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*Expamet " Expinded S5teet has been in
successful and ever increasing use allf over
the world for more than 40 yeirs at a2
reinforcement for concrete ; It has excep-
tional qualities, aspeciatly In Jarge plain and
curved areas : it is particufarly suitable for
reinforcing concrete 1n foundations, walls,
floors, roofs, cuiverts, bridges, ete.

The 4}" and 3" mesh welghts are used
mostly for such work, and the 147, 2% and
&" meshes also In some cases ; the Jighter
weights of 1, 1" and 1}” meshes are
used frequently in concrete encasement o
structural steelwork, and In pre-cast tone
trete articles,

‘ExpamET

EXPANDED METAL
Britlsh Steel : Britith Labour

THE EXPANDED METAL COMPANY LTD
Patentees and Manufacturers of Expanded Metal.

Engineers for all forms of Reinforced Concrete & Fire-resistant Construction

BURWOOD HOQUSE--CAXTON STREET—LONDON-—8.W.1,

Works : WEST HARTLEPOOL. Established over 40 years

Sole Agenis for India—
WM. JACKS & CO., Bombay, Karachi, Lahore,Calcuttia, Madras.
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The Story of the Tunnelling Companies R.E.
during the World War

BY
Captain W. GRANT GRIEVE and Mr. BERNARD NEWMAN

-1 - . - .
2RUCE ] .,')/n 2ZR COPY, including postage

Bate_

The Honorary Secretary,

Tunneilers’ Old Comrades Association,

c/o The Institution of Mining and Merallurgy,
241, Salisbury House.

LONDON, E.C.2.

Please send me as soon as it is published in March, 1936,
.. cop(y}ies) of the above book, in payment for which

[ enclose a remittance for £

Name
{ELCCY LETTEAS)

Full Postal Address

Cheques, drafes and orders 1o e made payable to T.O.C.A., and crossad
“ Nation:l Provincial 8ank, Ltd.'"
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VICTAULIC FOR
SERVICE WORK

Past wf 38000 metres Bf 147 »tcel tules for the Water Sapply of
Poramevibe (Duateh Gadea

The raine s feted with Victanie joinls, asscmbled 1 naiive labour,
Text pressgre, 25 atmospheres,

VICTAULIC COMPANY Ltd.

KINGS BUILDINGS, DEAN STANLEY ST,
WESTMINSTER, LONDON, 5.W.1
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DEGES CELEBRATELD " SEAMILEYE ANEE-GRIF '* BRLEGHES

v Extensively patronised by Officers
of the Roval Engineers *°

1. DEGE & SONS, LTD.
Alilitnry and Bluftt Tatlors, Freeches Hlakers
13 Conduit Street, London, W.1

Telegraims Harktarwand, Ficoy, Londan Oificers wailed upon at
Telephons @ Maylaiv 425 Militury Cumps and Berrasks

Falephoner Wostwienk vogy. I, Artillery Flace, Woelwich, 5.E.18.
Repenl 3500, G, 52, James' Place, 5.W.1.

J. DANIELS & Co, Ltd,

Military & Crvilran Tailers, Qutfitters
and Breeches Makers,

R.E. AND R.A. GOLOURS IN S5TOCK

CARLISLE & GRI:GSONI

5, LEXHAM CGARDENS,
KENSINGTON, W8,

STAFF CCOLLEGES, PROMOTION, ARMY, NaVY
AMD ROYAlL Alld TORCE ENTRANCE EXAME N
CTVIL. SERYICE AWD TUNIVERSITIES, TERRI-
TURIAL ARMY AMDISUYPLEMENTARY RESERVIL.

refegrams: " Lanjam, Tens, Londan, ™ Fhore - \Western, 128y
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Al contributions lor 'The R.E. Joarnal from officers
on {ull pay {other than those secving in India), except
Memoirs and Notices of Magdazines, should e for-
warded to the Editor In duplicate as laid down in

K.R. 535(c), together with a statement from the
awthority {if any) under whom the writer is
immediately serving, tltat such authority has no
ubjection to permission to publish being applied
for. Officers serving in India should submit articles
for permission 10 publish to the Commander-in-Chief
in India, before dispatch to the Editar.

All Reviews on Books on military subjects are
incloded in the provisions of K.R. 535 (¢) (12ss).

Authors atone ara responsible for the statemenis made and
ira opinions expressed in their papers,

THE MANDI HYDRO-ELECTRIC SCHEME,
[UBL RIVER)

Hy CaPtamv A, GuruRir, R.E.

TT is thought that an acconnt of the Mandi IIvdro-Tlecins Scheme
will be of interest to members of the Corps, not only for its technical
aspects, it also because its incepticn 2nd carrying through to a
concazsion were due to the remarkable ability and personality of =n
utticer of the Lorps, the late Colonel B, C. Battye, 5.0, RE., and
althouiph it was carried out Ly the Public Waorks Department, 2L,
affigers hund & consideraiye share in the work, six being empioyed on
it at warinus times,

Hrstory,

Tn gel intn the pictore it s necessary to go back ‘o rgrg.  Coal
prices were high, factory plant i the Puniab had been falling Lo
pieces all throwgh the war, moncy wus plentifnl and all seemed to
favour a movement fowazds indusicinl development.  Accordingly
Sic Felward Maclagan, then Governor of the Punpb, was in a
favourable position to initiate a detailed cxamination of the Punjab's
industzial prespects, and, influenced possibly by the investipations
then being carnded ool fnle the witer-power resources of India by
Br. J. W, Meares, ¢.7.k., then Electricar Adviser to the Goverminent
of India, sponsored an inguity into the ceonemics of a hydro-electric
cevelopnient on the Sutle! River, with its concornitant transmission
and distribution system eovering a large area of the Punjab.

In 1gry, Colonel Battye had returned to Indiz and to an established
reputation for experience in hydro-eicetric engireering, based on the
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very successful Sinna plant which he bad eonstructed in 1972-14.
He was thus an obwvioes cheice for the investigalion the Punjahb
Government wished fo comwlucd and shortly after arrival was ap-
potnted to lake charge of this, He collected a small staff, mcluding
the wiiter, and during two yoors a vory comprole scheme for 50,000
kW was worked emt in deteil, full designs being prepaced for
Ireadworks generation and trunsinission at 132,000 volts,

Tn the eantise, Lowever, ‘urther exploration of the Punjab
Himalayas hat Loen commenced and as a result the URl River
showed promise of being supcrior to the Sutlej, which schane was
socordingly pigeon-haled in abaut 1924, The work done on this was
neverthcless by no means wasted, ns it formed the fowndation of
what became the Funiab Hydrp-Electric Branch, with a highly
specialized staff capalile of prcparing other schemes, as welT sl estined
to fonn the framework of = camplete depariment,

. The report on the Ubl River was it due course completed and

submitted to Governimen?, “ut by then fimncial conditions were less
favourable and eriticism of Government’s activities in gencral more
vocal, with the result that sznclion to proceed was not granted until
early 1926, and cven ther many hend-shiakings were fndulged in by
those who deprecated Government's embarking on the apparently
dengerous experiment ul clectrical supply.

The general history of the schieme is that work was started in
1926 and came to #n end in March, 1933, except far distributios:
which was still only partly finished. The criginal estimate was for
Rs. 450 lacs {approximately {3} reitiion sterling), but as time went
on this crept up, as eslimates Save a way of deing, to about Hoo lacs
fsome {43 millior: sterling), which is Delieved to be round about the
finu] fGgure,  3ut this includes a considerable amount of work net
directly productive for the first developient, but essential for {ntnre
cxtensions and which weuld present costly engincering dificulties if
left until later,

There were at least fwo cconsious when the Governmenl scrously
considerzd entting their Josses because they were nervous of the
commitments they were facing; and since at the time praciically
the whole body of expert technical knowledge of the kind which alone
conld reassure thers was, as far 2« the Punjab was concorncd, within
the IIydro-Eleciric Branch itself, a cominitlee of inquiry of experts
cutside the Provinee was cventually appointed, which fortunately
gave the situation its Blessing, and work was allowed to process
imhampered by other than spuradic opposition ix the Punjab Counecil.
It is, however, zet too much to suy that only the indomilable
energy and patience of Celonel Battye and hLis supreme grasp of
finznee and technicalities saved the scheme from wreckage, But
to-day the haltlc is forgoiten and the Funjab s not a httle proud of
its possession.
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(:ENERAL DESIGH,

The Uht River development is at present rated at 36,600 kW
maximum contingous owiput, but fhe tunnel, pipelice and power-
house building allow of an increase to 72,000 kW—the desizns were
fruwned dhroughout so as lo pramit future extensions. A forther
development of 48,000 LW is possible by faking the tail-race waler
throagh a second drop of 1,800 feet cr so.

The site of the work is shown on the tmsmission meap and the
loop formed between the UM and the Beas supgests at a plance
Lthe existence of conditions fawourable to water power. The Uhl
has its source in glaciers at 6,000-20,c00 it and does not wely an
rain alone for its fow, so thal only a telatively wmall divmal storage
rescrveiv % mecessaty, The opsrating head.is 1668 fest and a
relatively small gquantity of water is needed, some 400 cusecs at
full load,

The generating pocticen of the scheme vonsists of :—

@} A headworks system in e 1Thl Valley, comprizsing weirs,
contrel gates, ducts, decantation chambers and frash racks
for getting rid of muspended matier (a very important point
with a high head if axcessive wear on the turbines is to be
avolded) and the resecvair.

(&) The tunnel and surge shaft,

(¢} The pipehne.

)  The power house, lurlines and generators,

ey The maim switchpear.

and the tronsmission elements are:—

fi} The step-up substation next to the power house.,

{k} The exira-high-tensicn transmission Ire and branch lnes.
(7} The step down substations,

() The rural lines and the local distribation systems in the towns.

A word muy perbaps be saiid here regarcing the method of carrying
out the construction, It was o Government underiaking and
administered as ihe Hydre-Lleciric Branch of the Public Works
Department, with ifs cwn Chie® Engineer (Colonel Batiye), Al
cesigns sl specifications, and the oceparation of all confracts for
y.ant and machinery, were throughout undertaken by the design
oihice in Labore, christeped the Engineeting Circle,  Actual con-
straction dovelvod upen twe other cimcies—one at the power honse
sres andl one for the whaole transmission sysiem. Adequate lisison
was kept between design and execution and the systemn worked
adirzbly, both sides being free o work vn their own very different
proboems.

In deserbing the schema in some detafl it will be convenient and
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quite Togical {although the reaction of every part of the scheme on
the remainder was constantly feli during the design stage) to start
al the load and werk hack Lo the generating end.

The first step in design was {o fix an cconomic hmitation for the
tramsmission systent, taking intn aceount the interaction of capital
cost, probable load and ‘fechrnical facters. O these, the last was the
simplest and gave one or two immediate editeria, the first of which
was vollage.  The work on the Sutic) Scheme had envisaged a trunk
line voltage of 132 kV, the Erglish grid had subscquently
standardized on this, mul, while certain systems n other parts of the
waorld had gone to 220 KV, there were net many 1bove 132 and there
wonld have had to 5e some very cogent reasen, such as 2 [arge block
of demand, perhaps 300 miles from the power house, to justify
exceptionally high voltuges.

Lahore, at zgo miles fzom the power house, was roughly the centre
of gravily of the load and 132 KV was very suitzhble for this distance,
using synchronous condensers fo limit the vollage variation | but as
an altermative 110 kV with more synchronoas condenscrs wWas
investigated.

The: load was, as always, probletatical, and, 2lthough a great deal
of research was carnied out into the icdustiial state of the area to be
covered, it was dillicu’t to say wha! propertion of existing plant
would convert to elerirical operation and to what sxtent tolully new
demands would develop. And althocpgh ene could confidently say
that some day a demand for 50,000 KW would exist, the problum was
whether it wonld be in ten years or Hurty.

However, eventually from the mass of cvidence aecurnulated,
certzin conclusions regarding load were arrived at—ultimately 2
matter of judgment and lime alone will show how near thay were—
and it was decided to desipn for a power house oatput of 35,000 kKW
diversity factor cancelled very nearly with line losses and the power
to be delivered to substations ronshiy totalled to this fgurc. The
subslations and esfimated lcad demands for design purposes, in
VA, nre shown on the man of the lransimission system, nnder each
town, the power factor of the sulstation loads being taken as -85
lagging. These towns arc the prineipal induslrial areas of the
central Punjab and no load of any size within effective reach of the
tranemission system was omitted.

These conciusions as to voltage limit and magnitude and locations
of substation loads werc, of course, of major impxatance—althongh
they took a considerabiles time, the hest part of six menths, Lo arrive
at—and enahled the fnal desipns to Le started {the designs for the
project put up to Government for a:lministzative sanction were, af
coutse, preliminary and lialle, as actually sccurred, to ronsiderable
mocdification).  The construction circie, however, had plenty to do,
and indeed {or yet another year, in geiling itself organized, housed



SEEEMERE.

THE MaNE]l HYDRO-ELECTRIC

Teyt.]

feoaz}

Sicby S aroied

kﬁmﬁﬁuﬂ\ LAY AT CAETTNT

OrephaAr? o fonas sy phoy

s AL PN
_m.‘.uﬂv.llﬂ.h.}ﬁ. = h\ﬁ....%.v‘

1111111111 - - Ll ror il
e r— [ - e
—_—_ - = actan

——— Srpcs L0E1 EOIES
MEEL S P E FFINTN LT

WALICAC NOISSVTNENL 0 NETS
ZAVIHIC DM DI T QAR SEAET 7

Faee iy



& THE ROYAL ENGINEERZ JOURNAL. R ame

and officed, transportation prosems dealt with, tunneilkng plant
erected and all construction plant asscnbled; and i fact was oo
hurry for actnal project designs.

TRAHSMISSION SYSTHEM,

To continue with the trensenission system, the design had to be
direrted towarnds a furihor series of decksions on the following points,
to mention only the most important :—

{7) Materalef conductors—copper or aluminium steel | and thei
51285,

{b) Veoltages of branch lines

{¢y Heights and zpacings of lowers and spacing of conductors.

{d) Permiscible voltape varialion.

{#£) Line losses and their finarcial effects.

() Caparcity of synchrenous condenser plant.

L

It would roquire a scpatate paoer to give the progress of all this
design tn waything like delail, bt the methad reughly was to vary
one factor at a tinie and study the financial effect | and a very Inrge
series of calculations extending well over a year eventually pointed
lo an optimum combination, resulling in o decision fo adopt
aluminium sleel conductors, 132 kY {rom the power house to Lahore,
&6 BV for the branch lnes (with one al 33 BV} amd 11 BV for rural
Yimes,  The synelionons comndenser capacity which contrels voltage
canditions, while definite for the fully tewled scheme, was tlesigned
for {rstallation in undts of 10,000 KVA, o be put in 2t Lahore and
Armrilsar 45 the load builds ap.

The tmnk line {132 KV! 5 double civeuit, cereied on So-f%. steel
towers spaced r.oue ft. in the plains (running »p to 3,360 ft in thy
hills), with aluminium steel conductor {30 % 102 al. over 7 x "1z
steel for hills and 30 % 09335 al. over 73 0535 steel for plaing) ; prouad
wires, prowvided throughout, soe alse all steel. The 66 KV branch
lines are single cironit cermed on towers g0 L high with al, stesl
conductors to suit the loading. Anchor towers are provided at
mtervels to give stability and isolate the effzcts of breales in the wires.
Tosulatars are of the dise Lype, the numeba per string varying frem g
on the hills trank liees to 5 on the 66 KV branches,

Certain river crossings called for speciat strpctures and heavy
fourndetion work 1o enable the river to be crossed in o single span
of aboat zo00 £, AL {he Beoas crossing foundations, woth was
hampered by one of the piars beiog sunk ever a complete constmetion
engine, leff in a borrow pit. where it had fallen and been buried, by
the onginal Duillders of the radway in the ‘sixiies,

The sobstations at Kengra-Dharamsala, Pathaukot, Dhariwal,
Arnritsar and Lahare are provided with automalic switchgear which
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on a fault cuts ont the faulty cireult, between adjacent substatinns,
leaving the good one in opetation.

Substations, which are of the ontdoor type, vary considerably in
layont zecording to the size of the lecal load and whether the voltage
is 13z KV, 66 k¥ or o junction of the two, but & strenuous effort
was made o standardize on the foamfurmer nnits even at the cost
af putiing in stightly excess capacity in some places.  This resulted
in lower cosis per kVA and certainly has simplified the preblem af
spare units aml spares in defail.  Transformers are seli-cooled, oil-
irnroersed, three-phase nmifs,

The suhstotion switchgear normally contains aulomatically
operated oil-circult breaiers (rupturing capacity 1} million kKVA for
132 kV} of the line voilage for feeding the IIT. side of the frans
formers, and indoor metal-clad geasr for the 11,000 velt distribution.
In addition there are hand-cperated 132-or b-kV iselating switches
interlocked with O.C.B's for isolating the station complaiely, and at
ceriain stations as menlloned ebove, automeatic sectionalizing
switches, Al substations have Lheir own ralway sidings (except
one), crancs, operators’ quarters, water supply, cte., and they and
ihe power house are interlinked by a special telephomne syslem, run
on steel poles, parallel to the transmission lines. This was with
some Gifficulty alivwerl to Lo operaled by the Branch, the Telapraph
Depastment being at one time inclined lo consider it as their
presopntive,

TPower HoU:k,

Coming now Lo the power hovse area, the step-up is from 171 kY
on the senerators <o 232 XV o2 the trunk line and the step-up station
follows the substations In its generad features, although fwo of the
transformer baniss here are zz,ouo kVA 3 single-phasc per bank and
have auxiliary air cocling. ‘The step-up station, on an aren about
s00 ft. by oo, is some 2o yatds frem the power house, which necessi-
tated o cable subway to carry the 11KV paperinsulated lead-coversd
gebles from {he power hovse.  This separation was dictated by the
confprmation al the ground, the locality Deing 4,000 feet ahove sea-
level and sub-momtane in chatacter.

The power house contains at present fowr direct-coupled 12.000-
kW B.T.H. gencrators driven hy 16,000 hop. single-runuer everhung
Pelton wheels (by Boving and Co.) at 4283 rpam. under an effective
head at inil load of 1,h68 ft. The turbines zre governed by =
combinetion of gate contrel and deflcetor jet and an over-speed
shut down mechanism is provided.  The generators are 13,333 kVA
al - power factor, 17,000 vol: star connected with automatic voltage
control to ggoo volts.  The cxeltess, BB LW at z30 volts D.C. are
on the same sha’t, and an auxiliary exciter (3-8 kW at 240 volts)
it carnied as o further shaflt extension to give quick response voltage
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control as the load fluctuwates ; thare 3= also an auxiliary nolez-
driven exciter.  The chasging current absorbed by the transinission
systemn i3 of the ovder of 20,000 kVA, so thatl it is newessary to Ton
two generators vontlnucusly even al limes of Tight soad.

From the generaturs tun the roooo-volt cables in ducts to the main
gwitchgear, which is of the metal-clad dvaw-out type amd housed
in a separate swilch-room.  Above this sud commaumding 2 view of
the turbine Bouse is 2 contcl-rapm wiih an elsborate series of DLC,
{2o0-v., batlery or generate:] at choice) operated panels, by which
rurnplete remote controlis maintaimed to all automatic switchgear—
II000-valt gear in the power house, the numerous aog-volt hoards
controlling lecal circulfs amd lhe r3zooo-velt gear in the step-up
sulistatinn,  In addilion, manual operation is, of course, possible
shotld remote control fafl.

An auxiliary turbine and 640-KVA 400-v. gencrator exists so that
power house lighting and power s indepenient of the main generator
supply.  Blolor genenders, a Pattery systern and interconneciion
uf all these make faflzre of the lghting exciter and switch control
syctems almost impossible,

The relay system for antematic scctionalizing of the frunk ling and
also for penerator and fransfarmer protection 1s elaborate and covers
every conoeivable kind of Lanll, {he inlentivn heing to isolfate the
frglt with the ntmest rapidity, while keoping alive the apparatus or
transmission ling circuit unaffected. Translay baianced current and
avercurrent and earth leakage for transformers, overcurrent nogative
phiase sequence, over-vollage and over-frecuency for genersfors
cover the main system of protection. Al eisclrical gear was sapplied
and vrectod by the BLTOH. and b cablos by Messes, Callendars.

The power house building corsists of three parts, namely, a

block, and a switch annexe for the main rz-EV gone. Tt has heen

esipned an carlthquake-pree! principles—as indeed are all baildings

in the area—and consists of a steel framework with very thin cement

plaster and expanded mefal walls,  The forndations are mass and
mforced cencrete, as are the t2il race and wels spilivay,

Civie FoNGINEERING.

[Maving considered the power house, it will be convenicnt to
describe in general tens the civil engineezing problems connected
with the whole ares, and the fist point is that railhead was at
Pathankat, 1o miles away, a2 construction plant and materials
curing the first bwo years having 6 come by lorry or bullock cart
along the read, which cvenluclly runs Lo Kulu and Tadakh, A
narvovw-gauge tailway was, however, started by the Worth Western
Railway in xgzb and in tgzq, when the really heavy stuff was due o
arrive, this pard of the {manspertation zroblem was solved.
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[t was evident during the project estimate stage that thers were
golng to be very cansiderable labour, housing and transportation
problems, unless modern methods were adopted, and accordingly ot
was decided to use power im every way possible. S two subsidiary
hydre-electric stations were rapidly built, one on each side of the
hili, that in the power houss avea being Hoo kW under 740 ft. head
and that on the headworks side goo KW at 2o ft. head. From these
stalions transmission was 2t Tr,000-v, 3-phase AL, all over the arsa,
stepping down ab six substations to the working voltage of 4o0.
The {nllowing paragtaphs cover the construction plant worked off
this system.

The main transpertation problem was the conveying of stores
and plant to the varions points up the pipeline {inclwling tie pipes
therntelves) and to the sputhern lunaed heading, and all the material
for the headworks ares and the north heading, fe., across the pass
znd down the other side. The Isvels to bewr in mind are, nearly
enough, power house 4,000 ft., Ukl River st the tunmel enranec,
6,000 ft., keight of e pass across the intervening range of mountains
4300 . In addition, quarmics were cstablished just above the
pipclice which suppied aggregate for all the pipc anchors and
power house Toundations and this had to be bronght dow.

The heaviest oad wes 12) tons {the autematic valves =t the flop
of the pipaline at 2 ;wint known as tunnel exit), and events justified
the decitien to go boldly for electde motur-driven cable-operated
hzulares, one from the power house do Lunnel exit of £5-ton capacity
(2,000 f1. [ift), one from this point to the near side of the pass (2,300 ft.
Yift awl 73-ion capacity), and, from the other side of the pass dewn
ta the river, a third ul 5-ton capacity and 2,300-ft. drop in fwo
stages, with an electric winch at the {up and another hati-way down,
the loaded trucks being transferred from one wincl to the other.
The pass across to the Uhl Valley was traversed Iy 2 2 £l in-gauge
raifway, 1L miles long, worked by a Sentinel steam locnmative
This pass was complefely snowed up every January and Febroary,
which shut down all meods carriage and made ever foot traffic
hazardeus, and in 1933, the loca,, after four years of sterling work,
4mizhed magnificently Ly bring avalanchec over a precipice, where ifs
biestes still lie 1,500 {t. below,

The haulages on the power house side were of the halanced type,
it i3, oue car came up 25 the other dropped with o double-line
croseing place at the middle of the run. Anyone who has ski-ed at
Davos lately will have gone up to ihe Weissfluhjech in exactly the
same kind of thing (actually made by the samoe fon}, althowg
the cars are more palatial.  The Jower hazlage, from the power house
to tunnel exit, worked every day and most nights for three years and
gave practically no trouble.

The nuxt important power consumers were the two compresser
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stations for driving the tunnel headings—they wore tot only com-
pressor stations, but substations for the {onned electric power and
light requirements, wiich will e considered in rmere detail later,
and contained three compressor units for the south heading and two
for the north, and moter generators end ventilaling blowers, Other
electricaily-diven plant consisted of mmany concrete-mixers all over
the area, two crushing and screening planty for agaregate, a workshop
on cach side of the hill, electric shunting lecos., cranes, pumps, and
1 dragline excavator wlkich operated on the power house site
excavation and then went across the bill for the reservoir.  Fimally,
of course, clectric light everywhere, and, of immernse value for the
co-otilinztion of work, o thirty-U=e sntomatie telepheone exchange
and a manual one for Brot [the general name fer the headworks
area), with manuals for cach tonnel heading. (A very complete
paper on the construction: plant wax rend by Col. Battye before the
Putijalb Engineening Congress in 1g30.)

The general system of civil constructien throughout the works
was concrete, plain or reinforced, and the volume of this represented
by ithe headwerks, funncl linings, pipe anchors and power house
and other building foundatioms mins into enommous figores, It was
comsuquently well warth while to establish a control of concrete
guality and this was carried out hy the Restdent Enginecr, through
the mmedinm of an elaborate systom of specilying, sampling amd
testing.  The ratios of cement, apgregnte (oarse and fine) and water
were ladd down for 2acl: class of work and the vadous contmactors
tgidly held do this. Aggregate and samdl was, of course, tested
frequently, =3 was the cement parchased by the department and
imsued tor the work,  Asa point of organiration, it may be of interest
that the Resident Engineer alto was respensible for all major
surveys and alignments, and the execalive staff had not to bother
with this cxeept for sulwidiary setting-out details,

HEamwonKs.

To turn new to the headworks layozt, the generating plant heing
rated ut 38,000 BW and the head being abont 1,700 4, it was not
difficuit to arnve at the maximum ameunt of water to be handled,
and with an assumed load factor and a study of ‘he flow curves of
the tiver the storage requiremenis were srrived at. The final
decision tegarding head and flow was a guestion of selecting the
best combination of power house site and tunrel enfrance and,
Wit the above Rgures as o basis, a series oF caleulations were made
io determine this, Acieally, the foin of the rver valley fixed the
tunnel entranee within fairly narmow limits and the tunnel exit
and power house position wene lerpely decided by the relative
amounts of excavation involved in the lattcr, and by the choice of a
satisfactory pipeline rowle, for which there were only thres real
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alternatives. It may be further added that the tunnel emtrance
position was selected with an eye on the eventnal building of o zoo-ft.
dam, should the plant capacily require to be extended, and the size
of the tunkel also provides for this extra flow of water.

The headworks, 1.6., everytaing abave the tunnel entrance, is shown
in the plan of this area. It will be seen that, although the EThI
Liver gives the scherre its parme and supplies the larger share of the
water, a confrol weir iz placed neros a tributary—1le Lambadag—
whose confributio: is considerable, Doth are snow-fed streams
obeying seasonal flucluations a5 the snow melts, and also subject o
sudden and intense flocds of scveral hours” durstion in ihe rainy
seuson fAugost principaly).

The Lambadag water having been brought inte the Uhl hy the
wair and a short tounel aned cuct, the combined waters fiow past an
inteke gate with a weir [crest-level 0,005), and a control gate of the
tilting type across the main river Zor megulating the inlake fow.

This intake poimt is about a mile upstream of the tunnel, o constder-
able distance, lml the altemative of locating it Iower down would
have meant heavy civil works and mere difficult Zydraulic conditions,
particularly in times of heavy ffaods.

The water now enters & decantation chamber and stilling pond
provided with a scour, so that most of the =ilt brought in is seftled
and at intervals can be tun back fo the river. After this comes a
covered reinforced-concreie Juct, aboui 2,000 ft. long, running nte
the forebay works which cansist of two rapids and a flume, followed
by tie forebay proper with its conleol gales leading into the reserveir
(eapmacity some 8 million cubie ft., ahout 23 {t deep, roughly ablong
and 1,zo00 [t % 200 {t. in arca). At the forebay there is an elaborats
system: of rotary trash racks, clectrcally operated and seli-cleaning
by hydraulic jets, which remuve swface debnis, which would sther-
wise zpach the Teservoir,  Mear the downstream cnd of the reservelr
are two valves contrelling the entrance to the funmel, which can be
fed either irom the rescovoir, or by an altermative duct joiring the
forcbay to the tunnel direct, so thatl Lhe pesesvoir can be ¢leanad or
repaired.  These valves are of the lintterly type, 8 ft. in diameter,
and zre hand-operated from a staging built above reservoir waler-
leval,

The actual construction of this headworks layout presented the
normal difficulties associated with exuvavalion atd concrefe work in
rocky riverbeds, and de-watering problems were always (o the
fore, Apart from this, il was o straighiforward matter of heavy
excavation in bouider seil, will a tremendons amount of blasting
and a considerable quantity of R.C.work and gate and valve ercotion.
The dragline excavator did very guod work here bul more as an
appliance for moving heavy bouiders than as a dragline,
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TUMNEL.

We will nonw turn to the tunnel.

It has already been indicated that the location of the entrance
and exit Tequeired a great deal of study and the same may he said
of its diameter znd =lope, the deciding upon of whick called for the
nice balancing of cost against losses in friztion and therefore head.
The ultimats choice was for 2 cireular tunnel driven te 11 ft. 3 i
diameter and lined where necessary with I {t. of plaia concrete {but
rock conditions as found while driving led fo a considerable amaount
of reinlorecmettt being put in).

From the tunnel entrance inn the Uhl Valley to the funnel exil al the

top of the pipeline was aver 15,000 i, a very long drive for twn
Leadings, and it was considered worlh while to drive a 1,200t
adit, § [L. %6 L., from 2 side nuflah on the south side of the mountain,
thus givingr twe more faces to work on, This was a most fortanate
decision as the hexding from tunnel exit (actually two paratiel bores
for 1,000 it) was through extremely difficult reck, shatiered and
requiring Llimbering the whole way, and this heading had to be
written-off completely as contributing te progress throngh the hill.
At 1,000 ft. from the tunnel exit is located the surge shaf:, 38c it
deep from pround-level above, and furthermore the iwin tunnels
from tannel exit to surpe shalt base camied G-ff. steel pipes the
whole way—the pipeline can be said to start Ivom the surge shait. -
50 that this localily hed plenty to contend with without conlributing
to the main drive,
i Omn the north side no true adit was pessible and this heading,
therefors, consisted of ane face only with a subsidiary cutlet {known
as valve adit) running out downslreamn of the main portal from a
point some 500 it. in, where was located a chamber confaining another
E-ft. butterly valve for shutting off the tunnel fow. The object
of this small adit was to provide an aiternative mucking path when
the completion of the duct from ferebay and reserveir should closs
the rescrvoir route, and to give access to the tunnel valve during
operation.

Thus tha tunnel driving was split up info three portions,

fa} The rorth heading and valve adit,

(4 The {wo south headings, one to the north called ** mid point *
and one to the south called ' surge shaft ' ; and tbe south
adit. ]

(£) The surge shaft and pipe tunnels,

The prological structure of the mowniain was far irom homogeneous
and bands of guartzite, gneise and granite occutred at tregular
intervals in the predorminant rock, which was a grey mica schist,
larninated] in texiure, exceedingly hard to drill But so lacking in resl
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cohesion as to be prone to fall in large masses, o the very considerable
danger of those working in the tunnel, while 2t many places, owing
to the water percolation, it was {ound in disintegrated form, almaost
mud, which flowed into ihe tunrel as fast as it was removad und left
enormoys cavities fu the roof. i was impossitde to foresee all this
in clelail, and the plans for drving the tunnel weze at first based on
assumed conditions, bzt many expedients fo overcome spceial
difficulties had to be evolved as the work proceeded. Supports
tz the roof and sides were necessatry on 45 per cent, of the drive,
and steel franes with R.C. stabs were adopted, timber of any notmal
cize being useless under the pressures.

The primary essential in the tunnel work was speed, sinee the
driving alene, apatt from conereting, was estimated to be a thres-
yuar jub at least and could not start before 1928,  Ience everything
possible was done to increase the driving tate and & few factors will
be enumerated.

T, Twealy-four hour working in 3 shifts of § hears each,

v, All dritling done by pneamatic drills. It was hoped to use
bar-mouated drifiers on 4 specinl travelling carriage, Lt
they were teo heavy for the labouwr 1o manage, and the
wel jackharnner was soon siandardized.

5. Charges fired slectrically off Hehting mainz,  (Gelimnite used
thronghant, heles abhaut & to § 1, deep)

4. " Mucking " or removing débrie from the face done by
machine. Not uniformly swccessful as  the wmucking
machine clogged and decailed ralber easily, purticolarly
in the morth  heading  where water mn down-hill to
the face.

5. lilaborate de-watering arranpements in the north heading, which
ran downhill. The infiow was not large but a constant
source ol traohle and snzicty and only dealt with by
having several small electric centrifugal prmps, sasy to
handle and move quickly up to the heading and away when
blasting.

H. Elechic laco, traction Lo hauling away the spuil—iattery-
operated forward and, in the north heading, trolley Sarther
bacic where overhead wires conld be slung safely.

7. Pueumatic sharpening of dritl steel in a smithy al the lunnel
mouth.  §-inch holaw hexagon sfecl was gsed imonghont
and wasz shanked and sharpaned in Ingersall Rand Leyner
sharpenars, using special dics and formers.

B, High-grade ventilation so that the heading couul be cleared
quickly afler the blast.
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. Elenivic lighi throughout.

0. A special travelling conercting frame, so designed that tunnel
traffic could pass through it while comereling was going
on.  Pneumatic concrete plagers were used to a limited
exlent.

In addibion, there were many dovices and details of organization
which evolved as the work procesded, #ll aimed al incredsing
footage.

IE will be eppreciated that all the plant envmerated was duplcated
for each skle of the hill, that for the exit end (Jecated at the adit
racuth) being about twice as much as or the north heading, as the
forrner had two faces to work on,

The wompiessors were Browett-Lindley verrical two-stage, giving
fon cubic [est of free air &) oo . 2md absorbing 120 BUH.P. at
363 tpam., two sets in the north compresser house aod e in Bhe
south, the compressed-air supply to the funnel being throuph 4-in.
aml f-in. Victaulic piping. The wventilating ducts were 16-in.
diameter welided-sicel flanged pipes in 1o-it. lengths and the duplex
Hlowvers were capable of delivering 3000 cubic fect of alr at 1,500
r.pam. and H.000 at 3000 r.p.m—one set on the notth and fwo an
{he south.

The seutl: adit was started in April, 1028, and this and its
subsequent bwo hewdings, one towasds the inid-point and the
ather back towards the surge shafi, were from the beginning to
the end wnder the charge of AMr.o W, V. Duroiicff, who has given
& detailed account of hig work in a most able paper sulmitted iz
1933 {o the Institute of Engineers, India, which pained the Viceroy's
Prize,

ITis mid-peint hending, 2.6, thal working 1o the nertl, ran through
cascades of water the whole time—which most fortunalaely drained
raluraily as the heading drove slightly up-ill—resulting in tons of
Cebris being Drought donwn from the roof at a mumser of places, one
cavity beinp as large as 2 fair-sized cotfage. The poly solution
cventeally was to grout the mass up solid and fznmel throngh @t
aiter il el solidified,

The north heading in the Uk] Valley starled in 1g2g, and thewoter
was fortunate enoumh to be given this fo do and mannged to start
np and organize the work and drive the heading for 18 menths, when
it was given up oo promolion e anether charge.

ITere the water was less bat cen towards 1he heading and required
a troublesome system of pamps and piping, and the upgrade zlwo
meacde the removal of speil very slow as i taxed the battery locomotive
to the utmost.  But it wes on the whole sasier funne:ling than the
south heading, except possibly in winter as regards extornal
dilficoltics, when the zrea wes snow-bound and emerpency stores
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ard food lor labour could anly be pot over the Rill with great trouble.
There were aise one or two scares when the tiver was in high flacd,
and reached a dangerous level @ drom the point of view of flooding
the heading completely, wia the partially excavated reservoir, but
the hatles held and all was well,

The main headings met on 15t March, 1932, and fhere was some
cause fur satisfaction when it was found that the emor in alignment
was only p-inch in lovel and J-inch in Wine, This may be attribated
to the meticulaws triangulation carried cut by Mr. A. Bend, & retired
civilian cfficer of the Survey of India, awl Lo the painstaking line
and lever work done in the tunael itseli by the Rosident Engineer,
Mr. 2. 5. MacPhail, who was an officer in the Corps during the War.
He had a gacat deal to contend with in the way of nwise, vibmdinn,
chiest, smoke and water, the worst of condilions for accurate survey
and from the unwitlingness of the tunnelling zanes who were working
on o bonus, o stop tunnel traffic for his wock., With the main
criving finished, the back of the job was broken and the lining work
and the surge shaft heading were able to quicken up, with the resnlt
that the funne: was ready for filling in Qctober.

A few words oo the lining will perhaps be of interest.  This had a
double function, to reduce friction and to prevent leakage when, if
aver, i z2oo-ft. dam showid be built across tle: Ubl, thus pmibing the
tunne. under considerzbic pressurc. [t was hoped that a plain
concrete ring would suffice and fhet certain prandtic sections could
even be txmmed off and Left unlined, but as the driving mevealed
the shatiercd nature of the reck, especially in the southern heading,
it was decaidedd to line thronghowt and prout under pressures of 210 1b.
or 320 b depending on the clrcumstances, and trayomned the mid-point
fo put in reinforcomtent with an exira 6-in. band of dense concrata
applied with o comest gun, This was considersd to be o job for
expaits who had done it before, and o Swiss Srm with Ilalian laboor
casried it through.

Hralaxs,

The 380-fL. surge shaft which, as has been already indicated, was
at the junction of the pipe tunnels ard the tunnet proper, is of the
Jolimson differential type with a Ho-ft, concrate riser and was sonk
from above by ordinary methods using an electric winch, minehead
rear gnd buekels.  Ttwns excavated to 12-ft. diameler al Hhie top and
16 at the buttom and was Lned with a feak of eoncrete,  The mack
was breacherous, althougl sullicicotly hard to need blasting, and
timber shoring had to be msed.  The bulk of this work wes carried
ou: by Lient. {now Captzin} N. Doddingten, R.E., under Ciplain
{now Major) R. D, Keane, K.E. Tlwse two officers were also
responstble for most of the pipeline work,



The Mandi hydro electric scheme - captioned photo



The Mandi hydro electric scheme - captioned photo



North heading after lining.

The Mandi hydro electric scheme - captioned photo



Tunne] concreting {rame

The Mandi hydro electric scheme - captioned photo
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PIPELINE.

The pipeline starls from the surge shaft base, in the form of two
O-1L. pipes, each rumning in what was its own tenmel, but now con-
creted up to form an anchorage with the Wil These pipe tunnels
gave an immense amourt of trouble, and sobsidence of the hillside
duz to tunnelling was so serions as to crack the fonndations of the
lower incline winch honse a hundred fect or sn above, which I
ter be hastly abandened and rebuilt abuve the danger arca.

Or emergence from the pipe tunuels the pipes each bifurcate into
twe of il 7in., whicl then connect with two massive streamline type
cviindrival valves for antomatically cetting off the tunnel water in
the event of a pipe burst.  One pair of 4 ff, 7-in. pipes belonging to
ohe &t pipe is blanked olf, as it ix provided for future cxlensions.
The other tweo pipes mn down the hill paralle] 4o the hanlage incline
and are emberlded in mossive concrete anchers at intervale of aboct
250 fi, expansion joinis being provided liztween snchors. Inter-
mediate supperts are fixed over which the pines are frec Lo stide on
expansion.  The pipes are ol steel, rivefted with inclined but:
joints, and from 4 L 7-in. diameter at the top changn fo 4 ft, 7 in.
just shove the power house, where they are bandod farextra strengliz.
Af the Inwest anchar the two pipes again Dilurcate ints four of 2 §t,
7 1., one for each furbine, mud ench pipe s controfled by an
clectricallv-operated valve,

‘LThe pipeline was ghven Lo the manafacturers to erect amd presented
litthe difficulty besyond good organization and transportation arrange -
ments, which the hanlageway was able to give.  On test, less then a
dozen rivels showed any leakage, which shows 2 very high standard
of work on the part of the condractors {Ferrums, Lid., of Katlowitz,
Poland).

Detnils of the generating plant and fransmission system have
heen miven in the carly part of this article,

Locar DistrizuTion.

It remains to say something about local distibntion,  Apart from
any extensions since 2G33, when the writer leff. the schome, thore were
eventually 16 tawns to be elecirified and the work was given to
Mizsrs, Callendars.  There are, of coursc, special difficulties
connected with wiring up Indian cities with their narrow and
rortuous streets, and that these were overcome while observing
safety considerations reflecis great credit on the ingenvity and
paticrree ol this Arm’s engineers.  {Callendars also ezt the whele
of the trunk and branch lines to specifications framed by the desart-
ment in consultzlion wilk Messes, Hennedy azd Donkin, of
Wesiminster.) The serveying work for laying out the town
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systens was found to be extremely slow and costly by crdinary
mcthods and eventually serial survey was adopted with exncllent
reanlis,

The cost of loca: distrbution varied from Rs. 76,200 fur [knanagar,
a fairly large village, 1o Rs, 595,700 for Kasur, a larpe town with
TELLY industries fthe costs for Taliore amd Amritsar were low,
aithough these towns are the biggest in the arex, as they were already
electrified in the cities and only suburbs had to Lo done by the
braneh).

The distribution in the larger towns is af 11000 volts, and then by
qo0, amd by 4oo direct i the smaller, A very simple type of suh-
stgtion wus developed with straightforward meialclad gear {by
Messrs. Reyrolles) and  imdoor  {ype  Farranti  transicrmess
stundardizec at three sizes—50, Too and 2o0 kW.

TARTEFS,

As Lhe cleetricity bsunch is sot merely a buik suppler bt distri-
hutes dawn to individual censumers, except in ecrfain towns, which
already had private power companics (6.8 I.ahore, Amritsar,
TJullundur), the turill has been framed in a very elaborate manner,
verying from a huaik supply of o000 kW maxrnwn demand at
11,000 voits down to an individual connected load of under o weatls
at 2ou volts single-phase.

The system throughout, however, is the same—a two-part tanff
with 2 demand clement and un encigy element—nxuept for strect
lighting which is a three-part rate, consisting of a line charge per
month per mile of line, plus 2 charge per lamnp per month, by sizes,
plus an enevgy charge per unit.

Al distributed loads are divided into twe classos, wir., industriai
ard general. The former is for powid cepnections {wiuch moy
inehcle up to Zo per cent. of lighting) at 3-phase 400 v, Or 10,000 V.,
and ranges [rom 4 KW to 1,500 KW while the general supply may b
at 400 v. 3-phase or 230 v. single-phase at the oplin ¢ the branch
and ranges from g0 watts to 1o kW,

Rulk supply may be any maxinmur demand but iz se far lindited
to special agrecments with existing licensees.

The comprehensive tariff system runs info too muany pages, and is
of ro partfeular intercst to reproduce in detafl Dut the following
exumples will give an indication of what the Punjab public is having
to pay. Al arc subject to ¥2} per ceni. reluction for quina
scttlement,

The ™ pic,'” for those who have net gerved in India isthe smallest
Indian unit of cotnage. The rupee is 5. 6d., there are 10 annas to
the rupes and 12 ples to an anna, so that the pie is a Jittle under 2
tentl: of 2 penny.



Turbines and generators,

The Mandi hydro electric scheme - captioned photo



i)
b i gt W
R e

==

View of pipe line and haulageway.

The Mandi hydro electric scheme - captioned photo
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(@) franeral favify

Connected load
5o watts and under -+ 2ammas plus .. 5 uxpnas a it
I0T-za0 .. - .. Bamzasplus .. 5, "
F0I-I 00 . . e 2mupecs plus L. o4, .
2,01 13,000 . -« Rs gfffoples .. 3, "
500 T—5,000 .. .. Brupeesples .. 2} .
Abave TO,000 . ot pie per walt

connected load  plus 1} annas a snit

(B} Tuchestrogd farsff at 400 volls.

Less than £ LW max.

derrand . .. Re Bf3fo .- plus &} pies a umil
7I--I30 kW . .+ R 6f1fo .. plussi .
SGI-T,800 .. .. Ra. y4f3fo .. plusg "
Alwwe 1,500 .. o Raogfufu .. pluszd |, .
Above 1,500, at 11,000 v, R 3120 .. plusz}d "

Bulk sufply at qou v, (Ppower faclor tot to be less thasn -83).

Up tuvon .. . .. Rs. zofofo .. plus & pics & unit
1GI=200 ., .. Rs gfofu oo plusg "

50T-1,000 &V max.demand Rs. sfo/o per

kKW/month .. ploss .,
2,00T 3,000 .. .+ Re. sfofo .. pnsd o, .
Abowe 4000 . .. Rs, zfofo .o plusf i

ifal 11,000 volts, the energy charge remaing 6 piss and the demarn
viuerge s reduced by § rupee.

From this it will be scen that & householder using say 6o uni*s a
month and havizg u connected load of 1,000 watts wonld pay its.
2 plus 60 4 annas — Re. 17 2 month.

A mit with Too kW max. domare] of motors, average loud say
Bo KW, working B hours a day and =4 ful days a monih and thus
wsing 15,360 unils would pay Kz 6/1/0 x 100 for domand — Ke. aCr
pius 15,300 5% pies or Rs. 440 = Rs. 1,047

A lulk supply of the same size and using the same number of
units wonld pay oo x Rs. 10 demand — Rs. 1,000 nius 75,360 X &
pies = Rs5. 480, Total Rs. 1,580

The higher rale for the bulk supply as oppesed te the industrdal
Ay appesr surprising, but it is due to the fact that bulk supply is
only given to licensed distributors wnd these arein a position o et
a good load facter from their mixed load and ean thus afford fo
pay a higher rate thap an individual milt owner and still make a
prokt.
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CWERATION.

The Lahore sibstalion was energized with due furmality on st
March, 1933, the Vireroy performing the opsning ceremony, und one
by ene othcr towns have been brought on as the lzeal distrilistions
were completed, the last having been given supply in October, 1634
Opcrating tronbles have been remarkably few and not serfous,
except where on two ocoasions a line bas been deliberately e out of
commission by evildoers, politically appricvid it is said.  Throwing
achain across the cables is the device adopted—rol, one would think,
too cosy to do from the ground, ffty fect pelow, or deveid of darger
i the towers are climbed, There is, of course, no doubf that sabotage
ir. time of irouble might be casy, as the towers themselyes arc
isolated and would not be very dificult to bring down Rodily.
Rut this s inherent in all widespread transmission systems, and it
is #01 be hoped that any unrest will not expiess itself in this particular
way.

TFigures shawing the loading up of the scheme are not avaitable
Lut it is believed that it has been far more rapid than azticipazed,
fa Lhe cxtent that the necessity for the sccond develupment is being
serionsly considered. Tt is probable, therefure, that the maximum
demand s reaching the neighbourhood of 20,000 KW which, alter
two years' aperafion, is extremely good progress and fully justifics
the view held in this matter, against considerable opposition, by the
late Colonel Dallye.
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MECHANIZATION,

THE FART FLAYED ANT) 70 BE PLAYED BY THE RQYAL
ENGINELRS.

By LovodEnL A E. Davimeow, veso, 4.0.0,

I. Tur PamT PLAYED.

A, Fre-War,

By mechanization is implied the application of mechanical power to
the movement of perseonel, material, or stores, on roads or across
country, as distine from transport on rails.

If one asks many of those interested or engayed in mechanization,
" When ¢id mechanization slart 7 7 oo will receive = reply indicating
the foliowing lincs of reasoning—" Wul, T firs! became interested in
it abeut the year se-and-so, so T suppose it must beve started then
or i litile earlicr”

Just to comfort those who think on suck lines it may he as well
to state that the Frenck Army commoneetd to toy with mechanical
vehicles in 376n, when a Cugno? three-whieeled tractor desipned for
gun havlage was tricd at Paris. Tn the Rritish Army, Boydell
Cross-coumry wheels were userl in the Crisnean War in 1855, Boydeil
trectors were reporied o by the Ordnance Select Committee in 1836,
the first Steamn Sapper Mo, 1 was hought In 1869, aml Steam Road
Transport, run by the R.E., and cquivalent in carrying capacity to
three hundted 3-ton lorrfes, Iomed w not inconsiderable factor in
the transport arrangemuents of the South Aftican War of r¥gg to
Tgez. Ammenition parks were mechanized in zgos on a stesm
tracter basis; Divisicna! Supply Columss on a petrol lorry basis
m 1g10, A stecessiul gun Gactor on caterpillar ‘racks was made
and tested in Igra

Real progicss, us in the case of flying, awaited the development
of the light high-speed intemna’-combustion wngine,

As on exampie of how liftle was known of the activities of fhis
branch of the Ammy, ar expert witness before the Ammaments
Enguiry of 1435 Is reported to have stated, " In the Army at the
cutbresk of the 1614 war, there was, he belleved, one single motar
tran=port vehicle,”

BPrurng and after the Crimean War of 1854-56 trials were made
with various gun {mctoes, mainly by Gunners under the Super
intendent of the Royal Carrizge Tactory, Weolwich Arscrud. At
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this peried the only hody for dealing with improvements to Army
material was the Artillery Commitiee, anid Tater the Ordnance Selact
Cummittec,  Practically no progress ‘n mechanizution took place.
The R.E. Commitlee did nol come into being till ¥d62. 1t was
formed to deal with pontooning, Lt subsoquently tosk aver other
duties.

From 186g to 1900 (he R.E. were in sole and entire control of the
Arny's mechanical transport, It was nsed primauily as station
traneport and was only intended for use in rearward areas. Sappers
worked in close touch with Gunners in sicge trains, where one of the
principal funetions of the Sappers wos to carzy or provide the heavy
timbers requined for the gun platforms.  The guns weve drawn in
+raine, unmeunted,

At fest steam *ransport was Jookerl on maore as a means of mobile
power for pumpiyy, running workshops, drawing guns in trains,
ete., tather than as general transpor:, Water shoclage wos a far
greater problem than herse shorlage.

The 5. African War dlemanstraled that mechanical trapsport was
of such utility that it mmst hecome x corporate part of Army lrans-
port.

As it was no longer en experiment it was ducided that it was to be
taker over by the Army's transport corps, the AS.C. A Mecharical
Transport Committee was formed at the War Office in 1goo, and the
K.E. handed over contral, Sret of the operating side and then of ihe
technical sids, as switable personnel Locame avatlabie,  Right up to
1514, however, 1LE. officers took a very considetable part in the
technical side of {he work, while searchlight velicies were always
run and driven by the Corps.

During the Great War of 1914-18 there was no official R.E.
participation in mechanizaticn otl:cr than in individual ar isolaled
cases, which inclede the provision of scarchlipht vehicles, provision
of M.T. in India in the carly stages and the sujnily of motor-cyclist
dizpateh miders.

The Cotps has, however, & cunsiderable interest in the iank, which
would not have come into being when it did but for the incisive
writing of ' Eye Witness,” Major-General Sir Erncst Swinton.

Mzior-General Sir Juhn Capper commanded the tatk fraining
centre, and Lient -General Sir Hugh Elies commanded the Reyal
Tank Corps in the Field in France.

B Posf-T{ar,

Since the war various committees have dealt with the guestion of
whether the Cozps of Royal Engineers should or should net take o
definite part in mechanization ; the work to e camied out by the
R.E. - the division of duties as bezween this and other Corps; fhe
resporsibilities of vatmw members of the Atmy Coungil.
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The net result has heen that no specifie function lias been allotted
iy the Corps in the way of mechanization.

Eventually it was decided by the Army Couneil in rgz4 that
she design of fracked and Aghling vehicles shouid be pHucud mder
the MGG, and the desipn of commercial types of vehicles wnder
the QM.G. The respective diteciors coucerned were the Dizector
of Arttllery and the D. of 5. and T,

‘Lkis arrangement was not found to be peacticable, asthedaties
overbapped 1o a considerable extent, and in rgazy it was decided
that =1 questions of design and cxperitnent should be placed under
the ML.G.O., togetier with the supply of all M. 7. vehicles not required
by the RASC The QALG. wes to supply and maintain R.AS.C.
vehicies.

On this n Directorate of Mechaniztion was instifuted in 1527,
and 4 Mechanical Warfare Boerd cutisting of whole-time officers
was also instituted to deal with the experimental and technical work,
In rgaq its name was changed to Mechanization Boanl, with an
alteration in ite compositien,

Churing this peried o nwinber of R.E. offivers have been employed
in their individeal capacily In varions posts in the Directorate of
Mechanization, War Offee;  Mecronization Board Dhzsigns
Brazch ; sl Mechanization Expernimental Establislunent, T4 was
shown that the highest appaintimenis in mechanization can be
occapied by R, officers, when Liemt.-Generzl Sie Bonald Charles
was made M.G.0, in 2031, 10 be followed by Tient.-Genaral Sir Hogh
Eiles in 1434, and Major-General A, Breurh was made Director of
Mechanization in rgys,

Many RE.E. officers have made considerable journeys to desert
countries, either while on normal survey exprditions, road-making,
on exploration bent, or 25 o way hame on leave prelerable fo the
crowded liner.  Tn this way all-importarnt road and diving experi-
rnce: Dins been obtained, porticsiarby experience of ho! elimatic
conditions. The more abnormal condtinus ean be encountered, the
better for the Corps and U Army as = whole. We can hardly know
loo el abont roads and trecks and deiving in rough and nnde-
veloped conntries under Anctic or trovical comiitions.

11, TPreszexr Tt ano TUTURE.

What is the part that the K.E. can still play in Army mechaniza-
tion ? .

As a Corps we are not coneerned in the running of vehicles for
general fransport, nor are we responsible for repades to the Army's
vehicles.  There are separale Corps 1o carry vt these funetions.

Agsuming, however, that neither Bulk transport nor majer repairs
in general are aur function, let vs look at what is being done by some
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othcr nations in the deserts undsr their control and see if there is not
useful, if not essential, work for the LI o carry out.

Trior 1o the days of cross-country traction and long-distance
aviation, the cnly practicable appronch lo the vartous Colonial
pussessions in NLE. Alrica was by sea, and the LFrench Colonial
empite was hot too well placed o served. Thw French were, how-
ever, quick to realize that this [erritory resembled n man's haad,
with the fingers reprosenting intivide: and separate cotonies strcich-
tng out o the sea, Hnd united inseparably hy thc paim of the hand—-
the French Sudan,  Onee this palm can be traversed frecly in any
direction, ithe separate colonics are all welded into one, with an
cnormous access of sirength to the whole

Hence it is no sprprisc to find that the French militaty authorities
made ropeated attempts to run automobies in the Sahara from 1914,
and a cousidurable corner was crossed about 1917 Y owith the aid of
pianks, shovels, draughi cemels, amd elbow grease combined,”

IL was ot 1 the winter of Tgzz-u3 that a cornplete crossing of 1l
Sahara, a distance of pver Boo miles from water to water, was made
by a Gitroen convoy on hall-irack machines.

A mare important crossing, howover, was that of Esticnne with a
convoy of threo Renault S-wheeler pcumatic-tyred cars iz the
winter of 102324, o5 Lhis established the [ct that the ordinary
commercial preumatic-tyrel vehicle, and net a special type, had
carquered the desert.

Since thea dosert cressings have been muliiplicd, trials of cars
cnd commereial vehicles Bave Lecn carried out in the duserl, and a
system of tegular comunumication an intemal lines kas bean insti-
tuted, possibly the fuverunner of a strategic lrans continental rail-
way.

The Ftalians, too, have exesuted motor convay expeditions with
very successfnl 1csults in their tlurriferizs west of the Egyotian
Sudan. LUhese arc described in Floccnpazions df Cnfra, publishod
in Ttaha,

An Eastern Odvssey, translated from the French by Maper-General
Gir Fronest Swinton, gives a stirring account of adventurous journeys
inle Central At on Citroen balf-tracked vehicles.

Wo expeditions live these can be carried ouf without work which
is cegenfinlly that of the Sapper Jeconnaissanne mapping and
posttion finding ; the " bridging 7 ot Temoval of obstecles; track
congiruction or wrdicration; water supply.  Lven on expeditions
consisting of a couple of cars zny of all of these may come itdo
prominence, as shown in vaticus accounts recently published in The
R.E. jowrnel, Every Sapper can picture to hitmeell hew much
assistance he conld render on such ocoasivas.

The corquest of the desert by low-pressure prcumaiic-tyred
vehicies as well as by special 4racked wehicles mo longer makes it
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necessary to follow soppy wulleys o reach o mehitary goal. The
plains and deserts are free for cur advance, amwl we must be prepared
with knowledge, forethoupht and experience, to assist the Army 1o
exploit the new lread avenues opened out for us by mechanization.

Turning o a semaowhat stnaller Tale, lot o5 consider the work that
could be performed by a R E. mechanized nnit working with a tank
formation. Reconnaissance, improvernent of rontes, dlemolition of
ubrlucles, particular?y these in arcas desied to tanks either naturally
or artificiaily,  The whals carrted cut with 2 7 cavalry 7" mentality
tha* does not goors to take o cheklkn ™ rounil i wveid un obstacle,
rather than a Roman line which blunders through ali obstaeles to
nike Lhe nest divecl route.

The desiderata reguinat cover eomeag ether things: -

Txperonce in the selection of commiry besl suifed for vorious
classes of vehicles, ™ Sands are not always what they seem.”

Keeping 3.0, on the road under difhcult conditions of climate and
terrain.

Practicabifity of existing roads and Lracks for larger formations,
and improvements that can be made to them in limited lime.

Measurcs that can be {aken - 2150 with the time element in view—
Lo rmprove (he passage of obstacles by larger formations.

Measures for enserny supplics.

Independence from hases.

Water supplies-—how to fud them, how to exploit them.  (The
subiect of the Coopers Il Memeral prize essiy, 19335.)

Protection from <limate, dust and sand.

Effects of allitlude on man and vehicle,

ATl these are difficult Lo scguire at home, and every opportunity
shorld be taken of fours of forelpn <ervice to gain experience wnder
the most varied conditions possibla,

Qur ficlé units have been: mechanized ; they have heen provided
wit®: power tools and apslinnees for the more rapid and economtcal
execution of work in the field,  We are using more and meore mechan-
ical plant on Werks Services in peneral, and will do zo in road-making
inwar in pardicular.  We train and run our own drivers; we always
Fetve to mernd degree,

We must carty cut onr own repaivs as faz s we can with the tools
and workshop appliances supplied to onr units,”

Our duty to the Army is possibly more as individeals than as a
Carps, although some of th latter aspects have been sketched
abawve.

We have the best engineeting training nvailable to any Corps in
the Auny; a University eogineering degree cowvrse, which can be
Sollowed by an K. and M. course to balance theory and practice,
and admission to current mechinization courses open ta ali
arms,  These pive ample opportunitices for geifing into lowch with
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cvilian engineers in addition to the militery side. These courses
ioe ate RO bar to entry to the Stall Collige.  They sheuld in fact
broaden ceonsiderably o fuss oificer’s ontlook ‘owards mechaniza-
tion,

We azre trained in road construction, whick should give us a wider
viewof the interaction of whecl and track on read, and of weights on
bridges. We have great opporiunitics in onr siations abroad of
studlying desert countries azd tropical conditions whether definitely
selecked for survey or no.

Our broed and gencre! cnginecring tratning and our practical
work shoulld make it casy 10 cope with the many new problems which
arfse continually in mechanical and sutomobile engineennz. For
example cur experence of beavy-oil stationary cngines, nsod s
iargely on RLE. works, hes made the {ask of coping with modem
high-specd Piesel road vehicle engines easier than if we had been
educated on the peirel engine alone, and no doubt aceounted for tre
tact that the first high-speed Diesel engines owned by the WD, were
Ltted to ILE, vehicles in Ig2é.

In short what further apportenitivs vould we desire to #it us fo fill
somme of tie posts that mechanization offers, organization, design,
experiment, test or advice ?

While mechanization 5 open to sll in the Army, it olwicusly
cannot be closed to {lwse whe have such oppurtunities as we have.
It remzing for s who are se forbinate in the training open fo us o
give of our Dest as requited and oot to tem down opnortunity by
guestioning whither it laads,  If it loads to the beneft of the Aony
it 1s clearly our duby to step ir 2nd prove the value of our training.
We cannot fake tie atlitude that, althouph we nused this infant
when it was young, 1L 15 no cencern of omrs now that it has grown
ont of alt recognition, and we are no longer {ts sple preceptor and
guardian.
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THE WANA LADHA ROAD.
By Coromen O V. & Jacwsow, CHE,

A arcE proporiicn of the R, officors, wio were serving in India
n the years following the Wazlirislan War of rgrg-20, found {hem-
selves al sume time or oflier working on the extensive system of
roads which was put in kand followiyy those operations.

The chief voads built in those years were the circular road linking
up Razmalk with the Tochi Valloy, and wilh the pre-war station of
Jameloda, amd thwe road from Jamdola thromgh the Shabur Tungi to
Sarwekai and Wana.

It is much to be wished that some of the officers concerned would
wrile their experiences for {he bonefit of posterily.  Stovies, intensely
tnleresting in themselves, were still current in Waxinstan in fhe years
132 andd rgyy, when T was CRE, there, hut they are mpidly being
forpotten, and aven the sites of the camps which were howsehold
words in the post-war years are now scarcely remembered.

The completion of the Jandela—Wana read, and the re-cecu-
pation af Wana in 1630, brought iuto prominenoce the desiraiiBty
of 2 link road betweer Wana and Razmak through the Khaisara,
A spyr road haid already been constructed to Ladha tn the Baddar
Valley which took off frem the main Jandola-Rarmak read at
Tazda China. This road was pushed on teo the neighbourhood of
Kaniguiam by Lieut. E. J. Graham, BLE. The ultimatc object of
gettitge throuagh o Wane was always bome in mimd, But as the
country beyond Kaniguram was closed to “roops, the most smitable
gzneral sotte could only be guessed at.

At the clese of 1931, the Governmmenl of India gave their sanction
to the construction of A "' Class T nnmetslled, nnbnidged raad from
the Bad MNaraf* {2 small pass ahous two miles from Kaniguram) <o
Wana.” The G. of 1. added thot the road was to be built a5 cheaply
g5 passibie. :

Twa posses, the Sherewangl Nacai and the Larte Lar Marai, lead
from the Baddar Valley to the Khaisara, That the road would have
to cress one of these was obvious. At the Wana end there were
suveral altermative soules, the mast suitable of which conkl enly
be determinesd Iy reconnaissance. An examination of the map
suggested possible rontes aleng the Inzar Alpad® the Wucha Tiarza,
and the right and left barks of the Tiarza Alzad.

A reconnaissatee was srmanged for March, 1631, Capf. W, G. Lang-
Arnderson, RE,, was in command, with Lieuts. R. K, Millar, R.E,,

* Karali = Fass; ATgad = Wateroourse.
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SKETCH OF ROADS IN WAZIRISTAN
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and K. [ C. Bienkinsep, IRLE., as his assistants. As Lang-
Anderson could not le present on the fizsl day of the reconnalssance,
his jHace on that day was taken Ly Capt, M. F, C. Martin, R E,

The reconnaissance party was protected as far as the Khoisara
by the Wana Lrigads, which moved out to the Tiarze Narai, Ifrom
there the party was escorled by & wing of South Wasinstan Scouts
1o the vieindty of Mano Tsilid oo Lhe neper Baddar, where they cuine
under the =gis of the Rarmmak Bripade. The whole operation
occupied five days,

Am escort of such a size, whilst no doubt gmutifying to the sense of
porsanal fmperlance of Lhe individuals whom i guards, s 2 nuis;anes,
There is no way out of i*—%o move troops about in small packets is
only esking for trouble—but on the other hand brigades canzot jump
gbionl mmeanlains M platoons, nor can (hey stay out an extra day or
50, on the spur of the momeut, il the reconnaissance party decide
that there is another bit of couniry which they would like to look at.
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The reconnaissance party thersfore has to conform ic practics to the
movements of the cacort, which does not tend to make their job any
sasler,

In this particwlar instance every member of the parly covered a
lstance of something like fifty miles in the five dsys. When it is
ramembered that this had to be done on fool, and involved a very
fair imitation of monniain cimbing, it will be understood that one of
{he fitst requisites of R.F. work on the Frontier is a good pair of legs,

AT four of the routes mentioned above were explred as far as lime
and cinmunslances would permit, and the route on the laft bank of
the Tiarza was eventually decided vpen.  In coming to this decision
both political and military considerations had to be taken into
sonaunt.

On the map the Inzar route appeared to be the best from the
engineering paint of view, and the brief reconnaissance possible did
not revezl any difficalties net shown on the map.  ‘Lhis route, how-
sver, sulfered from one very prave defect. Tt led through a debate-
able lund claimed by beth Wazirs end Rahsuds, and an attempt to
comstruct A toad there would Rave meurred the risk of 2 fribal war,
which would have serivusly inferfered with read construction.

This 15 an aspect of engineering work on the Frontier which is
perhaps ot always realized till one has served there. Cases are
always crapping up in which the obvious and easy course from the
point of view of the Enger is absolutely barred by political con-
siderations. [t is excessively galling to the Engineer, hut il has
to be ageepted.

The route having been decided npon, us accurate an estimate of
cost as was possitle under the circumstances was prepared. The
Government of India gave their sanction, and work was commeneed
in June, zg3z, at the Bad Nami cud of the read.

In that month Millar, whors T pat in charge of the project directly
wnder myself, established his headgmarters at Ludha with a small
staff of an S.D.0., two overseers and a clerk,

From now on the only soldicrs allowed cn the road were Millar and
myself. OQur escorts were composed of Mahsud dadraggas, locals
recrsited by the political officer, whe in retam for bwenty nipees o
month protet tic oflcer they are escorting from being shot, and tale
up the blood fend with his mwderer should their efforts prove
unstecessiul,

The Bahsud nation as a whole had by this time accepted the iden
of the road, but it led throcgh the heart of their country, and past
Hanigeram, their most imporlant ety Copsequently, there was
always the chance that, as Millar went on kis daily round, some odd
{anztic would show his patriotism by having a shol at im,

As mzy Le imagined, the reconnaissance party had not had time
to do more than produce askeicl: of @ oracticable ronte.  Anything
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n the way of 2 really detailed survey was fmpossible,  Obvicosly,
therelnre, the first idea of Millar ané myself was to go back over the
wkole roure and ge? down {0 details.  FBut here we found ourselves
up against political comsiderations.  Wajor Johnson, the Peliical
Agent, flally sefused be 1ot ns go faccher than three miles from road-
head, and then only when he mave the word,  As he explained to me,
the whole Jistrct was deeply interosted in the read, our overy
movement was closely watched, and our appearunce anywhers
would start all somts af tals, rrmmaur: that someonc’s lang was o be
confiscated, or some cemetery viclated. and finally quarrels among
the varous folk whe considered tiat it was their right (o underizke
the road work and mnake their forfune.

The Malswd, at that time, was, and powsibly still is, under the
jmpressicn that if he ewne 2 particular bit of land, Ire has o hetedit-
ary right to underiake all comtzacts on or acar it, and also that if he
once secures a government contract, Be has only Lo osit back and
watch thu rapess pouring inta his bank aoeot.

True, the country has progressed somewhat since the days when
the Razmal road was built, when, as Brigadier Ogilvy told me, no
contractor could join up his work to the nex? wan®s, for I b broke
infor Ms neighbour’s oul, Do laile promptly shot Bim, 54, o a
conniry wiere tempers ate quick and most men never stir abroad
withont 1 rifle and fifty mounds of ammunition, 3 very small spark
may start a conflagratien, and o contfagration would have defeated
our mafn object, whick was to pet the road through as cheaply and
quickly as passible.

Qur wmedus operandd was as follows—about evory ten days or =0
Johmeon, Millar and I wozld zally forth from read-head and would
decide on another two miles of alignment, Millae 2nd 1 working out
‘he route roughly with a clinemeter, and Johnson keeping us cluar of
possible troulls in respeet of shrises, cemnmeterios amd the ke, We
wintlid then go on for anothet mile of so to masxe sure that we werg not
hending straipht for a cid-d2 sse, and then returs to camp.

The contractors whom Jobnsen had decided on for that particular
streteh—ihers was no system of {endering—swere called up to sign,
or rather thembporint, their contract dog:uments., Then, while they
collected thetr labosz, drew their tools, ete., Millar would peg out the
rouie with chain and level.  In this way we got cach seelion slazted
with o mindmirn ef fuss anct Lalk,

{dur progress on these ocoasions was awe-inspiting, We were
generally accompanied by at least seventy men, all anmed to the
teeth, composed of our own dadrazgas, contractors and various lovals,
who came aleny to present pelitions {o e Polilicsl Agent, or to see
what was happening.  All these marched round us In 2 mng, and, as
they invaniably cazricd their rifles at 5 * flat slope,” and conse-
quently poinling dicectly al our heads, 1 contess to having fell con-
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The Wana Ladha road - Badraggas 1



Camp at Lower Tiarza

The Wana Ladha road - Camp at Lower Tiarza.




The Wana Ladha road - Near the Tor Tangi. The finished road



Mear the Tor Tangi. The first cut.

The Wana Ladha road - Near the Tor Tangi. The first cut.
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siderable relief when the progress was aver,  Merifolly no rifle ever
went off ¢ T somelimes wondered what would have happened if it
had, My own persons) bedreggs had o pistol of which ke was
immensely proud. It had feen horied for o couple of yexes, aned rost
had pitted the outside of the barrel a ful! eighth of an inch deep in
places.

As may be imagined, werkiog out a road alignment when cne
conbd not see round the corner, necessitated & good deal of guess-
work., We went on the principle " when in doubt keep wp.” This
for Lwo reasons.  Thescll inlhat part of the werld is mostly a con-
ghverate of pebbles and simidl bealders, and Lhe meountain streams
ciat deep prooves with vertical sides, risinr to a height eof a Tundred
feet or more where the stream joins fhe main river.  Alse the culti-
valed land, which we desired as far &s possible to avoid, lies, as can
Izt irneginedd, on fhe Iower slopes of the hills,

Labiour was a preat diffwmlty thronghout, The Madsud prefens
fighting ‘o dipging, and the frst request rade by all our contractors
was o he allowed to employ Kashmivi labene. To thic the Folitical
Apent objecled for various reasons.  in the ond, however, he had to
compromise antd allow each contracior o netlon al s many Kashmiis,

We also set our faces apainst tho empaeymen? by conlraclors of
downenuntey monshis.  Righily or wrongly, we always suspected
the latter of being responsible for the bulk of the complaints about
finz] bills, which the contmctors were always mzking.  The balk of
oar conbractors—we had on an averege cight to the nile —were
tliterate, and it was 2 simple mabter for the sennsfi to cover up his
own inefficiency by persuading his emplayer that we had swimndled
him over the measuraments of his work.

Work proceeded {airly smeothly, although there were several
itnoT neitenls. Theee brothers, who had been sllotted one con-
tract, promptly started a guarrel ameag themsebves, and work at
their particular seckion was at a standstill until the Polifical Agent
descended upon them, took security from all three to keep the peace,
anc gave thelr conteact Lo anather mae ;) o Peshawarl denkey-man,
in the employ of another controctor, was xled, with three of lis
donleys, by o bills bomb thrown by some persen unknown ; and abont
every third day Millar's report contaised the itern: ** Al labour foois
the: day ol 1o atfend the funeal of & mon zilled ina Dlood feud.”

Tourhing bland feuds, Millar teld me that while he was talking
one day to a Mahsud, the latier pointed to & passer-by and remarked
" That man has a Llood leud with me.” "' Aren't vou afraid that
Lie mray fry fo do yoin 7 ashed Millsr, 7 Oh, no” veplied the
other, ""he won't touch we on the road.”

As 21l who have served in Waziristan lnow, it is an understond
thing that British law and order prevail on the roads.  The extension
of Lthis doctrine to the cawe in which the road s only a apitlecked
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trace, and the only representative of the Raj is aa R.E. subaltern
armed with a-notebook, is, 1 think, a good instance of the pacifying
effect of our rale.

ATl the siaff of the road were aveommodated at Ladba camp, to
which they had to zeturn daily before nightfall. The read was
practicable for small lorries as far as the Pad Narai, though the river
crossings frequently gave troublz in the rains. Beyond the Bad
Warat, however, wie had to walk or ride on kfassadar ponies.  Just
below the Bad Narat the road alignment crossed e Baddar River,
whese banks here are sheer for o heighit of a nundeed fect orsn. A
deep cub had 1o Lo mmde, whica took several months fo complete,
and as the work en the furthes partien of the alignment progressed,
the distance fo walk to road-hend lengtiened out until cventually
five oF slx hours a day were spent in merely geing fo swed retuening
froom work. 1t was not until October that Millar managed to man-
nandle o Ford wan across the river, and so save several hours of
walkingT

Mone of our contracters Rad much spare cash, and they ali appealed
for advances of pay as soon as they had done any work at all, in some
cases before they had oven sterted. We early leamed to cut these
adwvarces down to he bare minimn which would enable themm ‘o
carry on.  They were all pretty unbusinessiike, aud wore apt to take
thelr advances as pocket-owoney, forpetting entirely that they would
be deducied from their final bits.  All final payments were received
witln o loud protest at thelr smalicess, made as a matter of form if
for ny ather renson

The first zerious difficnity was expuerienced with o party of coo-
tractas helonging o the Abdor Rahman Klel, who were given
contrucls in the neighbeurhood of Mano Tsilal,  These protested so
ipudly that they had bren cheated that the PLA, asked me fo ze-
measure thelr work, This T accorlingly procceded todo, in the presents
of the P.A., the Political Maih Tehsildir, and two leading Urmar
Khel Mahseds of Ianigurany.  We did not get much: re-measurizg
done,  The procedure carly developed into a disquisition on element-
ary principles of mensuration, explaited by me, in English, o the
P.A., and passed on by him, in Pushtu, i the contractors. The
day was very hot, and after a couple of hours everyane professed
himsel! as perfectly satisfield with the cormectness of Millac's eriginal
measurements, except the Atwiur Ralunan Khel These latter fehr
back ou their real argument, which was to the effeet (hat they had
undertaken Gowvernment work and found themselves ont of pocket
thereby. 1 daresay that they wete, but it was entirely dua o their
own Inefficient methods and rething could be done about it.  After
a twe-hours speech  from their spokesman, who marked his points
it the appmoved {ashion by throwing pebbles on the groumd, thc
Abdur Rahman Khel asked pennission 4o receive what was still due
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Lz them and to depart forthwith, Thiz was pranted, though their
zeetion of the road was by no means finished,

By this tirne we were nearly ad the point where the route would
Ieave tha course of the Baddar and lead W.5'W. for the Bhemowangl
Marai. The termain here was mch hroken and covered with dense
seraly, making it exceedingly difficult to met a view, If was evident
that to fiud a practicable alignment would take considerably more
tirpe on the actuzl ground, then was available if we had 1o stadt fzom
Ladha andg return before nightfall,

Afler much copitation fohnson decided that we might risk camping
out for the night at Mano ‘[silal,  ‘The uwtmest secrecy was preserved,
ard it was only when we stavicd cut Lhat the (LC Scouts at Ladha
was teld o zend our kit after us, ax we were not coming back,  We
passed the night somewhat nervously in an empty Mahsuzd house.
The only attack, however, was from fleas,

Ewven with two whole days at our dispesal £ was excecdingly
dithieilt to and a satisfrctory aBgnment, and T avenbmally dectded to
give up the idea of making for the Sherewangi Warai direct, and to
[allernw an old camel tracik t0 the Lave Lar Waral and thence along the
ridee fo the Sheewangi Neraf, 1 have since oamed Eom my
suecessor that a beiter route can be found foihe S.E. of that chosen
by me, cutting ot the detour by the Lare Lar Naral, and this nomte
is, I believe, now being built,

The asignment chesen by me involved crossing o sizeadie stream.
0Of course, the ideal spot for = bridge was already oceupied by a
cemetery, so we had ‘o be content with o much infenor site.

In October Cuptuin 5 G. Hudsen, ILE., camé across from the
Tocht with a view to takimg owver eventually from Millar, whe was
duc to revert to the Ilome Establishment at the end of the year,
His appearanee was greeted with 2 howl of dismey by the Mahsuds.
Millar, they =aid, kznew Lhelr ways, but this new safid would certainly
chext them, They were reassured and 1old that Blillar was not doe
to leave for some time vet, and that meanwhie a?! final mersurements
wombl be made by him.  History was to repeat itself next year when
Hudson'’s relief appeated,

Abaut this iime a rald was made on the working patties by Wariss
from the Upper Khaisare Valiey,  They were driven off, however,
witloezt any casuaifics.

In November the road was through 1o the Sherewangi Narai, justin
time to motor the B-in-C. ther: on his first visit to Wazinstan, We
drank success to the road in sherry, and cencealed the empty bottle
in m eairt, {07 some futare antiquarian te find.

Shortly hefers this Hurlson Lwd gone lo Wana o make a start at
that end, His camp was established at the ¢ld Tiarza Militia post,
henceforth known as Lewer Tiarza, Ilere the alimmeient was neas
the dispuied Mahsud-Wazir Beundary., Wana ifself i5 in Wazie

B
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couniry, and the LA refised to allow any tribal contractors to werk,
for fear of trouble between the two clans.  For an all-too-hoief perind
we were able to use direatly emploved ganps of Kashmiris and
Eruttacks, aud the work proceeded cheaply and speedily.  We were
soo i Mabhsud country proper, and emploving Mahsud contractors.
Labivar was again a difficnity, as this part of the country is witerless
and sporeely popuiated. The lack of waler, though o serious
handicap to road construeiion, had one compensating advantage :
there were no frees or scrub and one could see for miies.

At the end of December, Miilar had completed measuting arad pay-
ing tor his end of the read, and was o ihe point of sailing for home,
when one of his contractors complaiced to the PLA, that he had been
cheabid in his final biils,

The contractor in qeestion was a man of standing, and his astios
wis at once known and discussed sl down the toad, The PAL did
not believe thal tlere was much, 1f any, substance in the complaing,
lut the eontractor was insistent, and Johnson eventually somewhat
reluctontly asked me to ve-measure the work, at the same time
making the contractor fodge & sum of o hundred rupecs, {o Le for-
feited if ihe complaint proved 1o e proeodioes,

I wes by at Dera Ismail Khan at the time, and corld not get ap
fo that particular bit of the road for some three weeks, during which
time the contractor thought better of it and will:drew his complaizt.
I confess that I was mouch refieved., T irnphicit faithe in Millar's
measurenienits, and was convinecd that the whele {hing was a ™ try
on" Ui the ather Toud iraffic had besn plying for some time an
Ehat perticular bit, the oripinal cotting edpe would hgve boen hard
fo find, and the smaijest divergence between my results and Millar's
would have been the signal for an cndless crop of complainds from o2
the ofher contructors, wha, althaugh perfectly satisfied in the mein,
were not averse to getting a bit more money if they coald.

In Tebruary, 1533, we were well up on the high ground above
Lower liarza. Work was poing alonp sabislactorily, accowm-
panied, hiswever, by the ingvitalde requests for extra advances,
increase of rates, otc., efc. One contracinr put in a moving appeal
to be recomipensed for a dizastrous fire which had burnt down his
camp, end destroyed valer affa several fifles. He was much burt
wlien Hudsoer demanded to ses the remains of the ffles, and declined
to believe that the latier had been enmpletely reduced to ashos,

Then carne the disturbances in Khest, when about a third of cur
labour migrated to Afghanistan Lo assist In an abortive revolt. This
wis eventually stopped aller sonie six woeoks, and our loeals cane
bacx somewhat disgruntled with their atfempt a® s<ing-making,
which had eost them a pood deal in cash, ammunition and casualties,
with nothing o show for it

We were by this time working aleng the side of the hig masif to
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Temporary footbridge nearing completion, showing contractor’s gangway.

The work of the contracting engineer 2



Camp at Lower Tiarza

The Wana Ladha road - Camp at Lower Tiarza.




The Wana Ladha road - Near the Tor Tangi. The finished road



Mear the Tor Tangi. The first cut.

The Wana Ladha road - Near the Tor Tangi. The first cut.
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the east of the Tiarza Valley, and hac risen as we thought high
enongh to fetch the Tiazza Narai, As we advanced, however, we
found curselves foreed higher and higher up the slopes by the very
Fwoken nature of the greumt lower down, One particuiarhy bad
Flace, the Tor Tangi, was fornd to be impassable except at a helght of
several hundred feet above the peint af which we had onginally
meant to cross it. This resulled in two heirpios, which could
prrotelly biave been aveided if we could have sees rousd the corner
in the first place.

Mear this Tangi was another smaller one nemed by the bedrapgus
Tim Tengl, after Hudson's dog. I weaeler if Ehe ieme still survives,

bMere laboor dificulties ushered in the summer: in bMay several
contractors refused to accept their final poyments, the story that
the G.E, had cheated *hem was retziled again, but quickly dropped,
and the contractors toolk the linc thal Lhe rates were too low.  Some
of them stood oul for three woesks and maore, inzt, ik the end, they all
cinee it oand neeepted their money with a poed grace,  Nest came a
searcity of workmen.  The smwmer is always a bad time for getting
labour, as most of the locals are busy with their own fields. One of
TIudson™s reports to me condained the remark @ 7 One contractor is
starling in o constnuet & frkeng of road by Rirself, a praizeworthy,
iF optimistie, effore,”

Tn Jume Hudson hurt his back., A reck, oa which hie was sitting,
sEpped, and he got a nasty jolt on kis spine. He thaugiil nothing of
it at the fime, but {he paln continued, and three weeks' leave in
Kashmir did no geod. Accosdingly 5w wentl to Murres for treat-
ment,  Tenization, munipuiation and varions other processes did no
poud, and when ke returned to the read in September he was in
constant pain. e managed to carry on, however, until his departure
for Engtand in November.

Before his accident Hudsen had introducec the AMahsuds to foot-
biedl. A match was played between 2 M ES, XTI and an XI of dad-
raggax,  The latter introduced 2 vaciation of their own inte the
game,  They ruled that a goal did nol cozzt if the ball was pramptly
returnied into play afler pasing the ponl-posis. They then rein-
forced iheic T with an extra goalkeeper and a long-stop, and beat
the MLES 2—1.

Liewt, I 5. L5 Ward, RLE., jeincd the staff af the roxd in June,
His arfival preduced the same outory that had heralded Hndson's
six months Before—"" who was this new saltd, and what did he kaow
af their ways? " They insisted that final measurcments musl be
left oyer till Hodson's return froen leave, Dot when his absence was
prolonged they changed thein ininds, and accepted Ward's measure-
ments, :

The base camp at Lower Tiarza was by this time Inconveniently
far back for work., A Ford van had buen mnanharnedlal throngh {he



36 THE ROYAL EWGIKEERS JOURMAL. [Mancn

eamp and was plying on e loowand stretch of finished road, bt
there eould be no theoush traffe till the camp was moved, as the
latter cceupled the site of an cventual hairpin bend. The South
Whaziristan Sconts wanl lonward in Augusl to s now camp on the
Tiarza Marai. They were preceded by the P A and Ward, whe camped
there for the fortnight before their arrval, puarced by badragzas.

Seplernber suw Lhe last serfous upset to our plans. A war started
up between the Mahsuds of the Lower Khalsara and the Waziss who
owned the country nerth of Sporkai.  The PLA. decided that it must
stop, teok hostages from Sotl sides, and to prevent any recurrence,
proclaimed a no-man®s-land about two miles tong between Tozwam
and Sperkai.

The cessation of a brisk little canmpaiga, more or less in the area in
whicl we were trying to get oo with road-making, was all to the good |
Yt what was nol so good was thal, owing to this no-man's-land, the
mozd had fo be taken up the left bank of the nullah leading o
Sherewannl MNarai, instesd of the muoch casior route by the tight
bank, as had at first been intenced,

Budsan relumed from sick leave in tinze to lay ouat the last lap lo
the Sherewnngi. The Abdwr Hahmiae Khel turned up again to take
up contracis in this sector.  Hudson, remembering the trounle of the
previous year, kad a couple of reserve contractors standing by, The
Abdur Rahman Khel bearing of this, asked indignantly if they were
not trustedd. Hudson ensweoed frankly " No,” whereupon the
A RK, langhed, pot on with the job, and finished it without forlher
trouble.

It %ell to the lot of Ward Lo join up the two endsof the road, He
got " through ™ in December. The first theough teip was matred
by an nnforiunate accident.  As the party was retuming o camp
from the Sherewangl, one of toe rearguard, a badragpa jemadar 1
think it was, was showing his sevelver to his companion, 3 black-
sivith, when the latter managed Lo lel it off, hitting its owner.  Thé
blackssmitl secing what had happened Jost his head, and sfarted to
ran, when the femadar’s orderly, seeing his master fall, and his assail-
ant running away, shob the blacksmitk. The rest of the party, on
hearing the shots, hurried hack Lo find one man dead and one badly
wonnded.  The relatfons of the two men were alout equally dis-
tribuated amoug the party, and a very vzly scene looked like develop-
ing, but Ward and the M.E.S. siaff managed to keep things more or
less guiet until the pondy aceidental nature of the shooling could be
established.

The raad was ofhcially opened to trafiic on Janvary gtl, 1934.

On my last offtcial visit to it in Apcil the aszembled Blahsuds
snanimeously petitioned that Ward might be put incharge of any
furtfer road-making, * as he knew their weys,”

I have said nothing in this accoent of technical matters. I should
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FHE INDIVIDUAL TRAINING OF A4, SEARCHLIGHT
UNITS.

By Trwrur-CoLoxer M. F, Grove-WHITE, Dso., oBE, f5ec, R.E.

f.—[ur MNEwW PROBLEM.

WE are, &t ihe moment, peessing througl a phase of sxpansion in
the Coms, chiefly as a result of the creation of a number of naw
Anti-Adreraff Searchight Units, It iz accordingly necessary to
consider the training of these units and to detetmine svhetler or net
it can be eonducied along 1he lines hitherlo recognined as correst for
other fiegld units,

The personnel of A.A.5 L. units are soldiers anéd must be trained
=g such ; that s, they mmst be irained in drill, minor toctics and the
use of their weapons., Vhey cre also Sappers and must be excraised,
consequenily, in military enginesting and thelr Lrades,  But in war
Lhey will be judged, not so mnch by their prowess as svldiers, nor hy
their skill in field enginesring, tut by their ability to deal with
hostile ajrcraft,

Their training in anti-aireraft wosk, therefore, must have absolute
priofity over every other subject.  But work against modern high-
spead alrcrafl arerost demands perleclion in teaicing ; sceond laest
iz not gaod enough, Success or failore i3 a mztter of seconds, and
where a really good detachment will pick up and hold a tarpet, a
detachitent enly sliphtly less pood may not pick it up at all. When
we say, then, that antl-aircralt work must have abeclufe priedty,
wa rnesne just that, mo more o no Iess,

Enless and until detachments aze efficient from an anti-ajrcraft
point of view, military, field enpineering and, to some extent, trade
training mwust, unfortonately, go to the wall.  If this principle s
neglected, no nuller haw much we mmagy disliae it, anliaircaft vnits
will not ba efficient at their own job.  They will be like the generals
pilloried by Napoleen for seeing too many things af once, and will
achicve about the same success.

This theory, #f it i3 acocpled, upeets orditiary tdeas un Sapperc
training considerably. Nommrally, we assume that all Sappers are
trained in military espineering, and so, in considering the com-
position of & unct, we lay great stoess on lrade gualifications and
{rade =kill.  Bul in the greater part of an anti-atreraft unit a man's
trode is quite Immaterial.  If is i's antl aireraft skill that counts.
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have ixed o give inleresting detazs of surfacing matsrials, and the
use of road-making machines. I cannot, howewver, because the
Government of India could not afford she fest, 2ed political con-
siderations forbade the second.

I lwear some reader remark @ Then what in the world is ail this
about ? They got some picks and shovels, aad some contractors,
and made a road ! They hud the usual froubles wiltl their Isbosr,
and that is all there Is to it."”

Curtainly very few jobs go through perfectly smoothly from: start
to fnish, and difficulty with contractors s an expetience which every
R.E. officer mesls wills af some time or other , buf iz a country ke
Whaziristan, where the bulk of the inhahitants heeee livedd, for ganera-
tions, an lsolated life in their own plens, their hand against every
man, =zl every man's hand against them, such diffictitics are
accenbuated, and coe musl walcl one's slep as ene would never think
of doing in other places. 1 confess that i T conld have known, in
the first twelve months, that the story of the road would eventually
sound so lame, 1 would have feit muueh happier.

I think we afl of us roally lthked (oo folk we came io contact with,
and thorcughly enjoyved working with thoem, Lot they take some
knowing., They combine a keen shrewdness, where their own inter-
esls arc involved, with a childlike capacity to beleve the mast
unlikely stosies,  Add to lhis a very wouchy {emperament, and a
hereditary belief ithat the casivst solution of moest peoblems = & well-
aimed badiet, ad one can understand how 2 chanee word or act can
start far-reaching trouble,

1= 21l work on the Trontier the mafor responsibility resis on the
shoulders of the ILE. subaltern: or coptaiz directly on the work.
Threer quatities are essenilal, meticwlous slralghtness, perseverancs
and xnowletdge of the men he is deakiug with,

Measuring and billing must be carried out to the [ast iimifs of
accuracy, however trivial the sum involved may appear to be, and
the R.E. sificer must be preparcd teo wateh, with chesdulness, a
carefully thought onl plan alaouloned fior & rensoz unforeseen, and
possibly, in his eyes, nrimpartant.

In concivsion, I must pay a tribute to one R.LE. officer whose name
has not so far been mentioned.  IrefertolhelateIt-Col G H, J. G,
Morriz, mc., R.E., CRE. Wazirsinn District from 1gzg to 1g31.
Ile was concerned with all the preliminary details of the project
from its inception, and was respensidic for the arravgemcnts of the
reconnaissanes which task placs a forlnighl after he died. He
knew the district and its inhzbitants infimately, and his death,
browght on by a el contracted while deing hayd work when he was
still zeflering from the after-cifects of influenza, was 1 great loss to
Wazidstan and Lo the Corps.
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The peace and war establishments of A A S.L. wnits vary, bat the
peace establishment of a mobile compuny may be taken as an
example. This consists of & company headguarters of 14 olher ranks,
of whom 2 {clerks) 2re lradesmen, 3 (1 storersan and 2 drivers ML.T.)
are pionecrs BB, and 2 are deivers L., a compazy pool of 33
other ranks, which is merely intended Lo replace wastage during the
training seasem, doss mot exist in war, and need not be considered
further here ; a repair party of 18 other ranks, including 1 black-
smith, 1 carpenter, 1 dmughlsrman, 1 ceclrician, 2 fitter-drivers,
2 instrument mechanics, 1 painter, 1 searchijght operalor, I tinsmith
and 1 tumer, the whele being supervized by 2 rrechanists E. and M.
ane 2 sections,

Each section consizts of section headquarters and & detachments.
A section headguarters has g cther mnks of whom 4 are iradesmen
fcatpenter, electrician, instmimest mechanic and painter), 3 ave
pioncers R.E. acling as visual pletters or motor-cyelists, and 1 s &
driver [.C. Each detachment consists of o other ranks, of whom
1, the lorry-driver, is supposed to ba a ftter-diver ; I (the projestor
contraller) is an 1.0 1 (the lamp attendant) is an eleetrician ;
2 {the spotlers) are eleciricians or 3.L.0%, and 4 {including the
Tisteners) ure pioncers RUE.

The idea underlying this arganizalion is that the tradesmen in 2
detachraent should be able ta carry out he minor tepaits which can
e tackled with hand tools, a biew-lamo and a soldering iron, being
assisted by the personnel of section headymrtms if necessary, while
heavier Tepairs are undertaken by the compeny repair party with
thedr workshap lorry.  This repair work, however, is u sceondary
consideration in so far as (he seelions are congerned. 5o long as the
spotters are good spotters it is cunveniel bul not essential that they
should be good ttadesmen.  The lamo attendant, it is true, must be
an clestrivian or a scarchlight operator, and the lorry-driver must be
able to drive his lorry and keep it going steadily for stationary
running but, beyond thaf, frades are nol essentizl at all
What is cssential is that *he pesonnel of detncluncnts should be
efficient al their anti-aitcrait duties aad that the personuel of section
hestdepuatters shonld be preficient viscal plotters or dispateh riders
or both, The ondy other personnel whe st really be tradesmen
—and good tradesmen at thet—are the men of the company repair
prarty.

Hence, in o company, it is naly necessary that 38 ot of 193 other
ranks should be tradesmen jn Groups A to I Loan A4S L. nnit
peace establishment, therefoss, the irades establishmenl is relatively
unimportant but a table of A.A. qualiications is indispensable. 5o
fur s is known no such fable of AA. qualificalions has ever heen
published for any A A, unit.

In considering the training of such a unit the minor probiem is
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who are: (o bo trained as tradesmen and how,  The major problem is
whe is to be trained as a detachment commeander, as a listener, o5 2
sound locater director, 2s a spoltor, 25 & projector conlroller, as a
lorsy-driver, as a visual plutter or as o dispatch rider, and Jow,

2 —WHn 7

If, 2% hos been asserted, successful A A waork is a matter of seconds,
it would seem natural to choeoss, for the various duties, men whoe ate
by agture mest suited te them, This, however, 1s not always done.
Cascs hawve alten ocenrred in which the new idea has been fallen-iz,
divided inte proups of eight, and then fold-off to datics by the
orderly corporal or, with 2xcl, by the C.5.)0, i some such manner
a5 " You're a loery-doiver ; you're a lstener ;. you'te a spotier,”
ete. This, of course, s nol ouly grotesque but extremely repre-
Iremsibie and argees slackness or ignorance on tne part of whoewer is
responsible.  The natural capecity of men for listening, spotting,
mechanics or the hke varles enomaously and it &= only after exhaustive
fests {o discover men's perscial abilitZes Ehat dhey shookd be afolted
lor Leaining i the virions dutiss,  First, however, it is nacessary to
ko the «nalities which members of o section should possess,

3 —{JCALIFICATIONS.

e} The Delachend Cnmimander,

This N.C.0., who may be a Sercand, Lance-Serjeant, Corporal or
cvel Lance-Corporal, musl L carefully selected.  Tono many ways he
Bies respansibilities which ate guite unnsual, Tt must be rememberad
that, in war and, to 2 consideradie extent, in peace, his detachment
will be at least two miles away {tom any other detachment and
probably much fasther [romn hLis section leadquuetors. He may se:
his secfich serjeant onee o day when he comes rosnd with the
rations ; and Lis section officer ence, or, if he is Iucky, twice a day.
He is not connected by telephone to anyoac, nor has he any means
of sending @ messape cxcupt by @ tunter s ks feel. Tor most of the
dey, thercfore, he must be prepared to act and think for himself, to
serept responsibility, to meet emetpencies as they arise, to preserve
order and discipline in his detachment without assistance, and to
devise and take the steps necessary for the sccurity of his men and
thuir equipment.  His debrchieent is merely told to po to a certuin
spot and to be in action at a certain time.  He has to settie his own
time of parade, to make sure that he has everything nocessary for
working and living, to find his way io ihe site, Lo get his searehight
inta activn, fo armngs 39 oamp with coe regard to health aod
samitation, tc sec that his men are woll fed {he is givea camp kettles,
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a frying pan, o few kaives and forks end other culinary utensils, and
for the rest has o budld his cen feld oven, ele) and Lo be prepared
Lo deal wilh bostile sircraft in any werehers or fivmations, by day or
night, making an intellipent selection of his target in accordance with
the tactical situatisn. In addition he zzust make the neocessary
dizpositions to protect himsell and his delachment frem losw-flying
aircrafl, heslike A TFY's, or illdisposed persons such as rifle
thieves,

It will be zeen, therefore, that o cetachment commander must
possess initlative, power of commund and sense of responsibility na
very Ligh degree,  Tr fact, many mer who woulld make gond, steardy,
relinble section serieants would be auite wnsutiable as detach:ment
comrmanders,

(&Y Lorsy-Deivay.

The seacellight im'r}-'-driv:-*.r tenst bve very superios quatifications,
Fe is always on his own,  In addition to being able to dreive well,
having a good trafig sense, and a theroueh knowledge of the highway
code, bie must be able to keep a steady voliage for stationary running,
He musl be able te carry oul ordinary maintenance on his lorry and
ynane ind o dingnose Smlis cormectly in his engine, {mansmission
amd electzical circuit, to use files, scraper, hack-saw, blow-lamp and
soldering fron, and to mend punctures i tyres. In fact, his gualifica-
tien must cacrespond to those laid down for a driver-mechanic,
Class 1. Above 3ll, he must Zave a tmechanieal sense.  Tn addition,
he must hawve eyes like a hawk and cars of the seine standard sinee,
in action, bis lorry is some 230 yards frem the rest of the detachinenl
ar e must be constantly an the fook-out for ill-disposed persons,

(5} Spatlers.

These individuals must have 3 matoral ability to judpe the present
position of an screplane in the sky fron: it sound.  In additien, they
must pessess 1he power of seeirgr in the dirk, velecs ke balls, and
the ability to use glasses which, it may be nioted, is x gift not by any
teans conferred on everyone. This, however, is not alll  {uick
wo-trdination of eyve and voice and power of ehservation ;) that is, the
mift of tuking in whitt they have seen, s eynally npotlaol s is, alse,
a clear enunciation.

{efy Listeuars,

" Fars,” obviouwsly, are the chief cralifications required here. In
the first place the man mosl nod be ™ lacd of hearing ™ in citler ear
ext, the effictency of the fwo ears should be fairly well Lalaneol.
It 15 important, alse, that the listener should not be subject fo head-
aches, colds in the Lead, tacthache ar auy other ailment which may
react ou his eats or brain. Lastly, and rmest important, he must
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possess the binaural sense.  For the benefit of the uniniliated it may
he explained that this is the sense [at enables any individual te tarn
and face an unsesn source of sound. 1! is unnceessary to discuss its
yaison &'éve ; that is fully explained in the text-books on the sudject,
Ike point is, that an indivicual listexag with the stethoscope tiies
of o sound locator, as he lurex the trumpets from stde to side or up
and down, acress the source of semund, feefs the sound passing frum
one side of his head to the other.  Some fwel it passing across their
foreheads, and some raund the back of their heads, b, alas, some
never feel i# at all, and they are no usc a3 listeners.

() Projector Confrollars.

These men, it st Le rcmembered, are constantly waiching the
cnd of their beam which is exiremely bright. When the targoet is
found they have to see and Zo”ow it in the beam and it is very citen
a very small and faint o»ject, Hence thuy most have cyes which
can stand = glare and which can see & faint object in that glare.
Many men's eyes water aller a very shozt iime and they are no nse
a5 projector controilers,

Further, they must have “hands”” for the projector is well
balanced and u very small movemen? of the contrel arm or hand-
whesl may throw the leam right off the torget.

Finally, they must have ncuic lcating, to enable them to catch
and give effect o the dircctions of the spolters or sound-locator
director.

(f} The Sousd-Locator Direclor.

This man is pruerally the Junior N.C.C. of the detachment. His
duty is to transmit orders fo the projector contvoller whereby the
apparent end of e beam fs placed an the tght part of the cireum-
farence af the ring sight.  [ie must b able to judgs the course of the
target and also Lo cstimate its position in relation to the bearm, 50 that
ke can give the necossary directions as regerds searching. The
quatity which he chiefiy reeds is intelligence.

fw) The Lamp Adtendant.

This man may be a scarchlight cperator ; that is, he has o trade
correspehding, to all intents and parposes, to plooncer cleetriciazn
He must be fairly well educated and Intellizent to enable him o
leamn the rudiments of clectricity and magnetisma,  Iis must be cool
so that he will not lose his hwead i aoything goes wromg with the
electrical cireuit—a * short,” for insbtance—and he mnst be obsarvant
and gnick-witied, s0 that he can detect and deal with any miner
breakdown immediately, If the fan stops or the positive head
ceases to revolve, a great deal of damage may be done unless the
defect 15 noticed at onee,
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4 —SELECITON,

On coming up for training in A AS.L. work, then, all men should
Le tested with A view (o ascertaining their natural qualifications and
should be allotied to dufies scooningly. These iests, mersover,
should be repeated at least once a year, since sight often tends Lo fail
or hearing to beeome dull. A little thowght and ingenuity will
suggest many ways in which Lhese lests can be cardied out, It is
proposed topive only a few exampies here, since 2 complete st could
never be compifed and wourld oczupy far too much space if it could.

Since thc cfficiency of a detackment depends primarily on the
work of the sound locator it Is natural, first of all, to try to ind good
isteners,

An easy way of armanging an initial test is »s Ioflows. The man
under dest s statienad at some £xed distance—say six fest—Irom o
suspended microphone i which a buzz, sizch as an ordinary mains
buzz, can be induced. A simple eenlrol is troduced whereby the
londness of this buzz cam be regulated-—tie swileh being fitted with a
graduated dizl and pomnter. It is desitable, also, to inlreduce a
noiseless mercury switch whereby the buzz can be cut out altogether.

The man stands sideways to the mizrophons so that one of his
ears is directly opposite fo . He may be provided with a swatch
whereby 2 small Jamp is tumed off and oo, He is dirceled to tum
on the lamp whenever he can no longer hear the buzz,

The buzz 35 then turned on fairly loudly and gradually reduced,
being cut ool alfogether from time to time by means of the mercory
switch, This pruvents the man from imagining he is hearing when
he i not, or, in any case, warns Lhe nstructor when imagination is
playing too free a part.  Assooa as the huez can no longer be heard
the gradustion on the dizl is noted, The fest is purried out several
Limes on czel ear in turn and the mean of the results for each ear is
taken.

This test shows several things, Tt shows I the man's hearing is
up to the average. It also shows if it is more or less the same in
gach ear, Furiher, it shows, by the speed with which the lamp is
switched on and off, the quickness of reaction between ear, brain
and hazd,

Having passed this fost successfully, the man is put on to the
arimuth trumpets of a sound iecator and is required to listen to the
sonnd of a stationary buszer.  He is made to move the trumpets
from side to side until e can recognize his binaural sense and has
discovered his ** binaural spof,” which is the point in his head where
the sound seoms 1o be when the trumpets are pointing directly
towards the buzzer,  Having made these discoveries, if he ever does,
he is put on to a sound locator and required {o follow a moving
buzzer. He is blindfoided or prevented in some olher way {rom
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secing il. The instruclon, hy [olkving over the sights, can deter
mite the accuracy with which the man is listening, This test iz
designed to discover ta what extent the man, by keeping the sound
on liis " Linaural spotb,” can suceccd in following a moving target
aceurately,

Tinally, the man is nrobably given a series of runs at an actual
aeroplare, by day, with the ' Insirument, Testing, Listeners,”
which is an article ¢f equipment issued for the purpose and which
aulemativally records on papor the eccuracy of listening.

At the end of these 1esets, whicli cin be vasied elmost indefinitely,
it should be easy to pick out the best lsteners.

At this stage, sinee the listeners are, as a ruls, also the Lewis
gummers,* i s awlvisable to Lest ther capacily in this dircction also.
It is not always possible to carry owt the test with Hyve ammuznition
oh the ranpge, bat this i not strictly necessary. Lient, Taxton-
Fetty, R.E., has evolved an altermative method. In this an
eccentrically-piveled  weighsy, made to revelve by o motor and
Hexible drive, is streppel Lo an AAL Lewis gun in froat of the
mouating, This, when working, causes the gon lo vibrate in much
the same way as when it is being fired.  Attached te the gun, also,
iz & spollisht of the type commenly usel n the miniature range
The pun can be so arranged that the refease of the belt, by pressing
the trigger, switches on the Jght and starfs the vibrator,  The gun
car; then be uged without emmuenitinn agsinst 2 moving A ALA,
target, the position of the spotlipht showing whetler the gunner is
taking a correct alim, swinging steadily snd holding his gun firmly.
0Of couse, if it is possible to carry out o tost with live ammunition
an the range, so much the bettern

Mow we come o the spotters. First we must tesl their power of
secing in the dark, This may be done by arranging a series of capital
lutters, cut oul of cardboard or three ply and painted black, on a
hoard which iz painted grey on, say, the left, gradually shading to
Blacic on the right.

The man under test is placed ar some convenient distance from
Lhis board in a partially danaesed toor and asked to read the letters.
The extend fo which he cn do 1his will give & veey faie idea of the
efficiency of hiz night sight. Tho fest should be reprated several
titnes with diflerent arranpernents of letlers, since samoe are casier to
1ead than othzers.

Mext the power of using binoculars must be tested.  This can he
done by making hiwm read writing of graduated size from o disiance,
It is usefol to test his power of pickiog ool @ small olyjocl 2gainst a
background of the same colour, such as » green ball on 2 lawn,

+ In low-Sylng aitacl, wheie AA. Tewis puns are likely 1o be af age, sound

loentars wil] Lue of little valoe.  Ileace, che liskcoers are the most suitable numbers
toman the Lewis gues.
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Finally, the clearness of the man's artivulalion must be tested by
making him shout the ordinary spotters’ dirackions suck as ™ Right,™
“ Left,” * Up quick,” e, and seewg if these orders can be distin-
guished, even against the wind, al 2 range of from 30 {o 50 yards,
Some men fail dismally in this test.

It is not propesed to describe tests suitable for other numbers.
Anyone ean think them oul for himsell.  The examples given above
are sufficient to describe the way in which the problem may he
luckled.

a.-- How ?

By means of ihe tests already described the task for which each
man is best suited can be Jdetermined. It iz worth noting that {he
natural gifts of individuals vary cnermously. Some men scem 1o
pick out an unilluminated aeroplane on the darkest night af almost
any height. These are worth their weight in gold as spotters.
Oi=ers, 2pain, serm naturally able to get * on sormd 7 in any circam-
stances with wneanny wecuracy and rapidity.  They have also the
gift for picking out the faintest aireraft sound from 2 welter of back-
ground noiscs,  Nevertheless sic™ men are few and far between and
the general officiency of an anti-aircraft svarchlight umt mast be
based on thorough and intelgent individual training.  Actual night
work gpainst aircraft is, of course, indispensable Lot an infinite
amount of time and effort will be wasted unless men are properly
trained first. :

T1 is desirable, at this stage, to point out that the term * individhiul
training " means just what it says—the training of the individu=al,
It does not muzan an attempt to reproduee calleetive training, in
mintature, indoors.  Yet one often sees the time, which shouid be
devoted te individual training, used in werking a mimiature searcl-
Tight layout in a dark room.  This at the best only trains detachment
cormmaners.

{7) Gengral Trufning.

In zuti-aircraft work, a5 has becn said above, success or failure
may be 2 matter of seconds. Hence ™ delay action brains " omay
ruin everything. The &zst and most important step, therefore, is to
speed vp the inteiligence and reactons of everyone involved,  Tor
this purpese the quickening-up cxercises used in P.T. are extremely
nseful. Kim's Gamea, aten, is excellent but it shouid not be made oo
simple. A man should not be required to ubserve that a penholder
or & ball-bearing are on the tray, bat that a yellaw, varnished pen-
holder with a Waverley nib and a steel ball-bearing of 1f-in. diameter
have been seen.  Similardy, the numlicr of objects can be ticreased
and the time cul down until secing is olserving.

The children’s game of " Szap ™' is an excelent excrcise for the
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co-ordination of cye, botie and voice, As sceh it is of value to
spolters.  Ii played with cards bearing the silhousttes of aircraft, or
with the pictures of aireralt recently printed on the cards conlained
in a well-krown brand of clgateiies, it may assist in the recognition
of gircraft as well.

Many other gamess can e invented to improve the co-ordination
of hand and eye, eye and voize, hand and car, ete.

(B Fisfeuers.

The individuz] trainieg of listeners can only be done by making
{hern listen to stationary and moving brzzers and o actual aiverafi.
Listening, however, as such, is of little valoe unless faults are con-
stantly checked. It is casy encugh for the instructor, by using the
ring-sight, 1o do tiis. Tach sound-lacater director shouid know the
idiesynerasies of his listeness inside ant and be prepared to allow for
them. Some:mzan are inelized, when tived, to sten behind or Lalow,
high ot in frozt. Some have a porsonsl crror when the wind s
blowing towards them; almost everyone has some individual
poculiprily and these can ail be corrected or aliowed for.

For indoor training the IZarr Teacher 15 valuable. This is a sound
lnczter in which a buzz is induwced in the ear-picoes corrcsponding
with the meovement zeross a dark mom uf an electrically-operated
target. The loealor is fitked with a spotlight attachment whereby
{Ii¢ accuracy of listening can le determined.

Smilarly, the Instrument, Testing, Listeness used out of doors
agaiust an accoplane will show the accuracy of the listening in
graphical form.

It should be noted that, however thoreugh the training, it 15 not
psually possille fo rely on listening, under service conditions, to a
closer degres of accuracy than 24°  Now, the dispersion of the
H.C.D. beam is supposed to be about 11°.  Hence, with good listen-
g there i35 semething Jize a 10 Lo 1 chance against & beam belng on
target when it cxposes Fueen if the heam io siiphily out of focus
fl:e chinnes will stil? be at least 5 o 1 against,  Yet it is cortain that
Ehe target will be somewhere near tae beam: and an intelligent scarch
should find it. 1t is here that the skill of {te sound-lozator director,
the projector controblor amnd the spotters cumes 1a.

8] The Sowad-Locater Ilivecinr.

Im the st place the seund Jecator director should be able Lo judge
the position of the target rclative to the beam znd direcl the pro-
jector centreller o scanch arcordingly.  The walking-stick method
al trainisgr will kelp in this. Ezch man is equipped with a stick aned
conveyed to the nsarest aercdrome. There he spends his time
walking about with kis eyes on the ground and his stick pointing to
the sky, where, fram its sound, he supposes an aeroplane io be.  An
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vecasional glance alomg the slick will ezable him to correet his own
mistakes. \With such trafming, a man's capacity lor locating atroraft
D sound increases rapidly.  This, combined with & knowledge of the
listener's persomal eniars, should enable the scund-lecator directer Lo
locate pircraft with o considerabie degres of accuracy,

(Y Spolfers and DMrojector Contrailer,

The spotters, watching the area of sty in the neighbourhood of
the beam, may actnally see the farget when il s not uminaled, or
may se¢ & guick " flick-over ' by their own, or another, Lboom, Tt
is then their job to get their beary on to the torget as quickiy as
rossible,

To enable them to do Lthis Baae firsl slep s (o brain them o see in
the derk atd to use binccwlits A method of doing Hhis hes alrmely
been indicated.

The nexl most important point is to achieve a perfect understand
ing between the spobler and (e pretector contreller. There is
unlimited seope for games amd gadgsts lere,

Clhalking in the pig's eyeis one way,  Two backboards are set up
side by side at one end of the barrack-room. At the other end are
twao hlirlfoldad projector controtlers, each with a piece of challr and
each with his attendant spotter. On cach blackboord is dravwn o pig
with only one ey, Tt is the fask of enchospotter Lo steer his prefector
controtier’s chalk into the vacant eye, vsing only anthorized spotters”
lerms.  The first home wins.

Ausiher way is fo take a model acroplans ftied with buzzer and
electric Tight, the whele mounted on the end of a pole. Mancravre
this across the parade proumt on o dack nightl with the buzzer buzzing
but the lisht only hetngr swttched an moamendarily fioan tieee do tie
to repesent a ” fliclk-over”

The projector controller is eguipped with 2 huminous disc on the
end of anather pole and takes up bs pesillon between the medel
acropirne and the spotter. This dist represecls the apparent cod
of the beam. 1t 35 the jcb of the spotter to sce the ' fllck-over '
ard to get tho disc Lo ™ cover 77 the mode: aeroplane using, of course,
pnly authorized direelions

Yet anothes way.  This regeizes 1 dark rivrn which gvery com-
pany siould possess ; mintmum size, (o fr by qo It by o it Righ.
A projector is meunted in the centee, fitted with any forn: of toreh
which throws o mone or less peera el beame, Qo the ceiling runs a
tatgct equipped with = Goezer.  Failing thix, n target ve the ond
af & palc is cartied round the room.  The projector controller is
blindfolded amd his beam is directed by the spotter on to the
targes,

[f an extra refinement is required the target on the ceiling can by
mach: in the form of an clectrc railway.
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It musl be remembered that the projeclor controller must be
taught to follow a target steadily,  This, szain, can be done in a dark
room, the projector controller being trained te follow with his
miniatuce beam ¢ither o npodel aeroplane or elsc a spot of light on the
ceiling formed by the instructor’s Locch,

Simnilar forms of training o Le mnalbiplied tedefinitely.

{e) Searchliphd Cperatur,

Now for the 9.L.0. His instruction is, of course, lergely
theorelical and consists of Inclures on cloetieily amnd mugnetism, the
electoc are and the circoits with which he will have to deal, A
certain amsount of practical instruction, howsver, s necessary,
perticularly in regard to cable jointiag and the ruaning of an electric
ara. A very casy wey of teaching Lhis last sulject is Lo construct a
sheet-iran cabinet in which the lsmp can be mounted, provision
being made for the eperztor to reack the controls, This cabinet is
fitted with magic lantern lenses so that the image of the arc and the
surrcnding parls of (e lamg can be projected on (o a screen. In
thiz way the instructor can ceadily demanstraie the effect of varvious
faunlts and how to rectify them,

{(f} Lorry-Dhrivers.

For the fraimeg of a lorry-driver a woci-out car or loiry chassis
ang dynamo are almost essential, These sheald be sectionaed up and,
if possible, so arvanged that dhey can e slowly lurned over by a
moter,  Small elestric lamms mounted in the cylinder hearls can I
used to reprezent the sparks. In addition a Ciné-Keodak projector
can be most useful, as the RALDL, possess an cxcellent series of
Gleres cdeabing witls various suljects such as the lubrication system,
the working of the antovas., amd the methads which should be
employed in decarbenizing and grinding-in valves.

Working dizgrams of the varous panis of internal combasiion
engines urnl transinission syslems can be oblained and are of consider-
able vatue, buk the best wway of fewching the parte and working is {c
make the students take to pieges the instractionzl chassis and dynamo
amd put them together again.

(7} Potuchment Cenvranders.

Lastly wa come to the detachmen! commanders.  They, of coursc,
must know somethingy of everyone's job and a great deal il addition.
Selectivn of the right target is the great problemn. This san be
taught by means of @ mindzture layout in a dack room. Betler still,
it is possibla ta traip in this subject by daylight.

Spread cut your delachment commeanders in the drill hall or on
the parade ground, in the foom of a layout.  Fach is equipped with
severat sticks painted in diferent coloars, such as red, blue, green,
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yellew, vte. Each is accompanicd by a spotter fo give waenine of
approzching targets,  Several mnen are ntationed out of sight behind
buildings or behind doors.  Eack carries o disc o 2 pole, one side of
the dise being painted ix one of the above colours and the ather side
Being Ralf the same colear and e other hali-black,

{3 a given sipnal one of these reen advances towards the layout,
showing the parll colowred side of his disc to imdicate that he is
unilluminated.  All detachmenl conmamders wha consider that 1liey
shensled expose on lhe bLoget poind their sticks of the appropriate
colenr towards it.  In due couwrse, the target turns the plain side of
his dice towards the layout to show that he has been picked up and
is flaminated. Meanwhile, the otiwr bnpcls approach irom the
sarnes or obhor direstions, Al any time the instructor can mske the
whele of the layout stand fast and poind ant the mistaies,

For recognition of aircraft the epidiascope is invaluable, 25 pages
can be detached from Jane's AN the World's Adrerafl 2nd other
publicalions and shown on the scroee. T 0s difficult, howoever, ta
ahtuin pictures of foretge aincraft @ ecen from the scarchlights,
Sithoteties of targets from this peint of view will probably have £o be
compiled by company dravshtsmenr workieg from the sections,
cievations and other pictures given (o the books.

Ineidentally the epidasce)e can be used for many otlier gphases of
training.

5o much fae the detachmant and now for the soction headgquazters
The duties of these men, apart {rom their sdiginistrative repair
Cuties, consist of viswal pletting and dispatch riding.

iy Visteal Plofters and Dispelch Kiders.

Mo full description of the methods of teainine in visuad plotting is
possitle without an exposition of the methods themselves, and this
woud take far too long.  Suflice it tosay, that, by the usc of 2 modul
sweregdane mounted on a pole on wheels, comlitions in the held can
ke closely reproduced.

Ay repards dispateh riding the actual manipaiation of the meter-
Eicycle is, perhaps, the least fuigortam featuoe.

Map-roatling s of vilal importinee, nod only for dispatch tiders
but alen Ine secticn serjeants, detachment cormanders and all
lorry-drivers,  In an antigircralt wunit all wehicles work so
much independently that this skill o map-reading is alsolutely
:TEC*E'HHFI'['}".

Traffic sense and the knowledge of the highway code are also
ezsenttal for afl riderz and drivers, This can well be taught on a
model of o typical picce of counlry with leve: crossings, bridges,
traflic lights, Helizsha bearons, cattle, pedestrians, dogs, vehicles,
etc.
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{f) Manning Dl

The final stage of individual fra‘ning s manning diill, in which
cach member of o detaclunent practises his dutbies in conjunclion with
the: other maemnbors and i which tie detachment compeander Tins a
chance # check faults and mistakes  The driff conststs chielly in
enpaping mapinary targets, the picture being painted fron time to
time by the instructor or detachmen? commander,

O —CORCLUS10N,

Enough has Besn szid, it 5 hoped, o show the comprehwnsive
nature of A AL individual raining, There Is no rewsen why it shonld
ever be dnll, since it is soovaried in o chamucter. 5o mnch can oand
chould be done that thme made availadie by cancellation of a night
run, through the inability of airceadt to fly, should never be wasted,

In addition i is pointed cut that nearly all individua] Lraining can
L eaeried ool bz a deill ball, wlielh is of particular importance o
Territooial Army mmits,

Very fow of the " gadpoes ™ described can be obtaied from
Government sources,  All must be improvised. 1t should always be
perssttle, hiowever, to ollain authorlby Lo loeal purchise whils the
necessary furils wan Le chtained from the Training Grant,

Oty the fringe of individual & A training has so far been tooched.

[t i5 & scientific subject which still offers infin’te scope for thought
ang tngenuity,

Before demanding betler cquipmen? it ts most necessary that we
shiould make the beal of what we have. Henoe the impartance of
individoal training which is dextined, in the future, to ccoupy the
time of such o Zarge proportion of the Corps,
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THE NICERIA REGIMENT, RW.A.F.F,
By Maror A, G Durr, Mo, pose, RE.

SoME brief introduction, or perhaps apology, is needed for an article
such as the following. Tt contains nothing of technical interest,
and ils varinus statements of facts and figures cae be found in hand-
bunks of West Africa, and War Office (Puldicadions. But facts and
fignres tend to be dry, and {hey may hecome more palatable when
served up with a liltls of the sauce of personzl knowledre @ and the
task sexmed the more worth attempting because so few ML, officers
have served in the past in Migerie and because there does not runain
asrgle one.  Tie only appoiniment in the conntry open to 2 serving
officer of the R.E. is that of Aesistant Commandant of the Nizeria
Eegiment, a second-prade (3enesal 5taf appointment, and under
the laws of probability the chances of i*s being oficred fo a Sapper
are about 2o to againat.  The wriler was the fortunate excenlion,
and a5 he left part of his heart it Nigeria it is a labour of love to try
to convey o others some idea of 2 country so littie known and so
delight ful.

Nigeriz is the largest—much the largest - of the Dmtish Colonies
in West Alrica, and it is 2lso the most remete.  The Elder-Dempster
steamer that takes ohe out from Rnglam] changes ita cowrse from
sonth {0 emst oncc it is round the  hulge ” of Africa, apd callz in
succession at Treetown, the capital of Sierra Leone ; Takoradi and
Accra, the ports of the Gold Coast ; and them at Lagos, the capital
of Nigeria, The Gold Coast and Nigeda buwve ne natueal frontiers
except the sea to the soutk:. Bath Coloniss began by the oconpation
of a strip of coastline.  Administration was slowly pushed inland,
thiemgh diffieslt and unmapped country, until the ' scramble for
Africa " came to an end soine thirly years agn, and Goeat Britaln,
Trance, and Gemmany procesded to adjust and stabilize the bound-
eries of thoir Cofonivs, not withont 2 good deal of friction, This
pracess left Nigeria very much the same squars block as it is to-day,
for the additton of the Mandated Terrilory ihal used o be the
German Cameroons added vrly a narrow strip down the eastern side
{see map),

Ir. West Africa all naturs] divisions, of climate, of vegetation and
af race, mn east and weat, paralle] to the coast.  Colemization, on
the contrary, took the form of penetration morthward, hased on a
comparatively short length of coastline.  As a result the adminis-
trative units, the Colonies, cut right zeross the matural lics of
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division, and are as lacking in momogeneity as they well conld he.
It is a5 impossible to penerziize abont Nigeia as it is to generalize
about India.

Along the coast sirctches 2 beld of mangrove swamp, anyihing
up to thirty miles iu depth, pierced oy by the mouths of the fivers
making their way to the s=a. The loathsome quaiities of a man.
grove swamp baffle descriztion. Tt is neither lund ner water, but 4
stozgln of mud and duad branches and decayed vegetable matter,
popuelated by snaves and land-crabs, and inteclaced with the tangled
roots of the mangrove fress.  The tools come writhing up out of the
mud in single filaments, and cozlasce higher up to form the trunks of
the lrees. Over this morass broods, nipht and day, year in oand
year out, the same mupgy, sticky Zeat.  One wonders at the conrage
of the men who first dared to penetrain np ihe sivess, fivers whose
course Is cnly a connecting channel, indistingnishable to the oye,
throngh a series of Jagoons and backwaters. The few towns along
the eomst—T.agos, Bonny, Porl Harcourt, Calabar—have feen built
where o patch of firm gromnd xists ab vz near the mouth of 2 niver,
One might 2lmost say at the mouthe of @ river, lor the Niger itself
never reaches the sea as such, but breaks ap into unnumbered moeths
targe wnd wenall, and its della is half the toastline of Nigera,

North of the mangrove wwamps comes the belt of rain-forest,
When the forest reaches its follest prowth the vegetation overhead
is so thick that the sun's rays never strike the ground, and a large
part of the vegeta®e and animal life that generally Sonzishes at
ground level has transterred itself to the tree-tops, which have a
botany and zootugy zll their owin,  Elsewhere in this belt the trees
grow more sparsely, and the perennizl rain makes the ground
excesdingly feriile. This area, and the rather more open country
immediately north of it, is the most densely populated pati of
Migerla. Here iz no country of great estates and of Fiirs raling
over thonsands of sguare miles, bul 2n aggregation of small com-
munitics, independent and self-comtaiued, speaking a large variety of
languages and differing widely in :heir eusioms and beliefs. They
af¢ negrocs, with no admixture of Semitic blood ; coal black, thick-
lipped, woolly-iinad. Fifly years age this was the paradise of head-
hunting, cannibalism, child-momdsr and  human sacrifice. Now
those days are nearly over, partly becanse of the widespread activ-
itics of missionary soticties of all denominations, partly because of
the heavy hand of Goverhmeit,

North of the rain-forest the term ™ bush * adequately describes
the rest of Nigeria, The farther north une goes the thinner the bush
becomes, passing through the various stages of ' orchard bush
with 1 visibility of twenty 1o a hundred yards, to the sparse, therny
serub of the northem frontier. This is, of course, due to the decline
in the rainfell,  As one goss north the rainy sesson becomes shorter

rk
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and shoeter. Takon on an average thitough the Northern Provinges

the pains begin in April, heralded by a series of violent tormuoloes,
and settle down Lo some hours of stewdy an every day during

AERICA

— WESF

FRINCH 777

P
e

MG LA

ST

- ————

-

e T

S

#fgiﬂ.‘.-?.:? ¥
-

oA

August aned September. A second series of tornndoes brings them
to on end, and from November to Marel 3 0 perod of deought.
I a4 aulso Ue coldest seson of the year. A ool wind—the harnadta 4
—Dlows mrtwarnds from the Sahara, Winging night temperatnres
down on gecision o somewhere near _.nz___.._am:n-_ug.:? and the wind 13
laden with finely dividied dust which veils the talls in o blue mist,
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The inhabitants of the Northern Provinees have next to nothing in
common with the {ribes of the coastal bell.  Thoy are negroid, but
ned negrocs, and Mowems, not perans,  Their civilization is com-
plex, highly crganized and comparatively ancient, The principal
Emirates are those of Docnu, Kane, Katsina and Solote, all of them
independent kingdems before they were incorporaled by treaty in
Morthern Nigeris. The ruling casle are Filan), a non-negra strain
which came in from somewhers to the north at some date unknown ;@
light-coloured, finefeatured and straight-haired. Their admainis-
tration is feudzl ; the Emirate is dAivided into Sistricts, each under jis
own bead, to whom the village heads are fn their tum responsible,
Ontwardly the Emir's anthority is entirely his own : ke collects the
revenue anpd apportions its expenditure. 1 behind each Emir
sits the Brtish Resident, responsible Lo the Governor, and though
the Resident may officially De only the Emic's adviser, in the last
Temort hiz advice has to be accented.  This is the system of  indirect
administration ' that was devised by Logd Lugand, and in Nerthem
Migetia, whers conditions were suitable, it is adiniitedly successful.
The system aims af supporting asy nzbve authorty that can be
found ; st supporting, guiding, restmaining, encouraging ; at remain-
ing always in the backpround, yet retaining always the right to the
last word ; ai producing ultimately & native adininistration so firmly
based and so well construcied that it could maintain itsell even if the
British support was withdravwn.,  That day is nob yel, bul i1 s an
ideal neither unatfaizable nor gninbie

The Northern Provinces aso differ from the Southern in that they
have & cormmon language—IInusa, There are certain exteptions,
notably Kazoo, the langmzge of Boms Province, amd Arabie, uscd
fur ceremonial and legad purposcs ; bub throughont the north Hausa
is 2 lngua franca that wil carry oze throwgh, It is o simple and
practical lanpuare, easy {0 laarn and easy for Englishien to speal,
and every Government oflicer hes to qualify in it

One stall arca of the Northemn Provinees deserves special mention
—the Bauchi Platean. It is rernarkable both for it height above the
sea, something over 5,000 fect instead of the 2,000 fect of 50 of the
surrginding country ; and becazuse on i are convenlrated all the
Nigerian tin-mines, resalting it a large colony of non-official Furo-
peans—rmine-owners and mining engineers.  Even in Nigara, where
everyone is hospitable, their hospitzlty i proverbial, and thete
were few mote agresable brealks ib one’s term of service than week-
ends of shord leave spend in one of their beaulilul houses, leoking oul
on miles and miles of vpen, o7ing vountry, studded with cuterops
of naked rock and scarred here and there with the workings of sur-
{nce mines, fo the serrated mountaing beyond.

This very summary description af Nigers must end with a few
words about its administeation, as one of the largest of the Crown
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Colonies. The Northern Provinees ave grouped nnder a Chief Com-
missionier at Kaduna, 550 miles up-country @ the Southesn Provinees
uncer & Chiel Commissioner a* Envgy, down in the south-eost.  The
seat of the Coniral Government is af Lagos, and there the Governor
resides. His machinery of governmen! consists of the Secretariat,
rua on much the same lnes as a Govenment Department in White
Irall ; the Exccobive Council, 2 smal body consisting of the heads of
the more importanl departments, cormesponding roughly toe the
{abinat at home ; and the Legislative Council, a much larger affair
whese members are partly officlals nomtinaled by the Governor and
perily nen-officizls, Brilish and Alricen, clecled by various con-
stituent bodies—eg.. the Chambers of Commerce, the principal
tovmsiips, and the missionary societies. The offictal members are
always in a majority, so that the Gevernor can secure the passage of
any legislation that he considers essential., The heads of depart-
ments—Ilegal, medical, pablic wodoss, police, ele—alao Tive at Lagos,
the sole excepiion of imporiance being the headquarters of the
Nigeriz Regiment, which is at Kaduna, Tt is the writer's (not very
valuable) opinicn thal sconcr or lafer the seat of Government
wiil have to leave Lagos sud meve tn Kaduma, Tor the same reasons
that the seat of the Government of Tndiz had vltimztely to he
moved from Calcutta to Delhi.

Each of {he West Africon Colonies maintains a mihitary force
which it supports enfirely foom its oswen fuoasiees. These unifs sre
the Gambin Company, the Sicrra Lecns Battatfon, the Geld Coast
Bemiment {two battadons) ind the Miperia Regiment {six battalions!
and togather they compose the LW A F. I'.—the Tloyal West African
Frontier Force.  The purposes {0z which these units exist are three ;
the reatnlenance of internal security | defence against external
apgression 3 and the provision of troops for use outside sach par-
ticular colony to mest Imperial requirements,

When they were formed, some forty years ago, it was in view of
the reqquirements of infermal securily ooly.  Io the early days, when
the country was first beimy apened up, the civil power had conting-
ally to call for trocps iz its support, 2nd the WA TLL, spent muck
of its time on aclive service.  Nowadaws it is e diffevent story.  The
whaole of Migeria is under close administration, the pelice are effisienl
and are armed, and the network of roads and raifways makes it
possible to nip disaffection in the bud.  During the last few years
the Reglreent has had L find, on s average, ane ™ patred 7 of one
corepany each year, and the last cccasion of serious tdoting and loss
of life was in the South-Lastern Provinges in 1930,

It is generally agroed that as a safeguard against cxtemnad aggres-
slon Lhe insurance @s fnaderqaate,. The only case, howeser, in which
the policy would be inveksd fe that of war with France, and that
possibility is remote.  If it came to the peint the situation would be
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unpleasant, for the British West African Colonies ave isiands of vary-
ing slzes in the ocean of French West Afvica, and our armed forecs
would he very much inferior nomerically to those lhat could be
brotght against them. The strupgle would centre Tound the only
paint of strafegic value on e West Coast, Freetown, the harbour of
Sierra Leone, whickh in time of war would provide for Great Britain
the only pood naval base between Gibralbar and Capetown.

The thivd purpose for which tne KW ATFF. exists, for vse as
reinforcmnents outside thelr Colonies, is wmainly an afterthonghs,
and 1= a by-product of the purposes of seouity aad defenee, in much
the samie way as the Brifish Expeditionary Foroe iz a Ly-product
of the Cardwell syslem and the defence requirements of India. Itis
not difficnit to Jmagine cireumslances in which the Hability might
have to be meat, bat the existence of the Habilily does net, in fact,
affect the strenpth or training of the RW.AEF,

The WNigeria Reogiment §s much the larpest formation of the
RWAFF. It consists of a battery of light artiery, six battalions
of infantry, a signalling schoal and a depot. Regimental Head-
gquarters is at Kaduna, the capital of the Morthern Provinees, znd the
Commandant i a substantive colene’. The higher organization of
the regiment has been the subject of much controversy during the
last few years,  The writer was ton deeply concerned n it to be able
to discuss it dispasstonately, and as the subject—I(ar the lime—is
settled, discussion would be out of place.

Of the six battalions two are kept concentrated, one at Kaduna,
in the nortli: one at Enegz, ir the south. They are intended as
reserves for use In emcrgency, and on the last cecasion of 2 sudden
atarm the Kaduna attalion was entrained and gone elght hours after
the cabl for help asrived. The other battalions are dispersed, and
have one or moie companics on detachment 2t out-stations.  As
communications improve the number of oct-stations decreases, for as
far as internal secarity is concorzed it is gencrally unnecessary te
keep troops ot a station provided they can reach that station Iz a
day or so should occasion arise.  ‘Fhe procsss s going on rapidly ;
‘our years apo there were fifteen wilitary slations in Migeria , now
theve are only eleven, and one of these is shorily to be given up.  In
a way it is ¢ pity, for command of aw oui-station company is an
rxceadingly responsitle awd atlractive job for a subaltern or junior
captain ; but there is no douwht that pentralizalion makes for greater
efficlency in training.

Training follows much the same lines as in a British battabon.
The same annual weapon training course is fred, and approximately
the same standard i3 reached.  Collective trainicg begins in October,
and culrninales in Fearuary in battalion and inter-battalion exerciscs.
TEW.TT: are mm thooughout the individual training period,
half of them based on Nigedz Fstablslunects and heli on British
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Wear Establishmenis. The latter ia necessary bo give officers some
practice with the Establishmaents that they will hawve do use at
promaticn and stad coldege examinations, Oneirsportant differencs:
bebween the two I8 that the Nigeria Hegimen: has ne wheeled o-
pack transpart. The prosezcs af Lsetse v makes it impossible to
use hooses except in certa’n restricted areas, and 211 frst-line lrans-
port 15 by carriers. ‘This even applies to the light bettery; the
heavier parts ol their 45" hows. are cartied on stretchers, & man at
each comer of tha steetcher.  Carriors invariakly casry the loads on
their heads, not “ their kands. If a man is given a fetter Lo lake
he will as ofton as not put the letter on his head, put a large stone
o1t Lop of the lebler te keep it there, and thas transpert if.  CaTriess
thowrh enlisted are cnarmed, and on mabilizalicn the maiority
wotn® be newly recmiited and undisciplined, so that no small pact
of a Battalion Commander's care would have ta de directed o
ensuring thal his carriers should neither be exposed to enemy attack
~or given any chare to drap their loads aml slampede inte ihe bash,

Another difference between training af home and traimng in West
Africa is that in West Afdca a good deal of attention has to e
dirceted Lo bush warfare.  The principles of waz metain the same at
all times and Iz all places, Lot in bush countres the principie of
seclsity in poastiendar needs specialized aipdication,  The problem is
that of the losal security of 2 column on the march through conntry
where the wisisifty te cither flank is sometlusg Tess than a hundred
yards and may he 25 little as six feet. The solution: to this problem
Lias been found in what amounts to a ™ batie doll,” seciions facing
rght or faeing [ell, and finkers faking ground cotwards ot clesing in
on the column, on a series of whistle signals, Tt is et =aay way
abstrzse and requires only a certain amount of practics,

The rank and file of the Regiment are long-service professional
saldivrs, attesied [or approxinmiely the same periods of Coccnr and
Reserve service as cre Brtish infantry. The Regiment recruits in
the Northem Frovinces oniy, on the assumption: thal natives of the
Southern Provinces make inicrior soldiers—an assumpticn that is
disprited Sy s of the offivers wlr had weer experience vwith men
of both types. The recmuits are aften spoken of as ° Hianses,”
because most of them, though by 20 means all, speck Hawsa as their
nalive langeage, bul zuckally they come from 2 great vagdety of tribes
—Munshi, Dakerkerri, Bagerimi, Filaci, Shua Arab, and & dozen
others, The majovity of recruifs arrive at the depot semi-nazed
savages, and a proporiion car speak ne language in common with
any of the deoel stafll.  The phiysical stamdand is high, for thers js
never any difficulty in getting the wumbiers of recruits one wants,
but a little recraiting, in the forsy of marches or a +isit from
Brtis: oficet, is sometimes undertakes to stimulate the intzke from
some fribe whese numbers in the Reghment are falling low.
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Az compared with British treopg, West Aflticans learn Slowly and
age quickly.  That they learn slowly is not difficult o imderstand,
for thay lave no basis whatever of selent’de nowledps en which to
build. The British recruit may appear ignorant, but actually he
lkinows & great deal,  He knows thsb e rifle xills a0 man because a
bullel cores wct of the rife : he knows that 2 clock poes hecause it
ventring mechenisg, not becanse it is inhabited by a €evil | he knows
that if a night-bird fiits pas: him in the dusk he need not consider
the Lvpolhes® thatl il s lis Compeny Serjcant-Major taking the
evening air. Bt all this Ras to be tavght 1o the MNigerian recruit,
ant in the last case mentioned fwerty veams of teaching will not
corvinee hint, It is no wonder thal b leams siowly, The recreit
sourse at the depot Tmsts only six months, but notil a man bas dene
Lhree years in the ranks he can hardly be cailed o troined eoidior,

Aleo they age quickly, as all Africans appear to do. By the time
trhey are locty fow would be £F for active service, 5 long as they
ave scrvlng with [he Coloars, amd looked afler and medically exam-
Biedd at dntervaly, they keep their condition fairly well, Tt when a
man's Colour service is finished, 2ud he goes back to his village, bis
fortnight’s annuel training s seldom cnough te orevent his going
fest dewnhill Consequeslly in prepacinge moobilization plass 1L s
imprudent 1o count on more thar a small proporticn af feservists
for nse in first-line formezticns,

A strikivg difference between Indian and Nigenan battalions is
thar when 2 man s enlisted ia the Nigerda Repiment it is impressed
oo him that once he s g soldier his crecd ard raee are immalcerial.
The men ace mixed in dbe raels wdlliont dislinetion, awd e oaly
concession ade to relipiocs cenvictions is that, as the majonity of
the men are Moslems, the principa” Mohammedar: feasts are ohserved
as regimental holidavs. It may be noted o passing thab Islzanie
frovonr 1s modiceshily absent. Mohammedanizm is Fashimeahlle
becanse the preat Emirs are Moslem, but relipicus obzervance is
confined to the moming and evening prayess and a gercrally rather
nalf-hcaried chsmvanee of the Hamadan lest. 1t so Zappened in
131 that ihe feast of Feram, whicle eicls the Bamnacan fast, el
whila the battalipns of the Regiment were in camp deing inter-
batialion training, and to aclow the wsual dwo days’ holiday Zor the
feasl woukl have been exccedingly inconvenient.  IT was pat lo the
serior M.C.O'%s that undes the circumstances L bwo Says” holiday
ight be postponed for a fortnizat nntil the camp was over.  Crtho-
coxy was outraged | Balran must be celedrated on the correct day.
But when az zliermative propasal was pul forward of four days'
zoliday when the camp was gver, instead of two days' heliday at
the propor time, it was camried with enthusizsm,

The highest rank that an Afvicen can reach Is lhat of Baltalion
Serjeant-Major.  Although on active service temporary command
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of a platopn wonld often develve on a rative M.C.Q., these who
wonld make plafoss commanders are few and far betwszen. There
is no suitable <lass from which native officors could be Jrawn, el
frum the plaloon npwards Euzopean aszislatas has to be provided.

Ezch battaliun Ras a certain uumber of British officers and N.C.0Ms,

conded from thei home units.  This number vacies widely fram
time {o time, @5 at moments o financial stress Uhe Goverament of
Nigeria fends bo fall Lack on the sconomy of reducieg—"" tempor-
a=ily “—the preportion of Enropeans in the Regiment : but it is
nezr enouglh to the facts to say that in every battalion at & minimuem
the appeiniments of Canmanding Cflcer, Adjulant, and Coeinpany
Commnander are always flled by British officers, with one other
oficer peT company ; anc thatthe appointmentsof 5 M, OR.C5,,
ang CEDL, are awways filled by DBritish MN.C.O0%. ‘The Quarter-
masiers are on a ditlerent focting, as they are rotired from the
Britisk Service, aud, 2liwaugh they retain military rank, are permanent
ard menciona®e officials of the Migerian Gowvarnment

The totms of service are atiractive,  An officer engages to scve
ihe Government of Nigeria for one ©° tour ™ at a Hime. The duration
of & tour is normally eightesn mmonths, and alter cgliteen months he
fz entitled to eighteen weeks' lzave in Fngland,  Passape out and
passage home are frec, and he recefves full pay during his leave.
I he then wishes to engage for @ second Hime ke nay de so. provided
that he Ims been reccammended fo relurn, This recommendation is
orly refused in the cuse of miscondunct, ineffictency, or failure to pass
during his frst tomr the segimenisl edamination in Bansa, and
thonph this examination is for from a formalits, yst an offhzer of
average lingeisiic ability cax pass it after less tha= six montiss work.
After 2is second four he may take on for a ihird, but afier thoec
cousecniive dours hie ipust relurn Lo his Brzilish anit fov at Teasti a
yeas, nor may he do more than ten years—:iz, five tonrs in all.

Finanecially the Coienial Office i3 generous, especially to the jusior
ranks, A stbaltern’s pay is approximatcly three times the home
rates, and i ¢apinin’s dwice, For a major or lieotenzot-coloned i
is rather less advanizgeous. It must alse be remembered that a
large propostion of the afbcers hold lecal or temporery ravk in the
Nigeria Regheenl superier to thelr subsfantive rank, amdi the
appointment of lisnl-colomed i Nigesia Is genesally held Tiy a salb-
stantive captain or junicr major, and coeasionally by o subaltermn, A
liewd ~oelonel's appolztment is worth, in pay, allowances, and kind,
and in immunity from British inceme-tax, somewhers round £1,500
o yeas

Pay as Zigh as this is not gives without rezson, and the reason is
the climate of the West Coast. It cannot be denied that it is
un®ealthy, matnly hecause of the peeschce everymwhere of malasia,
Malaria ir itself can hardly be cailed either dangerocs or paizful,

+
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but in Afriza malaria has an unpleasent tendency to ¢clminate in an
attack of blackwater fever, and blackwaler ¥ a serlous mmatter, with
a death-rate of aboul 25%,.  Avolding {uver 15 munly o matter of
tuking {roubic, and obwervicg wirhout being fugsy, the {ew simple
and obvions precautions | mesonite-set at night, mosquita-baots in
the evening, and five goains of cuinine a day.  The writer did not
get his first fouch of fover, and was not un the sick list for a day,
unlil he Liwd doene one Lour of aineteen months, and inished fwenty
menths of hiz seecnd tour,

As wel as malara there is & fine vatety of tropical discases which
it is possible to contiact ;) yelow fover, slecping sickness, guinea worn,
Biilliarzize, anid plenty of athers ; bt their invidence is so rare that an
ordinary man does not He awake at night thinking of them. The
recipe for kotping fit is moderation in ell things, nothing too much
and nothing oo litile; wark, exerchse, sleep, fond, drnk. Tona troplosl
connliy, eve more than elzewhers, the golden mean s the thing to
aim at.

The attractions of the ROW.ALE,, in independence, sport and
pay, arc such thaf there is ween compelilion oimong junivr oflicers
tur gl hcre, and it has been poasible to sxereise selection te sach a
peint tat they may be considered a corps @'2fie.  The cays aze leng
gone when zn officer going out to the West Coast was not unlikely 1o
be asked ¢ What have you done ? 77

The Warrant atl MO0 are alse wery moach o picked Lody of
men.  Though the inducement of sport carrties less weight with
therm, they have (e adilitiona] attraciion that their sennce in West
Afdcs counts double towards pensios.  (Why a H.C.O's servico
should count double while an oilizes’s docs not is one of ta0s= night-
mares of deparimental logic 1o whiclh there apicars 1o be no answer.)
There is also 2o hani-aml-frst imit to the neoxhier of tonrs that they
mzy do. Tt conscquently kappens that a senfor NC.0. who has
served in Mogeriz for a long time may have as many years to cosnt
Lowards pension s if e had enlisted at birth.

Ope aspeel of an oflices’s duly which deserves mention s the
insight he gels into wveloc for money in military matters. There
areno RE,ILASC, or RADL, on whom to indent.  Everything
has fo be bought. A Company Commandi pooposing to take his
vompany inkle camp for lraining has to work oot his costs {n il
transpast, roxdl transport, purchase of materials to buitd his camp,
cattle and corn for his men's food, ete., and adjust them so a8 i
come within his allotmment from the Training Granl.  Tooan officer
om the Headgoarivs Salf of the Regimen! this aspect s wider still
The Government of Nigeria votes, say 300,000, for the annual speerp
of the Megiment. “This has to cover evervining; pay, clothing,
equipment and Jocd for the native ranks | pay passzges, and vontri-
buticen to pensivn of the Europeans ; arms, ammunition, znd stores
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of every kind ; buildings, {ranspott, and training grant. One lesrns
the cash prices of such Lhings as H.[E. shelis, a=€ a Vickers gun
compleic with tripod and spare parts.  Or Govemmen: may ask foT
a refloctinn of {10,600 in persormel,  Will 1 be Detler te dispense
with ten caplains, costed at {1,000 each, or fifteen subzdterny at froo,
or twenty N.C.0% al [500, or a combization of the three? Ttisa
complicated and interesting busiiess.

These Facts and figures as to Nigeria znd Une Nlgeria Keghment are
anongh—perliaps mote than enough ;. bat it wonld be wrnng te slop
witheut frying *o deserilie the kind of li%e that one leads and to
cxplain what makes it so atfraclive. The picturs may be a little
hiased, for the writer was admittedly one of the more fortunately
placed, and not every officer going out te West Africa eonld hope
for 50 muach interest wnd 3o much variety.

The amenities of everyday life arc a consiceration that carries
weighl, at & Headquazer Stztien in pariienlur.  The henses are big
concrete buugalows, with long baths and electriv light, a crewd of
servants, and an axere amd a helf of garden. MNote pariicziarly the
garden. Even 2 man who has taken no interest whatever I garden-
ing can hardly fail to falt fer it in Wesl Africa.  There i5 no neec
for patlence ; put the seeds in, a=d they will show green I thirty-six
ours,  Stroll zeend *he garcen at 6,30 a.m. in your dressing-gowi,
whan the dew is still on Lhe grass, and cheose and pick, from your
own tree, *he prape-fruit that von will have for breakfast. Admize
the shpw-white Slooms, just opening, of the Blshing Hibiscus,
kaewing that before sunset they will lie hanging fzom the branches,
crmson and dead.,  Roses prow as weii =« they do in England, and
avery parden = filfled with fiowering shrubs, mestly imported fram the
West Indies : Olesuder, Pride of Uarbados, Frangipani, Gold

tohur, Jaczranda, Boegainvillea, s Pelnscttia.

Labuus is cheap, and with a cesinin amount of labouor it 5 set
difficult to make a respectable grass lawn in froet of the house, and
on a hot evering it is a mach cooler place to sit on than the veramca.
There the sewi-circle of lopg chairs 15 sct xftor polo, and the guests
cuttie amd go, and the servants Rever roundt aned keep the glasses hlled
and circulate the © small chop - anchovies, prawns, sausages, and
such-like - and tha moon cumes up, end the fruid-bats flit in and et
of the mango-iress, and the crickels shirill endlessly.

The day Degins eer'y and ends eazly, Work is gencrally finished
by 1.0, Then lunch, Tollowed by sleep, fronk and unashamed, till
4. Acupof fea to wake oue up.  Pole or squash, or golf or tennis,
Drinks, dinner, a little doging over a book.  And so to bed.

Polo ranks high among the attractions of West Advica. At most
military siaticns it is plaed three days a week through mine montas
af t=e year. The ponfes are all country-bred and are all stallions,
fast, lizht and 2andy. Tt is protably the least expensive polo in
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the world, The average price of a made pony, good enough o play
in tournaments, is f12 to f15, and a raw “bush " pony can T
bought for about a fiver,  Most men iteep two ponies or mare, and
on z good evening fhere will be six or seven chukkars. This is
about as many as can be conveniently fitted in tefore dask, for the
afternoons are so hol that to begin play befere 4.30 pom. i3 too dis-
agreeabiv.

Second only to'polo 4o the Jist of aticactions is the shaoting,  Not
big-geime shooting, for thet can hardly he safd to exist in Niperia ;
lion are 50 few that it is poce accident i one happens ta come across
thean, ] elephart only survive in extremely inaccessilile places,
But buck and gezelle oas, cob, hartebecsle, cle—ase common,
and with a cerlain mount of troulile it is possibile to get * buzh-cow ™
—the Afican dwarf Luffalo—a cunning and dangerovs brule.
Almast anywhere 2 the north, moreover, anc can have execilent fun
with a shot-gen,  Bush-fowl—a kind of franciline—and poinea-fowl
are abundant wherever corn s grown, and more ccally one Snds
bustard—graater and lesser—sand-gronse, end creent pigeon. In
certain places near the northern ‘rontier, and at certain scasons, it i
possible to get large bags of ik, geese and feal.  Such shoots are
immnense fben, but they ave nat for falr-weilher sporismen. As often
as ot one lies fo siand waist-bigh or even breast-hiph in water,
and water with Teeches in it and mosquitoes over 2t ; ejected cartridges
floating mezreachfully = a circle round one; and one’s fent slipgéng
and sticking in the mud as one struggles to turn and swing. But
wha! ave these little troubies when compared witl a right-and-lef:
out of spurwing geese:  lwo semi-armounsd ostriches crashirg one
alier the other intn the water, To the writer, Migerian shooting will
always be associated with puinea-fowl; with siruggling through
almost impenetrable undergrowth en the banks of the water-conrses
wrnere they lake reluge; wilh chusing lhemn at =7 gpeed ‘n the
aprn, pasping for breath and blinded with sweat, while they ran
in their hundreds in ‘rond of him for =2%es and riles : and witlh
missing them ignominiously on the tare cocasions when they offored
an casy shot.

Life would become monotonous if spent contimuously at oze
station, and the change afiorded by * touring ' is generally welzame.
By “touring ' {5 meant visits of mapenilon, of warving degroes of
formality and of varying dumlicn. To get from Kaduna te Zara,
e reaesl military station, takes 2n hour 2nd a ha’l; to get from
Kaduna to Yola, the most remote, tekes -in the roins—Iihree woeks.
There are four teans of traasport @ boat, rzil, soad and cardier.

The firsl weethod, movement by water, t5 the oldest of the four.
The pioneers of the country used flat-bottomed sterm-wheslers to
take them up the esiuzries of the rivers and through ihe lagoons of
the socth, and the same Lypeof craft still plies on the Niger and its
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vast trbutary, the Benue; reaching whes the rivers are in flood
not only the frontiers of Nigeria bat rench lerritory Leyond therm
making perhaps twenty miles a duy on the np-stream journcy and a
hundred miles a day on their retzrn, A big stern-wheeler 1s 2 com-
lurtaliie eradt, and a ten-day voyage in her can be moast agreeahbls,
bt her small melation, the cance, is better avoided,

The Nigerian railways provide little in the way of thritl, except
when stray catile wander on to the unfenced tracks. The main
system consists of a big inverted V, with Kaduno us ils apex, and
Lugos and Port Tarcourt as the slarbizg-points of the less,  Trains
o not follow each othier xt very close infervals ; indeed two trains
a week is the ordinary allowance, Nor do they proceed wiil: any
startling rapidity ; the Qcean Mail Express leaves Kaduna at 1z
p-m. on Thursday and arnves al Lagos, 500 miles away, at 6 a.m. on
Saturday; always provided et thers does not happen: to be a wash-
out anywhere on ithe lne Tn the raine it {s not uneommon lor o
train fo be 2 day or two late.  The rolling stock provided for Furo
prans is comfortable, and there arz restauranl vares, but even so
travel by rail is unpleasant. The compartments are hot, the track
is rough, the blue glass windows are depressing, and the spectaclc
through them of mibe after mile of featureless bush is monotenaus,

Neither river nor raifway serve most of the military stations, and
Lhree-quarters of one's touring is donc by ear. The roads are divided
into two classes | all-weather roads, whick are maintained throughout
the year ; and dry weather roads, which are made up after the rains,
and washed away, bridges and z1l, at the end of the dry season. Both
classes have poud surfares, and one can average 33 to 40 mLgd in a
big car. (e is not impeded by traffic congestion.  The writer used
frequently to drive from: Kadena to Jus, 170 miles, and it was the
exception rather than the rule {o mest another car on the way, For
tourning purpescs a big earis necessary.  The rest houses, where one
pits up for the night, offer only a mcof, firewood, and water. One
Lus to carry in the car secvants, bediSny, food, and cooking and mess
uiensils, and possibly a couple of cases of petool as well,  So that a
Baby Austin will nat meet the situation.

The fourth and last means of transpost, tramping oz foot with
carriers for one's kit, is becoming less anid less used as the rail and
road systems steadily cxpand. Tt is not a converdent way of lravel,
for carriers are slow and the distance they can cover in a day is
litnide:], lad ©n the other hand one is brought very much more into
«ontact with the inhabitants of the area through which one is passing.

Touring is spread fairly cvenly through the year, but most officers
of the egirenl alsn spend about a month every winter in camp.
Camps fur company, battalion, and sormetines inter-hattalion train.
g, are held in January and Febriary, when there is little likelihood
of rdin, In crder foavoid the monoteny of * bush wariare * exarcises,
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open ground is always selected, and as open ground is generally only
o be found in the mare Lilly conntry, camp sites are usnaliy agree-
abie ones. Officers and men lwve Dt orewsefas, buts built of sticks
and grass, and if by ill-chance an untirmely turnado does happen {o
arzive thee s net much left of the xonfzs when it has fnisbed.

Tt is & very slrennous Lime, and useaily a very pleasont one. Ot
in the open training most of the day ; pechaps a walk with a gun in
the evening ; and <old, clear niphis, with the Clested Cranes” " aunic-
aunk " overliced, and the Great Bear twisting hiz tz2il up e the
northemn sky,

Such is Miperia as the writer saw IL, and 25 he hopes to see it again
some day. Lt is suppested that his view i waduly rose-colonred,
he can oaly say that that view iz shared by lhe majority of the
ofcers wha are sceconded to the NWATF T, A certain number,
admittediy, find the life distastcful, and do not return for a second
tour, and & pood many others whe enjoy ik sl would like to stzy on
are debarred by sickness or by the wizhes of the Commanding
Officers of their Brilish units. Bt on the rest West Adrica, with its
{reedom and its friendliness, ils risks and its responsibiiities, throws
its fascination, and they do the full Len years that the War Office
allws., When the ton years are over, anl the time for parting
comes, it [ nof a pleasant moment, One's last sight of Kaduna is
the raflway station on a lol, close night ;  the long platferm bare
undes the electric lamps ; tle white coaches of the boat-irain strefch-
[og away into the durkness. A compartment littered with kit and
bedding, and 2 bunch of ffends round Lhe door. A whistle, a jerk,
ani the train starts ; but instead of gathering way it crawls along at
a foot-pace.  The driver hes scen the cluster of buglers in their red
jackets at the end of the platform, and is i league with them to pro-
long the agony. As the ifrain jmessos the buglers sound the ousa
Farewcll, the long, melancholy call that is accorded osly to oz
officer wheo will iever, fo the best of s belied, sce Nigeria again,  You
must stand at the winfdow and make such acknowledpment as you
are able.
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A NEW-MODEL ARMY.
By Mazor I E. Fowee, u.c., R.E.

Wuen Kipling wrote The Army of @ Dream, hie was dreaming of a
nation which had suddeniv wolken up to the natfonal zeed for
nuflifaty servies, and was fighting to gel into the Amy—you
remember how the Goard pleked only one in fve of the pick
of the Line, with no nther privilege to offer them than thatoefliving
a harder life than anyone elsa,  Nowadaws we arve trying to main-
tain an avmy of high quelily ffomn a netion which views Il things
military with the deepest distenst, aml ozly by an extensive cam-
paign of poster advertizemient and personal solicitation, epged on
by impassioned appeals Ircn the W.Ch, can we prevent the Anmy
siowly fading away.

If this is the case, with all e undeubted advantages which Lhe
Service has to offer over almost any other walk in life, there must he
something wrong with the syster, something fendamental that goes
against the grain with the mentality of the average citizen.  In the
following article, wotten admittedly in rather the spint of Kipling's
story, we bave cndeaveured fo sugpest whal ihds fundamcontal
difficulty is, and to sugyest 1 remmedsy whicls, Fetastic as it soonds at
firzt, will Bear looking into o second time.

Briedly, our case is this, The day of the Regolar Army as it s
organized at present, with iis bamack rooms, contralized messing,
ten-thirty passes, aml wad that sord of hing, is passing, and is plaoe
must be tzken before long by *he Itregular, or shall we say the New-
Model, Ariny, with its men and officers living where they like in the
neighbonrheod of their unit's headguarics,

This s a somewlai revolulionury sugpestion, and geood solid
arguments must be oroduced to suppost it ; later on we propose to
sketck an outline of the system on which it might be applied.

Firstly, there 1s the genvral probdein of why 1t is s difficolt to get
recruits for the Regular Army; with about 1700000 men
unerzployed, why is it that all the recruiting offices are not besiegad
by ai aony for whom there 15 no vacancy ¢ There are a lot of
reasons which can beandan peed [orward Lo explain this, but thwy all
break down when we consider what happened in Augost and Sep-
tember, 1014 ; [ do not think many people will deny, in spite of what
it is fashionable 1o say, that the same Thing would occur again in
strrilar citcurnstznces,  Wolialy atiernpls Lo deny that the Aoy

C
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tooks after ils members a great deal belter {han any civilian firm
the poidier's pay, i you recken in 2ll the higden hepefils [g the way
of rations, housing, sport and 50 on, compares very favonrabiy with
what be could carn cuiside ; he " pgels 2 mmonth’s holiday on {ull
pay ' to anobe a resent poster fhe sets vearer slx weeks) ) he leads
a hezlthy life ; and yet mien will not join.  Neow think for 5 moment
of the Teoriterial | what inducement hashe got to join 7 Financially,
none at all; the whels of his training comes owt of his spare time,
and if he pocs o camp Re uses up the whole of s anpeal holiday.
Yet men join tae Terntoral Army, soouve of them every year,
Why ?  Partly becauss they Hke being soldiers and wearing a
utiform, prartly beoause of the annoal fortmight’s holiday in the open
air; yet these same men would shy likestariled horses if you asked them
to join the Regular Army; why, apain ! Because they hale ihe idex
of having to live in barracks, and zive up the free evening anid night
to which thuy wre zecustomed ; there 15 tio privacy in a barracks,
none of the * Englishman's humee i= b33 castle ™ by whick they and all
of us set such store. It is mot the thought of being vader discipline
and having to do what you're told, but the knowledge that when
von've dlone e day’s work you are still not your own master, and
that you've gob to zpend the rosl of Lhwe day and all the night herded
up with a whole lot of other men.  Why does Lthe  general fabourer ™
worl longer hours than the soldier in whase barmacks he iz workiug,
and for less pay *  Zecause, when he's finiched, he goes back to his
own home and s moster of his fate until seven o'clock the next
morning, I be {oels ke poing to bed at six, he can, without eleven
other men to keep him awake. T he has o wife, be can spend the
evening with her; if he has no!, he can spend 4 with o subsiitute,
without 1he thought of a * pass ™ always at the hack of his mind,
imtesrapting his night jusl at the wrong moment,

"Fren there is another aspect af this question, and that is the stoady
drep in recent years in the aversge marrying aye of the community.
A man wanls {0 marry a wite and settle down in 2 home of Lis own,
not feave his wile witl: his seople and go and see her at week-ends.
We are still eatering for a marrying age of 20 or 30, Ask any
T.A. adjutaizt ; he will tell veu that one of his greatest difficulties
in tecruiling is the age lmit for married allowances ; consider our
noble selves ; aliout half (he efficers io the Corps are offcially Jiving
in sin.

Now there 5 no use in chutting our eyes to all this, and
carrying on ine the samc old way ; the habits of mind of the c:iizen
as we have outlined them will go on strengthening, snd so surely will
the dilkounities of recruiting incrense,  If we want the Army o be
up to strength, and wp to the strength with men of the type we want,
the men of 1514, we st cater for the mentaiity of the class from
which that type is drewn.  As the cquipment of the Ammy becomes
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more and more selentifie, sa most we ook for men of better inteili-
gence to Landle it, and nnless we cater for them they will not be
fratheoming,  Already we hove travelied o vory long way on the
road.  What would the Luke of Camnbridge have had to say to the
seldier of the present day, guing onk of barracks @ mufti, getting a
monil’s teave al Chrisimas, Iving cut of barracks with his wife -
many of the remarks of the Duke have been presereved o us, but he
woul surely have produced something original | Each of fhese
priviieges was confulently predictzd to be the end of discipline,
yet they haven't proved o ; por were they introdueed mercly out of
love for {he soldior on the part of the War Oiitce, buk hocanuse it was
Tealized that they had to be granted I [he Army was to exist at all,

We can even quote the bisto izl paralle! which s so desirable in all
controversial quosiions ; it may be said we are arguing from he
tidiculomis to the sublime, but 2 peraliel we muosi have. That
patzlie] is the Sudar Defence Force, & Foier 1evmited from all the
tribes in North Africa, and organiz=] on an entirery Irvepsiar basis
all the soldicr gels is his pay, his uniform and eguipment, and his
rattons when e goes on service or manceuvres,  But this is quile a
recent innovation @ for the first twenty vears of the existence of the
Egyptian Army, the majority of the troops were Regrfars, living under
very much the same conditions as the soldier in England ; the changs
has been made simply beeause it was found that the Jmeguler system
producad the Letier soldier, and that s in & Force whick must at oll
times be ready for active service at six hours’ notice.  I1f the syslem
works for the African, is it too mach to say thal it will work with
the Englishman? It will be said at once that discipline will zo to
the dogs, that the men will be o goed, that they'll never learn their
iobs, but that is merely repeating the * parret-cty " which every
fnnevation hus called forth,  The soldier married * off the strength *
is mone the worse for it ; why shoul! Lhe ordiuary man be any the
worse Hving the life to which he has always been accustomed, the
sime life as any other cifizen ?

Remember ilat the new system 15 going to produce o botter type
f recruit to start with, one who is more to b imsted with liberty
of action, ™ Youll never gol Lhe men on patade in time,” you say.
Why not 7 Ouwr married friend turns up all igkt,  Does the modem
factory allow its men o woll up any old tme they ke ! Tt does
nit ; they get there in timc or they lose thein jols ; with the discipline
of the Service to help you, the difficalty will hosdly avise at all.

How for the firsl and most obvious objection ;| where is the new
sobdive goingrto live ? “To Iouse, say, ten thousand nc, and Uit fam-
tdes, youneeda very large town, and theneighibourhend of 2 largs town
cannot be ¢ good {raining arca.  Perfectly tre, but why crowd that
number of men into one spot ? Surely it is a relie of the bow-and-
arrow age, when the whole art of war was to drill masses of men to
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mamwwvre perfectly together, and when the general and his staff
had no motor-cas (o get around in?  The posilien now 15 very
different. For ten months in the year the soldier does individual,
pletoon, company and battalion iraining, when the proximity of
other units is & hindrance rather than a help.  The barracks ate in
the centre of the lraining arca, with the result that the soldier spends
half his time walking ont far enough 4o get elbow roon te do his
training.  How much more convenient it would be if the virions
units of, say, a division, were scattered in the stnall towns sound the
outside of the training arer.  Then cach unit could get on Lo its own
part of the training ground wilhout having to worry about anyone
¢lse.  When it came to the time for brigade ot higher training, all the
units could go into camp together anywhere o the arca and fight
battles to their hearts’ content.

Where are the houses coming from 7 The houses will omne all
right if there is the de—and for them.  If a factory starts up on the
edge of a conntry town, houses very soon stast up to meet the needs of
the increased population.  With a Government subsidy to help, and
a guarantee of continuous occupation, there need be no auxiety on
thzt score, though admittedly there s a possibility of a vertain
amennt of “ lag.”

But there is another aspect of this question that we mustn't lose
sight of. Are we going to liik the distance which the saldicr may
live away from his headyuarters 7 There is a sort of nnwritten law
at the present timme that everyoue " living cut ™ must e wilhin fen
minuntes of barracks, * in case they are wanted.”  What are they
going to be wanted for 7 We are not going to mobilize ot ten minutes'
nolice ¢ if there is a crisis in barracks, if o fire breaks out or a loiry
leaks locse, the orderly officer arel ilie inlying piquet czwm deal with
it : after all, the average fre orcers for a battalion tell the fre-
piquet to double to the scene of the fire, and the rest of the uni* to
fal! in on their parade grounds, " in case they are wanted.”  1f there
really is a crisis, fike a civil emergeney of an instant threat of war,
all you have te do is to put up tents and put the battakon on an
ordinary manwuvre {footing.

Thare scems to be no reasun why the soldier should not Hve as far
away from barracks as he likes, always provided that he gets there
at the time hu is told, and that =e gets therc entircly at his own
expense, It is ne wncommon thing for the clvifian woerknan o go
ten miles te his wark every day, by bicycele if he is energelic, by 'bus
it he is not,  Here is a vorv mportant factor 25 affecting the housing
sitvation,

Now how atewe going to make this system wark ? So far all wehave
suid is thuat officers and men live in their own houses or in lodgings
fust like ansyeme elac.

To start with, the Depot must remain much as it is at present [ 4
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coutee of barrack-reom life i35 csseniial, to Incolcate habits of
discipling, cleanlness amd lygiene, and to get them =o firmly
Impaanied that they will not fade in the greater freedom of regimental
e, {Here we might amain quoote from the ridicalous, where this
system is in vogue.; The depot course might well b a couple of
months longer than it is ai pesenl, Lo bing training i reneral to a
ratlwr higher standard,

¥ow for the crux of the whole matter, the actwal fighting unit.
For purposes of argument, we will take an infantry battzlion, for
whalever systom is found Lo sail ol will, with miner medifications,
suit any olher nnit of comparatde size, 2 Gunner brigade, 2 Divisional
R.E., or a Tank battalion, remembering that o is 2 moral certainty
thatin a few more years there will be no more horses, except possibly
in the Cavalry.

To start with, guards, fire-piguets and similar regimentai doties
will still have to be furnished; they will e found from an inlying
pifuet, say a platoon, who wauld live in & barrack room as al
present, and be on duty for a week at a lome; their tour of
duty would thus be one week In every throe ot Toar monthe, just abont
right ko keep their mamied life monning smoethly.  The fecding of the
piquet wonld suffice to keep the quota of company cooks up 1o the
scratch, always provided they receive their preliminary training at
the Army school, and not, as at presend, largely by experimenting vn
the suldiery.

The soldier would Keepr all s clothing and eynipment ab his own
fine, Dol as it wonkd be impessible for him to werr one order of
crese ull day, he would Zave to keep o change or two in bammacks,
and for this purpaose, company changing-rooms, provided with shower
Baths, and fitted with lockers for cech mzn Ike a gelf clul-house
woakl boe buill, Foe his middey menl, the soliier conld either bring
his food with him, or buy it at a regimental cqféleria, run on the
zame lines a5 thase in many modern factories,

Citices, stores, vehicle sheds end all ihose kind of things would, of
courss, have to i provided just as they are now, and wouold be
lncked np and left in the care of the inlying plquet at the end of the
day, A bicycle shed, a pood long cre, would be a necessity, but so
long as the rates of pay remain mnch as al preseut, the ear-parking
ifienity, which so often arizes in the Untled States, need bardly be
anticipated ; doubtless the 2530 2nd the quartermaster-serjeants
would cotme to duty in cazs, but the number would not be lacge.

1t will be noticed that the regimenial fnsbihute 35 ot tnentioned ax
one of the economies Lo be expected ; it will in fact be rather the
reverse,  The institnte would become the most impertant butlding
in the barracks, but run more as a regimental ciub, on the lines of
some of the best T.A. club-raoms, amwd with less of e " snldiers’
roamm " and " corporals' room ™ about . Some rooms would,
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maturally, have to be rezerved to the senlor ranks, but with a less
rigid distinction than there is at present: after ll, discipline docs
not snffer hecause a subaltern and his colonel are hoth members of
the * Rap™,

The officers, too, wonld have fo have a club or mess to act 252
foeus of regimental liZe, bur it would no! have any residential
accommedation heyond o couple of rooms for the orderly officers.
Even af the presert day, the average mess s an enormons butlding
inkabited by « fow subaltemns and perlaps a captain of two, and it
really only {unctions as a mess at shermy-time in the morning and
on guest-nighis. A conple of waiters wonld keep the show going at
ordinary times, the orderly afficer would have his meals sent in from
the caféerin, and for puest-nights the necessavy staff would be im-
ported.  Think of the saving to the pockets of the mombers £

Mext we have to consider the tralning of this Ircepnlar nnil ¢ Dow
is this going to beamanged 7 Individual trainizg dering the wintes,
aad the early stages of platonn and company training ¢an be carried
ouk just as well if not better in the isofated unit, but later on we have
to get on to masketry and battalion training, Seld firing and a1 that.

England is tuo small a country for every batialion to have its own
rifle range.  But England is also tus small to hold smore than four
artiifery ranges as it is, and yet the Artillery donot let that worry
them ; they simply leave their own siatien and go to a practice-
gamp ; s0 de the machine-gur comparies of the Infantry.  Allthat
the Irregular Army will need is a rifle ranme in each brgade area,
to which Hie battalions and other units in the area will maove out in
furn ; every officer agrees thad a unil camp decs the unit mare good
than 2l the rest of the vear pot together, bot the men do not like it
heeause it is meorely & repetition of thelr ondivary life in ruch more
uncomfortable sireemsizncees ; under the system of the future, the
men will look on camp in mncl the seme way as the Territorial doas
now. Campscould be put on more of an active servive basis than
they are now, not in the way of comfort for the men, bui for e
training of the war organizaiion of administration and supply ; the
soldier wonld druw rations {o0 everv day he spent in camp, without
loss of the allowances he draws in poread times, so dat e wonld
look forward to camp a5 a financial benefit, znd pot, as in the casc
of the married man at present, a financial loss.

So far we bave drawn o vory pretly picture of the battalion af
Home, with its officers and men Jiwing bueppily in their own Rousss
witl {heir wives and families.  What is going to happer when the
battalion pocs abroad 7 You can hardly imagine the government
paying to transport 330 [amilics every year to Hong Rong, 1o say
nothing of the utter impossibility of firding accommodation for then
when they got there.  ‘The answer is an easy ane, the battalion won't
go abroad ; why showld 1t 7 We don't send our field companies
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abrnad, we keep some abroad and snme at kome,  Why not do the
same with the Infaniry:? Al our regiraonts now ave fomined of twa
linked batlations, one abroad and the other al home ; the simple
cvinution is {o convert them into a lovcign service battalion and a
home hattalien, the officers and men changing rozad just 2s we do,
BUY, the bachelors will go abread and the married stay at home,
YWe do uet mean fo suggest by this a scheme for {mproving the
birth-rate, but that every man on joiaizg wit contract to spend three
vears of his fiest four yoars' service abroad wdthest M fanty.  In
other words, the recrnit, after completing one training scason in Lhe
home battalion, will be sent abread for 2 three-years tour, and no
provision will be made for his family te scomnpany him ; it is hardly
likely that he will have acquirml any famiy by that tima, anyway.

For men who have extended or re-snpased, who would all be
N.CAYs or potenttal W.C.0's, the systenr would be difleront, as for
tixerr married guarters wonld be provided abroad just as they ars
now, and they weoueld zlternzle belweer the F.5, and the home
hattalions, just as officers can o At tho present time. Of course,
it woud alwuys he open to any man o volunteer for an extension of
tour abroad, and if leave home after the three years were given, a
comsiderable rmber weuld probably do so.

Trus the home battalion wonld consist of NGC.O's and men whe
have all done o tour of forefyn service, plus 2 small propertion of
rocrsits, while the .5, battalion would be composed of men with
ong, two or thres years” service but with every N.C.0. having the
experience of a previens foreign tour behind him. One of Lhe
mnjor objections to the present system, whicl is that in the event of
z war in Hurope the Expeditivanry Force consists aimost entirely
of reservists amd recruits, would thes disappear,

[{ ix not unreasonable to believe 43at the term of colour service
might be iacreased without detriment 1o tie strengti: of the Army
Eeserve, At the present Ume Ewe home hatialion is rarely much
mote than filty per cent, of establishment ; if, as we believe, the new
systemm would mean that the home battalion was alwuys up to
strepyrth with a waiting list as well, the same outpet of reservists
would be mmintained cven with a lwe-vear increase in colour service,

One major problem remwins to be considered, that of moves at
home.  The immediate absorption of 2o large 2 populztion in the
new station certainly ofers difficuliics, but, seeing that an eqoal
population will at the sume mement be leaving, the enterprising
heouse agent will almest certainty prove equal o the strain.  2loves
will have to be arranged well in advanze, anrd will probably bave to
fe n direct sachange between two slalions, amd sot an all-ronnd
shuffle 25 is s0 often 1l case at presect,  There is no objeckon to
this provided that, when the time for the noxt move comes round,
n different pair of stations is selected,
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It will be noticed a* the end of this zriicle, when we have
endicavoured to touch light’y on the financial effect of cur proposals,
that we make no calm to any iodirect economies arising oul of a
cutting down of administeative scrvices,  VWe must not lose sight of
tlic fzct that this Hew-blodel Anny of ours will still have the same
esgential function as the present one, to go to war,  When it goes
to war, it will require just the same administrative serviees and
departments as it does al present, and if these are to function at the
outbreak of war, they must exist in peace. It is tempting to suggest
thal we might cut down the R.ASC, or the Ordnance, bot that
offends af once against the principle,

There are economies in other directions to be expected, however,
though net financial ones, and the grealest of these i5 ™ employed
mern”  Think of the cocks, messing orderiies, room orderlics,
serjeants’ mess wailels, and zll these kind of people who will aow
be able to come on parade like ordinary men ; the coal fatignes, the
ration fatigues, the cleaning-np fotigucs, which will no longer be
neclled.  In some units we know of this is going to raise the parade
strengtht by thicty per cent.

New in conclusion, lob us try to give some idea of the financial
cffect of our revelutionary suggestions.  Arc they geoing to produes
thatl most desirable result, an economy ? - On present-day scakes of
asccommodalion, almest certainly nat, but how much lenger is the
present scale going 1o suflice 7 Considering the improvement in Lhe
standard of the seldiers” accemmodation which has taken place in the
past @ity years, van we say that finality has been reached ? It
maost improbabie. It is no wse prelencing that the present scale of
married quarters, ity per cent. {or serjeants and fove per cent. lor
rark and file, Is really enough ; if the marrying age continmus o drop,
the scales witl he nearer vighty per cent. and forty per cent., {o say
nothing of officers, if we are toLope Lo gel the type of rectuit we want.
A huomlred and seventy-Ave thousand, paimeds for narried soldiers’
quarters for nne battalion ! Few of the older members of the Finance
Branch could stand & shock Hke that.

Mow we have ot a matler of a hundred million or so sunk in
barrarks all over the country, perhaps more. It is too much to
expect any governsaent to scrap that emount, and jn any case the
chenge over to the Irregular system would have to be gradual, and
in its carly stages lazgely experimental. But there is no use in
blinking the fuct that before Jong we shall have to start building new
military stations ; barrecks in places like Plymouth and Portsmouth
are, under modern training conditions, wery wasatisfactory, and, with
. the development of mechanizalion and imobility, must become more
unsatisfactory cvery year; sconer or later they will have to be
replaged,

Now consider the cost af building a station for a battalion of ihe
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Mew-Wodel Ammy as compared with a battalion of the present day.
Trere will be a clear saving on bamrack blocks, dining-rooms, and
messes of somewhere about sixty theusand ; accepting our fgures
fur married quarfers, a saving of anoller taoclred and eighty
thansznd, VWhat about the other side of the slate?  Tindmebtediy
it will be neceseary to subsidise the heilding of ciwilian howses to
some extent, to maintain on adequate stendard that shall be within
the means of the seldier, and b give some condeol over the enl, On
the basis of f250 each for twenty efficess’ houses, and £75 for 390
soldiers’ houses, the subsidy will swallow up about thicty thousand,
which leaves a capital saving of iwe hundred thousand fewards the
rayment ot fedging allowanees, or seves lkesand a year,  To
this must be added the saving in maintenance of the Taildings
which haven't been bailt {say L7000 a year), and of the marriage
and todging allewances which cven now have ‘o be paid (about
£3.250), or say a belal of f17.000 per year. To pul fhe whele
rattalion on the Jodging Vst will run away with a round {2g.500 a
year, 50 that we are only frzs500 a year werse off.  So, aithough
we started on this paragrapd without the least ides bow it was going
to work out, we are not so badly off, elways remembering the basis
of our mauin argument, hal {he soliier must go on cesting more and
IMGTE EVERY YEAr i ANy o5k,

Acrittedly this article secems at first sight te horder on the
fantastic: to the standard General Service maind it ceriainly i=
fantastic.  Dut we do subrait that the G.5. m~ind with all its effarts
in improve the lot of the soidier with better dining-rooms, more
sports grounds, plain clothes pasass and so on, is missing the real
difficulty which confronts the recruiter, and thal so Toog as we keep
rigidhy ta our present orpanization and system, so jong will that
difficully continue, and not only contizve but grow greater year by
YEAT.
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THE WORK OF THE CAONTRACTING ENGINEER
ILLUSTRATED BY
THE PRESENT RECONSTRUCTION OF CHELSEA BRIDGE.

A Leckre delivered al the SOMLUE. ox 218 Nov., 1g25, by
A. . REID, Esqg., D.5C., A-MLINST.C.E., AM.LMECIT,

THE tille of thiz paper is protelily far too ambitious for the matter
discuszed under it, In order to give a thorcughly comprehensive
mpocount of the whole work carried out by the confracting
cngineer, net one paper, but dozens and even hundreds, would be
reqguired.

Tt may e sedd at the eatset that there fs 2 gomd deal of similarity
bedween the work of the Corpes of Roval Engineers and that of the
contractor’s Engineer.  In each case a sound knowledge of almost
cvery kind of consinsclional work is requiced, and technical gualifica-
dtons most be vamied aml of Ligh gquality.

For the purpose of this mrper i will be less confusing if foreign
contract work iz loft out of congwleration altogether. Ilost con-
tragtor'sengineers have tocpend long years abroad on large contracts,
whore the organization and the whole scheme of operations is
radically different from those obtaimag in this coundry.

In Great Britain it is cuslonmry for the plans saned specifications fur
a new puldic works undertaking to be drawa up by the engineers of
public anthorities or by consulting enginears, most of the latter
maving their offices in Londeon,  The engineers issue specifications
and call for tenders from conlracting firms, and i is not until this
happeas that the wark of the centracior's engineer biegins,. Tnosome
cares the cetimate and tender is oresared 27most entively by the man
who will subsequently carry out the work, should the tendes be
succcssful. It s becoming more camenon now, howover, for a
separate estimating departient 16 e maintained by larpe firms of
centractors, amd in this case the estimator may have nothing to do
with {he work after the contract has been scenred.

The estimaior zequiyes to have = vury witle and enmprohensive
krowledpe of prices of matlerials, lahaur charges, 2nd every kind of
cost enfaded in the ewrrying oot of the work with which he s con-
cermed.  Much of his pricing is of necessity done by compaering tize
mew work under consideration with other work done in the past on
similar lines, the now prices Delng vared fo suit whatever variations
in eonditjons there may be.
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. Although it might be suppesed that the making up of a tender for
# ltrge underizking, such as & bridge, would be very largely guess-
work, suek is by no mesns the case. [ actually haopens that the
costs of certain classes of worl can be very aceueately forecasted.
In acler Lo be successful, an estimakor must possess u degres of
visinn abowve Bhe ardinary, sinee it is his business to foresee the
complete plan of opmations and to provide [ his cstimate for
plant, tools and equipment sufficient for the needs of Lis proposed
operations, and for the time programeme adopted in fixing Ris tender
I}]’.']Cl‘.ﬁ.

In general, the cost of any large puldic weorks undertaking, such
a5 3 bridge, will be split into four main groups —

Tempoerary works.
Permznent works.

Plawt,

Chrerheads and ¢ontingencies,

S

Under temporary works {5 included all fabour and malerials
required for the centract, which: will not form part of the permanent
structinre,  These wil comprise temporary timber staginpgs af 2B
kinds, provision of affice znd stores buildings, water supplies, ana
50 OI.

Permanent works comprise, as the heading clearly suggests, the
items which form part of the completed structure, and which
are pail for under the appropriate rates in the Schedule of
rantilios.

Flant. The itcm for plant includes the cost of providing, operating
and keeping in repair all erenes, pumps, winches, piling gear, barges,
temporary rail track, wagons, ete.

The ilem for overheads and contingencies is rather different in
eszence fram any of the other three headings. It is the item which
will vary most widely with different finns, depending a good deal
upon their estimate of the hidden risks eptailed in the work to be
carried cul. It will also depend wpon the intensity of the firtm’s
flosire o secun: the work, a8 i some cases a fiom wili arow itsel{ an
estimated profit much lower than usual beeause of certain special
conditions attaching to the proposed undertaking, or to the firm’s
own position at the time.

It would be unwise to give at 1he present stage a wider description
of the estimator’s nctivities and responsibilitics than is given abuve,
It will ke better to procesd 2t once to examine the state of affairs
oHaining after the estimator hias finished his prelimiuary work, and
e contzacl has been obiained on his estimoted prices. Toking 2
copcrete cise ax an illustration, we may furn to the reconstraction of
Chelsca Bridge for ar example.
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The reconstruction of Chelsea DBridge resolves itsclf indo the
following main operations :--

I. The building of a temporary fooibeidge to earry passengers
over B river during the course of the reconstruction,

2. The demolition of the old bridge, including superstructure an.d
foundations.

3. The construstion of a rew bridge of the same peneral nate,
that is, 2 sespension bridge on nearly the same contre lime,
and with the seue nwmber of plers and abutment supparts,

4. The dismantling of the temporary footbridpe after the com-
pletion of the new structure,

5. The withdrawsl and removal of all temporary stractorss, such
as pited stagings, etc.

TEMPORARY FOOTRRIGGE,

The temporary foolbridge ts designed, built and maintained by the
rentractar, Tt is, aciually, loaned fo the awiherities by the con-
tractor for the duration of the contract, and is still his proverty wien
the work is completed.

The tempersry bridge s a through type, givder hridpe, designed
for an eguivaient anilarm koad of 84 b, per square foet.  The frusses
are of the simple Warren type with wverticals, the Beams being
specizlly strempthenasl to permit of cantilever erection,  The spans
are carried on groups of timber piles, driven into the bed of the dver
to o certaln sel. The temporary bridge is shown on e photo-
graphs I and 2 and so far as the steslwork is coneerned does not
reqaire any special commarts,

A+ this stage, however, it may be worth while saying a few words
about the driving of piles, either for temporary structures of the kind
under review, or for permanent work,  Of all the opeiations under-
teken by enplincers, there is probally less exant scientific knowledge
available about pile~driving than about any othes of the many works
carried out, For years engineers wers quite content to work to
empideal values given by technicians like Rankin and some oihers,
and the wvarious formule seggested and seciously spomsored iy
exzinent aullioritivs gave resolts which varied by as much as zo0 per
oent.

{aite recently a much more rational fommula was evolved oy B
A Ililey, whose conclusions and arguments are fufly set forth ina
paper to the Jowrnal of the Tnsfitiie of Strucinval Enafueers in the
July and August issues tg3n,  The principle of the IHiley fornmula
citlt b easily prasped by equating the work done by, say, a diop
hammes, to the work done by the resistance of ihe gronnd against
the set of the pile and the tempurary compression or grake of the
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Temporary footbridge nearing completion, showing contractor’s gangway.
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3. —Dismantling steel deck and hangers of old bridge. Temporary suspension bridge in position giving
wecess to chains,
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pilc and gronnd together. It the weight <f the hammer is W tons,
the fall H inckes, and the efficiency of the blow F, then

WHE=R (5 + i:)

where K is resistance, § s the set in inches, and € is the tonperary
compression or quake of the pile amd ground tegether.

The nhove is not the whole of the Hiley formula, but If contains
the essentinl parts of it, and in most cases will give reselts accurate
enough fot all practical purposes, and much more zcrurate thaa any
formuln produced before it became known,  Mr. Hiley gives {ablos
for values uf 1he efficiency to be expentnd for blows of all kind= upon
most of the matecials used in practice.  Values are also giver: for the
tomperary compression, although these valuws can always be
measured on the site.  For estimating purpeses only, the value of €
may be taken as -5 for timber pies deiven by drop hammer, provided
the length docs not cxceed 50ft,  Again for cstimating purposes oudy,
the temporary compression of timber piles 4o {L. o 5o ft. long in
average sronnd will be of the order of 4-in,

Huving found the resistance by the above formula, the result is
nsna’y divided by a factor of safety, which may be 2, 3 or 4, depend-
ing upon the derree of cawtion which the engincer wishes to observe.

Piles for the stogings at Chelsea Bridge were driven from a floating
ponteon, having a stecl pile Iratne 40 It high mounted upon it. The
lamuner of monkey it operzted by a steam winch supplied witk
steam: from a boiler mounted at the back of the unit.

DEMOLITION oF Tée (1D BRIDGE.

Several important considerations had to be kepl in view when
wrrangements for the demolition of the old bridge wers buing 1rzade.
In the fimst place, no inierference wiatever with river traffic was
allowed. Secondly, it was desirabie that suy piant put down for the
demolition should, i possible, be retained for the construction of the
new bricdge.  “Lhirély, some working stages in the form of plalforms
wornid, be required during the whole course of the operations.  Con-
sideration of these (hree points together seemed (o suggest that long-
jibbed Scotch derrick aranes should be erected at cach end of the old
piers and also at each abutment.  These cranes would be carted on
timber stagings and would be capable of handling any matetial in the
olé towers and the old picrs, and similarly with new material at these
points. An examiuation of the engineers’ designs showed that the
licaviest piece 1o be lifted inta position would not exceed T4 tons.
Accortlingly, it was decided that dereick cranes having jibs o (L
leng, and capmble of lifting 14 fons, would be installed.  These cranes
are electrically driven. They are the central feature of the plant
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orgeuization, and betweon thare do go por cenl. of all the work on
the okl and new Lendges.

In demolishing the old suspersion bridpe, 2 wvery lithe thought
will show that one must hegin at the deck.  When the towers are
fixed as they were in the old Chelsea Bridge it {s owions that the
deck can bo cot o the centre and at the aliotments and the Dridge
will sHll remmain i position, So long 25 there s no large out-of-
halance load on ane side or the other of the towers the structure will
sill remain stable as the demolition of the deck proceeds,  Artange-
ments for the taking down of Chelseu Britdge were made along these
[ines.  Small dermick eraees were erccted near the eenire of the Lyidye
amcl near the abotments before any cutting was dons, A ont was
made through the decl st each picr, and a barge was brought m
alongside the pler in readiness for recclving matotial dropped through
by the big derricks.  The small derricks at fhe cendre and abotiments
Ll om ta the gections zhouf to be cut @ the section wis thoo ozt
through by oxy-acetylene flame, and the derrick swung the piece on
to o decavwile truck which ran il back o the pier, where it was
taken charge of by the Mg derricks and dropped into the barge.
Fhotograpl: 3 sherws tho scheme In course of apetation.

Care was faken to enspre that the cut-of-hatance load did oot
exceed more than & handful of tons, as severe stress would have heen
thrown upon the towers with the possibilitics of sczious movement or
even collapee daking place.  Olservaticos were laken daily to find
out whetler the lowers weie moving owl of the perpendicular,
Some mgvement task place, it never mcre tisn 3-in. In the whele
length,

Tt is worth remarking here that the whole of the deck and hangers
were taken down in 12 working days.

In passing, it may be menlioned that fer 1the cutting np of cld
slechvork of this kind where the average weighl of cach plece s nat
less bhan, say, 30 cwt, something like zoa cubic feet of cvypen and
3o cubic fest of dissolved acetylene will be required for exch ton of
steel fnn the strecture. B there is much cast-irom, these guantities
will be more nearly zvo eubic feet of oxygen and 50 cubic feet of
disslvied ncetylene for each fon of cast-iron bumed.

The demolition of the chains of the old bridge was the maost
important problem of the wheole demelition uadertaking, It was
decided al a very carly alage in the proceedings thal a temporary
suspended foothridge would be required oo order to let the workmen
have access to the chiains at all points.  Accordingly, special slecl
frames were made and fitted to the old towvers and to the abutments
to paovide anghorsges (or wite repoes which would calry the hangers
and platform of a suspended footbridge.  Naturally, this foodbridge
had to ne erected beforc any cutting was done on the deck.

Tt wull be sceu fiom the pliotographs that there were three sepazate
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chains on eacl side of the old bridge, cach chain weighing nearly
1op tons. Tt was decided that the wppermaest cimin should be
wedged up from the sccond chain 5o 25 to take the stress ol of it,
aften which it would be posstble to remove the cham and preseed
with the dismantling.  The second chain was Lo be treated in the
sama way, namely, by wedging up from the hottom chain. Naterally
+he bottom chain axo had Lo Lave the stress due to Its own waight
taken out before it could be dismanticd, and this could only be done
by packing up between the platform of ihe suspended footbridge
and the nndersitde of the chain, ard then pulling np the wize ropes of
the mmepended footbridge, so as to Bt the chain uniformly sy its
length. The pulling of the wite ropes was done by means of U-holts
and itis carricd upon the steel frames ad e towers and abutments.
It was founed Ehat approximately 1o in. of movement along the screws
was necessary in ovider to lift the chains and take the dead lewd stress
out of them. The actual lme fuken in dismantling the siv chains
was cight wortomg doys,

T dismantling of the towers shonld have beoen & very easy
matter, bt in actugl fact was not,  The designer of Uhic old bridge
had scer fit to provide leng holding down holts through the Lollaw
colemns of the towers, and s noi enly fitted holding-dewn holks,
Yl had filled up the hollow columns wilh conerete.  This meant that
at toinds in the tawer sections, portions of the cast-fron coiimng had
to he Toorned seway.

COFFERDAMS.

Flaving cieared the superstructure out of the way, the next job to
bz tackled was that of providing facilities for demolishing the old
pieis down ‘o formation level and exeavating Delow the old founda-
tions io adeplh at which good hard London clay would be lhely to be
found,  Porings made before final designs for the hridge were
prepared sheowed £hat goad cley suilable for Ioundations wonld e
found at about clevation —jo ft., that s, abuul 53 ff below normal
Thames high water, o1 about 38 {t. below moavimum flood level.

The methad Lid dewn by the enginests for deing this work was
the provision of cofferdams composed of interlocking steel pites
driver dows to the necessary depth. The actual desige of the
coflerdarms was prepared by the contractors, this being the usuzl
procedure in such cases.  Formerly most cofferdams of this douserip-
tion had been strengthened sgainst water pressure by timber walings
and struts incerted af short infervals on the way down as excavation
procecded.  In oz few cases steel walings had been used, but tae
invarinble practice was o employ timber strats across the dam.. In
the present case the confiaciors decided to provide all steel walings
and struts so as to take full advandage of the natuzal strength of the
steel piles against bending under the pressurc of culside water.
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Ultimately this scheme was modified by the provision of meinforoed!
concrete Zor the two decpest [rames. The rewscn for adopting
reinforeed concrete was partly in order to save expenze and partly
heease it wis impossible to determine beforchand what might have
happezed to the steel piles when they approached the depths al
which the frames would be hiticd.  Any hidden obstacle would he
vapablz of diverling the pile oot of ite true line and would resalt in
the uren of the dam being smaller than that allowsd for, so Lhat a
ster: frame of predetermined dimensions could nol be Atted withenl
extensive slleration. TIn fhw cned, therofore, the cofferdam as
conslracted has ve frimes, spaced at intervals from tep to bottom
of 2u ft., 13 ft., 1o ft. and 8 i, respoctively.

I = paper of this description it s not possible to give [ull details
of the method of calezlating the spacing of walings aml strats for
fraemres such as thess, s o any case there is no fixed set of Zormulez
availzble for general use.  Each caze must be considered entirely on
itz merite, and certain assumptions as to spacing must Lo e
before deteiled calculations can be complefed.  The spacing of the
[rames in ke coflerdann resolves {tself into a complicated pooblem
for deteomining the stresses inoa continuous beam, with zero loading
ot one end increasing uniformiy to 2 load equal to the total hicad of
water at the other end. There is no simple metied of deferrnining
the spacings ol the sapperts analyfically,  The best method is to
atlapt arhittary values for the spacings and check the reactions and
slresses procluced by thoese spacings graphically,  Two or three trials
wi.l usually be necessary in order fo find the spacings which give the
most anifortn loadings, xnd when these are obtained approximatcly,
it is pussibie to procecd with the detalled design of the cofferdam.

STEEL PILES,

Tor the driving of the steel piles for coflerdams it was decided to
ereel the fwe uppennast steel framics in position befere aticmpling Lo
pitch and drive the piles.  The apper frame was Iail across the old
pier and firmly clamped i position. The second frame placed at a
littie above the ondinary Wnw water was set at low tide all round the
old pivr, the struts, of course, being omiticd and their place taken by
short timber strate backing an the old pier itself. Thus excellent
guides for the sieel piles were provided and the pitching conld be
carefully guided and checked step by step,

Reganding the piles themsclves, two popular sections were avail-
able, numely, the Larssen and the Krupp.  On acceunt of ils greater
Aexibility the Dorman Long Krupp Section No. 111 was chosen,
Thts vile has a weighi of 32-56 I, per 3q. £t and a sectiont modolns
of 31-251n.%.  Since if was neeessary to pitel: all the pies i ene dam
helare driving any of them very far, and since also the end row of
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B.—Looking down into cofferdam, showing new foundation 58 feet below high warer
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piles had to be driven some distuses before the plies 2long e sides
could be handled by the derdck cranes, a nomber of 3-in. diameter
hunles were provided at the upstream and downstream ends to act as
sluices so that Bhe dam would be free of water pressure until every-
thing was ready for a closure {o be made. Al the propor time steel
wuices faced with robber were bolied over the holes in the piles and
the strcture began to function as a cofferdam,

The steel piles for the collerdams were each g ft. long, and had
to be drwven approximately 38 ft. inta the ed of the river, T waos
hrooed that & weould be possible to do all the driving with antemnatie
douabi-acling steam hamimers, but it became apparent very soon that
the antomatic hammer was net powerful cnough io overcome the
arveat resistance of London clay,  The hammer gsed sas had koown
as the McEicman Terry No. gBz, which delivers a Blow of &,uo0
fr.db., the number of blows per minate being 140, When the
penctration of the piles reached about 20 i, that is, about o [t
throurh Ballast and 0 i inte the clay, the penclration was no
hstter than 250 blows per inch,  This represented very hard driving
indzcd, and very shortly the pile heads bepan to buckle under the
trernendous rein of blows frem the automatic hammer. [t was
supposed that the chicf reason for the apparent heavy resisiatiee was
that the effect of the Blow was disshiutod toa very greal exdent in the
pilz itsclf, and tha! succeeding blows of the steam hammer more or
less concided with the alastic restitntion of the pile, thus reducing
the elfciency of the blow to a very targe, but tmknown, degree. It
wis conjeciared that a smalier number of Blows per minute with 2
heavier bmmmer woild give better resulis.

Aceordingly it was deciled to tephoe the auiematic hamner with
oid-fashioned drop hammers weighing three fons each and operated
fromn standard pile frames mounted on the stapings. The 3-ton
Fatmmer was given a drop of from 6 . te & £, with an efleciive blow
fallawing for the efhciency of the dropg of from 20,000 Lo 30,000 It 1.
Liesults shiained with the drop inmmer were immediately sfiectiva,
and it was found that whersas the driving with the antomatic steatn
Tarmmer weighing 3 lons was I30 blows per inch of penclraticon, a
a-ton érop bammer falling £ ft. gave pencirafions of four blows per
fnch. Later, asthe total peretration inte the clay increased, the sets
obizined were of the erder of 15 to 25 blows per inch,  There was
very mush less bucking of piles under the drop ammer than there
had Been with the mirtomatic steam hamcroer, however, and pile
drivinr wos eventually completed by the former method.

DEMeLITION OF PIERS

The demolition of the old piers of the hridpe proved to ba a tongher
undertaking than had been expectad. Very Ittle informiation
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regarcing Lhe constreton of the old piers was available from
drawings or records,  Conseguendly, the cowimctors had  oxly
approximate ideas of what they mignt find behind and breiow the
tran casings of the picrs.

Tr trangpired that the old plers bad been founded on timber piles
spproximately I4 in. x 14 In. in crosg-section, and from 25 6 to 35 fL
long. ‘There were 83 such piles wnder sach pier.  Althongh no
recorels of Ewe methods of comstructing the piers are available, an
exarsinatinn of the Juformation gathered during demolition shows
that the irom casing which completely serronnded (he fuundations
was probably wsed as a cofferdam. It s suppesed that the piles were
friven from a Hoating staging, and that subsequently interlocking
cast-ron sheet piles were dropped accurately (nto position round the
piles and driven until the toes of the iron plates had peneliated the
clay, which at the present day is abent ro ft. below the river-tet.
The from sheathing thus placed was probably provided with fimber
struts and pnmpand oul 50 as te cpable the boilders to clear away
most of the river mud aronned the fmber piles.

The shellow bed thus formed wias then flled with lime comerete
sl covered over with Yorl stone, 12 in, in thickness.  This Yark
gtomne was caroed directly on the timber piles and 2 turn carried the
mair bridge towers. The tower foundotions were portly covered in
with lime concrcke, and the inner perimeter of the iro: sheathing was
fied ‘o a depth of approximately 5 f with brickworls srranged wr e
series of arches with Iateral struts in hrickwork and iron. The whoic
construction was extremely strong, ond the workmanship everywhore
wae of o very high quaiity.

In preparing 2 scheme for deniolition it was ot fivst suggested that
the cast-iron plates forming the sheathing {o the old pHers should be
cracked from the inside by means of explosives.  Publie authorities,
honwever, prefurred that explosives shovld not b veed cxcepl I Lhe
last Tesart, and ultimately demelition was carried out by breaking
up the brickwork inside the shething with pnesmatic tools and
culling up the plates by oxy-acetylene Imrning,

The uld clm piles could not be withdrawn owing to the necessiby Lor
preventing the [ormation of voids inside the cofferdam with the
consequent tendency of thu steel piles to be forced inwards, The
pilzs, therefore, had ta be cut aff at intervals as excavation procoeded,
This was done by augering, 3 machine angur driven by caompwessed
air heing wsed theoughout,

Puarine,

In cofferdamns of the iype under consideration where thers ix a
considerable tigal variztion, the deakage through the piles is fairly
high. MNormally, under a constant head, steel piles eon be made almost
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completely walertight, but wnder tidal conditions this is more
difficult, and it freguently hapoens that it is cheaper to provide high
capacity pumps than to spend 2 Jar of time anl wruney in proofing
the joints of the piles,  Actually two pumps for each dam are pro-
vided. These have g-in. delivery pipes, 3-in. suction pipes, and will
deliver zso gallons por minute each against a {otal head of 0o it
They are specially designed Tur work Inonareow f1enches amd dams,
The alectric mofors are each direct-coupled to the pumps and are of
15 h.p.

ir praciice, i has been found that one pump can usuoally deal with
incorming water, even at high Hde, bub meturally 2 zeserve must be
provided, In case of total breakdown of the electrical supply
system, & stand-by steam pulsometer pump is installed for each
cofferdan.  Steam for fhe pulsciocier pump can be raised in abont
an hour if necessary, as the fime 12 e boder fomace s kept going
rontinuoosly, althongh no bead of steam s malintained,

PravT.

The provision and malcienanee of phat [s prebably e most
impartant part of the contracting engineer’s work,  Tn modern tismes
power plant and machine tools are baing used to an increasing degree,
and it behoves the contractor's engineer to keep abreast of develop-
ments and to arrange his planl in Lhe mosl econoenical way, and in
such a menner that the maximum amount of worl will be done with
the Inast amace! of ponl acseetent,

The tendency nowadiys is for most of the contractor’s syuipment
to be electrically driven. This applies to cranes, concrete mixers,
atr compressors, and otier items, including piling winches.,  In many
cses b [s convenient for the conbraclor fo draw his power from a
Iocsl supply authorily, Tul many contracters prefer to hove their
own souree of power svpply, even in aroas where public supply s
available. The reason for this is that from time to time most
contraciors have work to do fu areas where they must provide ther
%I I]ﬂ“’[‘!!—.

Tn the case of Cheisea DBridge, although the site ix in the heart of
an up-to-date electricity supply arca, it was decided to generate
powel on the contract, partly o avoid the heavy initiol cest of main
cabdes from the public supply systemn, aml parky Goeause the power
uniis in nse will be available for other contracts in the future at any
point where they may be required.

The selection of power units depends naturally upon the load that
may e expected. The contracter has nothing Iet fns owao
exponence to gaide hirn fo making his selection. 5o far as Chelsea
centract is concerned, the total motor horse power imstalled is
approximately foo.  About oo o of this i a:ade up of stand-by
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motors, which are puly braught dolo operadion in the event of break-
down, The maximom possibie load is thersfore so0 h.p. Rather
more thant half of the lJatter total is tmade up of crane motors, of
which there are eight haisting and six slewing on the works. Tre
halance of 250 hp. installed is mulde np of cotnpressor motors, pump
maoiors, conerete mixer motors, and otrer small vnits.  The assump-
tion made is that rather less than half the total installed mator forse-
power will be reqnired 1o keop all the wlant in runeing conditien, It
i practizally impossilile for all L mokors 1o be brought on the line
at the samc instant, and experience shows that for cvery 100 hup.
of motors installed a power susply of rather less than 50 hoo will be
sufficiont,

At Chelsea, for the soo ko of motors, the generating sefs have a
total of 300 brake horse-power.  Tha generating sets arc high-speed
diesel engines, three in cumber, each of 100 brake horse-power. Tl
diesel cngines are direet coupied to alternators supplying 3-phase
so-cycle alternating corrend al 442 vods. The engines are mane-
factured by Hessrs, W, H. Allen, Sons & Co., Ltd., of Bedford, and
rum at 1,500 T.p.i. They ate semi-portable, each sef caurying its
own waler and oll cooling systems, eloctrical self-starter, and DLC.
battery fnr operaling the self-starier.  ‘these gencrating sets are
carried on stael skids, and the comnplete unils are mounted on timber
supports Jaid aleng the ground. Though weighing sthout eight tons
exnch, they are very easily moved from: point to point, aud are thus
erninently suitable fzom the contractor's point of view. Thesclsare
paralleled by dark synchronizing lamps, antomatic voltage regulation
being provvided for the sysfem, The cost of current, including fuel,
lubricating oil, depreciation aml attendanee, is less then Id. per unit.
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TROURLE IN THE BALKANS.
A FARTY O AMATEURS Ilssay TiE MowTtn Canro Raivy.
By LiIrutEnanT W, B. Corrzy, R.E.

TuE Monte Carlo Rally is the Jast surviver of those great events of
the old days—the continental road races. NWot that the Raily s a
race : i iy a relisbility trial, and the charm of it is that an entrart
may choose, within limits, hiz own route, according to what he
considers the capacity of ais car.

The most exacting of the roules {3 Athens—DNlonte Carle, One
mighl mentiorn: here that in the {onsicen years of the Eally's exisfence,
only {wo entrants have succeedad in getting throuph from Athens,
if ome excludes 1934, when weather conditions were quite exceptional.
The Balkan are about cuc hundred wears behind the times, and in
addilion to that 1hey are normally seowboond in Janoary, when the
Raily takes place.  The Rally demands an average speed of 25 m.p.h.
for three days and nights, and 21 m.p.h. for the last day and night.
That means hard deiving, wiaen soow and mud ame theve to dalay,
and hard driving on Balkan roads means very careful atiention
to detail, ot the car will colapse ke & hosse of cards.

We st out to overeoine all possitde franbiles liabLie to be caused by
woeather amd read conditions,  We were, we hoped, prepared for
anything from blizzazds to bandiis. Ilowever, we were defeated
by the usual factors, time and money: obwiously, one never lhas
enough meney, bul we fell we Teed enimgh time: zfter all, we had
eighteen monthy in which to prepare.

It would be merely wearying to dwell a: the months of preparation.
The equipment of the car procceded but slowly, much himdered by
financial cold fect oo he parl of the owner,  Things were made and
serapped | springing of fantastic design was adopied, tried, and
conveniently forgotten, like many other things ©  such as that home-
made body, which did not corze up to cxpectations : and that firsl
radiator, which became sa sieverlike that fnally it could weep
tself dry in thirly minutes. I June, 1434, with aboyt six months
to go, the whale thing was scrapped {it had beenr an 18 h.p. Bean of
1527} and by good fortune the enly 1g2g 18 . Bean was obiained.
This put a different complexion on things,

Waork now procesded apace.  Set-up springs were fitted to increase
the ground clearance : a steel shicld was fixed under the frent five
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feet of the chassis: skis which couold be elevated and stecred were
made, to fit on the front axiz: two different types of chains were
made but meost unforfurately were not tested, as there was no time.
{Other Nttings included a kecond peirol Lank, with independent feed,
bringing our fuel capacity us to 26 pallons - = second dynamo and
baitery : & gearbox-ddven tyre-pump: 2 windscreen heater: an
tnormous quantily of spures, and enough lamps and witing for a
small tattoo,

We had only eighteen manths in which to prepure, so it was sabural
thiat we should mnss the boat at [Folkestone | But there were axtenu-
atimg gircumnstances ; we mul labowred all night, and had not been
cheered by the discovery, at one in the morning, that both the
peteol tanks were leakizg., And then the emgine ran so badly that
we wondered i wo should ever reach Folkestone, let alone Athens.
We got the gar on fa the alternooen cargo boat, and then got down
to it. Tappets, plogs, magnets, carburettions, all were examined
and adjusted or eleaned. And large portions of the air-heater, &
dizbolicel acray of 1iping designed 1o keep the interior of the carat a
pleasant temmperature, Lul whose only function was to riake the feet
red-biot, were consigned to the Channel

Crar landing ot Boulopne was kardly a suooeess ) for ten minutes
nothing would persuade the engine to fire.  In order to go easl from
the towr, one mnust ascemul s this of course the car would not do:
six new plaps failed to afiect her at ull, and it was not until the spare
magneto was fitted that she would condescend to move, By this
timz we were 2l exhausted and somewhat annoved | so we consulted
that edmirable comopanion, the Antocheque baok, and [nund an hotel
suilablc to cor means in 5t Omer. It took a lot of finding, as vur
French was net in training, and we were, one feels, misundersiood.

Tuesday morning was foggy. Tt might be as well to note here that
about 8o per cent. of our jowrneyving on the Contivent was done at
night, in & fog, or in 2 snowstorm,  We moved slowly and painfully
aver the flat and featureless French roads (Hat doss not refer to the
surface) and we lunched af a wayside inn; the " patron ™ was very
unhappy about the Saar—a butning quesiion at that time—and dor
some reason he felt that cne moustache between three of us was
slightly inndenguate. The Belgian frontior in the evening was not
immpressive 1 we overshof it and huul to retmce our steps ; the spare
ditferential and crownwheel assembly iz its case in the back of the
car werried fhe Customs officials; our halling explanation was
received with incrednlons looks; their reply, a5 far as ore coull
judge, was “ But why de you need sa many pyjemas # ©

We dined at Flovenville, and met our first real {rouble.  Wihile
parking the ear, we wore rather shaken by a considerable bump, and
the sirht of a wheel overtaking us on the wrong side; the reason for
this is in obscurity, but anyhow there it was. We hastily orderad
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omelettes for six, and assused the inevitable man who has spent thirty
yeavs in Engiand that we did not noed assistance,  The hub-plate
and the wheel avts weso grne and the wheel was dameged, so we
put or: 4 spare without a hnb-plate, and hoped it would be all rght.
Az events burnad oul it was net.  The orelettes were excellent.

Ty now we wers very much Lehind sehedule, 5o we decided Lo push
on through the night. Apart from the fact that we losl ourselves
and made 2 delovr of about thivty mifles, the night was aneventf],
The down saw us at Karlstule, arguing fiorccly as to which entrance
to the beat-bridge was ripght ; we tnox two wrong ones. At about
clght o'clock o wheel was observed to be entering a field un ihe lefl
af the romi. . . .

Iz Stuttgart we founid an holel and, eventuaily, an engineering
warks, where we explained our desire for ben steel wheel nuis, a
hub-plate, and repairs 1o two wheels. We Bmd to wail for these
till Fridey afternoon, and fime hung heavy. But we bad shopping
to do: we tonk onr courage wiul cur dicticnary to a chemist, to buy
vinseed oil and amyl acetate, nat to moention pyjamnas and & pait
cf socks. The ubiquitous air-hecter was furthier Jdepleted of soime
fw lectof pipe.  Here we felt we made history by winning ten tarks
in the Winter Relief Lotlery.

{In Friday evening we were again on the road, thozgh ice and snow
being the eule we were not 5o much on as we shosud have liked to be.
The Austrian Customs were pleased to see us, but thought we were an
armoured car. They proved obdurate, however; they demanded
one schilling | we hiad no change : very well, they wonid take sixty
piennig : we had fifty: for an hour, and the tme was one am., with
the mercury Ridiyr away at the hotlom ol the thermometer, that
ridiculous voung man demznded ten pfennig, while we niiered him
cinars, pengess, lel, drachinae, pende, lira, francs Prench and
francs Belpian, and even & szl coin which tarned sp nrysteriously
from nowhers, and subsequently was kdenbificd as a guentity of
Turkish: piasires ; and still the fate of Aunstzia hung in the balance
then he togk the plunge, and accepted a French franmz, And so
aver the Fern Pass to Inndbmack, where we left sorne more of the air-
heater, 50 as to malke room for the fourth and lust member of the
parly, whotn we Jdug out of bed at five o'clock of 2 very cald morning.
We then slept, while he drove us in o secies of skids up the Brenmoer
Pase.

We breakfasted on Saturday morning at Brennero, ab & thoroughly
squali:l caling-house ;| then we had to drive tather fast down those
wonderful [talfan roads, fu arder to catch the Athens boat at Brindisi
on Sunday evening.

One feels that the subfect of Italy has been many times exhausted
slready, and any comments we could maks would be valueless, ST,
there is one thing that comes to mind | excepl In the large towns,
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ihere is an apparent lack of any doainage sysbem @ in the stroets of
that most depressing port of Brindisi we wached the car at a pumyp
and tried to forget the wast. Many people kelped: our Seottish
member made a short speech and (fhere must have been about z
dozen of them) gave Bem the equivaient of fourpence.

We have a very hazy recollection of Trzly, Most of the time we
slepl 1 when we woke up, it was to see many lorries stuck in the snow
wnel the Bean skidding amongst themr @ or the sad occesion when the
long, straight trafhc-less rowlds ook (heiv tall i bhe shape of & red-
hot exhapst pine and a burning scuttle, and we had to get out the
firc-extinguishers : tae level-crossing aad its deaf guardion, how the
pale was eaisod and fhe car went hroogh, ad ther the frauble wien
the guardian did amive : but over all the incredible, never to he
stopped, leak of the water-pump gland,

The Lloyd Triestino Cafafea, 5-cydizder Fiat Diesels, not only
carfied s 1o the Pirens, but also pave us packing for that vile
water pump.  She was a meest luxurious boa?, but sather hapliasaed ;
her entry into the harthour ot Brindis? was, to say the least of i,
spectacular, while the way she nestled into the quay at the Pheus
was warthy of special mention © she nearly carned away a street
lamp. The unlnading of the car Loak years aff onr lives, zod bad Lbaetfer
be glossed over, We were iaken in low by a very up-and-doing
hotel conrer, whe stormed us through the Customs, and produced
what he called the best getrol ; judging Sy the residue on our filters,
i bedy is any criterion, it was.

That night we mel the Greek roads, 2nd found them well up to
expectations ; naver had we sern such hoge pot-holes, and never
before had we met fram-Iines sitting an the road insiead of n it,

Athens is & wondecful city 1 condrasis everywhere, the grandear
of the Parthonon, the sheor hideowsness of the concrete buildings :
the smart main streets, and the fnddesoribatoe back puarts. Bat the
hotels are excellent and cheap, petrol is enly s, 64, there are good
garages, and, surorisitgly, good machine-shops.

Tt was bhere that we discovered that fromn Blackdown onwards
thera had Deen oo il in the poaclax : the only casuzlly being a
strpped speedometer-drive pinfon, and that speaks well for the
gearbox. Some excellent machines were found in o plotified cow-
sheel, and a new pinfon was made very guickly.  There was much
to be done in the way of Jast-minule adjustments ;& ot of time was
spent on the skis, which we feverishly emoved the night before the
slart, having decided that they would infallibly remove themselves
after the finst twenty miles.  We also abandoned Lhe larger set of
chains, having nowhers to carry them ; these were complicated and
cumbersome, but would almost certoinly hawve been invaluable in
deep snanw 1 they were a maodification of the everall tracks fitted to
W.D. lardes, which tracks are, of course, Quite nosuited to deep snow.
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[ncidentally, we were now reduced o vuly one shovel (KR.E)), the
other one having been deeapitated when the secorul wheel came off.

Each day we saw the indefatigable secretary of the Greex
Autoreobile Club, an admirahla instittion, whose idea of service can
only be described 2s stupendous. Toad reporis wore alamning :
snow In quantities appeated to be falling iz Macedonia, and Rulzaia
sonreded ominous.

The morning of the start, Saturday, Jamury 19th, was sunny and
warm © i solemn provession we crept throngh Athens, headed by the
secretary’s car, to the sturting-place. Here we added quandities of
rope to the eocoen on the Inggage yrid, which contained spares and
1eols for major repairs, and was, we hoped, “ n:ot wanted on voyame.
“The first two cars shot off, followed in more dignified fashion by us:
as o matter of fact we nearly stalled ; the fourth and last car passed
s quite soon,

The road fur the first 50 miles was excellent, and the Bean ran
smoothly at sbont 55 m.p.li.; alter about two hours we met the
Riley, off the road amd hanging by sume miracle on # nearly vertical
slope witl a drop of some four hundred feet | the other fwo cars
were there as well, and apparently the siination was well in hand, o
at o sigmal from Riley we centinued on onr way. (Actually the
Riley did break away, am! went to the botton, luckily not being
very scricusly darmaged.)

Every village we came to was lined with people, which helped
considerably, as it showed us the way cut; apart from that ithoie
was nothing to distinguish between the 1nad to Salenila, and the
road fo the nearest midden. Qe objectionalle small boy threw a
snowball which broke a sidescrcen, which so enmaged us that we
completely revised our views on Grecce.

We covked cur Junch while on the move—not 50 easy as we were
doing about 40 m.ph. cver pot-holes—but we had to interrupt the
meal in order to put out = S Prosumably caused by a cigaretie
end, this {lwcatened to destroy s hedy of the car, and was Deing
very intimate with twenty gallons of petrol | onc filler-extension had
already melted off, so a rouser-leg was relentlessly coreerandeerad
a5 1 bung.

The first rezl obstacle was the Thermnopyie Pass, which was opjec-
tionably lke a cat-walk, and covered with snaw—we felt the Hpartans
were even mtore spartan than history relates; the car took it very
well, but our aratification snffcred a tuce ssthback when we et 2
bus, laden to an extert *hat woukl have severely shocked the
Minister of Transport, at the summit. There is a view fromm tho
summit which beggars desciiption ; stretching into the distance
from the foot of the mountain, whese side scems from the top Lo be
vertical, is a great wiite road, leading slaight as an arrow inte
Lamia. Bt that road is a snare and a delusion, as we foand to our
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great discomfort after pursuing » zigzag course down the mountain-
sidce.

At Larissa we topped up our petrol ‘anks with twelve gallors, in
about hall & minute, thanks to the «fficfent orpanization of Shell
{Hellas), Ltd.

Beyond Tsitsilar, at about 10,30 pam, we had o tlig for the first
fime ; the off-side wheels were = some three leet of snow at the side
of the road, and for an hour we colleatod sinnes and built a way out ;
the chains were very useful, spread ont as 2 mat. It was just after
this that we found that the handbralke was frozen solid and resisted
all efforts to move it,

We wete now faced with the Castania Pass, which chmbs from
I,000 ft. to 5,200 £, in abonf fve miles, Ifisg winding elimb, with
urany sharp bends, and we had to kees in bottom goeuar 3 within g few
hundred yards of the summit the instruments showed full oil pressure
and an engine speed of 3,500 r.p.om.—and a big-end bearing gave a
despaining ceack,  Thal was e finisk of the Rally for us, repair
heing out of the question in the time at our disposal; so we had a
mezl, ranning the engine overy ien wminubes lo prevent it from
freezing, and awaited developments.  They zoon arrived —a cheerful
Ford-larry-load of police and soldiers, speaking oniy Greek, excopl
for " Ford good car, na ? ** which was not greeted with applanse
they had some cognas. . . . We demonstrated the Noise, murmured
" Auto caput ” and things like that, and Lhey fadeé away down the
Pass,  We decided to try for Salonika, £ly wiles away, so the Bean
was Iged on at 2o mop.h., the maxirum safe speed,

After about thirfy-five wiles of this wretched going, we mrived at
a longs stretch of badly drifted snow, through which our limited power
was insufficienl Lo drive @ we wers now oo Lhe Vermia-Topsin road,
which used 1a be called the worst road in Europe, but now at any
mate that would be a eomplete misnomer.  The road runs at sea-level
along the ccast, and is aormally {zee from snow ; we were nnlucky,
50, the time being 2.30 a.m., we wen! to sleep.

The situdtior: had hardly been sublime befare, but it was certainly
now ridiculons | we had, of course, drained the radistor | we woke
up in the morning frozen and furiovs ; a blizzard was in full swing,
the instde of the cur was decp in snow, azd Lhere was no watsr to be
sgen for miles around ; truc, thers was much snow : in fact, little
eise was in view : but we do not advise anyone who has not tried it
to sugpest filling with snow 2 radiator, whose chpktcity is five gallons,
te anyote elsz who has, The comic eloment now appeared ; the
ubiquizous * Chev,” twelve years old, full of incredibly ancient
Greeks, whe spoke no known tongoe, 2nd 1 cheerful and apyurenily
nerveless dover.  We nsked where water was fo he had: he
apparcatly knew, and invited ene of us Lo go with him, so wec got
into his car, declining the invitation of the aged ones in the hack to



ry36.} TROUSLE 1% TERE BALKANS. 91

join them, and off we went. Back some fonr miles ot ot tracks we
et the Vardar tver : here, shewed the driver prowdly, was water ]
we agreed, but pointed aut patiently that we should tike something,
we suggested an ofl druz, inwhich to take it back; the local dredgine
engineer, dog ant of his dglee, suggested in Greco-Gorman that there
might be one in Verrix, bul, of cousse, the read thither was now
Blocked. Then the driver remarked, always apparently, that for
200 drachmas {about ¥5.) ke was willing to deive us back to our car:
when we had recoverml consciousness we made an impassiconed
speech, which was obviously end fortunately not understaod, and
made a dramatic exit. Ilowever, we were soon met by the Buan,
which had found wiler, and was now determined to reach Salenika ;
g0 we tuehed the car and pushed on.

With much digging we reachud the rall crossing at Tapsin, where
the locals observed the Kally rumber plates, and feverishly set to
work to dig w8 through their prize drift, which was some four feet
deep, and pretty long.  Here we were told in French that thare
was no hope of getting to Sslon’ka, and in about kall a mile we
found that we were steck in a snow-drift which extended at teast as
far as we could sce.

We renlized thai it would Se davk Ieng hefore we could dig the
car through, so, not telishing the thought of another night cuf, we
looked tound for assistance ; at ence a Greek appearsd, @ shepherd
in a goatskin ceat; nmow what we wantel were horses, g0 we trew 2
horse in the snow, and off sped the aged cne, to retura in conrse of
time with two axen.  These we tied to the car, and they pulled, we
pushed, and the eugine did its best : nothing lappened, but on the
horizon there appearsd a lowry, with aboat a dazett men slowly
digring it towards us. That lotry had been sent by the Gresk
Anta Chal Lo toak for us, and never was a more welcome sight.

When a path had been dug as far as the Bexn, we tied her to the
back of the lotey, and off il went : we then unticd the Broken end of
rope, and drove inte Salonika. Here we learnt that the only road
was blocked by 2 landslide, and we could not get beyond Nish 5 this
meeant, much to our disappointment, that we had to leave out quite
+he most inferesting part of the Ltip, and take the car by train {0 some
civilized place. So after repairing the big-cnd bearing we enirained
for Budapest, whenoe we drove home.

It was a good trip, xnd we lcamnt a good deal, whieh should be very
helpfut next time @ #af we foel we must warn anyone wha is thinxing
of doing the tzip that *he %nance siGe looms largest of all the
diffie1ties to be met with,
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FLOGDLIGHTING IOK MILITARY TATTOONS,
By Carramn T MeTloraro, RUE.

Tts article is the fruit of experietce gaincd at the @ searchlight '
taitoo which terminated the jubilee crlsbmtions in Simia,

Searchlight 5 stressed advisedly, hecause searchiights, or rather
the lack of them, was st what worried us when we began to work
out the iliomination required,

Even one or two service scarchlights give you candlepower and
to spare, and therefore peace of nind as to whether the turns will e
reasonably illwminated or skaged in sermi-dackness.  Towwnuch rather
than too fiddie Jight iz the vsual trouble with these.

When, however, the nearvest searchlighls sre one thoasand miles
away, and yon have to find 23 well direct-current penerators and
motive power because the loeal supply is alternating ; and having
wiheedied all this out of its relucta=t custodians and railed it fo
Simla, have Lo Ing it a thousand feet down u hifiside in conlie loads,
then you look for sumething simple: under the eireumstances, We
decided to nse flood-lighting units, and as there must be lots similar
to the ones we used available for Iime, our experience may be of
interest to anyonc responsinie for the lighting of similar shows in
future.

Tre CHOICE oF EQUITuERT.

We hepan with rather hazy ileas us to what sort of fleods, and
how miany, we would need, amd how we chogld group them. Nor,
ndeed, at that early stage, conld the producer tcll us what he was
going to produca or what size stage e was going to produce jt on |
Sdill, with everyhbody about to floadlight in some form or other
throughout the Impire, we had to decide soniething, and place oot
orders before all the wauufacturers” stocks were duken up,

As usual, theoretical caleulations wore not very helpful in the
absenee af previous experfence.  They never are, unless the data
substituted in the formula e osed on practical knewledge.  One
table told us that g-fool candles was a suitable figure for pagesnts
and tattocs.  Perbaps it ds, but we never dsvovered what kind of
Bilaze it indicated,  What we did ind was that to produce it on cven
a modest-sized arena would just ahout take the cash allotied for the
whole show, lights anid everything else.
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One provise which the producer made really gave us the key tn the
solution. e wanled some Lights at any rate to toliow the performers
inocertain items.  Tn ihe end we decided to man cach Kght individu-
ally, and by concentrafing thee on the area orcupied by the periform-
ers we hoped to ensure that swme of these might be adequately
illaminated some of the time.

Calculating this way we named 4 minimum mumber of 1000-watt
floods (sixicen), which we said might just do, 2 fizzre which was, of
course, aoceptad as an absolute maximum by the Committes,

It is well to remesoer, however, thai there are floodlights and
floodlights. Concurrently will cur studies of lunens and covering
power 1zbles, we got hold of three ossible “ypes, ezch with a T000-
watt lamp. Bricfly theiz cest was & the ratio of T:2 13, hut their
relative value for hc parpose we wanted was nearer sl 1: 3 if
the notation may be forgiven. Trie, the chcapest had only an
epamuelled reflector, but Tmth: ke others had allegedly parabolic
silvered glass miTers.

The moral, of comrse, is not to De tempied by specifications unsop-
poried by prarantesd lundnation data, not that the latter is much
vatue except for cormparative purpeses.

aTInG or EQUIFMENT.

Our Soods were, it will be seen, not tn be used a3 Hoods, but as
spotlights, capable of dispersion or concentration as feuired, while
we were committed fo sixteen for the ares shown in the sketch
Moo 1.

Hetght —Ground level fs no use.  Theze s a temptation to pot
them there ta siuve money, Sut, apatt from being most uncconomical
in uscful Mght ontpul, it detracts horribly from the efeer of the
lighting, which shoeld not be a mere alleviation of darkness. (This
theme {s elaborated later} Fur, apart from the fact that only a
small sepment of the beam impinges directly on 4 man (Tl that
incidentally vight in his eyes) —the est being reflected off the ground
at very low efficiency, or passing over his head—the front ranks of a
band put the rest in shade and the mass shadow of the whole fails
off nto infinity belind them. Lighting for shadow effect can be
cfiective, but shadows from ground lights are certainly net.  Then
again ground lights search the whelz depth of the arena at all times,
a disadvantage which will be expuined.

Our liphts at Simla were 60 feet above arena wyel,  That is just
aboct right. Torty feet is an absolute minimurn for real effect.
FPholos. Nos. 1 and z show the brestle towers, which No. & Army
Troops Coy., K.G.0. Dennal §, aud M., threw up very guicldy in
4-inch timber dogped and fished, They served the purpose admir-
ably, and we got quite u good price for the timber afterwards,
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FLOGDLIGHTING FUR SIMLA TATTOS
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Tubular scaffolding, if aveilable locally, might be a cheaper alterna-
tive,

Wing lights or sivgle lne /- A single line of lights behind the centre
stands is preferable.  “I™me actual position of D tower in Skelch Mo, T
inconvenienced the speclaloss in Lhe encds of the centre stands when
purfoezuers were trarching close in parailel o the front. The extra
side Hlumination of sublects by its lights was not worth . The
sugpestion position would have been better. The wing stands get
some glare, but then fheirs wre the chenper seats, and they must
axpect less for their money,  Of course the higher the lights the less
the glare both 2o snectators and performers.

Gronging of fghits—Our sixtern lights were grouped in fonrs.
This was by way of Leing a compromise between the most aven
intensity of fllumination obtained by cgual spacing of units along
the whole front, 2nd economy it wiring and siruciures and ease of
control achieved by concenlrating (e,

Canrror uy EoUivkenT, )

Fleetvical civenits —See Sketch No. 11, Three phases were laken
1o each tower fzom the switchboard in the dircclor’s box, cables heing
caleulated as fer & balanced load of 3 kilowatis and a voltage drop
from the dirgelor's bax of five volts. A different phaze was taken
to each of three Jamps and 2 separate switchwire to the fourth.  This
aml the noutral were made of size equal ‘o the caleulnted cobles.
With this arrangemen? maximum economy of cabling was ebiained,
while allowing every light to be swilche] and fused individually
from the directar's box, leralizing any fault thereby.

The out-oi-balance light wzs taken off a different phase in cach
tower. So the maximum out-ol-balanee on the 16 kilowatt load was
oniyr one kilowatt., 1 howe rather stresseld Lhis balanee, hecause,
from fira! Lo Lasf, seerlicularly if @ fuirly tong feeder has to be pat in
lo reach the pround, it mzkes for a very considerable saving in
copper and, of course, if you have the had luck to lose a phasc during
the show, you still have two-thirds of your lights distributed slong
the front.  In addition to the switching of individuzal lamps, control
could wlse be eflected by dimming by means of 2 battery of simply
constructed  dimmers, defaile of which zre given In Skelch
Neo. IIT.

Contral of movenient —5ee Phole. No. 5. The lights were capable
of go® rigid or left and 45° vp or down traversze, and could be clamped
in any position.,  We fitted as sighting tubes seven inches of ene-inch
pipe with eress wires at either end.  With Ehe atd of these the
Zappers of Mo, O Cornrny picked wpraoed held their targets with ease.
These sights were rather necessazy. With fifteen other lights on
the ground, individually manned, it i difficult for aoy operator to
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be quite certain whether his is laid exactly where it is intended to
be, and if the other fifteen are equally vague, the ot of them are apt
to start wandering in a distressing fashion.

The senior operator in each tower had headphones on, and to him
were passed orders as to targets, fitting colour screens, etc. One
advantage of the switching remaining in the director’s hands, how-
ever, was that, if any operator did make a bloomer and train on some-
thing best left hidden, he could be switched out until he recovered.
However, such occasions were very few,

The colour screens, held in racks beside each operator; could be
slipped into holders, bolted to the lights, in a few seconds, without
disturbing the setting of the latter.

EFFECT.

The difference between effectively staged lighting and just lighting
has already been touched om.

Merely switching on and off, or leaving lights on all the time is
very dull. In fact, the programme might be equally well, or better,
staged in daylight.

There are few items which cannot be effectively set off by appro-
priate treatment of the lighting in regard to intensity, colour or
movement, or a combination of these. Above all, its application
must be continually varied from item to item.

“ Full-ous " and ** black-outs.”—These are very effective if not
overdone, the first when you can cover the advance up stage of a
turn, so that the performers are first disclosed already in position.
This may easily be done by judicious siting and use of the seat
lighting. Without blinding the spectators these lights can form a
very effective curtain on thearena. Besides, if a printed programme
is provided the audience wants to read it between items, and quite
a lot can go on, meanwhile, at very close range without themspotting
anything. All seat lights should therefore be controlled from the
director’s box.

Black-outs go well with the conclusion of a musical ttem which has
worked up to a climax, the band stealing away under cover of dark-
ness.

For both these movements, the arena lights as a whole must be
controlled by a single switch in addition to the individual light
control.

“ Dim-ins " and * dim-outs.”—They go best with bands marching
out of the darkness on the far edge of the arena and returning whence
they came on conclusion of their item. Modulation of the Iight in
conjunction with the music—particularly that of pipes—lends a
greater effect of distance. This treatment can be repeated several
times in a programme and always seems to go down well.

D
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Use of colowur screens.—Red screens lend themselves best to colour
lighting of troops—especially in full dress. Amber are effective for
trees and other foliage. Half-and-half is a fair proportion.

It is in the manipulation of coloured lighting that individual
switching is useful. As the red screens absorb quite 509 of the
hight emission, other colours slightly less, colour lighting is best
employed on massed bands and tableaux close in. Here half the
lights with plain glasses, distributed along the front, can hold the
performers while the others are switched off and ordered to fit screens,

Thereafter the director can produce by individual switching any
gradual or sudden transition from white to red. Further effects can
be obtained, of course, in conjunction with controlled movements of
groups of lights,

Controlled movement—A brief description of two items actually
carried out in the Simla tattoo will perhaps indicate best the possi-
bilities of this in conjunction with switching.

() Trick viding by Royal Signals motor-cyclists.—The lighting for
this worried us more than anything else. In the event we had plenty
of light for the various stages of the item by using it as described.
See Sketeh No, I.

First the riders entered from the gate fairly close behind each other
and did turns along a line parallel to the centre stands. As there
were too many in the arena at one time to follow individually, the
lights were laid on a series of white discs along the line, shown in
Photo. No. 1, spaced to give as even an intensity of illumination as
possible, and kept steady.

The intensity of illumination was approximately 1-foot candle on
the line.

Next the ride closed up and did figures of eight, etc.—work requir-
ing more exact judgment and therefore better light. The lights
closed up on to the area covered by the dotted figure of eight in
Sketch No. I, on which an intensity of about 14 to 2-foot candles
was obtained.

Next followed more ambitious individual stunts, there being never
more than two men in the arena at one time but moving erratically
over a wide area. Half the lights in each tower picked up the first
entry and followed him until he left, the other half taking the second
and so on. The intensity of illumination naturally varied over the
course, but probably was not greater than 2 or less than §-foot candle,
but always sufficient for the spectators.

The climax was, of course, the jumping, on which by training all
sixteen lights we produce 5-foot candles.

The riders were apparently not troubled by glare at all, and had
all the light they required, and so apparently had the spectators.

(11) Grand Finale—This was a musical item, the general lighting
scheme being to lead up in tum to the front the various bands



Photo Mo. l.—Areta from Tower D doring d wylight rehearsal, showing Tower C
and a cormer of Tower A

Photo Neo. 2.—Tower arrangement. Each light can
traverso go” right to left without interference with
others.

Floodlighting for military tattoos



Photo No. 3.—Shows the sighting tube balied to the left of the terminal box and the
method of control

Photo Mo, 4, —Floods conceiitrated on band moarching in [ofeground | separnts fixed
Hgnment lighting on gate (¢ kw.), and on fag [o°5 kow.), bat dimr

Floodlighting for military tattoos
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scattered, i darbress, it varions parts of the beclpround.  Strict
eonlral af moventent was necessary e provent lights inadvertently
disclusingr the wmung partics, Plioto, Moo 4 shows approsimalely
what degree of comtrost between iflumitpated swd dark aneas was
possible.  As each band in tzm struck up, a proporticn of the lights
wanld lilt on to it and lead it up to its position in mass, where the
remaining lightls would equalize uver the assembled Lodies, while
the ¥=at light lifted again ta fead in anether party.

LONCLITSION.

Generally the instatztion proved enbirely sdoguads fur e purpose
required.  The illusnination edata of the Scodbght wsed is piven
thersfers in an aspendix, fzom whick the probahle performeznce of
olier patterns may be estimated by commparison.  Nevertheless, if
thine p{*.:rfni!.ﬁ, Ll Eyvpne prroposed siiald be bied oul—om 1he aclual
ground if possible,

Tor any othet lenpt® of arena a proportionate nursber of lamps
similaziy grouned wooad be suitable,

As Lo deplh of arcaa, that shown in Sketch Mo, | represents about
the maximum which e equipmen? specilie? coakl Rave Lominaled
with any success.  The disadwaptage of too lttle depth Tras already
teen dealt with.

Having oltained t:e equipment, a great deal depends on ifs off-
cient adjustment, wrozg focus and dosty sorfaces redocing the
elliciency by as much a5 50%.  LEven wrony positioning of a neon-
symmetrical fhment Ties its elfeet,

Some types of lght can be fitted with altermative lamps giving
different beam anples. We found that a 257 beam was bete- thaz
the 12° alicmalive. By moving the lights as already described
guffictent defimirtor tebacer I znd dok arcas wes oblained, while
there was less diversity of Slluminatiom in the 1it area ilzelf, See
Photo. No. 4. 1t is, of course, 2 recopnized fact that, for equal mean
intenaify, an avea with mote oven infensity appeass better ljt thaz
otzet in which the Lght is palelne

APPENDIX,
Tirosriwanios Thava oF FLoonlicHTs USED For Soaza TarToo.
Tyvpe ol Reflector ... Orystal glass with lead-backed silvering to

Admiralty specification.  Short foces para-
hetic, 181 inrk «lin,
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Focussing - 3-way adjustabie and height of lamp adjust-
able telrtive to axes of reflleclon

Lammp ... - E5 1000-watt gereral lighting type.

Beamr: Angle ... <. 28%—=25® acrording to facus

Cut-ofl Augle .. cee gt

Beart Lmizsion .. Byo0 lamens.

Total Light Emission 12,2061 lumene.

Meaximmin Bea, ©F. 84,000 candles.

Motz —1'his jast figure is nod the anerage beam CP. whicdh is as high
uz o000 candles over 22°, while with the 12° bear obtainalble
fram this flood with o different Jamp, of equal wattape and
abont cpual bearm and Lotal light cobssion, 300,000 candbcs
are obtained over about 4%, and 250,000 aver ahout 2% but
from these the intensity falls rapidly 1o the edge of the beam.
Cunseaueully with several r2® angle Nghts distribuated on an
area, the lght is hound to be very patcly, Compardsen of
ligh!s Dused an maximam beam candie-peser is thecefare most
misleading and a pelar diapram shoald ke abtained i passible
to ail in selection.
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Tee REvonn oF ax ATTEMST TO CLIME & PRal v CHIiTRAL BY
Cartaly K. J. Lawocnk, CUITRAL SCODTS, AND THE LATE
LIRGTEHAST TENKIE Hinr, RE.

{Reprinted Ty kind permission of The Shafesinan}

Caprals K. . Lawecn, of the Chitral Secuts, and Moo DL N, B
Huni, Royal Englneers, Doth staficned at Chitral, have jost refumned
from an attempt e climl Tslora Mal, oomanakain 24,271 foeb abowe
ced-level, situated in the Tidch Wir groun of the Hindy Kush range
in the nort® of Chitral State. Tt wps only owing to the kindness of
His MHighmess Sir Shuja-ul-Muotk, ek, the Mehiar of Chitral, ia
grauting peunissien to malke an attempt on this mountain, fhat it
was pessibles o rrange an expedition.

The expedifion, in spite of having had ne previens expenence of
high altitude mountzineering, succeeded in establishing and main-
tefning a comp at 21,000 feei and fromy there reached a point at
23,000 feet, only zoo feet below the sumw’t,  The attempt had to
be abatdoned owing to lack of tine and to the genersl exhaustion
af bofh elimbens &nd porters,

Considerabde assistancs wirs given hy Colene] K. Sohambery, wiwe
was founmy o2 Chitral prior to fhe expedition and wha sont prophic
descriptions of vaqous aspects of the mcuntam te Mr, Hunt.  From
these reporks and from Me. Hunt's previous reconnaissance it was
possitle to select a ronde amd tloas mueh valuabbe Hme was saved.

Below i= given a short acconnt of the climb teken from the log
kept by the expedition.  Consideraxle distress was expericnced on
nccount of too rapid an ascent te high altitudes, owing to beoth
officers being restocted repawiing Ume, Both Caplain Lawder and
Mr. Hunt meved up from Hooo feet towiouo feet in severn days,

THE ZHPETITION's Lo,

Jiady 28, Aoved frem Uthul te Shogram, nine miles over the
rgooc-lod Zani An Pass into the Tigch valley.

July 2o =Moved from Bhogiam o Sheyniak up the liich valley
to the seout of the upper Tirch glacier, o dislaece of vight mies.
Height 11,300 feet.
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Jufy 30, —Moved ifrom Sheyniak along the upper Tirich glacier
for five milez. Veoy baed going gver morines.  Coolies were carying
about Go-Th. Inads but took szeven hours to compleie the carry.
Ileight 13,700 fest.

Jufy 3. —Arrived al our Base Cemnp ol the main glacier four and
i half miles from onr previows ey, From here we actually com-
menced the ascent.  Height 14,000 fee

sugust T.—Moved to Camp I, A very long steep climhb, the whele
way up shale slopes. Mest exhausting.  The route es far as this
camp had heen previously recotmailoed by Hood, so was compara-
tively plain sailing. Here camp had to he pitched on meliing snow,
Ileighs 15,200 feet.

Awngust 2.—HNo move was made, a5 it was decided to consolidate
Camyr T oamd make it as eemforlable and safe as possible in the cvent
of bac weathes,  Tha first sipns of heimht were notized in this camp
and, ‘o bepin with, shoriness of breath preved a great trial. The
weather wes cloudy and a Jght {23! of snow occurred in the aftermoon
amil ovenibg

August 3.-=The propused site for Camp 1T was reconnoitred and
a site found at zr000 feef, From Camp T the route Iay over wids
show slopes to the fool of some rooc-faof eliffs.  IFrom here o steep
* Couloir ** gave access (o the fop of the main ridge Ieading te the
sarcmit, This ** Coteir ™ had bees seen from the Bease Campoand
nad been decided om as & possible line of appreach.

The * Coplair " proved to be narmew snd far from easy, It was
sweop, being €0 degoees in places.  Snow varying in depth from six
inches to two {ee! made climbing slow, and steps had 0 be cut in
many vlaces. A short but lierce snowstonin hampered jeogoess, but
the ridge was evoniually reached at nrg pone I proved to e a
Lnife-edge, which we had already suspected, with 2 5,000-i00t precipice
on the fzr side dropping to the scamed and twisted upper branches
of the main Titich glacier. The view was toagnificesd.  For the
first thme we saw 1he nurthemn peaks of the Finds Kush: and beyond
Lleean the smenv-covered mounteine of Walkhan and Chinese Turkiztar,
We were immensely relieved to find a camp site, which from heiow
had losked o very doubtiul praposition ; iwo eaormous rocks perched
on the knife-cidge and Letween these there was Just sufficient space
for twa stnall temis.  Adter a rest o short reconnaissance was made
np the ridge and a further cliff of 300 fect inspected: & posstale
rozie was noled and a retum te Camp I wes made by .15 pan

Attgust 4.—Seven leads were fiken 1o Camnp TT uneder Lawder,
who Lzl nol accormnpanied the reconna’ssunce the whole way the day
hefore. A strong wind was blowing at Camp [I. Porters carried
up 3¢-lb. loads and made the carry in six howurs. This was an esxcel-
lent performazee in view of the fact that it was a 3,000-foc? carry




193f.] ISTORG NAL. I3

over diffieull geing and stecting from over 18000 feet above sea-
level,  Glissading azd lobopganing home over the spow slopes
eeilled the paciy to reto to Camp T cuickly, reaching it at 1.30
T

August 5. —Seven move loads were dumped =t the foot of the
* Coulolr ™ at o helght of 19,300 fuel, afherwise o day of ras,

Awngtst b —Estabished Camp T1, all requiced loads were taken up
and porters not required returned safely to Camp I Sx porters
rertained with us in Cazzp I in arder to establish Camp 111 when
this was found pessible. This day and the day before had both been
fne, Tt v Toared wind,

Angnst 7.—Owing to the ¢cld at § a.n. a starl was not made il
G.30, when tie so reached the camp.  Between Cumnp 1T and the
cifts there were abeol 180 yards of steep snow slopes. A track was
marl: across Lhese slopes just below the ridge to the foot of the rock
wall.  This rock wall was the right-hand boundary of the show
" Couloir ¥ whick had Zeex climbed lo get fo Camngs IT. Tt was n
sheer cliff varying [n height from oo fret o the rdee to suo feet at
the boitow: of the " Coulpir,” awd was impossible to climb excent
Ior a chimney which kel up from the ridge. With considerabie
diffcudty a way was forced up this end the centinuation of the ridge
reconnoitred fer sbout 50 vards, CUhe party returcd fo campoat
T punit., 5 they were tired from the day Tisfere. Tt was very fortumate
lhal this ci:imacy did nel prove maore difffies’t, as a slip would *ave
meant 2 fzll Lo the glacicr—several thowsand feet below,  For safety
and to save time this was later roped with a permanent rope.

Argust §.—Tr spite of the cold we were up by G and slaricd =t
#am, Temperature 18°, We reached the lop of the chimney by
3.5 and proceeded along the knife-cdme, cutting steps about six
Feel Delow Bie oresi. AL 11 aome we were afraid of avelanczes, a
Zear which proved groundiess fater, and so refwned.  On geing down
the chimney a permazent rope on pifoas was Sxod widch waes of the
greatest help, We were groaily disgosted, as we had only mnade
T80 yands’ progross

Asnigeest g.—Again made an eatly starl.  Cut steps fov 200 yards
from wihere we left off the day before.  None of the porters was gatug
well and ell compleined of Lthe effecls of height,  Differont porters
wire wsed cae’y day bo trake up numbers en the rope and also 1o assist
iz cutting steps,  Weather still fine.  Ancther unsatisfaciory day.

Anpregf 10 -—Hlunt went off alom: with three poriers as Lawder
was not feeling well.  He rrade a0 tremendons effort and succeeded
in reaching a point where the nife-edee widened oub a bit
ar a height of 2z,50n feet. Tt was now possible o mowve
along the top of the ridge and thus save wniling intcrminahbie
stens.  Previuusly, owing o the precipioe on the foo side, thers
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had been a corniee the whele way along the ridre from the Lead of
the chimaey which had prevestei us fren using the top.  Deyond
this place we had reached on the ridge, dhe nocthen slapes of the
mauntain heeate less precigitous and it looked as if the way 1o the
top would not he difienil. Woather was fine most al lhe day,
though towards evening it looked threalening. Carep wos reached
ab .43 o0, having been left at § am. At leasl goo yards of sleps
were ont s day,  One of the most hearrening days we had had so
far.

Atgnsf 11 —Up awd off by 5 am.  Temperatute 23 degrees,  All
went well antil the ridge, yesterday's Lnthest peint, was reached.
Theu Lawder, who had been poing hacdly for s Lime, was unable
to procend.  Aller 2 short rest ITund, with two coolies, wesl oo up
the ridge, which wax snow covered, Uarrow, with steep slopes on each
side. Aftet 100 yards the ridge nanowed to 2 few inches wide, and
ihe soow changed to ice with a steep slupe oo el side. This proved
a much grualer obstacle on the retarn than on the aecent, altlough
it was anly o matter of goyards long.  The height of the vidge at this
point was between s2.3o00 foet asd 22,800 fect,  TTunt and his coolies
cunbinued, finding £he going very tinog, snow knee-deep the witole
wiy. Al r.3p, although'the summit was eoly 4on [eel away and
about zoo (et Ligher, I was decfded to turn hack, as the by was
=3 axhausted and owing lo the deep spow further progress swas
impossihfe,  Camp was reaclied at 5.15.

AT being very exvhunsted it was decided, to have a day's rest and,
il the weather held, to Rave znotlier atlempl at the summit and then
ritive to the Base Samp.

Angust 12.—"There were clowds and a very cald wind of great forec
which Blew most of the day.  Several coales were suffering from
srost-bitten feet and Hunt was suffering (vom a slight attack of snow
Dlindness,  Some spare stores wire evarnalod to lhe Base Uamgp.
The prospests for the morrow were not goad,

ATTRELMET ARANDONED,

Atpaest 12.—A high wind which made the fige impossible. Hunt's
smow bEmalowss slplidy worse, 1 was, therefore, with groal reluct.
amee docided to abandon the attempt end returm to the Base Camp
in one day. A laie start was made anud the ™ Coulole ” was feund to
I bedle difiicet and davgerous.  The party was unceped.  Hust
stipped, but was forfunate in being able to stop himsed? will his ioe
zxe befare he had gous far and only suffered a cut hand,  After this
the party roped, cwing to crevesses which had opencd on the snow
field, amd reached the Base Camp in safely al g . Camp I had
been moved the same day Lo the Base Camsp.
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Angrest 14, Moved fzem the Base Camp le Sheynials

Anguest v3.—Moved {rom Sheyniak to Shegran:, where she oxpedi-
tion dishanded. Huoe returned to Chitral nnd Capiein Lawder
proceedsd on tour,

[sloro Nal was attempled by a paclia’ly-cquipped party who were
gurveying e district in gz, They suceeedesd i reaching 2 differ-
ent enl aL 20,200 foct, but were nnable o establish a camp Huere, as
the Chitrai conlies would go no fenher on account of their fear of
fairics. The precent expedition fmpuried three Eunza men, who,
thiough na better than the locals at climbing, julrodueed the competi-
tive spiril s, awing ‘o their indiHerence to the loral fuivies, inspicoed
the Chitrods withk w Whe indifference. Iiad cutsiders not been
cnployed there is little denlil that ne camps would have hesn
pstahished above Camp I andd rhet only witl: the greatest difficulry.
Bt owing Lo the presence of the three Hunsa men there was greal
keenness amangsl the Chitralis to become Ligh vap porlecs, and
‘hase whe went high did a3 well and ketter thar the Hunzi men.

alse in a lagpe mnensure this keeuness was due to the fine spisit
iusphicd in them by Shahzada Khedive-sl-Muolk of Muliko, In whose
provincs U mountain 15 siteated,  He grve the gpreatest assistance
in making preliminny arraugements and in sapplying rations for
tze expedition,  An W.C.On, kindiy lent by the Commandaut of the
Chitral Seous, proved imvalible and sefieved us of many supply
and transport cuties and generally suporvised the rozatyy ef rhe
luwer carps.
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THE BREN LIGAT MACHINE-GUN.
(Canpaienieated by dhe War Gffice.  Crows: Coparigh Reserved.)

AT the begluning of ihe Grest War the only madine-gnn in gencral
use was & weapen weighing with itz mounting somewhers ahout
1co Th, or mnore, and capable of prolonged fire at o high rate.  Snch
weapons were the Brtish Menim and Vickers, (e Freneh Hotelhiss
and e Germun 3axim, They wene intended to be veeld in mors a7
lews fimedd positions in supoort of the rifles which, in our army at any
rate, formed the main sonrce of infantry fire power at that time.
Under the trench warfare conditicns which so scon sct In the vweight
and bulk of these heavy “mclﬁlln..—guns weoe I seriong aljections,
and ibeir eapucily for sustained dre was oan adwvantage. They
dominated the hettlefield and it was obvious that they muost hecore
the mainstay of the defesce.  To meet the demand for more machine-
guns the Lewis was brought in to supploment the Vickers, which
could not be produced in sufficdent quantities.

The Lewis was atlagethor different in character from the Vickers.
It was 2ir cooled and was ficed fromn the shonlder or a low biped rest,
I wes also magazine-fed and weiphed, complete, about 30 Th, It
was thersfore esscntinlly & more mobile weapon than the Vickers,
although it hact not 2t capacity for sustained lire. Tt was & weapou
capable of being cmployed aloneside the ofles or =5 2 snhatizute for
them under apen warfsers concitions, e, if could De taken forward
iz {he attacks, and a Lewis gunner could po practically anywhete
that a dfercan could do. It was, howewver, still not pessibic te carry
it by hand for long distances withou! faiipue.

The German version of thiz Lype of wempon was the so-called
Hgll Maxine  The Freneh preduzced a pon called the Chauchat,
Al the atwrve were light machine-puns with chazactenstics differend
fram those of the heavy maching guns in use hitherto.

Teir advent iz theory released the Deavy machine-pun for use o
the rofe for whicl ils characteristics made it suitable. Iz practice,
hieswever, the retinbility of the lig*t machine-gun was not sufficient
to justify this.

I was obwisus that, 1f the light machice-gon conld be still furthe-
lightened and its metanicsl reliabilivy improved, the fire power of
the infantry, under all comditions, would be enormously inercascd.
A single light machine-gun served by two men s the equivalent in
fire power to 2¢ men atmed with rfles ;. the Hmiting factor in multi-

&£
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piying the nember haing annvesnition swpply only,  On the assump-
tion that the target for these guns would confinue to be the un-
annoured man, the logical conetusion was (o increase the numhber of
gurs lo suluration pouink.  Fxpedience showed that 2 section of aboat
six men ¢an supply and xeep in action for the requisitc period of
time one light machine-gun.  The main dutby of fovwe of these six men
s carrizge of ammunition.  Fewer men per gun or alternatively more
guns per feclion aneawus eithes fogs of mehility by reason of the
greater ammunition load per man, or loss of capacity to sustaln fire
in sufficient volume. Saturaticn peinl is therefore epproximaiely
one light machine-gun per six men. The lstest exporimental organ-
izations have roachwd or are approsching this proportion.  War
experience having led to this conclusion, peace brought with it a
period of renewed activity throughow! the world in the field of iight
mizchine-gun desigmn.

Vastly improved and lghler Eght machine-guns were produced
and {rfed ont all over the warld, ALl had similar characteristics, a
weight complete of abowt 20 lb., feed from o mogazine holding 2o
to 30 rounds, afe cooling, peneraiy, with some form of guick-change
barrel and much simpier mechanisin,  Mosi of [hem were eperated
by goses taken fror the berzel.  An allemgt was made by the old-
esfablished frm of Middsen to combine in one weapon the functions
af both the lizht and heavy machine-gun, They propesed to
achieve suctained fire by the process of ringing the changes on a
eeries of quick-change air-cooied Sarrels.  The light gun when used
in the heavy role was mounied on a Lripod weighing very Eitle mors
than the gun itself  Slabidly was enwored by the use of spring
buffering, and the form of the tripod was two widely-spread legs at
the tear, This attempt led to o great advance in the design of
ecaipment of this kind, but has not enabled the light machine gun o
compete with the heavy gun In ils own ficld. Bell fecd, water
cooling and heavy batrels have adwantages where sostained fire at
high tates 1s requoired, and these features are incompatible with a
really Eight and mobile weapon. It is, therelore, likely that the two
types of gun will remain in use.  For corbiin purgioeses, notably use
by cavaelly, Dwewsver, a lighl mmehine-mm mounted oo its light
tripod can give sufficient sustained fire.

Eritish trials of light machine guns to replace the Lewls began in
192z, but did not result In the adeption of sy new weapon, alihough
a medification of the Hglt Browning was recommended shenlid the
neced arise, A runy senies of tonls was started in oo in view of the
very rapid strides made in design and one of the guns selected for
trizls was the Z.B. made at o in Czecho-slovakia, This gun had
alrezdy gained a very high repulztion amang those who had tried it,
and very Hirtle experience showed that this reputation was well
faurded, Tt had qualities which made it altopether outstanding,
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The change over from the nitwecllulose propellent, for which the
gut: had bees developed, to cordite, Trought with it certain troubiles
due to'the heavy metallic fouling cavsed by ihis powder. This
entailed certain modilications to the design.  The British rimmed
cartridse also cansed # verlain dilliculty in the feed to and frem the
magazine. The pun modifiul [o meel British reguirements was
colled the 2418 Thoe trizls were mcludled in 1934, and in 1935
the pun wis Snally approved for adoption under the name Bren, 2
word formed from the initial letlers of its birthplace Firno am! of the
British factory at Enfield, where il will be made.

The chicf qualities of the Bren Zght machine-gus zve low weight,
f.e, 21 b complele as compared to g1 Th, fur the Lewis, extreme
steadiness when firlng, almost complete immunity from the chects
of fouling, dirt and dust, greal lreedom from breakage and stoppages
and the ability to maintain a high rate of fxe for relatively lomg
perickls

Its main fcalurcs, which render the gun unique, are the system
of buffering the moving and recoiling patts, and the arrangements
gt the collection and dixpwsal of inclallic foeling in the gas systom.

The motive power of the Firen gun is gas trapped from the barrel
through a port uncoversd by the bullet in its passage. The bullet,
in fact, corresponds o the piston-valve of a stenm-chgine. It is,
perhaps, easiest to cumsider the scquencs of events in the oporaticn
of the mechanism from the moment when the bullet passes the gas
port (A, Tig. 3), and admils the gases from behind it.  The gases
are, of course, produced by the combustion of the propellent poswder.
From the gas port the pases pass through the gas regulater (B,
Fig. 3} This regulator is provided with alternulive passages of
differing sizes to give control of the amount of gas passing and
provide more or less powsr ax required. ‘Lhis regulator can im
rotated by means of the combination teol, o bzing into use the
upcrture required and is then locked antomatically. Vor manu-
facturing reasons the passages in the reguiator are dog-legged.™

From the regulator the gases arc directed to the rear in the foim
o¢ a jef, into a chamber [C, Tz, 5} in the gas cylinder and impinge
on the head of the piston (D, Tip. 3). A cumnbination of Impulse and
puessure drives the piston along the cylinder and, through the piston
extension, operates the brecch mechanse, It will e zcen that the
chamber {C, Fig. 3) has ports in the cylinder wall which are coverod
by a sleeve. This sleove iz a working fitleld on the outside of the gas
eylinder, and also forms the means of attuclinent of the bipod legs.
The parts in the ehamber (C, Fig. 3) form receptacles [or the metallic
foaling (chiefly cupre-nickel from (hic bullet envelopes), carried in the
fori of vapour by the gases and depasited on the relatively cool gas
eylinder and on the nner walls of the slesve covering the ports.  If
the gun iz now rocked on ils bipod (as it is in normal handiing) the
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rotation of the cylinder within the sleave will cauze the foulizg in
the ports to break up.  "The Best of the gases then doives the broken
fraginents cnt ol the wyiinder dhrough the sot of ports [E, Fig. 3)
when these are uncovered Ty the backwan] murvement of the pistan.
A cup-shaped shield in zear of the parts protects the firer from the
fragiments ciected. The gas cylinder is thus seli-cleaning.  Apart
from ihe auleanatic action, fouling can be quickly removed simply
with the point of i Dullel by sliding aff the bipod sleeve and pushing
tha accumulzted fouling inwards from the paris, which are heveiled
inwards to facilitate the operation,

Comtinuing the aclion of the mechanism, fhe piston extension
showa in Fig, o (v aned 8) bonses o compzozenl () which is supporfed
in the piston extension by a helical cushioning spring interposed in
the line of thrust of the piston, Tius serves %o cushion the hammer
Blow, which wontd oflwerwise be given to the mechanism. This is
an important faclor z{fceling the smaoth action, celability and long
life of this gun.  An upward claw-like extension of the component {4}
travels in & recess in the breech block above it {2, g, ). Aftera
short free backward movement of the comoonent {4) the face (10}
of s clew engages & Dridge dicce in the brecch blocik recess, and
drasws dewn ibs mesr el {rem ils sending against e body of the gun,
thys erlocking the breech, The front face of the beeach Dlock earres
beneath it the extractor (33, by means of wiich the fired cartridge
vases are withdrawn from the chamber in the barrel. The short
free movement of the piston groun mentionad above cauces a cam
surfacc o Lhe pislon extenson to come inlo contact with the utder-
side of the exiractor and holds it bgklly in cogagement with the
rim of the cartridge, This mechanical prip of the cartridge, inde-
pencently of springs, 15 ancther unique featura of the pun.  There
can be no [ilure to extract,

After unlacking the breech block, fucther backward meovement
ocgurs ; the Smed carfridpe case in the grip of the exlractor is wilh-
drawn and carmied backwazd some three Snches when the upper part
of ii5 Dase is brought against the ejector V. Deing held at the
bottom by the extractor, the cartridge czse i Hpped downwards and
ejccted sheroly from the gun through the passage provided in the
siston extension and bottem of the body, The mechanism i now
i the position shown in Fig. 2. Incidentaliy the poini of the ejector
i chisel-shaped and ils action is o Tulentl the base of the cartncge
case in  the wicinity of fhe cap chamber, and o zewvent
Inose cans (o defect which manifesis ifself from dime to fime) froc
cotning out of 19 the mechanism of the gun.

Fip. 2 shews the breceh open and held by the sear (5) whick has
epgaged with the ' bent " formed in the wnder face of the dision
cxtension, This iz the norma” “ cocked ™ position, 2nd that in
whicl the mechanism steps on relezsing the trigger or when the
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Lrigger mechanism 1 set for single shots. {Tre tripger mechanism
provides for © Safe," ** Single Shots ” or ™ Continugs Fire,” as may
Se requivesl.)  The backward moverent of the piston-breech block
graup, acting thrcugh a pushored, has compressorl the returmn-spring
(56, whici* is housed in <he butl.  Should the backward mMavernent
not be complet ey arzested Ly the reurn-spuing the bufier-sping (H)
comes Into action, by mzking coatact will the fiee (&) of the piston
cxtension.  ‘This buffer-spring is also, in effect, inlerposed between
the butt group and the body group and absorbs the slignt reonil
moverneil for which provision iz made. A secone buffer-spring s
Iocated {at K} Setween the bytt and built-plate,

On pressing the trigper the drag link (L} {shown in Fip. z in {he
position for single shots) is drawn forward. Tie hook o= its rear
end comies against the tootl (TY on the scar {5). roiates tac latier
and dischgages it from the * bent ** in he piston extension.  The
pistan-breech Block granp is then froe to move forwsd under toe
action of Hhe retzm-spring.  The boeech block s eurried forwa:d,
its ‘ront face mects the base of a cariridze in the mouth of the
“overhead " mapgazine, swesps it clear of the retaining lips down-
ward aud forward inle the chamber of the horel. In Lhis maove.
tent the vitn of the cartridge zngages with the hook of e extractor
(3). When right keme in the chamber the rear e of tha breceh
hlock is in & pasition o engage with the sealing in the top of the
body.  The: piston extension continues la move forward refatively
ta the brecch block; the sloping top face of the portion [G! thms
raises the rear end of the breech bleck into enpagemenl with its
scaling and lochs the breecs.  Ii will e observed ‘hat the nosg on
the wpper past of the drag Iink (1) Jies in a groove an the under side
of the component {4} housed in the piston extension when Lhe
niechanism Is ser for singlu shots,  As {he piston group slides forward
over the tripger mechunis=, the rcar end of the preove meests the
nuseof the drag link, depresses it and disengages the ¢ug link from
thesear (8).  The sear then rises under the inlucnes of its spring ard
fsin a position te engage anet hoid the “bent ™ in the piston exten-
sI0i Oom its retum to the near, On releasing the trigeer the hoole on
‘he rear end of the drag link again emgages the toolh (TY of the sear.
One pressure: of the trigger, therefore, cannot fire Tore than ane
shat.

For continuous Lire the safety cateh is rotated and ifs hali-moon
shaped stem is se! to the pesibion shown in Ilg. 1, 1.¢., one corner
bearing on the drap link and hediding it in a fully deoressed position.

The sear (S} mesemBles un fnverted L, of which the lower arm
isin the form of @ stirmap in which the draigy link accupies the position
ol thee foot. When set for single shiots, the hook of the drag lnk
{corresponding 1o the toe) is raised and engages with the ‘op of the
stimup (the foath 1), zclion being as alwve described. When set
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for continueus fire the bottom hook of the drag link engages the
cross-bar of the stirrap znd Leing held in this position by the safety
cateh, the nose of the drap link is withdraws from the proove under
E5e piston extension and the sear is not, thereiore, tripped ; it remains
disengaged from the " bent ™ wned the gun continues to fire 5o long
a5 the trigger remaing pressed o- there is ammunition in the maza-
zine.  In an intermediate pasition of (he safety catch the rear end
af £he drag link foats within {he slirmp without engaging cither the
top or bottom thereof, and mavement of the trigger lias no effect
oz the seur, which romains in engegement with the * bent.," This s
the " =safe " position,

On firing the last round in a magarine the platform (8, Fig. 2)
descends into the caziridge-way.  On the commencement of the mext
forward movement of the breech hlock its front emd mesfs the
magazine plalforr and s stopped in the breech open position, thus
ndicating the fact that the magazine is comty.  On removing the
conpty magazine (with the hand previously holding the pistolgrip
andl pressing the {dgger) thesh formis withdrawn from the cartridge-
way and the breech bloek released. It can, howewer, only move
forward a very Iitile way hefore it is stoppod by the engapement of
the scar with the “hent.” Qn inserting = £led magazine in the
magazine opening, the gun is once e ready to fire,

Fige. 4. 5 and 6 show t3e gun monmted for use in its three roles,

The extra two-plece leg required for anti-aireraft fire is normally
carried i the main tobes of the ripod. A rifle can be uwsed as a
substitute i necessary, being fixed by the bayonct stod. The
complele tripod weighs aporoximately 23 b, and provides a whelly
stuble platform for indinect or overhead five, or fire on fixed lines.
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PROFESSTONAL NOTE.

to4-TON METRE-GAUGE RATLWAY CRANE.

A SHORT description appeazed in The Roval Buginesrs Jowrual for
September, 1931, of & 105-ton railway breaxdown crane made 10 a
War Offce specification by Messrs, Razsomes and Hapier, Limitar,
of Ipswich. A somewhat similar czane, which 73 illustrated in the
iwo photographs reproduced herewilly, has recently been compleded
by the same firm.  Whereas, howewver, ihe carZer crane was built for
a standard-gauge Tailway, 1he present one is for a meire-gauge track
and is the Targest in the world on such a gauge.

It was specificd that when dismantled and packed for {ransport,
all pasts of the crane should come within the ordinary metre loading
gange, and this copdition necessitated a spucial design of under-
carriuge whicl: is taken fo picces for framsport. When assembled
and in iraveiling order, the crane consihmably cxcesds those
limitations, s width being 1z ft. 2 in. anc ils height 16 ft
Its length overall is 96 ft. 9 in. A maximom axles loading of
8 tous was specifie] and this resuit s altained as before ny the nse
of Stakes patent relieving bogies, which cau be seen in the phole-
graphs, one at cach end of the main crane carriage. A mabch truck
corpios the head of tae jib and the lifting blocks, and the total
weight of 775 toms in traveling oriler is lhus distributed over Iz
axles in all,

The design of the revolving par: of the crane i similar to that of
the earlier one.  Mlizor inprovements wore made, howover, by means
aof which it was found possible to dispense with the remnovabie
courderwelght. A maximmm load of 107 fons on the main lhioist at
a0 ft. ratius was specified in this case, the test load being 120 tons.
Important fuclors of safcty were b for wire ropes, cf for the jib and
g for other parts, :

Owing to the narrowness of the gauge, the present crane is designed
to operale only when propped.  Four propping girders are carricd
in boxes which [omn part of the muin carmiage. Mecinnical inter-
tacks are provided which prevent the jib from being slewed nntil these
girders are extended and supporfed 2y mewns of screw jacks, The
base when propped is about 17 fr. square and the maximum loarl
ot Any one prop is estimated at 155 tons.  Special steel plates 4 ft,



Mo, 1.—Crane in working order, showing props,

107 ton metre guage railway crane



107 ton metre guage railway crane 2
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by & ft. by 4 in. thick are camied to disicbmte this lnad on the
grouml,

The crans can propel iself oz ihe level at a saeed of 350 5t &
mrnute (4 mp.h.) or it can be tewsd in tralia at speods not cxceeding
3 mph 1t will negotiate a curve of radins 3oo Bt wwl saper-
elevetion about one inch.

Despiie the lasge loads that the craze can handls, 2t s an
instrumen: of consideralie pecision and delicacy of control. Dy
means of a specizl oil pump brake armengement i can lower the
maximum lod smoothly at a rabe not exceeding 2 in, per roinule,
thrangh a distanee of one siciecnth of an inch. It can also slew
the maximum load at zu ft. mdius withoul jerk through a distance

.of threc-quarters of an ingh,
SW.1

A REMINISCENCE OF THE FIRST AFGHAN WAL
WITIT regard to the last entry in the notes in the asticle pahilisied in
December, 1635, it has now hzen ascertained that Mre Mainwaring
was the wife of E. R. Muinwazing, 16th Bengal Infantry, wieo later
hecame a Major-General and died in 18368, The child, who was with
her, Tater becarre Colomel Z, P, Mainwaring, sgth Garwhal Riiles,
aml was Lhe father of Jirs. Stagg, wife of Colonel Al Stagg, vopg., of
the Corps. Mrs Blagg’s mether was a grand daughter of Lady 3ae,
whe was 2lee one of the Badiabal Toslages.

A FPROPHIECY BY LdRD KITCHRENER.
TaE following cxtract from Glory end Downfali—Reminiseeuses of a
Russian (renerad Slaff Gffcer, by Goneral P A, Powvtsoff, Military
Attache in India, Tgod, 15 of interest (—

" After Imnch | Fad a loag toli with Kitchener, He was very
interested in our £eld fortidcations during the Manchurban compa’sm.
Having a gamt memeory, T gave Lim zll the detzils about the frenches
in the three great battles of Tiwo-Yang, Sha-ho and Muokden.

* I was imbued with the sacred principies of strategy, tunght in
all slafl colleges, that entrenchments always prove a decline of
military art, end that all fanones genesals, from Alexandes the Great
to Napoleon, despised them, and won all thels vieteries by manesuv-
sing in the field,

" The young staff officers in Manchurza always criticized Kuro-
patkin for his love of ferlifcations.  When | said this to Kitchener,
he very emnhatizally zaid {o me:

" The next war will ba a war of ‘ranches.’

" ‘Lhis was in zgob.”

{Communicnted by Brig-General Sir James Edmonds, Ki, C.H.,
TG
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WATER SUPPLY IN 4 DESERY (OHINTRY.

Headgquarters,
Fritish L-oops in Egypl,
Kaar oF W31,
Cairo, Egvpt.
12tk Decomiber, 1935.

Tre Editos, The R.E. fournal, SME., Chatham.
=R,

I Lieutenant Drayson’s essay on " Water Sapply | a Desert
Country,” in Fhe iLE. fourual Tor Murch, 1g35, dea’s very thoroughly
with the administuative factors involved, but docs not dwell tn any
extent o the metied of purification te beadasted.  Tifsis, howeyer,
the prineipal factor in deciding the tyiw of equipmest to be adopted
and the time required aficr awival at the camp before water is
avainble It seems, therelore, to mert further discossion,

2. There are at least {fonr methods to be considered —

{a)  Chloination with sterilizing Dowder.

) Cllarination with o partatue cliloromeme and 1o-1h, eylindars

of fas.
{e} Tiltration aml {reniment with chleramine (compounds of

This machine has gives very selisfactony resulls nm test and
wili prebably soon becemie an articie of standard equipment.
[t is described in Appendix s of the densy Manwal of Hygiene
and comsists of an apparctus Zor making and atroducing
chloramine, o pelrol engine Criving o dyname asd pomp,
ax¢, duplicate cloth filers, The whale cxn easily be
mounted on a gn-cwt, G-wheeled chassis, and will delver
1,200 gallens of water an hour from a desth of i ft. o
a hejght of 2o ft.  The trcated waler must be storad for
an hour before use.

{d) ‘Lreatment with ehloramine hy the Hereld-MexKibbin method
(Appendix &, 4A.M.H), de, with tablets of armmonium
chlotide and chlorezene.  Agein al least one Lour's storage
before usc Is necessary.
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3. In discussing these methods the following medical opinion
recently pronounced ina War O%ce letter is of Zeportance \—

Tt is sever safe to alternnd to render waler fit for drinking
“ by theuse of a steciiizant only,  Nomatter how clear the water
“ may appeat to be it must be fillere! Arst.”

This dictum affecls melhods of water supply i the field so vitally
Ehal it requires very close cxaminalion before being acceptable as
practical policy. I* precludes al? ihe methods of purification
mentioned ahove cxcept the ElZstt parifierand the regimental water-
cart. No standard mohiles filter plant to Ceal with z000 or more
gallons an hour exists, and T knaw of po rapid method of exiernpor-
fzing filters in the unlikely event of suitable media being found on
stie,

Ignoring for the moment this gquestion of filtration, the articla
ander discussion envisages the wse of sietilizing powder—method (a)
abave, This method has many disadvaniages and is really out of
date. Horock®s box tests are necessary amcd, as military enpineers
aways o of the safe side in thelr dosage, water so treated has a
mast unpleasant taste. Sterilizing powder fand also clarifying
powder) detedorates in store, and T know of several cases where
officers have proceeded “into the blue ™ withou! making tests of
ihe chemicals wilh which taey were supplied before ihey started—
with disastrous results,

The use of chlorine gas with a purtable chloronome gives more con-
sistent desing and more palulable water, and the machine is very
light and convenient. Buf it is wot sulliciently prood apuinst
gxposure and rough handling—valves cowvade, tubber washers
perish, connections leak, ets., etc., and conszecmently this method
cannot at present be recommended.  Kesearch aimed at producing a
s appasatus sturdy enough for fie’d use should be profitable.

The Ellioit mabile putifier is an excellent apparatus but has two
drawbacks., Tts smmll cutput mesns that at lmast four 30-Cwt.
larrics with trailers or eight without would he required for the force
under consideration and the time befare water {5 avaitable is raliier
leng.  Alse, owing to the low suction lifl—five frel—this plant is in
addition to and nol in place of othey equipment—inst a8 many pumps
znd fznks are required with it as without.

Tt iz intcresting to observe that the War Establishments Committee
has proposed that Elliott purihers should form part of the cauipment
of ficld hygiene sections and be operated by the R.AM.C. and not
{he R.E. This division of responsbility appears wrong in principle,
comtrary to present practice and to Engineer Trafuing, Vol IT, tgaf,
Chap. VIIT, Sect. o (3% Engi=eers raise water io ground-lavel,
store it, and distibute it, and will probably be asked to maintain
and repair the dyname, pump, eio, of the purifter. Thera = no
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point in intreducing a second autharity responsible for one link onty
it the middle of the chain of water supply from source to consurer.

The Hareld-McKibbin chloremine treatment (of which 1 have wo
experience} appears to have none of the disadvantages of the vther
meihods. Mo tesling of the water is ncesssury and uo extra
equipment beyond a supply of fablels.

4 Table 12 on page 188 baings out clearly a poipt that is often
overlooked—that water cannot in many cases be made available in
quantity én the same evening that a water source Is reached.  There
is firs! the time of erection of plart ot mentiveed in the 253y but
amatter of an hour of two at lcast) then several hours for clarification
if requived, and finally filtration {if insisted upon} end slerilization,
The period of half an hour used in column 8 of Tzble 12 is an absolute
minimem, and longer periods are required to produce a palatable
supply.

5 T summarize, information is badly needed onr the following
points i—

{z) Why is the respaonsibilily for wafer supply divided in cases
where the Ellintl menifier is in uee
{b) Isfiliration always essextial a5 the War Office has roded (see
ante} ? Tt =a, Is work precceding on the production of
mobile filters 7 .
Yours faithfully,
¥, UL Tuson, Caplain, R.E.

MODERN DRIDGING EQUIPAIENT,

Valeartier Camp,
Ouebes, Canada.
' 28 November, 1933,
To the Editor, The R.E. Jourial.

Dear S,

I have read with greal interest Captain Daidy's article in the
September number of The RE. fournal, the subject of which is one
I have always heen very keen on,

In 1933 T submitted te the R.E. Boand o design for heavy pontaon
bridging equipment of whicl: T enclose a copy, together with dea-
eription, thinking the same might be of interest to you. One wery
essential potnt brought ent in para. (d), page 421, i.2,, the destrabélity
of 4 tracked vehicle without trailiz, is taken care of in my desipn.
The possibility of using cxactiy the same equipment differcntly
assembled for botl: mmediom or heavy bridge appears also 1o be a
step in the nght direction. Another feature is that, should cne
section of the pontoon be damaged, the buoyancy of the whole is only
slightly affecied.
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In the zriicle by JA.C. iz the same number, 4here are atso several
points which interssted me.

Tirst, regarding  saddieleading  wersws  gupwale-loading, In
January, 1979, I was detailed to reconstruct a fow bays of pontoon
hridge from the Park of German biidging ecuipment af Remersdorf.
These were gunwale-loading pontoons, and as far as T can ramember
10w, the baulles overlapped on the pentoon, so that those coming
freme the port side crossed the pontocn and engaged by means of
cleats with the starboard gunwale, end wice versa willi the baulks
af the next bay. )

This appeared to me to be an unsatisfactory arrangement, miving
an appearance of rigidity which was not real and enfailing longer
Bawks than would be required for saddle-woading,

With kastks bearing on the nearest gunwales of Lwae adjzcent
pontaons it appears fo me that these weuold be danperous [isting of
pontoons, and distortion of bridgze deck under 4 heavy concentrated
Ioad.  Again with regard to clear waterway hefween pontoons;
thix may be of HitTe impurfaces in compatalively still water, but in
A rapid fidewny or current, especislly with the deepor derught of
heavy pontoens, the cables and anchars wowld have to he very much
heavicr than wowld otherwise Be decessary.  Referring to para. (=),
page 427, T do nol sec how gunwalc-loading weuld simplify con-
stmuctinn of piers,

Encidentally I think the German rack gesr for wdjusling the
transom of their service fresths was snpeor Lo our differential tackte.

Yours fafthiully,
A. G. Asuronn, Major, C.E.

Mecnanrzen Hzavy Powroar Brinetye EQINPMENT.

Descripiion,

The umit, which provides 1% of heavy bridge (15 tons load) o
a6’ of medium bridge {835 toas load), s werried on a saitiadle vohicle,
Apprex. overall dimensions of loaded vehicle, lenpth 2%, width g,
heighd o' 67 It consists of

3. The pontocn, lengll QLA 337, depth 4, beam at centre g
tapering to 7' at ends, made iz slx sections nesting wilhin ons
another in two sets of thres sectioms aach, constructed of Consula
fobric or metal. Couplings sfther similar to those used on existing
bipartite pontecls, piniles end guodgeons, or eyes and ping, the
upper coupling betng on the gunwale and the lower just above the
lizht water line {about I’ from: bottom). Fach section has lilling
rings at the corners.’

2. The suwledle is o box girder made in fwo scetions, provided with
lowel pins af the proper inturvals, lo eogage with eyes in the ends
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ol the read bearers. Tt s secuned to the ponfoon by chocks and
holts on the transverse gunwales of each section,

3. Hoadbearers consist of 9" x 5} H-beams, 17" ¢" long, having
a section modulus of aliout 19.

4. Twcking is made of timher 3* thick in panels 1¢" Ly 4" 6°
secared to 2% x 2° angles.  Diowr of the panes (used for the wpper
dech I8 heavy bridge) have tae adgles placed 25 & seat for the wheel
puides, while in the other four panels the angles are placed so as o
engage with one of the neellearers to prevent lateral movement in
the deck, When used in a medium bridge these panels are laid
alternately.

& Wheel guides 6% x 6% timber sceured by belts and wedyges.

Ualouding, Lanncling, et

The wehicle carries a crane, actuated by the main motor, for
unlozding the equipment. Where the banks zre suitable, vz, ‘a
tairly regular slope 1nd not too steep, Uie best method of consiruction
s to place the pontoom seelions fin their eocrect relative positions per-
pendicudar to tha niver, wtilizing wheel puides or deck sections for
ways, the whoie pontoon being coupled up and the saddle shipped
and securcd Defore launchimg, 1f the banks arc steep, 1t will be
bokfer to plece cach seclion scparebely in the waber by means of the
crane and couple np when afloat,  Roadiearers and deck panels are
all laid by crane,

WHIGIITS,
ifeavy Dridge for Loads uf fo 18 fons.
1b.
FPooloon @ Scolions 1 and £ .- . .. Koo each
- 2 and § ‘s . LooFon
. 4 and 3 .. . .. Booo o,
Hall pontoon (osliznadad} . .. zooo b
Wihele pontoon . ‘a S 4qoon Py
Saddle :  zplates 28 x 133" x 5! e .. .. Bob

2 chanticls T2" x 294" at 207 x 38°.. 1573

B37G sAY 2400
Roadbzgrars @ 10 Beth beams g % 51" x 20°5 1b.,
8 leng .. .. . . Fpon
Dotk Panels 1 4" 0% x 117 x 37 double at 5{: Lh. 12375
gpos. 2" x2"xg4" 0 lg o at 2yl L 450

iz s x4 RIG0
Wihee! Guides: 2 x 6" x 07 x 18 al 50 1k . 450

szy 15680
- tons
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AMedivm Dridee foy Foads up to 855 Tons.

Hulf pontoon .. ‘e - ‘ . .- 2000 b,
Ealf saddie . . .. . oo Igoe
Loedbearers, 5 Beth heins .. . . .. 18go
Dheek, 37 .. . “ .. . .. ..oooEnhy
Wheel gaides .- - ‘e - .. . 50 .
8164 b
365 tons
Thsplacement of pontocn at 3 11" draught .. .. 2512 tens
Dead load .. . . - .- . 7 "
Mvailable for live load . . .. If&I= |
Misplacemnunt of half pontocn at 3 z c"amrh" L. I3 tons
Tead load .. . . .. .. .. .o30s
Available for live lead .. a .. .. R

Tre Editor is informed that Major Astiord’s proposals were very
camefully considered by the RE. Board. The chief difficulties in
applying them were:

{e] The pontoon bax sections wotld luve o bﬂ very heavy to give
sufficient rigidity,

(6} The proposal for transportation involves a special vehicle with
a derrick jik. The width of the !'oaded vehicle is given as
g, which would not be gladly accepted hy the Transport
Branches.

fe} The superstructure for an 18 bay of heavy bridge weighs 11,680
1., as against 7,670 kb, for o 21 bay of the present equip-
ment, TL must b rememered, howewver, ihat RMujor
Achford allows for dem®le chessing.

The woposals, howsver, should prove of interest to R officers
who are interested in the destgn of pontoon egnipnient,



1z2 [Manen

All Reviews of Books on military subjects are Includad in the
provisions of K.R. 535c (1435,

EOOXS,

(Mosd of the bovks reviewed inay be seen in e B K. Corps Library, Horse
Crutards, Whitshall, 5.3 .1)

THIE WAIL IX TILE AIR—VOI. v,
By H. A Jouss,
[Oxbord CFobversity ress Drloe £78. Gl

boever, sxid the fRaily Falig2ph Alr Cotwesponneet, bus tee apprarscee of an piigial
Wwarl Matory bien so timely as the puhlication af (he Gith volome of Fke Hoor tu fie
Are, And for dbe mibitary engidesr, Mro 11 A, Jones’ norradive i3 0F paelicnbar
interst, A third of the book deals with the Germazn xic caids or Sreat Billai o
tary ged. 1t deseribes those ralds in datail, their condduct, their affects, material
amd meiel, sed the mesores of defence and pootection that wora adapted,  Tless
last eoncemis the military sopinver vory ¢lozely,  From the homie base 1o the front
liog, o is going to find bisalmesdy moultivedinous respongibyities added to still further
by dtmande for shelter agaiest ai aftack,  Adviee gy o the form this shelter shanld
take, its desiyn and often s aclual jeavisiog, will I cxpected from him,  He
critnnt, thereioee, n8ord 1o 1gnore any information that there iz an {he subject.  Thi
rairis of the Gaeat War may be 8 very poor resresentation of the oftensive pawer of
the air are Io-dhy, bl os fhey ure almest the only examples that we bave, they
flezely call for atuly,  Theee uusl Lz sone leszons to be leacnt from them,

Perasal of The War fu the Air will sluey ot ones that on military grovods, 1ke
Lerman abr-raic campaipn was overwholoiogly justiied by the resulis. 1t wes oot
s0 much the mareriab damage Jdeoe v the bucdnesd oo so sttacks which were ouede
tlnt couemted, a3 the diversicn of eton and roatecial Bt defe roee that tlacse 31 Llacks
csed.  Uhe eatimaded actual amennt of damapge done frome 1o to 778 was less
thien {hree wmillios poands and the takal casvaltics were cndes five 1housand. Dot tha
delemieve urpunizetion thet was maintained in Geaat Dritain o meet the threat of
air attack irekaled ower 450 A4, gunz, mors than 400 starchlizhts, 396 asreplanes
and personmel totallicg alove rjocs: zll {bg against a striklng force of bombers
tRat vp te May, 1978, il mever sef ool more than 37 streny andt in the firal raid of
the rgthfaoth May, totalal onky 33 Abse ot great molitery jmportanes, of course,
way tie effect ©f the radds ae Lhe calyud of monetions.  "Uhiy eflcet gxtended far
beyond che limits, Dabh in space e tites, of the tuid itself  Br, 8, A, Jowes guotes
sume interesting figures from Waolwich Arsennl. On cach of the nighes, 14U amd
*oth Beptember, 1o17, Aftsct or stxteen Gothas atlechied, with London as their
abfeclive, and suceeeded in drepping about &0 hombs ar the opital 1hough zane
appacilly oo the Arsenel, For the night o3ikfagth Scptember, 1be output io the
Biling Laclory te1F to cae-frith of normal and on the next nipkt, when the Sombecs
wete ove Faghid eoly about 23 leours, it ways betoeen sie-balf and onethind,
Althatreh dbe air toids tusk place al aight Uwy alleceed the day shift that fallawed
and the fipnres for dae wylh Septembae slewed vu outpet 25-30 per ceat. belbow the
noctal.  The loss of oot ol veas cud of ol propuriien to the percontape of employees:
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who etayed away from work amd il was appatently bypical of wlat was hzppeniag
ovet & wide arga, Thoze i oo deobt 10RE the resultz of U German air raids ol
Larg-15:8, were =uch an wondd watvank a repetition of the eff;at in a lutere rampaicn
anZ, if the air atiacks on Brgland are co-ordinated with tiw inilitery nffeociva on the
conljnzot, which was not the caze ic 1927-1018, Lhe gains 1o ke vaaped will La even
groater.  The sngineee's problem of minimizing the effects of aiv aefack is cecrainly
a v oo,

o Tgrg-161B the chisf air missile ta L guscdnd agnicet was the bomb diled with
hich expdosive.  This was not {he only Ly nsml hy tha Germans,  Latge numbrcres
of innendiary bombs were droppud s well, The Geemans bad had Rgh kopes ol e
efccts of theee on gur doosely pugpaleted aneas but their hopea were not reatimyel
and the inceodimry boomb was o compeetn Baflure, Maw the idea of crextiog zanic and
disorder by starting nembees of Gres is perisctiy scusd. Tt filed in 1his inflanco
berinse pither Lo desipgre ar the riatetial of the boob was nod weilable et (he purposd.
W ennnal courtl on a ercend falere of Abe ippendinry Lomb. To fhe yoars that have
pasied dlene is little deubt that a satisiactory andiclh: Lo been evobved,  Drotective
uwaties then must take inkg pooomnt b incemcliagy bBambo as well a3 the
figh explasive one, and in addraow the wee aic missilo, gas.

The War {1 £ Aip coorans 2 goeal deal of information abeut the deezge done
mothe aids,  Hombs weighiog Niom qo—rete kg wers droppec. Their effects
are desenbed fully,  The domagedons by the smalk bomis was Feoa greal extend,
though not eotirely, limitet to the building streek, Wb L Jarger bombs the
deskraution wie much more widcssread,  One of them, weighiog oo kg, swhich was
druppad o Crmborwell during ag airship miil o Galober, tga7, damaged about
s howses. A ¥,000-kg, bomb that bt Ku iz, Waringtan Creseent, Daddington,
cluring tho aflack of :Sthfindih Febreary, 1908, demodislied 23 Dowuses and duinaged
400 more.  The 390-kE. burels is st Uik may well bo uzed 0 guandity swaadays,
and £ven the 1,000, mis My sl be very nnitmmen,  Either, with ilswides proacd
sffocts, will maton anli-mis measeres very difficolt. There was oo gas wsed in the
tgrz rnE raids oo Englaad but ot necds no imaygiouting io rexlize hew compligated
will ka the prabient of kaeping o Beilinwg gas-dight when high eeplosive homty wi
zaa Th. acd upwards are boing deopped At the same Bms, The addition of incendicey
hotrba, which are to be expeeted 1o, will meke matters even oo awlkwar?,

The oiizial ghtiteds in qoy—tatl, fowatds the provision ol air raid shefoors was
that it was undesicaldn Lo soznuraas pecple to leave thelr hoses Lo take sheltot
chsmwhicre  T{ wag consilered that a house oficred a good prolection against komb
sphders wnd 10a sk af htavy cssalties wag oot s gread wben pesple romined 23
gy wg wlen they wese crenctbed in sheiters whish coull ren. be made prosf against
2 ditecd, Bit.  This samewhat complacent griilede doss nnt seem ta Tawve FET witl
full acceptarme by the people. MY amy rute thuse ia the Rast Dnd of Londen, who
warn almast alwavs in the patk of e rmidecs, Toer that the smali hourses fie whidh
they Bved aflerded littls or ne profestion.  5n, in the autwma of 1917, wheo the
mooaiight atroptane sttacks Legan, there would be a movement froes the Fast of
tens of thousands of poeple insearch of shelter ot aty night whem an ab ack appeated
possible, 1t wos clhicfly Lowards 1ha \West they went berause {Tinf waz oot andy
the shortest woy oot of the danger area, but one well endowesl olsa with shelters,
Algst popaiar of all wera tha go ot 2o stations of the Underrord railways: we rcad
af ruoues luking refuge ia Old ‘Sirect Underpraued Slation nnp right at the end of
Ecl:-lr_":'rlbl_-r. pgef.  The turnels wnder the Uhames, af VormlodAch, Grecnwizh, Blaed-
wabl snd Rotherhilhe, also beeame tavgurife shebe:s, mud palize stations and cther
public beillings werg made use ot too. Tooafl, there was accommedation for abaunt
Qo023 perions, but in muwy pects of London, aspeeially the mocrer distrizts, the
available sheltcr remained inuafficiert, A proposal to bulld pubbe dugoats i the
parks was invesligated bol wan wejected, parfly bozauze toaterial and stilied laloar
~old Tt R ";'Fﬁl,]'l,"l’_:l anirl 11:“!]!.-' Tirrence it was thnnght that dogronts. which ool Dbe i
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ware than splinter-orant, world nol affer prsaler prolectizn than a building,  In-
siead, 2 schemog veas devised by whicl Ineal o koo iics were made respoeaible Zar tha
seleclion of buddiogs as ait-radd shelters and for tha addelivad paoloction by sacd-
bitgzing windaws and-other openiogs of such builbiogs as cdid netl Aol adequate
proteslon. The Ggeerpmant oede & foee ksue af twe illian samlbags fo e Fuc-
paar ub refusal {o meet the gost of gtber materials 2nd of labaur,

There bs nnlhitg B Tahe Woordu lie Ay that jnapives much sanldedce in thaardipuy
hauke a5 an abr-rakd sheller. Tt b osplinter-proof and Nittle elas.  And cven in L
cellars of a substantial building {he protection may be to a pret exlent Htusary,
Trough the sover averhead is adajuate there well be the possbility of fonatrdtion
alongids the buildieg, Ag esample ol 1bis is piven 12 the destroction of Blessrs.
Culbam’s Printing Works in Loop Acre by & jo0.]y. Lomb o the 2dth Jageary,
1518, The building which wag befaz woed =z ahelles ol 1he time was 2 substantial
iy winh iree comaorcte Rootg up to oo, thickoess helweety Lse zoef smed the haae-
maert. Tad lu bomb strock through the roof the damage wosld probally have
Leen comfined 1o Uhe upper Hooma, As iT was the Lomb went 1Rrengh o pavesssent
right Aleagsicn the building aiub the whods izree of the sxplogion was ditected ibo the
Bescment  Tha lower grevl of Eher jpain wolls aed the adjacent BUREorting prince wemn
ghattered, the immediate coperslrectare coved o, pulling cut the wpper faark
The shelterers were impsisansd it Lhe dabris ;. 38 sveme kiled aod 85 injeend or
burni by the bre which broka antk. This is the oialy example of ik kipd guated.
1t ¥z perhaps the caly instacts thers was during the perkeni, Bod the modern delay
action bomb, with i3 very considerable peoctrative capacity weales He goenmenece
w very bledy pogilibty to-day,  Advocales of a houwse 25 a sbeloer proee to Bl case
with wbich s portion can op made gas right,  This is s but the chenoes of heing olde
te Nerp asook pas tght during e sit oattack ef any magnitode musit be
stmall.  Mazesoer, the e danger which wus oot wally experienced o the Great War,
will thaks peaple distaclioed Lo shod [enscelves i Tuildings. The aliernative to
the honse is g treach,.  This is splinter-pracd, biast-proaf and Fire prool and con ke
wede gus gl DT daocs not, of course, atlord peotcction apainst & direst hit ged Jor
this repsnn, whiszh opplizs to practicafly every strncturs that s ot 4o to So fret belaw
gecaml. Wie biays ov sheller compartments muost be small 8068 ta limit the affects ol a
baurst on the trencl

After dealing with the Gormen wir 1aids v Great Beitaim, b, H, A, Tones describes
An sure the air eperatinns ie Fpypt, Danler aod Pulestine, 1ae4-49r17, the campaign
tn Jleiopotamis, tho ar aperatinns in Macedonw, jyid 1n3%, aed {he caval aip
eocrations in the Meditcrrantan ard near Fartern watery, git-igrs. big concbudes
the volume with & thapter of training develnpamwnts o b hoome 2ol wsi i Epgpe and
Cunada.

H.FWH,

AUSTRO-MTUMGARY'R TAST WAR.
VoL, V.

Failed] oy the Sesicen Ministry of National Defoncs and the War Aochives :
pultislerd Ty Lhe Afitaerwisenschatfizhe Alikeflinzen.

The nesiad rowvered by this vulutne exlonls from ﬁ.ngust to Decemiber, 190, xnd
thusz igcluder tha wailike evants of Lhe Jast e nool by of o ext ruprdinarily cyvenkiul
wyear. These events ara dealt witlh Lerd i3 six seclions, sarying foouw go fo 130 pages
infength, velating to the war-fronts apainsk Ttaly, Tussia, Hwmania, Massin, X ymaoig,
ol Haly respoctively.  The book Is of spocial lntercat as containing practicslly the
whale of the campaign sgainst Huemania, perhaps the miast mstooctive, aud, cou-
sidering 1% fur-reuching results, the most imporiant exacipls of oobile wockace,
which etcunied ducig fiae course of the Creat War.
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Aa latelr as the speing of (016 the Ceocral Fowers bied had metfers sufficiently
well ia hand for them to e akle tofctiade the gread ofiensives oo Yerden and AaEgo.
The firat-raenticnod hed faited inits objaet and comes fo o dowd slop, aiter sosting
cach side a third of a wllion cesualtias.  Tha succesafied reaistance of {he Jocliess nn
the Mzsgse jimorscsal cogemonsly 1ho confidence of the Srecch, while tha Garmeans
emereed {from 1he strogels *° woonded in Sady and somd™  As regatds the alfeostva
inn tee South Tvrod, after {te initfal seccess it had bean hald by the Ftaliane or the tast
mipmiaia-Feaks before the peeat Veoetian plaic. To gain the plain and the rear of
*he iganmo armyy a frash blow would base Teon pecpzsary, Det any zach enterprize
was prevented by the heawvy dodezis of Auitro-Hoagarian grms inilicted by the
Mussianeg 4t Luck and Okea, whers soo,cos men were ipst in kess thae 2 weels,  Oper-
ations were broken off at Arglero and Asiagn vn June @qth, aed a mebiremeot of oo
wilomedres topk pioee, so as fo discogrge e divisiont onlensl ooclb againsd
Bruowstlow.

Forkhee, the Faleele e ant sllowrest 1he seccess ot Verdun to divert them {foom
Lheir porwee o oideasives on the Snmica,

Fince thie soriog the pictuse had thus chasged entircly. The leadership of the
{entral Pawsers was now overywhese ik fetbers ; their castern ang westorn [roots
were Lelaf bammersd ; Cadoroa in the south was prepariog a new greaf olfensive
on tke Isonzo s while g fresh fus, i the shape of Bocania, was threatening Husgary
from the Santhern Carpatlian.

It is et ibds point Ut Yol ¥ oaarte,  The world-sitnariong in the remmay of 116
it et alaty duadl et by Uhe editor, Dr Glaise-Tlotsttnaw,. This account is af great
irsterest, and cantaios only aas ‘" bloamer,’" and that perhaps pardonahle, viz., that
Great Hrifain (evarizbiy called " England ) waz. above ali itz Allic, detormiacd
to camry on the war & onfravuce in order to strengthen bz position 9 2 warld-power Ly
acquicing the Ucrmen colooics ! There fotlows The Sonefh-1Vest Frow! an dae firs? fulf
of Augiesl, Tock, in whicl eveals in tae Tyeol oo described by Mo Ferdendosod,
while tar Bt tatlle of Vheo Tsonea falls to Coleact Draunet.

After the Acstro-ITpngatfan ofepsive in the Ssuth Tohtol had boen braken off,
Cadema ak ance dezided to resume bis cifenzive on the Isange, which the formaer had
Interrupted. He hel fgr this poepose oot anky the odvantoge of vastly soperior
oumbers, bub zlso that of the fudeoer liees Sy Agust qih, in sapport of (e allied
affepstve oo fhe Soroe, Leowas alda to aench towanis Takssle o Earee af over 220
battodions, supportesl by 1090 gurs and 77 trench-msttar batteries.  With those
tlie Talipas won in fonrtesn days of the heaviest fiphting an aréa of 20 x 2 ilometoes,
ated Toer the first time obfaloed a Erm hodd on the left Bank. The read to Trieste
was still elomad, althouph the brdzehcad of Goritz had Eoen eoined.  The price was
ro oo catnalties, against 40,000 losk by the def=nders,

Caloncl Dragner’s gocpunt gaios io impantuoce oy 1 53105 i0 acoyracy Zmom the
fact that he iz dealiog with treech-warfaoe, tn wineh mops abooed and cvery yard
of the ground i3 known, aod ducheg the jolervuls in waich war-disnes pet o fait chance
af briog written op.  Tooconlrash with the rest af 1 front dine, where rock Lenlly
permitted the prsision of thag-oats, ar even of protecticn aseiost the weniler, wocdl
where in spite nf 1leie drawhacks 1he nea of ol shesting and of pestehoacd-covsged
it conld not be aveided, Colone! Dranner praises the idgahead of Gorite az a
ool of modern Geld fortifcation,  ITers it was posslbie to maks adeguate arrange-
nwnis for the safaty aod corafack of the {ocips, mainly owicg to the skilful vse of
alectric plant. Electrical powes was wsed not godv for rock-Devers, Dut alse dor
dghting, heatlng and yeotilation. Owing fo shottayge of tagour, however. thesc
advantages were mostly concerloated 1o ke fiont lise, aou? oy, a9 it turmed ont,
vepnstibetod g grrve weragoess in tha posiion.

When be jadized {be rght lime come lor it Geoeral Rorgeeic ondeeed ie tum the
evochation of ihe lawlgelead, of the Sine of the dver, and of the Terdo platean.
This acenuenk of 1l baills shows it to bdve tontalos! many instructive exomoples
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wnd buetical leasond, g0, 5l AEroess not Taving exoloited because not balieved possibis
befnrehand, and expioltatiom ereanged forc: of huieg satizned wath tactical success,
and ceglreting to push on and maks it stvetegic | of sudgen bodd oficnave, aithauph
eveninally repalsed, still apsetting the enemy's plans : aluso af luse o brokee ling can
got rardded ayain later, when troops, altheugh theerctically fat cud, of wciion, upsct
the mles by Janging oo, a3 wig also dons at Gheluvalt when the Werres|ers closel
the hiralen line a¥er #he Arst wave 5 Germany bad passed thraupl it

In The Sirugple du ke Tavt frow the e 6f Jufy fo e and ef dngust, 15148, AMajor
Zzegka, for Valhyoia, and Majur Wiibhanzt, for Eastern Galicia, give an acstunt of
the many Eussion offensives, which fobowed agua their preat susee2ses ak Lock acd
Okoa, Thers Is also a chapter iaesrpoliled oo the foresstion of the ' Hlodenbocg
Front," which tiirews Iotarcetiog sidebghis an the gueslion of commardd, acd on the
great people At the respective GUILEYS, at Pless and Tewchen, Ansing from he
disagders of the Drossitow oflensive Falkenbayn and Conrad, the mspective Chicky
of tlee Staff, tmycl lost preatly i prestige, and the questicn arose belween Briin and
Viecnna as to whetlher 15 whele easters frant should not La plased wndar ans moe,
and that man tha popular idol, Hisdesbury, Conrad resistesl this plan sireoply,
fearing that & German Commander-in-Chif miiht b inllocnesd wnduly by conslder-
ationg for Germany's safery and Interests ta e projudioe of Aestre-Hungary,  Eiz
vwy positinn was at the Qme pons tas keeare, an:d Groeal Buneevic, for voe, teopived
aa'* agreeable " lotter Irom Yicnna about the snccessian,  Canpad, lowswer, evento-
ally weallwred the storm, bt bud fo ghve in over the unifisd conemand uodes o
{rerman generad ;. Hisdenborg tulaoy over the casterh froat on Avqusd 2o, with
the saleguarding proviso Lkl Geremoo G, H.). would issue to erders 24 aim relating
to the sectors sonth of tho Fripet without Avstro- Hungarian G0 baving previcusly
agread.

Ue August z7th, By Rumania's declaratiore of wir, Auvsizc-Hungory's almask
imlzderalic Dorder was increnstd t2 war oo focr fronds,  The Rumaoians st onee
invaded Fwbueniiirzen, and General vz waa cpled opon te deiznd 12ungary agaiost
a numsrical suncricrizy of ten L ooe, Howas chear thab with oo klometres of
frantier tedeized. the defencd waald have Lo be corrded oot olensively, Lo the midat
of their trivulutions Falltenbayn and Concrd bad foead Laee Lo ook thisout tpgether
wnd i Jely zdkh i Bad boen agrecd te invade Tomanie froon porth ond south
sicshiuneonsly, the former theough the mountain-passcr, tha latler by e Bulyuriens
in the Tolicaia, while Bycbarest itsgll was Lo b the aim of a mixed army, including
Turks, which wos o be throwa veer the Panchz, These decizlons, made befome
Ruetadia declired war, ware of decisive impertanee, for they permitted the poaceful
accurmlafion, (n casels an fwo adlalale pomds oo tee Jaonbe, of 2 the 20008 DECoRE.
ary {or the cazential crassing, with Inalging purrsopnek wed fdefence.dletiba camplelz,
i'mdkenbuoyo, by the [rony of fats, faund biesel] cmomandiog (he gtk Germsn Army,
charged wilh forcing the paases,

The comeplet: stomy of this campalen is tokd by Colonel Fiseling in 4o paris, The
Conepain ia Sicdendiirgen wod The Conquest of Wailachia.  (For <le battle of Arpss
vids Tis RLE. Fowrsed, Bluren, 1935, pp. 7524 Majors Gaepha 2ad Wisthaupt
recount the Tussize ofensives in dhe anfome of 1016, and Majze ITaypdeodord deals
with the autumo batéles against {iee Tlulisns, vir., the 7E, Sth and oth Isonze, which
brought plenty of hard fightinp, but no pain 16 the Ltalises eopparabic with that of
bhoe &the.

Miror subjesis are alsn dealt witk, suck 2k the ighting ia AThangu,

Thae alditor vloses the volume with 2elifics 2ad Wer af Naw YVear's Ere, whicle, lbce
his inLioductery artcle, j5 impressive in its prasp acd lts skadl simplicity,  The
whale work bears evidencr of compression, apd it is in tke tature of a rolied, wlen
A word of pradse, L an cseaping boblle, semebmmes breaks to the serface inoa coe-
clading fagraysh,

RAL
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THE HIsQMY 7 rpe FYNE ELEECTRIGAT, RAGTNRESNRS  KOEAT.
FAGINREWS, 158 -rg17.

[H. ¥¥ard aoc Sewus, Lid,, Neoweastic-upon<iyne,  1et Editeon. ]

In the foreword to This Veolume, Licut.-olonel 1, I B Woosdward, w0, the
fage .0, puys & deservieg bribute to Captata L, 3.0, 00, Merowne, BLEL labe Adjolant
of the unit, whe, where aslue te produee 3 pampblet an the past histapy of the ueed For
ahue versint of egraily, sel alwal the tash with characteritie energy oand sinusssed so
ety wniludale jadoc ot ior 4l 1% wies {hereEpon dlecided fo rompiby u‘n'l'l]ﬂf.'tﬁ
isLGey of the nail .

Thn Committre wirirh was farmed for this porpese rmiber Bha Ohairmanship of
Major O AL Short, ILE, (T {retd.), 18 to be congratelated on the resolts of ity grest
lebours it producing thf cothpreastsive histomey, which shauld oeove al deep interest
Ast onky 12 pask and prescut memixers of the anit ot also o all those wha have ever
trudd Ehe privilese of Being asgociabel with 1t

Il Erietienes sere peerbivis andd weebude muny dnbeoestiey groups, subesarine - aonining,
crrest clrferca ark aetl-adeccall aclovilies, sl poclpaals ol bl pasl Hﬁnmm'y-f‘.ﬁ]nne[s
amnd Commandding Sifesate, with an nxcedleret reproduction of 1ha parteait e cils by
Me Cawar Dabson, R.ILA,, af the lztaCalone] Ernast Hobinson, C.E.B., T.0., L., J..,
Commanding Oficer, 1g18=tg2r, and lonorsty Colonel, 1030=t035 which @iy
proseeted to him by past and present affcerd of the unit in 1o,

Incheded ay Appendices are = comphele st of Bhe st alices who Tovee Bebd
Lommtenssrns pn e been atfached Lo dhe gl aasl delaeled] cofaldisianenis aof the
unit od. duTerent stames theomaghnat dbs hisoery.

Chagrier I wrazos the many activities of the unil front its original formation in 1584
a3 the Grst valunicer submande-rining conpany undll the abelitton of submanoe-
mining in the Army in roeg, whee the wnic assomed the title ol the Tyne Division
K.E_ [Woluntesrs) Ficetrieal Eegineers.

Tler giesericdicn of fhe operetion of sabinariue mining will ecall nany leaopy
memeriss to okl ™ sutminer:s U ofthe Coms.

Chaproer 10 reconds the vicisaltvdes of the wait fobowing an the previsices of the
" Verritprizl and Heserve Yorges Act V' gF coug, wlech resalbed o ils oeduclion b A
sigles 12 ). Coepoay o diee nevd for forber compsdim, adebiluomet 1o eniis rained
fgeally, Foc dlee Copsd Lhelence of Pordsimopdly, was, however, :I'I‘:E{':_E_'.I'li?.l’.-!l in 19T
when 3 ET. Conepanios af the Tyoo Divisioae, 10T, L (E.TL), were authotozad and
thie unit 1Eercupon assumed its presont titles of " Tyne Clsciricat Enpineers, 1827

Chapter 111 reseribes the astivitiez of the ITsadguarters of the unil at Nerth
Shields thranphoat the Great War, 1014-t3049.

The eticiensy of the wnit iz well excmplificd by dhe prampbibode with waich its
spocial weryee section (o afwersand v7g 0,10 ] way embodied ; Hes sestion patacded
wt Inllstrengst b witbm 2 heoors of rescipt of geders Joecioieelireend ol the coretingent
ol T oalirens et ooy DURC pBettad to Porlaeonkh was o wally m.'mning 1he (.5,
Figkts of 1hase dafonees byl dack nn the follewing eveemg.

A thrilliong aceaunt i heeedre given of tha sigaal secvion rondered by the anit ak the
wieck of the koepital ship fielilla aft \Whitly on 3128 October, 1914, resulting in the
TESTUS, LN menntaionus eag, of 5o sunevors,

The ghapler gass en to vecerd the formation, sarly io tges. of the Hoyel Marouw
Soubnarine-diners for the aperation and mainteesnce of minedclds, $9 which many
el splugarfae-pdising awiheers and cBwer ranks ol ther ucib wore paoste],  aml
abemerites Blue dﬁ".'Pll‘.l!'ﬂ'm_'n! gl dlee Coastal and Anti Adccrerelt Tefenaes al T_-,-nrrsj:ir*,
Otyth asd Sunoderianet.

Chaples TY deads very fnllv with tha activitics at the Depat of the unit frott 19:04-
1519, ak Godpors, whers the oreat expatcdsn of the wnit actually took place.

Surigg thiz pariod itz stremeth waz maltiplisd pearly 14 times, the £ cotepanies
moldlized i 1org giving birtk te mere than 6o subordiczes urits, aczttored from
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Cromary to the Danis of the Miave s ig NMoveasiler, 1008, the ok cospised 243
oificers and 5000 cbher raoky, of whoe go olwans aod oo ctber reaks wote semving
ovorsgas in AL ur cler specialisg BB awila,

Tl chapiler ¢uls with o wenderfal recond of Ionones awardel o members of tho
T Tleelrizal Engineers for sepvices doring 1he Greas War,

Cuapter YV containg she histary of the eperatians of Ho.o 1 (fandes and Tyae)
L. apct M, Companyin TFrance xnd Germmany from December, 1ate, wa Decomber, 10,
Joeluding clactric lighking of hospilals, instullation of & veinting esteblishmunt sl
lavndry, manafacture of the fret treoch lwecmotive and mainterane: I macloresy,
wator supply, electne Lgabng and wber spesiodist work,

Chagplaer W1 Lraesn Ve grovlhb of e delunsive 4 A orgeatzadion ot Hame, towhich
tlaes Tyow Ejecloicad Fogineers wore deslised o pley s impattant a part, in Gog-
prrastion with Wie Domlon Elsileics] Foginess.

smang tha many aotahle achinvemeents nf the uoit hernin retordsd was its parti-
cipatinmin the oporations esilting in thodestrucilon ol Zepoalins Lo s in the Taomes
Letuacry ob 313k Match, 1516, 5.1..11 near Cufley an ind Soptember, coaé, Logr at
I'oteers Bar oo 156 Ootober, 1916, and L34 at Hartlepoal on 27tk Movember, 19140,

Chaptaer W1 rovords the development of the great orgenization of A 4 Seacdnlipht
units pverseas whish, by the eod of the war, coasisted of reo sy (han p0 Aecinms
totalinpg whoul 2o 30 anke, of whick (e greatss portion wes uonished by the
TRE a4 IL.RA

Omne section af She farmer, under the cammand of Licutenant K I Winter {the
prosent Soemmandog Oficer) was transferred in Famuvary, 1913, 1o the Halien K.
for Bervices on the 1%ave: this section was equipped with Galiles-liat searchlight
couiptnent perchaacd from the ltalen Govcroment.

Chaptors V1L and 125 somplete the history of $50aoil Droan 2o 1 1933, inclading
its mooustroctioaafzer UseGroeal War, avope Worle Cnmpsiav aml nne BT Campany,
the raisiog of ¢ B, ol 30 Oompaniag in onaeectiog with the cealb strike, 1921, the
arcoraphislkmont fn 1p24 of ity chenshed anebition to rotue aificially to AA. work,
the meve from Clidard's Faort t2 its present Headguorters at Tywanouil in 1ged,
phenomgnal suceesses al nbe shootiog and the weorgauizadion of e unit in 2932, as
Mo, o $E T and W) Conrpaey #nd gogti (Tyed AA, Searcldight Campaay, Tyoe
Flegrienl Fneinees, TR,

It ir apportane that the publicaton of this inspiring history ehould soincide with
the yearin which the voit embarked neon the fiftloth voar of its existence, g histozy
witheuk which as Militsey Library should be reparded as camplete.

ABa

TR OHISTORY OF THE StH FIOMELRRA
By LIcUT -GRErERAL Fr CroptE MAchluny, o, KOS, DEO,
rhrmpsan, Lo, Magton & Co., Tid. Trice, £z a2 od.)

This ook conceros the bistocy of @ wee v dlistingrished Indian corps, with whish
maty T H, aficers have come inta contact. Wlile tha Sikh Pioneers could oot claim
iha antiquity of the Madras Diansars ner the formidable rofl of battle konoura of the
Dombdy Manesrs, they wees undeabtedly the beat koown of the thres corps, which
catit ta an ¢od {n 1937, Ooe reasom 5 thaf, while the oo olddr corps were the
descondants of wnfanity beitalong couverked towazds the erd of Fhe piteisenth
ceatury fexcopt goe nowly ratssl abeot that tiee), the Silons weee elways Fionecrs
"Fhe ampinal bee Latialices were tatsed Lo roeel a speciel oeel duziog 1oe Mating (the
ghortage of cogineer droups wb Teli axieg W6 Lhe defection of mosk of the Seogal
Bappess and Miners), awd the repulation gaiced then war ehhaoeed in wmany frootier
andl gverseas gawpaigos.  fn Lhese duys, Sappes and Miner cempanies had only 100
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sappers and werd tas smell to tuckls much of the readmaking slweys pocded in
Todizn Trontier campaigns ;. Hhe Todinn infantry have sever shown much agtitude
Iz pick and shovel wark,  Consequently [NOT2ars wers a Dacessity, agd, =9 no olley
wore geyaiiable, o Froatier expeditlan of any size was withowt o butialion of Rikh
Finprers, The tesalt was that they drew a very fine {3 pe of ollicvr, and this again
resplted in peeat efficiency, net only im thelr picneer work, tut za infanity pure and
simple. & further point made by the author, with whick all Suppers will agree, i
that *' the havimg of 2 falt dey’s work, which oven in comprratively rerent times
wak not the caze in evervday infamiry baitebions, did cvoke more chatastee and
efcicney fram tho individual™  In thos: days wlen the roadmaking required was
somewhat elemoentary, end dwfariry Lraining and equipment was muth simpler than
mew, the ward and gemd Voneers dwawed that they eould be thastecs of both Loty
of their wark, ok ondy was 1leie readnealidng abd obher werk adequate, Lot ey
played a [all xnd sometimes decisive part as infantry,  Eveo wies othet monres
hatiplions were formed, the epie feat of the relicf of Chitral from Gl and theis
gooal wenle o Tibot stibi gave them 2 spoeiol stawding.  Up to this point they had
alwave formed part of infamtry brigades.  Tlhelr Lucowing divicional treaps it the
tearganization of formatiens replly mearked Ahe eecd of 1his phase, and, t2ough il the
Great War, and cven alter, Uiy il spasiclurad themselves specizlized Infantry, theic
trug rolc wes that of techmical dwenps subsidiaey to the meore skilicd Beppers aad
Minery,

A vtry irlevesiing aspest of the Sikh Dieneers, well brougit out ie s Terke, s
thal they were nearty all of a despised caste which, bur social reanns, could not be
enlisted in the Punjabi regiments, which were and ane o very ciose trades walen of
trbes, who do net form 7 high proporte of e irdecbiznls of the Panjab,  Their
successful servico in the anny gave Bhe Maslibi Sikhs a prea secial uplift.  Thiz does
ngt mean that foey ore wecepbod falky by other Sihs, as many R ofieers know
vy toowell It does, bowever, seem to show that, given pood icadership, reciniling
for the InbBan Army need mot really be coofined to a fow ™ mortist * teibes.

The ditbandment of the Figueers m soae cumsed wides pread regrot, shared by ail
IL.LE. officers in Ingdin. Notoriousty, fhe chief cawsa was finance.  Sir Goorge
Agelluen bag ubvious doubis as e hoth the wisdsm and permanence of Ehis policy,
[t must b reemleaed 1lat Tndian Pionsers 35 a whole have bren fwice radsed and
Lwice wlmoched inte an Increass of Sappers aad Mimers,  Will they have & thicd
inearmation 7 Tho enpifieet troops of an Eodian division are now {eehnicaily stronpes
than aver befors, but perliaps they will still need, vepegiably in the moudzaing where
they arn mosz Lkely to operate, & peverve of seori-skilles] Iaboer {0 belp them, Wik
the infzatey Be ablke to provide thty lalewir, or will inbone conpes raised ad Ase be offi-
cicnt and reliakle 7 Qpinions difler ; pesligps whbal wa kave at present iz the best
that can be done with e momey saoeailadhde,

‘The bpok yoder review is Daged g waterial collected by the Iate Captuin Spursin,
Sikh Fionvers, pat jntu book form by LtoGoneral Ske G, Macdone Ik ioeaded
1o b o cevond of and 2 memorial to the Corps. Such 6 feeerd roguises & dranvs of
1bur poneral slary af the ecigin and conduct of the wars, wlkek comnprise most of it
Torhapr owing to Sic Geotge's preat knowbedpe of P kistory of India nnd the Iodtan
Arrmy, this frame In zome parts sooms umneressatily tadinmingte the actund recors of
the battajions,  Thorcisalsoa temlcocy 1o emphasies the infastry fighting of the Pro-
peers as compared with theit toelmicel wovk; the infeonasion availa®le was prolably
more plentiful lor the Tl g lan e digging, tut Sappers will regret that the latter
% wsmally relerzed to Tather than vecorded.  The preat bulke of ihe Pinesr work
was choce i cg-pperatian with and ander the direerion ob Zapgeers, thoegh the fatier
appeat litela in the book,  Iois particelashy regretiable in eoneection with the 3ath
Monerrs (faler the Roval Dattabion), who femn sty Eooigiy werked and feeght
hand iz glove with the S, andé M. Field Cwnpanies af tha Tahore Divizion,  Wag not
the " sap rece ™ of the cogiueprs wod pinceers ol threa divisions up 1o the Turkish

E
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poRitios at TTannale wig bhy of recard # el the eonth 'Iurlg 11.5gE';1: won, which was
4 domzant fenture af the deblberte advance, whick oo bled LRhe Tadesce Thvision
to assault the twa peciticos in the Fhecderd Towl ismaasieed 3 the book inoo fowe
imggoarzeg sontongos b

Tiegre wee eurivus omisaiond even in the surely fightiog upisades ; suraly the Scht
ab Paclimi Bacl in espen was worth, a detailed npesabive.

Tl moet brteaesling choplurs ane thiose which desesite most iully the ackbeal doings
&f tha Pioaesrs,  The breal perlzges are Thapler F—Erigin od ehe Dignecrs—swhere we
legin that the first conepanies foaght o snwoessful seticn 2o days after Leing aised,
havrimg marchcd don miles i the islaval suesly o tecoed, Clinples T . Delial
where tie Paoneess sunplied, as thoy did oL Tuclnnw, the graak Ttk of the militory
labooar af the siege, and park af e persanie] ad tlee Xashonde Gate ;. Ckapter IV -—
Chiteut: aed Chapter X¥I—Tihet, amoasg tha fronties operations ; the tenacity ancd
eowlarance shown m the Helief of Chitral wonld aloee give the Sikk Tionoers a high
pistne inoralifary annads ) the Ching Expedition of 1662 and Abyssimia, 18005 are
a2l _|,;’u|'||:] ||,::||:!:|'r_|';.

The last chaprer, entiflad © “The Miogog to tie Vicager Evensong,” nes o meloa
choly Interest of ite own. Tlee el vxpressed by 1he wntieor will L ecloed by ad)
rodders, Lot the Dlazhia S8 w13t covries aon do Lhe Jnudisoce .-"'-TI:13’. Thy expression
" Hollier and Sapper fon,” usmd onopage o0, is perhape uel oo veey Tigpy ore, hat
we mgy promise the Mazhibes that, in their new bome in the Toya Tombay Sanpors
agiet BEmers, they witl become evon better sappoers and perhaps ho lois good
s

Souethiog remaiins to be aald about the book dkscll. it i weld printed on good
paper -ns ieley aoaunnorix] velenie, bot bhe pethers golbogquislivms aed 166 foegoeac
comutionts an sebjects thal Jrave litlie ceenoclm with the story seep ou! ol place
Rere it s weoll dlbastouterd, Tiad sowng sloclihess of 1he varions ooleans weadd e wel-
vome, and some al the mans have besr aolaced ivporad leoiitity Theee aee also a
greal dernlas of minog slipg—even 16 the frontlispiece, which ahaws TPoneers of e
Imilian Azmy in ages, ooe od Lhe repimzpts is misnumbeored.

But these wre pechage. andy sl Blemesbes on o fice stoey, which, awisg 1o s
subject. could not fafl to be Joletestheg, ood whicl wili certainty intomes all TR
Dilicers wive worked witle flen Sikh Pioneses in e pust, ue who e wnrhing with
Mrazibi Bikhs ot present, and many others

LV.5.

FOUNDATIORS OF SOLDEIERING,
A Mew STuny oF REGeuENTAL SOUREERHc 4 TaE DinttIsd Aruv,
By Magoe 3b W, Wannrr, pso, m.o, The Loiccsterslion Regiinend,
(Code & Polden, Lid.  Driee, 38 &d.)

A baol: of this klod was mush geeded, and 2hanks aes Ane tothe anthar focwriting
i, Everyvone Kpows that it iz the apirie of the soldlinr 1hat counls. Dot we Save
hardiy o dook that treats primarily, and in o prastical way, of the caltivatian of the
fight spirit i the soldier, particulazly the young officer. W take it {fov granted that
thee spirtt iy eigiek.  But fanvever goenl @t s, i cen afeays be made betger ;) aod it is
of inleresk (hat pur trailitesy literabuce lags hekind Gt of Sereany o books of his
Kind. Thee booh woder rAview 3% raey to veard aord Shosk, mob el over 1o praes,
beeldes some 5o papes of oy weetol appendicos. Thie tit%e b5 a Teld one bak s pusti-
figd. The rewder may not always agees with dlo avthaor ) Jol e idealy wivere in
thiz book alm bigh, and if they could be only partly attained, it would e prectly
to the benefit of gur amy,
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The auther hag 3 good zeose of propoction. He teafizes Lhet everythiorg depends
ot the regimental wliest Taslamd foremcsl this book in atweel $he jordon e
montal effizer, wlio is dha poaogest commander it o: azuy aad Lherefore the fatler
of all crceanaratars'

Fuw Lin frst three vears the plateon commandsr musi be Ioft in uninterropted
cemmand of his rlatoon,

Ik iz o fine thing 1o commend thirty men, 10 make tham physically fs, o teach
thern that the side iz geonder thon the plaver, and ther iliere @5 pothicg seovile o
enfhusiastic pnet dizpphined seevice ot iy one of the good thiogs e life do foel the
eomraCeship of common eflin |, connemgre harmdshieg, sommeon doaper Aew through o
fody of e who aee B fon whaleeer call may be agace ppon L heane amd soees e -
tecm b andd s s hady of et are doe (o o awn tRongilet, coo busiasm and Taed
wonle,”  The veferooce ta thirty men sheecs that tho writer i+ 1hinking prmarily
of units abroad—bet thae i3 a detafl, It is tha spiris of this quotation that
matters.

Charters ate devoted (o sobizcls, suech ds Larrack.room routine, whatcon domonstra-
tizns, physica! broining, jedividual teeimong, mointenance of orpanigation on eeal
parsded, eliericetion of thes Lad duwd, faciical sealicm, o, 2wl pive nsizsy ealoalile
hints Mo the plilooe commander, cactioniaaty az to kow he sEenhd chtain tha cipht
sliliegly sp+hit in hin command. Tt may secm that the private sofdicr i= to bo sub-
jecind o excestive suptreision. and fveryone may oot aee eye to syc with the anthar
in somes of his Suarestionz | but oone can fall to draw great help foam them.

Adter theoe Tears a8 a3 plafoon commander, the ollicer must definilely enter 8 new
phase, Yo muost be given wider interesks,

e mrewst B oomele Lo Joel UACS, Blait's et wered mosw, wlaal *0 WAL 1lie
it there are  nauaber F ways of oweeling 1hesa grow ing pains. Sor the next conple
of ye.r® he cac go be the sapnort eompany, o the mignal sectien, or bacome
intellipenca ofiterr, transeort efiver, wenpon tralning officer. of work ©f an admirably
efucative nature can be found for hie 59 assistant adineant, aaststant quantcrmasior,
or wasistand PR T The el macnes® el nngh anoage, mnosacl wack asa live s e can
Fael op mley ateside and codside tha PO1E.L's alee, {oc instance, would often ba of
tncaladall= benefit both €0 1he yowung afiicer and his unit. It ks Juring thess bwe
vrass that we Gape that e will Beeia o road and think, that ke will devclop a Totent
intzllectual cuticsicy, and Jay the fpundations of o sound habit of cnlcizrm.  He
showld De weclvl on the stall of regimentul conrses, amd his teaclnng abilities <houals
bregin Lo Llpgsgme serioosty

“fwoour thres l_'imE:lfl;':'_'. ape cevefed Eee Lo ey comeenides cond Bhe D Lelioe
venoeander, parficelarly e Judtee. Tos halkalion commandet™s respomsibilidies o
mlngralaty el awel,  3eress s laid on tlo Boportance of & 7 Platocs commansders"
forinight ¥ conduciod by the commaznding oficar himse1f.

The romaeaarubies oficer i ale vemindod that Te mast tear hitesell away ftom kis
afico, and paad supprestions are made as fo Row mers wse could be made of the
gecond-in-command to kelp the Ct), im kis administrolive duties. 5 wcry geod
chaptar ia devoted to the Righer truiniey of the regicentat ofoer, 2ne wseful suppes-
tiom iz b {foem i cornmitbes taassist the SO0 an tleis Duportunk suljecd .

“Uhe sward bed wf o conezareding edfieer s soeess 12 redeed, 1 end Ioaydosm of by
wlhicers, Doane bis secomd bn-comeam) Do @ juneen kit cemmamler.”  The care
mancing et assistel Ly 1l ssein aficers of the regimwnt ahowld Bo © planndog
the {uture al cach aficer sy=tenaticely so as to Increass his military valos aod
jorward his carcet to the utmast poss:ble axienk”™

TEough the infantry 15 the aobject of e Toolk, neerly evervthipng in it is applicehle
ter the other arms. 1t 3 2 beck that afl regponetal officers, fram the youmgest
platoou, or cquivalent, commander o the communding giticer beansel], slandd

alucdy,
R 2.
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“THIS, QUE ARMYY
A CRITIDAL EXAMIKATION
By Cartale T T8 Kexaoey, sao, B, dnetd.), poe
(Hutchinsan & Co., Lid., Tecdom, 1035, Drice g8 60, oot}

The object of the weicer iz to show that the Army iz—Dboth in 13 tacticel doctroe
aret its asganizatign—untitbed for wer aod oot worth the meacy peak on it Caplain
Wenoedy bas passed through the Staff Collope apd hes sinee his etiremocal Desn
editor of i Zervige [.u.:ri-Gﬂic,iﬂ. Ao s, Lhoreloss, up der dane i malilury st lecs.

It az e <litael Fonk 4o revane, Tt soomech of whad B aontains s so ahvioosly trae
el all who have |he inteesds af the Mation at Leart shoold read it The pity is
that thourh soldiers may cead (b, as many alecady bawe, with & gmlle. pethanps, at
the putipekennces and repret at the overstatoments=—it May not reach, oo accouct
of thess Dlemishes, those wha ame in a positien to semedy the doefocts of which the
writer cornplaing, Hig metbad, too, is not ooz te appeal to those whe might otberwise
sympathize with fis cHort to awakeo pullic iobereat we the peloame of e Arney awd
of the muthods of that depadioent of the National Sovermocnt 1o whase hands the
ehrejrney ol He Army is enliusled,  For ioslaiee, oo, 27-32, the eriticism of
1he Coptaemles-in Clie? of ¢he BLF.F, waubt neobahiy cause A member of the Amey
Coonedl, militroy o civil, to throw the book lato the fics, whereby bt would losz
ramethiop of ceal ralos b the suscseding pames, sorething alroads: known perbaps,
but expressed with suck dlrectncss that he mighd he (emptod to sead oo oaod be
forced to ask hémsel et fhc emd woecher there was oot o ogreaf deal in what the
guthor hed had the temerity o put o bivatly,  Unfortoualsly, {he ewd s not so
conviooioy as the rest ol e book,

Cuprlain Konreedy's chieplecs on " Arany Promokien * and ! Attempts at Prozotion
Feforre ' will ba ave-npanars to 2l hut the victims of slow prometion slhee tha wa,
Tablse of comparison belweed the varouk arms ace givea 2nd o his coacleding
retnarks Capt. Hensedw wetes =" Thuz the agez oo promstion to the rack af
" Colenrl vary by mone than ten yoary, ant Lha secvico by approximteiy the same
“oamomnd. The aldest of all are the srtillers, whe havo yet the moet skilled tagk o
" perfzrm, and with the Fopincecs share the bardest and mozk cooplicated type of
" prace-time prapacatfon, and whe, accordiogly, shoeld aat Be furcher haadicapped.™
e sonziders that many toore offizzrs in the secior ranks should have boen wom-
pulsorily retired at the cnd of the Creat War, wheoe, s was auethgritatively stutid,
“* there wad ma LRclihgod of anotker war for fen yrurs, by whoch tame wll odgeerns of
" over biy years of age io 1 woudd be oo old to seree ol when i ceee, 318
Cdul, ard ceadd, Hwaelore, e remaval ot osee

Taneay cortains w cailivieo of ties covand nf sarvice nf tha pewly desipoated CI1LGUS
which, thoaph coccent in o praphetic forecae: of his aitainiag tor the ondy higher
appoint@ent open to him when the words were waitten, wounld bardly rank as a
tactful ruethiod of ecllsting bis support-—choald he sver reach that pienagie—for the
rebormes which the writer advocates.

l'pe the Cavalry grem Capr. Keneody has 20 ose whaterer. 2o this wed the [DHow-
ing chister—" Harses, Lheir cost and smBoeoce,™ be pomds ool Hae we oee sbili
spzvid ey weer e apilling ponads per acnus, which 33 deolds e amoyrel, gpenl on
tank Baitalions, tosay notbdng vof W indisest draia on Ay Gonds. Gagel. Heonedy
is an adeniter of thea writings of Majar-Geoeral 20 G Tuller—" the real antheor of the
" Tank stocosses, ' and guotes hiz dicrie that U the cavaley idea did us mose Karmm
‘" that loze wz battlaz, for it nearly starevcd us into awrccodar, |, . the greakest
" smgle itemn of tonnage was otz and hay, camedy 50348, 00¢ tong, io additton to the
" zed tramsport requiced for the bomses theensclhees oo L the wright of ammuonition
" traospertad Dy sca was ooly 5,253,555 tones.

He then progeeds do disgoss the ** Inadesaacy ol aar Air Defepee,' * Hossoves '
Irom the point of view of gquantity ws well a5 qealily, and {le Terioral Aoy, As
regards $ho lost Lee Bils 1k asdl ou tles head when oo po 139 Te wribee - Wost of the
“fuedisle Lrente at 40 which lioe T.A. is sebjected is probabliv dracealle to faolty
" zepnesendalion of the dareaat Army Headguearterk All ihe Niph commands sf
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“Ale T4, aor] many of e lesser onss g0 b0 Wegular officers, . . . Four years aga
A Territanizl Adjatant docs aat quakidy a Repviar officer to pave an understanding of
" this peceliar foree and in ne way qualifies one of theoe o be its sobe represendative
"oat AT VWhat iy st tmportant i Uit els fepaesentatives sleoahd Bave o mow-
“ ledye of the 513':rj_l o this doree, ol cordidicns in sieil [Fe oo an endauenled slooe ol
" moral cowrapge L oel HIRTERA I Ty waflier wordls, 1hin Fand of the '.I.‘JPP:I::’I spieergk
shentel Jewwr Feerilipein] O0ears ae iy SEadf,  Tasem ame 11!nnfy of 1hem naw with
vt ] pueare expereacce folly gaodifiod o ack 35 his advisers

Thorn fuliow two chantors oo " Offtcial Trainlng in Theery " aod ™ Offcial
Teziniag in Practics,” and elhers on * Aliszpending on Edacation,” " The Ingvit-
ability of War"” and ' The ticoeral Stali and Jlass Warfare,™ all of which contuie
much of general interest.

Fhe concluding chapter—"" The Falure Laod Farses ™ -3 frualy Saappoingiog.
The wriker wozld baye cdome oocedT seavicn iF e Tiad devodel mnee time nnd thosght
o this dstbrand of onbkaring or past errors. TTis eolution of the problem of command
i o et the Al Commander in soprame sonkrel of the jolie efort, becanse ™ ko will
" have to dictats @ the grewnd and gea enits which he reguites ™ for his compaign.
fle adenitz that ** the sofubion is not & periect one, Lbob cleimy thet o s /8 selata,
" avhgroas the presend system dees oot yeb aneel any ol oar et war proldems and
“ poey eguater Bo acbua? Datd feietd wspecience”

The koo is vell primial, sany te read, has a gecd indor. and fome iilagtrations
ancd proavkrriks, H.B-"W.

PRACTICAT, IIORSEMAKSIIITY
Ly Carrald J. L. DI BAREETT.
(2L . ard 4, Withergy, Ztd. lriee b5

Tho autkor in kis intcodociagn, deserihes most apely teg siyles of mdng, the
* bara " and the ' made,” and explains fally de e csning chupdess how the Talter
can he made mose clheint aud cnjoyalle thae (he fuomer.

Tl clgriers or the first thling esscns, s4a% and jumping, are arthgdox apd clearly
jral, Bt Plate 3, nopood seat, shews the rider sifting foo s back on the saddie and
with bis slicrups top short,  In Plate . anding over o fence, e boby i5 ton far
back and e arms away froon the bDody. The pedbons shows e Plates 5, 7 and B
are, Inveerer, cxccllent, especiadly the sl over soadroge froce.

in the chapiers on wikbvaneedh junpang e everage rider vwill der wcll te remamber
that ot 15 the forue Hhal jamps aml oot 1o stady tos decply the theery on tiening,

T ehipler an iRl horses ks frdd of Souid advize and Tlave 12 gives some gooid
Hlasleatioms of woniors head carrazds aot olten 3o glearly shown,

Ferbapn Whe mnst original aml iastruetive chapter is chat on hinta on beygy I
buginners  For once the authsr docs not meredy paint the pctere of the
tnee-brnided-quines kuntsr, but desctibes briefly the different grades and naakes
chear the diferenoe betweon boviog the yoong and dee maele borse

The rémarks on tiding lessoms for cleddaen doeld e tharmmzhily digested by atl
pacerts,

Tlere are seeeze wiaelnl ilpl_‘lf_'l‘l_ﬁ}ﬁlfﬁr l.‘rﬁ!lﬁ{.i.‘l.'”.}" the oae on the aide, 2thouph on prge
%0 theee 15 an ohvioes @isiala in the seguence af the canrer,

Frsppete ul #arnee rather condensed shapters, notably that on bitting, the aelbor has
seconegded in produciaz a soend and practical bosk, artractively written apd which
ps efresiingly frea from those iiypothetical theorivs so comrnon in the modern Lnaks
on Ehis subjeck AL

TIGIL-SPLED DHMESEL ENCINES,
Ty ARTILE W, Jupdn, Ancsc, 0, WIELGC, AMEAE
Secand Edition,  (Chayomem & Hall, Prica 155].
Thiz id o teret-book by an aclrgrbhedged anlfaerty oo a sulfee] which is developing
vary Tapidlly af the prosent dimee,  Ttis woserond amd weased edition af a bovk whose
firat edition appeared only fwe years oo
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An apolgry for the title of ihn bk appeaes oo the prefacy. The fyowe of engine
with which it @oals ik, af cowrse, the CRPIErCRES -l rdbicne cragenn ol L saeall Taigle
speed varkeby, wioch is new boing commoreially dewabupend o5 a thvad to the petaal
ehgdine.  Stricdy speakicg, the DHesel is oaly one type of comprossion-ignitien engins,
and st This particelar bype ab all, 1ot the term ™ Dicsed cagiane ™ elips mate casily
will thezangin fluan ** comipresdon-ignition segpne,” and 3f bas the approval of popalar
urage im 1hes cooeeclann. 71 s cerlaandy preferuble o dbe ambjguous Lenm * ofl
enine - which is alza sonmlimes oserl,

Uer same 3% vears the peteck anpgioe v Shee aoly Boren af prezroe T seitnble
for porel vehicles and for adtoraft, sl bt kos Deerneas s roocl o el of modern life
tiat ata many drawbacka are acoopied as 2 malter of coarse. RBot Wi pelaal copine
hirs never beer gompledcly unchakenesd, and in tha last faw penrs 1o Thesed engine
i Lewe kg its appearnnes 23 2 very sehions rivall  Inm Brief, 1he Thesct senre
by using) o cheaper nnd safer tuel and making it go (Lrther, as well ak by being s porior
e tlee pedrad engane in cerlade nutters siccting perlormanse asd selinbility.  Against
this, it suffars By being lwavier dhup e petret enzine, by being, ak prescnt, Thone
txpensive, by weating itself aut Easder, aanl by being generally less pleasant in i3
behaviewr,  In pepoldt padance o " loocks Tike Dlaess gl smedls Wke a Ladger,™
& {act which may be immaterial to the commiercial user o foe il purgaeses, bt
which excitey the prejudice sf the geivute moterist, with consergnml eomaeren]
repecesticns, Bobmadern devcloprmenis ate tapidly imnreving the Diese] enpine e
theosn respeats.

In the commarcial wailil, the chayae crer from pekrol 1o Diesel is well advanced.
The Diescl etping has hoea adopited by London Traespart ead many athor wsers of
Beavy vehaelas, and at the Commarsial atar Show ol Sbympia 1his year the 1icsel
frud a efear majority,  Commeorciaily, 1o petral engice oy sew be regarded as
obnalevrent in vehicles of 1B heavy ciaes, say over Wioee 1ons, To the lighder elasses,
inclndding soulor-rars, e peteel enging is 56l supreen, althongh a 1o b Diew
crgine intesded for Haht vans has Lear jJaveal un the warker this vear,

Forziroraft, the preater weight of the Tiesel 1elk mare beavily agaimst i, aHioash
the lewer comsemption of fued and the greatly rodeced fze risk wre poweriul arge-
wraks on the gther side,

Shililry welicles from the hopvicst tank to the matac-cyele, wee ad presest doiven
by petrot o feel for the whalo lot, But armny equipment must neessarily Sollow
cornanereia] practice, ol e tine mav come neitc shotily when beave pelrol drivim
vehicies ceasa 1o be availoble, oilier in commeencial raannfactors o ior improsserrd
on mobilization.  Wleetleer. By $ha1 1inne, Thesyl pewer witk have breone availalide
in the fighier chasers, rewraine ta be scen. TF cod, ot oanighd Be mecosanry o efficot a
partiod changr-pver, ald fage the cemplicabinn ol sapply oeel Lransport probloms
produced by the ase of twe foels instead of onz. A campletes banpe over, il ang when
il fan Le made, will bring many advantazes o its tradn, sieee boao moillons of Divscl
fuel will rephies three pullons of petrod, apd the fGee rsk ome vabiclos will fe panhizally
abolishel. Tt witl be wnkceessary, for instance. to deafn the tanhs of wvehiclen o
emtbarkalion & pedod which will uppeul to anvene whe hak had to face the details
Iwvelved in embarkiag a wechanived vt in 1ime of war,

Ar, Judge's bl is saeli-itled on ™ S Elemzntary Tewt-beok for Encincoers,
Studerks and Operators’” N oapess wilk o cewcisc treabise on the theery of the
unmprevAST-lpRitisn enpine, with special tefeoences to the bigh-speed variety, wnd
shewnles a elapiter te a slearly stated comparisan botwesn 1B bype of cngies and its.
alder rivsl the petrel engine.  The particular prabloms Lo Le solved in the desigr,
af a Dicsel engine are then stated, and thia s f2f%awed by 1l Lafk of the readking
raatrer, which eonsisls of & comprelionsive review af (he various meefliods adopted v
desipners and marulactyrers ta schee thess problema, A huithor of cnpines wnd
eogine parts are descrihed i detad and Hgores and curves of performance given o
mapy cagez,  Thit is the ephemeeal peck of the book, calling for conabynt rovisian.
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[t is well up 1o dabe ab the moment.  Tha ¢eacluding chapters dealb with care and
mizietmggna of engloes afd witl {vals,

Thara s no ietcresting sppeodi pivieg the cxrericnge of the LG QU0 jo theiy
rarhy trizls with Dheatl-onpinid buses,

The Lok iz well iuloxed and sz 8 pomprebensve Eifdinge |1ﬂt:.- T ks weil
iUnsteated with photogeaphs and dranings, thaugh & jew od there suller from being
mepreduced on too amail 4 scale for theic detail

The Bonk iz marved by 2 number of mosprints. A [ew important snienscs arg
quite incemnprehenmble waless approwched o aosteictly eross-word spleit,

The bpok can oo regommended 1o aoyoue wanting to bong omsell o (o date in
Ui subyject, or necding a Bl sumeary of the last ten years” developments 1u thes
rancle of wapinessing. Tt showbd be particwlarly wseful, for instaneg, to officers
starting tha iang F. and 3. course,

Tt is qtefinitely a text-book s opposed 1o 2 handbeok, “The dust cover carries an
annauncement of a bogk to appear shortly by the same antlwr, ertitled ffigh-Speed
fizgel fagine Alaimteiaver, which presomably w3l be the complemeatasy hand-
bk, WLy,

MAGCAZINES,

THE AMNTATARY ENGINEER

{5 pleaber—Ceiober, 1038.)0—1.  Chemtfeid  agewts  dn afd of demtalitions —
fapt. Waitt's welkinformed urticle i of purticular inferest o mifitary cogi-
weers, 1% eleaks will n o subjegt 1hal Jor nod as yet received the attention it
deserves.  Liere s s dondi That 18a mechapizatise of weelate 2ns bBwiaeased
the nuportance ul <lentofitions and since the chict purpoese of theee is 43
ilelay, and chemvcsl agents partiewlarly those of the mustard gas Etype, <an
aesist this delfaying action veny mulerufly, e use of these agents with demobisas
calig for carefud sbady.  Cajd Waitt Debeves fhat theee age proat possibilites in this
digeetinn,  He savs Shab in wars of tha (oo we muet expact $o meet demeslitions
contaninsbrd witl rvastanl gas or lowisite,  Few willdisagree.  Sorood claler ?_'PITI-CGd
witere Gnvinlinn s impossible has fmportant delaying powees. The larger the
cebor Lo canre cilficaft #E pegotintion will heo el ciostund gas to it and o fhe
gremmd armand 3ed it becomes a stili moce tormiduble Tarrier. Application of the
vhermical aneat prasenis fowe dudlisgtics. Mot mnsiasl gas and lewisite are simpde
1a mee,  Theic characteristics ase difierent and onder varying climatic comditions
ann of the abher may be the more snlalle.  These points arg browght oud in $he
article and alsg the mony methods of applicadion.  Small containgrs fired wialically
with an explosive eharpe, detomaie] wlend rirally or by time fuse, arc satd to ha moet
ralisfactory For use witl demaliions,

As examphes ol the pessililities of contamination, Capt. Waoill discosses Grat the
o withdrawal o Sant, sorz, ta the fhodenbary Line, 'The prepatatory
gerglitiones, whicl covercd a helt 3 kalametres in wiceh, Irod Do ey tharewgh aud
tesgte Trilkani weork in roetoting romls and bricges uml in pushisg forward the
liphe railedys, the e of ddvance ofF the Yromet was ceduced Lo an aversge of Unee
wiles x day,  Iwt auppess the withdeawat ol Lo mada 3 fow mgntbs fater. Thee
tha Cermans woubkd nave ind moesdard e ol their ditpaal, 1 swherever Loy Mad
alavn up & rend or destroyrd a Ilndf_:‘r. they had als contominaled the giound
ateend, 1the teke of mibviamoe wonhl orobably have peem cedueed ko bwin ervibes PR atay,
ar even (e, This wilhdmwal ie the [lindenbarg Line was adebberate one. The
nest exameple it of o [oee relceating undor pressuee. Swppuwe B bud been necessaty
far the German rearsuacd to defay the British advanee ul i Semmea {or o tonger
puried 1o relirce pressore oo theit relizing forens, Where the Fritish crested the
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river ot Hriv, st gaps had 10 be bridged across e caeal aned rover, and seme of thes
wimg pleoosiderable width aml over a swili-Cowing streane. The eperation bopan o
tha marniag of rSth Blarch, end by the zoth the Dritish wee foirly ucepss. The
paBzafe could mever ave Lmen made so rapidiy had the acex Loen g, Every
pact of the hridpiyg, from the reconosisunce to He comtpletion of the beidpe would
have Nad to bae dene in el E-pach poaptnsol paed e attempt ak decnolanvination
would have bid to ba made beforaconstnding vas siorted. A Gpute of 25 toqo [
cent, b4 gugPested a8 the redudlion ia work colpaat dae to the ges maske alone.

‘Ihat mastard gas can be usad to advantape in demokions is ebvious,  Study an
These Dimes whonld, as Captain Wailt saye, pay hipgh diceleods.

do dvaksdig Marded-wiee Estanglemends by Mavshall Gray,  The writer daserthes
an axpedinet dewiee 2o Franeg in Aupuwst, grs, dar crigaing the Geopngn wiro-
eatadglernents. The amtlhod ecosisted dn the use af o mal of chiclen notting.
Carvied a2 a roll o the ohedacle, U ced wos droppad an the neoc side znd the mat,
lifked on defr ¢f the wire amd anealled by Bwo men wha walked ever it Demoosl s alizne
over wite bolls about 50 deow wirde amd irrcgulur o hoight were seccesalol, a phitoon
crasEstLy in under oro minuiss.

The writer docs not say whether the metkad was ever ageually nsed in Batile.

a0 Mapfine by e sose of eefal INoolamraths b HOTH Tadley.— rovicw of eqtip-
ment, bdcamends, methoga and results of mappiog with aerisl photograpts,

1 I5W I

REVLE MILITHIRE SINERE,

{Cefober- Novenber, 1938.)-—1, Tin nmrtewr 2w avd ititaire ¢ le coloned fyerence.

Licot-Colonel Mayer has wrilten a teviny of a trenslation, by Henr Thies, ol
Coptain biddell Hart's book Lauseses in Arabie,  The trapslation, an tho wholn, b
a good oo, but o defective arrangioeat of the type mulres it difficell te distinguish
betwess Liddell Hart's and Lawsvece™s persopal opiaions.

Kheee hiag been a peed deal of di.n..‘l;:w_;a:u-.nt phoot Lawrstiee, Homne peple herve
J'{'-L;Elrdt‘{f him a3 3 myvsterions prsom ulilieod as g spy by che [ateliocnee Sesvion,
soe biewe vonsidered him to e o preak captain, ullios werely o simmpde adventarme,
Dur, in any cewe, be hzs aitractod abtantisn by tha m ipng ety of iz thaoghts and
deads, by Tis obvions qualitics af charazler, shotzy, inteligencs ang heart, by the
fitat-rate part thot be pdevad s advizer and chief fo the teendt of ke Arghs Against
the Turks akd Uy the anconsses that e obtained,

Lawrence was not intended for the progesion of arms,  His ikdepenience of spirit
bataed Lioe From being cxclugive in his stndies or aspiraticns,  Ee was inlerostod
in archanlnry, i castles, churched aml foroficadions. The lntter fed bim on 10 the
Etidw of eilitary operndions.

Wihitn keadins biz Aoh w[lti“gunt apaingt the Turks, Lawrepce was awars that
irecgiar warfare conid anly tm curried o with lUmited nsmdanrs, o Oclgber, 1518,
# fgrez of 3,000 Ardba rocceehad in homobilizing a Tutkish force of ten tines its
nninberg. Lawigncs redlfized thet 1he Juss ot men racant little to the Tarky, bat that
g of muterial meant o preat deal  He sopseqeently conctotzated Lis ofurls on
the destructivn ol & bridge, & rail, a lacamctive, or @ gue, rather than an Lol
Turks.

The weiter eres, §ie Lawrruse's jife, an cuample that The Swisy radrht well foltow.
Urtize that of mest contiinndal nations, the Swiss army is one in wiich the oiieers
ore hall-civilinns asd ballsnklicrs,  Outside the wrmyy, they e reguired to keap up
the plusticiby al {hele intelleat, wad it is this precious quality {hut helps them to
el when they put of theic uoiforo,

2. Lo bibanal foddval opposs qu " popngnge ™ o que sabotaze &= Parmde par feg
temmaninisy, Oy Taptein Thils,

I the spiinp of 1934, anc fules ITumbert-Dree, Teld & 3faclbt conime ™ in thes
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wagipear ot penple at luusanoe, Tie comvsa was organised by 1T Swiss commurist
party.  JE wag gemlinum] v he winter of @934-35, and sach gablects were seloctod
frar disgussion 55 7 The strupple of the working cliss zpainzgt an dreperializst war,™
" Rovolatienary work inothe army,'” ¢fc.

T Couneil of Stote of the Canton Vaud placod a ban on these cpurses,  Mlambers-
Trroz and taher members of the Swiss compunist parky appesled aganet the onder
af the Council, 23 & violation of tlee Hterfy of individasls, But the oeder was upheld
By the Fedorad Tribunol

2. Lew gerpices oz r;;lr_'.q,-fgirfmrr:.'fsl o Faiemr ol 2 fruesanldasiost dass lz2 régimeind
g hifantere. 13y Livuk FosHiker,

Tip this sie]y, the writer profoses & detaibed acdd practieal arganization of the
inbelligene s, taioan, mwd signa. ssoeires. I I8 based strictiv on official regulations
and Bas been sarcticned by the commander ofF the 15t divizion,

Tha dnties nf the difierent gorvices are 3z ballowy - —

The signal serviee cngures eommumcatiog bolerer comananiders by techaizal means
E INBS2CARTTE,

The YHaison service ensaies cusabo abion of commanders by means of Haizon agrents.

The tnielligemee <ervice mercly collects information, stedies and distributes it
For this pezrpnae it mlakes ase of the sagnal 3w Jaizon aitvices,

The telophore is oply one of many means of sonding megsages, all of wiich cid Lo
unesl Whent accasiol tequites.  Three forma ol mcssages are reoogzsad 0 Al wrijten,
the rral, amd the signalled messge. Foch hos ils advantuges amd disadvantapes,

The wreker [3as weorked ont o wnilable mprandiation for a mignat pnit.  AS repards

egent, 2y he s the vequosentetive of his chicl, and muest see, judge, appreciate aanl
interpred o bis chief wouid dao, This reguices spocisl trameg.

Tl iatelligente strvice i dealt witl ot some Jonglle. The fner dilies of the
intellinonce rervice are: 1) collection of intovmatiun, (2) Hs stiiy ant anabysis, {3)
Iu;nishing infor pagtiom fo those concereed, [} keopiag secoote

Three Jteecds of Toheraation dre geferziry to 0 sommander @ 1) congerning fhe
enemy vy diificoif to practhe in peacctime), {z) converimg one’s OWN LIGORE,
(4] eominreing the groand,

Tkt weriter cloacy this tmsbadnen v wilh o (ol lekaal @f B intclligencs servlcs in 2p
intantry eepimeonk.

[ December, o35 —i. Profecifes of bearcfies u foar

ficngral Mounseaol dissesses the relative metics of 2 gun of small eailre with 2
large supply of monbieos and & powerful gun with a fimiced suppiy of heavy sdinlls,

Listing the: Woridd War the greak varivky of targets Lo be destroped fgave hirth o a
nuembior ol special types ol ordrance greater thas had eves Teen koowe before,
These {ppes eonld, caoghiy, Be divided ioto two clasae : Jarg-range and short-vange
Eﬂﬂﬁ.

T thncaurse of (e war, rfe-aremades, sadl guns and small moctars were eeldled 1o
tna pre-wat infaatne weapons, ol alihoegh these weanent were effizient, there catne
a point when infzntry ik Lo asait 1 he colaberation of the artifiery before they roald
maake 3 furiher adwance.

The teprlerm:y has beon far the range of artillery €0 koep on feerensing,  This bas
led o » dilcelty in ketping touch betwern the infuniry in the front fine and the
brtierics severa) thearand vards back.  !nstupces ouourred dering tho war when
artiflery was 1nable to fire at enzmy breoches By vards away from heic owe
treaches.

In ceder to deitroy enbunghonests, beavy burstieg charges are needed. Heavy
batsting chernges preclads thick seecd walls to aliells, without which high vebacities ate
nok passibile

The writer concledes with the opinion that atbempts shooid nel be made to
Encreume the ennme of trench martars and similar high-argle-fies weapons, but that the
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two clarses of grdnance, intended for short- and {ong-ranpe fire respectively, should
be kept entively separate,

2. Dfense azlive,  Diffense passive,

K. Jaques discusses U queslion of ihe protectipe of civil copulations against
attacks by altocraft, by active as woll as by Pty methords,

The theetder of General Douhet, viz, of srcling a final decisice in 4he a3 only,
gre oot constdered practicable by most feople nowadays. Iz in also penlhahle that
the craze for gipantic aiccratt will 30on Sio gut.  Tha chatces af A successlnl air-atlack
wili, it fotuse, deprawt upoe surprise,

T¢ hag been wdoelated that, witer stghiing an encmy souadron &t a haight of
5,000 mbres, i wondd the o Jubendingg =rquadron 19 minutes. in faveuzable circutn-
staneds, te come ko contacl with the sbtacker, Duocny thet fime the latter would
have flown By kra. aad waald dvufitless hove reached an binportunt strategic objectvee,

From the point of wiew of the Jrlence, the proportioss] edveniese in speoed
posseezcd By & fignting plate aver a hambes Tias raGually dirranisbeesd siace the end
ofthewar, A& bomber is alin 0 a pasiticn to pat apa stopt defere agaimst o fighter
Thus,  goosiderdny  acddal defenwce snly apainst acral attack, the advantapa
hat inrmeasml o davear of the attacker .

With regard da antd wircraft guns, the attor have incceased preatly Lo effclency
gince the war, bot al the cast of an voermesns esxpendibuze of ammupition. A feh
touniry may be 2ble to eguip itaplf wilh s powerdol aoti-oirerafl artillery and an
unlimited scppty of shells varying from 2o mm, to 155 . Buet z poor countor
lil: Switzerland cacnet aford such a luxary, and will bava to rely an oo system of
mabile aniiaircralt guns that can change thelr fosition mpidiy and discomcert, Lhe
attackes iy sbroriss sedize.

In eancluding, the writer Bups stress an the point that the active military defance
of a counitty has nat, as s oljecd, the destruction of enemy aiteraft in acrat combat,
but the preventioa of its acoonplishing i1z mission of bomberdment, "

3. Neweeawy proeddes de Ny § Mo osditralllonse.

Capeain Kicoles deseribos @ systera of indirect laylng with a mnchine-goo.

4o Les seraices de rewseignemciis, Je iqison @ de hantnicions dans le riciacent
drinfanierie.

Lieat, Hoolllker conclodes Ths acticle in this number.  He pives a detatied dist of
the mpuipment, statianery, nstruments and mops required in the inbelligenes service
of a regiment, and alsa gives pacticalars of o emezse of insleoction, both or the in
dividual anid the gronp. " A5 H,

RIVISTA Id ARTI:LIERIA E GENIO.

(etoder.raysb—r. La feeniea idraative sl uostro fromis wella grande guerea. By
Colaned Magnni,

A member of sohemes wore worked out early in tho wat for uiifizing the tivers
near the Anstio Tigdian ireptice for Sooding areas as a pratective measure, and for
protestioy the canntry wocupied by 1kalian troops from Gonds.

The follawing wera same of the schemes worked out —

f1). The flecding of the country Letween the ofd and the naw Diave, to pratest
thes Venetian plain.

fzj. Flouding the country between tlm Fiawe und the Lemens, &0 protoct
the coastal region vast of $he Mestre-Dortngruarn Radlway.

{3l An inendation el the Adige-3Mincia ling, as a nossible tne of geferoe.

{4} Theconstrnelion: of a navigable canal from the Ta to Vonice zod the Leguen
di Grady, to fernish sopplies to the troops oo the Carsa,

{5k Amrangemants for nabivg the Veoice 185oon accessible 1o a squadzon of Lig
ships.

T, Uw szempic di cosperazions fanieria-avitgliieria duvanle lo grands gursra.

Croeral Poro desctiben the efbvisnt cooperation Betwesn the jed Infantry
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Regiment and ke 2370 Regiroent of field astillery in the operations of Hnuat Wk and
Hie Vadice petween ay and Aogust, 1917, Zix plens lustrafe the text,

3. G sappator] artier] netfa grerva @0 sioeiin iy,

ilajor Riccards degeribes the chauges (et haye dalren place in meobile warfase
slecn pre-war days wmd asbs lewesel! what dutics artisan sappers witl be cxpected to
carey out io future wariine,

Aa pemards organizalion, it is oot likely that there will be much variation from the
prameatl. Sysbean,

En the manbite warfare of the future, sapners wikl be culled opun to nemle gaaod the
damagze dona by atroplancs and by encmy troops and guns, wlko 4o ialeoipt, destroy,
and block the casmy’s peopgitas, On the ltalian frontier one of [heir doties will be te
bloek the danperaus gaps betwreen the larger eoits dtsl bold the front lice, 1o geoerol
ehe writer considers that a higher technicel specinlization s eallcd Zov,

4. £ exlore Ot esplostony delly pomteitm a ilelin Ty

Ur. Towepudri deseribes o sesies of exporments carried out fo determine the
amount of heat coussl by the ecplosion of ** penleice ™ and ** T4 " respectively
Ly ' im 1he eama given iz Ttaly to ap explosive gencrally koowr o v hexogen.”

5. Criteri &1 valeazione ¢ di Jeelta dei Fanii melaliter scomponibiti. Dy Majer
Leonard,

The writer eompares the ditferent Lypes of metal bridges : fa., girder bridges with
herizoptal booms, arehed bridae and sespansion bodpes, with regard to toeir use
in the fcld.  He comdders that for spans up t€ 40 teetres, the piuio suppes [ed ginder
B Lest, wharess far larper spans, anrched ar swapeasion bridges are mere sottable.
Simpdicity of erection i mors Hupertant thae reduetion in size and weipht of tach
individual pioce.

o arelves 2t the fotiowing pener] conclasions -—

{1).  Fach clement of w lridge nasd e dndple and sasy te haedle,

{7}, lfw diemeosioEs must ba small, excopt b the case of privm-shaped elerments.

{39 The woight maost not excesd 309 to 350 kg, for cach of o Limiled number of
clernants,

(). The majority of 1he chanents dunahd weigh lass than 100 to 150 RE-

(mh.  Mout of the clemerls shogld be rectilinear In shape,

The dvpth of a pinder sdaoubi not exeeed 1/5oth o 1feeth ol its vpan,  This meaas
that in he case of a girder exceading 40 mactres in =pan, ihe tength of each Zadividual
plepe et wonhd be &xeattive,

& rectangular girder efers {he advantage of baving a number of thnllar pancls.
bet tao tmach stress need not be laid oo 41k6s peint. Thero s Be difhculty i@ providiag
detaiied working drawitagy for an arched hridpe.

A% vegards damage to lidies, repetiences o Both the Ireadk and Itekion fromts
shows that metal wilitury bridges soflored from bemba very litte denmge that could
not cagily be repuivmt,  Cases of bridpes Baviog been braken coenpletely IR tvre Ars
very ra e mdueed,

B flecstiomi d'ardigheda wille siznpa esfera.

The editor recands the opinicos ceprossed iu Lo Frate ilieirs by Ueoersls
Chzlidat and Culmann with regard {o the artillery of the fature. The Chavo wat
has showd the semarkable eihwacy of (e Stoles-Deandt martar of 31 mm.. with a
catpe of abouk 3 uo0 mekres, whits 40 arflery of smalder calibes than aoy Mo khad
given inciflurest resnlty,  Trom (his fact it has Zsen concladed that, when ail feld
astiflery has been metorizod, there will be s rafion &' &re for any calibee Letnten the
sr-mm, apebi-1ank ok and the 105-mEl. FUL.

Cioneeat Challéat is oot satisbed with this conclusinn and wants furtker information
aboat the use of the 75-mnl. pun Befure condemaiag o gun that proved so cificient
in the Great YWar. Lle copgtders that the hest orgasization for divisionat sriilbery
weuld be as folows :

One regiment of tws groujs of w3's fracge : 12 ko) acd one group with inter-
changeable tubes—rsfqr mnl, a5 artillery far inlaotry regiments.
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Qze repiment of bwe groups of 105, with carved trajectory, and one gronp of 55
(raape: 14} im.}, for vombined aciion and auli-idrom it work,

Geteral Caloann has diflerent ideas on ile silject,  Fo does oot consider the
vg-mm. gen suifcicutly poweriul, Lut thinks thai the Fresek actillery sheubd
gradually bo reasmed with a geo-howitrer far ali-round use, sech o the ¥ Crooset ™
85 mm., or tho ** Bolers ** go mm,

ASH.

REFUE BT GENIE MILITAIRE,

(Septunbar—Cetoler, To4y)—i Lg frans-zekariew. By Captain Simon,

A deserlptian of the project Yur the Trus-Saharan Rallwars

The |dea of a raibway connecting the aorth coast ef Afrlca with the wesl const is
mode then a ceabery old.  Vadons sonles Seve been reconpoitred, et ng definibe
Droyress wes made il 1928, Doring tha winler of tqef-zg, four separate missines
earmivd oat ruconoaissinees of alteroathes alicnments. Tt wag recognized that oo
Trans-Saltaran railway coubd pay its wayr unless i tapped the rich pertion of the
French Sudan fnigded Ly the Biger,

Of thres alignmenls reconeeitie] avross the Sahara, the masd wesierly gne was
fvund ke Be the shectest and cheaprsl,

The starting-poing will be Sou Arlx, Lhe present raithead in Ezstern Mnoocen, A
railway, on the standard gaugs, has already boen eonstrocted as far as this for the
develspment of mines. Fram Bow Arfa the railway will un epproxlinatelyr due
asuth neross the Sahare descrt, dor 7,007 k., ta Do Tassi, which o the junctica
of the three alipnments [rom 1l oortk and nocth-east, a well-wakered dizirict io the
Sudan, At Im Tassit flee radlway will branch io twa, the wertern agneh going up
the walley of the MNiper, thraush Tinbukbu, to Segou: the eastern braiech poleg
dowas the Niger valley to Klamey (565 o [rosn Im Tessit)., From Hinmey the
Liner miay eventwally be extended through Nigsin, wis Sekots apd 1ato to French
Egugtoral Africa.

The cost of the Trant-Sakaran vl 15 cstimabed st 3,085 millioe {runcs, waed it
M expected tRat it will take sight voars 10 eoostrust, allewing Zor & partiaf or crommlete
e sratlion of work during the Jour hattest monilis of the yoar,

The ceain dighcultics io connection with the Eoa ape - {r) sund dupes, (2} wind in
sxtdy repinng, (1] abweaee of water,  Slmfar difficelties have bren overeome B the
Rustiaas oo the Trans Siberdon Railwoay, and Sy the Dritish on the Urong- Australian
Eailway, Dy usiog Desel pagings of 1,500 hp, with electric transcigsion, the water
fuuesticn can b simplifed, A Jew water-tank wapons woald euply the witer
reynired for the personmal.

Goods trudfis would consist mainty of ground nuts, cobten, wool nd lhvestook,
Sisal and pum will be exported in smaller quantities,

The writer consifers that zltes the Grzk 25 ¥raIs the rmevenue lrom the sailway
seould cover Ite worlking cods, ved that at the cod of Go years the isitial shortape of
working €osts amd tho capital cost wonld be pald off.

w. Efnde fur ler t8leferiguas. Ey tCaplain Levgue.

This i 2 frat Znstalmeat (§3 pazes) of un article ob acrial ropevays.  The we of
FafRwAyy in the field dater batk to the Soeat War, during which they wera e foyed
to d considesabile extent on the Malias aad the *accdonian fronts,

For mildavy ropuwsys s cerfaio amount of infopextion can be abiaioed from
vl macwfacinigrs, ot not all that is requlsed.  Manufactueers do not pay suffcient
attention to facilidy of transport aod rapidity of constmmetian,

The writer's ahject, i this aticls, is Lo sketch the mast important points in can-
Mection with fapeeays thal bave ust been deabt with e bxt-hooks, or, if they have
heer ioalt with, are of fondamng b importuey, suck ag the squillbrium of cables
loaded verticatly. ’
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T this insialment the fokiowieg points are dealt with, aod inethads of calulation
are given in detalli—
I, ©Chief charactemslics of rapeways,
II. General meehols of salewiation
{a} Fatipee af cables.
¢ay Adhareace of cables to patlays.
(¢} Form and temsion ol cililes.
{#} Tnfluence of fritiom,

5, Frgadla suy la radrosthidvie,

Tle Revs L1 GEnie Militeirs Tus asked a number of geclogisis and mining engineers
to fate their canidid opinion dhout the sgignce of radiathine.

3. Gigeouw, profesor of gealogy at Lirenotle Vrhwereity, considers that watdr-
diviners owe their suceess, if a3y, gither 1o Juel or ta knowledge of peotngical com-
ditions, Divintap rods, pendulems aemd wllers niysterious instrunienis, are £ MWD
hutabug merely intended to deochve e jrhlic,

3. Moret, professor of geolugy ot Grenable, does not ga o far as to 51y that overy-
thiny counected with water-ivining {2 ransense or fraand, hat it appears to him el
Howsers teost eotitely {o chanca for their resulls, Tn hie cxperience they hawva
ueagly slways becn wrong with regard to the prusende af water acd itz depth helaw
gromnd, or with sublerranean currents.

M. Abrard, seldirector of {he gowlegical taberatery in the Materal Ilistery
Museam, considers that le 2% of the cnses that bawve gome to Lis notice, water-
Alvigers huve heen wrong,  Vhere s oo dowbt al the movewment o the dviming-Tod
in crrtain circumetanecs. bul e mavemest i3 oot eged by currents of waler.
There g8, cortalnly, some comcentions dowsers, Tt there are others who mersly
exploit the credobty wl 11 pablic.

B, Weekel, enyinver in the Alperian public worles, states that the results sbtaloed
by waterdiviners in Alderia Dave boen very poct.

Two other reports ars semeewhat similar.

g, Fxarcice ser {2 cavte (Szpeurs-Minenrs). Passage do fg Seine & Ablen,

A sohemte get to reseree (Gapper and Miner) officers for crossing the Leine, includlog
the project for 3 bridge to <airy 4-tom loads.

ASH.

REVE AILFTAIRE FHANGAISE,

{Osfober, 1035.3—Gravre @i ot e demaiz, fhfensive ri mafarization, by Grneral
lichon, discrsses the powabiitisn of & swblen atruck by completely meciianired
forces ; a form of surprese wlinh is ever proseet io [ méinde el Continenial General
Stafls, The petrol cnpiae has revelutionsl eamlem wiab a3 complelely ot the
invention of puapewdec revalutionlzed the old feanizl mathods,  But beas it canlemad
oIl i1 advantages on the offentive 7 Not ab afl

The author refers to the Austrian Cenerad Fimanasherger’s recend thearies, enviang-
inz fatees of 10,000 ta 15,007 tenhks al werk. That such seadlers are tof fantastic
e digproves hy recalling that in artillecy amnunition aluae, in the 12-day bomberl-
et oo Lha Alsne in APl 2oy, 200 2o, 000 tens aaf inglal were hurled inte the air
aed gune beyend reeall. Ineetal alone the tanks wonld have given Belter vakoe.
Way wa not alio recall Uhat 11 Dotish plans for cgrg provided fora tuak fgree of
G unn b 10,000 velhcles ¥ To-dav, when the inoce production of motor valbitcles has
renchod geoh il acleévement, mast of Lhe Great FPawers could tarm aut armoured
velicles or & preater 5aale aven thao 1his.

Ceneral Firhon $ocs net onter inta such conviderations us the cuercrowding of
Tonds, sopply of petrol, ol tactical cantrel of such Fopven ! even with crgss-country
capabitiies, tanks must still pass e natural didilis cansed by mountdos and oven.
He {reats the subject e« very EEDEIal wuy, amd although he pires fve selocied
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exgmmples, sketvleay variouws dispositions 10 jncet tank invasicts, ke docs not load vy
wery far,

The qubject prasents a vast ficld of study.

Shietques Réflaxions sur i Beaiation 80 fa Tactigua, by Lieub,-Uglencl Langon, deals
will: 1he develenmant. of Gudics duriog the Great Wiz, Writben ie ag interesting
manner, the artiche describes bow e catlior tactics of the wir, afier disestroos lovies
af the foest materdal on botl sides, wee torsibly changed fiony infantry woves
burted 2gcizat maching puns aad wie in aclillery-pounding of the hoatile defeanes,
thenza 1o the creeping basrapes moving as a orodestive wall i frent of the assaniting
infaniry, and Roally to the tactics of the tark.

The author prinly ot that, with each suthrenl of wer, we have to apply wither
the tactics gvalved Do peceeding wars which no laoger suit the present momcnt,
or the taztics of 2 oew sedonl Litherte uptried, Dot wo aoe con do otherwise ; and
the best line to fake is Lo s10dy Lbe recent past 38 well as the present develaprments,
and erdérvour £3 Jook inta the futee

1t was found that cver when the artillary wod its munitlocs wore muliipiied to 2o
undreamned-of cxtent, thers sl remained soficions machife-coes in Phe bostle
sbefonce to hald up theattack.  Harbed wice, being ienuodibe, might be cot da pacees,
bt macking-gans remaised wobile, 234 ould be fEeliend duzieg the starm af shells
and brought into action in time to swecp the attacking lafwatry,  Upriabls tremch
tnirlurs, celminating in the Stokes gan, which could accompsry e infaotry, wers
cansislened Lo be the beat answer to Hn aliguetous machibs-gun, unlil the tank wag
evalved aml progerly handled. This cew wenpon gould net onby dead with the
machine-gan o0 ore than cyen terms 5 it eoulil ke breaches it the baroed WAL

The task, says the wothor, immediately roveale! itselt 53 the [deal werpon L
aecompany the infantiy, and the moat sconomical. TItnpmediaiely after the war,
Giectivl strdics wers somewlal fursakvn.  The French resta] o theis lagrals ¢ the
Germans were plunged tao desply in4o chacs to undertaks Lheoretical stodics, Dt
thiz peiind of repase was af shart deration, and a3 soon as they bad bad time to pe-
esteblish themselves, the Ceoeral Statls set about reglyving wew doctzings,

The ewtstanding roguirement wis o inereass both the affensive and the defensive
povwer of infgrery,  On the defensive side, the French focreased Loth the quantity
amd tho quatity of the automatic armumeat of theke infantry.  The infaniry must
Be mada more powerful, withaut being aveidueded, and raore dcpendent of artilery
witbou! nauepiey vitillery funsticns.

The Germans, Lie author says, are cooleat o develop the mincnwarlors and
soppoit-latterice «itle whick $hey Anished the war.

Con the subject of ale wll-mechauized divislons, the awtbar svgars theet ag the
etoom-treopa of the Jutare, brasaghl i: {or 5 special putensn, atd withdrawn whet
they have fulfilfed this purpose, to sl gl re-fig, leaving the crdieary divisions o
coneolicdte and make gosd | shelattes baving yrewter defensive thao offensive PoteTs.
Armiss will be Alde to indulge ia enly a fow of these expenmve dividens, bal dhere
will certalaly ba 1he we distinet tvpes,

Cotoeel Langen concades Ly saymg that **ad Lhe prewent tiee, owing to 1
feecessant progeess of scienee, all of whoss achigvements alrns: tnevitaliby transform
themnsglve: intg ggents of destromtion, Lucties hesome contwnually endowed with more
dnd mgra cedociitable weapens, and evury military ecracization, wishing merely to
keep pace with tie dengers whlch incisare srnnd it mySE canstantly L rovised

Tweroduddion & uur Hude de Forpanteation wilileive espapitple, by Comangsont
Morel, 13 4 short srtecle summariziog the prosem. omdilioss of the Spanmish military
system. There {s 2n appeodix giving detalls of the anny orgenizstion and coni-
pusttion,

Dnder the heading of Fowipn Military News, thiz nurber contains 2 shoit acesunt
of Tiily's * autagtrades, which were begon in razz, Tless mapmficent roads ans
praving Lo be very speconomical, sod the Ttakan Goverament fieds isel ohtiged to
subsidize the companlas concerned in 1hem. Strategically thoy may be osgful;
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prsnpoerciabiy they are nol & soceess, and i uvams that similar prejects for Sowihean
Ilaly have boen aiuevloned, It may be thal the Government, hrvng pol o pgonrd
miratepic artecy in the norih, is pot particulacdy interesied i similar develaprents
in the south.

{Nprember, 1533p—Les Spsttmrs Foclififs dans fr idfense Ja la France depuis
o0 s, is tho Sontinuation, irom the Septrmber number, ol Cenmentanetant L. bfon-
tigny's inicToeting article on the development of Fruncli froreticr fortification.  This
inslalment Jescribog the syvleny fam 1373 10 1k, arul deads chiely with {he work
of General Serd de Lividses,

Toe Rividpos weus seovetacy of the Dolenee Copnifice appointed o 1872 to dow
up & new stheme of deferce for the frontive. Cwing to Lhe lgss af Alweoe and
Laresine, France had to conglder an vidicely fresh problem.  Under the presidency
of Mershal MociTahen, sacceoded Ly Macshal Canrobert, this Commiltes included
Generals Treoad de Wilbers, Frossard ated Cadart, Generul Sere be Rivieres” RAM2
gtawds pud a5 the chigl autbor of len new system of forfifca lion of the freatier which
resulied [ror the lranes-Grmer War of 3870-71.

e Rivikres Beld that German strategy wooll kave tee aims: cither a rapal
seewasion of Vrance thrmeh Larraine and the Clhiinpagne to Travia; or the cerguesl
al Tranche-Comis, as o preliminary to the coaqoest ot Switzerlend and to Germaa
domination of Frrope.  Tor the defence of Torraine, & was proposed Lo erinfarce
the Meuss poritions with a purtain of peoenent fortification Lmpecvians oot only
to cavairy raids but to strong colamas af alb azms,  Where {be crownd offered oo
feeilitios, paps ar " traudes *' we e o o purpaosely et 5o @ bo entive the invader into
dircerans in wligh he woull expase himaell to attacks i fank.  ITeace che famaus
Tremée de Charmues, Trooda de Selfert, cte, 1 bl 1l coctain, which way ale 10
ael as A protogtive seocen against interfecence with the Irench concentoutinn, the
Treneh armics wese Lo be mo3scd with the AMeuse in front of them.

For the invinion of the Franche-Condé, Ha Gertilng would wdvicees sither by the
passts of 1ke Voszes between Eoinet and the Lallon o’ Almce, or by the Treude de
Bellent, which cxtended From the Ballen I"Alsace o 1Pank-re Roide ; o possibly by
bl B Ehege Tontes simatancoushy,

The lden of o German insvagien oy vieladica af Belgian nrutrality was aot theo
comsidoroet 1oty ;. the tearing wp of sulvmn treatics Bad not becone (ashionalide.

The article then deseribea in delail and with shetch-maps, the system rropaacd by
apré de Rivibroen, The estinadml oost was about pew rea e Irancs fahout onc-filth
af the peerent-day cquivalent]. IR is t0 Do neeed 1hal e Rivigrez pever nlended
his worls o Be in any sense enchosed fortrosses, whizh mizht enteap field armies,
kad lappeoned 5o Tocentiy | oor were thoy to b no extontive 43 1o absorls fsge gac-
Hsone. They were besed an a close lioken bedwoen the garrisens sod tha fold
lorses, and " on o steateple defensive whicle Azl nat exclude wlersive tantics”
Trancs, ab {hat Urae, was not thinking of an offcneive on {Be grand scale.

*n ppile of the heavy Indemnily whicl: France had to pay tu Sermany, motdy for
i BB works was forthooming.  Sendale Rivitres was ruade THiectoes of Eayincer
Servieps ot e War Ministry in :f74, and from then until 1830 he supecvised Ahe
worhs  Tu raf%o he wes pleced on the retired fust, iy work pnficished, There foi-
lowed o pericd of roirogression. The lessons ol the past weorc forpolicr,  Luet the
degees ol reaurity wibich he aciteved for ihe French fromtier had its efloet ) e
Germens turned to e Telglan route and, in wpile of the preat wheel it imvolend,
prefereed L ko the dangers of the foriified switvan <l Toeaine.

Aflention wes then drann tothe Frongs Telgizn fronicr, br litkle wis dlone to
streopihen ghe syalem there,

Tha 2 Saozhra & Ohass ks anether of Capdain Thoumin's ssaays in milltzey preographiy,
deseeibing o regyien which has atlooc e nuggerous invasions, and hias ao interest, both
tlstorical amd military, for many rcaders.  The auther ia vory adopt at describing
the feaiures of Erge arces; he makes it easy Far tee neader bo visuzlize the stniking
diferences which the grovnd serfact preseots, ek the characteristhes which do not
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néad tho eye of op cxpert to distinguisly, Just a4 10 our 2wn eaundey ewch ghire
hag itz distiney diterences, 83 In tha eouutry descriled mocthis articls, thero re
marked charactesinlivs ia the Vermasclufs, the Cambresis, the Laonasis or the
Thitrache. These churacteristizs hard tleeic inQoune upen the miktary operalions
uf the kst war, as they had upoa many pravions campatgny,

La Crange Chapalte idv }Ecrie AliliNzive, by Bobtiat Taulun, i3 the fivat {ostalmnnt
of @r aecount by the aather of an article on the Petite Clapelic of the saine estab-
Tistineet which apneaced in 1w Rovember, 134, dumber of this roview,

Tt iuof interest to archaabugists ouly.

{acember, pg35)—Commandamt Montigny concludes hus sacies of articles, Les
syatdies forlipefs dang la défance da la By dejreis woo gus. This weTy imtescsting
geries is bromght &5 8 close with an accoent of Lhe chisnges meds by secensuive Governs
menis in Serd de Livikges' systam frome (B85 Lo g, aned gf the iofleences of the
fortified eystem on the operaticns of the Great War and lastly, with a roview of the
peesent-diy aspael ol furlifications,

The changes whbch tool plics alter 1585 were duc lo the ntroductlon of
bizzl-vaplesive shslls, and ke pumeral dovclorment of artillary,  The forks, ingread
of Iring " preat bakrezics of actillecy saclused with thetr irlaatay sepport,” became
" the principal peing £'appud of infantay " aul artilery distribed e (ke iptervals
betwees the dorts superseded the s concontrabed in the foebs thesnuelves,
Mazeliry stenctatos bud do be roplaced T conceste and aonoured orotesiion.  The
eost of all this fransfonaotion limited very severaly the nu of pormansat fartificedion.
Lurtiver, French views ma Lhe employment el armiss nndeswent congiderable chanpes.
The development af rablways, (e ieereasing sise of Sond fueslal armics, the spoeding -
wps o rrobilization vhins, and, alwyve ull, the growth of comelleuce in the ¥rench mili-
tary waehine, ehanged the French ductrives from an active defence Lo 2 decidedly
stromg ulfepsive.

Fortiheations, thercfore, went aut of Ssteion. some, of eourss, hald Lo Le ain-
tainsd, and, if mvasitaned, they Bad to be kopl ap to-dete,

A new Carmizsion, tn 189, re clussified] the existing Eocle,  The st class consisted
of 4ranr warks whish nlaved an baquartast part in the nationat deface ; they wore
ta be Furnished with pormanert ganisuns aced manitions necessary inr o loag resist-
ahoc ;) thoey most be kept constant]r i Eonalade.  Such were Verdun, Fpatnal, Teal
and Dalfoe.

The: 2nd clars convmted of those works which wern only to sorve as sapporis fng
aetive fald dorces operliag in thor nelghboerbood they wire only to b main-
tutzied and equipped sa far as divances permitted.

The grd class cansisted of forliications whick fizht be sved i need be 7 tley were
meithoer ke be madntained noc apemed,

Foctikcations were Indesd palog aub of Fashion | ¥et was it #al or Fracee's fadi-
fiedd fronticr that the Gacmans made beasl, preogress £ Waa it nok thelr very Belief
thi strenpll: of that frontier which moske he Germans seek salution in the o
suweep throack Belsiam ! The sapid fata of Sibge und Xatnds ghattcred the repoata-
tiog of these forcidalibe places, but Manbeuge, with enly ons modern foft in its
prrimeler, ek ant Mo seh August b pth Seplocl e ond kept nearly twe German
Qurps from the decisive laottic of the Marbe,

The author dessribes tive stte of the permatient for i foaiions o rapL g, and then the
iefuence of Lhese warks on e course of the wat,

The [our great fortreases, Yerdure, Toul, Epinal and Felfued, with their curtains of
lezner works, eitcetively protecke] the French concentrating. The Grrmsn wheoi in
the nocthowies, Lroadly spealing, pivated an Vesdoe, whick, when the Third frmy fell
back, hreame proctically invested.,  Atiomps to wet I behind by attacking Troyon,
bistween 410k 20th sSepiember, wore ftustrated by the successful resisbanon of Hhe [ozks
and the arival of einforcements. The “oss of 5t Alikiel and the creation ol Lae
sharp salivot thers deprived Verdun of essontinl communizations in igté.

After Markaape, de Castelnau's Secotd Atmy was in fuoll reéirsat towsrds the
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Sauth-weer,  The German Sixll .-'L:|'rr|1'_aI endeavouced dodoive ik south-rast, away fram
the fortifications of the Grand Componed, sl hoogh these werne works of g samts
pormancnt natare, hastily executed,  Z3nt T Sncanl A oy pefuse] b be meaecgyred
away and the Gorrmans had to chaare front.

Later on, it was the exigienee of the fortifed posdrioes in Dot elicl ensinted
JealTres dor withelrinnw in sureesstos thees army coms amd twn ravaley divisians 10 rein.
Tereger L Jeft uand crazbre. Ohe the other hoand, Maneoviller, the mosk nemdecn foal of
all, fall after 54 Eaurs” h{}l'ﬂhﬂ,:flrrrr_:nf;: it wae in oo Eolated a postLioa.

" The fortifted region of VerTuz hold out against the most furlous attacks aver
witnezeed,” It gave ke Commander in-Cliel berdy of action: ™ it had a decided
mtiueace on the conduet of feld operdions

The leingng of the wir, therefore, shonw Lhal iseluborl forlresses, vnsupported by
Lhe ficll grmies, did nat fulfl their rele, whila thege which wore supporied, suvh am
Verdea, and the wheole cagtern iits, had 2 decisivs infurnse. This does ol oewn
to sy {hat field srimics most therefore pin thamselves o mroppitg up fogLresaes or
wlse pivieg thuerm up as wasted o Bot it does Imply that fortrekses must be sited and
dosigned it the chmnsd conconlanee with {he vengral steatesic plan

Tuznityg lastly to x consklesttion of ke preseat-ilay spstomes, the aathor naturaBly
deeg pot pive uf a0y astdunt of 1he reew Freocls Forlificationy, et he disecwsses ot
seme lenpth valualde propasitions which ara of gread inleeest Lo studends of sfrategy.
li¢ condemns the fqplated fortress or orpanizatine fa regions where oesms of com-
inengention are plentifod. Such warks ste ezrily submerped, and can orbe e afiective
Far the dwrabienr ol theiz reststenze,  There ace, to-day, hewever, meins of aephenisla-
ing sogplies Dy adr; even wounded or exhiaoated troops might e removed by the same
mitans, it evder to pralong e tesisiaine,  Thiv coosemplion of afr fotee would not
cotamend iteell to the Commender-by Clael for Wiy 11:9!{::::_:.'_1:! porigd,

The fortified system ¢f ta-day consists of Inclifieel regiones, selocked fur their adapt-
ability to the pencral siratezis plan,  These repians wili combioe the ool of aofarol
absteebos—rivers, monetams, swames, lokes, forests, ete— with & costemn ol o
ized warks sited in breadth and depil, and forneshod with ample iatecal and axfal
communicatlond, ol vsc s to be somwbe of patiicie! burders—eanals, inendations,
smeke and gas scveens, Mnipehelds, alo. Suei wodle, Heenh costly, need oot be so
expensive o5 the solbd wasonty works of Serd de Wivives or Brializond  Chey con e
mare casily meictoimed 1 they give widzr szeority for tho moe expeacktane, Many
of tlee works wan Le left {or conpletion when Lhe nedod of tension begins, so kog
s dhe franureuck s peomamently consiibgiod,

" The fartified systent of o countryr b a tood o the hands of the Iligh Command ;
the fortified regicn, anothes in Al ol e seberdinabe commandors @ (e permaneat
work is Yot another at Phe disposad of (e chict of its rreson,™

Les Comitrts gietons dr Lills e 1gr 4, hy Coptuin Yan Velle, I Genesal Seré de
Eliviares” revislen of the French fortificatiogs after 130 Litle was eonverted ints ar
impertany foriress ko cover the région hoteeen the Searpe and the Lys, and Lo Raak
fae Maybeoge-Valencirenes poiitten.  Tho forkress eonsisted of o conlrak cowe -1
ferwn ipsetf, surrounded by bnationed ratiparts and 2 citadel  am? a beld of works
wt o thstance of ¢ to 7 kiometres, & forts agd 3 battedes wera buik,  Tint none of
ghese works was brought ep to date, Thers were alse o be 15 additional works
ant 53 battertes to Ju Baril by civil isbowr o the intervals betwaen the forts when
mobilisation began. A gavcivon of 150w men znd 415 guns ware allotted., Lillc
woisld thus have been o plage of comsiderable military imporeance.

Finatetal reasons prevented 1l snademirabioy of fhewholz of (the Frenck lortresses
and iz was decided, early in 1914, docde-cless Tille sinswog ofthers.  Thero was i gooel
dral of oppositics t3 this on the part of thase win beliveed] Bhat Che CGermans inteuded
to snake o wider swoep IR the nocth than the General Staff allowed.  Fab Dalfe held
ta his deciuion. g 1zt August Lilla was converte] alicially fato ao opet fown
bink o measeres bad been taken to fameve its Targe stork ol war matetiad,

Lills was the headeguarters of the 13t Region and 1he rat Acmy Coppsin jeaced ime.
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Cinmeeral Parcin was appointed to command, amd tool up bls duiies an 5th Avpese.
These consisted of the military commiand of e 2rea, and the various depots within
it, the collection and dispateh of druits feean thes dapoes. Feor the defence of these
he had rescived ne instractions.  Almenver, Ioo00o Tles and 1oooame ronads Jud
aleeudy Been sent of to U Telzlan Army, and 44 sections of machioer guas and 75
puns 1 the Fronch Armies. Totthe developmentof the Germaa invasion of Belzium
made it vecessary fo faclude the et Nogior in the doue of the Avmdcs, and ihes
Cenerat Perein came wtler the Commander-in-Chiet's onders. Jofire Lasened to
form & severr of Tersdtoniol troops (S1sb, Sened aad Sq0k Divisione} from Dunkergue
Lo Amubeuge, In order o protect iz coflway commanicatices in the neafh, )

Genetal Percin hastily took mrasuren T the defence of Lille, much 1o the alarm
of the inhabitanty, The Ceneral Lad at bis dispeosal soone 15800 misntry in the
dopots, 7 squedrans of tne oth Chaseers, © batlery of ‘Territorial artidfiery, and the
petirancnt HL‘I.::]“,‘U:I] of gun pensers iistrilnted among thae forks, CH eendegial, he Tindd
340 gras af vareus gelibe, 2,280 rifes doted (586, and poo,cue st thyg.  Omegth
Anyuest be grderard the tawe's ratagacts to be repaired [ ol & provisional battalton
to e formed By ench al the eiglt depeti. Lo thes were sdied oest day thice
batiorios of 75°s, three hotteries of joot artalluy and Lwn senadrons of Cairasaiers,
L, By Gereral Hermen! {rom the depods al Touad.

Oin the evenirg of 215t Avgest, Genscal Herment was sent by General 0" Ao
to arpanine the defenee of e whids progp of towns—Lille, Houbeix ard Tirrcaing,
and Gencral Perein wies sopmseided . This ivelved & mack wider extensian of the
defgnes. Moo more provistonal hatbalions. and [our wwore cemgeenics were formed
{rerrm thoe Jiefasaba y ddepets, and Lwo cycliat squudons Errann LR ePeqrond of the Gty Chass.
pey,  Sevenleen batbertes af 12e-mm. guns, seven of g5 . and feur of goomm,
wore alss improvised from the regources il in ke Hegion, A park of goo moter
welicies for the tapld transport of twa e llalioes was alsa orpantred,  These cpergetic
theasured were admirably carried cul. Tut in tle meantime the creid anlhoritees,
who had Broame fharouphly alanoed by the prespret af the Genman agsgn nach amd
Lzl Losd. confience in General Popcin's nicasene, wear boinging prissure ©n the YWar
fiinisl er to ovataate the tronps rom the whole wepinn. Their efiorts were seccesstol.
A todepram reachod MHermeont ot 350 pme o Hin 2gth ardering the tnnedinle cyvacn
ation of the arca Lile-Honbwx Towieaing.  This decision wos telen witbond con-
sultdng Joffre, althoogh the sl Reglon bad Leen placed in the Zose of the As mics
oR L7th Awgost. Tee fale af Likge, the steeses of Cerman strogities an the elvil
populetion and the seenrngly ubiquitons appearance of Seroiee droope s bad shaken
the towupespie of Likhe, .od the civil authorities bud net bachest the mibtarg.

TR repgive nad 10 be clearsd by § a.m. an the 2aih ;o shis left Gerera) Herment only
18 boues. Waterally the withdrawal was sbheer comfuskan. Yery Jiltle of the stones
and arms could Be got away in the tinwe, wal goo fans, 53,000 FHLS, [oaoono cacl
eidpes, 402 tons of e plosree, Goo horse, wiul 5,000 scbs o0 GQHPMENY were hefd ehind
for the Gormans.  Forfunatele, the latter were noable to fake advantoge af 1Tk, ared
the eivit auihoritivs amamaped Lo evacuate ail of it graeluilly Iy Grain Ly 2nd
Seprepaber.

Fhits basty witlalzan b, unw arranted by enemy pressers, s loesly amiesmided the
merate of ki Pronps, and wdided to the pewcral fecling of belplessness in the north,
wherr the German oarush, alceady formidable, Bovame greotly exagpesated.

Ne Geenwans appeaed i Lille vetd 2uth Aognd, wbeo o ringls patrel passed
threogle Om 37st August o oilcer acrived e anueenced the approach ol a
" stpemy parnises,” Bot oely 2o mes actived on 2o Sepicmbar and took TSR 1L
of e T18te] Ao Ville,  The Frefel dda womil orderad lhe cvacuation of ail men of
mitieary age from e tu 58 years, 0o and Sertember a Landwelr battalion wned a
eprachron of cavalry enterzd tho 1rwn, bot oaly stayed twe days. On the 17th and
Iath Seplember & tow Ukt passed  thozugh, Dot nothing mone wes seen uf tha
Germaks untit Jth Qoteler,

Then, when the Conmens stond fase an the Aisne, the ree $o the sea tezan, and
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Trenicy ared Crermans viod widly each odber Lo oed. v tlesdir seaprerBlve Qanks,  The
ron b Tecarie [Be rokne of ever ingoeasing aslbeily as troofs wers eshed ap, et
finally tha iine was closed to (e aea.

Lile was a rich prize. Itk wvast rgsources, (i well-equipped {acterics of textilc
goods, and its mportant focus of road acd railway communization made it an
objective of the Grat order,  Gapgral de Alaud'low's Datachment wag horying to
preserve it o the Copwn Prinee of Bavaria™s Sinth Srmy won ryshing ep be sveace
&gl redxed diliehnent of Al arins wos seot on el Cebolser to eover Litle lor {hres
iy, N oeder fa nlhee b dedraluremak of Uie K27 Coeges fom Taoroene,

Qn g Qetaler, Triwee Hotl vor VWeiembe, pusporiing o e an eniscasy fomn The
approaching Sixih Arney, was sent fo Tille docdemand 1he ** sirresder of the fortress.'”
e was condutted tor the commander of 1he small mixed force then it ftont of Lills,
who informad him chat thare was acrither Commandant noe garrizzn in Lille , It was
an apen tgwe, 1t anpears that this Uay of truee was merely § reconnaissanee deviee,
b Lwre was oo proof of this st the fne and che envoy was alkowed to retumm to his
LEriems; .

Ry Ehe gt Outeber 15e Goonanes had reacked the sondhieoo sulieth of Fives, and
the lewling tranps of the Fench b Division werr ariving an tho eppasite sldo.
For the next two days actlve skicmisbiog went ar, and the Germass were doven back.
But de Maudhuy had other risks fo coccanter, and the growing strenpih af the Ger-
raan Sisth Army and e mapedity of its oetension notthwards made it aegpesary to
tlrawe ek the clemends of the X4) Corps, which hac sone to the resoue of Lile
ToiMer winss wvvaceeatod oo the gbby aned 23F the anoies of nibilacy age woho confd gel awiy
ceawiled ool odonp Lhe resnds tenssends Fetdacne.

The sbary as in be contineed in analher instalment.

La Grands Chapelle de P'Brele Slilitaire, by Rotirt Lauwlan, i5 concloded in chis
nunber, WL,

RUFLKPIN HELGE BEYS SOIKNCEY ATINITAFRES.

{Wovrenther, 1g935.)—r. La dffeusz matienals en Malpigus depruds 1830 (11 By Major
Mersch.

The first chapter of thilz articlz doaly with the national delonce of Belginm befiveen
1¥50 and 18349,

Belgize indeperdere wis precluimed by the provisiors] gecerement on the gth
Ccdober, 18y, AL Ehat B ey wees, l}l::l,l;_'ﬁ(".u[i_',-, e Aapkinnsl atiny, Ta peard
arpdns the petilsaf o Thech brevasion ananmy of wolwsbeers wan bastily extemponized.
The country was divided iolo foer districts. The troops in these districts wers
calted, tespectively, the armies of TFladdess, of the Schelds, of the Meuse, and of
Luxcmbourg.

Ie August, B3z, hosiilitics broke cut with Holland, and the aso-cilicd fen-days
camnpaign might bave coded in diaosker for Belgium iF France and Great Botam bl
ot intervengdl to canchude wie eroastice,  Hallaed, howeever, refosced ioosipe the
ireaty drawn up between $he fwe vovers aopd Belgioie, and Relgiara way obiliged
b beep her anmy onoaowar footiog, A malili Taw wis passed in 1832, fening the war
steongthe of the militia ar SBoooe. A miitany school Bor oficers was ercated in 2834,

Relations with [laband coetinusd strained for several yeziz. I 1538, Gowever,
the king of Holland, findiog he cotld aon obfain better terms, declaved bis readiness
to adhers to the froaty of 1522, In April, 2830, the Groat Powess compefled Belgiom
tozipn o trogky determining the frontéier between the owe coundrivs, somewhal to the
Gispdvntege of Belgmmr

w. L rorcfel dn Gran Ghacn, Ty C.xpt win Matorene

The quoarret between Bolivia and Pasageny over (he Gran Choeco dates Back o
1552, In spite of all sttemnts to sottle it, it reached an acute stago in tgg2. The
guestions in dispute ware compbicated by oconomic internsts, viz. : the possession
of mines and oliaTds.
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Adter a btie description of the twe countdes, the writer dizcusscs the cruse ol the
cenflist,.  Dolivia and Parasuay were the heritage of former Spanish colonies, znd
the boumdary betwetn them hpd vever bron determined.  Dobivia hos alwayz beso
gnxiges ta Ond an outlet to the Atlantiz alung the Parageay dwver, the apper reashes
of which are only navigoble derte: pact of the year.  Io rgog, afber an unfortvoaie
war with Chile, she wes deprival of inrritos g 1hat gave har an outlel fo 1the Tacific.
The guaustive of the Lowmnfaries of the Chaon, which 2 claimes by Vasaguay, is a
comphicielyd aee, o ot led ta tha authbrsak of hastilitles betwesn the two countries
i June, 1932,

The {iren Chaces is a reaplan about the 2lze of Fraoee, with bately 30, oooinbabitunts.
A large part of it 15 coverad with doense forest,  Aater (3 breckish ducog the meiny
s2asad, and therz is practically nonc Juriey the dry sceson.

The acegent of the militery sperations s Laden froouwen srlicle Ly Teeat, Fanswoalh
of the LUS.A. Artillery, in the Pifendey Joersal (o Jene, 1a3s,

The Reliven army congisted of Lws army eeips (50,000 oen} ) tha Paragoayas
acry 0F Licee surmy eonpa (42,000 e

Tha operaticns can be divided Into thres phasos (—

The first phasza lagted {rom the outbreal of hostilibies to the retiremenl o the
Belivian army 13 Fort Balliviae, in Deoember, 1933, Duerning fhese upgsadiong
young Yrutenani-colonel, Estigerribia, tose to e sopeeme cammand of ke Paragiay
swrmy, Creoere! Penerenda wocigeded Geoesal Huoodt at the bead of the Holivien
artnry,  Fhuy wpeiations cost ha Rofiviaes 3onac casgaltles and the Taragualrans
13,000 (kilked, wannded, and prisonezs).

Altcr an aroaistice lwsting Bo dzve, bostilitles re-commenced, and the sceond phase
lasted KM the end ©f 1934, when Iort Eallivian surrendercd o the Parsguayans
with #,000 prisensrs and = large bagty.  'Fhe loeses inthe [est 1seo phases araonnded
to 3000 Boliviang and zooen Parspnayios:.

Tl ibird phicse, froes Decssalinn, 14934, 10 Marel, 1935, includod the parsait of
1ha Boliviae sooy foom Fare Tlallivian to thetr Test ecteeoched posliion at Wilks
Mgotes. Here the Bolivinns fzuod themeejves clear of the jungie (o a conoployand 2
cliruate that swited them.  Ligth oations wene protby well exhessied, sopd the war
wits at o deadlock.

At [his poied Tle fesr foultern Smulb A merican nations oltred thelr medlation,
at the iesianee of the Teayzes of Nations, and obtainod a enspatsion of hostidlties.

5 Fenseipuements sur les matfricls diartilerde of ler il de prande pufisanee izsus
de fa puerrs, By dlajar Colsoolle,

This iz a fisst Znstatmont of s article in which the writer pives & deucriplive sl
af the ditferept klnds ¢f opduance, in the armies of tle Groal Powers, oy from
beavy mechinec-gons to fieldgpuoy suel bowitzeos,  The infagpmation is grtherad from
British, Amerca, Froonch and Gorman jaurnis

The st chss omatioen! are heavy wachios-guns of r2-te 14-mm bore for ve
apainst afroraft, of whith the TUX. Drowmniog is 2 sample.  Theo Batter, wlick has
beon adopied by the Usited States aod Ilollard, fires wvarioos fypes ol beolbds,
{ecluding an armour-picreing tracer paliek,

The pext class, koown a3 *' cangns-mitrailleuses ' are guns of calibres hatvweer: 2o
wud 25 toan. ebout 1 iech).  Thirtess importoot Bros goianfaciere them, and they
heoewe Ut addviatapes and disadvantages of heing a cnmpramise.  They Gre solid
projeciiles noainst tarks, and explosive rhells agaiost anroplancs. The ™ Cerlikon ™
gorraf ¢o mat. o0 a Cardas-Loyd mewnting, has beca tricd in Geeat Bricatn, The
zo-thm, ¢ Bladzet ™ has Leen adopted in Garmany and inmany sther countries,

Mext we got infantry ordnance of cakibrey between 3o apd so mm., mainly indended
for anti-tami work,  Theae arg sub-divided ioto ounicrows sinaller olissss -

(%) Lzuns between 30 ged qo o, oo vorioos drpes of meooliogs,

(% gr-mm. gons, O these, the bulest " Viekeos ™ las & higher  morsle-selocity
then zey of the others, et e w slower rale of Lee,

(¢} Guns and merias for infauloy acentepatimerd, ol 7o Lo 76 mm.  Thess Savae
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lower weicaities than (B and are not primasily ictendzd for actfon azainst tanka or
rircraft,

i) Infantry guo-howitzers, with interclsogualle tubes. Thess are $he most
origial developreent of small-bore artillecy,  The filex s to give the infantry a0 erm
of aceompunirent as well ag an antitank wenrncn, all in ane.  The calibres wary
betwenn 3o nnd Su wem.  The zsgfye mem. ' Vickors-Armstrang ™ 3 an extresw
examale of thistype,  In this gen the yo-mm. bawitzer barrel is oot renovable, and,
when required, the 2504 wran, guo barrel is inseeted inside it

As regards penetration, 5 wie, urowear is proof against all =nti-tank puns, except
the ™ Bofors ™ 35 and 45 0 30-mm. arsour ma npt propl uguinst the Beavier sati-tazk
gung, and ro-mm. annour & mot promd apaiust apy weapou within 8 raoge of soo
Trelras.

[ef Mountain puoy and howikrers.

hlodern meantain hewitzers have abont double the rzage of thase dabing back o
the war, withoet o nrogwrlicns] iocseasz ln weiphk  Ttaly bas adopted the
" aegalde, ™ Switzarland the “ M g0 Bolars,' the TULH.A. the ™ Pack-Flowltzer M 1.'"
Adl three gre of 7g-min. bore.  (Mher Lypes are the © Sehocider ™ short Tos-mo. gus,
ol the gs-mm, gun-hovdtzsr,

{Pracpelor, tygsy—1, La déjensa saficnals g Eelgignr depris 1830, {113,

Major Metscl gives vs a gccond hastalment of ihis artizle, it which ha troces Lie
hlstory of the natinned defence of Belgium betweon 1530 and 187¢.  Daring 1he fiast
rortion of thie period Belg oo droaded an lnvasion by Holland, and ereanized her
defencey accerdingly. Mot e relations between the two couateles gpraduoally
imprenved, and the danger of an invasion from the notth graduplly dimipisked. Oo
e gther hood, the accessicn to nower of Tans Napoheon in 1353 introdeced = frosk
sonvca of daeger from the side of Framoe. A teew systemn al edefence wan worled out
le 1851, based an the vilowing ideas: (1) the aholitinm of fortresses o loager raquirad,

whom £2,000 were to form (he fel utmy, and 40,000 the reserve, (4} crtation of an
entrenched eamp round Anbwerp. Toates on, diess wleas wore somewbet mediled,
In téiy, Napoteon TIT took littie paing to canceal his st ionist views, of alscs ing
Belptum to counteriadimee the extension of l'rassian power after tha defeat of the
Aurtrians at Sadewa,  Fefgian policy became catlrely concentrated oo the defensive.

There was, Bavever, 3 movement in the coeneny to corticize the attitude of the
Government, and i was at thiz Gme that Licut-Colonel Bozslmopt [wheo wag jub-
seyunently to rise to fame as oo of the @eatest actharitios oo fortifcafion} came to
thee fore amd eriticized the methads of mecuiling wod the low stenderd of reeruvits
chtained,

Iz Tene, 1870, 4 1w was passed fixing the masximem strenpth of the field army
at 1z,on0 fien. The defeuces of Antwerp wers strnopilened tn some sxtent.

2. Reriebfrcamenis sur fos matdvicty S iilede ot e wi, de graudy parissancs {ooes
e & guerre,

Major Cotsculle hers seatinues his article oo modern ordnance. Inm shis instaboent
he dealz with fzur diffzrznt types ;-

I, Light fieFd-puroy and hewitzers,

These ata mostly of 75-mm. calibra s regands  guus apd jos omm, 88
repards henwitzors, and of intermedizte hares far gen howitzers.  The erope of guna
has met geeatly Increased since the termination af healitities, Lot their feid of fire
Bas bren dncreased o 40" or 0™ Ly the adoptbon of A forked trail.  [ustratioas z7e
given of the - Vickers-Arrsirong ™ and the *« Watsrtown ™ field-gun.

The gun-hewitzer tends to seive the problem of & sleple wenpon for divisigon!
arfillery, The 85-mm, " Schueider "' and the go-mm, gad ** Bofors ™ arc cxamyles of
this elasa.

The teg-ram. ** Vickers-Armstrong ** a5 fllstrated as o type of Hght field-
howikzer,

I, Heavy Deld-guns and bowitzers, There ara thees classes of his type ;
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The 12« Held-gun (of whicl tha s Schncider * 12 an examplel, mainly Iatended
for comqs artiliory.

The iju to 155-1em. eld-guon, {“ Sehneider,” + Vickori-Aruatrong,” aml others.)

Heavy freld -bowiteery of 150 to 155-mm. bore.

IIl. Heavy puns asd hpwitzers of over 154-mim. bore,

There iz net moch information availableatusel Lese, Tl A 2qo- oo, Schooeider”
ExI 5 Femaricalie for ids peoond e of 2o metres, aod ads metial velacily of
t.oys T, per second.

iv., Agti-aircraft guns,

The gmaller tvpos of thesn guns have beces varyine frem 37 to 47 mm. AR
iluslration i3 given of the go-tam. * Vickors-Armatrong,'”

Forficog at scrigd targots at medivin aad hegh alecudes, 5 bote of 75 mm, has been
uaiversally wlopted. & speeial descriptivn m given of the ~Schneider anti-girgraft
Aeld-par,

A few nti-acreradg g ol o per calilhees Lave beeo boild (B Ly 220 men). Tlesir
characteretics aro maenl dlee same as those of the 75%, Lol they Hre a heavier shell.

A goecalled ™ Stratospheric ' guo of 1o mm., with a wvertical caope of 26000
raeires, iz said $0 b2 umdee trial Lo the United Staees,

(Sentemry, 1030, —1, La Jdfese walionals 2 Melgipme depuis 1830, (ELL)

In the third chapter an this sabject Bajor blresch deals with the prriad butwesn
tHro and 2904,

The lersoas Jeooash fronn e Franco-Geroman waoe ol t&y bl fo the re 1’)l'g.¥ni:z.‘11.[m1
of 1873, A sohome prapared by o military sob-commisaion was, bowever, cul dowa.
The contlarant for 1hyyg vwas lixed at 100,000 men (2 maxiciom aoncal gvy of 72000
meny,  This Jeft tnatterz in ab ensatisfactory state ) comtpulsory seevice having baen
declarcd ymacceptable.  Eventualty fhe annndl conbinmens was raiscd to 13,300 men,
a fbgure thet was reteiecd untii 190, & nember of pow forts were buile hetwoen
TA7R nad pqow.

In 888, the Goverowenl, baving coue ba Lhe somciusivn Lhel 100,000 e WEeTe
insndficicnt for a mobilized army, desided to inerease the somime ts 130000 by
e vrganizing the Mational Hescive.  But the orgendzation of the ficld ermy in two
carps was oot maintained, aod, acting oo Brialmonk's sugpestion, the diviseosl
arganizilive wis roverted to in rEya.

Ef thare waes any douil thod, ina Suleve war, Relgias derditory would e awver-rem
by Irooch or German armies, thal donke was dispelel io 1887, Dy that tioes the
firat hige of forfe commanding tha (assiees coonecting the Rbdee zod the Solne
Verdun, Touwl, Enisal and Delforr, bad heen compieted, and the Germans had coun-
tered with the forsz af etz pod Thionwville, TEis lele the valley of the BEzwse ag the
oaly cleer fine of advaege,

The wrganization of forts in the valley of the Movss wis enleusted o FBaialmont.
TTader s direcdions L;i_l_"t_;c ik Maaunr wens vach eneirclel iy a gin‘ilﬁ of farts. To
pravent Lirpe from being tanned, Realmant wished o add farts at 1fuy and viad,
The fort at Visd was, bowevar, nevor boilt ;) s dbesnce wies sericuzly (06t in 1914,

The problem of strategic railwayr was cxaminst in adgs, dropred o 2895, takea
up zgein in 1god, and sakby decided whan the Great War broie out,

Warteus projects for re-organization of the army were tabkeo wp bebween 1886 amid
TEQG, T que the prieciple of voluntery vopesement was uccepted.  Tepportant
randificationg weee wade o the Andwerp defedoes iu sou,

As regazds armamend, the AlLini*’ rifle was epluced by tha Wanser in 830, o
108, the artillery wae rexrmed withe tho 73 mn. © Iirupp" qeick-firing guo.

2. Lo Géndeal Clapclid ef ic Aajor Haally, By A, L, Lecante.

A bBlearaphy of Geperal Chapelic zad of nlajor Dailly, who were, respociiveby,
semnmandatt apd second-in-command of the alllikary Schoor ab Brogscls, when the
gchool was firat started in ab34.

=, Lo maffriels drariifierie of deg wi. g0 praugs puirsance issis o i guerve. {110

In this comber Majer Uolsoulle deabs weths Lhre improvenewents caccad oub inas lllery
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traterlal since rorg-1088.  Thess come vRder the follewing Readings @ (a) Ipcreose
of range, {b} [ncrouse of horzontal field of fre, (&) Increased rapidity of Bme, ()
Mechanigal kraction,

Tnereese of ranpe has been obtaized Oy incrcasing the muzzle velerty, leopiheniog
1l gon-be:erl, moreasing the vertizat feid of dire and ingnoving [ke skeape of 16e
prrjecdile.

To avaid too prreat an incregse 1 the seight of the gus, varions metkads have been
devised, viz, @ {a] an improvemenl in Uee qualely af doeT (f o IernEs Whenw T % anko-
foattage,” 4., sumitiiog the tule Lo interngd hydiaulic pressure greatar than the
meximume pressare ik will have 16 stand wolen ficed, and (o] braking at the mauzzie.
There are varicns meiheds of prodoring 1le latier efect, sither by drilling holes
theeegh fhe Barred poear Lhe mozzle, o by addlag an exirn picees scgembiliog Lise 107
of & wakorirg-can,

Cinng in nse Judng 1he war had a lateral field of fire of only nbout 8% Kewadays
by tlee usa of forked trails, fields of fire of 4o and 50° can be obteiced withoat
undua incroase of welght, The tos-mm. ¥ Schnvider Tég " Rasa held of five of o™
Pegides the ardinary wheeted carmiage with singhe or denble {radl, thers ane nountings
far all-reund fire specially for war agaiesl alardl.

For inercase 1he rate ol fitc, vaions devices have bees intreduced foo mpediy
ppening aud eiosimg tie lneecle and for sjccting the cartridge-case,  In the smalles
puars, enroid-lamis g chiergers are ustd,

Higle rutes of fee and high mussle velocities praduce an anduoe sirain on he brakes
and a rapid wenr of the ffing. To save weur amd fear euch s shoald have a
reries of varying charzes.  Maximum clarges shoald oot be vsert whee the aame
regtlt can be abtained with a smailer charge Rred al o hipher angle. Interchangeable
Haings mar alse be wesmb  Fesls in the TLEA. shaw that such linings LI
be renewesd afker 1,000 rounds,

The meehmnicat traction of funs gives tas to 4 mamber of problems.  The pravisios
of a sefhcient nemnber of tractors with wheels or caterpitiar tracks is one of them. A
tupply of fuel that can Le prodaced or wbiaimed i the comntoy it war-time i3another.
Fet hwavy loads, zdditignal axles, twin wheefs, nneumatis byres and special sprirpien
arfangements are roquired.

The 0.5 A, bave tikes {he Toad ie motorizing theie artillery ; Greal Taitain has
dnone a great deal fomatoridng its light artillesy, The prolien: can ba solved in
three different woys 1] By carmying the qun ot o dorry 1 [2) by towing it hy ineans of
& iragiur; {30 Dy the ose of @ self-propeiled gus-mounting. The lattes method has
a semious Hsadvantage: a stalled tngine om the feld of Tattle meaane 4 qun oot of
acton —(To ke cantineed.)

4 Aide-mdmpive d2 Pefficier d eriifieric.

Thie artichs, By Ligut.-Colorel Vermaclen, is hece ronclided,

3. L sperl wiplarfsd en Atowrayee. (v Ty Lieut. Dmjeart.

Urder the Moz Covernmenl in Gernmny, o great impetus Das beerr givens
to motgrized sport, in wlich vwery encontagement {5 given o the yuouath of the
country to maie Lhemsebers panficiens o the driviae of cars and teotes cyeles. The
triiming ia not entiiely of a sportive character  inslrustion s given o militzry Ines.

There are nomerans semi-military or aperting organizutions duerted by Sovern-
ment.  They arn all contralled by the OUN.5, (Olerste oativnsls Sportbehdpde (i
efie dbondsrha Sport). This orpenization issucs poreits of three classes | {1} for moter
cyrles, {23 lorries, {3 £a7s and soveregyelea.

The Germat motor indastey i enconraged Lo praduce vehieles, not nocessezly for
Crofs-oouni Ty wie, bk of o type that 55 npl enlirely tied down fo vee an Ter s,

The ational.Soeintist Automehile carps Las Leeomed o Jimd of reserve for the
motorized serviees of the amey. T los at its dispeaal 26 schools ol instruction.
These provite coarses Sar see ta o penils, 1agiing ¥ weeks, and the courses failow
ract other :;-ejr:ti_]'llruu',i}'_ ﬂ]sr‘-.l'.i.‘l.ll. instructisn is ziven in eross-coenlicy wirtk on
motor-cycles, ASEL
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MLV AERVISSENSCIFARTEICHE MITTEILUNGEN.

{Qetober, 1o35.0=—The Devadagoucad af arr Vacdier Sroul Toed e the prerend day, hy
Mejor-General von Ditreicl: (oomebeded].  Thiz deals with mebile warfare, and
consists of motes on and eluckdations of B Aogtrian Kegaintions {familiasly kaewn
am the 71w, 427, especially Tart X1 (rgic} The Cosrdaf, which vontains thres
secdjpns, o5 the attpck @n mo%ile warfare, the atfack Emaingl a proparcd position in
el warfore, und the defence in miabile waclare, respockively.  The agkhor's
Y Trealacd bors Sor Ve Futune,” boilcd down ag they are to twe aod a half papes, are
aitopezher sl mirabbe and worih committing to memory,  General Pitreich dars nnt
Ledeng tor the schonl dhat Tadivees ghan the fonk and the zcrophane are destined to
guperkede, s chiel biearers of 1ke fpht, artillury and machine-gans, a3 the Inttar have
already superssded the rifle, bt is conlenl Lo e for i troops the most cluient
pegible anti-airoralt and acti-tan® dofoncn.

The Iiefouce af the Beitigk Dingare, by Licut, Tiobl-ATacsled Sckader,  This alile
exposilion, which feclades $abler and sketelics, runs te 22 mapasine pages o ol
Prasnplibed. i Gl .und could be reeommended for study to every AP and nvery
Staff Callege condidate. Tloe zuthor breaes ficsk of the struttuse of the Coanire, its
needs ated denetrdences.  Fnothis ol be quetes freoly from che fecturs by the
seonartic exnork, Mr. C E. Tayle, en " Rooiemnde Aspeeds of Empire Defence,”
which appeered in the RILS L. fourenal foc My, tg3g In perenthesiy, it swouid
b e prty Lo deprive resders of this joocnal of the inforraadion that in urder b cagrhin
ta foreipe reders Lt natare of the Hoval Unlied Service Instilation, which bas na
counterptart ahrcul, il has o e referred 1o 28 U the London Casiea of e sarseed
foraes.™  The ancand sl hoewd trowts of e ovpanizatlon of imperial defenne, and
quedcs malddy dremn 2 rpeech By Tomd Loodonderry us Seorctary of State for Alr
regapding the functlens of the Craneitle: of Imperdal Dofenee, the Chicks of Staf
Sab-Commitice, the Co-ctdination and olber coananilbves, and the Tesperial Defence
Coboge. Under ' the present military stoenmib al the Fodish Fanpare ™ is gaoven
aled \ke distribation of 4l ooy and wir foree, and comparative taval strenpths of
ehe Great Towers. The wyitcr Deee deads separately wicth the great quistions of
lodia and of the Iacifz, ind sumes up fowlly io oljective fashion,

Upor his shewing the complete picture is nal Ty, lor there ure many welk points
sk {he Bratish Empire hos compotltons and encuries, apee and coneeislsd, (oomieny
Places, peprially the Medilerranean, M. afrca, 5 W, Asiy, amd e Facific,  The
dedaction seeme Devitable :—'" I it over 2ame to a serions stengple in disdant parts
of the world Great Bitain wonld oecd strong snd dependabls alles in Eurepe in order
19 keep ber haads freat

Tiie N3 Sdvnean Empiva.  Caloned Heller here diseusscs two books which howe
recently appeared, dezaling with 1his sielject, uped which furnish evidenge of a wade
divergence ab viowz a3 10 what tke QL Geonao Fanpire really was The ouiher
orf oo of Lhese worka, Johnnnos Haller, &a V& —" Tl Frmaiesd (lereaesioon in Goeniman
histary, 1l liviay epis of the nakion, and later for cratu s 1T Jream of its aspioating,
has beceme nowadays na klea sirange o ite people, incnmpreliensibla to st a
fatat delusinn to mary, ti oo man vexation, to his neizhbonr folly.”

Haller makea it kis Busiiemy by shew thet the smpiee of the Ottes and the Staulen
wd pa eomrantic dream, o o Todd wapdl well-cokgoived, but at the sate Lime rengon-
abile poticy, 5t aimed at pradaciog ** e o1t powerfel State,”

The writer of the rocond ook, Ricanla Heck, gives her story tho fitle of the
" Homen Ympire of Garman Raticnabty,” and sees jo bts history the bringer of
civilzodion ool peaee, atd don its underlying idea o apdeitue] readiey in which Jome's
vt sapeeniacy ard unpversal Christanity wore unated 10 fore an urpanic whils,

Typreal of i difleries standpoints arc the atBtodes of 1l renpuslive anihines
towards thee Hapeslwrgy,  Tw dtiganla Hueh the pleviour ssararchy of the Hapshorgs
capried or and forllwied the waiversal idea during the deching of the Hely Roman
Fuplre, Ealler regards 41w Hapslhungs = a foreige dessinarion by roiots whe taw
iz the German Empire only an adwantoed rumipart of thale owe houss,
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Cedonel Feller warmdy recommends both wotlos, with the reservation that their
jurdpments ae le he accepbed with cautlen,

Thx firsl awfomalic electvic afming-aredugemends for auii-aiverafi gras, by Lapt,
Achacider.  According to the clogiro-tvchwical moathly Pratitsches IBsoen, Nos
11 and £z, 1534, the Swedish army fras cose mbrgdueed maebtle andi-aecendd arallers
in which the shoodieg elenmats are conppledely automaticnily Eetermioed aad Tete;.
mitted cleetrically 1o e geen. Thue rafe of fize of bhese aulomalic A4, qons s o to
Lyt poumls pee reinile, Wil maerly yetocitees ol p5n 1o oo mysec. the hoights
attnined arn from goooto 01 400 nodes, Tee nimderstoad that the Crecha-Slovakian
army has alsa introduwecesdl aniamatic aintng for A A, artilleny.

Capt. Sthueider writes this articls o point aut that these introductiong are not
inpovarons, sitce e problems ivelved were all satisfacteniy solved by Dr. Zelisko
ag far back a9 o1, in fime (or their practizal sphriond bo Ly thorsaghly dried auld in
the reat War.  DIr. Felisko started on hiy weork i1 015, wod fuxl gab se fas well bas
proposals, arramgeinents and drals, ey fo Beable i Theoanier, 1916, 10 lecture oo the
ﬂl]]:lil_}l_;[ at Lk Bludeo Tectirical Toslilicde in Wieenna 4o 2n aedicnse which inchaded
tha Inepectar-General of Actillery.  Thoe Austro-Ilenparisn Wwac Minkstry then
aseistod hum in the task of cqoippiog o four-pun Dattery with his ceniral aimiog
appiaraius,

The aukhgr then discugscs ard explaing with diagrems the problemes wihech ead to
oe fackled as cegards ramgiog, cleviedon, JdeiecBion oed fuse-setdiee, AR ofF dheje
Bravineg Lewrt s Lisfac borily eleade witleared theegarprerned maann et vamd amd adegquately
Lemlanl, ther firat corcplelely askomatio antd adreiabl battery of four 8-cm. guss went
into prsition on thae ftaliae freot pear Gaorpe di Bloliai on Febroary 21st, 1998, The
oil-cogine dynamo combination was hield 1n reseove nller {he first ow days owing to
H.T. telag available o the spot. The baftery remgined in action for caght moaths
weith gutematie working. This ineleded a chonge of postiin fur fhe Phve
oHensive.

Tre Qtoliee the pons woers 1efl in the Tine wihile the aimdng arcangemonts were
withdrawn to the Arseral in Vieons for application to o battery of improveld A A
gunz hawving o muzzle velocity of goo myseg. agownst the gdo rogsee. of the eognel
ung, & bgure s 1gw o5 to accownt lor the batéory's eflea caloreed Inaclivily ageinsd.
the Ttuleues wirsce.

Alwwul the conpec Lt of The, Feliska’s pricciples, however, nas ahoot their suscesaiul
application, and ke thorongh tehability of the cquipment in war there reinaing oo
docb:, It needed only botter pens te esbalbbeh doe worch.

Training b0 Ges-profection, by Axjor Flirscly, This article, by an officer whe haz
had nmearly tnenty velr” expericnee of gas-protection, i3 intended marnly fur the
asgistance of reximenta] gra-oilicers, bat i will be fouod instrostive by afl. For
further study refcrenes b5 made to Hanslize's Cheotom Ferfurs e, The 87, Jacrial,
Murch, rgud, p, 15z), Mever's Gas-warfore wnd [Fare poses, Milee's The Chearfon! drm
palh vdidion, 2wy, Veclies Chemie, Tiecie, amd the monthly magasdne (s greafecfion
and Adr-grofetior (Reriiy,

Tt is worthy of mote that Major Fliesch Ieads off with the dutlies of a gas-ofiiccr,
the traioitg of all ranks, and gas-discipline, sebjects relagated By <or gwn olocial
Deferer apainst Sag to the 108t two pages belore the appendizes.  His romarks aboumt
Eas-discipling certeindy geio n improssivencis by being placed 2t the Lepioing,
™ The muintepance of the fightiey ciigicney of the seddicr, while wearirngs T s weazh,
grnd ueder the bnmeediale throat o ellective eoomy gas, makes vecy high demands
ol ELe suldier's slrenpbl, ogead o Pi]yuicn!. T:uups i T g ieni to these demands
ooly when they possess o high degaes of gas disciplion. The foundations of thiz
mas-discipling are oo inoskillio the e af, faovbarizy with, and alselofe confidence
In Ahetr pas-masks, and 3 kaowledze of the maturs of gus and of its hmitations,
Gas-diseipline ensurer in the momeant of dapner that the appropriate mmsures of
proteciicn are undetiaken in perlect poace of mind, and that the seidier’s tphbng
vlhrivngy remaing ummpsired,  This state of afiairs con be buidt wp zod stieioed
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ouly by erpinieg and peactice.™”  Chapter IT deals with war-zases wmler B sub-
by c— Juguifeition By {be natere of cffect . prepertics and characteristics af 1he
oyl fmpercfane wier gases (1oabge Hanslon pe, 16-02) 0 and nowly-diseavered wiar-
grases, The latler seeng Lo resenble the frpditionsl snakes in Irclatd, for the author
says thad, in spite af ever rocursiog sensational rewspaper teports, Lot one sinplu
chomical coebination Tras lesn discesered sinoe e war wlnel Bag twregl ot to be
At 'imprf."l.-‘nnmnt oft the BASES vk e claren® Lhar sear complebely proved their worth.

Chapter 111 deals with forms of gas-attack smder Lo aeaclogs of gas-shell, pro-
jeetors, eylinders, candler, spraving frem ainiraft amd tlie volaches, wsd pay-laombs,
A3 rogavds gas shalling, it apprars rom the various types of gas-akel Tanaedment
beze deseribed that idegs are temiling mers weards what the WO Ly down in
Deferce apainst dezs in that ges sorprise a3 applisd to areas. and mat 1o aoinds,
appeacs to bedroppiog out. The (2ot s thak ground and seeathcr conditions gencraly
cambing tooweale Blerse s lzages wilk ra-presistent saell inctective, and that
they arc botter reflecnd either By bipeing fae, or Ty Dondardiest with pecgistont
Bo#, 1., tnustand —(To ba conclioed )

Amprenition suppdy {n the Gread S ue and Jie folive. Ar arlinls in (ke Fiéviste df
Artylrera £ Conen heaps instanse w00 inztance to ehow how greal a par wes playml
i Ehe Creat WWar by the wdeqoacy, of gendrally inadequasy, of the amuanition
spply, Inofolare we shali strive for mobals warlare, Dot noverthelezs pasition
warfaoe s boued Le come i Ly, We shall thes love mass armics again,
The ﬁu]’hp]}" ol 2l westh memaenidion will e an ;'||:;Pruw:|::|:nf o that of the Lircat
War bacause atmament industoics bave Teen in D meoataue argieized, lecense
corLmUDicitions have impeoved, and alse transport. Arsunation will be delivere:d
by crosscqunery webicles, and alze by seroplancs.  Agabosd thess pamd podets monsd
be recloned chat congumptior will bo higler,  Thiz areldeon will sooade witle ns
urelil pruectiles are seplesd by riys F

fageginigation pf Maped Treoofs. I is reported that aftor seweraf vears of teials
the Lralian ™ Rapid ™ Division, cutsialing of cavaley, eyelists, artiliery, tanks, with
mstorized indantry, ploncers ard gignals, iz e boinw reerganiamd 5o as Lo separaie
beorwr frean mator transpott. "The two beigades compositey the division insicad of
birdeeg sabdie in their compasition become almast entirely didferent. viz, 1 ane hoigade
of tanls, mahanized ardiffery end rewchieeguns, and one brigads of cavaley, ovchists
ated horred artillery,  Thiu chaggn intaodeces e possilelity of fao ' rapie * divishones
by ictenchange of buigadns, boooming corested into e covaley division ool one
michanized division, The x‘:'a:fbrsm.s .‘i“.rll.fﬂr_}‘ R.‘:I'{:.m:_y Caeancasirn 10 Franee, e
olsjeet of thiz body [ {n the case of war o decide upon tho hose military atilizakinn
uf all the tarways o France. [43 compositien iz paven hoic as taken from the
Tuarfes, wobh Febroary, 1535,

Ty Tvuzc throwgh beimg prepaved far 1Fav, This, whizle g besn better said in
Laliz, i the tisle of B ficsd goowal feg3q] of the German Seeicty for Defenee Lobtizg
and Dofcace Scieaces [Honsenlisoher Ve lap, Husnlmgg @ or pager covers, 3§ narls
o ply. It comsists af o mmber af escays on andlitary anpects of the odional §ife
by weell-known woters, the whole srapgod by Tisst-Geooeal s on Coclesliveson. Tha
viicct of the soclety It to awalkien amampat tha frcmae people endersliadimg of o
uecessity for sufficisnt acmed forced, The reviewer, Colonel von Teegont. pradses
e work highly, notiog especially che absence therelrons af anything in the way of
infparmatory or bellivose ubtcrenees.  He enters, Bowever, a soodice’s mild poatest
against * Loo msch schenee,” and iocideotally dacs o pablic service by tiitiog at the
micdern fuslion, prodvsguely evershone, ol poelising ™ Defonge 7 (el te many
SOMmMOn W eecly and expesLiann, 5o thiat mat oy defenae power, defence Ll
defence nolities, deferces seionee, amd many more, oo consloe Uy et witin, Bul eeen
" defence peopalitice.”  Under which fearsame 1itfe Colomel von Doagoni discoes
o L hidden pe mars thar ' ur goad ol military geograply.'”

T Hrarfd's Feaw of War,  Licat -Generad von Metzsck fna pamghlet ol fic pages
sy Fhat the world ‘s fepr of war can be banished only whan all siatesmen, by means of
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spund dofensive patiey, Tnive been abis fo give cxpression {0 and bong about the
wereptunue of 1be peapie's will to prace. A preliminery congition fur this state of
afairy i 1Bo reatiness for selfdefente, 16 enge of mecessity, bat not the rendiness to
ateacl.

(Marenther, 10550—T8e Theust oo Siedfec, the feagedy of the Ausdre-Husgarina
oy B SeptemEer, 1072, by General Heye, Nofe, The wediing of the name of ilis
town, erizivally Shelles, pppoacs aow bo be crpsdalliziag indo Siedlec.

"This acconed is @ short vadraet oo Ved, T of Tiot Fistory of e {Provsinny Laudwelr
Cuwfes, Ty - oR, belter hagwn as Woyrsch's Sorps, wakch forooed wp o the extreme
el ol 1o Aestire Horpatian armics e Foland o Seatember, 191y, Vhe hietory of
this Sorns has boen writton by Geoeral Feye, who wos at that time its Chicl of
Staff, so that what he has to 2oy about the vexed quesfion of whether o threst showldl
be made ont Siedles, in arder fo pinch oug Warsawe, pod when, aand hone, ase o o
the atlempt as mnde, would naturally beof mberest Lo Aasloan readers. Actually
hz aayg fiktle or nothing that is new, st his sidefiphis are ilnminating.  Toriattance,
that for meany souars ottt preeufernso: tn the Prussian ftalf Collage had taught
sy houriesds al efieees, whe Tater were in rosponeible positions in the Great Vwar,
th | B Anstro-Huonsariae Empice would fall te picces 85 320n 08 the old Empener
Franein Teseph cleked his evea: that soch 3 fafc was a natura! wd eevililile
historical development, againgt which it waos not anly of no wee sty Dol 1o o
would be poritively dekrimental €0 nover nations full of Bl aad of pums race. Witk
such teachings many Gerwn wilicers, 1L oy uanenacioasly, cofered tho war with
prejudices against Abeir Ak Hongarian alkies, which contributed to inerease
thoe clemrange otweee 1Tioe This epcprising statemdnt by SFeneeal Neye would along
arpmen? for what Avsteian aficers, foom Coarad Fownwapds, {clt and found herd te
ik np with in theic allies, semething which had corstantly to be stragpled st
and which must alvwars have been 2o obatacle to full co-operation.

Genoral Here thinks dhat Comzad weas right i atiesapding (e oFensive enlution
of hiz rnal, sven without the Gooot co opesation, which Iod besn part of hix
enivanal plan, and savs handserialy enough, " Conrad sevghi in aevendeen duys of
the heaviest Sphting to conquer.  He sueceeded in his mbention of firmby eogaging 1le
Tussian and hokding him fast,  For that we Germans pead thand him and This amy "

The fragedy wos that the Avsten EZungaian [mees in 1l aluence of the corple-
macnkary Gernuae tErast Froon thee worth-wesl, made their thruast on Siedles aknne,
that o [ootedezoel semind caerwhelnting adds, angd that thele losses wess 20 cnzmioas
that LEeir armden wene, as Gonetal Fleve savs, ' redecad te slap.”™

Tratniug {21 Gas-proferifee (coreleded),  Deals with the Serviee paitern Gas-mmask
AT1y, ronsloocbinn of filter, container and packing, mothed of weaning masl, B,
gas-chamber teet, disinfection, maintenanee, arnd gtoranc: deserlos alo e Sppen
apparates, aud tht complote awveratly desiened for protection against vesieoents,
Finally B dealt with the practical tratming of sl ranks in ey prodection, incleding the
chojze anid froining of spectal prrsumeel in pay deteetion ard recogrition,

Paevangtic Procliee .EI?N'!PU.'EHE}}-'F Attt 1V et Tl.r:ljr.l]'-'..:enﬂ'dl Turatneer
deseribes o weloowes poqdug of 1he Anstrian Weapon factory in Steyr, vin @ 20
attaclment o 1he mackhine pen which Jdacs avay with the necsssity ol expending
rucds g vien live ammrunizion in the trainiog of the machine-gunner,  As the edapler
nemd with the gt doe dlbe mads wousketsy possible inside barracks and with cheager
ammenilica owing to the redustion of cakibre, 90 this invention bhas dere e same
for mackina-gunnery, selving 2t the some time the odddioma] difizult prohlems of
fite heing mainfeiasd ak the same rake as with service acraibion, amd the sace
nature are] anwank of 5Imhing beiers reqercniiaged, Titbver 35 oo on clectrically-
drven CcompresseT or {Tote ¢nmnpnresed-air oviinder.  Tha anphbeatlon of the
appraeates o the pochiog pess s catreed owt shenply, after cemoval of the Drecche-
itk and insertiom of 1he sienoth Boer s (s sbenphe to vse o its sesuracy CcomTespon:ds
with range, which is from 1o to o metres 12 & rle, imt &0 be considerably increazed :
single roonde can b fired az well a2 sevies vp to 40 rouads, the contont of the magarine:
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calibre = 175 in.  The chief recomeendulion the writor gives is that the suachings
funoer feel: the sarae when wang the poeamatic practice-attachment as witll the
real article.

The 1ol Tupeviod Rifles én fhe Rustlan Coamfenign, tprg-r3. This I8 cepimeontat
hiswary sf a &ne fgliimg Tyraleas coma, and simpiy 100, Ta lggs than a vear thoy
lost ten and a half Lhansand oéficors amd men, put of toclva iRoosand, Incidentally,
Haron Schhlder mentioms (ral wier Faly deelared war the four reginen s of ‘Tyroless
Kaiser- flper Bogged to bedrarsleerad donne the Rossian 1o the Thelian fronl, s s 40
Uelund eheir native conntry in the mouraing they kuew,  They wo kapd, Teavnivur,
in the plaing end gwamps of Gzlcia, whie 0 Germas Alpine Corps was hastily roinsd
and fend L B “Lyrol, thouph aot (o man e mooetou fromk, bt only Eo ack aa
rescrve, 115 une Leing stricely Imited by the polilicians, sines CGermany had nat vat
deslared war on Teaky,

Fhe remaining articles e Eiis nuomber are . —The Teckuing' Pringiples for the
Sifing of Fawiculars, in which Major Hriipl discatses akso fypes, desige, time
of czoction, and SatTying capacity of Hirse indhrsoengabie adjunets of owiun liin warbioe:
Hir cenchuefing instalment of Colonch Zellner's 3uclieal Srevcise, No. 2 aned a nole o
Fiald firiug o the grand seale by sobined arms,  Accorday to the Gorriess detla Sera
this exerize, which ok place in the vaMey of tha Kooy aiter the Tialian Mol vres,
was caricd out by a division to which catps actiflary ad beee 2lpttod. mlso ac
Armay Artlllery Group, tards and aereplanes, The infantry ilsolf woas most com-
pletely equipred with O5-mm, nliclry-sccompanying artillocy on niales, f3-mm,
ireech-moctars, anti-task puns, 47-moe pons, aod also new boavy neachioe guos
{2 van). “Thers are aldo reviews of Tha Sfistory af the Lavdwely Covps, 1914-15, Tow
Gieneral Heye, which inspired the Gret articke in this nember, and of War withot
an ssuy, a btie which i5 not Action, but fecl since in thiz book Gereral of
Gendarmeric Fiscber ghves an secount of haw, the supply nf freups laving rumn out,
be and bls policemea delended the Bukoving apainst the Russions altocks, mrabing
up by activity, skl and ingenuity whal thoy tcked In nombers, draining sod aros
For werual eflect agzeingt the Hussiane this amail Tmad of Yerocs cven tmltated tha
utlse of mackine gun fire by ostng ratéles aad the naise of artillery b discharplog
ihe raluting-picces need wormally i overy villape for making juybul nokses ot churgk
festivala.  In war tho Tiwe lesdee's douch iz soon recapnized sven Lay #iwe rands and
file: ol the cther side, and ur own treeps rebiring in 1914, veformd qoile clenly
to O Qee D'Clock.”  Io the Buboving, Fischer's talents and ascomplishromiy
were soun reeognized and led the Fussizes eventuvally to theie lask, and lowess,
Tafenl L price on his head, foocs roubdes demd, ooz alive. Fortuntatsly
aa mrnny bl 4o e paid gt on thiz account.

[Docember, 1935, 4 suceessfnl mudan v siiccessfrd braskii orgh by The Mwsseens oy
Major-General Steinitz,  The {wo cvents referved to occurmed ducing 4l Line that
the dusteo-Iungariad frant wesstabilized atong 1he River Strype, o tribmtary of te
Unizaeer, o June, 19e8, and in the winter of 1515-36 ratpectively, The samce
Fassies Corps (the [ind) mads hath attacis, snd ak ne groat distancs apact.  These
teo alfacis ve che Strepa position are diepurtant Dovaese thay seree az milestanes
in ther Tuidery ol the developmant of pazition warfuze, ond the experience that they
affardedd Swclped o pree the way to & fundamentat change in delenee mekbhsds.
Hurthes, a Russian acceunt of Lotk battles exlsts, writlen by Colone! Fesnvmos, and
prently assisbing tavwaads o curgoect approcigtion,

Lhie Hussians® first attack cama on Beeember zgkbh, fats. Te wes a crnt phete
strafepis sorprise, beiky preceded by no conceubration of fcavy an.illery, oo baraliaed-
ment wed @0 wire-cofting,  Kine days bater, and afler five days al heawy fighting,
ey cadlod Lhe fight off, having lost over tosmo officers and men,  Thére t= powr
tlle donell thak the Austrizes lcarnt fram their sacoms the wreng 'esson, n that
they atleibated it to holding o steenply fectificd Nine o slrength,  They spent e
Mext fve sl 0 ingprovieg the forkilentions.

©n Jume gile, the Rwssiens began their second attempd. ooy the stryps Lne.  This
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timta they started with teo days heswy artiliery bombardment; thay bad active
artlllery cbservation Iropy seroplanes, took photaginvha asd drepped bombs. Thn e
2 pauss 0 the fire their putrols caee owt to ascerinin the exact state of tho wive.
n the 6th Tupe ihe assanll come with such Yebemance that the position was dver-
run, and ine Rossian Arony Comnoander ordeced tho ITnd Corps to swing right,
101l up the Avstrian line and bring atou: mobble warfare,  DTaszive defence, with the
fremt bne beld by barpe numbers and ealy small apctor resoried, wag the undeingg of
the Austrians. Many of them were capturcd fo their ront-linc dugouts, jost aa
the Germant wers 4 menth fater on the Somme.  Thedr faitare tanght then a noew,
deeper and less rigid way of holding the front, just os Bie Ressiang st fom the
failure ai their first abempt on fhe SErypa dine the pecesciy of systematie artillery
preperistion.

Cenrnnnd, waed e mears wf its disposiiion, by Colanel Besdalle.  The fvst part of
the Auctiian Fiead Service Ropulztions te apocar wiz that for which the grenfest nead
was feln o axist, viz, ! Tart KL The Combad,  Sioec By publication other parts
brve appeared one By one, the latest of which, Part I, deals with Comoend, anid
the means over which it disposcy.  Tlesu subecls have of recessily heer already
dealt with to some exdent in the Parls previgosky published.  Part T eollects and
coneeatratey all the peoeralizalions o thewe snbjects which tha caciier Tazts cantan,
fays down e privwiptes theeral, aud shoald clear op in efficars’ minds many points
whick Lidleato appeared to he tales for pranied. The relationship Setwren and
the Juties and responsibilities of Commander and of Chicl of the $tad arc labd derau,
bait it s alsa established that the troops themsebves are fhe ehief preans je dhe dmnd
of Iradership, I position werfere cavsed Bhis fact 1o be lost sighl of as far as the
Infantry are concormed, flese Regulalions, envisaging mafila warfare, lay dowi
clearly that the chivk Basle in Yelbie falls to the infapiry, and that Infantry decides the
barthe. “Troops in areoneed wobicles are not regarded af 3 separate arm, but ax
puct ol Wi infandry er cavaley, as the cage may be.  The increase, owing to mechiani-
zatian, in itho number of the englaeer's tasks i regognized by ying down dhat 11
etpineera most often Lo moelorized.

Finelly. as regurds Camamnnd, it has twe main tasks t—

{1) To kol ilsell fren from cveey sysieem, and abways to choose that methed of

procedure which best sults the exiztiog circumstaness.

(2] Texallits medsus 2o be guided By the intention of surprising the caemy.

Tank-troops in the frantewark of tho ofcratton gf au Arary, continmes the accoutt
from the September member of Liove -Cobosed Jielowds stedy of a concrete cass,
the objeat of which way ta shew infndcy olcers something of the ' saldem studizd
problem © of the disimbation, incevparation and empleyment of tanks, The general
irlen iz =—Ay @ conthietion of tha sitaation ot the time of the battls of the Marme in
1914, ™ Soully," fefore the Eupcrior aumbers of © North,” retires to the south away
froen Faeds, " Worth ' collects b the area Amicni—Beauvais—Oisors, & New
Avey [the 1oth), its srsesvbly being covercd iy 2 Cavoelry Corps un Lhe Seine. The
abjrct of this army 2 to pass roupd I'zdy en bie west, crossing e Reire hatwreen
Pariz and Vernon, to mesch pia Hambouiltet v Orleans, amd do stride * South's ™
line of communicatiors on tfs lebt Asiwk.  The 12me s 1T enid of Aay, 310 ab bridges
grer the Seiee ure down, Oppesing the 1otk Army on the beft Bank of the Sciog zre
only portices of o wechareed divisten, bot sther tecops are on the woy
from Champagra and Verdun, The sofh Atmys operalions are dealt with by
Lirul_. Cobtonel Michoux under the heads (1) The erassing of the Seine nnd covatico af
ap Armay  hodpe-head, (2} Dodging. f3) Captare ol Hambouwiliet  foresk,
(=) Cffensive in the opn sonotry south of the fiver Qrge.

The 1oth Army consists of 3 Corps of four divisions vach, ad Bas had abloted to
it from the Gonoral Heserve B tenk baktalivss (i foor regievents), 2 tank-teanspert
soys, and 1 Army tank park.

‘Ehis ipstulinent grves e acrangements foc the Seine crossing and the dctailed
arders for the sung isneed &y the left-hand Corpe.—(To be coneludel.)
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finbber, By b flevier.  The story af ewhber i v cacively Lald, frome ids discovery
ife Beazil by the Indinng In the mikky juice of the hoven, aad thedy ase of it fur malking
naljesls wotertight.  For theor huedied yoars theo weo of sehbhee was lnited 1o the
nuesiglel:nuediond of e wild rabbee trees, sinoe Navuce's awn salvent, the lates, cardled
and caulbl mal sarvive trozespare. Aloot 1don, 8 Rew 4rs acrived when & sclvent for
rabber was found iz etlie aad wil of terpenting, and rukber could then be sent 211
over thie world.  The deawbacks of bardenang end stickiness ramained, wntll 1t was
dizeorered what wonders conhl he woiked Iee wolcandzalson, or the addition of a
pereeetape of sulphus,  Thizswccess made the fpre quoeedlilie. A facdher developmens
Jeel to Uwe msuintor, eborite, which has fownd st way into very paeny lrades Wild
riehbier conld net keep up with che crormonsy increased damand, ard il was supple-
maenfed by the prroduct of rebber-plantations, mestly o6 the other side af 1w w e,
viz.: IR Benilnone Asios Fwenbwadly the astomelik, followed by tlc acroplatie,
orovpht ruliter o o a leved of Empendence in Che worlids narkets with iron, stecl
and cotbxn,  Syithettc subbwr wns achidd af e nlockawde i Cermuany, [Hubber had
ooen leng kogewn 43 & Bydrecazbomn in the Acedyleae seades, o paelviier of lsosrene,
Caly, iz :—(C, 0000, and the Germans frend themselves Tncceel Lo ananuiactere
., ae somekling ws nour 6 it as they could pet. Owing to the expense of joodaclion
the fate of synhetic rubber was scaled as doet a8 the war was weer, althougl sal.
stitutes Bad been procinced from cheaper materinds like calciuom carbide.  Sinen the
war tulber has made aee meore preat step frward, inothat by adding a small
propoclion of ammonia it has beeomer ool 1o preserve the arizeal latex durlap
trapspore, and at thie same tima do nwary with B necess |y Sor st sl diciad soivenk,
Tiw milky juice geotaiging the rubber can wow beodeliveisd eiber in tande like
pedandeunn, or, further condenged, 25 & pagie in barrels.

Thee: cennineber of this number cantaing The Peok of Honour of awr deiillery, o
compilation by eeny well-known geneer ofligers, m whizh proat deeds by tha artillery
are relazed o e Aenoed Forees of Chine, by Predesior Parske of 1erlin, which pacs to
show that Ching 19 na longer a5 weak as it was, and grows sdoonger cvury year, the
Matianal Goversaneat hewing made preat ingravimenis especiully b the iy aud
air fovees: Niphtur Dy Marvches 7 and Wargprgfite and Erongiides the pist af wlhick
iy that war-gprofits Teeee sdoays bror a Festure af wear, that ey Tiarne the nativod
ceenemy and cedocn khe juscluosiimg power of monzy. Uhey have oftan boer
largely fictitious, and bava lud ta the eost rectio of L'i.'-]_)i.lil'. They have also Brought
abeout over-cansumplion and rize in prir.r.'—.. W vugnoimics will, fherefore, strove
to heep oowne war-profits, but shere s anether way of deadiog wilh thom ! Ehes
aellod v deft do the reader’s suagination,

Tlhees [odlerwiag ara reviewed (—

Gl Daeket's Precteivg of War,  Colonel Vauilicr has Lroaxht out a linnk
(Bercee-Levranit, Paris), webk ths Lilhe, cortaining extracts froe General Bouhet's
writings, and notes by himesld ta edochdoze o Qoclrise thot i Bhe warlare of the
future i sesult of thi strapgle i tle 2de widl e devisive, Marshol Pétaa says in
b3 prelace, ' Dovhet™s work is an incxbawstible sooree of deos, el as Taware of
lightly calling weepist and dreaines one whe wikl peelaps ane Aoy be secopgniced as w
peophel 1Y

Tiin Firdlish vy, e Copt. |, W Kennedy, TLis is tae latest o appow of L
merics, Cf Forekpn Aamim showoe by Fhotogroph,™ published Ly .. Womooarcitor-
Verlag, atsdam, Gz photogiaphs, 2 mark+ Colanel Angelis pradses these pactuces,
which are réally admirabile, and points aut thal e additian o the neeraction thay
reovide, ene ean even recopndze cheasly feom thery 1lo: sping aniciating the whole,
especially the hapry bend that ceiste Between man, borse dad euuiyeent,

Eyperience af Wair—a Nepmd i Fhree Volwones, by W, Biloges, puldisked by
Crethlein and Co., leipzig, is intercstinp for severa] reasons. Tle author wes @
slaywright and stage-maeager, whe hoad goised 5 name with noeels of Lee wor of
10y, wihwe be ook the keld i rgrg. As o eeptain in the Roseree, ancd ol (hio
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apeof fortv-siz, e joined the Brandenburg Grenadlenz, and niaeched theaugh Belginn
iz ven Kluek's Army.  Zie these tiooks he dees not attempt war-Ristory, ot strivey
corscientiously ta recond what e himsel! expericneed, considering is o daty tulliers
and to pustrrily thal sach experichees should dwe recorded,  What with the iaitial
atwioe, the Maroe, the Carpathiane, Yerdun and 4he bt wedreat, being wounded
as A compatey eomamander and again a8 2 Bafeadion commaznder, e certainly gat bis
wentrein pieanat of fizhtlagr,  The Austrian ceviewes voesiders that doe 2 Drossian
cfficer he in mnusually sharp in his cnticism ot thae lofly, bt sighs neverticiess for an
Axstrian weiter of [ike experionce sl ceual {xlent.
HoA 1l

WEMRTRECHNISCITE AMONATSHEFTLE,
(Formperly TrAr wand Wra_ﬂrn.}

(Chetaber, 1015.)—The Fffeer af Fxfrlaupr Lo, Ty Do Healinpee,  Apart {tom
_¢.P|:in-tcr eil=ct, which is gllg!:f weikir Biareeles, sk aprt from the poimnous cifzct of
the paser of cctoonbion, wheele ' belonps 16 anether pade,” the ellect of explostvr
Rombs gan he divided op B (o] Toeco of Bmpact, (L) pressure of the deton atien [gass,
and fe] Hue ade aod e 0T shock which is felt by objosts swrronndieg tlee peial, whesn
the exphpion oecars, bt possibly teraote (o it jinewn s Lae " distomd, sifack ).
Thime thiar cascs are Rore dealt with mathemativally, witl: wpecial reference to
Licut.-Oodone] Jubteow's ' jundemeental work ' oin bdw Ceushaction awd FHifer of
Acvial Lowbs [, The FE. forrnal, Manch, g8, p. 182 and June, 1528, pp. 361-363],
and i the cpse of [0 o Thenr's ferevda {r. The BLEL fouresl. Deeember, o35,
P 7100, Lhe arbicle prees aiso an extensive bibliography on the subjeet,

The whilaty fur Aviey grvposes of cfvil MUT. vehdeles defromling au Hielr staiz af
wyear, iy e Blanft. The expetise of motorizing the peace thive erny is 5o groat that
{bere is wa possibility of any nation fromy the bastosd helding rexdy ie prace time the
1.7 vehicles wwhich will e ﬂ:r_[ui:rcd wrr plalicatiion, eeen if thore weore pot {he
further proditative Tigtor of such vehlzles geowing suteldute.

Msanaid todelerisining the suitabifity for farther use De. Basaft Al gives anumler
uf sLinw ane shawing zecording 1o the bme in wse 1he amasal 6f wear nn vaneus parts,
cylinder, peston, piatan-rings and eranbostiEl, of 1T engines of a7 Wandersr ™ motar-
ayele, a Grakam cor and a Hille letry.  Tlene investizations of the amgunt of englau-
wear show Shat wnder permet condations 1he tade of weer of A cpging is slow, so et
alter so0u0 kilonelres no essertind replacement? nead be undertaiten, i Jieey s the
vehicde s been oy driven and loeked after,  The curves ol wear e jinilivhed
show 1hat [or similar use boyend the milepre nomed, the eagime will soon mguiro a
gepreral graeTival, wohiicts will tzke considerabic time.  The wailer proposes accotdingly
thiat vivil malor-transport according te the mieage 1an be elassificd as () 8k far the
fromt. (b fit far the line of commaunisations, vy o) 0L Mo haoe service

The Fallicr-flevdenveich Standard Crerees for fhangs of pas-pressuve aind velesily tae
the Eaveel compared wodl Piesa fudicater diwgzane,. Capt. Pasehen, whie was permitled
to be present =t the making of & Ficso indicater g1a-presadee dingram of the firayg of
a ritle at the Feis. Thon worls in Tresden, fnds Targe duerepancios of the resalls wihen
eompured witl Heyden sich's corves. Ile antlzipates sfmilar diserepancies wher the
v indicator comes to be wsed for recording gas-pressare sk velocity s long guns.,

The Farpoctance of the trevunn Frown Ceal Sudusivy deweiotion for Germawy's
War Fronmuics, by I Metzel, It was said on the wide of the Allies that they were
coreitd to vickory en the woves of oil. The woealid power O will play 12 the pext
war AR even Imore degisive role, bub Gmemmy wil Twz loss aflecked therciyy, The
afdvnnee af sgience anet ol fechnics kas piven Germany in its felds of brows wozl an
almost inexhawititle sece of o8, and of by-products whieh are of imparteooe frr
war,  Thend o il consumption of 34, the MNationad Geglzgizal Fnstitale has
esiimated that Germeany's bres i coal wilf last her {for 400 years.
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A3 an examiple of its ulilization, the Aydeificztion branch ef the Lenna Warks
worked Up it 1534 abont 2Booon lons of raw brown ozal far the manutactore of
peiral, 4nd the peoduction of e faller i 035 i3 cxpeted to be 300,000 tons
Statonary Picse] engines aircadty wandi fue bane prodused ter-gils,  roblerns stll]
to Fr sodvod ore che produoction of town gas fram dwown goal, and alzo that of
oil foe aircralt Livsel engines, of which Germany s alitl imnording om0 tons o
WAL

The sutject is fuily desh widh m " Lifty years of Coeotral Germae Drown Coal
Mining " [Verlag W. Moapp, Hullc s, Suadep, pubhshod by the Association to
commEnarats its jubilon.

sofor Velieles far Mar gaepnice,  This oaliche, whick deoly in saccassion with
metiziznd troops, mechanized traops, and danks, i oof o somewhet clamentasy
natwie, exevpt whers it epnmerates the peincipal fandy wufer the beselings af the
ciffevend sations,  Aooingt France's 3,290 tanks, 10usain's & 300 sl St Brtaints
Goe. Gerrnany D none, nred was obliged to toprostet 15em an nmaneres Ly sleg-
tercs of weodd and cardloasd. " Mow Daving 1wown off our feliers we are in &
pusitign te develop this aom in wecordanec with its lmportance, with tho added
Tadvenrtage of using the mask e feut of 3ty ki straight off,”

Migwsed Migrer by the Servisa of War seonoute freparation, The refcionze is to
Totesd prines, and seme indication of kow 1hn propusels contained in thiz grticle
came o b mande can e gothered feomn ehe foltow g fighees, The valiee of Germany™s
export of patasle 100l from b7 million marks [b 1935 to 234 milling marks in 103
her wotal praductios of potosh: (0l from 304 million tops 1o 7035 to g milbon (oas ie
f431. A mining dircctor now writes proposing the wie of the e patasl mincs
luiter bhoing, re-building and escevatiog where neccsiatyd ag siores Jor a year's
supply ol alf eational nescativies for war, row raderids, priral, sxphesives, medical
staies, wlolhing, food, ctc., B fact everything the nation seeds, vxecptios the producty
& boavy industey and buitdipg macertads,  He points ont 150wy wse mines Ls
in the hicart of Goemnany, 30 Tianover, Thiidngen and Saxony, by the tise the encmy
put s far ag that the war mipht well be considered over,  The cditor io a feotoote
pelitely pommts ent the exuavapance of theae praposals, bul he is not sure that they
wernld neE L o good ider a3 regands storing armeniiioa, .

The reenaining articles o this number ase Techudead DHTadtics v e vomdnsd of
afecianiomt Formgleens, tn whick Major Dertkao has o defend o moiswedesstoomd
remark of his, that Gecorany, in stucting the mechanization of Set army s late in the
day, " has zuficetd ne heaen throogh Leing spored ber share io the initlal toocobles
whiending the development of inechandsed vehicles,'” and TAe Pook of Flaxoxr of aur
Arkliey, in whick the Lditar of IW.AF., himseld o ganner allicer and an ordosoce
axoert, pevisws sympatheticatly tlhe Awsioan work Lizuriirg this tikle, and writes
apprecialively of the achicvements of the Austro-Haoparian wlillesy, the officers
of which he says, ** were to o great extont eamincers who koew their jobs"  Tisut.-
Colone] Tustrow thinke, bowover, that the claby that ™' Austro-Huagary in the equip-
meot ¢f its heavy high angle are artillcry and especially i its ammunition Ied all
wrmics,”” would bt hard to sabstantiste, and poinks, uz prood to the ¢oatrary, to the
Muastou-ifungaran gz-em. Howitees, o coastal gos, denng the war with ditbeully
adapeed fur feeld service and which remaioed always difficult of trensport. whils on
the athwe bind Lhe Seeman gz-cmv mortas hat hfore the war Leen constructed
thrsughont for 31T, lesnspoct and service la the Geld.

The Lock ic bexdily recoanneended 33 the work af reat soildicrs, wlo wacainyaeed
belore and ducing che war sitvations £l of responsibtlity and ticle i axporicoee.

A oew develepment this montk i in the nemer of periadicais ceviewed and in the
space glven o cach,  Théy isclmde seven Gennan {of which one deals with 1Tle navy
ard thren with the abr forca), the Rolfelin Relge dos Seiences Militaivee, fiva Lreach
tieecludizes the Repies du Gduie Milltalve], and the two joeraals, infanery and cavalry
Tacan Wushingtoe,
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[Sromempber, 1a38 =The Fered Quettfon of the Shvagael Il Lisut Colonel
Imstrow tnvestigntes the smount of protection gifoeded by the shrapnel helmat in
the poest, aned fands 3B (o have Beoese vory smeMl. Lo fgtpre it will be ewven 1osg still,
owing L the decreesed importance aibebuled To shrepoel zenerally, and the ceplace-
ment of the l2aden by a steel bullet. He pints ook, Crom o conpsecison ol the
gectional areas of head and helmet, the latge nandier of nngges which the sheepned
hatmet coeverts inte Bigs, aml alse the many cases of nooeased injory to 1hne head
viensed Ty the belmet boigiap snd splintering Inecder to atterpt to kean pacs with
ieereoddl arnteanation wod fire offact the shrapmel helmet will have te be made
havier. AWl the disadvartopes of o hegvier shraprel kolmet, both to the wearer
are in manafactucs, veally he compensited for by ks advnntames b Woeld $he lous
of protection T 20 great as o rede nel & dighles belmel, of alewiciom o even of
featbier 4

IWorle Eeauonticy and World Armtament, by Count TBrockderfi,  An interesting
reticie of jusoeewlat anusual type.  Ie laoks vpon the Groat War as net having
endasd in TR, bl ws boving begr cerried on by gther means eeor singe,  This
Werld's Fooramic War braloe set openty in £he autemn of zgze, witt: ¢he makeriad ane
econombe crivis of the United Stales aed the cegsation of 4bat counlry's pmontiog
eoprmness crodice abrodd.  Forcign trade dwindled and snemploymeni. fegueea some.
There Followed 2 perigd of sainall messutes, sicce the politiclans wora unalble to read
Phes wraling an M walk,

Tun yenis laten, in Seplemier, rgin, cume the sgzond act, when the prund erashed,

It dawned on the peltivicos that tids was no anall erize, bod implied o workd-
wide eaonomle strupple, the and of whictz ik was Eﬂlpns-'..illh:_hr loresee,  Taecisioal
mezsures bocame potmanett meoasurcs.  The tise camo of co-onlinated systena of
blockarde by peacetal means,  The third zet will arive 25 saan as tarif walls have
Tz s condiruins a5 te affard o gaps, aod ail ¢xports and impors have coapsed,
Theo will follow that preoducl of sver-industrizfization whick Aratote France foretold
whert he made a2 Pome Minister of Lhe faterre sy o Parbouend, ™ Genthorees, 1
dermasil war with Migreitia, becauge it will not Loy sur bests,”  Or as Couat
Frowkelor F puts id, * Then ina desperolc sbafc o steonp nagion will remember that
the swonsl can alao Taowmed s o Lever Lo open Lhe eloged aToos - of the methels of a
Farsips natieo, IE was nof frocn wand of et [wares ATk D Cremncoasere TLangeive corpalnlated
in rard, but for want of wili-power.  The {Scrman will-preweot Tras again awakened,
ang serides towsrdy new decisions.””

Erefaralion gud Hepair of Sguipment af 82 Frowt, br Capt, Welentnnn,  Even [a
nnaving witi fare il is et possible fo wmagiee dispensing alkogether with trenspeor tabile
refivic ¢hops.  Inostetiaoacy witluee, do which we are Lownd to come, iospite of the
solliei's trakniag and s desics to the airrrlrazy, @% wos s ong side Tray do defeul
itzelf agalast tuperice numbers, A very strong case can be mwde ost far small
warkshops close up to and well distributed alang the frent.  Accaedicg be Cant.
Sesgmann afcer ong day of a batele on the grond scale the follawing will have Beeone
unservicealle ;—about 7 200 guns, 1 to 3,000 vehicles, 3 10 4,000 th.g'2, And 100,000
io 1o piffes. Aceording to his figares, aleg, of these there con Lo repamet —
in wonkshops rmediadely behind Bbe front gt Lo qotl, b lurger wirekshops Barilor
bk, 20%, to 30, in tlee bome countey, 108 to ooy, e est Deing drcepraealte, Al
ruch a time the demands on transport are extvemety heayy, amd 1w saving mm this
itent due 1o having small transportable werksheps well forward woonid he very gosat.
The zaving of time is also & preat copgldaration. The writer woud also include in
the work of {hese repair shops the loading and filing of amtunition, f.e., the
atsseme bty of clements which have been font wp separately from the Lase.  Herp,
bowever, the editur poiots out thet ik is karder tg follgw him, as toe oijrotions une
obvions.  Ammutiton should be made rp in prace 2o secunty, and rot among Qo
disterbances of war.

Car Supply appropeiate to Alodern fendilieqs, by Capt, Ruprocht.  Tnothis g

T



Ihz THE ROYaL ENGINEERS JOURNAL. [Maney

the most importact copdition is thal futvre wars will no lomper slsrl wikh a, TGl
declamacion and military gebipn on et Iud, 1;:0*&1[‘:!_‘_." witle a Enrpninne addaek Bimn
the aic.  In quel mme attock Lhe hostdle aicmen iy be relied wpon o pay speciad
attention ko gasmneters, both te doprive the civil ponolatisd of 1ledr ligse, and to
ufirer tleir wili Lo wire.  Io fact, here |s sur old frend Selireckiichha:! back agaln |

Capt. Raprecht pleads accordingly for ft) gascuioters to ke placed underground,
iy thiy wero built durlny the War for the German Jerigibbes {2) pit coal Lo be used Jor
pas maaking instead of brown coel (ul soe Phe B foveass, December, 1u3a, P 7ed.
whare D, Pathimaod srde oot o p;nn-d cass Lo the conbia ), aed (33 Lhe con fwal 6d 0n
cizht-year-cll wohewe b o long-range rupply of gos to the wick of Germany by 4
petwarl of maing radiztiog feom & single conteal supply station in the Fukr coual-
1t

Tl succersful wse of [ong-distance high-pressure gas muies in Americz and in
Germay, where Sineg 1911 & jHpe-liee 270 miles loog aed 8 o 00 jecles o diaeeter
hat supplicd =3 millbon people, s membone] by Copt, 5 MaecTe Row i Tha TE,
Jowrnal, blacch, egug, p. 118, in discassing halh pencration at collieries

Gevmany words o Regenech Jusiifiie for Notional War Stresgih. On the groonds
thb e Criead VWar demcnsirated the nsueficleasy of Geman's proparedness for
wue, aidd that the prospect of o {resh ordeal Ly Bie of the nation compels ane 10 Atk
if awery step has been talken it prepecation therefar, Lieut -Codong] Jestrow scooaels
anropskal made by Capt. Heoniing, aml sl when o Maliowad dlescaccl Trslitode for
waz-shrngth is o be fouedmt. Such ze iectitule would ndecdale o sfoagpde with
pnpeptzinty and hoeranr inefeieady, and would freely dssist io ite worl ™ the eest
hnportaat of the wotion’s mimsttes” 15 perpose wounld accecdingly be to opet up
every splima of humin and techoizel poswer amony the people, 1o sck ity gun tasks
thitsin, to test tholr reaudts cancbully, and Lo make on o sl seods toods ws to atality
jor war The tden of the peeossby of o remeargle mslidede af this dmcrepbaon will
wake bopdway onby gracdiely, for i€ bds noe past and oo teadition, bal onky Uwdefiedls
sasle ot aliscoreering gutlo Lew means of fphitag, aew methods of batils, fresh maw
watcrials zad precedses of manufsedure, in preparadion for fie wnr of the dabene.

Aluniniien and Narfanad _D-:f.::r&r. Thid seane Walilez, alwe tnoke o ple
cxisting [imagmary) baetzier Iwlwenn morganic and crpanie clemistey, io that he
Brst inuele u bypicaliy arpanis compound, urea, CO{NTL), out of s typically inorganic
isarez, scinonivi cyanate, NELOKRQ, was alse the first to prodoce in 1527, out of
one of 1ke widcst spread conetituents of Ehe cariii’s crest, a prey metelhbe powder,
alemiomm.  In tBey Bunacn made oluminiem: by electrodysis.  Thirky years later,
after the invention of the eleckric furmace, i Decienee of ardivesel use, gl wils e
casily prodoced thist its peice fell in BNy years from 1000 marks per kila bo 1ol
fus pf, per kil Tn 192y, the warld's production had rista to 234,000 tons por yedr,
al which Geomaey and Canada nroeducesd one-cignth cach., There are now fory-four
allays of aluminium oo the neatket (for Wi prepertics of doralames, Jaytal, ez, o
The BRI Jowrsal, September, 1028, pose7h theer ise haviug grown voormensly with
the advent of the sutomaobete ared aveation.  Iks prircipul seatoe bean boedendecl wbanegag
{Beuuitz], which ronbuts by an plumicnde nf woer, el weliecTe in B deaomd sdate of
gosdouss Cormany preaesses only {od smzll extent. Lange guartities of lhaexite
ot herabfme w25l imported, buet ooy for chezpoess’ saka, saot an ' Adumimum
Contie,'" which candocts research and encourzgss develapment, kas worksd out all
tha procosses (oF obtaimng Irem ordinary aluming the woral amoant of alvciinium
which Germaoy neweds i wer, thus obyisting the necessity for mmpert.

Orndaticn,  Dr. Moukhs explaiss why Grienlaton Uy mwesny of the sun is by oo
means ad simple as soine peuple sappase. e also eclions the soul aecacate
mothod af onenling the gons ol o battery, wviz. o by layiop them all on (ke sooe
star, ‘Uhewm, judest, the berreks =re troby parallel

fnternntivied Awieinedbade Radidbinions 0 Pavis and Loadan, Datoker, 1935 Short
aotes dake Uwse 2wn oxhebiticos mastly tegether. The Germean automaotale industoy
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was wepuwscited ot the frst time aluo in Londer by several fixms (Mercedes-Tenz,
.Y, YWanderer, Horch, Adler, and for accessoriea, Houch) 1l anmber of
differcnt rvprs of car was sl very gread, &lty to sty frieones were (Ul dewr
capectnlly in lonries  mote fmes bave gone sver to the centaab tobes frame © exhaast-
pipes wene cern used as frame-parts ¢ trres have hardly clusned o these B 2 ris i
vogine peerer o dicsels are still ussd gniy tee lorrics, bl with them zre profarred
swineing-axles are mostly in front, except for eross-corab ¢ six-wheelers 1 Crmpledl®s
Titue Bird was an attraclion: oftendance good, Tat ne crdwd,

Wood gar af tanree of poteer jor 174 Tescribes with diagraes the 3-ten Vomag
boery usoed, and gives an necoust al the ceries of briabs whicl teok place weader Tavdvestr
Bl Enme at dhe Feckmical gl School, Munich, in 1634, A full loa? 30 Mires of petrs
or #7 Tilps of wend woeem wsed pee too km, Fhis works ont at preseat pricés to A
wiske, for the pettol and 4°17 masks for the ges. Meoco is established the apwing Ly
nsing wiesl zas generators instend of oHoengises for looies and ammibuses nunaing
lanp distances-—lor fuel only, snd at presecd prices.

Sipnats, e he Professiewal Aroey, Frause’s Striking Foree (Vg mnreiter's
Verlay, Botsdam), fieet. Calanel de Gauble says t=—"" IRST in the held has made such
progress tled in fotire cable, visual, and the roener ate superselad, sipmals il be
comfmel o radic-telephety atone,”  The book ways wppnaenily written fof Germans.

Aelilitions thls monih to the magazises reviewed are the Fiehd Azoillory foursal, and
Armew Crfumtce, both from Washingion, The BE. Jowrnal, and the Afdbilerrt
Tidek it [Denmark).

{Becembor, vig1s]  Conf as o Miiitary Ecouspsre fFeactar, by Major Hemdler. The
aedoplion «f roal as fecl in the place of wood end charcon] brosght aboot a fuadamental
chanpe e the whele realm of economic developmenld, a change, hewcver, which oniy
gradnally Lecame appuerent. The sttealioe chanped first in that country Wi
beth possessed conl waed fnnnwe Tenw Bo usa iE—Great Dritin, 1o 16oqg, Dedhey esod
pit-conl instend of cluceonl fur the first time in the iron ipdustry. Tlors Began an
urdreami-nl rie in manafactares,  Great Britaie was the crodle af the fundamental
inventions and nprevements i the cwrd freportant trade means of produetion
the watld,  In Enplend al the beginning of the 18th centary a most wrgeand g e-
mend of memees, e stecm-cnpgine, wig invented, and james VWall prefimind at,
Theee dulinwed a 1ime of cootromic devetopment in Eoghout, landky parabieled in the
history of Ehe warld,  The peefesticn of the sleam engeme hadd o vast infinenis on all
brancios of ceonomici—minieg e obileiming and working-ug of raw materiuls uf
wvery Kind, wood, mekal, slane, vl fextiles, and sepecially the chemienl industay.
Similarly, peeRms of coprmueination were perfested  Great Tiritain's wir onel Eranla
fictts became more copabie, mote stanetthy, speodier, and thas sapedor o the
Meeen of cbiwr malinns, Thus England bocame the firsk masioe, colonkal, 1rading and
industriul Jrer in tiwe world, Inowheeh FCI":'!'I:!.U'I'.I it Epew nod only koo to malktain
itself, bk alan 16 expand and grow strenger, Fa thiv sdataaf affairs s fusber furedz-
inenlab chames could come antil anotler stion alee posscesing e necrasary coal
cheahl ficed iteelf having the necescey pobitics prelimicary conditions seeh ws Eod
existed 1o Eppland's case. 5o it happened te Germany. which e the fardler
advantage of possessingg peeat forests, United politically don 871, we e rewadt of the
victopious wir apuinst France, Sermiany wis able in the shord 3ime af facty pears
graduelly L owerhaul znd pars Great Hriteie m ilw matier of key-indunatrics,
fermany’s eaarmouk 1l in the prodection of pit and brown ceal {rem 35 millien
tons m th71 to 277 million tons ie 1o g, Is o seasure of Germany "2 economic eyl
niet during ther period.

The Great War shesverl the power gaimed from the possossion of raw materials,
and the danger whick Fies in being dependent thercon.  The wailer expresses i
satopishmend thet it a coontry like Germany, poor moraw meberals, these dangers
were not appn ehended and pearded ppavnat. acd he quoles 1he Seccetary of State (¢
Interasl Affairs, Clerens von Delbrick, upun Germany's poafomic npreparedness
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far war in tqrg. ‘Uhe simple explanation, which he dsses, 13 Ehat in Gormany, as
elscwhese, rooone eavizaged a war of any duration. Gersmany may well have been
esoasmically propared for the war bor Jesdens expectad, vie. - soe thal was to be
o%er by the andwma.  The Entente, forther, under-estimatad the e required o
breag down Gormany's resistance by blockade, throwgl ovetivoking the might of
Crorniany's goal, by tacats of which ehe was abide ool ondy ta keep her ladustrics
aeviecy, bul fater on by exporting 2oal to neutrals che was alile to keep them neutral,
i ypite of Boitish Infloence snd Ehreaty.  In seturn, Gonmany gob ores, metals amil
peavisions. Ty rprl, Gromaay was cxporting aver 25 millios 1ans ie L year of
mib and brown goal, coke and beickelbes.  The writer quotes stireing apols by
Flayd Lizorge and Markhat Frech to the Brilish nuners, which show a corment ajpnes .
ation ot eoel's importanae, and Jamoets 1hot 5n ook vnderstanding prevailel on e
udlier gidke, suthat not only did the Serman zronps in eeticonwent neglect todestroy thn
mines 2t Rétluene, bat that they d3d aot even shont 1hem up wbtorwands,

Damdel asis the b of te Upper Silesian eoatfichds, Garmagy yepis the proghest
cokl-owier i Europe, peodiciog i saeg. 262 million tens apained Gioeal drdeie's
2y miltiers.  The upward tewdency of production I both countrden slws
g improvement of estraordinary significacce when compared wilh coonemin
devvlopinent iz most other countrss,  That wirich has faken plaze in Germady,
ik tlwe very time whoe her ceonpmiz positlon is aloost legetess, 5 Foe to an gndying
botiof in the nation's fetere, aimd in contdence that eidor strangy |r!iL&14:IEJ1i]} Cermany
whil tramph enrar all disecnltio:,.

Erom the expetlences of the Groat War am also of the Ifalo-Abyssinfan war 0! van
be mainfeimed without exagperation that wwars coe be carricd on enly ugee0 Eher
ks 0f a sntheient oozl sepply, and that the suitaiikly of o country za an ally
vleepuenels apon Al Arpoeet of coal it pessesses.

oA Neadmay " Cowpede Mars ' on Verduw i Anguest, 1904 ? by W, 11 Coured.
Sinee the Sehlisffen Plan filed meey bave writkon attacking its sonemdnens,  The
most abyious alternative, without vickuting Switzerland, would pFEThApS have Dwen
to attank the French Nue of {furtresses, gy the elder Moleke intended . Licut -Colonel
Tustrow. o his Feldharr wwd Kricgsfeckuih {pobhished by Stalking), pusited ont the
weakndsses of the Sublicften Plae from o dechnicsl standpeing, srd in anailuee of bis
works hur sugzested that a rapid connentei attack o Verdur woubd cartainiy T
bronght the Germens important [aitial succesan.,

inothis article u railway engineer dlacussos the railway sitvatisn and conditions
wost af Blets o Angast, 1geg, end gipeciafly the lines leawlig from the German
franbier ta Verdun, i coder to slivw Bow czay it would hava heen Jor the Ceormena
to catry out at that time o coupe-di-mein on Verdun by meass of the rafleey,  That
the posmabilicy of such an enterpriss shoukl bee cuntenpleted at all postulates definite
provks that no reel military control of the railwows converoed exigted at that time,
and bl the ruilwey personael op fhess lnes was by no mweoes friendly to war,
Herr Conrad assoces s un dbwese points, T i3 neteworthy that, Ju prupuscy 1or his
raid, ant armourcd trains, ol ordinery relhng ateck, running oo lhe prace
schedate,

The remaicing avtleles in this nwmber are —Afeqipeursat of ike Rexistmece of
the Profeciife in fhe Bore, & mathomabical agliche, with pressure ddascamas, in wlick
. Hubterer dizpusses the known methede of deturmination, and Propdues 1 Ty
method uf ditect measurement, which lie has developed.  Shertly, he uses the
ascillatary srrangeroeat, aned deteeniines by meats of an electrival indpetive mathed
the velocity of the hareal whee frer [fe, slungl, Trem the rusilding welseity bime
curve by difsrsntiating ance ha pgels o resislunce copee. ..d'rh'?.!'.nf Fire without
Ulgeryation, and Weathor ard other Corveclivns, by Capt, von Wremmaler, Shrapoef
rzed by Hegey A fitlery, a ballisticsl example.  There i3 alic 2 nats on Synffobic
fizeliber, s made by the Hugsiang,  Uaing the complicatm] Luviny] procesa they seom
io have F-:ﬂrpud short at Betadisn, C,H,. Witk the Anerican Acetylena P1anEs
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Lhey arvived at a ubber caflest Sepren, whick ot proseat has e disadvintages of
smelling horeilly and aacily rettiog hard. A thard process olidizes marthool pgises.
There is 0% 2 Malteding review of khe U énerial do ' drtilfe 2 frencaisa,

FAL

P HTELF AT RESHIEFEE MR FIONIERE,

{Arovember, 1035 )=The tihpased Crpaainy by the IPTpd Corps of the fazitele o
Bemendda. by Major Huesadl  Aller Aasteo-Hunpgary's fest disastrous oflonsives
againat Soerbug in 1y the Spzlian front waes re-csbablished along tie Danube, and
remained yuicdly Ehere weldl 1be Conirel Powers, 0 edder 19 openup 2 mfc roule
coanenmgneating with Turkey, sdecided to climingts Serdin from the war altegethes,
il e-poomenced fn Detebar 1915, the qopauest ot that vouriny. Toowas aa langer
o pun.l_.r. Mustra-Flungaripn atlair,  Lins fime therre way o campasite pronp af arminz
under 2 German comerander-in-chief, Aackenser, 20! the phoe he executed was for
the t1ih Serman Army wond Bes g Sesteo Heoparian Army, assembled in Santhern
Hungary, o iavile Serhia deee saoth aceoss the Davabe, i former cost and tae lateer
wrpt of [Tebgade, while the tat Duleatlan Ay invadsd Jrom Sefia by moving dae
wert gee Niscl, Mackensen was at Allenatein on September 104l when Tre secaivod
Lis cccoes, and Tis Chief-of-she-Stetf eloct, Mojor Grietat von Seecll, wwak adso in Fask
Prussin. The happy ecuple reportd at Temesvar two days later, and found that
theit tronps hael alrewdy shecleed ariviog in 1he assombly areas

Tre ¢rovming bere deseribesd by Major Tessell wHi orders, taiks and distribution of
the pienecrs, bareative and maps, is the ferryving of the LR, the right haed corpr
uf the piib Goeman Army, which tagk part on Lun devisinna ] frpnls, of Sameacdcia,
1o miles dowogiream fom Belprwde,  The conlitions were, a tiver aoe kKilanetre
hraad, of varying curcent strengibs, sad oy 1o 30 feet derp. Somendria wak ktdwn
iy be one of the shronpest ensimy points, ot there was the proat advantage for the
ablaciken af a larpo and benviby-wooded island. Care waes fikes To giin bhas isbanad
wntiarined, s that the strip af water remaining o e crosnd was oirly a fraction of
the total width, [Feroving was orfeend o sbart on Ovlobrr oth, at 3.45 3.m., and in
<he Jeft gector, whene this waes done, ehres Rxttalicts were aeross a0d forming bridge-
head by 6500 e Do the right recter, henweovar, thers was delpy and trouble.  Mikky-
theee purdanns with neacly 1,cos infantty on board, bring anr bour late, wore veught
Ly akeylighe afloat, and came unger heevy infantry and arlillesy See. Whet with
this, and ales migjudmog the streopth of the cuerent, anach inereasml by thrae days”
Neavy rain, only 10 pontoens god were. son] FERyieg s ther stopped. Tanding
Erdpes wete stecfed on Balk banks dmrecdiately. Dy Oetober ol the 1ith
Carman Army was aceoss 1w Tianehe, bot still withont a bridge behind it On the
17¢h & foabing-beidye af lighters made up at Dodapest ardved, and way built in Ly
the woth,

Oince 1he Armies were over the Danehe, amd in the cese of e grd Arrey over the
Sy as well, the conwquest of Sorbin, eemied oul hetflinntly {rom sloat Ao finak, was
aver in oag and 2 hall monshs ™ 5o to sprak witle the waleh inore’s Banel™ The con-
tribution of the picneerms to 1his eesolt was iedispensable, and theic work receved
due praize from e Coin O, Bol something more 13 Gecessary 1o explain how two
Armics could carey ouk anccesslutly the crosskag of & difficult river against oppoaition
in lews Aan one moeth feem the date of the operation being decided wpon,  This
esplimation s fortonately avaitable. The writer says thal & represenlolice of
Germen G 1100, (the party mest inkerestod i the svccess of the enterprise), Tiend -
Coi, Fleatsch, fater to becore D055 of Maeckenser™ Groop, bad higen neoegaisd in
Bouth Muogary since AP, 1oy, ie shodping the pellem from overy side, and in
mgntis of Elorough and onobtrsive reconorissance, had worked it oot o such detadl
that iU Lipedly needsd moro than the treaps to arvhee for it immediate eoecittion”
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Auchae-fonls for Field Brgtvieced, by Michur Thybidase.  Seebntho goneget prmeeplas
which showid guide in the tquipping o field cagiacers with vemhine y-deiven Luals,
amlwluy im fle atore of these tools. [t i3 no longer a questior of the desizalility
af the cpechandration of engeeesr fiekl units, 3E B 0w frencrally recagnizedd that aoch
mechaaization s abialolely T [raschedzarns erfordertichy, Thers bz disagren-
ment anly as to how wide thiz mectanization shomld e, Pven on Hilg pmnt there
is unanimmity i deciding that feld commurmes sluwvall Lo lacler wilh machingry a3
lightly as pasuble, and should carey with them always anby the ooclesery and
prower-tuols ameessery for juls that have to b capried ool immediately. OO faida-
rrusnlal tinportazece in Ahis o lier 1% the quesdion qf sieiciakist weeed orneral udikely
engineer.  The exprriomies of e sl wir poind to e ter, Fgli SOIMPIENFCS faesl
remain (e, and whether Solly or parthy maoberized will imee e sepe mesh ezl
cauipment  Bridging and other wnits whose wrsk s fother Teet ean have moch-
snicaf gquipmeny Larily dhiierent from that af the Aeld componics, oned of greatee
seape,  Uhee ponel bo Be aimed at, with respeot o coplacemenes boile of pessonnel
wawl mmakersl, s B have a vommon stock of ginilar machioes.  Thooord what i
acommng b all wnils, cosgseies well reguirg apogint wels for spocial tasks, 0.2, for
rmauntain ar frteess warfnre.

The writer then considers the penesdicnt af drive, the ui]-:ngum. diesel v, ecgrburctior
prematie, piston-comprisser o rotatary, sund elecleie; and shows peo jrhologruphs
ab trailer-umiks, Az repards the tooks themselvos ko redias 1o pazrwinas e bicle [odun
The Mof foveepd, Decgmbize, 1934, P 671-), ashding only thercbe 2 Tvring-bamaner
isdom 1s Dreughkt Bacl by fightly comnressed air, while the forward
AbTnar is Calai By explisian, and rammers, prewmateg, exploaion oF diesel, {of pile-
driving, alser & poearemiic hamd ramsser. The pliolograpbs mebnde boring, slefung
and fﬂ-l‘ﬁiﬂp‘ oela, and & _]_",,-h.p. aullisard-potor mouoied o g jrizntonn,

Ewmpptegnezat gid Fegbizing of the Meoruriied feefd Comnfany, by Capt. dedten,
Two exnmples from tgF; show haw uselul materized eoginecss woulid 1lwen have been
Wheran ueand Bie Lulk of the Gurman $th Army advancal againsl the Hussian 1zt
Atmy at Gumbinnen, i bad ondy one Corps do gnuatect gy eighd ek ageina the
ahenncing Hesman znd Anmy. As this conpis wak enalide 1o Talel upa Il Iwsadans
the Germuns hed fo brealz off the Lattle of Sumitionea, 1 motorizol engincers had
Togwsty i la Ll Ao Licois soath of Alersoein, in proofd wiich was specially auitabls {ur
aieh an operstion, the falelal orger for the Garman reticenent belind the Yisula
woukd nint hava bron necessan 7. 3Jrn|lar]}-, the gap botwoen thee Cerman st sowd rndd
Atrtiics at the batele of Lhe Marne coudd fuigve Boei o fused uaciker s reoge cffvclively
il motorieed engineees Tard Tewe sevaitalde 1o Biovking dhe copey's wlvate, The
battic g the Qureg could thee has e bear caatied Lo s vicoioes ead, Afior thosas Eac
nepresste examples of ow nrotorized eaminecrs windd have altoreel the coorsan of
wernds, Capt . Mel{zgr assures os that the warfars af the futare will probabiy produce
siniler situntioas ared apporlonilies wome aftes than Ritheete, He thop investigates
the endarged Fpkore of alilidy of the cagineers owing to ther hcicg garried 15 moch-
amical franspart, aed Aliows that ok w1l legd foa greater degres of indepeairieoee, und
b the teeessity of providang for thceir own defence ageims ool oo v The
Lasiz of his demgandsz is that the ambaciection of Gekd conpmnies 35 gl merely 1 now
and mure pleasant means of progressien, bot semething whiclr onens ep fregk felds
anl pzsibilidicn,  In oorder to be egual bo lhs new hightr tasks the molsrized Hell
ragineer IAUst b geineated by somcthing of the praverbind cavaley spirit.

Fretick Tlewt ou e Fuplopurent of Ponserrs diering Vi Mecemzsis af Aeloreed
Fobmadiohs, colsistn of e oeds froe Fipleigsaed sor do mgeeesors o f'cu.'_.f.'f.'.'.i' I E;J.'.'.:.'.',
Trars 10 aned the Afawie! gy penadd e péie, 1939 (usies the Totier, owing bo ity Lider
dase, espestally where the two anthetities differ), the aljecl heing 1o flow Geomae
rcadess, wha have a8 et 0o oficizl publications on the soidect, the great impoctance
attgcked by the Frengh do the conect oge of the éngineers jerming part of their
roatorized devisigns,

e wliich gfhe g
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The remeining artwles in Lhis member ane The Fraindug of the ArHun s inley,
uned Preetesed Tl iy of the Mioneers on LT, Felfeles, Iroan which et appeass that
i1 bhe Crmrmon Armiy e pioneers dieve dic awn motor Lansport. Theta ara alsa
inclwdrd the title-page nmd proface, regpeodieceed i focsnade 0l x work on the Desfoe
of Feortrerses, daled ayry, bal sl pellisleed 0e5%0 0 o dise ol Trehical Frrns wsed
Far Jhepiugeen f-'uw’i;f'i,'.(.'ﬂfer.lr, L'i)l"l:"lllil:"!l.! Ty Majue 1¥inter, with chefiaitions and illustra-
piprs, Tt raelocles adan sl k nites on Yaeben, Drialmone, Cechors and other grest
forhilication experts, aml cives the characteristicd of the different sckools ol peooam -
pivl, Snrtifecatioe,  And, finnlly, the acccunts of twd expmyles o good Lrealidoen
wark denn pecently Ly the Germpan piecers:i—i{1) The cleainyg, which Leded a
fartnipht, of tha débeis when 3 mailway funnel eoder canslaecdnea o Bedin collapsed
last Augast, burvicg mnctecn werkmen ;| (23 Ueonlitions harricdly wndertaken to
prevent the spreadiog of the e wbich destzoypm] 4he Wirelnss Bxlibation in the same
mastrth.  Un both cocasions mackonicel el pooecd Bnvalualite, cipocialiy motce-
s fur collian pad Tened Binsders up 19 29 i in diamster, and the sweating Aaoee
A ER T Tnr caeting thrauesh stcel shact Linog,

T oAL.

THE INDIAN FORKETIT

Scﬁmu:kerl 1535.—This numher preacnis 3 new fealaacr i the form of a tecksical
erosswerd [ Dut thees U5 more serioes mutber in ke shape wf an article on the increas-
ing uge of imber selsfibwles e Tinrmae. The prootem that exercises the author is
that sberl and coporeln aro oostiog timber to sech an oxtont that there will be na
market for ipach of ihe toak cow being prown i Governmert plantations.  Forest
alheers e af oecessiby telook oz forward, and the tellowingextriact is an exomple
Y Dingreaverents in the manufagierg of subybibutes my L wcliced every day, and
By AT aclde, whea these plantutions are matuare, sulkel Helesn will hieva frprover] oot
of all knowiedpe " The autkar sakes cortain suggestions of a practical nature. The
subjeck i indeesaling Lo eoineers a8 well as fecsters, and is furiher diseussed in the
Noremlar snbier fudde Fufra)l,

The = Capture of o pychon " deserves potior, as well gy ' Mites feefanpnfaris amd
Flackwater fever ™' ) the dowees of thiv loee are said o bhe o etiain mme:l}' far the
clizengpmmyngovnted curey ore sganibed. Unforinnately for the lay reader, 1he de-
seription of Hue trev itsedfis giver iarather teclmical isngdage, and we ace hot teld
AN S TNLTL Y SETEITLE

Qeigder, " ATetal spraying on wowd © is given & lagge space. Thz progess ¢ongizts
in thr discharge of inmnmerabic partiches of spoee netad with @ low medting-peinl,
szh ns tin, from a king of pistol, flu volutdizabion of {w meta] Lefng clfscded by
oay-acetylene lame,  Severnl experinents, wilb o eiew 1o tesling the sesaslunce of
timler 50 treated Lo mgisbare, are deseriled. Thi eaperiments canret e said tn he
very sucersiful from thes point of view.

(o che other haed, o oew syadon of Aoid impregnaticn inte ticbers, details of
which ane: puk giver, i@ claimed to be mone saccessfut.  Sapweood treated By this
procwy 1% sairl to be as doreble a8 heattwood,  Whtreds up to date, 45 % orae? of
timbes in pine lops felled for conversian into sfecpers was mojected inm the forest,
practically the whaole of thiz wastzge will now br gsable,  The Railwoy Boond 1s
quoted a3 stating thot a seving of 8 ennes per sheeper will Le efentad Ty i syntem
af impeegnation, whiie the Tife of such noomters will ha constderably cxleoded.

" Medunguyzm Brdge ™ ixou gomd example of weork carried out By the Torest
Engiuevoiy Hividnm ol the Madras Forest Divisien.  The hridge is over the Xadm-
prushia rDveer i Aatabar, and se the avticle will be of interest {0 those YSappers wha
serwed against the doplah rebals in o2z, 1t consisty of dour letiios girders, 62 fest
tonp, aod is designed for 3 moving load af 15 toss,
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Y Fridera,” a uryptogram whivh embodies the inivals of the Forest Feseapgh
Insticuts, Debea Tae, is w composition izvented and pateated by D 5, Hrishus, [or
sirepptheniop timdwe in neonediale Lostook witl iron, for examipls in spiked Alecyrera.
1t 15 elaimed that it doublns thea Erabiirag: guewer of a spike, thar it lengthens the e
of @ apileed sleepsr, and that it loses none of its elicierey in exireme heat and aald.

Moazmber,—hir, aknesam contributes an artivie on sl dimensdon stock,  IIls
tdesy, wiready trivd in an lndien S{aec, suggests & oeans wleeby e Todioy puasant
fon fandpy his Spfee dime, and add te B3 inconie, by sepplying manofacioncry of
wooden articles, .7, bed-leps, wille suttsbly sized [anke, which he covld tirs vat
at neglizible cort once ho Badd Enveslet capidalis e hasd-saw (value, gy, 18, 25 The
source of aupply would be the wastage corserueny v the exbroetion of byper stock,
such ps slecprers.

Thae ™ Thondzkulam clephant ™ §s & goerd biz-game sty

En Fdtnrie ] Medey we learn thet the ™ Comitd Internationale din Rais, ' st o et
in Pariz in Jouly last, disvossed the sdyvisability of combatias by propagaada 1
ticreasing uec of sobstitetes for wood.  Hat, 4 mar be asked, coudd the wenld's
availabls foreste poesibly ment the denand for timber, wore the use of scbatitoios
checked ? From almeost every partof 1he wiskl cumes the ory of the deplotion of forests,
with which afforestatie, at lie proscnt intensity, cennot possibly keep mace,  Thae
very next oxcerpt in the notos, an artiths on * wogd focl peresees cowdenp,” remrarks
ihal " whatever forest growth was easily attessible in the glaeng oo dle past has
meily diseppeazed and is becoming seanty in the vicinity of populated aneas in 4l
hills.* While this renios the case, m Iodis, timber substitutes mast be fannd o
timiber wlil have o ba inepaortal.

" Heads i Milly cauntry,'” am exteact frean Seelinm 2agereering, deserves study,
whil an article oo " and Reclamaties o the Taower Thebam Coawl' fromn the same
Juiper, tells Bow the problem caused by the lacreasing adkaliabioe of itcigated [andg
his Tieen £ ugpessiully solved.

BPaceinher —-An article on the Jubbol State forests in the Manjab malayas is of
inkereut, esperizlly s those of us who have scivest ic Sirmek- - Uere 15 w ::l:usu.up yigue
ol bl Chur" that outstandiog keight 2o miles 505 of tha summeer capital,  Aacther
crdicle unoaerial seconnaiyance degorves menrion as showing what awiation cae de
with regand o ihe ckploitetion of forests. & previous pround reconaaissance hal
lasted for somie weeks, Bad cosd wome Hiswsinds of tupees, and had Bvolved somn
deaths owing to tles withealley nature of Lke counbry.  Aeria] Teconnaiganmse with
the 2id of 1* maps, proved capabile of incating oM importent clumps of tienber that
sucmoit worth & vizht on foot, and the obeervers fram s Brighl ol abowt 1,00 oot were
able to ilentity the main species, .., teak, @fn and hareboo,  The Miplds lasted far
fwnn dlays, ol coup Hy, Soo only,

It pride of place in this nomber mest be piven to o photo, with description, «f a
ticnber bridze Luile by Lhe stwedeats of the Dalaghat forest school. The Sodpe
copslets of a ceeleal spat of 337 ami tweo side zpeng eack of hall thet leogth, and l=
presumably desgoed for raedivn Toads.  Practically the whole ai the work, a3 weil
it 11 furiongd of read alignment ard cunslinciivy, were carried ol Ty stadenty,
wmbering, nocordieg to the shots, aboat g8,

AT,
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