

B2
Ep = 1-8 tenfm?® ¥ I—ﬁz—@ M 4+5 ¥ 0e3m,

Ep = 31 toms [passive pressure),

With four piquets in one anchorage box—if the svil is favourable—
a tension of 12 tons can be taken up. The cress-shaped pignet can
he pulled out with a jack; the box-shaped anchorage will float.
(See Sketches 1 and 2.}

But this ancheorage need only take up part of the strain on the
cable. Is it not possible to take up the remainder of the strain on
the same principle as the brake of a motor vehicle, by utilizing the
friction of a ramp ?  To do this, the cable is carmied over the ramp,
and after it has been fixed in posilicn it is clipped down Lo the ramp.

. When the weight of the vehicle comes on to the cables, the pell on
the latter is transferred to the ramp, which is then pressed dewn-
wards, The ramp can thus—like a motor-car with the brakes fully
applied- take up a certain amonnt of tension, before it slips and
further increases the load on the anchered end of the cable.  In order
1o inerease the friction, a sel of iron angles is attached to the utder-
side of the ramp.
" The employment of the " ramp *' does away with three doubtful
points : the passage of the wvehicle, the dip in the cable, and the
tension, A ramp,” 6o em. (2 {t.) high and 30 cm. (1 {t. § in.] wide,
for each wheel irack iz conveniently portable.  If the two ramps are
coupled fogether with a distance-piece, and are provided with
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wheelgnards, there is no chance of the pulleys attached to the
wheels missing the cables even at 4 Ligh speed.  {See Sketch 3.]
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A dip of 1 metre can akbways be attained with a ramp.
Letl = 4o metres (distance between supports), P o= 2 tons {Joad
on one cable, due to 2 4-ton vehicle), ihen a dip f == T . is obtained




19371 WIRE ROPE BRIDGES FOR MOTOR YEHICLES. Q3

_Lat Bank

¥ foctie Eompn  with M"u-rf_‘guc?*ﬂf
Calla Fo be mooe Post
e SAa Fﬂfﬂfﬂf-f’_ﬂ'
araction of M Lo,

Hj’ﬁf Beank

Soring

Skatch I

from the similanty of half the trangle of forces to the actual cable
diagram.

H 1
P :;_ (See Sketeh 4.}
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Owing to the trifliing amount of the dip in comparison with the
span, $ and H can be considered approximately equal.  Thus, with
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the assumed span of 40 metres and a dip of 1 metre, the tension of the
cable can be taken as 1o times the lond, A 4-ton vehicle will cause a
tension of 20 tons in each cable, '

Tables given by manufacturing firms show that a wire rope of
30 tnm. (1-18 in.) diameter has a breaking strain of 61,000 ke. {taking
K = 18,000 kg. per 5q. cm. a3 the tensional strength of the material).
This gives us a fackor of safety of 3.

The system of anchorage described above will take a strain of
20 tons.  This is the most wafavourable cuse, The more the dip can
De increased or the span decreased, the less will the tension on the

it_:ahle be; this follows from the cable diagram and the triangle of
orees.

Q;afr‘qm of Cable Stressas

??fangfc af Forces

SE
Ha .-?fp
I
o Sielfch o

The equalizing of the cables and the question of safety remain to
be considered. The simplest method of measuring and compensating
forces is by the ald of springs.  Here the shock-absorbing * Urding "
spiral spring can render valuable service, If each cable 1s attached
to such a spring (see¢ Sketch 3), both can be given exactly the same
tension, according to the spring diagram. If, through an unequal
distribution of the load, one cable should be loaded more heavily
than the other, it will sink lower. The increased strength of the
spring counteracts this tendency, as also does the reduced tension
of the cable {owing to the greater sag), so Lthat u compensating Dalance
takes place quickly and antomatically. But every vehicle causes a
certain amount of ineguahty in the cables. The groove, howewver,
makes a side-slip impossible, The spring acts as a safety-valve in
protecting the cable and the anchorage from any sudden overleading,
so that the possibility of either giving way is negligible. Thanks to
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the spring, every overload cauvses the cable {0 give, i ever so little
—but this little is enough for safety.

Similarly, further tests will overcome all technical difficulties,

Matar-cycles, coupled in pairs, can be taken over the wire rope by
means of a guiding-rod, provided that there is enough space between
fork and wheel-rim for & wire nng abont 30 mm. wide to be attached.

If it is decided to dispense with pulley attachiments on the wheels,
two wire ropes must be stretehed across where the wheel tracks come,
and decked over with planks. It is possible to drive over such a
wire rope bridge by motor power without swaying, whereas
pedlestriats and horses will cavse the bridge to ozcillate as they walk
over it.  Buat this type of bridge, with the tracks planked over, loses
some of the advantage of simplicity and invisibility,

Motorization presents us with new possibilities and problems, A
war material ¢in be developed in two directions : it can either be
light, rapid and handy, or il can be heavy and ponderous,  Here we
have sketched a light, rapid and handy type of bridge for mnotor
vehicles, Tt will have an inereased importance as modern methods
develop, in which the object will be to hamper the rapidity of enemy
mularized units by obstacles placed along walercourses, and to inter-
feee with their crossing visible bridges by acroplane and artillery
actiun,  Are chesses, baulks, trestles and pontoons really necessary ?
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TANK STEPPING-STONES.
Oy Mayor C. €, 5 Wune, maEr, RE.

How the " 1" tank is to cross a water obstacle and give close support
to the infantry immediately after they have effected a river crossing,
is still an unsolved problem.

By means of stepping-stones is a possible solution when the depth
of water does not exceed six feet,

Up Lo now, three different kinds of stones have been tried : Light,
Heavy, and Hexagonal.

LicHT BoxEs,

The 17th Tield Company (Major G. le Q. Martel, ».s.0., M.c., K12,
in 1926, built boxes 3 £t 8 in, high, 4 ft. 8 in. by 12 . wide, and
proved that these were capable of carrying 2 12-ton tank in water
4 ft. and 5 ft. deep.  One box was able to take the whole weight of a
tunk. Tt was found that the boxes should normally be spaced 3 ft.
apart and that special * shore boxes ' were necessary if the stream
was shallow near the bank.

Tiiese were tested fairly extensively in 1927 and improvements in
detail added during 1928, producing the final design as shown in
Flate 30 of Part T of Military Engiueering, Volume 111, 1934,

A string of these boxes can be rapidly launched as & tank assault
bridge. Four men cross on an infantry assault bridge {or in a folding
dinghy} with the ropes of the leading boxes, two 6-it. piquels and
two manls ; the carrying party for each box is six men.

HeAavy Boxrs,

In May, 1927, further trials were cardied out by the 17th Field
Company in deeper water at Christchurch, with boxes & ft. high by
s ft. by 12 ft. wide ; these were not sirong encugh to allow a tank to
change direction on them. It was alse found that :—

(it Where oppositc banks are wvery divergent, difficnlties are
expericnced due to the tilt of the boxes at one end of the
bridge.

{ii} Though single boxes were easily handled, the launching of &
string «f these large boxes was a difficolt and deliberate
operation, compared with a string of the small boxes.




2, —Mexlium tank on second st I bo Ahird wions

Thils fs_exmddored wlsmit e maximum amownt of y acdvissbile whenn

lvge mumber of tanks have to cros

Tank stepping stone 1-3



g T g g G
s W o ; c ==l

B.=1"on toson borry anid tradler carrying six stbones,

Tank stepping stone 4-6



1937.] TANK STEPFING-3TOMES. . aq

HExacorxar TvrE,

In 1934 Colonsl Marte! designed an hexagonal type of stepping-
stune, 4 {t. 2 in. high and 12 {t, wide, as shown in Plate No. 1. This
has the advantage that, being hexagonal, it is both stronger and can
be rolled about more easily than the square boxes, but the disadvan-
tage of being very much heavier. The weight of one of these stones
as now designed is 1,160 Wb, It iz huilt entirely of 3-in, unselected
deal, except the transoms, which are 4-n. by 4-in. pitch pine, and
various stock sizes of G.1. piping and mild stee! sheets. The time
requited to make a stone depends mainly on the arganization and
equipment of the workshop, A well-equipped workshop, properly
organized, should be capable of turning out these stones at the rate
of one every four hours, once production has begun. ‘tThe work of
construction requires about 5o per cent. of skilied labour.

If required to save space {n transit, this type of stone can easily be
dismantled and reassembled. A party of one N.C.O. and eight
sappers is suitable for building up a stone from its component parts.
Untruined men can azssemble a new stone in 2o to 30 minutes, with
the centre-section already erected; with very little practice this
time could be reduced. {Photograph No. 1 shows the ussembly
Farly at work.)

A puntoon lorry and trailer will carry six stones loaded trans.
versely, az iilustrated in Photograph No. 6. The stones are very
quickly unloaded from this position by rolling themn off the ends of
the lorry or trailer, This is the most suitable method of transport
across open country, but is net suitable for namow lanes, etc., as the
widthis 1z ft. To carry the stones along roads they must either be
In pieces or carried longitudinally on a lomry. A 30-cwt. lorry can
Carry i—-

{a) 3 stones completely in pieces, or
(B} =z stones with the centre positions only assembled, ur
(c) 1 assembled stone longitudinaily,

It should be practicul to carry an assembled stone on @ 15-cwt.
Morris truck, longitudinally.

TriALS OF HEXAGONAL SToxEs,

Ir 1536 the 23rd and 38th Field Companies earried out trals of
hexagonal stones at Aldershot in connection with the 2nd Battalion
RT.C

Preliminary tests with a medium tank across a dry gap indicated
that the stones might be safely spaced at 7 ft. 6 in., centre to contre,
in the middle of the gap, and that slightly closer spacing was required
for the shore bays.  Also that there is a tendency for the stone to be

*
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rolled through one-sixth of a revolution as the tank approaches it
this is prevented by conmecting the siones together and anchoring
them to the banks by a }-in, galvanized iren chain.  Once the stone
is carrying any weight there is no tendency for it to move, unless the
tank has to climb off it on to the next stone or the far bank.

On the 16th of October, 1936, a test to determine how many tanks
a set of these stones wonld carcy over a wet gap was conducted.

A crossing over the Basingstoke Canal was reconuoitred and
selected, with good approaches and o straight run on and off. Tha
width of the gap was 46 ft. The maximum depth of the water was
3 ft. 6 in.  The bottom was muddy.

First the gap was bridged with seven stones, over which two tanks
crossed.  But it was found that this arrangement gave too big a drop
on to the second stone and from the last stone to the bank.  So one
stane was removed | two mofc tanks crossed.  The drop on to the
second stone was slill excessive, so the first stone was replaced by
spiked balks z ft. 5 in high. Tlhis prevented the drop on to the
zecond stone.

Twenty-five medium tanks crossed the stones.  The only difficulty
experienced was the breaking of the chain securing the last stone to
the far bank, This was overcomme by inserting a pile of sleepers
between the last stone and the far bank.

The only damage done to the stones was, when the sixteenth tank
had ¢rosged, one of the upper transoms of the third stone broke
between two spokes due Lo Lhe impact of the tanks dropping on to it
The transom broke more and more as each successive tank crossed it,
until about the twenty-sccond, when it dEappeared completaly.
Ievertheless, three more tanks crossed on theremaining two adjacent
transoms gquite successiully. :

It would appear that o smaller stone, about 2 ft. 6 in. high, s
required for uvse at cach end of the gap of this nature. In this
particular instance four such stones could have been used.

Owing to the extreme shortage of men, no triads could be made to
determine the best method of launching the stopes or the timne
requited. Tt was, however, found peactical to launch threee stones at
a time arwd it should be possible to increase this number appreciably
with a reasonable number of men.

CokcLusion,

All the stones, except the third one with the broken transom, were
in very fair condition ut the end of the trial. Ewen the third stone
would have curried a few more tanks as it was, 50 it may be assured
that these stones are capable of carrying all the medium tanks of a
battalion, They could also be used for light tanks, provided that
they are arrunged su Lhat no gap exceeds five fect, and probably any
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tracked vehicle, with a lengih of track resting on the ground of more
than three feet and a total weight not ¢xceeding 14 tons,

Provided that the two uppertnost transoms are horizontal or
nearly so, the tank balances on each stone as it crosses, and drops
getitly on to the next. The maximum safe drop, in the writer's
opinion, is ibout that shown in Photograph No. 2.

In the past, the stepping-stones have been placed in a few minntes
to make a crossing place, whereas bridging eguipment would have
taken over an hour. The weight of a stepping-stone Crossing is
between onc-third and one-half of a proper bridge.  Furthermore,
stepping-stone crossitgs could be tried in many more places than
regular bridging operations.

Sio there would appear to be distinct possibilities for the unse of
stepping-stones, both as an expedient and as an assault bridge for
medium and “ I tanks across a shallow water gap.
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A RAFTVING EXPEDIENT.
By Majyor H. T. 5 Kmve, RE.

Tne recent issue of the new M. E. Vel II, with its chapter on
" Improvised Floating Bridges and Rafts,” brings to the surface a
type of problem which we are very apt to neglect in these days of
" Meccano ” bridging, wnd it may therefore be opportune to give
some account of a rafiing expedient tried out this year by the z3rd
Field Company, Roval Engineers, at Aldershot.

The gxpediem, referred to in Vol, II, of wrapping a light car in a
tarpaulin, led toan examination of the possibility of running the car
into its envelope on the water, and so saving carrying.  To simplify
ronning the Austin into the tarpaunlin it was decided to lay a 6-ft.
chestnut paling mat, and it was then {found that, if the tarpaulin was
prevented from flowing in over the edges of the mat, the weight of
the Aunstin conld be carried with a submersion of only a few inches,

The abjecl now was to provide neither un envelope nor a boat,
but a mat on which a vehicle could be towed across a stream, A
tarpuulin was to form the wuaterproof skin, and something was
required to keep the edges above water,  Alter various trals a light,
springy, brushwood roll was selected as thesbest expedient for the
purpose. (It was a cardinal principle that there should always be
g0 mech slack tarpaelin to spare all round the mat that no sub-
merging strain could be conveyed te the buoyant edging, whose
function was merely to keep the edge of the tarpaulin above water,
rising and falling with any ' lop,” and thus giving a high effective
freeboard.)

To spread the load it was necessary to provide a mat which
would not snap, and whose edges would come above water-level
all round, so that thete shipuld be no tendency for the tarpaulin
to flow in over them. Chestnut paling {0-t. width) was selected as
the maost suitalle article yvailable, and three methods of bringing the
sides of the mat above water-level were tested,  In the first place a
g-1t. sheet of 2z-gauge C.G.L was laid under each edge of the paling.
This 15 shown in Photograph No. 1. Secondly, a strip of 3-ft. chest-
nut paling was laid nnder each side of the main mat,  This is shown
in Photograph Neo 2o Thirdly, a " ¥ "-ed mat was provided by
running ont two 6-ft. widths of chestnut paling side by side. At this
slage also some longitudinal stiffness was provided by laying ¢ in. x
I in. x g ft. boards under the wheels of the Austin.  This is shown in
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Photograph No. 3. In each cuse the paling used as an approach to
the raft 15 seen ralled up behind the car and there should, of conrse,
be a similar roll in front for off-loading on the far bank.

Given a reasonable slope into the water this raft could be very
simply and quickly loaded, it mercly being necessary (o pull the edge
of the tarpaulin on to dry ground and roll oot the spare chestnut
paling. The slowest part of preparation was the cutting and tying-
in of the brushwood. Apart from this the whole preparation was
only 2 matter of two or three minutes, the paling being rolled out as
5000 4% the tarpaulin was launched.

It was reslized that no raft that will not take infantry first-hoe’
transport could be of much value, and the empty 15-cwt. truck weighs
nearly 2 tons, about four times the weight of the Austin.  There was
insufficient time this season to carry out trals to determine the
lightest and simplest materials and designs for a raft on these lines to
carry loads up to 3 tons, but in order to demonstrate the feasibility
and suitability of such rafts for heavier loads, it was decided to make
up a shallow raft, however clomsy and ineffictent, and Photographs
Kos. 4 and & show the general arrangement adopted.

A 30 ft. x 30 ft. tarpaulin in really good condition was requested
urgently from Ordnance and, thanks to the good offices of the various
channels concerned, we recelved almost immediately an article which
terned out on site to be roughly 24 ft. square and very far from
waterproofable, cven by scaking, for which there was no fime. In
the event, however, this tarpanlin served its purpose admirably and
demonsirated one advantage of the very low water-pressure on the
skin of a shallow raft.

Owing to the smallness of the tarpaulin it was not possible to provide
the loose floating edge on the ends of the raft, as will be seen in the
photographs, the tarpaulin having to be pulled up over a riband on
the decking.

In the place of chestnut paling for the mat, F B.LE. chesses were
laid, overlapping at the centre sufficiently for a lashing to be laced
throngh the holes near the chess-ends, and at either end of the row
was laid a pontoon equipment stiffening chess.

To provide Jongitudinal stiffness to the raft, two pontoun road-
bearers were laid in the outside slots at either end of the stiffening
rhesses.

‘The raft was then completed (most uneconcmically but simply}
by decking down with potitoon equipment on top of the road-bearers,
The general arrangement can be seen in Photograph No. 4.

This clumsy decking, with an abrupt end some 12 in. legh,
necessitated a low ramp for loading (Photograph No. 6) after the end
of the mat was grounded,

The vehicle loaded on to the raft was an unloaded pontoon lorry
weighing 4% tons, and all the men available (12) made an adjustable
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load of rather more than §-ton.  In ovder to test the stability of the
raft under eccentric loading, the party was lined up along one
extreme edge {Photograph No. 5) and no visible tilt resulted.

The tarpaulin let in very litile water in spite of its condition, and
thers wus in any case engugh surplus buoyaney to accommodate a
very considerable quantity without danger,

If such a raft is overloaded, o that the edge of the mat is foreed
down below water-level, the tarpaulin starts to flow in over the
latter and this if neot restrained will soon destroy first stability and
then buoyancy ; it cam, however, easily be held back (in the early
stages at any rate) until the overload is removed,

There are many possible varictics of this type of raft, both for
improvisation and possitbly for equipment, and there was insufficient
opportuntty this year to experiment beyond the stage described, but,
if others will think it worth while to carry oot further trials on their
own lines and utrder varying conditions, it is possible that something
of real value may be evolved.

In this ¢connection there scems also to be scope for trials in the use
of explosives in breaking down high banks to form approaches and so
save many man-hours.  The camouflet method should be suitable
for large excavations, and small charges dropped down pipes should
in themselves be sufficient for most cases, witheat the intermedinte
stage of forming a camonfiet.
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FROM KARACHI TQ ADEN UNDER SAIL.
By Lirutenant. T. M. T. Bosrock, RE.

" Al i hot and copper sky
The bloody sun at noon
Right wp above the mast did stand
So did the dMoody moon."
* The Ancient Manner,” as far as I remember,

A Goon ferloegh, to both of us, was measured by the amount of time
spent afloat in a salling-boat. It seemed, therefors, on the face of it,
. a waste of time and fair yachting weather to spend six days in a
B.I or P, & O, getting from Kacuchi to Aden, with the NE. monsoon
blowing a steady force four wcross the Arabian Sea.  So, as soon as we
were posted to India, we started hatching a variety of schemes.

Early ideas proceeded on ambitious lines. We fondly imagined
four or five enthusiasts investing their capitul in a country-bailt
yvacht, to be sailed the whole way home, when by some miracle the
four or five would all get their furlough simultaneousty. The
prospect of thrashing through Cowes Anchorage in a high-pooped
latean-rigred dhow, possibly flving the skull and crossbones, had a
certuin appeal.  Alas, when it came to the point, only two were left—
Teddy Parker and myself—and, neither of us being owverstrong
financially, it was necessary to scck another solution.

The niext scheme that presented itself was to buy or hire a large
dhow, sail it hame, fill it full of Birmingham made * eastern curios,”
and sell them to trippers off Brighton pier, thus recouping our losses,
Thiz wild flight of fancy was strangled by lack of immediately
available funds.

Eventually it was decided to meet in Karachi about the middle
of March and see whal would turn up: so we parked ourselves on
John Cameron und the hospitable Baluch mess, and started to
“ explore every avenue.”’ .

The chief organizer was Haroun, the bunder boatman, a pleasant
fellow, who produced fishermen and dhow skippers, Indian and Arab,
ane after the other, a5 quickly as each proposition broke down—
which it did mainly on the score of expense. True, there was a
cheap passage to Basra, in a well fitted-out 1oo-ton bagales © but
there was not a single available inch of deck space free of cargo
(which smelt abominably) and the skipper and crew of twenty (no
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less}) Arabs were the crookedest crowd of toughs I have yet seen.
Then again, a passage to Zanzibar ina sitilar craft had to be turned
down, since it would take so long to get away from there. In the
end we decided on a charter, which would leave us masters of the
ship, free to choose our crew, and to lay our course where we would.
Naturally, with limited cash, it had to be rather a lowly craft : but
the weathet was settled for at least u month, we hoped, and after all
one sails about wilder Enropean waters in smaller boats and enjoys
it.

After » few preliminary trials and their attendant errors, a Catehi
fishing-boat, 35 It. on the water-line, ketch rigged, with shallow
draught, a squate stem and vather sweet lines was selected, She had
no deck, and it was chviously not the slightest use trying to put one
on.  We went over the pear piecemeal and stipulated that it should
all be renewed. A 3-inch plank g inches deep was built on all round
as a gunwale, leaving a space at the bows clear for working the
giant purman or light-weather-yard. The gaps between this and
the rail were tacked uver with chifai matting, made of palin leaves,
‘Ihree new sails, a jib, a storm mainsailand a mizzen were pegged
out on the sand of Lhitt Istand, and stitched up Lefore wur eyes.
AN enormous new purman, with a gigantic light-weather sail nttached,
was produced from ancther boat. This yard must have been 6o feet
long, no mean hoist for a boat 42 feet over all.  Water tanks, to @
total capucity of 280 gallons, were installed, charts and rations
bought, meteorological records cunsnlted for prevailing winds, an
antomatic pistol (precaution against pirates) borrowed from John
(‘ameron, floorboards were nailed down over the naked bilges and
we began to be nearly ready to start.

Chur crew consisted of three Catchinandi fishermen and the malinm
or mate: it was i democratic company, and the taking of any
action invelved the hearing of at least fouy sides of the argument,
The three sailors were ;, Haji Lzmnail Tacob, the owner of the vessel,
who had been to Mecca, and had a face, if you can imagine it, rather
Bke a faithful gorilla’s. He worked harder than anyonc else on
board, and was aged about fifty. Next was his brother, another
Haii, Mahomed All by name, whose ariginal occupation was that of
deep-water diver. While working on the foundations of the Chenaly
bridge, he had Leen piralysed from the waist downwards, and was
anly capable of steering. I was going to add cocking, but this
wonld have been misleading. The third was 0l Ali.  The others
explained him by saying he was 0 old as to be past caving. Ile
spent mast of the time Yike a tortoise on the foredeck, scarcely speak-
ing a word. His chief accomplishinent was the tying of pagris, in
the Catchmandi style, but even these usually fell ofl.

The matlen was the navigator who was to take the vessel back to
Karachj, He possessed & _pocket sextant and a two-year-old
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- nantical almanae, together with a set of traverse tables, He was
a Catchmandi-Arab cross-breed, about 30 years old or less, of a
hideous cast of countenance and quite devoid of the. ardinary
natural manners of the poor Indian., He could manipulate his
sextant and read flie vernier with surprising accuracy, but the
actual lutitudes he produced were up to 15 miles wrung, since he
normally used a two-year-old nantical almanack, and there was
also, as we discovered laler, an 8-foot error in the mechanism of the
sextant. Naturally, the actual additions and subtractions invelved
even in a simple noonday sun observation were complete mutnbo-
jumbo to him, and he omitted also the correction for refraction.  He
ditd not know hiow to use a chirenometer and in any case, we did not
carry one. His mavigation was by the time-honoured method of
setting a course well clear of his objective until he reached its lafitude,
after which he would sail along this latitude. He also owned a
traverse table, from which he used to produce theoretical and
completely inaccurate laongitudes, but he admitted himself these were
of little value as long as the Sahibs would insist on altering course
if the wind changed. He made no attempt to keep wny form of
dead reckening, and was rather disdainful of doing any work about
the boat for the first week at sea, after which he improved a great
deal. '

The wmallem, under the terms of our agreement, was responsible
tor producing the compass.  The instrument that actually appeared
was a spidery affait without a card, which jammed fast at small
atgles of heel, and was unanimously candemnned by both Sahibs and
crow,  Strangely enough the otmost difficulty was experienced in
obtaining another one, though we combed the buzaars of Karachi
from the city to the docks. A typical interview with the usuwal
Parsi shopkeepers ran rather lke this '

“ We want a boat’s compass.”

" Yas, of course, Bahib; bring the compasses here, boy , Rs. 3,
Sahib.”

“Not a pair of dividers, a compass © a compass for a ship: a
kamdn———""

“ ¥es, of course, Sahib, [ know what you want © boy, bring that
commode here, . 7

Eventually we ran one t¢ earth in a watchmalker's shop. The
card could net be described as being geometrically accurate, but the
north point always secemed to point in the same direction. A
slight error in the painting-on of the Iubber line was carrected by
siling the compass box at an angle to the centre ling of the ship.

We bought also u complete set of large-scale charts of the Persiun,
Arabian and African coasts as far as Aden, including Socotra, fo
which island we intended to pay a visit.

The M.E.5. Karuchi very kindly provided us with some condemned
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colas bareels and one or two old G.I. tanks for our water, and in
additicn to these we hired » huge iron hoiler of about 180 gallons
capacity, from the inhabitants of Bhitt Island. The M.E.S, also
made ns an excellent chart table, _

During these preparations, we were careful to inspect progress
in the work on the beat every day. Teddy became expert in
detecting soft patches with a penknife, which were skilfully patched
by Tbrahim, the carpenter, on the spot. A new rudder and tiller
were carved out. They were attached fo the stern post, to our
amazement, with three lashings of string, A gueer compound of
fats, which we were assured was a good anti-fouling mixture, was
smeared on the bottom, and we painted the name " Salamat Sawal ™
(freely translated ™ Safery Last ™ 23 on the counter, where it was
later unforiunately totally obscured by the thunder box,

The day appointed for the start arnived, and, though everything
was slightly behindband, as nsual, we were actually ready to sail in
the afternoon, We had erossed the harbour in order to borrow a
harbour plan whereby we sought to check the compass, when we were
handed a tetegram from Poona Meteorological Office, forwarded by
the Port Trust Authorities. This predicted rough weatber and
strong winds * extending to Sind coasts " and was accompamed by
the advice of the Port [Tust officers not to sail. Now at first our
conrse as planned lay south, and a westerly gale would have brought
the Catchmandhul shoals unpleasantly close under our les; so
that all things considered, we decided to wait vntil the morrow, and
contented ourselves with a practice sail just cutside the harbour.
We found the boat easy on the helm and generally more seaworthy
than her appearance had at first suggested. Some minor faults in
stowing rations and kits were rectified, and the lids of all the water
tanks were packed up more tightly, as the water showed a regrettable
tendency to spill out of the top,

The next day, Thursday, the z6th of March, we again crossed to
Manora and barrowed a harbour plan from the Chief Pilot, who was
also good enough to provide us with a tin-lined box for the * navi-
gational instruments ™ and books, and a tarpaulin, which came in
very useful later as an awning.  We let the beat drift out inte the
siream at the end of eur anchor warp, and checked the compass on
several bearings, for different attitudes of the ship. Rather to our
surprize, no error was apparent.  Nothing now remained to be-done,
and we Iet go our warp for Socotra, about 1,100 miles distant to the
S.W.

A note as to our course may be of interest.  The final objective
was Aden, A glance at the chart of winds and currents in the
Atalbian Sea during April {Plate 1), shows a clockwise circular
tendency on the part of both, the tail of the N.E. monsoon prevailing
as a N. and N.W. wind on the Indian side, and the heginnings of the
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S.W. monseon pushing ap S.E., 5. and S.W. on the African side.
This dispesition of the winds prevented our coasting along the
Makran and Arahian coasts, probably the most interesting procedure
and certainly the easiest from the navigational point of view. This
theory, it is worth noting, was also held by the crew, who had, of
course, consilted the weather experts among the trading dhow
skippers in the port.  We therefore decided to start in a southerly
direction, changing slowly to westerly as we approached Socotra
on 3 wide corve, The winds as it torned out were very much as
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predicted, except for three days of 5.5 W, wind, which was responsible
for the kink in our track chart shown in Plate 3.

The first day was not a happy one as far as I was concerned, a5 1
had suftered both T.B. inoculation and vaccination tweo days pre-
viously. A slight fever combined with a lumpy sca over the surround-
mgs as far as the Bunder Lightship were in the process ol reacting
unfavourably on my by no means cast-iron stomach, when the cook
produced his Aest meal. | will "' spare the reader ™ an intimate
description of this, except that it consisted of rice and old, cld
fish curried up together, and was literally the most astoundingly
horrible form of food I have ever secen. [ crammmed back a
few meuthinls and quickly evacoated them, though Teddy managed
to keep his under control. Ewven the crew complained, and Haji
Ismuil, the cook, was forced to admit being a bit ovt of practice.
Henceforth the rule was made that no fish, unless freshly canght,
was to be put in the Sahibs' curry,  Unfortunately the crew had
bought zo seers of dred fish and were loath to forgo it themselves :
as a result all our foud cooked in the crew's pots tasted slightly of
this abominable stufl, The deed fish was kept in a basket for'ard,
and one look at it was enough fo make the most hardened shudder,
Tt lad the appearance of having been squashed ont, head and all,
by a very dirty steam roller.

It may as well be confessed at the outset that the food was our
greatest mistake, After a certain experience of “ native food "
{while cut on Shikar}—which most people will agree is nsually fairly
rcasonable—we had decided not te complicate the cocking with too
much European food, and had only brought encugh tinned stuff to
provide one " tithit " a day between us. Well, we tred bard to
get used to the sailors’ fond, but had to admit ourselves defeated
in the el ; the dirt in which it was prepared had to be seen to be
believed, and the taste was always the same—just red-hot curry
powder.

We soun seftled down to a rontine, and the ship sailed on, recling
oft Too miles a day on an average, and even achieving 120 once. At
night we set three walches at first, consisting of Teddy, the mallon
and nyzelf, with one hand cach. Later, we found that Mahomed
ATl could steer by compass, and that it was unnecessary to hawve
more than ene man awake at a time | for if any sail had to be chaunged,
the whole crew had to be roused in any case, and ofien for days on
end the same =ails remained sei on the same tack, without mere than
slight adjustment.

Naturaily, we had o patent log. We prepared a kind of log
line in the time-honowred style, consisting of a plank on the end of a
line with a tripping device to allow it to be drawn in, and with
knots at appropriate intervals on the line. It was not very satis-
factory, as an enormous quantity of line was required to cbtain an
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accutate reading, and it was such a bother to perform the wlole
operation. We tried it once or twice, and these attempts formed a
basis on which we judged our speed; which speed was entered
hourly in the log to give us our DR, Eventually this plan was
superseded by the " Brumo-Parker ** method, a simple and accurate
scheme ; the apparatus consisted of a fishing line Go'8 ieet lung and
4 small ball of paper which was dropped over the stem and timed
as it passed the bait. A table of seconds corresponding to knots
was drawn up, and our speed could easily be checked at any time,
Considering how crude it was, our B.R. was to prove surprisingly
acturate.

The DLR. was checked every z4 hours by the noonday sight of the
sun, which guve us owr latitade.  This was performed alternately
by the mallum and Teddy, who were the most accustomed fo
handling a sextant. ‘I'be salium’s readings were generaily accurate,
but his calculations were frequently at fault. We made our own
calenlations —not that they were very complicated in this cuse—and
plotted ocur position rehigicusly each day at noon.

As long as we were sailing between 5. and 5.W., we were reasonably
sure of our position, since the course cut the latifude at o broad
angle ; but when we turned westerly we had to rely entirely on the
DR, {for our lengitude, and this was of fnghtfully problematical
ACCUrACY.

We kept one or two fishing lines over the stern, cach provided
with a haok of stupendous proportions, on to which was tied 2 nice
smelly piece of old fish.  Persomally, we thought it would have to
be a pretty tough fish to approach within fifty yards of this bait,
but it must be recorded that we caught one fine sea-marhi, 4 leet
g inches long and weighing rather over 100 pounds. The boat was
sailing 3 knots at the time and it made no fight, but was dragged in
along the surface, scemingly unable to get under water. This was
the anly fish caught between Karachi and Socotra.

Until the end of March, that is te say for the first fve days, the
wind blew fairly steadily W. and N.W., so that we made good speed
with the little parman, or storm sail-yard, together with the jib and
mizzen. On the second day, sailing in a light breese there was a
loud crack for'ard, and the bowsprit broke off at the reots. Teddy
and I started up in panic, not vsed to this kind of disaster ; not so the
crew, who confimmed calmly to eat their corry,  Eventually Ismail
rase to his feet, muttering " It was a bad piece of wood, anyhow,”
and picked the trailing spar out of the water, in which it was dragging
at the end of the sail. Pushing it out to its orginal position he
fastened it to the old part with a pisce of siring, amd the voyage
continued.

It may be remarked here that the entire boat was held together
by string. Cleats were not used for making fast rupes, but instead
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the runmng end was passed through a hole in the side of the ship,
and a running hitch made to the standing part of the tackle, the whole
being moused with string.  This procedure held good even for ropes
like the main-halliard or main-sheet ; as a result it was itnpossible
to let go anything guickly. The boltom of the beat was full aof
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little pieces of string which you picked up at random and tied things
up with., We estimated there was enough string abeard to reach
from Karachi lo Aden.

Another procedure unorthodox to the normal yachtsman was the
method of altering the lead of a sheet,  If yon didn’t like the position
of the lead, you ook a chisel—or possibly the rosty hatchet—and
made 2 difierent hole in the side of the ship. It was all barabar, as
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the crew would say : there was a general atmosphere of ” Who cares,
anyhow ? "

We sailed on. The wind became fluky, and finally dreadful
peeiods of flut calms ensued.  As long as there was a breeze, however
light, the temperature was quite reasonable, bot in a calm it certainly
stoked up. We hung blankets, sails and tarpauvling all over the
rigeing as awnings, and lay flat on our backs wearing only towels,
until we were us black as the crew, Occasionally we read
the " Ancient Mariner” +to each other: Coleridge's opium-
fevered imagination could be remarkably accurate we decided.
Sometimes a groan of © ALLah ' would come from one of the
crew. At first this nsed to ¢ause us some alarm, it was emitted
with such emphasis ; but lafer we found it was only their metiiod
of yawning,

As we approached the steamer track, a sharp look-out wag kept
for smoke on the horizon. To our great excitement it appeared
ong duy, and what looked like a City liner, probably the City of
Stmda, which had left Karachi for Bombay and England a few days
after us, passed hall down, about scven miles away, We were 3
little worried as our latitude seemed to be about 15 miles out, until
we remembered that the steamer wouold probably be on the Bombay-
Aden great circle, not the thumnb-line course, By a terrific exercise
of mathernatical ingenuity and much delving into the mysteries of
spherical triangles, we succeeded in plotting the great circle, with
the aid of Aquino < and the position of the steamer lay on it exactly.
A tremendous feeling of confidence now set in as regards pur nawvi-
gation—a feching not shared by the crew, whe dectded ocur position
was at least 200 miles farther east than we thought.

The calms cdid nol wsoally last more than 1z hours, though cne
ghastly day we only scored 19 miles for the day’s can. In between
we gnt quite teasonable winds, so much so that after a short time
the parrel tackle pulled a huge piece out of the ship's side.  ©ld All,
who was nearest, wedged a pieee of fitewood inte the hole, and thus
it stayed until the cnd of the voyage,

One morning I was stecping in the hottorm of the ship when T was
awakened by a great commotion and saw, to my horror, a blue shark
about 4 feet lang impaled on a sort of harpoon, writhing about three
feet from my head. The crew were wild with exciternent, and we
had shark curry for breakfast. I persenally managed to eat a
certain amount, but Teddy {or onge was not hungry, though he ate
a little ; he had caught a grisly glimpse of the malfam preparing the
meal, kneading enmentionable pieces of shark in his primy hamds.

After this we were followed for a long time by twe much larger
sharks, who would rab along the bottom of the boat in a4 hongry
way, a moody expression on their beastly faces. I tried to shoot one
with Jobr's automatic, but something was wrong with the striker
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and the cartridge case wasn’t dented. The sharks were about & feet
long ¢ach, and one carried a baby on its fin. They were preceded
Ly the wsual striped pilot fish and came quite close enough to be
touched by the hand. The crew told fearfnl stories of how men had
been knocked into the water off the edges of boats by the more
cunning sharks, which used their tails for this purpose,

One day, in a calm, we were surrounded by literally hundreds of
porpoises, which remuined blowing and snorting for thres or four
hours with us.  The sea was simply black with them, and you coulid
have touched them as they rose under the bows. Sometimes they
junped clean out of the water, somefimes they reared up their snouts
and sank back on 1o their fails giving contemptuons snorts,

One night, Teddy was unrelling his bedding in the waist of the
boat, preparatory to sleeping, when something hard and celd and
slimy, travelling at great speed, hit him in the eye. He picked the
flying fish off the flcor in a rage and threw it at me, who was sitting
at the helm, It bounced on my knce, and recovering ils senses,
pathered flying speed again and disappeared overboard. The
incident recalled bocks on former ocean passages that we had read ;
for some unknown reason all flying fish visiting us either hit Teddy
or fell on his bedding. They were used as bait for our fishing
lines.

Another strange fish often seen we christened the CGreat Leaping
Fish. It was about 4 or 5 feet long und jumped not less than 15 feet
inlo the air. Small Leaping Fish appeared in great numbers on
calm daws close to the boat; these weore only a feot or two long,
but we conld never catch one.

About 300 miles from Socotra we met a 5.W. wind and had to
lay a course towards the Acabian Coast.  This cansed a mild panic
as we feared it might be the beginning of the monscon. [ it had
been we should probably have had to run back to Muscat ; however,
after three days the wind went back to S.E. and we turned towards
Socotra again.  Ye had recrossed the steamer track and again saw
u steamner a long way off, this time the eustbound P. & O,

Calras and light airs now prevailed, and it definilely began to be
rather hot. A horrible smell of solphuretted hydrogen began to
make itself noticed, and was traced to the bilges. We took up ihe
floorboards, baled the ship dry and splashed the bilges with strong
“ pinkie," It had no noticeable effect, and we had to complete the
voyage smelling like a gas works.

1t 15 strange that the bilges went bad on us, for there was a big
leak present, and the ship had to be baled out every three or four
hours, Teddy and I used to take this jub on eccasionally, so as to
get some exercize. Ome of ws used to squut in the bottom of the
hoat with a stmall can, with which Tie filled a bucket : the other
threw the contents of the bucket viclently gverboard or, more fre-
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quently, into the sail. On a hot day, it was certainly good for the
stomach muscles, :

Another form of exercise which promised well at first was climbing
the mainmast.  Unfortunately the ropes were brand new and VETY
rough, and our feet were cut to ribbons the first time we tried it.
After a thime the heat wore us down and we no longer performed this
feat. Ismail used to stagger up occasionally in order to rceve the
jib-halliard, a process necessary every time we went about. Other-
wise we remainad mestly in a state of coma,

At last the time came when we should have sighted Socotra,
It was a flat calin day, and a cargo steamner had been sighted crossing
our stem, bound for the East on the Colombo route. We stared
arcund all day, but though the glare was intense, there wus obviously
much haze. The crew hecame very sceptical. At length, as the
sun set, a cloud on the western horizon resoived itself into a craggy
shape, and our landfall was made. Qur estimated position was only
I3 miles wrong ; rather lucky considering the methods at our disposal
and the fact that we had been three weeks out of sight of land,
hawving covered about 1,200 miles.

We continued drifting during the night ; but a breeze from the
5.E. arrived about three o'clock in the morning, which freshened
rapidly to about force 6. As dawn broke we passed the low and
dangercus eastern headland, Ras Radressa, at about =8 knots,
since we had our hoge light-weather sail up, and couldn't do
anything about changing it. Not having seen land for so long, it
was impossible to estimate our distance from it, especially as the
coast consists of enormeus cliffs up to z,u0o feet high, The ™ Guli
of Aden Pilot ” describes the detail of the coast, but only as seen
while approaching from a westerly direction, and it was very difficult
to check up on the vadous "' Kases "' {or capes) which were flashing
by at high speed. The wind backed to the east, and a [fair-sized
sea was just getting up, much to the alarm of all (for we were grossly
over-tanvassed] when sucldenly the wind fell to o flat calm as if
turned off by a tap, and then commenced to blow lightly from the
west.,  Sitce it was no use beating to windwunl with our lateen
sails, we ran into a small bay and anchored 100 yards from the
shore, It was rather a pleasant feeling to be hooked on again after
three weeks in an average depth of z,0oo fathoms. Some rough
piles of stones were visible on the shore which we assumed to be
huts, since human figures were visible around them.

Presently a nmarrow dup-out canoe put off, piloted by a naked
savage and a small boy, both of incredibly primitive appearance.
Talking by signs we perstaded himn to ferry us ashore, an extra-
ordinarily tricky business for those not accustomed to dug-outs.
We were led up to a crele of strange creatures, who proceeded to
offer vs cinchona batk tea, This we made a show of drinking for
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politeness’ sake. The backward appearance of these nutives can
be estimated by the fact that we were constantly expecting them to
drop on all fours, They are an ancient mixture of Portugnese,
Arab and Scomalt, und of repulsive and emaciated aspect © this i3
hardly surprising as they live almost entirely on fish.

Teddy and I went for 2 walk wp a small stony hill behind the
huts, It felt very much like climbing at high altitndes when not
acclimatized ; since our leg muscles had atrophied in the confined
spaces aboard the Salemat Sawai. We came back through a
neglected date grove, and passed caves where hundreds of birds had
built their nests without fear, apparenily, of disturbance, for all the
nests were in the open. When we were eventually fermed back to
the dhow, the windg still blew from the west, so we slept till next
morping, the first undisturbed night for a long tiene,

A light off-shore breeze took us inte Tamrida Bay, where lies the
village which iz the capiial of Socotra, As we entered the bay
swartng of dog-outs came alongside, and ¢ur crew, whom we had
hitherto considered as the most poor and wretched creatures we hard
yvet encountered, assumed a loedly air, and distributed ree and old
clothes to the natives in the manoer of rajahs.  Altogether our
entry rescmbled more that of a P, & O than a fishing-beat. Teddy
and I, with the maffss and Ismail, were taken ashore, leaving the
old men in the hoat.  We sent our salaams to the Rajah of Socotra,
adding a card as an afterthought whiclh might impress him, It
must be admitted that the inhabitants hitherto had exhibited more
curicsity than awe at our appearance ; hardly surprising, considering
our black beards and uynwashed clothes,

We juspected the town which is about the size and stafus of a
srnell Punjab village, but somewhat moere clean {or had we forgotten
all aur previous standacds 7). A sheep and twelve eggs were pur-
chazed far rather excessive prices and a{ter moch hageling, also some
Dragon's Blood, which sounds dangerous stufi, but is actually the
product of a tree, and is used as a foundation for boot polishes.

Eventually we were taken back to the dhow in the usual one-
passenger dng-outs, Teddy having a particolarly cxciting passage
struggling with the live sheep,

We sailed off with a Bgbt head wind, and beat all night and the next
day along the coast. When we reached Ras Shoab, the western
point of the island, a violent southerly cross swell was encountered,
which threw the boat about considerably for some hours. Then a
good breeze arrived from the south and we sailed on for two days
with the wind on the guarter, setting oor course for Makalla, the
capital town and harbour of the Hadramaut, 2oo miles distant.
By now our bholtom was very foul, being covered with long, stiff
weeds ; for this reason cur daily rans were only about go mites, even
with the most favourable wind possible, and in light airs our
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speed was negligible.  Scrubbing was ‘not possible for fear of
sharks.

In Makalla Bay the April wind charts showed the sontherly winds
of the initial monsoon spreading east and west against the Arabian
coast.  We hoped to cafeh the casterlies, and were successful in so
far as there was any wind at all ; but we spent the first three days
hardly moving in a fairly dense fog, which lifted slightly morning
and evening to disclose a craggy and mountainous coastline.
COccasionally steamers would pass quite close, but our latitude
readings disagreed so violenily with our 1. R's that we suppused
we were the playthings of extremely strong currents,

One evening, after staring for a long time into the sunset, trying
to identify the peaks, I began to feel a headache, which T attributed
to sunstroke | but on reconsideration I now think it was something
in our diet which had disagreed with me.  In any case, I decided to
omit Makallaand make all speed for Aden, now 250 miles away ; which
proved a fortunate decision, for [ had an acute attack of jaundice.

Eventually the land cleared, and we discoversd ourselves fairly
close inshore about 15 miles east of the Ras al Kalb or Dog's Head
Cape. A fine eusterly wind gave us a good run across the Ghubbet
Ain (Bay} and we passed two weird voleanic islands, covered with
guano, against which the swell broke with great viclence.

We cams close inshore again near Sheikh Abdur Rahman {an
Arab willage). At four o'clock in the afterncon the wind fell to
gera, and we were dofting past the houses about half a mile from the
shore, when a small dug-ont appeared ahead. We expected the usual
appeal for baksheesh, bt this time the two paddlers after inspecting
us from abouat 20 yards away, paddled off without so much as »
* Sabuam Aleik wm,” laughing at the same time a crade laugh.

At this the crew flew into a panic. ™ Sahib,” cried the malium,
“ get out wyour pistol for the love of Allah, for I am certain that we
shall be attacked lo-night.” Ile then recounted instances of small
fishing-boats having been plundered while becaimed olf Arab villages,
and was so obviously genuinely frightened that I made franiic
efiorts to repair the haminerless automatic.

[ succeeded in producing « small dent in the cartridge case with
the aid of a piece of wire, but nothing woulld make the cap explode.
The tide, meanwhite, drifted us farther and farther from the village,
and by the time durkness had fallen we were some miles off. A
lizht wind took us well odff shore in the night and no attack materi-
aligedd ;T feel doubtful now if it were ever really contemplated, but
panic is always catching, and I certainty felt rather uncomfortable.

Alternate winds and calms ensned for the next two days, while we
made steadily along a coust of sand, backed with picturesque und
wild mountains,

Fish life, as cver, was interesting.
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We saw a huge square ray which used to leap high ot of the water
andlatd witha tremendous report.  For several hours we were f ollowed
by a swordfish about 12 fect long ; Teddy and I were preparing to
harpoon it when the crew begged us to desist - they said this fish,
the gora macehil, when angered, frequently attacked and sank boats
with its long beak. Thoughts of = fencing match with such a
beast were rather discouraging, so we abandened sport on the score
of prudenge,

Sixty miles from Aden a strong NE. wind started us off at a
cracking pace for our final objective. The direct course for Aden
here leaves the coast, which trends uway it a4 deep bay to the north-
ward. Nothing could convince old Ali and the malfum that we
were still steering towards Aden, and we had to keep a sharp watch
on the compass to see they did not commence creeping back towards
their beloved land.  After six hours, we saw the TOCKY crags on our
bowsprit, and the old men had to admit they were wrong, which
they did with an ill grace,

Ras Marshaq was abcam as night fell, and we beat to windward
into the harbour through the warships. The ship's bottom was so
foul that several attempts were Ireyuently nevessary to bring her
about, The night rang with crics of ** Allah,” as the crew worked
furiously at the ropes with their little bits of slring.  Eventually
the process bezame too exhausting and we anchored in what after-
wards proved to be the native craft inspection anchorage, As soon
a3 it was light we moved to a bertl, about ten yords off the steps of
Steamer Point, much to the disgnst of the Somali policernen on duty,
and to the inconvenience of the kunches proceeding to and from the
liners. However, the mancuvre secured us prompt clearance by
the harbour authorities, our chicf object, for all the beauty of Life was
now for us contained in a civilized breakfast and a glass of beer.

Huving conswned this, T slaggered off to hospital for a week of
jaundice, and we both continged our journey by more normal means.

It was on the whale an enjoyable trip, with many days of really
good sailing. It 35 a pity we could not have started a fortnight
carlier, for we were badly caught in the calms which always herald
the change of monsoons. (Hhetwise we might have madc the
passage in a fortnight. Our water supply was ample, but smelt
badly at the end of the trip ; so did the bilges. Our food, as T have
said, was not a success, and I actually lost two stone, through a
combination of malnutrition and inactivity. When any wind at all
was blowing, it was surprisingly cool ; nifvigation with such limited
resources was inferesting and exciting, and we gained uscful know-
ledge of the complete inefficiency and danger of the lateen rg, even
when well handled. The wild islands and coasts visited provided
an unusual experience, and, although most people will disagree, we
thought the whale thing a month not wasted.
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PROFESSIONAL NOTE,

NOTE ON WINDOW-LEAK SOAKAWAY.
By T. T. B,

THE perpetual trouble which all, or almost all, casement windows
give on 4 full southerly or south-westerly exposure during winter
storms of wind and rain, is well known., Even sash frame windows
sometimes let the water through, The prevailing storms of rain
of hurricane strength force the water through the minutest crevices
and pinholes ; leaded glass scon leaks, and putty, when it gots
hard, begins to do so too.  Nevertheless we seem to be commitied
to the fashion of casement sashes in contemporary domestic
architecture.

The water collects on window-sills, and running down the plastered
wall spails the decoration and brings complaints of damp in quarters.
A radical cure entails pulling out the window-lrames and substituting
windows of a different design—itself an expensive and difficult
operation while the rooms are occupied. Competitive reduction of
building costs has usually prevented the more expensive and water-
tight kinds af casement window from being provided in the house
when first built; and partly for cheapness, but mostly on grounds of
fashion and appearance, sash frame windows have more ofien been
ruled out. )

If we admit, then, that storm-driven rain cannot permanently
be prevented from coming in, we can at least catch it, whenit appears,
betore harm is done and pat it gently but firmly out again.

The accompanying sketches show what has proved an unfailingly
successfol way in practice.  Seamless copper tubing r-inel internal
diameter, 18 5.W.(z_is being used {Vocab. G.2.).

The wateris caught in a smalltrough, as close to as the construction
permits and all along the botiom edge of the window, Holes are
then drilled {one or more} through the bottom sorface of the trough
to the outside, slanting steeply downwards. A fine copper pipe,
seamless copper tubing which has heen bell-mouthed at the upper
end, is put down and fixed securely in each hole, so that the bell
mouth forms an cfficient ™ waste ™ in the hottom of the trough.
{See Fig. A} About g to 12 inches of pipe is generally a snfficient
length, and if the wind, blowing up these empty venis, is anobjection,
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this is prevented by turning up about 2 inches at the lower (outer)

~end intoa “ U tube in which the water will resist the difference

between inside and outside air pressurcs in the pipe. (See Fig. C.)
The holes drilled through sills, walls, etc., must be just Jarge enough to
take the copper pipe, and allow of it being held in position with a
Jointing coat of paint.

The peater and more inconspicucus the trough is, the more
expensive is the fitting likely to be. The job is one for the best
handyman of the DEL, ; for neat appearance and perfect drainage
depend on good workmanship in details, and on the ingenuity of the
worliman,

The copper tubes must be kept open ; this ¢an be done in the case
of the steuighter ones by clearing occasionally with g stifi, steel wire,
but with the “ U™ {ubed endsa cycle-pnmp (with a nozzle to fit
mto the hell mouth, screwed into the pump in place of the fexible
air tube} must be used to blow each pipe pertodically clear.

An attempt was made to drain the water ont of the Iower ancd
shaped member of some cheap iron casement frames by drilling
through the ironwork, but for some reason (probably connected with
wind pressure, surface tepsion, and the very shallew trough} it did
not prove successful.  (See Fig, B.}

The same principle has been most successful in putting oui the
water, which, in spite of waler-bars and complicated drip-bars on
the doors, always drives under those auter doors which are exposed
to southerly gales of wind and rain : leaks under or around badly-
built, badly-bedded window-frames can be more cheaply dealt with
on this principle than by taking out the frames.
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MEMOIR,

MAJOR-GENERAL SIR ANDREW MITCHELL STUART,
K MG, OB

Sie ANDREW STUART was the son of Major-General John Ramsay
Stuart, ¢.g., who served in the Comean War with the Ruyal Scots
Fusiliers and was afterwards the Colanel of the Dorset Regiment,
Stuart was bornt in 1861 and entered the Royal Military Academy
from Dulwich College in 1877, passing out second in his bateh into
the Royal Engineers in 184g. At the conclusion of his course at the
5.M.E. he was detailed for the Submarine Mining Service. He did
ihe nsual course of instruction on the Hood and, after some work with
the Submarine Mining Company at Pembroke Doek, he was employed
with the Genersl Post Office Telegrapls at New Cross, then the
Headqguarters of the 2nd Division Telegraph RBattalion B.E., and in
Januvary, 1884, joined the 1st Division Telegraph Battalion at Alder-
shot. Im Septemnber, 1884, the scction of the Telegraph Battalion
to which he was posted was sent to Egypt with the Nile Expedition
of that year. This section first took over a length of 1,130 miles of
telegraph line from Caire to the south, which was in very bad repair,
and then had to maintain connection with the advanced base of the
colunin sent to relieve Gordon.  Stoart was employed for three years
at various stations from Cairo to Korti until he returned home in
September, 1887,  He was mentioned in dispatches and received the
British Medal and clasp and the Khedive's bronze star. For the next
two vears he was emploved on telegraph work at Aldershot, New
Cross amd Chatham. In September, 138, he was appointed
Assistant Tnstroctor in the Electrical School at the S MLE., and held
that appointment till February, 184, when lbe was uppointed
Inspector of Royal Enginesr Stores at Woolwich,  'This included an
ex-officto membership of the R.E. Committee {now called the RE
Board}. There was at the time a great development of electrical
work in the Corps lor submaring mining, electrie ight and telegraph
work. The Inspector R.E. Stores was also very offen the experi-
mental officer trying oot many small details, and as any article was
adopted into ihe Service it was Stuart's job to prepare a specification
to govern futare supplies.  In such work his tneticulous attention to
etails and his sound knowledge as an engineer proved most valuable.
Special mention may be made of the developraent of the defence
electric light plant which accompanied the intredeciion of the
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internal combustion engine.  Stuart designed the Service generator
and his pattern was in use 20 years later thruughout the Great War,
when it stood the strain of four years' continuous running. He was
also responsible for the development of the parabola-vllipse
reflectors, Ly which the whole light from a three-foot reflector cun
be passed through a vertical slit from 6 inclhies to 18 inclies wide.
‘This type had been sugygested almost jokingly at a meeting of the
R.E. Commitiee, but Stuart saw the possibility of the suggesiion
and, discussing detatls with the manufacturers of reflectors, made
the apparent impossibility into a reality.

He was promoted Major in 1898 and, in April, 185g, was appointed
Inspector of Submarine Defences in Indiz, and O.L. Indian Sub-
marine Mining Company. 7This company was divided intoe four
sections in charge of mine defences at Bombay, Calcutta, Karachi
and Rangeon. The Headquarters of the I.S.I), was at frst at Pouna,
but there was just beginning a big increase in electrical work in
India, partly for electric Jight in harracks and for punkah pulling,
partly for electric lights for defence. Stuart was therefore moved ap
to Simla, to take charge of the elecirical section of the office of the
Director-General of Military Works in addition to his other dutics,
Defence electric lights were installed at the four ports named above
and also at Ader?and Madras, but the most interesting job carried
out by him was the electric lighting of Delhi Fort and the Central
Camp at the Corenation Durbar at Dell, in Iguz and 1g03.  Stuart
designed the scheme and supervised the execution, assisted by an
officer and some N.C.0's from the Indian Submarine Mining Com-
pany. This involved the installation of 100 arc lamps and 8co
incandescent lamps and the ¢rection of a centrai station of Goo-kilg-
witt capacity,

Eeturning hotne in 1904 he served for a year as Division Officer,
R.E., at Exeter, and was promoted Lieut.-Colonel in 1905, From
October, 1gos, to 315t December, 1607, he was the R.E. Member of
the Ordnance Committes, and from Januwary, 1o08, till placed on
half-pay in May, io10, on completion of five years’ service as Lieut.-
Celoncl, R.E., he was C.RE. Liverpool, and Commander Mersey
Coust Defences, with the local rank of Colonel,

He reached the Brevet rank of Colonel in May, 1908, and the
Army rank in September, 1gxo, when he was appointed Assistant
Director of Fartifications and Works at the War Office.  He was in
charge of the Fortification Branch and while there he caried out a
programme {ot the installation of quick-firing guns and lights for the
close defence of our important dockyards. On completing four
veurs at the War Office he was selected {or the apoointment of Chief
Engineer, Southern Command, with the rank of Brigadier-General,
but bafore he could take up this duty the outhreak of the Great War
upset all other arrangements.
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For seme time Stuart had beld the dormant appuoiniment of
Director of Works for the Expeditionary Force, so as soon as war
was Iinminent he, with other heads of Services, mobilized at an
hotel in London, and thus began a period of nearly five years’
stremuous service, which made his name familiar to all officers of the
Corps. To properly appreciate the great work done by Stuart
during this pericd, some detailed explanation fs necessary,

When the Army organization began to take a firm shape after the
South African War and the fundamental changes which followed
the Lsher Committee, it was decided to organize the Home Army so
as to be capable of providing u force of six divisions, equipped and
irained to fake part in a Europeat war on the Continent.,

The administrative services which work behind the Field Army
ware necessarily somewhat undefined, but were based on a typical
linc of communications consisting of one base port, connected by a
line of 100 miles of railway to a railhead, from which twa toads, each
3o miles long, led to the field armies. Te provide for the charge of
the engineer services for such an arganization, an establishrnent was
laid down of a Director of Works, with one Deputy Director and one
Assistant Director, with a few clerks.

The proviston of engineer stores for use by the Director of Works
in case of war had always been careflully considered by the War
Office, and a list of special stores was maintained at Weolwich by
the A.C. Dept. This list wus reviewed annually by the R.E. Com-
mittee, None of the ordinary engineer stores, such as timber or
cetnent, was included, as it was thought that supplies could be

- obtained, in the first place, at the seat of war and could be readily
supplemented from stocks in England.

In the peace establishment of the Corps, one special unit was
included called 4 Works Company {26th Company). It was stationed
at Chatham and some of the special stores from the list held by the
A.0.D., including two pertable workshops, were transferred to its
equipment and went overseas with it, The war establishment of
this Company included a staff of officers and N.C.0's sufficient to
open an R.E. office at the base and at railhead, and also of quarter-
masters and store-keepers to open an R.E. Store Depot at each
cenfre,

In 1608, when u definite scheme of operations was being discussed
with the French (zovernment, it was propesed to use three base ports,
bat the French undertook to carry out all engineer services in France
and to transport the British troops to their agreed position. While
this met all immediate engineer requirements, it was artunged to
detall a group of about 29 officers, drawn feom the Home commands,
to be placed at the disposal of the Director of Works on mobilization.
Alsny arrangements were made to make available for work on the
L.-of-C. two R.E. Fortress Companies—zoth and 4znd—held on the
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peace establishment. Tt was further lald down that to provide for
the wants of the Field Army, Directors of Administrative Services
were to he represented at Army Headquarters by a deputy. And
under Financial Instructions, directors wera given full power to
order any services required with a high financial limit. An officer
called the Inspector-General of Communications was appointed to
co-ordinate the work of directors and also to command all troops
behind the Field Armies. The Ilirector of Works was to receive his
orders through the Quartermaster-General's staff.,

In pursuance of the ahove, the Director of Works on mobilization
had an interview with the Quartermaster-General of the Expeditionary
Force, who instructed hin to proceed at once vis Havre and report
to the Inspector-Creneral of Communications, Stuart arrived at
Havre on 10th Auguost and found that the French had provided
camp sites and horse lines at Hawre, Rouen and Boulogne, They
had alse allotted part of the large hangars at Havre and Boulogne for
utmy service and ordnance stores.  Sluart arranged for additional
scrvices  for  hospitals, bakeries, remount depots, veterinary
hospitals and oifices, sending some of his officers and staff to each
port,

On z7th August, 1914, the Director of Works joined the IG.C. at
Amiens, which had been selected as the udvanced basze, taking with
him the 20th Company and a section of the 2gth Company. On the
z7th August, consequent on the reteeat of the armies, orders were
fssued to evacuate Amiens and the three base ports, and to form a new
base at 5t Mazaire, with wlvanced base at Le Mans.  On the 1oth
Scptember, when the advance of the Germans had been checked, the
British Headguarters was at Coulomniers, and the DW, sent the
4and Company, which had just arrived, to that station under the
charge of a Works officer, to carvry out work for the Army, and on the
1zth September the IGLC, with the TRW. moved his headguarters
forward to Villeneuve 5t. George, near Paris

On the rrth September there was an urgent demand from the
Army for entrenching tools and Stuart was sent intoe Paris to see
what he could do.  He succeeded in obtaining a large supply from
the G.0.C. Paris Defences, who nearly depleted his own stock, and
the tools were transported to the front in 72 taxi-cabs, At this time
the British Headquarters were anxions about the roads at the front,
which were mich worn by heavy teaffic,.  The French Governmnent
Department in charge of roads was unable to do the work required
and Stuart was called on fo help the French Government,

So far everything may be said to have proceeded according to plan,
atid Stuart himsell todd the writer that he had had all the labour
and assistance he reguired, But shortly afterwards a change of
organization took place, the Erigadier-General, R.E., who was
advising the General Staff at Army Headquarters, was put in the
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position of Engineer-in-Chief and took over the responsibility of all
works services with the armies. The 4znd Company and, soon after,
the zoth Company were placed under the crders of the Engineer-in-
Chief. A little later the Brigadier-Generals, R.E., on the staff of
armies were made Chief Engineers and given the full responsibility
_ of a Director of Works.  On the removal of the British Headquarters
to 5t. Omer, the 2gth Company was ordered to the front and became
the R.E. Works Company at that station. This change of
~organization relieved the Director of Works of a good deal of work
and responsibility, but affected him adversely in several ways, as
gach army developed a works organization on its own until there were
six separate " works '" authorities in France, all competing for the
litnited personnel and stores available. The R.E. officers who had
joined himn on mobilization were nearly ail withdrawn te fill gaps in
the Field Armies.

On 15th Qctober, 1914, the 1.G.C., whe was accompanied by the
Dirgetor of Works, moved his headquanters io Abbeville, where the
D.W.’s office remazined for nearly four years, An urgent questien at
ofce arose s to the arrangements for hutting {or the coming winter.
At home, Kitchener, foreseeing o long war, had given instroctions
for the preparation of hutted camps for a large number of men, bt
in France Army Headquarters did not consider it desirable to put
the men into huots, so schemes were prepared for tent camps with
hutted accessorics. By this time the original bhases had been
reoccupied und a buse for the Indian contingent opened at Marseilies.

Stuart also opened a buying office in Paris. The French had now .

practically ceased to assist dircetly with " works ™ services. At all
stations there were considerable sthemes in hand for camps,
hospitals, bakeries, retnount depots and many other items.  To
carty out this work, Stuart made contracts with French contractors
for the inland towns and with English contractors for Havre and
Boulogne,

All these various jobs invilved a good deal of lgral correspondence
with French officials in cottnection with the supply of water, gas and
light and the upkeep of roads. Also, rentals had to be arranged for
latid and houses occupied by the British. For all this work Stuart
proved the right tan in the right place. He lad not only to get
ont detailed schemes for camps, hospitals and ether services, but te
divide the L.-of-C. into arcas, organize a staff and to o large extent
train it, settle financial procedire and responsibility, arrange con-
tracts and decide what stores should be obtained lecally and what
from owverseas. By arrangermaent with the Directur of Fortifications
and Works, a special branch was formed in the latier’s office, which
was known as F.W.5, which dealt in the first place with all questiens
affecting the supply of stores or works personnel ; also, the branch of
the D.F.W.'s office which purchased stores was much enlarged, and
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a spectal organization formed at the London Docks for the shlpmcnt
of engineer stores to France. 5Stuart was much hampered by the
shortage of vfficers and labour, but the situation improved as more
senior R.E, officers became available from the reticed list or ware with-
drawn from foreign stations, while he gradually obtuined the services
of a number of civilian engineers who dill most valuable work,  For
lalxour, arrangements were made to send out six works companies
drawn from the Territorial Engineers and these were supplemented
later by waricus units, R.E. companies ot labour battalions, a2l of
which were, however, constantly drawn on either as unifs or by
drafts to help the Field Armies. In February, 1g9rs, an additional
Deputy Director was appointed and the L.-of-C. area was divided
inte two parts:  the northern, under 2 Deputy at Boulogne,
included Etaples and Boslegne and, later, Calais and Dunkirk. The
remamder, which included 1Heppe, Havre, Rouen, Abbeville and
Marsetlles, formed the southern are:,

Meanwhile three special groups of services had devolved on the
Director of Works in connection with roads, docks and forestry,  All
of these werg, properly, services which should have been carded out by
the French authorities, but the latter, owing to the increased strain
on their resources cuused by the war and the loss of labour with-
drawn {or their armics, were unable to expand their organizations to
meet the British requirements. The damage to roads has already
heen mentioned and, as the armies increased in number and settled
down to trench warfare, the demands for stone far exceeded what
could be found locally. Stuart arranged for the supply of granite
from the Channel Islands and some from Great Britain, He also
arranged to develop some quarries in France, especially one at La
Maryuise, near Boulogne, where he put a special C.E.E. in charge.
The work was much hampered by shertage of labour but, by the end
of 1916, the supply of road metal from all sources had been raised
to 3,000 tons per day.

The extensions to docks began early in the war, In addition o
the three original ports of Havre, Roven and Boulogne, use was
made of Fécamp, Dieppe, Le Tréport, Calais, Dunkirk and, later,
Harflenr. At all these places additional accommodation was pro-
vided and additionat lifting gear installed. At Boulogne a large area
of rerlamation was completed by the French anthorities and the
Darector of Works insfalled sheds covering 2 space of 81 acres. At
Dicppe, Fécamp, Rouen and Havre additional wharf accommodation
was provided for handling amrmunition and R E, stores, sometimes
on a very large scale. In 1916, extensive schemes of pneumatic
elevators with electric conveyors for handiing oats in bulk were
started at Havre, Dicppe, Boulogne and Calais, and at the latier
port a military power station fitted with 1,000-kw. turbo-alternator
was started.
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The supply of timber began to fail early in the war owing to the
closing of the timber traffic from the Baltic and to the enormous
demands of the armies for trench warfare and for mining. France
is a timber-producing country and at first there were large stocks of
timber avuilable, particolarly at Rouen, Az these were used up, the
Director of Works sent officers to centres all over France to purchase
stocks. () these areas the most fruitful was Bordeaux, which had
large pine forests, sultable for pit props and slabs for wooden roads.
A sertes of contracts, known as the Foden contlracts, wern placed in
this area, which gave a supply which reached rz,000 tons a montl,.
But this was insufficient, :

In Awngust, 1915, the French Government, after considerable
discassion, arranged to place at the disppsal of the British some of
the Irench forests in the neighbourhood of Rouen. It was hoped at
first to provide about 3,800 tons of timber per month with a similar
guantity of fuel woed., A CR.E. was appointed in charge and, as
the supply of labour improved and demands increased, the outpul
was Increased 1o about 15,000 tons per month by the end of 1916,

Althongh separate works organizations had been formed hy the
armies at the front, it was amranged that all supplies of engineer
stores for these armies, other than what they could purchasc locally,
should be provided through the Director of Works,

For hutting, the Field Armies adopted the Nissen hut, a com-
bination of curved iron sheets for roofing, with wooden ends antl
floor. Up to the end of 1516 all these were marcle in Great Britain
angd sent out in parts.  About 25,000 hats were required each winter,
There were also special forms of stoses, bathing eslablistuments,
water supply and many othor items. All these stores had to Le
taken over by the W, and sent on to the front under instructions
from the Engineer-in-Chief. The French railway authurities, in
order to save double handhng, asked thaf aull stores on receipt at
purts should be loaded into railway trucks, which could be consigned
direct to stations at the front or on the L..of-C.  This is olwicusly
most difficult with engineer stores which must be ordered many
meonths in advance and for which there is not a steady demand.  in
every shipload there were always some stores which were not required
at once and had to be unloaded on the wharf. To dispose of these,
store-yards were opened ut Boulogne, Les Attagues (for Calais),
Havre, Rouen and later at Blargies. At all these stutions base
workshops were formed in connection wilh the store-yards. R.E.
companies withdrawn from foreign statfons were allotted as Base
Park Compames.

1n addition te hulting, each army made large demands for timber
prepared for use in trench warfare and by degrees all these demands
were co-ordinated in the I.-in-C.'s office and definite patterns were
prepared. It was then possible to manufacture such articles in the
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base workshops and dispateh thern to the front as instructed by the
E.-m-C. The best known of these fittings was what was known as
the trench board, a short, ladder-like structure about 6 ft. Jong,
userd for fegtpaths in the bottom of trenches und on muddy ground.
The demand for these eventually reached 180,000 a mouth.

Ancther army requiremnent was for bridges for use in case of an
advance of the ammies. A large park of bodges was formed at
Havre, Designs for steel bridges were made in the War Office
for spans up to 8y {ect, and many of these were made up and sent out
in sections suitable for lvading into railway trucks., Smaller sizes
were made up locally, The total reached several hundreds. The
whole were in charge of a special officer and were so stacked in the
patk that a complete bridge could be put on rail in a few hours.
These bridges conld ondy be used on the direct autherity of the
E.-in-C. Al the Havre Base Park a depot was established of spare
parts which covered all machinery used by the British Army in
France.

In the arrangement of all the aliove details Stuart took the keenest
imterest and his previous intimate cxperience of store work was of
great valoe, :

This general organization continued till the autumn of 1916, when
it became evident that the administrative services in France had
reached their maximum, The key to the position was the rail
movement, which the French for several reasons wers uneable fo
increase.  The British Government then appointed Sir Eric Geddes
as Director-General of Trunsportation. This officer took over all
the work connected with railways, also oads, decks, inland water
transport and light ratlways, Fach of these groups was under a
separate director who was responsible not only for the work on the
L.-of-C. but alsc in army areas. Each of these directors was given
a staff of deputics and other subordinates which far exceeded the
very hmited slaff allotted to the Directer of Works. ‘The latter
handad over all work on quarries to the Director of Roads, and the
work on ports and docks to the Director of Docks.

While this change was being carried out a reorganization was in
progress at Auny Headguarters, under which the Engineer-in-Chief
was recognized as the responsible head of all engineer services,
whether with the armies or on the L.-of-C. The Director of Works
waz placed under the crders of the E.-in-C. and wus relieved of the
detailed control by the officers of the Q.M.G. staff, At ihe same time
the Director of Works' staff was enlarged and reorganized. Up to
now, although additional officers had been added, the Deputy
Director for the Southern Area of the I.-of-C. and the Assistant
Director for Stores were oply acting as superior staff officers of the
1W. ; the latter was dealing with all papers and deciding all replies ;
he generally signed all out-going letters, He worked very long hours,

E
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stopping in the office to past midnight. This was partly due to a
natural teluctance to hand over work, which he knew he was doing
well, and partly to a feeling that while everyone was short-handed
he must sef an example by working with the smallest possible staff.
1t was now decided to add another Deputy Director for charge of
the R.E. Slore work and to expand the number of officers and inen
employed on this branch,

The labour pesition had been much improved by the use of native
fabour from India, Alrica and China and the formation of a special
organization to command and co-ordinate all labour units and to
distribute them daily to the best advantage,

It was also found that German prisoners of war could be employed
on work which was not divectly connected with munitions, so selected
men were formed into units and allotted to base workshops. The
Deputy Director for Stores became responsible for dealing with all
cortespondence connected with stores, thus relieving the Director of
Waorks of a ot of detail,

Early in 1517 the Deputy Director of Works for the south line
was mugved into a new office in Abbeville and given 2 separate stalf,
thus further relisving the Director of Works.

In March, 1917, the estimates of the Engineer-in-Chief for the
timber likely to be reguired darng 1917 much exceeded the probable
supply, while the increased submarine wurfare had reduced shipping,
cutting off supplies from Canada and threatening the movement of
the Foden timber from Bordeaux. The French Government was
also short of timber and, at the end of 1915, had limited the amount
of building timber which might be used in France by French con-
fractors.  After discassion between the British und Franch Govern-
ments, ihe latter agreed fo give up some more of their forests for the
British to exploit and a new Director of T'oresiry was appointed to
tuke over the work from the I.W, and the smaller forestry groups in
apmy areas,  Stuart was personally sorry to lose work in which he
took preat interest, but this did not prevent him helplng the new
Director in every way in his power.  Among other things he handed
aver his own stuff officer, who had been with him since the beginning
of the war, as the Deputy Dbrector of the new organizaiion. Like
the other new direciorates, the Director of Forestry formed at onge
a large central staff and wus alide to obtain much more personnel than
had been allotted to the Director of Works, He also did much
to increase the supply of timber until the amount supplied for works
services for the armies and the L.-of-C. reached aboul #5000 tons a
month,

The increased supply of timber in France necessitated a large
increase in the manufacture of woodwark 1n the base workshops,
which ook on the supply of all woodwaork for Nissen huts and other
formms of hutting,  Among other items mention may be made of the
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supply of crosses and other emblems for the Director of Graves:
the total of these reached 28,000 a month.

Althougly these changes had relieved the Director of Works of a
1ot of detail, more work had accamulated,in sther directions, such as
camps for native labour and for prisoners of war, also for the new
corps of QLMLAAC for which special scales of hutting had to be
arranged,

About this time Armyr Headguarters revised their decision to keep
men on the L-of-C in tents, partly to enable them to retain a
number of convalescenl men in France and partly because of a
shortage of the material required to manufacture tents, The
D, of W, was {herefore instructed to substitute hots for tents for all
catnps and hospitals on the L.-of-C. The numbers affected were
about 240,000 men and 35,000 hospital beds,  This was a gigantic
lask to carry out in the third year of the war.

Fortnnately it was found that the French could supply a numiber
of their Adrian huts in exchange for an equivalent amount of timber,
Huts were also oliained from contractors and a very simple form of
hat was made up in the R.E. workshops, but with every effort the
work dragged on until at the conclusion of the war about 75 per cent.
of the troops on the L.-of-C. had beenr put under cover. The Army
Headquarters alse ordered a large increase in the hospital swcom-
modation, existing hospitals were enlarged and six new general
hospitals were added. At Trouvilie a new hinspital group to tike
7,300 beds and & convalescent camp for 15,000 men was ordered in
May, 1917, to be ready as soon as possible.  Even Stuart could not
do impossibilities, but the first block of convalescent camps was
ready 1n August, 10Ty, the first hospital in Janwary, 1918, though
the whole was not finished 1ill May, 1918,

At the same time increased activity at the front cuused Army
Headguarters to consider a reargunization of the administrative
organization in army areas so as to concentraie such services as
bakeries and laendries on a smaller nuinber of centres on the L.-oi-C,
with an increased use of machinery. This work continued during
1917 and 10918 and only some details can be mentioned here. The
schemes included six machine bakeries, each providing 250,000
rations per diem, with four sets of machinery in reserve in case the
armies advanced ; large laundries to wash 1,750,000 pisces each
week, with five sets of machines, cach to serve 4,000 hospitial leds
many miner services such as military prisons, hospital: for native
labour, pig farms, goat farms and fat-reducing plants.  Thers was
also a large increase in the number and size of wmmunition depots,
also workshops for KA Y. repairs and for moter transport. These
latter were designed on o large scale to aveld sending machines to
England fur repairs. A large combined ordnunce and supply depot
wis started in April, 1517, at Vendroux, near Calais, to relieve the
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congestion in the Calais sheds.  This covered an area of Boo acres.
Camps for the labour employed were required in addition,  The sheds
for supplies alone aggregated 2,400 feet long by 125 feet wide, Twe
miles of macadamized road were requited and many miles of sibsoil
drainage, ulso a special electrical power station and very lurge water
drainage and fire-prevention systerns. New CR.IE s areas were
formmed in 1gry at Abancourt, Amiens and Trouvile.

The transfer of part of the British Expeditionary Force to Italy
caused considerable extra work at Marseilles and on the line of comn-
munications between Cherbonrg and Italy, The Director of Warks
was made responsible for ail works on this line between Cherbourg
and the Italian frontier, and his stalf was drawn on for officers and
men for the bases in Italy, while several train-loads of stores and tim-
ber were dispatched from the base depots. A new CR.IE.'s area
was formed with headguarters at Paris,

At the end of 1917 a group of aerodromes was formed near Nancy
aml » works staff under a CR.E. provided {or this centre. This
ultimately expatded considerably and a separate Deputy Tirector of
Waorks was appoittted for this area.

I March, o018, a new directorate was formed to take over all
questions of property and renfals, both on Lo, and in army
areas. The IDNW, tratsferred to this Director his staff of land agents,
about eleven in numbor.

The amount paid out in rentads at this time for services under the
DWW, was over seven million francs a year,

In March, 1918, the attacks of the Germans caused the retirement
of the British Armies along newrly the whole front line. A scheme
was prepared for the defence of an inner line extending from Fosseux,
near Arras, to the Kiver Somme, and the Director of Works was
called on to ecarry ouwt this work, using his staff from the L.-of-C.
He was also called on to prepare schemes for the demolition of
bridges and the gbstruction of roads in rear of a lne from Dunkirk,
through 5t. Omer and Dowllens, to the Somme.

Stuart hirnself took charge of these arrangements, officers were
detailed from the L.-of-C. to prepare the necessary schemes, and units
from the Works Directorate were practised in making np churges.
In addition a scheme was prepared for the defence of the line of the
Bresle i case the British were driven back on the base ports. When
the advance of the Gormans was checked, this work was stopped
and Stuart rejoined his headquarters, bat all the officers with whom
he had come in contact during this temperary transfer to field work
spoke highly of Stuart’s military knowledge and his success in
handling = very mixed personmel,

Following the check to the German armies, the latter began a
series of air attacks on the stations on the L.-of-C. BSeveral
ammunition stores were set on fire at various places and camps and




1337.] MEMOHE, 133

hospitals bombed. Stuart had to get out schemes for providing
protection {u ammunition stores and to spread these stores over a
larger 2rea.  In camps, trenches were dug in which occupants could
take refuge, but for hospitals Stuart devised a system of low walls
or banks, about three feet high, round all wards to localize the blast
from a bomb. On receipt of warning, hospital beds were lowered on
the floor, where they were fairly safe from anything but a direct hit.

Abbeville, as the headguarters of the L.-of-C., received specizl
attention from the raiders and for some weeks the Director and the
whole office staff camped out at night in an orchard about four niiles
from the town. The house occupied by the G.O.C. L.-of-C. was
attacked and the latter decided, in June, 1618, to move to a village
near Dieppe,

In April, 1918, some changes of duties and staff were made at
Army Headquarters and the general control of the Director of Works
was trunsferred to the Quartermaster-General. A little later the
branch dealing with R.E. stores was made into a separate directorate,
taking over all the work and base shops under the Deputy Director
of Works and also the control of the supply of engineer stores to
armies and most of the work formerly done in army workshops. At
the end of June the Director of Works and the Director of Engineer
Stores moved into new centres near Aomy Headguarters at Montreuil,
and the Director of Works took over the control of the works
services at Headquarters. At the same time the work of the
southern Deputy Director was divided, the C.R.E's at Havre, Rouen
at] Trouville being placed under a Deputy Director at Roven, and a
new centre area under a Peputy Director being formed with head-
quartets with the G.O.C. L.-of-C, at Dieppe, to include the CR.E's
at Dieppe, Abbeville, Abancourt, Marseilles and Paris,

During 1918 the work of the D, consisted of the preparation of
schemes contected with carcying on the war intg the year 191g. The
atmy areas had been thoroughly disorgamized by the fighting in March
atul April and were preparing for more mobile warfare.  Their work-
shops had been absorbed by the base workshops in Marcl, but. there
were many other establishments which had to be dealt with, such
as officers’ schools and hospitals.

Provision had also to be made for the accommuodation of a large
number of prisoners of war and their guards.  Abbeville alone had
accommadation for 60,000 prisoners.

In addition to this very large programme, arrangemenis were
begun with o view to demobilizaiion, rest camps were formed at the
impeortant bases, each including a large camp where men from the
front could be " delonsed ' by hot baths and clean clothes.  About
50 camps were formed in all, each taking 3,000 men. Half of these
were New Camps.

Druring the final stages of the war the area of the L.-of-C. was
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constantly changing as the armies advanced, and right up to the end
the work of the Director of Works was continued at {ull pressure.

After the armistice there was the very important work of closing
down confracts and dismantling buildings and hutments not taken
over by the French. Stuart remained in France till [une, rgig,
when e accepted the appointiment of Director of Works and Bunild-
ings at the newly-constituted Air Ministry.

For his services during the Great War, Stuari was seven times
mentioned in dispatches, was awarded the .M., o.B. {1g13),
KoM G, {1917}, and was promoted Major-General [3.6.168). He
received the 1grq Star, the British War Medal, Victary Medal,
Legion of Ilonour {4th Class) and the and Class of the Ovder of the
Crown of Koumania,

space does ot admit of any detailed account of Stuart’'s work at
the Air Ministry in London.  The job was a difficult one.  The Air
Force was newly formed and Dhad started during the war with a huge
mass of establishments and landing-grounds all over the world and,
as was natural, with a very heteregeneons staff collected from many
souress with no definite system of working and no definite systeen of
training.

He had also the difficult job of dearing up the congestion of the
war, of deciding what to keep and what to scrap, and, when It was
decided which were to be the permanent establishments, to design
buildings to replace the temporary buildings erected during the
wat, to organize the finance and to arrange futvre procedure.  All
this work he carried cut to the fall satisfuction of those under whom
he was working and at the same time he pained the wholehearted
confidence and atfection of those working under him,  Thae sffection
of his staff was shown by the fuct thut on his retirement they sub-
scribed o present hiin with a gold chronometer.,

Stwart left the Air Ministry in 1924, He had zettled down In
Tlzet in 192u, where he interested himself in Iocal affairs, served on
the Parochial Churelh Cooncll and the local District Council, was
President of the Korth Hants Kifle Association and Chateman of the
lacal branch of the Leagae of Nations Union.

He Lad retived from the Active List on z6th February, 1620, bat
rernained in the reserve of officers till 1g28.  In September, ryzg, he
was appointed a Colonel Commandant of the Royal Engineers, which
appointment he held till he reached the age of 70, In his early days
he was a keen yachisman but was not intetested m olher games.
He married in 18gg the daughter of John McGavin, Esq., of
Thalimar, Ayr, who survives him ; he leaves one daughter.

During his last yeurs he had suffered from heart trouble and on
the advice of his docter had reduced his varions activities, DBut the
end cume very suddenly whett he collupsed at a performance in the
chorch institule and passed away withput recovering consciousness,
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An eminent ¢ivil engineer, speaking in a recent broadcast {rom the
B.B.C., said that civil enginecring was composed of one part of
technical knowledge and three parts corumon sense, and Stuart had
certainly both these qualifications in a special degree.  Technically
he was without donbt a first-cluss engineer with a very wide runge of
qualifications, In civil lifc engineers usually specialize in one of
severnl branches, but military engineers have o wider training.
Sluart was eqgually at home when discussing canstructional, etectrical
ar mechanical proposals and when, towards the end of the war, many
civil engineers eminent in different branches came out to assist,
stuart was able to meet them on their own ground.  He was equally
at home in smail things as in big: however small the detail under
discassion, he was always keenly interested and able and wilking 1o
give usefn} advice.  On the other hand, the above account will give
some ided not only of the great range of his qualifications, but of his
suceess in handling big engineering problems.  The work was 5o
varied that & summary only would give a very inadequate iden, and
the writer has therefore attempted to give a little more detail than
is usnal in a memotr of this description. [t is related that when the
American troops wers on their way lo France, some of their leading
engineers were senrt over to sce the various buildings and establish-
ments on the I3ritish line of communication. On leaving one such
establishment ihey said, *° Well, we heard you had some pretty big
things In the way of bakenes and other beillings, but we never
expected to find a big cathedral ™

In conclusion, une other side of Stuart™s character must be noted
and that was his success in dealing with all with whom he came
contact. This was due to the essential straightiorwardness of his
character and his own kindly nuture,  His superiors wete not only
impressed with his technical knowledge, byl felt the fullest confidence
that he was doing his best.  His subordinates looked up to him as a
friend. He never bullied or atiempted 1o drive his oficers and always
crediled everyone with deing his best, as indeed all were domg,
If any hitch arose, Stuart would turn up in his car, ask Gwo or three
of the officers concerned to dinner or lunch and after the meal
discuss and generally scttle satisfactority the point at issue. [Ile
had an extraordinary memeory for individuals and thetr qualifications,
Tt was caleutated that during the war over so0 officers passed threugh
hris directorate, while at the anmistice {he number of officers employed
under him was 197, oxclusive of those on the strength of units,  As
each new service was started or emergency arose, he would pick cut at
ohice the best quatified officer and even subordinate ranks, and his
judgment was seldom or never at fault.  Away from his work he was
the best of compenions, full of infonnation on ali subjects, with a
humorous appreciation of all difficultics and a good-tempered con-
sideration for the opinions of others. WEBL.
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- CORRESPONDENCE.

WAR MEMOIRS OF DAVID IIOYD GEQRGE,

Brz, Island Road,
Victoria, B.C,,
Canada,
26.1.34.

To the Xditor, The Royal Engineers Jowrnal,
DeARr SIg,

The excellent review by W.H.K. of the War Memoirs of David
Lioyd George, in The R.E. fournal for Decemler, 1536, is well borne
out by a sentence which occurs in the instalment of * (arey of
Fallodon,” by Professor G, M. T revelyan, oM., which appeatred in
the issuc of The Sunday Times of 3rd January, 1937, The sentence
referred to is as follows =—-

“ His retrospective creation of situations that never existed,
in order to cast blame on others, is unwertiy of the great part
he has played in world uffairs "

Youors faithifull v,

H. E. G. CLavtow, Li-Cob, R.E. (retired).
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Al Reviews of Books on military subjects are included in the
provisions of K.R. 535c (19735).

BOOKS.

{Most of he dooks reviewed may be seent {a the R E. Corps Library, Horse
(Guards, Whitehall, 5 W.1.)

THE WAN MEMOIES OF DAVID LLOYD GEORGE.
Voo, ¥I.
(Ivor Michurlson & Watson., Price z1s.)

Mr. Lioyd Greorge has finished his contract with his publishers, and the million
words have Teen reached at [ast,  Volumes ¥ oand VI contain 5 greater proportion
of extracts from otler works than the previows four, and repetition is noticeable in
many placea. A stray chapter on Mr, Fisher's Educational Reform has beetr ingected,
although it has ng vwisible connection with the war, We may thus infer that the final
cxpansipn has heen labowred.
© But the achievement is a remackable one.  Wonls come susily te Mr Llowd
George’'s prn, and when he can forget bis animosities he @s admirble.  He presents
many intrcate swhjects, such as’ the abortive attempts at peace, in a olear
manner. But he 15 ne histecwn. He leawves out too mwuoch, and 8 f3c too
iitterly prejudiced to be a safe guide. e has moade the mistale of woting

himself up, #nd 1o detng se e bas thought o necessary to cast the deepest
stigma on the characters of mea whe, equally with himself, devoted themsebres
to the service of the State. He has aceased them noel ooly of incompetenes far
their poyts, but even of treacherous conduct,  He Tag charged 3ir Louglgs Haip with
wilful obstinacy, with deliberate wastage of his men's lives Ty pursuing attack when
hie should have withdrawn and, even worse, of deliberately leaving the Fifth Army
to oty fate in order to "' pay oot the politician foc Lis intecference, Mo such charges
have ever before been nade agiinst a Commander-in-Chisf, 1 we had loat the war,
Sir Dowglas Haig ceuld not have been more severely blamed.  But are we to befieve
for one instant that the British Army would have followed the Jead of such a Com.
mander theough thoe dark days of the spring of 1518 to (he great viclories of the
siimmer and aptumn if he bad been the man whoem Lloyd Geerge depicts ¢

Sir Douglas Heig's mistrost of Mr. Ligyd George dated from the Calais Conference
of Febyuary, 1567, when the Jatter sprang wpon the soldievs hia secref arrangemont
with 3L Driand for placiag the British Acmay in Tranee under tho command of General
Mivelle®. Mr. Lloyd George has told ug next €0 nothing of that epizede; but Sir
Douglas ilaig lias described the whele meeting, and Mro Lioyd George lus not
questioned Lis account, even in the chapter which he devotes to criticizm of Haig's
¥haries. Therealter, there was mutual distrust, but Sir Douglas Haig's criticisms
of Mr. Llawd George were eonfined to his interference in purely military aMairs. ot
30 Mr, Lloyd George, iz abuse of Haiy is the quteome of his interference ie Halg's
sphere,  Without the slightest experience in military matters, he endeavonred to
dictale military stratepy. It is one thing to atgne, az Mr, Llpyd George does on b
3909, that strategy is not entirely a military problem, and quite angther to assume

* Sae alio pups 14
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that a saperficial knowledge is all thab is required for its complete understanding.
Ineaperlenced political ¢agerness theust itsell again amd apain into the sphere of
strategy.  Bir. Liopdl Gecepe does not weigh wp the pros and cons for any course of
military ackivu. Iie argues with all the vehemence of the advorate that his particular
Slrabegy must always have been right, aned that he who did oot adopt i g onby
have heen wrong. ’

The first chapter, ™' Stroke and Counter-Stroke,* shetches the course of the carm-
paign feom the middle of Mey entid the Armistice.  Copious extracts frotn already
well-known hooks, chiefly German, ace given; but the stary of the Awestrlinns
gt at headquarters when American (poops, expocting Lo ga lnto aclion with durs.
were [orbidden fo do s by their own CHY, i3 inserted by way of novelty ; it is
just another shewe at Fligher Commadids (. jooo).

Mr. Loy George refers at length 1o Sir Henry Wilson's inemurandum of zseh [uly,
1414, an the general military situacion, and although he admitys that Hlag dieagreed
with the gloomy view taken by the Chicf of the General Heaff, and regarded it a8 too
wierlose, he writes ;™ bot thers is smple evidence that the OG5 estimate of (e
" prosgects of an Allied victary in Franue durng 1918 coincided with those expressed
" by the two Commanders in-Chief, Pétaio and Haig ' [p. 3z1r]. Thus he beawves
the roader to infer that Haig joined Wilsan and Smués in thelr gloomty forecasts.
He dees not say where the nmple evidence cames from,  Haig, indeed, at that time
had a great belief in tho poskibility of victory in 1y, ag his Idaries show,

In ancther passage, referring ta the decisive sucoess wan by the Fourth Army on
August 3th, Mr. Lloyd Goorge says @ " Had Halg flung bis army into the gap created
"and puraued the broken and demoralized Gerreanns witluoat cespite, aft even grealer

" victory was wilhin his gtwsp,  When the enemy was scattered and wnnerved, and
" tielr jeserves were not yet up, Haig did oot press forward with relentless drive and
" the Gornmans were given time o recover and reform their tines.  Both Hindeoburg
“and Lodenglovd dwell with gratitude and suwrprise on this welcame rospite ™ {p.
Jxgl Ta tfilng an army 't is & favoorils uxpression of amabeurs. Moo Loyl
Gerrge tdn have no conceprion of the provesses involved in meving modeon seroes on
a larpo seale. He ignores such necessities as sopply cul-hbeads, esfilling poits, rowds.
for lurrics, and the fact that actillery barmpges for indles do oot Teawve the groaod in
suttalile condition for the tapid movement of troups, stl] less for thear heavy trans-
port, L

Tie has already described to us Poch's method of suceessive punckes, {irst here and
then there, chanping the Jocaiaby vach time 4l giving the enemy no time to move Jus
reserves. Yot Halg, Le thinks, should bawe Alung his armv—apparently s whole
army—intn the new paj on the Semme. A Lictle Grther on we rewd why  Haly did
not di this. ' On Augost 2ist the Thind British Arary strucle at the German saluent
i Flanders, and a woeel lader, the First Army extended this throse aorbhwirds.
* These attacks deew the German veserves 1 to Flanders, and the Fourtl Anny was
** able then to renew its advanee on the dmieng front = (p. 31410, This gives a good
itlea of the value of Mc, Tloyd George's military criticisms, e has just hlamed Haig
for oot Ainging his army ' into the gap crealed by the Fourth Army on the Amiens
sector, and then he goes on to descrile the next snecessive hlows prepared by Haig,
What wonld he expect to have happetied to those nest Blows if the other armies had
Been pulled about hastily wad ' Aung ™ elsewhere §

Mr, Lloyd {icorge quotes Jargely fram the Heichstag Camrnittes of Frauiry after
the war, which, of course, s2eks ta And seme palatable explanation of the German
failure ; and from Cerman writors who bave had time to digest the evidence, and
obtain those views which an after-knowledge of events puts inta shape. 5o Haig,
wha s been Dlamed so often by Mr. Lioypd George dar fighting too lowg it ooe place,
i3 jusd Bs ensily blamed for not persisting th A new salieot fust created,  Any form of
blame, we must believe, is 10 be marshalled apainst the victorious Hritish Com-
mander-in-Chict, wven when Lo wing a preaf success.
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Haip s next blamed. in company with Sie Hency Wilson, fur underrating the
" general demotalizution that had set in amungst the German peeple apd  had
" atended to their Army ™ e 3030]. It is casy to seo, yvears itetwirds, huw great
that demeralization had been, Dut the Gernwn Lroops in the field were fighting harnd
te stave off defeat, and their conduct alone wpuld npt have warranted extravagant
Tisges of sacly collapse,  The malitary commanders at the time were not in {3555 on
ef the vast volume of facts which Mt Lloyd George is able to draw upHt far lis
Mednoirs, andd, 28 bis woat is, he makes no allowance for the clrowonstances as they
were known or were ascerbainable at the time,  So ready is Le with lis stingiog
olare that we muy be sure that he wauld hawe Teen equally severs i the militaey
appréciationy had heen unduly optimistic,

1t is this constant readiness to Lblame the Geovrals on every pretext which robs
Mr. Lloyd George's Memalrs of aby clabm to be true history. As the volumes bave
suveegdied one another 1he desite 1o Delittle the military leaders and, by inference, to
belaud himzelf, Lecomes more and more evident.

" Aftermath i lussin ' is a long chapter, bringing the story of the Russian duwi-
fall 4o the clase of the war; and thers fulluws a chapter, ' Dawn Breaks in ihe Exst "
whick, as its titie supgests, embodies Mr, Lloyd George's favonrite theary. Ooce
agAin he rlaims that it was the Hastorn ™ side-shows ' which brought Germany ta
her kness, e triumphantly refors to Bulgaria's rapid defeat as the poime caose of
Germany's downtall, He innpeently quotes the Reichstag Commitles of Emguiry
(B, atos), and the Germae verdict that it was Holgaria’s collapse, Iollewed by that of
Auwstrin-Hungary, which compietely changed the sitnation of the Geoman Army o
the field. What ebe could he expece from the Genunna investigation § With s
convanient o seapogoat, was any other venlict lkely ¢ But the Bulgarians did oof
collapse notdl the end of September, By that time they had seen the Gennan wiaves
Lrekeon oo the Western rocks, ond all the high proonises of Ludeodord Doought 1o
naught by the steady resistance of the British wod French Acmies, followed by the
victoriows actheks, again on the Westmn Front, in Joly, August and September,
The Bulgarinnd then know that the game was ap, and they gave i Was i not the
oll, ol lesson of military histery * Mr Lleyd Geerge argues the other way ronnd.

The description of the genesis of the Armistice terms iy told inan inleresting manges
and then follows a chapter entitled, ™ A Great Lducational Heform,” Why this
subject is interpalated at all ic is Qiffieult to conjecture.  Chronelogically it is out af
order, My Lloyd George, wlile acknowledging that the credit for the edocaticaal
relurms of 1917 belungs 1o My, Ho AL L. Fisher, the Mindster of Education, evidently
wishes 15 tenders to admire the versatilicy displayed by his Government whicl, in
the midst of the war, still [eund tisme to vaderlake this tngeoelant problem, and {o
handle i4 to the great sacisfaction of the teaching prodession.  Many cther great
problems were also handled, Bat these Memioirs have, up ta this poing, been chicfly
confingd 10 the war,  There kas been oo suention, for example, of the way in which
Mr, Lloyd Geocge handled the many strikes ampoyg the muniticn workess, bow the
evil ol profitecring was met, how the Ministry of Reconstruction, which was sct up
before the end af the war and which was heralded round the rreops io Fraoce by the
Minigter himsell, disapprared without trace.

The chapter on ** Some Reflections an the War 7 is & régums of ¥r. Lloyd tiecrge's
gpiniona expressed in preceding chapters.  Iie poses three questiens 1 Could the war
have been averted 2 Coudd it have Leen brought to an cavher termination by
negatiation #  Could victory have been achioved at an eaclier date by hetter bandling
o either sitle of the Tosouroes at their disposal and the opportunities opened to them
I angwers to the frst Lwa questions are political, and as a politician wha shared the
responaibilitics of Governaent betore the autbreak as well ags alter, he considers that
war ought to have been, and could have been, averted. That iz ruestion still open
to doubt,  As lu the question whether peace conld have been made earlier, lie
naturaily wnswers thal ' no opportunity was missed by the Entente Prwers of
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“ achieving a settlement that would not have rewarded the principal apggressors for
™ thetr action in, pregipitating the conilicl * {p. 334%). This conslusion will probahly
be acceptett by all whe bave sfudied the war closely.  No wnilitary decision had then
Bees achicved by the Hatente.  We owe it chiefly to Mr. Lloyd George that an incon -
clugive, premiture prace was not accepted,

D the military problem as to whetlsr vickory could have been obtained earlier by
more skilful cosdect on the part of the laders, he has, of gourse, more to sy, and
we are by now familiar with lig arguments.  Dealing with Germany first, he thinks
she commitred four fatal corors © the invasion of Belgivm, the attack on Yerdun, the
forcing of Ametica inte 1he war, and the sifensives of 1008, On page 3351 he says
that * Germany neglected to constriect second and thiod lines upon which shie could
“ Al back in the evend of her arnios being doven out of the first,” Ee appears here
to ignote the exisience of the Windeobarg Line and ils fellows, whicl the Allies
evapected to find seeh serious obstacles in thelr way,

It exatmining the Albied mistales, he regands as the worst their fajiume to make tha
mest of the Russian man-power, and here he advances again his favourite theory of a
strong attack in the Halkans,  The ground has boen well covered in previons voluimes,
and the guestion is not mouch oearer a solution. The wlvantages of a socoessfnl
cantpaig in the Bathans were obviows . Lat it does not foltow that they were attain-
abile at the time when the oppertunity appeared most favouwrable, Until 1916, the
British Army wis not in A position fo wage aggressive war on ail frgnes. We had
already frittered away 2 fine force in the Dardanelles by starting before we were ready,
and every fresh front opened wp meant & corcesponding weakening of «fort an the
fronts proviously invalved. A really carefully considered study of the possibilities
in the Ballans propcs] bs atill awaited.

Mr. Lloyd George =ays ' neither Cermany nor Auvstria wonld have given in dudng
" 118 bad it not heen for the gverthrow of Bulgaria ™' (p. 33593, But he haz slready
been st great paing to tell us how anxious the Avstriany were for prace, &ven 5
suparate prace, a long time before Bolgaria gave way ; and how sorely straitened the
cittuthistances of the Cerman civil popelation had become,

eut follows & sheort chapter deserilbing the Imperidd charactor of the war, and the
widespread efforts of the whele Empire,  There is nedhing really fregh in this chapter,

A geparate chapter iz dewoted fo w eriticisn of Lord Haig's Diaties, which wers
published white Mr. Llovd George was engaged on lis last two volumes, He
epitomizes his old complaints and adds o few new onez,  He dards at o few casual
remarks by Halg, referring to this or that Freach general whom Haig met as ™ a
” gentlemanly man and A fing sollier ™ or 7 a silent retiting gentlemanly woan.t
" Fle liked conventional offcers with a soldietly deportment, A soldier who fuliilled
" the description of an ' officer and o gontlenan ' fulfillel his requirements *
(. 33840, The sulection of seeh frivialitiss for cacping criticlsm strengthens the
impression that e aethor ia out for condemmativn of Sir auglas Haig in whatever
shape ot form he can devise, and proclaims the fraie of mind in which be wrote.

Tlie final chipprer gives ua * Some Tetdections on the Functions of Covernment aud
Soldiers respectively in 3 War' R, Lloyd George malwely atks: '" OCupght we to
“ hawve interfered in the realm of stmtegy ¥ ' (p. 3400), and implies that becawse the
Government did not intecfers, 1the Allies were nearly ruined, ' Unforiunately, they
“'left the decision to generals whose fortunes depended on the victarics of their owa
“arpies”" This is typically Lloyd Geosgian,  The resppnsibiity for the supreing
direction of war temains vosted in the Govergment,  Actiog or not on the adwvice of
its military advisers, the Cabinet 5 responsible for decisions as to war policy. This
is quite a different matier from inlerference in the military execution of 4 campaign
vnce it has been decided wpon.  And interforence in the execution includes attempts
to divert e¥fort from = project already in operation.  The premature atbempt to force
the Dardaneltes withant walling wntil an expeditionary foree could be got ready, the
switching over to Salunita, the political fuilure to ohtain the allance of Bulgatia, are
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atll imstunces in which civilisn respoasibility stands oot, and no one rewling these
Memoirs can Lo in any doubt a9 ¢y the degree of interference in the realm of strategy
altengpled Ly Mr Lloyd George, The secret armangement with B, Driand at the
Calals Conference of February, 1q91y, already referred toin this review, is un exanple
of the kind of interference which is franght with danger. Mc Lloyd Geoege eightly
says that ' strtepy s not an entirely nulitary problems ' (p. gqno),  When the
military adwvigers hwve stated their case, it iz for the Governmant to decide on the
goneral conrse of action, but there are ebyiously different ways of handhog situations.
Tu blamue Lord Kitchener for ' oveeluokling ' the dopbling of the railway foam
Salonika throvgh Serbia to the Danube eatly o 1915 (p. 3354) i anether instance of
misrepresentation of the case.  We were at that moment preparing o hreak through
the Dardanelles in opder te reach Russin,  Iftaly had oot vet come into the war,
Any atietopt then to dovble the Serhian milway [and how conld it have been done
by Lord Kitchemer without a British lxpeditionary Feeoe ] wonld scarcely have
heen left unopposed by Aostria, and we should have found gurselves runming a
Sulonika expedition concurrently with the Dardanelles sxpedition, Early in 1g15,
how could such & course have been posgible ¥ This probability dees nat ooceive any
consideration foom Mr, Lloyd (eorgo. 1tis enongh for him o say that Lord
Litchener, the soldier, failed and missed the great shance dreamed of by the politician,

He stressea the farct that in the developanent of munitions, transport, railways,
{nanks, and in other matters of prodoctive organization it was the civilian and not the
soldier who topl the lead,  But thete is nothiog surprising in this,  When br Lleyd
{gorge took charge, all those professional soldiers who had pot perishoed with the
origina] Hritish Fxpeditichary Furces were enpaged, to a muan, o fightieg or training
to fight. With all the resources opening wp belind the theatee of war, it would indeed
have been surprizing if civilian capacity had not come to the fore and distinguished
itaclf. HBut with all Mr. Lloyd George's snsers, we may remember that Lord
iitchener, from the very first dey, prepared for a three years” war and Jaid down the
lines an whicl ehr vast army wag built.  We may also retember that puliticians,
meluding not least anoog then Mr. Lloyd George, were in pre-war deys by oo feals
repdy to give the soldiers what dley asksd for,  Thers weos i those days politiclans
wlho ware positively hostile to military preparation.

Mr. Lloyd George afso indulges in the foplish ¢omparison betwesn the admiral
who vnters the Lattfe at sva in his ship, and the militavy comand se-in-chief whe sits
well Lebind in an uffice to recefve reports and does oot gu over the top at the head of
hiz troops.  This picture is almost tow childish for netice,  There 18 nothing in com-
mon betwern the fdmiral i an armoucsd conniag-tewer diresting 4 modern naval
actinn and the soonmander-in-chict of & roo-mile battle front on tand. " When high
* adinirals are 1oL iunane feam the juepardy of war thece 33 no reason why exalied
" peoerals should Te sacrosanct ' (p. 1425) 5 2 sentence typical of the authar,  Fhe
ex-Prite Minister seams to delight in an cpportunity of breaking down the (rust and
confidence of the soldier in his leaders.  Thete is nothing but harm in these stupid
attacks, and he canaat be ignorant of their meaning.  When Sic Douglas Haig was a
Corps Commender ho was frequently on horschack in the bartieheld, notably at the
battle af Gheluvelt in Getober, 1914, But all suldiecs wecognize that the higher
commmanders must e wlhere they can readily be found ;| they must be lncated where
immediate decisions can be tuken, reports received, and orders dispatched without
delay ta all parts af the Beld, and the higher the commander the farther back must
b the focus of all communizations at which be most be found, Such g preposition
i almest oo elementary to refer ko in a military review, and Mr. Lioyd Gearge him-
self catnot be unaware of its obvicws truth,  Hiz insertion, thersfore, of the following
sEntences can only Te due to his insatiable desire to cavil ; *' ILis 4 new thing i wat
" far gentrals who never set eyes on a position to cominand their solditrs tw attack
1 it without the slightest intention of placing themselves in any pecil by leading the
" attack themselves, or aven in viewing the ground before action, or coming near the
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" hattle whilst it 35 proceeding ba s deadly end. It s cerfainly & novelty in war
* that military leaders swathed in comlort and security should doom Lnndeeds of
“ thousands of their beavest goldiers {0 Jodge for woeks in slimy puddles with Death
" ag their feliow-ledger, without ever taking the precavtion ol finding ool for thetn-
selves what the conditians arc or are likely to become, In the ofden days, when
commanders o dicected 2 battle that it ended in o shombles for tlhoeic own ariny,
" they ran the tisl of Leing thenselves numbered with the slain ™ {pp. 3428, 3429],
Then follow ceforences tu ihe presetce oo the battlefield af Napolecn, Wellingtan,
Marlboraugh, Cromwell, Drince Ruper!, Stoaewall Jackson and even Julins Casar.
If Mr. Llayd Gegrge's e of o modern batelefield is as archaie ags this, bis military
criticizin can hawve little value.

O this wote Br. Lloyd George ends bis Meneirs.  To miditary readers wlo <lo oot
aceept everythity at face value, 30 will be obviocs that he desices that he alone sheouiel
he rememiered as the ogganizet of vickory, aod that Lie has a jealeus view of 1he parts
played by olher great men, To these readers, lus pictures will Le clearly cver-
colgured, ouf of perspective, aud uontrue to suale.  But in these days of herry and
thirst for sensativas without study, there s a lamge pollic who inay accept alf that
Me, Llowd Geoppe writes becpuse he was Prime Mioustec of England, To these
Toaders he presents spome of the British gecerals in such termis that, even if a part of
his aecusations were true, the Gowepnoment which rstained them in their rosts would
havve been guilty of neglect of duty.

He has endvavoured to shatter the high esteean in whlch Loed FRai was, ad still is,
held. e bas Jone hiz best to shake confidence io inedern nilitary leadershdp by his
chieag criticisims af headguarter stafts, amd Ly the whole tone of his boole. He was
sippaged to have nodertaken this work In opler to give os the picture of the war
frote the point of view of the chief Minister responsible for its conduct on the British
side. He was indeed ane of {he most active and relentiess seckers of victory ol the
Allied side.  Eut he bas betrayed hiausedf into an cgolistical and esaggerated
representation, vilifving others who gave ther nimost service, 0 order Lo heighten
the cffects of Lis own sclf-porteazt.  His peinting has been so gverdene that his
cotours will fade, and the troe porteaits will temaiee,

a

LOLLING INTO ACTION.
Memoms oF & TanXs CoRps SECTON COMMANDER.
Biw Carvaly T I, Hriockeyv.
(Hutchinson & Co,, Ttd., Tondon. 1n36.  Price 1os. od,)

In the Preface which be coneribytes to the volume, Major-Geneeal Jo 17 € Fuller
describey 3t as ' a personal record of one of those ooy galiiat tank commanders
" without whose courage and sndorance the lanks themselves would have Letn no

" more than soulless things of iren. . o . Thowgh war may be ninety per cent. a
" matter of weapons, fighting is ninety per cent. 4 matter of nerves. . . . Howaver
* thrilling may be the account af an action | . . roality will be deeied onless the

" {velings of the fightor clearly revieal themselves. 1t isin this respect that this hagl
** {8 =o valualle to the military student.”

The anthar's ficst experience of war wad ir the ¥pres salient in October, 1917,
after the eperations which culminated at Fasschendaele had Ireen o progress nine
weelka, The tank battalion to which he beloaged had been scat thers o assist i the
closing stages of the battle, but the experience of thoac nine wecks bl made it
evident that it would be useless to sacofce more tanks wder the conditbons con-
seguent on an abnormally wet autumn.  He gives ug a realistic but not enagperated
deacription of ihe state of the goeund aad of the miscrable conditions in whick the
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troops lived and fought. The battalivn semaiped in The Salisnt a mooth, doing
what it could te extrivate batteries of guns lodf-buried in e wd, while the bulk
of the personnel assisted te repaic the constantly-shelled mads and tracks. On
Nowember 75 ihe battation entrained for the south and detrained five miles west of
Arras, wheace it hoped soom to go inle winter quarters far from bambe and shells.

The seuret of the Cambrai effensive had been well kept. A few days alter its
voncentrativn on the Third Ary front, the Tanks Corps leacnt that ik was Lo go Lt
uckion Imtnediately as a whole, to do or todie,. The tanks were to prove thetr worth
ur be scrapped.

The copture of Ciabrad, a most onportant point in the Genman mailway system,
would have lesn sy momentows as would have been the captute of Amirms o few
months later.  We realize from this theilling accaunt kow near the Britizh wera to
ichteving their object on the iicst day of the kattle, It was literally a guestion of a
few more Tanks and a few more infantey.  Whether the suppurts necessary for the
final eflga b were, or could have beeo made, avatlible nuse be laft {or the historian to
decide,

From Cambral the Aucher paxags to e March teteedt in 1978, He describes the
plan of tack defence, the oponing phases of the battle, and the stroggle in the gap
which developed afeer March st hetween 1e left of the Fifth aod the right of the
Third Army, to whick hiz unir belonged.  His tanks did their shate i the gacgunaed
fighting taclk 10 and round Rarastre and Les Bowfs, Lot on feachiug Cowrcelatte
ey had o be abandoned and burnt owing to shestage of petrol and gun amaenitian,
The personnel was Lhen orgattized into machine-gon dolechments and armend with the
Lowis puns and 3.A AL zalved froe the tanks.

In Augest, 1538, the author teok part in the great ofensive of the lourth Army,
i which 430 tanks went inte action.  1le deseriles it detall the abottive tank attack,
sopported by Australizn infuntry, on the night o August 1othf11th, asd sums up its
lessons 25 follews © " After a massed attack towerses in subsecuent side-ghows with
* tanks were only to be expected.  These side-slows were wsually expohseve and
* fruitless. 1t puzaled me why tanks were wasted in them instead of Leing wept for
“anolber pitched battle, The proper use of tanks, it seemed ba we, wis In swiecmnes
" whiere they were not expected, . L . Aypust 10th had been an wnlocky doy {or the
" tanks. The #5 which had gone into action had suftered beavily in every zectar.
“0f khe 44 which weat in with the Canudiang, 23 received dirsst hics, Only tos toes
* were the words of Ludendoctf in a secret Order of Augast teth - ‘A tanl is an casy

! prey for ardillery of all calibres" "'

O August 3ot the author returned to Englaad where new tank battalions were
bring formed far the campaign of 1nu.

On page 260 he vecords his impressions of lank tactics, and writes ;' Then came
* the Armiztice and back camc the " bayonet school © into ils ewn. 5.8, 1924,
reads as follows . . ' Lnfantry i the arm which in the ond wios batclss, . . . The
" ¢ yifle and the bayuiet are the infantryman's chief weapons. The batile van be
U won i the Jast resort andy by megns of these weapuns.' ™ The statement is per-
feedly teue, but the author appears to think that it i not true.  The answer 1o him
is that tanks can genetally get o their ohjectives, bt withau! the men armed with
the tiile aad the bayunet tanks cannot hold them.

On p. 18y thete is & slight inacouracy.  The author states that the Germans con-
tinued their advance on April sth, 190k, at Bucyuey,  Asa matter of fast the Hritish
front in that sector and seuth of it bad already been stabulized for several days by the
tand Division. The Germuns werely rectified their line slightly, to get better abser-
vation, by @ short advance o the eastern edge of the roined village, It Wik one
instance among many where the chenly showed initiutive in guickly recognictng an
opportunity for getling better oluetvation, and reflected credit on the lncixl com-
mander,  The Send Livision had Lren relieved by the 3yth Divisen, the dsrd Brigade
ot which mare a successful attack scull of Bugquuy wilth the aid of & few wery gllant
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tanks at dawi oo the sth Apnl. A& hwndved aed ninety-pine prisoters were capeuged,
bl Yader in the Jay a heavy covnter-atback recoversd the lost ground.  The Gorman
local commander opposite Huequoy tonk advantage of the divemiso camsed by
the counter-attack on his latt to svize a slight rise im the ground which he had been
fquick ta realize would give him better observation. Hae e Foitish loesl commander
D aat equally good eye far countey he might hawe made a greater effoct to seonre
his hokl en what the gods —the G2 Division—harl given him, the loss of which
caused discomfort, to say nothing of casvalties, on the whole frent i thet sector
witil the tinal general advance on August z2ist.  The incident ecafls the fact that
Hhe 20w CGerman prisoners captoted v April sth included men of elevan difierent
units, showing the disargauization which stil existed oo the German feomt pearly a
week after the line had bren stabiliged,

The book, written many vears witer Ehe war, is based Largely on the writer's
memery. bt for the peychelogieal reasons stated by Major-General Fuller in his
Freface it 13 worth reading,  Tlere is no index.

H.B-W.

Al STHATHEGY.
Ly Licut-Gepernl N M. Gotovies,
(3ale and Palden.  'rice, 7s. £l

T'he asther is probably Letter known on the continent, than in this country, thaugh
mapy will have reart his book on Tanpenburg.,  His object in the present book is to
atkempt fo form a *' doctrine " of Air Strategy based oo 2 stuely of the special con-
ditians of air defence in (e Brilish Empire,  He claims, probably with some justicu,
that praclically no previous author kas tried to find such 1 doctrine sxuept the
Malign General Trouhet.  Most otler anthors have written crther fram the point of
view of air propaganda, or to discuss the employiwnt of existing air forces and
eyuiprient, tather flas to discover the principles on which the demand for those
particllar fnress arise.

Ile considers that anly twoe countrics, Germany aod Husslu, have built wp their
air furces un principles deawn from a fundamental study of the pelitieal and militaey
regquitements of their respective countries.

Iiis theme then is Lo stmly the canditicns of the British Empire and to discover a
stratogic docteine, and then, and not till then, Lo discuss how this dacerine should be
carried 1nto action.

While admirng the efloits of General Daulet to form wo Alr Doctrite, General
Golovine differs from him on some fundamental points. I the ficst place, General
Lroutiet assuroes that ' in maders warfate the Army and ¥avy cannat obtain rapid
*ame] decisive resulls, while such achievement i well within the powers of the Air
“* lgree,”  General Golerme docs not accept this sunl considers that ' a burst of
* opEmisn as to the potentialitics of & new means of atback is always followed by a
* measure of disillusionment when new methods of defence go far to restore the balance,
" amgd theaeby diminsh the efliciency of the pew arm.™ It i ob the efcacy abready
achicyail nf 1lies: ' methods of defenee,' that the awthor diffecs for the second time
with Genmeral Tiowhet,  The Batter has a ' marked contempt ™ for asti-mircralt
defence, while General Golovines has o healthy respect ot i#, basing his conclusions oo
the develepment of the aiv defence of London under General Ashaore, Trom wlose
Trpsle f1e yguiostes frecly.

This respect fur anti-aircraft defence couplad with considerable weptivism of the
elliciey of bombing aids inakes the avther conclude that massed air-attack on
London Is not 5o cettaln in fulure war a5 some would have us believe, (o hes cont-
sideration f Pritish air sttegy he dous not, however, negleat the defence of the
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capifa]. Having roviewed Imperial needs, and discussed them in considersbls
detall, techimical and sirategie, the aothor considers that the Empire requires ;. —

{g] An Air Force for auxiliary strategic duties,
1) An Air Force lur local strategic duties.
e} An Alr Force for general strategic daties.

_Tﬂ provide for these, besides an Army Air Service, a Fleet Air Arm, and Diowminian
Air Forces, he suggests an Independent Alr Yorce for Strategic Defence {[.AF.5.00)
and an Independent Air Farce for Stratepic Oflensive [LAFS.0.),

As tegarda nuinbers for the principal divisiens of the whale he suggests the tollowing
first line airerafy (—

Army Adr Hepvico ol
Fleet Air Arm ., 340
LATEI1,

435 aercplancy and 4o small airships,
LATNA, v Lo

Total approx. ...  z,500

It is haped that enough lus Been sald to show that within the limits of just over
roa papes, the methot makes a faiely exhaustive and extremely interesting investi-
gation ol our Imperial air stratepy and ita requirements in equipment. Uhe woald-
be gtratepist will here And much food for thought, and the mare technically-minded)
enteclaining discussion on the design and armsiment of alrcraft for virying jrurposcs,

R.EPAY,

MODERN WhAR AND DENFENCE RECONSTRINCTION,
By Carrate |, B KENHEDY, M., pse, HA, (Hetd)
(Hatchinson & Co. Price za, 4d.)

Tui this Loak Captain Kennedy turns his attention o the present plan {for defence
reconstruction,  He examines the Lagis of the policy, and then gocs an to investigate
the programme with p view to discovering to what extent the Government proposals
meet the country's needs,

Guch a theme canned fudl to arouse intevest, and any solotion suggested is bound
to encounter much diffierence of opinin.  This the authar récognizes and claims
thart he wiil rest content if he can only encoutage practical thooght eo the subject.

Tt is harl to comlense the suthar's wviews on the various gajnr points wibeh arise,
for he allews himself to range widely over the subjest, wanderdag frequently down
bor-patha wlich are of little npartance to the main subject.

The policy which the anther faveurs is conventration of atl effort to produce such
An oifensive striking force i the air chat e Ewropean war it which we wene concerned
comld Inat ong,  He olaims that the polivy, expeanded by our Groverninent o speech
andl State paper, of being prepared to deal with varions threats to the peace af the
Lmpire, dispuerses effort too greatly and we are wnable to provide adequately for all
purposes,  [{ere certainly he preaches the doctring of ' spoeentration ' of force,
But as usuad thers is another ponciple of war, that of ' secarity,” which oust be
partially vitiated by too close adberence to the ficst. 11 is certain that in the past gur
Governatent have, deliberately, either in view of their foreign policy or frum, peocury,
fuiled to prepare adeguately to meet the threat of the air to the heart of the Empire,
Bul wihetlier it is wise to cobcentrate entirehy an this protection at the cxpense of
oullying portions and comnmnnicatinns of twe Einpirs, s a question which canmot be
fightly solved without a thought that mest of the life-Ilogd of the Empite fgws {oom
the extremitios fo e heart.
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Having decided we this policy, Captain Kenoedy discusses the present machinery
for converling policy into defence plans,  Ha deals at leageh with Cabioet Defence
Kequiretnents Committen, the Committee of Imperial Defence, the new minkster Tor
co-ordialitg defence policy, and the much discussed possibility of o Ministry of
Liefence, He favours a single Ministry of Defence, absorbing all three existing
Servige Ministries, and guotes coaninities reports, statermen and military fepders in
sapLort of his contention.  We have only an Indication by infereiee a3 o whers thiy
important micister is 1o he found.  Sir Thoinas Imskip tand such-like] 15 unsaitable
ag " he had no practical eaxpetictce of war™ and 7' no thearetical knowledge,'”
Clier ministers might pessibly e trained by following *' Mussolind's wise insistence
"on the presence of hiz minasters ot angual manwavres,”  Bat we Jewr that such
expeiiences woell not  preatly help 2 minister to decide larpe strategiczt and
organieativnal problems.  lepders of defence forces are cxcluded ps being too old
and having buen brought ep in the atmaosphere and tradition of one Hervice to the
exclusion of odliers,  There remains enly one wha has ™ secved in both peacs anid war
" in twe of the Aghting Svrvices and bas been closely and often practically associated
" owitdt the third also in peace amd war “'—the anthor

Having got the machinery, the mindster proceeds to his plun. For & congiderable
portien of the book this appears lo Lo uonfined to an everwhelmingly pwwetful foree
af fagl bombing aircraft. A {orce ol thos netume cauld, without such unoecesgary Trills
as pavies wnd armiss, deter any antagonist frem attacking the heare of the Empire
The battleship, and indecd it a ppears all warships except submarines, can Te dispensed
with.  Oniy the conservatisne and desice for eelf-protection of naval advisors hawve
prevented this before, the auther alleges. Now that the Commiltec on Hombs v
Batdleships hus reported, it 13 clear that the conseoviative sailar as sone basts for bhis
argumieni,  Cuite apact froan the controversy on the value of batileshios. it most be
rememnbered, when studying the avthor's totalitacian views vndefence, that a larg:e
pudd of the navial programme is for the provision and replacement of erusers and other
commeree-pratecting crft, without which owl essential 5upplies woold be even mare
walnerable than they nust be at all fimes from air, sutface and undererater craft
The valoeralility of harbours and docks iz given as the chief reasen why the Wavy
is olwolete, byt in later chapters we tind proposals for sea bases scattered wll over
the world, 11 i3 not clear whether these bases are eonfined to seaplanes snd Gyring-
boats, but even so they wonld suffer from many of the disadvantapges of navil hasey
uti pogards air attacks.

As for the Army, its rele should be porely defensive. This incidentally brings the
author into opposition with the Military Correspondent of The Times, wha asserts
Bt wer Army will be chiely requiced, 3f at wll, io an offensive cole. Captain Kennody
laanents the great increase proposed in bhe strength ol the Aoy and infers that an
incrcase of four battulions of infantry and provisicn of anti-tank wewpans, extra
mivwchine-gons ared 1he equiptnent of existing tank wnits is all that os intended, and
that the Torm of the Arny 15 to be Jittle aleored.

O course, s the Goverpment bave not accepted the policy propounded by the
author, their plan must differ from his, but be bacdly gives 8 ale pieture of what s
being dene, The provision of four uew batlalions, even if it hecomes an ascamplished
fact, 75 an infinitesimally small part of the Aoy programme,  Cavaley Togindeats are
beicg converted inoconsiderable nombers inlo tank wnits and re-grouped an more
mletn lines, a very large number of Territorial Ariy units abe Deing converked ol
equipped for the dedenee of that heart of 1he Empire for which the anthor displays 3o
much sclicitude.

The duty of the Army, acconding o the author, s cunfined to the Jdefonce af the
Liosne country, and of hagea seattered all ever thye world Irom which the Jarge bumbing
farces can operate most effectively against an enery,  He recognizes that i x aajor
war some of thess bases may be on the Continent and, owing to the size of the dir
forces, must be considerable in sizo wnd number,  Yeb they are fo be protected chielly
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by tank units which he insists must depend on spel rather than annear for invulner-
abality.  Very mrolils tunk anits do nat on the face of it sepm to be the most suitable
forces for the defance of extensive air bases.

Thi cast of such an Imperial Furce, the hecessary training cadres in the Home
Country and the peadarmene which vach colony is to maintain {25 thers will be no
* Temmy Atkins ' to comee along wheo regoicsd to restore onder pomarily By his
guind ninture), will hardly amount to much less than the force now belng provided.

Flowever, when all is said, and the detail cut away, the anther's case foc o skudr
af tiwe problee of Impurial defence witiwut old prejudices, and on the widest jogsille
outlosk, detmands the most caceful study.  Such study is undeabtedly made at the
[rppwerial Trefence College andd in The Joint anning Comtittes af the Committee of
[peript Pefence, neitler af wiicl are mentioned in the book,  But this s o reazon
why athers shontd not conzider the matter, even il they have not acoass 40 the mlevant
iformation.

This book gives an introduoction to the sulyect with the author's owo marked bas,
ot itis ool an easy hook to reall. There is tog moch ircelevant detail aml epetition,
ancl though a great improvianent on the auther's satlier book, it gives wiy 100 easily
to a certain pottioess whoch maght with advantage be elinvinated,  Serions readers
will not be fmterested in, but onty ircitaled by, the detdilad correspondence with the
War Oiftee over so alleged ™ scoop ™ Dy another paper,

A quarter of the Look i3 given up to appendices, very few of which arce really
relevant to the arguneent,

I 1V

MEZOPOTAMIA—THE LAST TIIAGE.
By Lieur-CowodEL A L1 BURNE, D5,
Crale & Polden, Ltd.  Trice 55}

Licwt.-Colanei Burne has given us ancbher mosl readable and interesting —indeed
exciting—bonk of military history.  Tooa little owver 1o0 pages he takes us through the
maneewvres and hghting which oceorred Letween the fall of Baghdad and the end of
the war.  Twe maps aod ten sketch maps make the operations easy 19 follow - and
thay are worlh following.

The conpmanders of both sides were skilful and enterprising and this last phase of
the Mesopatamian cantpaign coosisted of a whole series of operations ol abserbing
strategicot and tectcal aeterest. \

A great merit of Lieut.-Colonel Burne's prosentation of militacy bistory i= flat he
pives the reader the sitwation ; and then gives him the opportumity aad semetimes
e elcourages Lin to pause amd think out a solutien, before reading o,

The aulhor s soaments are valuable, The lessons he draws ate of real human aod
practical value,

The campaign is one of those set for fortheoming promotion examinations, The
book, Towever, slould not only be very uselul lor examinabion purposes, but can L
recotpmended for general reading,

LLH-45

TEXT-BOOK F TRIGONOMETRY.
Hy CowlLes and THOMPION,
MPyblished in 1936 by Chapman & Elall, Ltd., and pointed in the BE.A. 373 DAges.
Frice 125 Gl nel.)

Another textbook of togonometry, this tine by twoe Amenican authers, The
mtadern science of Vane Trig. includes the geneval theory of angles, and Spherical
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Trig. deals mainly with Spherical Geometry and its application in astroncmy, ote,
Lo this book the subject is net divided into two distinet parks, and oolv a few of the
most commen fpplications are included,

There are several new features in the book, Angle measure is teviewed and circular
(radian} measure is introduced at the cutset and used throughout the hook. Al
thraugh the text eaiphasis i placed on the distinction between, and adaptability of,
dilferent methods uf computativn, the natoral fuactions, legarithmic functions, and
the siide mule al] veing vsed io thair proper places,

The index is a model, the printing on excellent white paper is first class and there
are numerons practical exercises with answers. However, for all trig. work likely
to be mequired by afficers and men in the Corps (outside Cambridge! this book is
nething like so goot as Rlestentary Trigonometry for Suriavors, produced by the
Ordnance Survey Office, Southarmpton, T 1035,

LEF.

THE WILDERNESS OF ZIMN.

By C. Lvonane Woollry aod T. E. LawWRENcE, with a Preface by SIR FREDERICK
KENYod.

106 Vages. Crowwn gquarte, 33 Flates of Photographs and ¢ Flales of Gresl
Inscriptions, et,

[Fublished in ry36, by The Falestipe Explotation Fund by [onathan Cape,
Prico 183, net)

The two guestions by almost cveryans oo first picking wp thisboak are —'' Whera
i3 the Wildetness of Zin ¢ and what 35 a wilderness 7 *° The unswer to the fint
guestion can be found by leoking at one of the many brightly-colouesd maps ot the
end of the Bible which gsowme of us may remember lopking 8t in Seriptuta *' prep.”
when, no dovlt, we should have been dwing soomething quite different.  The
Wilderness of Zin, however, is pot o well-defined term, but if it is equated to the
Xegeb, or seuthern desert of FPalestine, it may be taken 3v comprising the desert or
semi-desert country to the seuth of Besrsheba, goperadly to the west of the Wady
Araha, though some of it s eaat of this Wady

The answer te the secomd gquestion is thet the teren " wilderness ™ doss not
necessatily 1nean sn uanhabitable waste any more than the * Torest ' of Exmoor
mieans an impenetrable forest. It means cather 4 country such as nomads inhakit,
with oases and wadiea where crops may be reared.

fus the book alsp deals with mach cencerning the wanderings of the [sraelites, it
will be well worth while ta re-read vadouws Chapters ol HNumbers, but particularly
Chapter XX, which says " Then came the children of Tsract - . | into the desert of
Zin . , . and the people abode o Kadesh, ™ Tlis wae 1o about 1471 befors Christ,

The bunk descriles an archatohogical survey carried out {or the Falestine Explor-
ation Fund by twa young archaclogists, C, E Woolley and T, E. Tawrence (then coly
2z years of age], in oot much more than aix weeks in Janeary and Febmmary, 1014
At the same time & distinguished wificer of the Corps, Captain (now Calomel) 5. 1.
Neweombe, U802, Wal carTying out survey work i the same area and the ook has
heen dedicated to him with these words ' Whe showed theaw the way whereln they
muat waik, and the work that they muost do® Tawrence i Jus preface gives high
praise to Col. Neweombe for his kindness, help and efficiency. Tt had origimally besn
intanded that Col, Mewcnmbe should have written sgme chapters of the hook alaout
Flace-names and the histories of Arab teibes apd to cxplain the trangulstion of the
actual survey and 1ts results.  However, this was not to be, az the war came and
Col. Newcombe soon found himself in France,
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The writer, baving met Col. Weweombe and seen his map,* must honestly say that
the maps in the book are very poor, especially Map I, facing page 23. From this
map it is extremely difficult o follow the tracks uf the two authors and, motetvet,
the speliing on the map ia diffsrent {ram that in the text {gf, Araba, Arabah, e,

Lawrence, on page 18 in a preface, pives the four main objects of the expedition e

i1} Yo gel sume idea of the character of the country in successive periods,

(e} To trace the Drarb o] Shure, the old inland roule of varavans from Centeal
Palestine to Egypl.

{3) Vo identify siles mmentioned n the Rible and other histodeal weitinga.

{41 To ztudy the nelghbourhood of Ain Kadeis, mpposed to be the Kadesh-
Harnea of the [sraclite wanderings.

Lo carry out this ambitivus programme i the short time available, Woolley and
Lawrance made their way together from (aza to Ain Kadeis, wlere they parted,
Woolley nﬂrﬂlwards_tcl Atala, Kutrnob anid Brarsheba ; and Lawrence southwards to
Akaba, then northwacds up “the Wady Araba to near Petra and thence goross to
Maan,

The descripbion of this area, which, except for the few centunies of setiled Byvrantine
govermnent, cat have changed hétle since the daya of Moses, is contained fn six
chaptors, of which the last Is entirely deveted Lo Greek, Nalatean and Arzbic
inscriptions.

Chapter T describes the anthors' routes in the desért, o chapter which would be
much pleasanter to read if, as I have already said, the map was Belter and pulled
clear of fhe text,

Chaprier 11 gives 5 most interasting history of the Southern Desert, the surface of
which, fur the most part, consists of o seit limestone,  In the noril the limestone
a3 i crutnlles relearcs & layer of flints which cever the desert Ior miles.  In onby one
place in all this country i there o stream of real ronning water—in the little valey
of Ain el Cuderat. ’

Graves and other toinains of the ages are discyssed, bot of govrsa the dendnating
Tactor is the Byzantine ¥ra. Thoe Crock Government of that Hime found an aore-
clyimed desect, and Ly extrapcdinacy indostoy they [ved a comparatively plessant
existence for several centuries.  The end came suddenly, the Christian religion was
replaced by thut of Islam and the desert hay bad little or oo bistory since.

Chapriter 127 deseribes the routs known as the Darb el Shur, made famous by
Abrabatn and Isaae, and which mn from Helbton direct to Egypt without tonching
Caza or the Mediterranean. There Is strong cvidence that the mad explored was
part of tha old TPatriacch’s way into Egypt.  This chapter alse describes the Northern
Fells, ar the mounds that in Syria mark the actual remains of ancient citics. Tt ts
interesting to oote that these muopnnods ave not artificially mads in the way the Normana
madle their moonds, but are the mins themselves.

Chapries I will to most be {ar the most interesting, as Aln Kadeis, the only water
of the district, was by many suppased to be the Xadesh-Barnes of the Tsvaelites,

An American called Trumbull spent a single hour at this spring in 1832, aul wrote
a fantastic acrppnt of what he called an ' casis of verdure and beauty ™ {page 527,
Lawronce, iigth iz writing and in his photographs, shows how commpletel ¥ inaccurats
this description iy and says ' the Wady At Kadeis i3 3 most unmitigated degert,”
Thus Ain Kadeis appears quite incapable of ever having been the beadquacters of a
wandering tribe like the Israclites.  If Kadesh i3 to e connected with Ain Hadeis
at all, it can oolf be by fncluding the adjcining disirict of Kossaima as welt,  Tlda
wened question 5 [urther discusaed ot the end of this chapter.

Chapler ¥, by far the longest iu the book (50 pages), deals with the Byrantine Towna
and Churches, Excellent plans apd sketches aceompany the text, and the phaoto-

* [Col. Mewcombe's map is cailled The Negeh, scale 1 inch = 395 miles, and was
published by the Palestiue Explovation Fuod in 1oz1.)
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graphs at the ead ol the book make very clear what wondechul building work was
done st thiz tine with o wood and vety little water available.

The rock-vut cistern at Whoraisha, Plate XXIII, and the preat (am it Kurnub,
UMate XXX, are very fno engineering achiewvements.

Conclusive. The whole ook is excellently printed and produesd znd, im view of the
subugyuent careers of its two authors, and of the literary merit which adds charm to
the description of a country of ne little Biblical and histetical interest, it wWeboultedly
desctyes to be widely read,

REI.

THLE RILDLE OF THE COSMOS.
By BazlL Canbox BaTrvre.
yHamish Hamiltun., Price 7a. 64}

The Ftistdle of the Cosmos iva work oo wlich Battye of the Corps was engaged ot the
timne 0L luis sudden and lamented death. Al who kuew hin will be glad that, thraugh
thee efforts of Mrs. Fatiye and Mr Grant Uden, it has seen the light

Most of us have ponderad on the mest aatoundiag micwele of all—the very fsck of
existetes | why, i other words, should theve be time and space, matter and con-
soiousness, tadher than & blicgs negation of everything ¢ Very few could se€ down
their conclusions i the subject io sych & simple and logical way as the aothor, and
i such an emiuently readable fprm.

Adeguately to review the beek would neod the services of an astronomer, s physicist,
a palagntolegist, & biologist, a political economist, an historian and a theolopgian, This
array tn itself gves a hint of the subject matter, for, beginning with current theoriea
45 tn the constitution of the minutest spechks of matter, the qutheor consluibes with a
foreview of the ultiwate geal of ali thiogs.

Battye had 1aid underconteibution the writings of mest if oot ali of the Lest-lewwn
expunenis of these sciences, buat he had added thereto a vast amount of original
thowght.,  Indeed, one of the main pemits ol interest s that the whole subject ia
treated, one might almost add Ior the Brst time, by a man of action, for Pattve was
above all a doer,

Thatl We anthor did not live to complete the work must always cemain a dis-
appeintinent, for onc whole chapter, ' The Bonderland,” bad to be gmitfed, as he
had left insufficient nedss, while slips in the remainder would undoubtedby have
Lmseny cocrected.  But the work is oo which cannot fajl to make the reader think,
And those of 13 who keew him will feel in reading the ook that they doe meecting
once wmore Battye with his chesry teinperarnent and all he stood for.

| LR
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. MAGAZINES,

HIVIETA Df ARTIGLIERIA E GENIO.

[Sefrtentber, 1930 F—1, drffpdieria Auhe XFF. By Colonel Marras,
A briel dissertation on 1he now Italiaa artifiery to be brought into wse in the
Fascist, your X1V —
A zee-mme snbpirceadt gun hias been distributed,
Aonew 23008 guo b been decided wpon.

A mew 1gp-mme howitzer is wnder consideration,
A new pgenao pun and & new 2t howitzer have taken slagpse.

2. L tefesnsiria por ia mauovrs del Saore.
Colonel Balotte diseusses the vrganization of fiee manmuvre by divisional artiliecy
in mobile warkure,

4. Sharrauresris o greeste wella guerra of movimento. By Lisut -Colened Tina,

As z conseqeence of the motorization of modern acmies, cbstacles of the types wsed
it former wars will no longer answer theit purposs.  In this article Liend, Colongl
Ifuta describes the neore suitghle obsiacles for foobile warlare woder preseng-day
woneditions.  Obstacles mvst be spread ovey a largs aces in depth, placed in position
rapidly, & roust oot maks ton great a demand on the sprvices of engineers. They
tiust ool e spread evenly ovoer the area 0 be eovered.

Amongst the tools recommended for use in placing obetacles are ;. drilling and
boring topls, portable matorsaws, Aame melal cotlers, poeumatic dolts and wind-
[assins.

Mines are edective obatecles amd ace ewsily conemded,  They can be fred by oo
tripp wite or similar device. Their moral efiect is considerable.  Mines shuald
iovariably be fitted with a safety catch of seane kind, which shoutd not be reluased
until the last moment.  Mines may, with advantage, be combitin] with abittis, a
most effective obstacle, bot clenely visible from asroplunes.

Gray 1s very uschal, especially if discharged aver broken ground.

When Laving mines, a sheteh should Do prépured showing Ehe exact position of
eal, especialby of every comtact mine, so thal, when no longer reyuired, they may
be taken wp again.

Gapa must b feft in the line of ebstactes to admil of frlendiy troons passing threegh
them. Engneers Lelunging to the unit that laid tie mioes should be postad as
guiles, .

When abstacles laid by the enemy have to he crassed, and they csnnot be circum-
vented, the Sufest Melhod B2 1o destroy them by artiltery fire, though at times it will
T necosszry to employ sappers and men ol fhe chenienl service to remove them
falways by devy.

The articte cancludes with some suggestivns for the training of persontel in erecting
obstacles in mobile warfare.

4. 1 wmoderiali nuovi defla gostre artiglicrie &'armate. (3.T.ADML]

This articte gives purtivelars and illustrations of the two latest additions 12 the
army arkillery, viz., the 10022 howilzer, with a range ¢f 13,000 metres, aw] the
144040 gun, with a rangs of a1 leagt 20,000 metrus,
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5. L'artigiteric nella guerra Talo- Etippica.

Brig. -General Garavelli describes the atmament, drganization and employment of
the artillery on the Edthrean front in the talo-Ethiopian campaign. The artillery
operated in very difftcult mountainous enuntry, often devoid of any tracks and, on
many gectuions, the gunoers had to coastruct their owen roads.

G Lesioni che pid froqueniomente si manifesiunc al fabbricati. Ty Lisut.-Colonel
Cargvang,

Cracks in buildings may be due to ahy of the following causes ;—
(2 Settlement of the building matorial,
(&) Settement tn the foundations.
ter Crushing.
fd] Rotary movement.
[#) Slding,

l#] May be dua tg thick mortar joims,  Cracks should bo watched for a period
betweun a furtright and two moaths, and, if they show no sigus of increasing, they
can be grouted with vement,

() May be dve bo a variety of causes, aud ocach will have to be treated o its
mertls,  Tha removal uf the plaster over the crack, and the placiog of one or more
Plaster " rell-tales ™ over cach crack, are tho firsst things Lo be done. The walls
may hiave to be shored up ar strengthened with jron stays.

[¢) I8 due b the use of soft ar buferior materiads, and may shaw itself by crcks i
arches, hulging of walls, and other ways.  Where the Ao i3 serious, the defective
masenry will hawe to be cut aut and reboglt.

(€] Ts«luw b¢ vnilateral throst. Tt may show Heelf in cracks Detween foors and
walls ot in more serigus furms, The treatment varies, and in some cases a sories of
gtruts between the bullding and a0 adjacent ane providss the necessary remedly.

fa} ts due, very often, to the builling being foueded an g stratum of water-hearing
clay, and may stiow itself in the walls bulging uear the fonndations, or i the walls
getting out of plumb. It usually accurs in hilly sountry, and the remedy i5 the
provision of praper drainages,

7o Llapertrn ded varcda welle studdn di wna preparazions 'arligfisria,

Lient. Cocchi explains, Ly mewns of a graph, how gaps may be opened in 8 defence
line during a ypreparatory artillery attack.

(Qetobey—November, 16300) -1, Preparazione def e wella guerve 3 wgviments.
Ty Dirig.-Guneral Faogills,

The official Artiliery Fire [nstructions were colnpiled with a view to mahile
warfare, but with o comparatively slow advance,  Nowadays, however, a rapid and
thuasiye wir is Teyuinel, in which the tine factor is paramount.  The writer ghows
how he would modify the Fire Tnstructions to keep pace wilh the latest ideas.

2, Liartigleria nzlle unild celeri £ motavizzals.

Mijor-General Treszaod describes the dories of artillory o mobile aod matorized
wnits, and digclsies the guestion whether there should be aoy chacge in the
“ergacization of divisional artillery, which at present consists of twn proups of 75%s
and one of 105's, each of three batterias, One group of #5's 13 horse-d-awn ; the
retminder aee motorized.

3 Condrollo deita loraiurs ¢ deill isoonda welle sazioni radiccompali destingte alls
miinord wnidd,

Captain Malebra disgussos the systems adapted in radico work and worve-lengths
in the smaller wircless signal units. *

q- T probiema delle skitte {8 moxtagha.

A prize essay by Licut.-Colonel Maolinad, in which he deseribes varoos types of
sledges, for the transport of guos and other military stores in the Alps, to be drawn
by men or by mules, aceording te cirpumstances.  The writer comes tg the conclusion
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that there is 00 universal type of sledge suitable to all kinds of ground, and that the
simptet the design (he better servica iE will give,

5. L'impresgo del pontiari nel foreamenio 8F nn corse dacgua, By Licut. Zavvaria,

The duties of engineers in forcing & tiver passags is a subject that is often discussel
i technical military jowrpals. T this article doss not tell us mgch that is new, it
lays down the thain points guite dlearly.

Cu-uperation between the threg arms—infantry, artillery and engineers- 33 essentinl
b shocess, A cotnmander should he able to reconcile operation requiterneats with
techmical onea. A proponderance of artillery is absplutely necessapy,

The first gperation in & river passage iz the estahlishment of 2 bridge-hoad on the
etietny banlk.  This is done by ferrying a sufficiently darge fotos of infaptry aetoss to
cover the bridging ocperations.

In these davs of serixl observation, complete surprise is oecessary. PBridging
material is very consplceous (ront the air ; it should be brought up by aight or under
cover of fog Artificial fog 15 wseful, but it s hkely to give away the attacker’s
inteations,

Sites for ferrying and for bridging ahowld be sclected beforehand, and tho amount
af material carefully ealonlated, Material for forrying should not be cownted upon
az available for bridging, &nd there ahould be a reserve of material of 5o per cent.  As
regards personnel, & 30 pet cent. Teserve should be allowod for

Bringing up the hridgng material is a delicate operation. It will e Lrooght ap
by meckanical transport te within 8 certain distance from the river, depending wpon
citcwimstances, but the sound of the molor engines must not be heard by i{he enomy.
At z distance of two to fhres ki froin the enemy baok the transport maust be halted
and unloaded, The material inest be man-handled the rest of the way,  Ifis can bo
cartied down 1o the river in & cight, so much the better; if noet, the carziage will have
to he done by stages,

The best formy of boat for crossing is the large fype capable of cartyiog 50 armed
men.  This s move manageable than a raft of boats cartying the same number,  The
wrdinary pomiaan Cartes 24 mon.

Bridges muwst be built in the shortest ime possible, apd myst Be kept b repait at
all costs, : .

6. La polvers zife nitrocelindose puve. Ty Captain Casselta,
An article v the manafacturs of various types of mtro-cellalose posders.

The ™ Technical Supploment " {(eioher, 15360 containg articles on the following
subjects — .

(1) Rapid determinstion of the weight, the position of e baricentre and the

enuttetits of inertia of a projectile,

{4] Location by acoustics of invisible aircraft in Gight,

(3} Sight vanes for plans-tables,

(4} Formule for internal ballistics,

{£} Ciceulation of wir in anti-gas shelters.

A S

REVUE DU GENJE MILITAIRE,

| Septembet—Detober, 1036 - Pelil Guide pour les fravanz de peiniurgd, By Captain
Leprand.  Conclusion of the article. A table of markel prices of painters’ materals
iz included.

Rouget de Lisle, afficier du (iéneie. By Mme. Henry-Rosier. 1t is probably not
gencrally known that the author of the Marsetllaise was an Engineer officer. This
sketcl of his carest iz 4 propes of the vecent colebration of the centenary of his death,
Young Clande Joseph Hougst entersd the Ecole Militaire in April, 1770, a2 was
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nab o Jiligent stadent, and e some difficulty 0 gatisfying the examinses, Tat in
t7Hz he sucueeded i passing mto the Military Enginecring School at Mégidres. Heoop
he conticeued e gualify i the reporls as bonest bt given toodissipation, and spent
as ook titee wne rousicad compositions as on stedies of Lastions and pelygous.  How.
ever, be was appointed and-Lisutenant in April, 1rdy, wid posted o Crenoble,  1ie
spent four yeirs enjiving the pleasant life of & young officer peceived In tho best local
familics, whore his musical and poetical talents ensuted him a generous wel ome,  [n
1702 he was prototed Caprain,. When the tevolutionary wars broke ont, he com-
prosed A " waer spay fer the Army of the Ehine,” breathing the patriotic ssnilnents
of the time ;) down wilh the foreignet, the Smgeds aaml the sovervigns allied apainst
France, But when the National Assonbly deposad the King, and sent their Cam-
missioners tosnd the armics be olfdin the adharcnee of the oficers to the Maticnalist
Cavernment, Rovget de Lisle refused to declare Bis adhesion, and was suspetided
fromg hisojuties. A Kilie later he wad temporartly roinstated and served at MNamaur.
Sithsenpently he took part in Hoche's operations at {uiberon.  He was oever [ully
reinskated, and in 177 he fAnally resigned, and devoted tho rest of his Life o polites,
music anit literature.  He died o 1436

T Réception gy Cenéral Fawcher duns PRtole Pofyechnique de Prague.  The fvst
allicar to be adtnitted xs doctar Fumeris couvs by the Polytechinical Schiool of Prague
is the French Geneval Faucker, an Engineer officer, He iz the hewl of the 'rench
Mititary Misgion in Ceecho-Slovakin.  His adiress to the assembdy on the ocuasion
of his election, Juoe zath, 1036, is cxtcnsive]j.r f.[uutcd.

Supplement ta the Neplember-Octnbey number of this Rovwe, A pamphiet oo Les
(ibspaciss dang ba Guerve Moderns, based on translations or anilyses of several recent
articles in the ormen militery Press,

The Cermans now inclucde in the word ™ Sperven ™ all demolitions, ¢bstacles,
inundations ot land auities,  The pamplilet begins with a short accouat of strategical
obstacles, with tefennce to Ule Great War,  The French made o mistake in 7514 in
CArTFing out so few demolitions in their retreat.  This was chicfly due to thedr desine
ko have Lhe means ol moving fotward again Iaeer, hut ot is meev recoghized thatitisa
mistake to teavp all the Gwilities to the enemy wheo will benefit Ly them darlag his
advance, and wilk nost contaboly destrey them in bis own retreal, atter making fall
use of ther.

Muny of the sclicles made vse of in this pamplilel livve alrendy been reviewed in

“The f. L Jewrnal, anel the subject has been dealt with in General Buckland's articlgs

on the Wiftk Aoy Demolitions, 1008, as woll as i pther articles in the fewrsal,

W.oH. L.

REVGE MILITAIRE FRANGATST

fleioder, o3t t—Line Etwde de Guerre de Montague, La Frontidye des Aipes e
1752, DBy Genersl Bentz. An analysis of & book by M. Duhamel oo an inspectional
taur of the frontiers of the Alps made in 1752 by the Marquis de Paolmy, whe was
pomumissivned by the Minister of War to make a smies of inspections of Uu. French
frontiers, The Treaty of Uteecht had pushed back the Freneh frootier on the Alps,
and the Treaty of Ain-la-Chapelle had not redeessed the grievance. 31 de Taolmy
wiw thersfore instrocted o examine the stratepical defence of that frontier, and he
took with himn, amongst others, the Inspectors of Cavalry and [nfuntry,

The strategical importance of lirance's soutli-vastern frontier is unditainished
to-lay ;. and the author of the article claims that this account of du Faalmy's jouroey
is not withowt interest in spite of its date.  The iaspectivn was thogough, and the
Jdetails show thaf, vven in those davs, there were men of strong faith in the
impartance of close study of the gronnd,
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fa ffemsive devant fo Mécaniration. By Lieuat.-Culonel Lazongan. A long and
wll-writien arlivhe Ty & writor whose name is familiar to readers of Lhis review. So
fnuch has been weitten alread y on this subject that the author attempts no moce thar
ko sumfnarize and ciassify the ideis already well known: The continually insreasing
nuntber of mechanical atmoured veliicles i all armics makes it certain thak their use
i1 e aext war will apen wlp possihilivies at present ooly guessed at.

After describing briefly the development of the defence during e Great War, and
T fuding tas of the fact that the tanks of those davs had fprmartly voe meission anly
- b accurnpany the 'znfantr}', ann to facilitate thetr pAsSI gL GVET the fortified wonc,
tlne author paes o to discwss the present-day problens.  itis arsovedly guite diferent.
The power and soeed of the oew machines and theic mereasing aumnbers will be
exploited to the foll, and if, ie peace time, bodgets limit the quantity of the nachires,
it js certain that the arrangenents made befurehand {or tapid cutput 4 snon As wir
breaks oub will very soon reach their masimum efect.  Masses of rapid tanks will
come anlo ection in waves, submerping the whole defeasive positicn, wihile itfantoy,
inlso Iarmuurr_'d vehicles, will 1odlow at the zame spreed, aned comrete Lhe Gest PG tis
of Lhe defeadecs.

Toeonbat this power, it s oeeessary to attack the weakoesses of the mechantzed
aron These weakoesses are @ its dependence on supplies of ol and petrol, axpert
mechanics, worksbops, repair shops and spare parts ; on the teld of battie, tts
curmbronstiess, atd it feeble viston, T 35 the two latter defects which the defence
can deal wikh, A modern miechanized division cotmprises several handred motor
vihicles and a thousaind motor-cyeles ; ke ads wauld be encumbered with the
chwmsy coluimns, 1o o depih of o kilometres for a singlo division. 1t will be hnposstble
to capyfage such a muititade of vehicles, and they must assemble in visilblo rmasses
betore they can rash intn acthon.  With air bombardment and long-range artiliecy
firg cirected by air observicbion, these masses will suffer severslv. A quantity of
damaged tanks on the roads will seriously ismpede all other vehigles.  Soobie amd
campuage will add £g the difigulty of vision lohersnt in the tank.

Oiver defensive measores may be slopted agains the moter-power of tanks, thetr
armour, or their speed. The auther agrees that ik is not imposstble that science may
distover g ray which wit] put eypioes oot of action, ar some corrosive gas whict will
eholte up the wir intake,  S3pecid may he opposed with gbstacles, land menes, dilches,
vic. The author also deals with e counter-attack by tanks, the orgagization of a
position, wad concludes that the uew thread from the mulbiplicity of maoturized
weapons maost be et by constant activity in the evolutton of counter-mmeasures

F'Avmde AlNemande: son Ristoire, son orgamisaiion, sa fastiqee. Uy Conunaenlant
Larriaz.  Continued fromm last rmenldy. Fhiyinstalment descobes the developme gl of
the fierman Army from 187 fo tgif. A chapter is devored to the changes in the
army duncg Bw Great War, At the beginniog of 1908, Germany ad 2.0 divisions 2
the highest Agnce reached.  1Junng the sang pear, she had to disband 28 of thdm,
Thu detuils given huve been compiled Froo varicws well-known sourses.

[November, 1y3fei--Los Pefifes Pluces des Awdewnss en Adodd cgrs, Hy Lieht.-
Cotonet Darde A short, interesting secount of the part playud by the minor forés of
Lumgwy, Montmidy, Les Aywveltes and Charlemont, in ryrg, Al these forts werc
hopelussly wotl of date, three of them dated rom Vauban, while Lex Avvelles was
Lailt in 1358, They were garriscied chielly by Tegiterlal troars, amounting i all
Lo io,500 men with 2o gens, o ' declazs © them weoyld require Bhe sunsobt of
Dol Cliamlers of the Lrench Varbament, and whatever the opinion was sd th the
desirability of doing this, the forts remained manned, and were iochaded in the scheme
of defonce. They were directly under the ordurs of the Commanderin-Chiel.
Longwy atd Charlemaont each had garrisons of 3,500 men. Mantmédy, Les Apvatles
and Charlamont were to be part of e advinced puosition of convertzere | but Tanygwy,
al the corner of Luxemboury and Lormine, stood same 15 to 2o Lilotmetres jrt frunt
of the general Apstean,
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I general, these forts, or rather, little inrbresses, ofened much Freafer resistancn
thun was expected of them. ‘The delence of Longwy was particulatly courageous,
Un Augwst §ih the gartison firsd their Aest cannon shot ;. on Uie gth the isobation of
the fortress wus complete, wid summunication conld only be kept up by pigeon post,
The outposts were driven in on the zoth, and on the z1st the German bombardment
began Io earnest.  An attempt was nade on the z3nd by the litench Thici Aoy to
relicwn the garrson, But it was wuswccessiul.  Hombardiment cootineed  with
incteased intensily for the next theee days, and on the 261k, the fortress had to
capitulate.  The garrison had soo killed or wounded.

The garrison of Montruedy, alter secing the retreat of the 2nd Corgpe and Colonial
Carpe, found themselves completely cut off . the Germun Fourth and ¥itth Armies
patssed them By, withoot delaching any troops to deal with them.  The commander,
Tlewt.-Colonel Faures, tolephoned to Verdun {or aublorty to evaceate the fortress
and to attempt to regain ihe French lines.  Termissivn was granted, and atfter
rendering his puny wseless, burning his archives, and dustroying munitions, the conts
mandur [ed out bis colwm at 8 p.o, on the 27th August,  They reached the heart
of the Furest of Wéewre without encountering any Cermans, Xoxt day, ey
artived at the edge of the fovest, and found all the roads crowded with enemy colunos.
The galtant Favres decided tu cnt his way through,  The Germans, talen by BUTPTLse,
lost heavily in the first {few minutes, but quickly recovered, and alter 3 vary costly
fight, they saptured the greater part of the little force.  The French lost of officers
killezl, 16 wourded and 4o0 other ranks killel. ‘The German losses are stated to
bave leen about the same.  This gallant littls action had the effiect of slowing dewn
the Grerman columes; a whole division was hafted for several hoors, and for some
days afterwards the coemy avcted with caution,

Les Aywvelles had a des: distivguished record.  Finding himsclf withpowt French
troops in sight, the conumaidant telegeaphed to the Tourth Atmny for permission to
evacuate the fores A telegram grdering him to hedd the fort was sant, hut dees not
scem to have redched him.  He marched oot with his gaccison the same oight.
Meanwhile, the Goth and sznd Regerve IYvisions had been ordered {orwanl, and the
336tk Regimeot recccupied the fort. The unforiunate commandant was ordered
back and the grrrison teswmad theit posts, but oext day the general Tetreat was
continued, apd the 5and Reserve ivision retived, taking the ganison of Les Ayvelles
with it.

Chartement, like Longwy, withatood o siege.  The garrison was commanded by
Ligut,-Cototel Pailla, of the Engineets. O 2qth August, the fort was isolated | on
the zoth the Gorttans began to bombard it TFor the next three days, the bombard-
ment cotitued with itcreasing aeverity, A preat deal of damage was done.  Om
the sost August, the commandant capitulated, The resistance of Charlegmont had
held bagk the German 24th Reserve Division from the battle of the Marme.

The anther's chief conclusions are that it is a waste o mey to attempt to bold such
isolated forks and that such works, if they ate defended, mwvst Lo an integral parct of
the line of battle.

Défenge der Territofres of'Oulre-mer, ol forces d'Chetve-mer, By Corymandant
Dwlewze. A shortarticle on the wse of tho air arm in the defence of overseas 1 erritories.
The authar refers to the British vontrol of Irak and Palestine by air forces, and thinles
that pur experiments wers not so sutcessful s be justily 1he application af the systemn
to French possesaions.  He says that our Air Forve o Irak was there rather as a pre-
tection to our air ronte to India than a sontrolling focce te heid the country.  Alr
contral cannot distinguigh between [nendlies and hostile tribesmen.  In Palestine
we had to revert to land forges inooder to pacify the counicy.

L Armée Allpmande, son histeive, Son organisation, sa fagligue. By Coinmandant
Carmias,  This, the fiird instalment, deals with the poricd 1918-15365. LThe
Republitan Gavernment sollected a {orce of 350,000 men in Mareh, ro16, and formed




1337 MAGAZINIES, 157

them into four Army Corps. ‘The command waa esercised by Soltiers’ Councils.
Yarious other bodies were also formed, nader the guise of police or nadenal guards.
The Allies’ poace terms cut the German Ary down to seven infantry divisivns and
threc cavalry divisions, totalling in all tuo.ouo men ; but, 23 had happened in 13og—
13, the Germans koew how to overcome thiz restriction, and there wus o steady
progresiich towands the reconstitution of the Army from ooy 0 1ggh, wien Hcrrr
Hitler thyew off the mask aud tare up the military clansey of the Trm{:}' of ¥ersaillps.
The rest i3 well known,  The whole pation is Being re-armed, aod Cerman policy
becomes more menacing s 1l military preparcidness progresses,  Ewvery possible
step is heing talien to ensure rapidity in mobilizing the whaole strength of the gation.

Forrsioanement of'un ze Surean. By Captain d'Hsnewal, A long arvticle, well
auppurted by maps, describiag frstly, the infermation eollected by the lntelligence
Seaff of the French Fourth Army during the petiod rd3th to 22nd Awgust, 1514, and
secondly, the mantier i which the infarmation was misused,

Thee putior dusciiles the situation of the Fourth Army on 15th August, its missdon,
the intelligenve gatheted ap to that dade, the ares of the operations, the meang at
the disposal of the 2 Hureaw, and then, in detail, the information collected during
the five days teferred to. Al reconnaissance was in its infancy, and the Army had
to rely vory Jutgely on the older metliods of olbteining information.  The Cavaley
Corps {Abonneaw’s) soon exhausted its powers. It seemsy that thc intens: strain
thrown wpon the French Cavaley by the immensity of the Gepman invasion wore
out bolh personnel and borses in a shortec time than could bave beeo expecter. The
notions of cavaley reconaaissance bandel down oo 1670 gave no true indicition of
the much wider scepe of the work to be Jone in August, 1914,

In discesaing 1he misuse of the intelligence collecte] by the Funrth Artny, the
author ascribes it fo {woe causes @ the inugfficient technical study of the information,
and the faukty distribution of it. He gives clear exampies under both headings.
The dithenity of the task confronting an army intelligence spetion in contact with the
pnemy ig well illustrated by this article.  Every mngve of army headquartes must
complicate the carefl sifting of intelligence roports, but nothing i3 of greater
importancee than rapid and acgurate jutelligenca.

The awthor has had the advantage of comparing guesaes with facts, and he s
piven a mazt interesting account of the subject.

[December, 1536 )—This s the last appearance of the Revue Militeire Franpaiss.
It is to be replaced imaincdiately by the Reowe Milunive Géndrale, published by the
samng hrmy, and edited by Genvral Acan, formerly chief of the Army Hislorigal Saction
of the Ceneral Staff.  The articles will verain of the same chacacker,

This nunber of the Revws Milfizive Fraseaise baz only twao articles. The firsk
concludes Commandant Carrins” LAemds Allsmande, son kistoire, son srgomisation, su
tactigur. This instalment deseeibes the Cermen tactical doctrine ina geoeral owtlioe
from ilie Prusan victory over the Swedes at Felrbellin, sfth june, 1975, to the
present diy. It traces the doctrine of rapid movement combined with iroe discipline
utider Frederick the Creat, the lapse back inte incompetence after bis death, the
astonishing revival after [ena, the sliding Back again afker 18:5, voder the fecble
guidance of Frederick Willian I11, and the testotation of military prestige in 1366
and 1870, The aims of the German Joctring befare the Great War wees accuracy of
recotinaissance, the development of initiative, rapility af deployuueit, and swppleness
in manguvre. The avthor gives sore examples Irom the Great War wnder each of
these headings, showing how the Geyman tactical views wers varsied inte practice.

Finally, he yives us a view of present-day German tactios, based on concrete
cxaanples of exorcises, taken from examinations, review articles, efo.

Fsini de crittgres Militaire. By Captain Chaupat.  An arlilleryman®s view of the
temdencies of the Freneh regulations for operations in the Geld, The author wrote
before the issue of the pew Tnstracion sur U Emplol tnciiyue des Grandes Dmiids which
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lias just been pehtislied.  He vriticizes the present-day teaching as Leing foo sp,
aful ilostrates the difficulty milantry divisions would have il they unexpectedly Dadl
to meet hostile molorized divisiens.  There are many coyectures, and the article is,
perhaps, rather tnconclusive, but it containg many intercsting reffections on what
Ty happen in mechanmiced warfarc.

WHLK.

HEVUE MILITAIRE SUISSE,

tfeme, rusihl—Promiers emsignements de In guerre & dbyssinic. By General [,
Rauquerol. A short summiary of deductions fram the Lialo-Abyssinian campaign.
The author emphasizos that all that the Ttalians did was most carefully and
meticulousty prepared.  Although there was o considerable Iull aber the oppning
moves, itwas die to the necessity for constructing the lurey road from Asiara to the
front, and mot b want of success in fighting the Abessinians.  Traflic ea the road
betwees) Magsowah and Aamara rapidly reached 1,200 vehicles a day in each diveotion.
U'p trafde had the road for 12 hours, down tradfe the nexe [z houds, thus avoiding
blycking the road by opposing streams af vehicles.  On the poad from Jjuoram to
Digsaig every svaileble man, mcludimg doctors and medical orflerlies worlegd as
navwicy to gpen the track,  For the final dash on Addis Ababa, 8 columie of 2500
et andd 1,000 Jorries wees asserbled ab Dessid, A buodred and Giity aeroplatees
contingously reconnoitred the route duriug (e advance, and latge owmnbers of acto-
plames were nged for dropping supplies by small parachates,

The Abwssinians were astounded to dind that the rans did Aot stop the nperaticns.
Thee carpaign winl evidently fornish more material for stydy e way at hrst
expected o and the two recent books by Mershals de Bono and Uadeorbo should
FLLTACE MYy redders.

Le Priwrce Fugdue o Urn Bomme of wir sifefe, A short edilovial review of a bock by
Paul Frischawer. Tt gives a hrief summary of Eugéne's cagecr.

L fuletnesnend, soope profieme de Flatsor, My Capdain Schilegel. Ao article on
the [ocation of proatd troops by aerial reconnaissance. Two examples oty quoted
fram recent Twiss manduvoes, both on a small scale. 10 s one thing to 15k of the
uviators to dimcover e wiveredbouts of trewps of their ewn sxde, Dot gquite anether
by wftsieee thal those ttoops, hiding tenisalves immediately on the approach of aimnen,
whether hostite or {riendiy, shall make it possilde fur the recennaissance |o oeLogniee
thetn.  Troops on the groumd must ave sone means of sighalling their position fae
ibe aviatora.  The zeroplanes have simple means of communecatog with tha gropnd
radio, deopped reessares, of mekel signals, Dut the Looops an the ground are oot so
casily eguipped.  Only beadoguarters staffs have radio apparatus.  [he trosps oiost
wse sotne sl panels or gronnd stiips. For identitication of the front linc, plain
shoets of waxed cusvas, about 2g i 2 ) in, are wsed. For identification of wndts,
similar canwis signg cut into variows geometrical shapes are employed ;| while fer
short-coded mossages vacious deovices amgl armngomonts of canvas siops oo be
displayed.

WhakoveT the system employed, full Tnowledge and expericice of it on the pact of
the troeps and the aviztors is essentiad.

MNotes sur Porpanisation des Compagnies mitrgillpeses de butaillen. 1y Caplain
Zwerfel.  No definite decision has yet been made in the Swiss Arny as o whether a
machine-gan section shoectd have thves gung or font. The French have feer and the
Coermans theew,  Tlee Swiss have a paceity of trained N.Co0Fg and so fhey ans nat
vl prepared to setile the point. They oo lenger have any sepatate rogulations for
the enployment of nachine-guens.
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shude tazb - fustrction du tir dans I nfanteris Fravpaise B v a wun desn-sidefe.
Ili}' Livut -Calgue] Mayer.  The meshetry rentindseences of an obd Fregch officer wha
poinel the aomy in Augest, 2850, 1le took part in the battle of Burenval [ [wasary,
:IH:,I‘:I:I withant being able 50 much 43 o aun the e, He dascribes Ith-s e
indiference 1o proper musketry training. Lo TEEs he became un lustrucior of
wusketry at the traning camp at Hachant.  He mentions the fact (it Cobooel
f.ebied, whese noane was given 10 U {amons migazing rifle of 1386, hated Inmisvatigns,
and lad actoally nothing to do with the mvention of Bus weapon.  He was o
bevlunivian and urederstoosd rotbing aheul mechanics,

foes AdroRandigre: militeives de nos voising, By Captain Schilegel. A sumasry of
anarticke from the fowrnal Mithiaire Suisse, It pives o short ceview of the air ser
vives of France, [taby. Geemany and Belginm up to the year T35 b puts the
rumbers of efoctive machines at: Frageo, g Italy, roos; Belgiom, zoo.
The German total B2 not specified, and is probabiy not koewn within Fo, ritsicle the
Inteilipence services,

Ern argltve cublid - Le Gomdral Major Warnery. By Livot. Stolling-Michaud A
furgitten weteran of Swizs birth (borm imoa720), whg served wnder Euogdme amd
Frederick the Great o nwst of the campaigos of fis day, aod became famous s 5
milithry wreiter.  He studied every foim of the military att and readd vvery military
author.  As m result be himsell wrote the Rewmargres sar Cfsar ol autves awbrrs
militaires auclens df woderner (17A2), Campagnes de Frddévic §1, and several oflicr
warks, bay shice forgotten. He died o078,

La resse af la aifensr natiowalz. Py Captain Panuier. & short acicls, wttikitg
the nwece of warning 1Eat Loo great a freedom of U ress, cven in ferce Time, oy
tla barm to tha Stars,

Chranique dilemands o do worrelie Armée Allemande. By Coloret von Xylander,
A shwrt secoant of the new German Army, the gist of which has already appeared in
uther milieary reviews.  Written by o Gorman correspandent for tle Reoue Mililaive
Suizir.

[Awreesd, 1936 ) —Troupes dy Ginfe, By Colomel Lecomte. A discussion af the
propurtivn of engineer troaps o other arms in the 3wiss Arimy.  The author thinks
thal e present Swiss dstrivution is faaley ) they bave sitogether oo fow enginesr
unils.  The oresent atletrment is as tollows -—

lnfantry roghment ;. Mone.
Infartyy division (i vegts.) o T bailtalion of sappers (gewnapanies each of 150 men)
and [ commpaby of pontonesrs.

Cavairy brigade : None,

lulanticy hrigads @ Noge

ALy Curps o INOne,

Aonty O (fendiosbep Dattalions of sappers {of 5 compandes sach j; 3 battalions of
| Puatoneers (of & comnpanies each] sod 1 batvalive of iners {4 COTINDi LS.

Thus f the divisioral commeander distributes cnpinecr sections to his regiments or
rigades, e seould have practically eothing left in reseree | and his corps commander,
haviayg none, could mol assst dm. AN engmeer enoployiient bevond a cornpany.
would require the istervention of the army skaft.

Although, in theory, the arovy with its 2B companics of engingers cauld reinfores
iny aorps or divizion, in practiee thors would e soouuceh demand for these units Bar
worl under the army skef that it is improbable that thers would be any lefr aver,
Vhe six landaedy battabiuns of sappers, glthough gowed boar anits, ane searcely niobale,
and ate only maderately trained aed squepped, and a great deal conlit not be expected
Lotn them at the sutset of & camypaign.

1
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The zuthor recornmends the following :—

Te an infaniry regiilent . 4 strong section of sappers forming a campany with
the telephone detachment.

Yo rach specinl brigade : & speciallzed company corresponding ta the probable
missions of the brgade; ¢g. for a mountain brigade. a company of
" telelenists ' for Night troops, some motorized zappers and pontanears,
Lt

T a division = a batlalion of sappers (af 2 to 4 companies],

The author explaios that, after he had written his artcle, & new praject for the
organization of the Swiss troops was drawn up and is now being considered by the
Federal Government, This scheme satisfies part of his proposals, but still leaves
undesirable gaps. It provides -

Toa divizsion: 1 Lattalion of sappers [uf 3 companica).

Ta a meuntain division : 1 battalion of Mountain engineers {of 7 compantes],

Toa meuntain brigade ;. 1 or 2 companies of mountain engineecs,

Ta a light Lrigade : 1 company of mototized sappers.

To an atmy cerps: 1 battalion of pontoneers (o 3 companies).

Tean acmy ;1 battalion of miners \of 3 companies) and 4 battalions f sappers.
Colonel Facomie's aljections to this are .—

There are still no sappers bo ab infantry regiment.

o bridging material in ihe divisions.

Mu special equipment {or monatain work.

Insufficient reserves at the disposal of the army.

He would like to see the divisipoal battalion equipped with light Lrdge material,
andd o redain the presett divisional bridging company,

L dr & la Mitraillawse contre awions, By Captain Danied.  An article cxplaining
in siiwple ternys the problem of ritie or machine.gun fire dgainst asroplages.  Acrial
attacks against an itl-dizciplined or demoralized unit will have disasteons effecta ;. hat
against steady, well-trained {roohs the damages can be considerably dimandshed.
Heang-froid, decision and rapility of fire are necessary conditions for protection againat
mir-atback, The articde is to be continued,

Nos récentes sungupyes aiviennes, By Captain Schiegal, The hriel manomwvres
carried put from ]uns 15th 1o r7th, 19356, wara the first real air exercises on a large
sCale vnderiaken by the Swiss air wrm.  The attacking Reds had favourable con-
ditions on two of the thees dagys, and were able o navigate alove a sloud-leyer which
covered Lhe whole Swiss platean at o heighit of between 2,000 and 3,000 metrez,. The
defeuding Blues, liswever, had a good service of lstening posts and spotter: atd the
route follewed by the snemy raiders was accurately ceported.  The mandecwrss cone-
firmed the getieral cpinion that the defence requires vonsiderably greater means at
its disposal than the cflence, Greater fire-powsr can, ¢f course, be developad by the
ground defence, Dut the fhree-dimensoned element in which the attack can operate
gives the latiur the wlvaotage.

About oo machines tock part, and only two miter acuidenis ecoutred, Tnvobving
no injuries to personuel. The results are said to have been entirely satisfactory,

Chronfgue Suizse.  Sutne recunt appointments te high offices are announced ol
notes on the carcers of the new cocupants are given,

[ Seplentbar, 1936 )—d IEoole des (hepheling Militatres. By Lisut-Colonel Mayer.
A briel descriptipn of the vogin of the selool funnded in Pards by Flennia Faalet,

[ Aviatien en Afriqua Ortentals. Oy T Gentizon.  An joteresling accovnt of the
1talian air operations in Abyssinia, with much more detsl than i the article in the
Juuye number of this revigw, The author remarks that at the bepinning of the
campaign mest military critics thought that, ewing to the absence of large towns,
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inalustrial centres, factorivs, or even impaortaut lines of coommynication, the ltadian
Air Force would bave no objootives to speak of.  The Abyssiniaus wonld scattor with
the greatest of ease, and vonceal themselves on the approach of danger. Ther. were,
merecwer, ko suitable landing-grownds. The very tmpoctant pork plaved oy the
[talian airmen in the campaign came, therelore, as & great sueprise.  Whon the
campaign began, there were many regions of Abyssinia still campletely unknown to
the [talians. The feroplomes bBocame the flying cavalry, examining the peeaml,
Teportitig obstacles, making sketches, taking photograplis and snablieg maps to be
produced.  The reconnabssance would remain for howrs over a suspected vegion.
Distant tribes were visited and propaganda leatlets dropped which, by prociniming
the great power and govel neuns of wackare possessed by the liadiang, played an
itportant part in brieging abwal tae submission of large naebens of chiefs.  There
were oljectives in ptenty.  Pords, teacks, nowntain passes, walecing-places,
efpeCinlly un the Somali ront, were all abligatory mecling -places for the Abyssinians,
and these wore vontineally bombarded,  So alse weare tie ommerous supply caravans,
On one occagion, & convoy of oo camels was discoversd, the bensls graziog in the
open plain.  small bombs were dropged just Teehind the herd, which took frigat and
matle ofl in the direction in which e ainmen intended ; until the whole 200 :amels
eventually arrived in the ltalian fines, baving Teen literally captorod hy 1he aic
Sy uad . . .

Further examples of the ublquitows wse of aeroplanes i this campaeige are giveuw,
one of the mast oekeworthy being the transder by air of the whole of Mamshal
Bradoglio™s hesdquarters, incleding all secvices, personnet, archives, telephoun and
telegraph plant, from Makalle to Dessié, 2 distance of goe kilonwkzes, in an hoor and
anall. ‘The fgeding of the troops by ait was alsoe canried oul ona lange aml practical
scale ; vven five animals were dropped by parachute.  Retween April g1l and rznd,
quo,oog klograns |nearly qoo fony) of foodstutfs and stores were degpped.

Relays of sgquadrons were vsed so that the reconnaissance service could he eon-
tnuouws.  Ta the pursuit of demoralized trovps the aerovlanes were of far reater
value than cavabry, foar they kept up et barassing fice much longer, and Ly cone
timual relays they allowed no respite Toc their fees, who were analle to rally,

OF rourse, the lralian sirmen had wo opponents to hindst them, bat they had
physical dificulties to contend with, sweh a3z the rarer atmosphere of tha high
altitudes, and the ahsence of lopding-grounds.  Two hundret and fifty-aine machines
werg It by ville or andi-zircraft pun-tice, but only eight were ronght down.

I is clear that it waa the ait arm alone which enabled the [tadian forces to win tie
compadpn in such a rematkably short time and jo such a complete ang overwhelming
Euslezen.  The demgrakizing effect on the wofortunate trilesnien waz chimasbious to
them, and even the bofp they expected frem the rainy season proved of ne avail
apainst the vast nedern equipment of the Inahans,

Ther is tnach to e bearnt from the air worltin thiscompaigr, and grens possioiiitics
in future woafare are opening up.

Le fir d Ta mitvarllevse covdre avions. By Captain Daniet. Tae concluding instal-
ment of the previous month’s article.  Containg & shoct account of the problems of
anti-girgraft #iro as regards machine-pun defencs, and, ouning aller the article on
the work of the Ttalinn air fpree in Apyssinia, is of interest.

iCkckober, 1y3b—L Rmplor des edseries, By (eneca] Rouguerel,  The preowar
scho0ls tavghe that reinforcements and reserves glould be thoown nlo the batile as
rapidly as possible ; amd e anthor cites the badtle of Charlerod (2endfzind Augost,
1Lyl s A saze Ja wbich feserves were frittercd away an both gides withont any wseful
resnlt whatever, The big Allied attacks of 715 petered aut for want of roscrves b
the spot, and at that tinte the Germans #ad nothing mweh in the way of secomd aod
thitd lines belind tha breach, 1o 18, General Foech boilt up bis reserves with great
care, and onky parcelled out his divisions with a oiggardly hand | buat e was

F
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conservimg his steengll for & definite purpose, and was employing teserves in a broad
strategical sense,  This is not the same thing az the employment of reserves on the
actual battlefield,  If, instead of wassing latge cavalry forces wilh the intention of
eaploiting the gaps made by the inlantry in the 1915 battles, the Allies had adoepted
Fach's system of sucvesaive blows, it is possible that greaber success imight have been
attaioed. It must be renembersd, however, that in 1518 Foull was dealing with an
eneiy who had ghot Lis last bolt and failed.

Tiie suthor's conciusions are that reserves must form % considerable propottion of

the foree engaged, and wy st be in e hands of 2 magter.
. La riforme de notre hauf commundemend. By Colunel Lecomte.  Tie Swiss Iigher
L'cfu}u.mnd 19 i process of reorganization ; aod the anthor bas seme Muspoken
uorticisms of the new proposals.  The matter has been before e Federal Chambers,
but it has not teceived the atiention which its impartance deserves,

Tl weeilitivry organizatian of 134 his prevailed almest to the present time, and it
sgerns that the Swiss bave been loath to ponioate any particolsr individeal a3 Com-
mapsler-ia-Chiel dostgnate.  In the 18w systmn there were no curps Comunandenrs,
Tl elght divisionas] cormnamlers met only vuce o vear in conferenee,

A strony cose for teloro was wade gut in 1919 by General Wille, apd the authar
guotes largely from this officer's report.  Nothing, however, came of this repott,
and the system appears to be s6ill gut of dats,  The wliter of the Revdr promises a
Eupther discugsion of this subject.

Troupes légives ef vavitgilienrent en vévres. By Captain Huxcel, A suppls probiem
arizing eut of the development of light, rapidly-fnoving columnsa.

Opinions itafionmes ! le tactigues drs vouigs et §q Lbertd de wramauvrs, A reprint
from Lo Franes Aifitairs ol ind September, 1936 & preper of the Ttzlian road-
construction fuats in Abpssinia.  Written in very general tecms, and containing no
techimisal mativr.

(Nowvember, 1936.)—"" Tu seras ctboyan £7° I3y Colonel. Frey, Deals with fhe
oldigatioe: of youth (o the Stafe.

LEmiplot des Carrassemends Mobiles dans fes forlificalions ser fervidoire swisse, By
Colonel Lecomite,  This is o revival of an article published nearly fifty years ago by
Capdain Julius Plever, and the resucrection 1 due to the rocent interest in Swiss
Trowetier fortificetion.  Meyer wag an infantoyman to start with, but he died in 1927
a3 a Coloasl of Engineers and chief of the militacy section of the Foderal Folytechnic.
He advocated o gvstem of mobile armoured cupolas b opposed o large, flaed concrete
fartifientions,  Inha dayr, of contse, the didTeulty of combining mobilify with anueur
was oot yeb svercome, and ooly o few samples of his contrivances were made,  The
Cermans wsed a {few arinours ] cupolas for machine-guns and ohservation pocts during
tho Great Waur; A spetimnen was te b seen in the debris of the villags of Tiloy, oear
trms, Dn May, g1

Meyer envizaged the nge of armpuored torrets Iow tzo-maa. gens,  The heaviest
tanks vaed in the Great War mouneed the Vrench 73-mme bt thie tank was essentiallby
an offensive wesuon, agd required o combine speed with pretection.  Meyer's
ceneeption Wag concerred with defenice, and less mobility wad needed.  The writer
of Lthe preseut article believes that the day of extengive heavy permanent fortifications
i wver, and hat the foturs will see a few vory stronply-fortificd peints with the
iatervals guarded by mobile ammoured machines,  lovisibility and solidity ef
construction are antgenistic, and the Swiss ane experisicing the same diffuulties
their fortification as other uations, Complete protection against weodern aic attack
is pravtivatly inpossibie o aceount of the sxpense of construction,  The newer [deas
of mohile armonred defence allpw the defoder to efect 3 certain degres of surprisa.
O Ahese grosonds, therefors, the gld wdea of Meyoer in 1300 @5 wordh re-study,  Ee
proposed to get hiz turrets joto position by radl and eoad, special ramps and otf-
loling 1tat forms heing prepared belorvhand,  Fe Lo, of course, mors tine wiilable
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for preparation than would be the case te-day.  13ut we have the greikor aldvantages
of concrate roads and bmproved methods of traction to LOTIpENSAtE us,

Froupes Mgires ot vavitillemend en vivres, By Captain Buxeel Thia conclucles
la=t nionth’s article,

Majorgue,  La saagiante dmisute de Pafms [Mars 1810].  An lustorioal nigode
aprogos of interest in the Baleatie Islands to-day,

Chrowigue de l'eiv. By Captain Schlegel.  Describes o new biplens adopted by the
Bwiss service,

( Dacember, 1936} — S mportance des Heisons. Dy General Howguers], Emplusizes
the necessity for complete Haison, especially laterally, botween ali units of a force.
Mentions one or {wo instances during the Great War of false information baing sent
back to headquarters froin apparently quite authents suirces.  The author draws a
sharp distinetion belweet lisson and signal acrvice,

La eipression dp Pespionnage mifitaire. By Captain Thilo. Switzerland, dering
the Great War, was & rogular hornets' nost of sples and military agents.  The present
disturhed state of Lurepe has increased the activities of all secTut services, and the
author descrilies A recent casa in which two Italiang had itlegally secured {he sevigas
of three Swiss in espivuage work,  The Swise laws desling with the case are
explainod.

La sprvice de revseignemend o aviillevie, o8 ey compagnies & cbservalion d arliileric
dishs wotre armée, By Caplain Wuenzy, Tesoribes the origin and growth of wiat
we ey call-the Artillery Survey companies of the Swisg Aroy, and gives a short
aceount of Hipir duties in the feld.

Chranighe Swisee ; P emdfe sufsse en 1035, A copsiderable vecrganization of the
Swigs Army kas been in proparation for spme time, amd in 1938 the now organiziHon
will come into full operation.  Baoth in frontier fudification and in preparation for
spredier tuobilization improventents have been tedele,  Detadls are pot given tnthis
number, buot it iz annpuneed that cach of the three Army Corps are tg have an up-to-
date Tight smotorized brigade, compesed of all arms.
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{Movrmber, 1u36 . —Pagey of Rtsfokre sor " Armde Balga g Cours de fa Grerve 1itig--18.
This montht's mstalment desctihes the experiencea of the 1ozl Battery (75 o)
during the period September gth—October 2ist, 015, by 8 formet commanker,
Lizut.-Colene] Baron Terlinden.

Thimer Tacliquees.  Major Wanty conbinges his seres of tactical studbes, and arlds
two exgggiges | ooe draling with the attack on an incompletel y-orginlsed posttion,
aned the olher with Jateral linizon during & fight.  Ta follew the caersises, referense
o the sletch.map with last month's instalment bs necessury.

{Ireslgues idies génévaies sy Ia balistigne intfricnve, By Lieut. de Mowr. & purdy
techmivil atticls for artilterpmen. - o be condirus.

Tir rédwif contre-avivis, By Majur Geoclette, The awibor peints eyt thal the
paucity of anti-aircraft weapans necessitates the perfection of the training of the
infuntry in anti-aireraft fite with their own weapons,  Aic altack on troops witl be
directed against their material rather thau theit personnel. urless. of course, the
airmen And such targels as troops n Wvonac, oo the macch, in defile, cte. Atkack
against mfantry in the field will be made by speclal atack formations in squadrans
or groups of squadrons, 1 the infanicy is vaught in column of route, H1g siienien will
work i groups of three machines, fiying over the calumn in successiot thranghoul its
Jength.
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The antj-air delene has very litgle time in wlicl to act.  Itis therafore imperative
that troeps should be trained (o take immediate zction.  Qbservers must be con-
stantly vo the watch, for only a few seootds’ warning is lieely  Rapid estimation
of the range and direction of the aitack s essendial.  The article describes a methad
of instruction af the schiier in wsing his nofe against aircradt, and platogriphs arc
given of 4 device far 3 trinlatuce air target which can be wsed o bareack alley.

Lo fopubiidme iz ba diregticn de lg Tiwerre daws les Coalitions. By Liewl.-Colonel
Dendal,  The fourth instalment apens with a skord accoont of the Calais Conferencs
af afth!z-l Febouary, 1peg, al which an attempt was made Iy Mr. Elowd {Goore
to place the British Armics in Franee under the command of Geacral Nevelle for the
coaming cperaticas,  Then: were cbvives objections to this meihod of achisving anity
of command, as s auther would bave realized # he had not deliberntoly refraimed
from discuasing it beforsbanid with Sir Douglas Haig and the Chied of the General
Stafl. The Belgians alsc made it ciear that thelt anny foaght under the opders of
thweir King and nobady else. It proballe that the clomsy attempt at O alais daderred
the achicvement of the understandiog wlhich later toole pluce whemn Foch was
appdinted Generalissiine.

The next step was the British propoesal [November, 1507) for the establishment of
an Inter-Allied Secrelariat with & mibitacy stafl, {for the purpose of wdvising wo i
combingd Allied policy,  This was the beginming of the Supreme War Council. It
wag o fenoine attempt at ebtaining o common plan of campadgn. It was to be a
Coungl, and net a hody of Commend, quite a ditferent thing,

The 1talian disaster af Caporetta hastened tha development @ and the Confarence
ail Rapallo oan Nawvember 7th, ury, created the Supreme War Counci and it per-
mateent military staff.  The Covoncil had no exvcotive powers ;. deeisions remained
with the various governments,

There were imperfections i this selution ; Helgium was ool represeated on bac
Council ; amd it appeaced to do little noze than to centralize the Cunlereuces which
had already been eld on numerous occasions,  Bat it assored 4 more coinanea
eapositiin of plans, and estaldished a0 permancent Dtec- Allisd Staiff.

The awthior guotes M. Clemencean™s remindse on Deceraler eth, oty that M
Eloyel Getrge hael shortly Tmefure, in the Howse of Comnons, expressed himysell as
almolotely cpposed to unity of comanand.

While the Suprete WWar Councll was getting info aperition, Haig and Fétain mpde
migtual sredngeiments (or their own support. Then followsd the proposal for an
Inter.Allied General Jinserve, to be managed by an Execubive Militars Commitees
with Fogly s Fresient. The failure of this atep is well lpgwn, and the German
wffengive of darch, 1918 Lroke cut Dedore any defintto step towand: the uoifiod
commani wes laken., The Conference at Doullens, oo 2061k BMarch, sumnooesd at Sir
Lpuglas Haig's instigation, was the first real stage. The arrangements for mutual
sapport between Haig amd %étain were net working.  The Doullens agreement
chargeil Foch with '’ co-orlinating '* tlhe French and British operations.

The next stoge was the Conference at Deauwvais on 3nd April, at whish Foch was
chargml witl the strategical direction ol the operations af the Rritish, French and
American Armics. Finully, on st May, Fooll became Commander-in-Chiasf of all the
Allied armivs in Frenve,

Tu all these aprevments e Belgian Aty bad ne gart. The Xing of e Belgans
proserved s constitutional righe and refosed to place Los aroy under &oy foreign
authority. Rt e loyally co-aperated to tie Jull,

The artiele spms up cleacly eaeh stepan the dirsction of the vnafied commanid, The
Accounk i85 to be sontinued,

[December, Iyitd- FPages d hisieire oJr CArméds elfgr e cotrs de fa uerrs To14—58,
“I'he experiences of the [wand Batbery in the Flanders aflensive of 1908 2o continuesd
by Lisut.-Colane] Tertinden.,  The period covered is from st to 21st Octgber.

Fr Ghete Wy Licut-General Taspier, A lecture given by the Dircter of the
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Belgiun '~ Condve des haules ftudes militaires * to Coloneds of all arms.  The author
sitessod the mgre elevated plane ujon which the modern commander ensk be plaeed.
He ig, firat of all, 3 moral force. He musl have character, will-puwcer, and grandeur
ofsoul.  Marghal Lyautey deteszed the old-fangied adages : the relling stone Eithers
R0 st o A bk in tbe hand, ete. He colled them the philosophy of meliocrities,
He wha will conqeeer mast hive always before Tuim an ideal | e will love acticn for
action’s sake.  Ie is a physical force ;. his attitude towardy bis own chied must be
that of = inkelleciual discipline ' towurds his camrades, gererozily ;. and towards
lis stafl, zethorily, vrestipe and confdence, .

Thtwnes Pactigues, By Major Wanly, Fifiliexercise : the comdnet of the offenzive
batele.  Sixth exercife : delence ona fromt of average eatent.  This latber sxpression
cefers, for the purpeses of the cxercise, to the front of one reginent.

Tl exerciyes are worked out with detailed wrders.

Quelques wldes pdndrales sur lo Balistigue Iweésienrs. Dy Lient. de Mpor. A
vuntinuation of tast reanth's article. :

W.H.%

MILITARWISSENSCHA FTLICHE MITTEILUNGEN,

[Chekpber, [y3h —1.  Ths J""Gri!:il'isﬂfl'ﬁﬂs of the Anstva-Hupgarian Monarchy ar the
Lemig of Corod von Himendory. Dy Major-Generals v, Staiyity and v, Aavenau.

Alter a brief histocical shetch, the writers descrite the programme laid Jown for the
fortification of the dual monaechy from WNovember, 106, oowards, when Field-
Marchal Conrad von Htzendorl Gist took up the post of Chief of the Cenerud Sdaff
Tl problem that Conrgd was face] with wias the fortification of a frontier 3,600 lan,
long. The budget altotments for fectification, which included fork armameat, were
absundly sieell, 2 mere fraction of what [aly whs spending i her very tauch shoe ter
frantier.

In this Grst ingkalment the forbification of the Hussian fron? in Galicis is Ceseriled.
Hurs the borp meun fortresses wore Cracow and Praenys], whilst there wese o series of
fortified towns such as Lemberg. Froslay and others

In the ¥World War, Praemys! plaved a part (hal was seeqnd only to that played by
Venlun on the Western Froat.  After-gvents showed that it would have been betser
if Drzemiyst hud Deen eviewnted b e start. The relied of U forteess wag not ane
of the msin oljects of the supeeme comnand, and iC capitulated to Lhe Hossiaes gn
the 2znd March, 915,

2, ke Traixing of Oficers in Ausbrin.- -{Continted)

Major-Genoral Hainz desetilies the supply and training of efticers duning the earlier
pirct af the Warld War,  Lettle difficulty was experionced in maintaining the sepply
of resarve officers, buot difiontty was experienced in keoping up tho supply of regolar
officers 10 replise the hewvy casualbics incurred, and te kesp pace with the expansion
of the deoy. Bt was decided ot ko recourt officers from a loweer stratumn of gociey
thin had previously been the custom.  Prior to the war, candidates or comimssicie
werss trinined foc faur yrars at o cadet school and for three yeans at a malitacy academer.
These perfods were pedueed In length with the proviso that sffcers shoulil complate
thedr eourse of training wlen the war was vver.

3. The Ztraits Conference wf tlonirebix.

Licut, Sukol gives details of the Conlerence lield at Montreux by delegates of vight
colntries, as well as those of Terkey, to teplice the Treaty of Lavsanne by adinitting
the claims of Torkey to re-mifitarize the Dardanedles and to certain other privileges.

The writer considers 1t & matter foc regrel that Germany and Italy wore not ancag
the sighatories o Lhe Egresment,




31606 THE ROYAL ENGINEERS JOURNAL. fMAREH

4, The New Dvstritntion of Troops te Swilzeviand,

Lient. Field-Marshal Schifer describes the new organization and dist ibution of the
Swizs Atmy. The six divisions of which the Swiss Atmy now consists are to be
replacad within the next dew yoars by nine divisions and four mouatain Ieigades, of
whith one wil] dorm part of the gth Divisicn : the ather three will be indepeadent.
The air foree is to be doubled, 1oo anti-airstatt batteries are to be provided, and many
ufits are to be mechalimel. '

5. FPrize FRssays. Thers arc essavs ofi: rmies with Wegh Artillery and
Mechuntcal Velicles mayching wnder Difiouil Conditivons,

O, Tl Mew [paliwn y5{e2 Gun for Monntain, Horsed and Mecharicaily-propetled
Batteriey, By Major-Cenersf Hieder,

A description of the new Malian p5/78 picoe with four Puserations, showing {11 the
75/ 18 M 34 howitzer in its firing position, elevated to ity maximum angle of §5°, (2) the
same fwewitzer in ttavedling position, with tractor attached, (3) the +5/08 M35 owitzer
in fiving position, [4) the same howitser towed oy a tractor.

The howitzer can be drawn by two horses in taedean in moonizinans cownticy.

[(November, 1030).—1. Fhkr Fortifiotions of the A nestro-Fiungarian Monarchy at the
Tisne of Cusrad vont Hoizendosf. —(Caondinued) By Major-Generals von Steinitz and
von ANTEIRM,

In thiz instalment the writers deal fitst with the fortiied Loe of the Danube, o
whiiell the main poeotls were Ling, Yienna, Hudapest and Peterwardein.

went cuimes the most important fortifed front, that an the Ttalian boundary,
This {ront was dlvided inte five secters, frome the Tyrol tothe Adniatic.  The atiitude
of italy, even when she was o neember of the Tripte Alliance, was dombtiul; the
pussilility of her Devoaniiyg hostile bocame apparent in 1g1y. At that time it begame
uhbvions that the blockhonsss constructe] prior to 1873 were useless, the forts con-
s encted eluving the "eighties could only resist the Iralian siege puns for o short e,
and e foris constracted at the end of the century could not boll ool ubefinitely.
Only a few works could last aut a continuous bombdrdment,

During the war some of the forfs were too far behind the frone line fo play any
part at 2l some played an important part and fornted rallyiog poitss ever alter
they had Beety pounded to pieces,

& The Training of Oficers in Awstria -{Continned.]  Hy Major-Genersl Bainz.

IR the third vear of the war the supply of oflicers presented 2 graver pooblem thin
ever,  More thao hell the omber of regular officers o the army wore eitloer wowndsdl,
prisoners, of sicl.  COne-pighth had been kilied. During 196 it was frund possible
to sharten the course of mstrmction for cevalry and infantry officers, but not in the
vase of pificers of artillery and technivil troaps.  In July, 1ood, there wis @ shortage
of 1,500 subaiterns, which coold ooly partiolly De made good.

The year 1917 wag worse still as regards the supply of officers, and i1 becantes very
fificult to Aind snitable instructers for cadets, Bot by the el of the wear the
military sitvation In Avsirid had greatly nproved.

In 1918 the sopply of offivers was kept going by s1ill {orthet shorrering the course
of ingtruction, but they were below stindard, both in intellect znd phasigaee.
Arrangemetts had Leen tiade t0 earry on i 11, haed the war conteneest.

3, Riding and Training v Equietion.
General Terndt discuszes the question of riding imstructions for cavalry, and Tew
the pld practice should be meditied to suit the short term of setvice of to-day.

4. Erize Essav. The Dwploymend of (1) Multiple-wlpel, (2] Compasite, {3] Caler-
pilar-tracik Vehicles in the drm.

in this essay Major Schoulaner describes types of the three differrnt nnds of
motor wehicles a:iaptul in ¥adous armies, and the uyes to which they can bo put.
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The first grotp resembie the cornomercial bordes in andinary use, and inciode all
vehicles with =ix or moee wheels, of which at least {fowr are daven,

The second, or compaosite vartety, have ordinary front wheels, that can be replaced
by runners i soew ; caterpillar tracks take the place of back wheels, The steering
15 dona with the front wheels.

Thue third systemn, 4., with caterpillar tracks only, sometimes interchangeahle with
wheals, cian De used oo a large number of vehteles, from the smallost type to medinm
tarks, The Swedish Laodeverk tanthk is un ontstanding example.

[Diecemher, 1036.0—, The Forfifications of the Musive-Hungavian Monarchy of
the pime of Comrad pon Hilrandpsf, —{Continwed,) By Major-Generals vort Steinits and
voll Agrenau.

Io thiy instalment the weiters desceibe the delences on the Adriatic coast np o the
wutbreak of the World War.  Ever since 1350 FPola had been the main pavai hacbonr
of the Austoco-Hupgartan monarchy,  Tts defences wete overhauled by Conyad in
191z, At the extretne soulhetn end of the Dalmalian coast lay the Bocehe di
Cattave, a land-focked harbour feom which operations agaist Montenegro cocld be
undetiaken.  Iu the iolervenicw stretch of coastline there were no vary sutable
paval harbours nor struey fortihcations,

When Italy declared war on Awstria, the Ttalian Adeiralty planned the annibilatien
of the Austrian Fleet, the destruction of its harbeers, and the support of the kaod
army b naval operations apainst Trieste, Thcse plans vompeslled the Agstrian fheef
tor Testrict iteelf to = ctrategic defunsive.

The Test of the arlicle deseriles the navad eprevationy during the earlier patt of the
war.  The [taliaos did ot succeed in annibilating the Awstrian Yieet. No very
satious atteck was vver mede o Tol, zad, after somee successful attacks by Austrian
gubimarines, the naval vperaticds of the Allicld powers were greathy restricted i their
HCOpE.

2. MPrize FEsyay. The Light Marhing-grn s the Mamm Wreapon of Scouts,

In this essay Licut, Ehler expresses his conviction that, m spite of mechanization,
infantry is still the most important arm, and ol the tight machine-gun will, in
{uture warg, be the ideal weapan for infantey sconls.  In vompating the light, aie
copled Austrian machine gon with certain others, he considers that the Aunstriau
Army has the Lest weapon of it kind.

3, The Civil 1Far 0 Spain.

Gieteral Wiesinger doseribes the events that led wp te the Civil War in Spam,
Meatral connteies sufiered alost as mach from the effects of Uie World War as did
the clefeated combatzats.  In Spain the irouble ook varions forms, and it ded to
attacks v the monarchy and the churel by Ehe so-called *' popmar troat,” to which
pathered the pooter classes who wete fargely the victims of misgovernment.  Asa
reackion against the popular eont, the national party was formed woder the leader-
ahip af (Seneral Franco

The main ovoots of the sevolotion ame descibed vader the fllowing heady — 1) tae
aperations an the worth front wnder Geneeal Maka, (2} the operations on the sauill
frant, (3] the fighting round Ovicdo on the nor(l front, (4) the Aphting for Muadrid,

The next oljective of the military party is likely to Le Catalomia.  Spain withoot
Catalopiz b= uothinkable from an industria! point of view, and Spain alongside of 2
ol Catitloniz wonld not be Nit to live jo.

M H,

VIERTELJAHRESHEFTE FUR PIONIKKE.

iNoponber, wogb—I.  Fionser Batiations and Infantry Pianzers,
T 14014 the German Aty Jowad its arganization of Fioneers (Engineers) inswificicnt,
anil it e course of the war a ploneer battalion of two companies was allotied to
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cach division, [ cdditiva to these, many infantcy regiments formad special pioheer
detachments of varying strengil for their own particuilar requirements.  Under fhe
Versallles Treaty such specialist units fave heen banned, Tt bag Leen suggested
thad i a Futiere war of movement, tere wilk o g necessity for infantry pionecrs, The
writer, however, maintaing vhal i Teture thece Will T mgeh an exiensive use made
of obstacles that infentry regianunts will net bu able to avail thoemselves of the
Services of engineers, and wiil reguire iz own detachents of oluenee s,

Lix this ureicle & suries of problems Luve been worked ot Tavied o we onlnanoe map,
showity that extunsive uee can be e bt of pioneer baltslions [engineers) and
infantry pioneces

2. Tashs for Enginerrs in the Defence af & flaver Secior

Alaior Mneseh jnsists on the impariance of giving

as edrly notice ay presible of the
wask b Le set to vngineers,

ap that the cngineer commandey may ke Ly what
tewatars andk with whae mateials ke cao assist the aher arms:,

Ile takes as an exanwle the defence of a river sectar, ol explains what can be
done By eugloeers () in the Aren oo the By s side of the mover, (050 dn and avoun
the river itself, i} in tee defendecs position and in rear of ic, .

3. General Fivldmasshal Cownt von Hagceler and ihe Fngtaeers,

An appietation of the special interest Gaiken hy Count von Idaeseler, » cavaley
commander, in the Hogimeers wnder his orders, amb of his wish to mMaks trem cfiicient
by callaboration with v othar arms.,

4. The Fortress of Mets,

Colunel Heve cunsclerdes big article o0 Mets.

Dealing with the pedol rgoo-1004, he shows how the delfences of Metz kept pace
with the develupment of madem atllery,  Nuw gronps of forty were buils of concrete
ani steel, extending the rieg of forts to oa greatler distance from the main
foriress, .

The system of forés was practically camnplote when the war broks aot in Aungust,
vurg, Metz had Becowne, to all intents and purposes. the strongest {ortress in the
warld, acel was peactically imprepnable. 1t wis, howevar, never attacke] durmg the
AT, .

The situation was as folows : Given & period of three weelis to arta the fortress
avcording to plan, the enemny would have come up agains: an enelosed font, 55 km.
T, af armcwr and concrote, defelel by o war garrizon al B ouo men, witl
ipproximately b heavy gans, of which iao were gender armour,

A lrench genvrsl wrone ;" T the foricess af Mets lad been atdacked i 1404 with
the materials then available, jl would Probuldy have puk up an insuperable resstance,
Our 155w, gues aied 22 o, mortars wers datranged by the forteess aetillery, and
coutd orly mave ko lictle damage,'

The wnter consbudes by expressing how grear 3 pity it wis that the farteess shouid
eventnsly have been surrendered without fghting,

5 Effects of Shells and Homh: on Comerste and Renforced Concrete. By Dr
Forais,

Tl best way o determine the vasisting capacity of Lruilstieng meskerial to dynamic
Ioree 35, amd always will ke, practical trial, Itis very difficult to determina the effoet
of & blow by mechanical laws, and ezpecially in the caze of a complex solatance Hke
velnfpegeb concrete. The study of the propertics of concrete, s deternuned Ly
pravtieal experience, and of the best methad of distribution of steel bars, i3 a matter
in which the foreress engimeer should be deeply interested.

Avcvording o the low of conscrvation of energy, a Aving shell o dropping boml
usust, lke eveey moving object, expead itself, on striking, in doing work, the magni-
tuele of which varies with e enorgy of inpact.  The energy depends upon the weipht
apd the velociey on dmpact, and is greater in the cose of shells than of boabs. A
bomb weighing roo ky.. dropped from a heigiit of 4,000 metres, will develup o siriking
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cogagy ol 440 ten-mudies | a cane kg, bomb an eneney of 3,200 Lo, ;oo sheli watghing

1wl will, after o flight of 2o kme, develop 5o £, 4 shell ten tmes as leavy,
perbiaps 13,002 b Muck depends, of coume, an the angle of inpact of the nrojectile
et the surface of the triges, and e striking vaeTey is A maximuon when the angde iz a
cight anple .

The blow of thee projectile is taken o]y by 12w wlole steuctace and its foundations,
and (7 partly cesigted Ly the compression of the material ol partly by itz elasticiyy,
It has heen maintaioel thot with the type of constroction wsed i mddern lorcts a
rvinforced-conerete stricture will react to inpact entirely by its casticity.  The
exact effect is ilicyly to deternine, but ne such sebscance as gn entively inelastic
bunddding material exists.

The artigie i iRustraesed wich some shetehes of sections showing the penettadion of
shelle in concrgie at Antwerp and Naiour, Lo some cafes & cone-shaped @oeas has
been bloven out froat the top and Tntlom af o concrete slaly, whiie the neytral axis has

s remained intact.  These is a considerahle differsnce Yetwern the sfecta of a sbell an
reinfarces) and enieinforced concrete. While it s diflicult to establish rolis for
Teactration inte plun corcrets, it 9 fac more dilicult o Jo s in the case of cein-
forved concrete.  The specitic soctional resistarce of reinforeed conorets is somdctlines
taloulated at 1,500 ko 2, 2uo k. per sg. cm. ’

A groatl deal dgpends wvon the Ddoding capacity hebween conorgte and steal
this 1= far less e s peaerally sepposvd, crpecidily an the case of sognd mods, Lt
15 very imporiant thar the rods showld be hoored reund at the encds, Wheees the
wangitudinal wmd teansverse rods cross one anacher, ey shoukd, i possible, be welded
topether,

Tt i3 true that cobepete auad stect Dave o pprosincacely the saroe coefciend of ox
pangian, but this does oot make fof steeigth o the case of mass conoete, singe the
ratio of their respective heat condwctivitics is 1 t9 100

It 38 diffrendt to esthmate the rolative efece of inpact and detotation, To the case
ul u luknb the weight of the exgplosive is Eali lwt of Uee projectite, in the casc ef a
shelb from 170th to s/dEh.  The detomation auls In the tine of least resistance, tha
immpact ie the line af Hight of 1the progectile.

The greatest cftect depends lurpgely upon the Lo il eaplesion, aml it wores didle-
vothy with bomls aed shells, Some ferne of delay-actaon fose s necessacy, both too
shoad and tog lang & delay reducing the damaging effgct very considerably .

The artiche cooelades will & descripison of the demalition of A reinferced-conoreie
stho Ty s of explosives. Fhe exporbinent dlwstrates the valie ol cross wails in
strenglheting a buitding of this nalone

(. The Tranck Movlar, A Ploweer TWeapon.

Colanal Biermann voncludes bis article (e this jnstalment.

Ab the beginning of the'war fhe eight fortress engineer battalions detailed detach-
ments to serve the heavy trench moctars, wihich wers carried as special equipinent
with the sepe train.  Mediom trench mortars formed part of the war equipment of
the Jarper jortoessos.

A5 the vatoe aof dicse weapons becarme moee and move apparent o Ahe coursc of
stahilized warfire, v was fonnd necessary Lo incrgase their range, their hioizental
Reld of fire, 2id their mobility, )

The CGiermans had the advantage of surprise mntrodoving the new weapon cady
b the war, butl the Aldies wore nat long in copying it, and, sventwdlly, they had &
tarper number of trench morlars tlan the Germans.

But the writer hakntains that the Cerman weapon retained its supericaity in
vange, rocuraecy of fre, and wability throughout the wlicle war.

At the end of the war, the medium and light french mortars beearie infotey
weapons,  The heavy trench mortar wis furbiddsn by the Versailles Treaty, though
it s mow Dlely Lo cnme inta s awa again,
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7. The Road for the Moders Army,

Captain Sekerl disewsses the guestion of roads for the modern army [han the
rerman point of view. -

fecmany has spent milliards of marks on the construction of ™ auto-reads.” The
advantages of fhesé roads are ile heawy loads Hhat they will carry and the
speed of transport, Speed is chiefly attainsd by the absence of crossroads: all
crossings arc cither under- ar gver-crossings, The main disudvantages of * anta-
Toads ' are their susceptibility to atlack, owing tw the lprge number of viaduts and
bridges. 1 is also impossille to leave the road at will in the event of an air attack,
and the straightoess of the mad makes it particularly liable tu thiz foroe of attack,
wnd also sevves ax a guide to peroplanes.

The advanee ol & modem army depends npon A wetwerk of ronds. o warthoe
wuch of the trunspert, capectally in reav of the army, will consist of hired oo nered
vehicles.  The tendlency of civibian vehicles is towards ligitness and speed, and these
gualitics will redace teir vaban {or mitlitary purposes.

Oely a soali propertion of main roads is wide engugh to carry fraffic ia bodl
directinns widloat difficnity.  Broken-down  velicles must be got off the roady st
anve, and some form of railway trafic central is easential,

The capacity of roads -will have to be increased ; this can sometimes be done by
metallitg the fair-weather track alongsile a maim rond,  Tlhe question arises whetlier
it ia beteer to construct & voad wide enough to carry traflic in both divcotion:, or to
condtruct two separake one-way-traffic roads.  After considering pros amd cixas, the
weriter s in favour of the wide two-way road, as more sconomical in cost and Jabour,

Boads ou the Hne of communications must bu constrocted to a staodank is high
ay that of wain roads, with solid soling wnd wearipg coat.  The yuestion of stope
Lisllast is considered, a5 well us qarries, ransport by broads and parrew-gange rail-
wanys, lwudiog anil anloading sielings, etc,

[n past cempaigns, ordinacy metalled voads only were taken it considuration.
Wawadaye we bave the concrote toad,  The use of ordinery Vortland cement is ont
of the yuestion, the hardewing process iz Loo slow.  Bwver: quick-setting cermant doss
NGk come b specification.  Alominows cemeut is the only variety thad fulfils the
reqaisite canditions, but, unlortuwnaiely, it s not produced in Gcl'mau}', and ius cost,
for road work, is probilitive.  The guestion of findimg waterial for manniscturing
aluminouws vemrent in the conntey is worll imvestigating.  Shingle far concrels work
iz foundd pearly everywlere.

Miwr approach roads @ baltery positions, o6, Lan e omade, in sandy districts,
by eixding i emolsion with the sand ; in clay districts, by adding sand or gravel,

Hoanmy will, in future, be without railway troops,  Toad troops will be even more
inmportant.

£ Wiat smust the Sompany Commander eapect from ki Subaliern in Charge of
Feerrens ¢

A beetuze by Majar Obenans,

A" recrnit offcer ™ showld catry out the course of training leid Jdewn Ly his
compatny connander, encourage aml tale part in sports, give instrocticn, and learn
alt abowt the cliarecter of bis men.

ABEL

WHHRTECHNISCHE MONATSHERT .

{Crotober, 1630 )-—1. 4 Consideration of the Hronsiples of Wannfacture of Milizary
Stprer, Hy Dipl-Ing, Schmidt,

The maoufacture of arms, munitigns and ciher militery stores prescnes a vesy
ditferant problem now to what it did prior to rg1g,  Wowadays evervthing wust be
turned ont on the mass-production principHle
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The writer plepds lor a closer collaboration bebwson officer and constructionsl
enginger, The olficer knowa the exporience that the froops have gained, War

material canuot e developed without fecling for the troops. and practical experience
at its use,

. The Panetralion of Profechiles {njy Sold Bedies,

Drr. Heidinger meations a series of dysamic formula for penetration, given b
various guthoritics, He eriticizes the static theary of Dr, Viesers as unsakisfactary,
and then explune bis own theory,  He has worked out a series of tabies giving the
wenctration of 3 1ol explosive Lowl, at varying velocities, Into 1) soocrele,
t2) coarse laose shingle, {3) packed shingle, (4) fige sand.

3. Infuntey Howiteer and Trench Moviar, By W, Brandt.

The writer cotopares twao infantry arms of accompaniment | the 7 5-vm, howitzer
and the & oo, treach mortar, hoth congtrocted by the Hheinmetall Company, He
expresses x decided preference for the trench moriar, wheose weight s pniy one-fifth
af that of the howitzer, whereas its performance is very neatly a3 god,

4. Colordations for Dstersmining Mean Valtes and Dispersions. By Dr. Hoost
Tlarrptng,

The writer describes Ganss” metho of least squares, whiclh is universally accepbed
a5 the best for determining mean values and dispersions,

5 Sofwtions of Prablast 3 £ th Augist Nientber,

[November, 1030}—1. Forbification of tha Grownd gerd Mastery of Spaes, By
Honrad Metzel

‘The weiter expresses the spinion that the bogey of fortresses alatms only those
wha helisve in it,  The influsnce of & forfress lies far less in ifs regd capawity for
defenes than in fhe valoe aitributed G it by the encmy,

In the next war it will be preferable to destroy all stores and manwicturing plant
rather than fight o great secal ittle, and to tlorow the whele production of arfms
and munitions cut of gear tatler than 1o comiuit oneself to Big artiliery actions.

Somne of the maim objects o he attained will b the destrnction of railways and the
culting off of all raw material from the enemmy.  TE will thetefore be necessacy Sor
vountries ta defeml, not anly their froneiers, but 21l vulnerable points against actack.

Mext to money and numbers, the time factor will play a gquite endoeaont-of part
in the mext war.  Tanks will be & seriows danger, and it remains a serious problem
bew o ward off & tank atiack.  Water s a great enevy o fanks.  Dhlaing the World
War the Allwes were ables to tabe advantage of the possibilitics of Aowding the countloy
in e nacth of France and in Flanders and happer the Germang very considerabiy.
The yse of water in Jefeno: is a problem worth careful study.

The writer ynotes, at some lempth, extracts from an atlicls by Commandant
Montigey, ' Les systémes fortifds dans B 4élonse de a France,™ that appeared i
the Reous AMilifaire Frangaise in 1035, and was reviewsd in The R.E. fowraal of
Trerember, 1535, and March, 1936,

w. Gold and Total War,

Lre. Raprecht dwells ow the impurtance of nations accumulating o large reserve of
gold (n peace-tine to enable them to catry oninwar,  ‘The greater part of the world's
gold coinzge is oW beld by the 11.5A., France and Great Britain, Japan has
inereased her gold reserves very considernnly sinee the World War

1. The IMngineer Officer.

Major Engel deseribes the trainimg that enginee; officors teceive in Trance. The
tnajority of French artillery and enginecr afficers have, dor the past 140 years, passed
through ihe Loalr Palyleshaigre, anid o1 those whe reached high rank jo these corps
nearly all were Polytechnigue students,  The Freoch apny administration ays great
stress an the theoretical training of afficers and on practical ' refresher ™ courses, up
to the rank of geeral,

After descriling in detail the subjects m which ibe French engineer officer is
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instructesd, Major Kapel puts in a plea for o oilidary techodcal collepe for German
ciGenrs correspotding o the former nilitary technical academy, as regacds the first
Lun coulses, bog oxtended to about 2y years, which e ennsidars long encugh {or an
wiicer wtaleen Erom regimental duty,

fDergamber 193t -1, Iifecelee Gun- e, By [andrat K remmler.

When the artillery-man talks of sffociive Goe (P ivkumprechissren), e wans thal
fhe fire has teen so cffective that the argel has either Deep thorowghly destroyed o,
at least, has been pot il of action Jer sems tme

The writer explaing how this
biph stalavd of shooting can e obiainel. '

2. AMiditary Techuicnd Invendions qnd Sagrer Palents.

Lvipl-Ing. Stabl, relerriog Lo an atticle on this sebject by Do Steinitz in the
Zeptember ouinber, relates his own experiences and offers sorme suggestions.

3. Fuwes for Angdadegrage Sheffs. DBy Lieui. Sohmatt,

With the intzoduction of machine-guns {uf 2 to ¢ o, Bor fighting aerial tacgees
with explosive shellz provided with a sensilive percussion Tuze, & new probiem arose
fur the desiguee of fuzes.  [f the shell mizsed tive target, it became a patential senree
of danger to the civil population and 1o friendly traops. It was therefore necessary
to ensure that if the skell missed the larget the foze shoeald, after & cerbain time of
flight, say ten seconds, aukomatically cease to function.

The attermpls made to solve this problem satisfactorily form the sabjeet of this
wrkiele.

Ir <liscussing the value of tracer shells, the writer expeosses the opinion, borne cut
by the cxperience gained in the ltalo-Abyssinian campaign, that a combinaticn of
tracer atd ordinery shella atforda the best solution.

4. Two Thesvems in the Propulyivn uf Reckets By Ing, Akimot.

A study of the simnplest form of this problem. in which the rocket moves Llorizontally
with 2 constant velacity, thue resigtance Being preportiosal fo thw wmyuare of the
velocity, the ks of the rocket wemaining coustant, ]

5. The Redistvidubion of fadusiey o Help the Mansefuctire af Woar Malerials. By
¥lajor Mende.

Centres ab imdustsy have been located in certaim areas for definite reasons, suclh as
the Tavility Soe abtaining raw muaterials, the presence of skilled lalour, facilitics for
Listributian, ety fresent-day condilions, however, régnive that 2 couatey should L,
as far us possible, sell-contsined and inleperulent of outside sowrces ol supply, in
eame ol war  This reguites A organization comprising all ecivil industries and
manufictories of war-like atores nmder one supreme conteel. Lt also reguires, s (F1iy
a5 ooy be feasible, the removal of some centres of indastry to places as remate as
pssivle from enethy xbtack.

Tl writer speculates how far these cunflicting comdibions can Tz readizecd.

W Moders Tufantry Weapons aml dmmeenition. By brov. Buttiar-Eiberberg,

A deseripeion of the ribes and ammunition of the leading Eurcpean anmics,  Thu
German Tific is looked upon us satisfaclory | the Hussian ritle, in spite of some
defects, b ore of the hest ; the Hritish rifle and ammunition are deseribed as, without
exaggeration, the worst in the workd.

ASH.

THE ENGINEERING JOURNAT (CANALAL
Tlea jgsiee for Japneary, 14937, contains ao article, " The Royal Engincens i British
Columliz,™ which is a record of an address dehvered by 1His Honnur Judge B.OW.
Howny, 10D, FRSC, AL Ehe Westera lrofessional Meetiog in July, o34, It iz
not even recorded ie the History of the Corgrs and perhaps few H.E. officars knww that
in 1554 when gotd had been discovered in Fritish Columbia and a godd rush from
Califormis had ensued, & body uf 130 Sappers, selected from yolunteers as potential
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setblers, aailed froun Englawd, wnder Colaned H, ¢ Moody, bo the west coust of
Candela, and for five yoars foned the chiel agpency of oprning wp Pritish Cobumbia
and ut the seme Une reproscubed the sonaed forces of the Empire. Tl grope of their
work was wide ! they explored, they surveyed and issyed maps, they fonmded the
capital, they bocated tie roads aod constrncled many of them, ey erecled tualdings,
they even designed the Colany's coat of arms wmd postage stampz,  Above all, Uweic
Préfence was a guarantes that British Columbiy develuped by arderdy methods and
avaided the chaos which sinilar conditions had prodeced fartier sauill. The com-
pany was disbanded tu 1863 ; nearly ull the rank and file remainsl in British Columbia
—Ehe last died in 192y, .

Lhe article describes all this in detail qpd very apprectutively.  Though a minar
fncident in Corps history, it is one which eontnibuted to great reaylts and one of which
the Corps has every renson to e proud o oand it ia posd to kouw that ounr services ia
British Columbia are not forgotlen thars,

¥ B

THE INDIAN FORESTER,

(Chetoder, 193ty By far the most intotesting article, st least from the Jpoint of
view af the lavman, m this number js Specimens for the Foo,” by A, F. Minchin,
who aleactibes the means to b laken For Lhe safo transpart of the smaller fanna Ly
sea. For instance: ' A Irendly drink with the Captain will waaily result in
reptiles accompenying & passenger, Leavelling free of charge, and if ohjectivn ia rajsed
T carrying live snakes it can olten hoe et with e sgeesiion thal they should L
stowed in one of the ship's liebaats.™  The reviewer feels glad that the days of lis
veryages b and from India ane over.  Again, " In the Madrns Fregidency, oo of the
baldest snake-catchers of vur time was Mr, H. A, Latham, A perhaps antrue hut
anvhaw ppreciated tradition of him rons s Lt praace and & hot weather
afternoon.  Mr, Latham, the Conservalur, teturning thraugh the fecest fram iaspue-
tior : in his right hand & butterly net, and in his left, clasped at the correct wpot, an
incenydd snale he et caught. & stout Range Odfoer [name undortnately not
disgavered! completes the scene . meditetive, vet keepang his distance from the
reptile, follewing Tome hia olwcer. Soedden trimsformation : Mr, Latham is Lway
fifty yards after 4 Lutterfiy * whilst the Manges stands frezon with horror ! o
lus hand the neck af the lively strpent that had been fung inle his keaping Lefore
his ind had begrun ta work |

You [Auogeissus acumingla) 2 Burmese wood, has been foumd very efficient {or
waling tent handles, ote,

Muajor Fbney's article on Dawsiog,” in the |unc number of the KI5 Jaurnal s
yuated at sore length,  An editorial note puintz out (e valuwe of the sgisnoe of
dewsing in forestry,

(November, 19363 The number opens with an account of the Hailes Xational Park,
for the preservation of wild life, “The legakity—in the U1% at the point wlere the
Ramgarga debauches cnt to Bhe plaiis—is ideal,  The articl: is wall illustrated with
vhotes,  The hope is exprassed ehat g system of fair weather roads, wow undor con-
struction, will vpen up Fie area to visilors in two or three years’ tima.

" The Punjulr Eroston Confersnce ' is worth remling, while *' Irrigation Kesearch **
contaims Spme mtercating facls and theorics an the subject.  Experiments have
Lien made i America ko show thae wvegetation ks not acarly as thinsty as was
supposed | m certain counties in Califocmia, irmigation charges have been redueed
from £7 1o to L1 52, pee e, with na Toss of yicld,

In & review of an American book Eresion Coadrol on Muowentais Reads, Mr, Gorrie
mentians mn experiment i contont-waktling ©* o the newly raised cenbanloment
of the [helewms railway bridge, Contour-wattling Te—very accessfully employed
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in America— implies e staking down af grass oT Lpehwood fascines 3t a VI ol
about 5 foot oo elopes Fkely to be eroded, while the intermediate spaces art oW
with suitalle seed. The resalt, in which the stakes 4o their part by sprouting, is
that erqsion is very quickly prevented by A thick growth of vegetution. Another
wrinkle cancerns the making of roads on sidelong ground, whete the spoil, inatead
of teing bmrled Gown the Lhud, i3 conseryed in & framewark of iron ar reinforced-
concrote, scowing ws part of the foundation, apd thereby saving a large amwrant of
excvralion.

{ Plecember, 1035:] An articke on ' Charcoal Lurniog in the South Pegu furcst
division ~ is reminiscent of the days wlien charcon! whs the one and anly disinfectant
known in the Ay, and illustrations of improvised Kikus were to be doundd in field-
works pandats

We learn that in the cotton states of America, cotbon fnbric is bring nsed in road
constbnetion, as & reinforcing membrans petween the foumiation and the bituminels
enrfacing.  The jdea seems tou expensive lov adoption except where Sotiot falric
ix extremely cheap.

F.CAL
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Work of the Royal Engincers in the Evropean War,
1914-1919.

For sale in the office of che Secratary, Inautution of Roval Eogineers, Chatham,

COMPLRISING THE FOLLOWIRG YOLUMES -—

; }Bruging,—“’ith 3 mapd, 59 photographs and 31 plates.  Price 1329, {to members,
5.3,

Miﬁg?ts Mining.—With 25 phutographs acd 62 plates,  Price 125. 6d. {to members,
a5, Gd.).

Gsologioal Work oo the Western Froofl.—With 19 plates and I ;
Limited to soo copies, Trice 154, [to members, 51.). P and 9 photogTapin.

Rignel Service to the Eoeqpean War, 1814 to 1818, The.—{By special arran t
with the Signats Association} K. E. ﬁ*:i&stiey, M.C., R.A. [lute}rME;or, R.E.j,#ﬁﬁ?h
x photos and 2o plates.  Price 124, od. (to members, 43,

Eopply 0 Exgioser Stores and Bauipment.—Price 75, (to meombers, 8. 4.}

Walkas Iﬂu]lp],]r (Egypt snd Palasdine)—With 7 mupa, & plotos, 10 plates, and 2o
sketnhes in the rext. FPrice 82, {to members, 25. 64},

Water Sapply {Franca),—With 10 maps, 37 photographs and 41 p]atcﬂ. Price
165, [to members, 39, A simply invaluable compendivm of the work done in
this vital respeck oo the Western Front,”—Speclatar,

Wark under the Dirscior of Works (Franps).—With & maps and 71 plates,  Frive
z15 {19 plewibers, 58.).

s Dissallaneons,’” cowprisiog ;=—(2] The Crgapiration of the Corps, igi4—1g9:E,
{z}, Enginest Intelligence. (3} Camoufage. {4] Concrete Celiances and Factories,
5y Forward Coftounications. [6) Machirery, Workshopa and Electricity, (7)
Inwendations. (8} Anti-Aircraft Seanchlights,  (gb Schocle, With 105 Ylates and
Photographa. Price 20s. {16 mombors, 58.].

The whola of thess nine volames way be purohased by memtses lor 308,  Fostage,
exira in al} onmes,

Kotes for Oficers Frocoeding to India {ro3e). {35 6d. each; to members is 6d.),

Descriptive Aeccounts of gthar Foreign Stallonie— These are not boing roviaed,
Insteed, copies of the N.A AV K pamyllets of Drefed faformalion may be oltaiued
Iront the Tnstitution of WLE., &t the cast of sispence, post ee, with JL, Addenda
supplied by Chiel Engieers, ete.  These addends ate now available for Malaya,
EBermuda, Ceylom and Irag: Mawtitins {on loan goly] and Sedan (oo Jedn oaly],

The follewing ol desceiptive accvounts are aise available —Gibraiter {1g2z},
Hong Heng {19u7], Malta (i9a8], Jemaiza {19ed), Notrs on (he Ching Commrand
[tyae-1) akb 1y- each ; =od the Oficial Hawdbook for Bedtich Trapps in Egedt anid
Cypres (1u31) with ILE, Addenda (1/4).

An Outline of the Egyptan and Palestine Jnmpaigns, 1914 to 1818 —By Major-
Geperal Sie M. G, E. Fowman-Maeifold, K52, ¢.B, €06, D.EO., pod, late HE,
saventh Edltion, tozy. With 17 maps and sketches.  Price g2, 6d. {post free).

Histary of tho Corps of Roye] Engineers.—Vols. 1 and 11, by Majer-Geperal Whit-
waorth Porter, B.E,  ¥ol, 11T, b¥ Calonel Sir Charles M Walson, E.CN.G. ©.E, ¥,
late B.E. Three Yola, £r tos, to members, 7o, 64} (post frea).

Hintory of Submarine Mining in the Britisk Army.—By Biig-Geeeral W. Paker
Brown, ¢.8, Price £5. {to members, 35 4.} (poat frea),

A Bistory of B.E. fricket—By Captain B, 8, Rait Kerr, 0.5.0, wc, RE. [with
8 piates), Price 23, od. poat frec.

Histories of Companiss:—7th (Field} Co., EE. 1= &d, ln:rst freo.

1gh (Field) Co., BE. (Timstrated). 35 20d., post free,
#bth (Fisld) Co., R.E. 55 4d., post [ree,
a0tk (Fjeld) Co., B. Bo. 8. & M. =25, post {eee.

Tha Early ¥ear of the Ordpance Burvey.—By Colonel Sir Chartes Close, K27,
C.B, 0.M.G, §0.I7, F.R.&. illuskeacad),  Price fa. (to pembers g8, 6d.} poet ires.

General Sir Charles Pasley, E.C.B,, F.R8., D.0.L., Colonel Commuodant, B.E.,
LiR0-18ML—Price 14, id., post {ree.

The Temporary Rosds Dapsriment. By ** Roadsurvay.” 2= od., post fres,

The Tudividwsl Training of A A, Searchilght Units. ~ Ty T..-Col M. ¥ Grove=
White, T80, ¢.B.E, R.F. 20, cacl, plus pastage.
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o THE MIIITARY ENGINEER IN INDIA,

By Lieut.-Colonel E. W. C. Sandes, p.5.0., M.c., RE, (retd.)
{Author of In Kut and Capiivity, Tales of Turkey, ete.).
Vorome I
504 -k xxili pages, with 25 lali-tone iMlustrations, 18 plans in text,

and 5 maps in pocket, _
Witk @ Foreward by General Sir Bindon Bloed, 6.0.5., 6.0.v.0.,
Colonel Commandant Royal Engineers.
Price Twenty-five Shillings, post free,
{To Members of the Institution of Royal Engineers, fis. post free,)

Yorume II.
392 + xxii pages, with 41 bali-tone illustrations, 5 plans in text, and
4 maps in packet.
Price Fifteen Shillings, post iree.
(To Memkbers of the Institotion of Reyal Engineers, 62, post free.)

Kores.—I. Relired officers whe have been Members during the whole
of thetr service, bud have restgued wmembership, may also oblafs these books
Sor six shillings each, posi free.

2. Non-metsbers ordering Volumes I gud 17 logether can De supplied
Jfor thirty shillings, pos! free.

Obtainable from the Seceetary, Inutitulion of Royal Engineers, Chatham,

and at Hesdquariers of Sapper and Miner Corps in India.
THE ARTHUR FFOLLIOTT GARRETYT PRIZE.

Tue Arthur Holliort Garrett Prize is awarded for the best article
ceceived and published in The Royal Engingers Jowrsal in any year,
which deals with any of the following subjects . —

1. Trrigation and Water Supply. 2. Railways. 3. Survey.

The Prize is confined 1o officers on the Active List not above the rank
of substantive Major, either singly or in syndicates, and its value is
about {7

THE MONTGOMERIE PRIZE.
ATTENTION is invited to the conditions under whick this prize, in vaiue
about {14, is offered for competition each year.

r. The Prize iz awatded by the Counecil of the Institution of R.E.
in the manner considered best for the encouragement of contrbutions
an professional subjects, by R.E. Officers, to the Corps publications,
The Prize is confined to Officers on the Active List not above the rank
of substantive Major, either singly or in syndicates.

2. The Prize shall consist of {4} a book on Survey, Exploration, Travel,
Geggraphy, Topography or Astronomy : the book o br? whole-bound
in leather, and to have the Montgomerie book-plate with itnscription
insida: {4 the remainder of the year's income of thnI: Fu_nd in cash.

The following are suggested as subjects for contributions :—

(4] Descriptions of works actually carried out in peace or war.
(8 Invention. (¢} Design {excluding works of defence). fd} Labour
arganization on work. {¢ Scientifie investigations generally
{1 Accounts of exploration work and surveys,
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—the PRIZES!

HOPIEES tomm The Goldsimitne & Silversmilhs
Company afe worlhy qwards lor achisve-
mett, Thair distingeisbed desian and craflsmoan-
ghip wili b2 an abiding source of prics io the
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ankards ap Cugp Tup ard Cower
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ESTAVLISHED OVER M YEARY AN MILITARY TAILUERS AR AN MAKEKS OF
DEGE'S CELENRATED Y SEAMLESS KNEE-GRIP * BARECHES

] *“ Extensively patronised by Officers
: of the Royal Engineers *’

'~ J. DEGE & SONS, LTD.

Hilitary and Hnfti Tailors, Breechen Rakers
] 13 Conduit Street, London, W.1

Telegrams: Harkiorward, Picey, Londen. dficers waited upou at '
Telephone : Maviait 1325 Afikitary Camps end Barcacks,

Tolaphone: Woolwick oags. 1. Artlllery Fluce, Woolwich, 3.E.15.
; Ragant 3560, 6,8t James' Place, S.W.1,

J. DANIELS & Co. Ltd.,

- Military & Civilian Tailors, Qutfitters
and Breeches Adakers, '

R.E. AND R.A. COLOURS IN STOCK

e ——

CARLISLE & GREGSON
. 5, LEXHAM GARDENS,

KENSINGTON, W.8.

STAFF COLLEGES, PROMOTION, ARMY, NAVY

| AND ROYAL AIR FORCE ENTRANCE EXAMS.

SUFPLEMEKTARY  RESERVYE AND TERRI-
TUORIAL ARMY AND UNIVERSITIES.

. Telsgrams : ' Laxjam, Keos, Loodon. ™ Phosa @ Western, t2d7.
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EVERYWHLERE . . .

You will sce them Joing o full day's work . <day it
day out. ., .

PEGEDN RIFPERS uutung trenches for pipe ibes,
vablus, ete. . . . opening up read suriages - denoelishing
coogrete | ., apd many other hreaking johs,

VPEGZEON RAMBMERS are indispensalsle wherever earth is
to e conaglidated . . poooads |, . . hweilding foenda-
tions ., . actodeomes . busawd car parks,

‘I Fegrue Ripper sod the Pegeon Romumer sre enlindly asil-

contploned. are pelcol aporated, need ne suppiemontary equipren,
and A b maved from place 1o place by Gbe Ao,

PEGSON Ltd., Coalville, Leicestershire

T '

YK HEN faced with any found-

ation  probiem, remember
that wnder any conditions or
inany type of ground,

FRANKI CAST-IN-SITC
PILES
can  be sunk  quickly  and

eeouomically.  Write {or illus-
trated beooklet to:

Franki Compressed Pile Co., Ltd.

Head Office : 39, Victoria Street, London, 5. W.1
Morthern England @ Wellington Buildings, Strand, Liverpool 2

SLOTLAND : IRISH FREE STATL:
. Mes, Grary FParo- Memex. B T. Tampbedl & "‘
Conaral® T, Lid Cov, Thd., * l!“h l I
108, Dendlas Sirat, 17, Merrice Bow,
% TLAsaoW, ¢ BORLIY COMPRESSED PILES

cARREY MORE TONS DER O E

HANKAL WIMATHY won RS-0 TomG meh kil
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HAWKES & Co., Ltd.

1, SAVILE ROW, LONDON, W.1.
(Late of 14, Plucadillyj. ) ESTABLISHED 1771

Tailors and Military Outfitters
for the Royal Engineers.

{By Appontmeni—1T B.fzo707{K 207, Daled 7/10/2q.)

;;‘EIH:]IBI:—
24, 'THE COMMON, WOOLWICH, 25 p.m. Wednasdays,

L Aod

68, HIGH STREET, CAMBERLEY., e pm. Daity

Talephooe : BEGENT g”ﬁ' Telegramet © CAPTAINDY, PICCY,

187, "t
CAMEERLEY 920, LONDOR.

ESTAELISHED 1824,

CRAIG & DAVIES,

Militacy & Civil
Bootmakers, . . .

FRANCES 5T., WOOLWICH,

[\ od 1)

28a, SACKVILLE ST, W.l

Speciality : Butcher Field Boots

Bootmakers by Appointment
to the
Foyal Milifary Academy,
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