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INFANTRY FOQOTEBRIDGE.
By Br, dlaor R L. bleCrxrnoy, naa

I¥ the Julv, reo7, number ol the R, Fournal an article was
published entitled * Some Ideas on Field Lngineering.”  Iu this (wvide
pard, & aud Flade 11, Fig. 4} detalls were given of 2 Aoubing foat-
bridge—to carry infantry in single iide ot 3 distance—composed ol
1igallon easks, light 137 spars and 10 planks.

(In case present readers have nol Lhe welume in quasstion imme-
dintely b baand, the drawing iz reproduced in Fie 1

From the first, the iden appealed strougly to this wnit. A light an:t
gnsili constructed cask foothridgze miglt be very useful on zervice,
awied the Maanad, Part 111, contains no information on the subject.
Further, such a bridge malkes a liztle material g0 a very Tong way, nnd
dutached eotmpanies of Sappers & Miners are not overburdened with
ficldworls stares.  Gaps over real water, convenient to cantonmants
and of width smoll enough to be spanned with the exignous iaterin]
at the dispomil of o detachod company W the form of the ordinary
heavy fluating brider, are rare it India.  When water at all s avail-
able it iz wsually of considerable width, amd when it 7 2 cuss of
possibly a 166" woi gap, it iz [ar more interesting to ths officer and
apmtienlly instroctive to the man to cross it in veality with & foot-
bridge, than to use the cquivalest in materldl in making some
20" of heavy hodoe leading nowhere, and consequently somewhat
Incking in conviction to the unimaginetive pative mind.

The cask fontbridec ez was secordingldy altacked with eothusiasm
iy the 5. & M. at Secunderabad, as they were in the above position
of hawving 2 wet gap of abour 160" al their Jdisposal, fogether with
number of sqralion cnsikes quite Mwdequate to cross i with the
vrdinaty heavy bridge.  Experieace soen showed that the iype
sugmested was not entively satisiactory in detatls—tor oz i,
1ob-gallon rasks ase mod obtabasble in Indiv—uond experiments
fubowerd tor see If it conld wot be improved upon and adapted to
lecal conditions.

As aresult of these expeviments, which have continned on and off
for 2 matter of a vear aud a-lndf, [ can now offer the detadls of wint
we consilur an impraved version,
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The tgo7 patters, Fom which we started, sulfered from the follow-
ing Wirndvantages -—

. The lashings, as shown tn the figure, are very difiicult to nut on
praperly so as to make o good job of ity and take an inardmate time,
Tordeseribe Bl defiviencies of o fancy lashing on paper is an almost
impossible tashk, but anyone who tries to reproduce Uic above figwre
for himasell will very soon dizcover whal they are,

1h Tl rowdwnr s put on so low with relerence to the casks, that
ordy about half the buovancy of the Tatier can be ulilized Defore 3
sinks under water.  This yrevents the bridre heing loaded up Lo
anytiing like ks Il eapecity.

[n the * Sccunderabad” pattern (described later) it is claimed
1;]mt —

. The Mashings are perfectly simple {peing ondinnry ' sguare
lﬂr;lll!‘l'-"S ", and it is as gasy to make a good aond Helt [ of the
cask 1 the gunels ws it s the ordinary he'w}r cask pher,

IT. The roadway being on the top of the casks, the last zvailable
pound of buoyaney can be wtilized, and 2 wnch heavier luad carnied.
For mstznee, the 1907 pottern will only carry one man per 4,
while the ** Secunderabad * pattern, with but 13 Ibs. niere buayaney
rer eot-run, will carry o Elute Pwice as many,

The following tabls will show at a glance the relitive pomts of the
b patterns 0 a span of z207 0 —

H ABadaials Pogerd g et
. | -
A : = i
= Canke, Tabied, L asTamgs E |E l 4
- H __ ] )
| Z i = |2
} | 5 ‘ o - ) k] |; o | Fenshe
A = _ .l 3 = ] o
= 3 I o T . s | = 24|
g 2| e | R g i *E; 2ot g
= F: ! .
D B R " R T R -
[ h wn :_" L) L] = E s u
n " . "a =13 a
| TS A cAENES
I -"---....r.ru—" - - -
I’l oy fap e | — | 50 m nt o 127 g | 30 [Fann
g T tnm
120 i (AP res. ST o
[ N —_—
I!-:r.-r. Laacd (a'iill 24| 5o vy | b2% ooz e | b4 | 36| 1w |res]rzlfrom
Fapenai.
b Readway, oie plack waic.
- H 1 wide las waeally made, anck as sloawen oo laeroms an i
t wthres planks wide Uy made, amc 1 liargg ¢} plavdoaj,

Fretiser advantages ciaimed for (&) are case and celerity of con-
seengtion, and greater stabilily in the water,
Lhe bridge shown iz the photos was made against tine ab an
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imsprction, mul the llowing were the times for the varions aper-
Lons i—

larming rafls on shore - v 19 Tinales.
Launcling and warpiug to place ... e,
Conueeting up tafts and compieting i

Total, frory conpnond “ Trepare to Form
Plers "l bridze open for iaflic... SO IMELNIES,

Span, 140’ Working party, § X000 and g6 me.

The bridge was made ﬁ{}m e wid only, and the approaches at
that end weve bad and tie bank steep,

A ates the warking paity was then sent acress the bridge ot te
double. This produced no effect o 1l Next, to simulate the eftect
of a stioig curreut, a vope was attached to the middle of the hridge
and lavled on by ail the men. ‘The upstream anchors of course
dragged ; then the attachments of the Lridge 1o e shores euried
away ; the bridse assumed a nearhy ssmil-circular form, and was towed
downstrexm withoue any frther danngre. 10 was Hoally straigheened
again in about five wminutes by merely havling on the upsiream
anchor cables, and was s good as ever. It was perfectly pussable al
any e, even when semi-circular,

Nute.—Between the photos and the diagramns » alight disorepansy
may be observed as regards Line chesses. This s due to the fact that
wi: hal not encugh £1° chesses to complvie the cetire bridge 251
the dinman, zad so had o nake some rafts with 7' chessey jnstel,
In sucl eases bwo overlapping 77 chosses tool the place of one 11
there was ne other difference,

LIST OF STORES REQUIRLED FOR EVERY 20’ OF CASK
FOOTBRIDGE,

20’ =08E 0" RAFTA-Uwo Haey INTERVALS oF 37 KAl

Casks, s1-gallon ... . A
Gu!mel:. {(ranu Bpats about 137% 3 dll!“l—‘h ;_} 4
Tie banlks { .. " " 3 4
Craass pieees (4 lengths of sone} 4
Chesses, 117 &
Lashings, 2'—43% 5
Lashines, 11 —36 &
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1t greatly facilitates quiek work, if before commencing sperations
the gunnels and tie buaulks can be matked with chalk, ypaint, or a
rotcl at two poimts o’ apack and cooally distant from the ends, o as
L prive: dlistance apart of casks, bung to bung, in piers aad rafts.

Tive accompanying drit, compiled as far a8 possible ou the lines of
“Cask Dridging ™ u Ure Mannal, toretlier with the two diagrams,
deseribes the method of construction fully.

Foraxe Warts 1 SLow Timzs.

Twelve men and one N.C.O, formy one “ Raft Detachment.” The
working party Ialls i, with the water on its left, in eohinne of
detaclnnenils in douhie maok, the N0, (Detuchment Commander)
on the left of the front rank.

TELL OFF youUr  The Commanders talke a pace to their front,
DETACHMENTY turn o the right, and tell off iheir detach-
CROM TIE FRONT. ments i—
Mo, 1 Raft,
mo. 2 RBalt, ete.

FRONT RANKS Fa”
ULERE,

REAR RANKE “w"”
IPEEWE,

NO, T RAFT, STAND
AT BASE.

NO. ZRAFT, STAND
AT EASE.

AT PIERY,

ATTENTION,

" PIERS,

ATTENTEON,

vrOA RIGHT OF  Both ranks of each detnchment numhber off
LEACE DETACH- from 1 to 6.
MENT, NUIVAER.

NOS. 1 & 5 GUNNEL
AN, REMAINDER
STING AEN,

GUNKEL MEN, O ench man's momber being called he will
FROVE, Vit Teig Teft army to e Mol exient gixpove his neadl,
and Keep it there till siext number {or down)is

SLIMG MR,

— cattd,
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PREFPARL TG FORM
| b 9 13- 8

SUNRSNELZ.

BLIKGS,

L

Tlee gnmet men {1 & 8) Loing up ond gunnsl
each and lay them down at rignt angles ko the
bk, shotil 37 eprart.

Nos. 2 each brinr up four 48 2" lnslings
{slives), uucod! thew, and lay one ot eack end of
cach gunnel,

Moa. 3 bring up two cross pieces ench and lay
then i bubweesn cach pait of gunnels.

XNoa g oud 5 lring up one cask each and place
then, Bung up, 1o’ apart, bong to hung, bedween
tie vads of each pair of gunnels,

R

Nos. ¢ & 6 then bring up one tic hanlk each
st Ty Lhesnn daswn at right angles to the ends of
the zupnels, bebween thamselves agd thei cor-
responiling numbers of the otler pier.

MNos =, 3,4, bring up one 117 chess each and
lay in lwo pies paraliel to the te Daulls, aod
on 1he side of them ang the it nearest the
store.

o, 5 bring up three 367 137 lashings euch and
place ou top of the piles of chiesses,

Fach detachment then falls i enits two plers,
A& B, Nos. 1 & 6 af opposite ends of the gun-
nels; Now oz & 4,4 & 35, at opposie ends of the
cashs, tle whele facing inwards.

tvos, 2 & g, 3 & 5, Bl up the gunnels aud
nlage them on the casks bebtwesn Lhe seecnd and
thiud hoons, with the 199 marks in line with the
L gs,

Nos. 1 & 6 hold the ends of the gaonels L
sleady them whike the slings are being fixed.

Nes. 2,3 4, 5, each tie one end of each sling
to the ced of esch gunpcl with o clove-hiteh
vertically ahove Ehe swell of the cask.

Nos. 2 & 4 then place the bwo cross pleces
across the guoncls on the opposite side of Lhe
easkes from the clove-hitches, and abeve tie sweil
e Bhees Citbks,

The sing men ihien pass each sling round
utderientl the cask wearest too i, houd bangoas
possiiie, abd square-lash the cross pleces to the
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TARYN FRAPPING

TNG,

TERTARL TN RDCK

AND HEAVE,

WOCH AND HEAVE.

ETRATIV.

MAKF Fa5T.

CHESSES

INFAXNTRY [FOOYITHREIDGE, 7

gunnels where they eross, taking two turss of
Tashing and tweo frapping turng, and then making
fast euch sting with a hall-hiteh on the end of iis
Cross Piece.

The slinge men, with the remainder of each
sling, take two complete frapping lurms in Oppo-
site direetions round the four standmg ends formed
by the two shings of eock cask and hold on,

The siing men take a short pace buckwards,
plucs their left fect on the punne] opposike them,
nirdd hold the end of the gling taul.

The sling wuwn, assisted by Nos. 1 & &, rock
the piers from side to side, amd fake i as much
slack as possibie of the feapping tures of the
slings,

The shingmen remove their feet Fom Hhe gun-
resls, Lekding slings faul

The sling men make Fast each sling to #s own
goimel with o half-hitch ¢lose to the original
clove-liteh from whicle it comemenced.  This
must be done without the slings betug aliowed
to slecken,  The cashs shonld now be guite tight
up against the gunnels,

os. oz, t—i, 3, WE Eiree of the chesses on
to the middle of each poir of gumels, plaing
Ithemr ot right angles to the gunanels, with half
the chess on each sithe of the pier. The three
chesses to be parallel and o coupie of inches
apart, 1o leave yoom for the Ishing to puss
Luetweosn them,

Nos. 1 & 6, assisted hy the other numbers o5
iy ho puceRiery, than caci take one 137 lashing
and attach it with 2 clove-litel to each gunnel,
ciose up to the chesses, and on his own side of
them,  Thess lashings are then cach carried over
the nearest chess, then under e pumnnei, then
enver the centre chess, then under the same
el then over Lhe Tast chess,amd Snally minde
fast each to its own gimuel with o clove-hiteh.
Tha: renrinder of cach lashing s thes cailed wp
and left ; it iz agnin used laer in the juncliou
with the wlincont piers
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The piers are now cawplete, and it remadins to form them intorafs.

MALE BRUARE,

FORM RAFT,

The N.C.0 in charge of cach detachment then
sees tiet the two piers are the pcorrect distance
apart and square by mensuring the dingunals,
uug to bung.

The two Nos. 1 then Wt vp oue tic banlk -
tween them and place it across the ends of the
four guunels, aolyide the clove-hilches of the
shings, will the marks on baulks aml paimnels
coresponcing.  The two Nos. 6 do the same at
the other end of the raf.

The sling men of each pier tiwen lash the tis
Laulks i the gumnals where they cross each
vther, wstng the remainder of the slings and
fimishing off with o clove-hiteh,

Nos. 1 & 6 meanwhile lusk the her ends of
the chesses of euch pier together where thoy
overJap i the centre of the raft.  Therweaminder
af Hhie two 36 kshivgrs wsed for attaching the
chesses to the two inner punnels of the mft s
sufficient tor this.
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INFANTRY FOUTBRIDGE, 4

Ihagram of ene Compleie Boft of Cash Fuotdridge.
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{Lushingy emettens far slearngish,

The rait is now compiete, and ready for launching to take its place

in Lhe hiridge.

FREMAWE TO LIFT
—13¥T.

LALNCEH,

The 12 men of the raft detacliment take posty
at the comers of their Tospuctive plers, and lilt
on word of command, careving the radt an Lheir
shouhklers,

Whenr the ratt 1s in the water, all men leave it
cacept the MNCO0 and the four guoael men., The
Ltker Liale posts one b each comer of B rafo
with & boathool or ear.  The N.CO. sees
that the two remnining Lie Daolls aod e
renwaining 557 Tushings are placed on the 1=,
takes his place in the centre, and gives the word
to shave alf,
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The four quansl mwen howl, pole, or row the
raft inte its final position i thy bridge, and
utkacl it ko the previously plocad all, wnd aboa
distaice of 107 from it, by means of the twe tic
brantls sunl Laa Teshings, whicli are on the ratt.”

Tlrev then assist the foliowing il te attach
iescll £ their ratt In A simllar manier,

The ouker tie Banllis of U rall ok each and ol
the Lridge tre similwly lashed to two pickets
elrivesn into euch Dank.

The reseeilers of $he 367 Tashings which were
left on tle outer gwnmels of each ralt are now
wieth to comnect the ovarlapping aids of the
ehesses of ench ruft with the clinges of thealls
on eqelt ide of it

The opuerabions are now complete, with the evcuption of placing
ancliors aind caldes wed dressiay brkdge,

oI cases where there is nat muck currend an expeditiaons mathod of
“rafting ™ i to haul 2 37 rope as o as possibile across s wap (boeyed
at intervals i/ necessary, and attached to holdfasts in cach bunh,

Wiien the first raft is lounched the punnel soen ' warp ™ it aceess at once
I means of thiy rope to it fael position at the Bar banlk, The remaining
rits follow fo succession ie Kke manner and oatarh themselves each 1o
itz prerdecessorn, untl the hridge is compledod ro the near shore.
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SRERNVLEY WATKR FUPFLY.

WE are indebted to the D¥rector of Fortifications and Worlks for the
following Interesting Roporls by Cetoned L ] W, Prepdergast and
Liend -Colonel B. T, Marony, R —

Farly Flistory. Singe the vear 1783, and possibly before, the
careisen of Sheerness las dvawn its waber from artesian wells, rom
whicli the aren enclesed by the fand front of the defonees, aml anw
containing the garrison recreation ground, hospital, ebe, derives ife
e ol the Well Aarsh.

it this point the London clay is Found ad the surfice, and extends
ter a slepth of 525, below whici are tertiare bads of various caloured
sands, some of them wized with doam or olay, aod knowe as the
Olllaven, Weolwicl, Reading, aud Thapet beds {see Flate, Fip 1115

The Yalter rosl, ab the depth of o0/, o e clialk bed, the depth of
whicl lies pever bean ascerduined,

The akl wall—or Ne. £, a% it i3 now called—{s safd ta have beeu dug
i 1782, but there ars no recards Lo show whoree water was obtaied
picvious to that date,  Rain water must bave heen used, supplo-
mievted by shalbow walla

It 15 probable that experence ot Quermborough Casile, about
2 wiles o, told the eugineers of the day that, in order to olitain
witer at Sheerness, it wonld be pecossary to pierce the Londaon clay,
which wonld be found to be over zoo' thick, At any rate, s well
& i dmeter, and fdel tined, was dug threugh the London ¢lay, and it
15 evitdent that when the excavabinn lad nearly reactund the water-
bearing sands, the renmining fxver of clay was piereed, amd wate
reehed julo Ll well aod et bave risen neadly to the sutlace,

There arg no records to show whether the wal? was pamped out
tor alinw of the cowmpletion of the brick steiniugs to the bage of the
clav ) bot this seems highly baprolnble, as for many yoars water was
duvwa by a bucket worked by hand and horse-pawer, anl i i3 much
more likely {hat work wos slopped a5 soon a5 water entersd the
botion, of the weil,

INgenbiies consed by Sawd, —g" Dave Pipe, Voo1 TWell—In 1833
it was jounet tliek saeed Tk dibled up the lower part of the well o @
height of o’ from tive bottony, and that the supply of woler was
diminishivg, and it wis deckded to diive 0 67 bore pipe through the
sancd it e well to the water-bearing sivata bolow.  This pdoe was
carrieal from rép’ Lo 480 below the surfice, that b5 to say, it
nenetrated 2 of the water-bearing siomds.
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First Steam Pwmp—In i858 asiogle twow pump of 67 dizmeter
with 37 steake was fred In Neo r Well, the suclion being 167 holow
the surface.  This puwvip was deiven b o vortical high-pressure non-
condensing engiue, by spur and pinion gearing,

I 861 the sand bad sisen 127 higher iv Uwe well, and the waler
Tevel i July aed August was e317 balow groand,

Frfargement of Mo, r Well—In 1862 it ways deatled to clen the
sandd ot of the lowsr part of the well and enlage n portion of
e well 30 ax o form 2 lnger reservoir; awd recent operutiong
have shown that the ik stetning was domed cut frone 67 ta 2wt
g diameter, frem 1037 below the swfice to a depth of #65° (sze
Hiate, Frg 1.

by adf dhe well was stilt ghving trouble, sawd was cavesivg miech
damage to the pumps, and wiinr was short, Trom 2 series of
obaenadious wade, sxtending over several menths, it was found that
e sand in the botlom of the well was comtinually on e move ;
whelr mel water was pimped $he wand rose higls Dy tha well ' when
ettt or ne water was pumpad it senk again, the furtslions extend-
ing over a thepth of move than 100 ;5 the ¢ bore pine had been broken
end twisted {2 pood deal of it had been rewoved i clzaning out the
well i 1862).

Iowas then decided o pel 0w vew 12" Dore pipe through the
s, e, ot the hottoen of the wel! o the water-bearing beds boiow.
Aningident wlhich ocourred while this was it prascess showed lew the
sandd moverd. The CIRUEL, Sheeeness, in oo letter dated 2, 4. 64 to
[0, states that oi August 26th, 1804, while boring was geing on
fof the 127 pipe, the sand soddenby Blew ap from the bottont of the
statft, the 12" bore ppe rose 77 or 8 hedily and then sank again
immediately to 3 or ¢ below ils foner position, A man was
Killed I this acvidennd, aned the boring operations were abandoned,

Noo 2 Well—In 1868 9 it was deckded to sink & now brick well
alongside the old one ta act s a0 aelibitlond reservolr, and to enable
twe snpatate sels of pumps to be used, as the et in the old well was
constatitiy injured b saad.

Thes mew, or Nea, v, wetl was carnied down to & depth ol abowt, 2007,
Lerminating i the Lotwlon clav, For a deptil of 4o’ it was made
with fres evlindess 6 In diwmclor, e the same dimmeter was
carviet on in brick to o depth of about 100’, at which podnt the well
waz dowted gut to o dimneter, which was cartied down te the
Liettennn (s Blade, Fign 1LY

Henduny botwpen the Wells—-The two wells, 107 apart, were
comneeted by a beadivg, brick Gned, of cpp-shaps seotiong & high by
47 At the browdest point, [u this bewding there iz a brick partition
witl it fven deov, awd under the door o 12" O pipe with a shiee
vubve wwd opening mesr worked from dhe swrfacs, the abject of this
arrangement Leing to allow of waler pasing from Moo 1 into
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oo 2 Well, when i rose soffidently ligh fo the fonmer, whife any
rush ol sand could e excluded.

o" Hove Bipe, e, 2 TFedl—Samd continued to give tronbile, and ot
o Trothe Ele sew and L olid well, and dn 1877 0t was decided 4o
put down a ¢ hore pipe from the bottom of the new (No. 2} wel
into the chalk.  The boing came on chalk at o0, and 2fter the tobe
fuel beon carried 47 inbo it the bore hole was eareied on wnlined toa
depth of 806, at which point the boving was stopped, 1% o uood
supply of water hiad heeu oltainnd

Absence of Sund, Moo 2 Weld—This bore Is clear thronghout its
depth to thisday.  Iris stated fn several reports that no troulle las
Leen causec in No. 2 Well by sand, a5 tle sy of water s altainad
[rems the chalk, Tz iz probally misleading, as the water evidently
pasges down from the Thauct beds along the outsiie of the lower
pertion of Lhe bore tube, or through Gesres in the chalk caused by
the Loring operations, fute the bore bole and tlience up the sids
of the bore tube, amd ju this way the sawd §s fiitered ot of the
ALY,

Dockyard Welf, —Annlyses of the water, whicl s soli, aka show
that it does not cone from chalk springs. 16 0s mot helieved that any
witer 1% obtainable from the chalk, in proef of which may e
mentioned the case of a well in the dochvasd. e e provess of
Broring, water was met with at varioans (upths in the sand beds, but
i 1he hope of obtainimr a belker supply rom the Tower greensand
suppossd to be wnder the chalk, the bore was vanied te 1,300
pclow the surlees, al which point the water disappeared, probabiv
awing tor a fissure in the chalk having been struck. The boiug was
stopped. and the tube blown up with dynamite al 4307, and water
drasn o that depti,

From the study of vavious geological reports the conchusion ls
Leen arrtved at that the fower greensand bas run out, or been reduced
toa very thin stretum, onder Sheerness, and that it would be in
vain to hope Eo obtain a supply of water by penetrating tlrogsh the
challt ta vilknown deptles,

Fadse Bottam, Ne. 1 Weli——To retuen to Wo. 1 Well.  In arder to
keep down the sand which was constantly rising, a false botiormy of
7hodinmaeler wag fvod, ot 10’ down, in 1332, made i four segments
af C.L, tongued, grogyed, and botked torether, of o thickuess at the
veulie uind 6% ol the sides, and bulll Juto the walls, A 4" walve was
filledd in ooe sepment, by which water coubd b admitted into the
upper patt of the well, The removal of this false bottom v 1908
wis a work of conskderable difficolty.

- Now Wel! Boring.—When Lhe boring it No, 2 Welt was completed
the water stood at o level of 7o below grount.  This tevel had sumk
t ran’ by 88y, andd Lo o370 in 13870 In 1884 i took 2! liowrs 1o
pump 1ooce gallons, il the water was lowered 137 fn the well;



[4 THE ROYAL ENGINERERS FOLDRNAL. [ALHAY

2g,oe0 gallous coultd be pumped i 6 bottes ga winates, lovwering (e
witer 32, In Degember, 1838, the avemye daily consumption,
(oo gallons, was pwpasl o 3 Dowors, Towsting the water 28
aaoo yadlans could be pumped fit 5 hours, Yewering the witker 327

Sloam Frnip, Noo 2 1Vedl—In 1887 a single-throw pinp & diameter
mnd 37 strolke, driven by o boricomla] Digh-pessore son-condensing
engine of 7-ILT., was Hxed {u No. 2 Weil, and 15 scill in wse, but it s
hoped Lhat @0 will e shoatTy aeplaced b g modern 3-haw paeg,
The sncrion iz ro7’ below surfuce, and the pump delivers 4000
sallons per lgur,

Th water level o Moo 2 Well continued to Gll at the rade of
abonr ¢° per oy, et i was reqoent)y necessary fo anoment the
supply from the Dockyvard aopd Town Witerw orks.

Fropieged Stovegre Tank—Rurly b gog prapesals were subinilked
for an additional high level stornze tank, in order Lo wmnitain o
reserve fre cuse of fire or Leiporary stoppage of she pong, aod Lo
faeiligate supply to the igher ciglors in the barmaeks,

Lxfsling Sterage—-The existing storage consists of a brick tank ot
vt gallans cupacily on the gronnd, buailt i 1820, o 1839 a
circiilar fron tawk of roo0 gellons capucity wie Lailt over it
2o ahove pronnd, and thus tank was added 20 in 1874, Bringing i
capalcity up to 2gao0o pations

Water Faming, 1903, - Daring the summer of r9o3 thers was
almast o water fantine In Sheppey, The viehl from the town, dock-
vazd, and W.IL wells was betow die avervure, praab diffiendty was
expericnesd i supplviog the garrison, and the stoictest ecunouy had
toe be enforeed, The waley Rovel e Noo 2 Well dropped to 857, or
to 15 from the boitom of the well, which was often pumped dry a
dozon times & dav. 1t becie evident that the proposel storage
tark would beoof Little vse withowd saffeicol swaler Lo pomp ints
it, and the gquestion argse 25 to the best mweans of jnereasing the
suppls.

Plrelvion ta eleay Ao, 5 WWedf=Vavions sohenws for mea wells aned
imeprovements te the old oues were cwrefully considered, and 1t was
fivaddy deetded o cloar e Noo o Well, the main abvartage which
this course promised Leing the lirge reservelr whicl this fine well
would afford 304 could be put ato secviceable condition,

Do e ol aed, noching was Koown af $he condition of the well
lelow the Sidse Dotton, troubfe from sasd Dlows was to be anbicipated,
wng bhers were o data to show to what extent ponping in No. 1 Well,
while the excavation of sund und 2aders was b peogeess, wnighl lewer
the level in Noo 2 Well.

I it gl Deen fowsd tlhal the water i Na. 2 was being diminished
by the panping i 3¢, 1, the scheme mst hove heen alandooed, as
the water i oo s Well cwrtld not Lave been wsed while escavating
ppesations wore in progress, and ne obler savree of supply cuuiild
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Le reckoned ou even temporarily.  Iowever the first fow hours’
pumtping in No. 1 Well showed that there was no corresponding fall
i bhwr waler level o Woo 2z, and all ewese for anxiety on Lbis point
was removed,

Hilwtmeal of Feads, 1904-3.—£ 2,000 il boes alleited inogog—;
for o new storace tank, buk in view of the above considerations the
service was dtered o improvement of water supply, and {4,000 fur
the vears fgog-6 wore allotted for the cleatier of Woo 1 Well qod
the sinking of o new borve tube at itz foot {if the existinr borss wore
found to be useless), a sand filter (to keep down sand at the bottim
ob the well}, provision of wew pump and gas soghoe, o0 higl devel
v ooa-mallen tank, new quarters foe the warerworks altendants, new
engine house, ete,

The work of clewvmry Noo o Well wag enlrasted to Mr, Batchelor,
1 well sinker of great expervience, A5 there wus no definite infomms-
tireln i Lo Bl conclitions below the fadse beltoem, i was impracticable
it mhe o lump sl or weaserement contract, and the work was
done by day labour, the plant being paid for at £17 per weel.

This may appess expensive, Meo Bateholoes Bill amoaniing o
F2m00, bt the maney was well speut, az bis well{raine:d and
axperienced  worlunen were able to cope with the difficuliics
unesmnieretl, and tee opurationg worg earried oul smoothle and seitl-
anut any sert of accident or mishap.

Clearing of Neo 1 Well—3Mr. Datchelor comnenccd work i
Moo v Well or Novemiwr splh, igo3, by removing the old pumps,
pivders, ete., and fixing concrete BDlocks fo support 12'x 127 pitch
pine hatlks, from whick a paiv of 127 Lk pumps woe suspended in
the well, Tie pwmps were driven by 2 14-H.D tmetion engine by
medis of pijon and spor wheal geating and counmtersbiafiing., Thw
ek pine of Lhe seemnl comterasliadl was conneeled 1o o mir of
rockers, [rom which the pump rods were suspended,

The suction pipe wis copable of extension by muonns of slides
np booan’, beyand whicle aeother leagth of rising main had to be
fitredd.

Warkinen were iowered and ratsed apd Jddeis polled op iy means
of 2 winch, B steam for whicls was supplied tom the W D, boilers,

The removal of e fulse bottosyy and muding good the sieining
wig completed by February o6tly o068, mud the temporary pumps,
throwing abiout tocon gallons per hour, were then got to work
renoving water ad sawd, until the Jatier began to clog the pamnps,
after whici Lo sand wies shelied out, ualil shbnele was teached ot a
deptiy of 2y,

CAL various depths gicders, chains, remains of staging, smd athor
dedris were st wilh owl removed,

The slungle was shovelled jute buckets and Lnisted oul, sl when
Bavers of vl were cucommternl, the sheli was again brooght into e
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In this way the well was ceared to 1he effszt av 2637, and the
hrick steining was found in good condition except ol the offset
whern it Bs edry sel ned bad given way, allowing clay to slide
inko the wall.  IF thiz had not been remedied;, the well wonlkl
sool bave been choked with aay and the fiow of watar altogether
checked.

Brokew portions of the 127 pipe inserted in 1385 were found and
remeoved, and the top of the st bore plpe, ¢7 in dinmeter, which fad
been put down in 1833, was encountered ab 2637, Both ppss wene
found to be choked sotid with sand and @déiris, and no waler was
igzaing from them.

In two nejzhbouring wells of very similar consituetion, froul wiich
the town water supply is drawn, the bore pipes are also filled up
i the same manner, and water is only obtained Unough the tflooss
at the wells outside the Bores,  Consequently it would appear ta be
useless to attompl o obtuin water rem borings Into the Thanet beds
unless special precautions are adopted o evelude sand, or the water
iz drown gut very slowly.

At Slopgh Fort a borinyr wis sunk into the tertiary beds in 193z,
Lt sand caused endless trouble wntil the spesd of the pemp was
ceducet), and slice Liis was done there hos been uo trouble in abtain
ing the small supply required.

(e drawings showed a conerete slab at the level 265 which dues
not exist, Bt e woll below that point i filed with coarse shingle,
which must have been thrown fu many years ago o Keep down thu
sazad, bot inefectually, as a large quantity of sand had passed througls
it into the upper part of the well,

Duoeing the 25 years Mo, 1 Well was closed down, the shingle may
Tive setled aml cousolickited, ab any tote it now Lokds the sand in
chieck, and the special sand flter, which it was proposed o fix at
the level zéz, is not vequited. It was evidently wseiess Lo alleepl
to clear sither of 1w old bore pipes of to make a fresh horing, as
the fatter would soon share the fade of ihe odd ooes and become
eliguenl with sand.

3Mr, Batchelor reconmendad the enlorgoment of the well to o
diatacter ta the base of the London clay, but this proposal wis
vetoed on weconnt of the preat expense that would lave been
involved, and also in view of the trouble thal might bz anticipated
lioww sand blows when the Uottom of the clay was reached.

A series off Lests showed tleil water was ooming i1 at 265 ab the
rate of 5000 zalions an hour, pnd as il was clear and free from saud,
it was sdecided o leave well zlone and coase operations in the well
and the temporary pumps wnd gear wore temoved by Deplember
I5t, 1008,

Standpipe—Tofore operalions were commenced 1 Noo 1 Well,
water wsed af tmes to rise through a valve in the fabse betlom and
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rass through the hemwling inlo Wo. 2 Well. The rest level in the well
was therefere assomed 10 be abowt 1307 from the surfes, and the
wall bBeing cleared out to 24 3' formed oo reservolr contalning nbout
34000 gallous, inta the bottom of which water enters at geonn aalbons
per honr, or dwice the vate at witich L cae be pumped out by the
new pinnp, celivering z,300 galtons per howr,

Yo was thurefone considered unnecessacy to provids e proposed
Pepco-gallon stordge tank mentioned above, but it was sull very
{I{.‘EIITI.HL to procbiee greater pressure in the wins than conkd be
obtained with the existing z5000-gallon tank, in exlor ta reach the
high level cisterns in the maerfed quarters, and for Bre purposes.
This was satls.!ﬂ.cmulv :IL'i.U!"l'-}‘JhSth.i by f_m{,n,]w a '-si"li![‘gil}}t it

4" diamotor {5377 above aroumt devel and 37 &7 dhrn the hirhest
wumr level in the 25,0e0-pmdion k), which can be pumped through
direct fror cithor well,

The eost of providing and fising (his standpipe amounted to
Loz 105 2d.

Nea Faemp i Ko, 1 Vel Ko, 1 Well ther had x rest of =ix
manths, from Seprember, 1904, to March, 1907, during v.]n 11 timz
Messrs, Tangye fxed u 34bmow pump, bGl‘f.‘ 45 stroke 2™ in e
well, designed to deliver 2200 gallens per Dour ak a spec:f of 23
revoluttons per minute. By nieans of iron girders fixed across the
well aicl o wineh Lo take e weight, the Pung was pad dogetlhey
ol [owered section by section entirely from the surfice,  The eud
af Hwe suction pipe was fixed a6 2087 from the sudhce, and was Gied
with @ rese, eousisling of two peclotuted cylinders ore Mside the
sthiur, specinlty designed to excluile saud.  Slages were alsy baed ot
depths of ¢, 30° amd 100’ beiow the surface and connzeled by
vertical oo Tadders secured to the walls.

The eost of this pump, nelwdi fiving, was £557,

FElectrie Matvrs—By this time Mumeds wese nearly exhansted, only
abwit £ 550 remaining out of the {000 alletted, to provide the
power for the two pmnps and rebuild or repair the engine howse, and
it was turther cansiderad very ReCeIsary to replace, b o more modemn
anil efficient type, the puwp in No. 2 Well, which was nearly wom
ot and of & very antiquated cenlersonte Drittern.

With 2 view to comomy, not orly i first cost but atso in working
expenditure, 11 maintengiee, tub in supervision, it was propossd to
provide electric motors as the driving power in leu of the pas engines
authoriecd ; Lhe current to be obtained tron te Sheerness 7lectrical
Power Cc}mp iy, whose mait s to @ peint about zoo yaiks froim
the plniping statice.

The cost of providing and fixing ore moter, inelnsive of laving e
necessary extension of calile, was muated ot £ 88, wilh i guarantee to
maiztain the pland i mnsing ovder fon two vears, which  as con-
pared with gas engines-—wondd be o saving in ieiticl cost of ahot
£130 o eech well.
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The proposdd ingluded the wse of automatic starting gear worked
by a lloat in the storage tank which would engire £iat Bhe dank was
always kept full, aad—hy the u=c of a resistanes ot out gradually by
o solenod— obviate any danger of the motor heing put te its full
power oo suddendy, so damaging e goaring or pamp. Alse no
lnbour would be required For starting aad atopping tie motor.

It was rsbinmted ihat the cost of working aml supervision wonld
not exceed—and might be consilerably loss—than it would b2 it gos
wote uael.

Thues eslimit o also showed thal op annaad savins of ot lenst fion
would be effected by groveling o pew pume i Noo 2 Well doven by
cloctricity {or gas), i place of the existing slenn pungs, winch
involved 1he ewplovieent of an engine ditver and stoker, whereax
one atbendunt wonld be selficient fo nm gas engives or woetors, aind
i the cose of e latter, bis whole time need not be devaled Lo the
pramping station.

An clijection that the extreme dampr oflen experienesd at Sheemess
miglht e projudiciat to the eficiency of electrical plant, was mzswered
by a visit to o private [eanping station where o motor hatd bzen
runnie (uite satistactorily in o very damp engine bovss for four years
without any repairs of renewals,

Any risk of fiilure of wiler supply owing to a Lreakdown of the
elzctricd penerating station woald egually apply i ms were used,
but, in the case of Lhe former, there will shortly be an alternative
souree: wf supply, viz, the dockyard, i which extensive electomead
woths wre ey iistatled.

The putup alveady (ixed was fited with fast and loese puileys for
belt deiving, the countershuft to 1un al 93 revolnlions. It wis
estimated that a mator of 7-B.ILDE to yun oo revolutions, cowid L
mnnged to goive the pump diteet by means of toothed wheels, the
step-dovn of the peartag being a trifle over 5 1o 0 :

Coatract for Motar—3X contiaet was aceordingly enteted inla with
she Sheerness Blectrical Power Comgany, which provided and fixed o
w-BHP motor, wansfactured by the Brash Hlaetricad Rogineerning
Company, type B 12, with fioat switch, stanting switch, and theosl:t,
for £88 118, 3d., this sum inclading the sepply and fixing of & cast-
fron spur wheel (in place of the pelleys on the comntershaft af the
pump), which was geared fila 2 raw hide pirion on the moter
spindie.  There was wiso & mnaranies to reaintain the mstallation in
working arder for Lwo years.

Steed of Pump—The specd of the pump was arranged as fellows 1 —

Hevolutions of motor per minule T Y
Teeth on pinivn on Mmool .. e I§
Treth on spar wheel on eoonteshalr .. w. 83
Tueth on pinion on countershaft we I8

Teeth on spur wheel on crankstalt L T
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whict gives a theorebical speed of 221 revolutions pov minute of
Lhe pump. Actual teials show thal the speed varies bebween 22 and
23 revolutions e winnle,

Ieal af Matar and New Prump—1The motor was fived by March
15th, 1607, and aftur some trial tans, whick showed that evervthing
wis working satisfictorily, 2 24 hours' contintwmes man was made an
Alaeh 2ost and zend, with the sesalt thar 2,500 gallons per hour
were pumped, the water Tevel having bean redsced during that perind
from 170" to 708" below the surface, Teaving a depth of 4o° of water
above the suction of the prmp.

No. 1 Well taken into Use~The water having besu analyzed anl
reportad thoroughly good, No. 1 Well was taken into reuniar duily
sz are April 28th, 1go7.

Cost of Panping by Fleehricity.- The LElectrical Power Comgpany
oftervd 1o wnpply the cursent at a flat rale of 2d. per Board of Trade
nnit, or on A sliding serle of 34d. per unit for the Hrst 1oo Lours'
running of the quarter, and 18d. adterwards, and conrteonsty asrend
ter allow o decision as to which mute shoutd be adopted to stand over
until the motor had bees 81 wze for o quarter, by which time sulilacet
expericnce womid be gained to determine which rate wonld be the
s advantageos to the War Dupartmmant.,

The diding seale was adupted as the more counomical, as rrovesd
Ly the following figures. It was fowml by iria] that the consumpticn
of current per hour was 3§ kilbwatts to pump z.500 galions, o
1°52 Kilowatts per 1,000 mallons,

On the sliding scale the consumpiion during the first 100 howrs
Timning i the quarler §5 charged ot 3id. per unit, or at the rale of
B3 x 1'3=3zad, per 1,000 gmallons,

S renmainder consunied is chanzed at 134, per unit, or at the rate
af 132 % I'5=2'28d. per 1,000 mabions,

The copsumption of water per quacicr wirius between 1opo,000
awl 1,500,000 gallous.  Taking first 1,000,000 as the amount pueped
during the quartet, 1,520 nnits would be used in punnping, Drurjuy
the first voc honrs 380 utits woulkl e used ab the higier raile of
3dd. and the remadinder ot 1hl

“he cost therefare wouid be @ -

350 auits at jdd. .
Mgo uaits e 1hd, ...

1 g b
W
-
=,
;

fiz 1y g

At the fet rate of =d. per unit the cost of the 1,520 units requiee)

to pump Looo,ooo millons works ouk at 12 1350 4l Foractly the
sae as the slulioe soule,
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I 1,500,000 pallous were punped, the fiuores would be

Stiding Scade.

AT
sEoounits at 534, . - N T
1,900 units ot 1Ll L we 11 17 G
FATEE -

Flud Scade
aafiovaits at 2. L e A oo

v laleees of £1 s &loper quarter in faveur of the shiding
seale, which was accordingly accepded on fhe wawl form of sree-
inend

Crnparadfoe Cast of  Elecdricdly wnd Sleews—Dining the thiee
months in gquestion {hw skeam pamp i No.ox Well was vot wsed at
all, minl G s possible o cowpare the cost of pwpiug by steam in
vpod with the use of eleciricity ooy,

May, Jues, July, rgod, gulloms punpket .. e 1300
L& el

Ty of eugine driver for 3 months iz 7@
Pay of stuker .13 3 e
Conl (g34 wne at 2} L, 32 4 o
Tealul ‘es Lo 12 1o

May, June, Julv, 1907, mallons pumped ... e 1,430,000
8 4

Moy af wiator attendant ... T v
lectric current {380 unils ab 34 AR T
Liectric cutrent {1,574 ks at 14d) .. e B IT D

Tatal . . e Fge 1y 1m

The substitution of electricity for stean: therefore causes ¢ saving of
il ].{'_‘[I.SI'_ L’.’!.}{} ?{:f HERLELFIANIN
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Compuaredive Cost of Electricity and Gas. We have not such exact
data for o compartsan with the oot of nsiog gas cageus, hol s
estimated that the zas bill would amount to £38 per aunum, as
against £62 for clectvie current 7 hat this small difference should bha
balinced by smatler anual expenditare o rapair and maintengonce of
motars, ad the fnitial cost of Lhe latter is under #1830 (for two niotoes)
against are estimeted cost of £ya (Toe bwo gs engines), Also the yse
ol automatic startinge sear ensires that the storare tank is always zept
fult, andd that pamping woold commenes divectdy apy water was
diawn from the taek, whielr wonld be o wrent advastage incasz of fice.

Water FLevel in Vo, 2 Weil—No, 1 Well Faving been satisfictorily
brouglit into use, after being abandoned tor 30 vears, aitenilon was
taroed Ly Do 2 Well, Lo aseeviaie Bo owind axient 1L eoulid Be relicd
upan as o second source of suphiy,

The witer level had filten 513" (fiom 7o° to 1837 beiow the
sotface’, at the rate of nearly | per anmmn, and Lhe jronp e
practical]y worn out. -

Az o well Tt boen continuously deawn apon for many years, with
an ogeusional rest only of a few days =t a time, it was impossible G
darorming to what extent the sbove fipures represented the true fall
uf the meueral wiber lovel of the soteoe of sepply. 101t had been
found that after & rest the water did not rise much above the 133
fuval, it would not he worth providing any uew pump in e well
ikeelf, as the latter wonld be permancotly dey fs o fow yewrs, and in
that case i woeld have been advisabie to fix 0 bove fube pamp wome
g’ Below Lhe Bedlom of the well,

The laktter course would be guite practicalide (but i will be seck
Lelow that it was not uecessary at the time}, as it Tad been aseer-
tainen] by sourding that the Iore tube was clear to its sl depth, virke
paragraph nbave on “absence of sand in No. 2 Well”

Pl well {5n. 2) was rested from April z5th, 1007, and the water
vose steadily, Al at the end of six weeks L repched the heading al
flowed throupl imto No. 1 Wall, It was again pumped ol oo
June silael then Jeft wborest. This fime the water rose to the
heading in o2 days.

These resalts show that the fall of the water level in previous
years was not so mnch dac ke aosaisidence of the sonree of supply
gonereliv, as 10 the contimmal denin on the waler-enring slrahe
round the bore, by whicl an everdugrensing arca was denuded of
wader, and et Lo be fled op betore there could be any rise u the
wali, .

Moo o2 WWefl—"he oomtract tor clearing No. 2 Well, and for
mantfeturing wnd erscting new 3-thros panugs bt was entrosted
to Messrs. Warner & Co., of Walton-on-the-WNnze, and ‘heir men
armived ot Sbeenmms with the pew machinery on the zeth of
January, raod.
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The wark of dearing the wel) of old slages, sirders, and Laniks of
timber used us temporary stages at ditterent tines, was {ist taken in
liamd, and, as svie of these wore fxed below U wilor lesel, Bl ald
i was Used ta keep the water down wntit they had al]l been
removed and holes in the brickwork made good.

The girdurs, ote., e the upper portion of the well were next takan
ant, also the ald sinics valve fitted in the heading, and “ opening
s Y to same, which ul beon fixed to onulde the valve to be
wanipulated trom the top of tie wall,

After this, the ol pump—congisting of heavy cust-iron stand-
pipos weel alr vessel—was remowved, leaving the well eluar of 20
obshructions.

To support the new pumips, two nmassive pivders were fixed wito
the well 2t 2 depth of 2ot gz’ from the Soor leve], the pew pmeps
belng suspended from these phders. A strony platlornu of cast-irou
unibiugs was Gxed on these gieders, aod the new pamps weres lowerod
on to the platiorm, comtected up, and then lowered into position
el sueured o the givders by holts.

The punps congist of o hand box, ¢ to 2" lenglhs oo stundnipe
{three lengths to each pump boareel), three pun-metal Dbavrels, and
one lowdbox, From e footbox owe suctioen pipe 05 osuspeaded,
having o straiver of specia! desipn at its end, being ut o denth ol
rpR from the floor Tevel,  Iall skages are also fixed wf 4%, 307, and
ron’ from the floor evel, and s verded ladder 3s dod oo Bop te
bottom platform, az in No. 1 Well,

These Taddbers aud plationns have peaved of great vse, as any pan
af punp rods or ggizg main enn be easily renched for repair or
vearination.  With the old pumps there were ne laddets; con-
seqquently, if an Dspoction led 1o e nede of wpaiva euriced e,
it veguired o wingh awmd overhead gear eo lower o seat on wlich
the workinen sat.  [f was also necessory 1o have twe men on the
witick, and o third on he Orsb skage to guide the rope Lo whicl
thir seat was atbached ; wow one mianl can descend either weil to
any depth, aud crry ont any snaall repais withoul assistanes iTon
the top.

The chiving gear ouw the top consists of a castaron box ftame,
carrving the crank and countershalts i bovrings, arcl also suppinting
sukle Laseds for the crosshends,  LDuch cresshend 33 conpecied to 2
crek Dy ocomnaecting rod, and from the lower side of the crosshiead
the punp rads are Lung.

Tu the well, ot iutervals of 127, the pump rods pass through adiast-
able aak puides secnred fo girders, Lo prevanl exeessive vibration of
the: rodda,

The caps of criek wad plusnener block brasses are all mads wljus-
able Lo talie up weny on brasses,

O one end of the cravk shaft s keyed o cust-ivon spir wieel,
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havirg 7t terth, whicl gears with a caw hide pinien en the coniter-
stafl, ‘urving 13 teeth, and at the other end of the rorintershaft o
castAron spur whee), bavinge 188 teoth, gears with a raw hide pinien
with 19 testh on the motor spindle.

With the motor rumning at 440 t0 $30 revolutions per mitute, the
above train of wheels mves a speed of from 13 to 16 revatationy of
the pump per mrinute wd an outpat of 2,150 gallons per L.

While 3essrs, Warner's wen  were erecting the pumps, the
Sheerness Electtic Power and Traction Company flxed the motor
and connected L up to their evisting main; they also fixed the
switchbeard with the necessary connections to the antomulic switch
on the storage tank.

The motor is a duplicate of the ene driving pamps o No. ¢ Well
(FE 127 type), made by the Brush Electrical Engineering Company,
of Loughbovough.

By zath Mareh the machinery for No. 2z Well waz campleted,
and sinex that date Vo, r hag been wsad oo Wednesday and Thurs-
Ay, sd Mo 1 on Monday, Tuesday, Friday, and Saturday of each
weelk, with o plentifl supply of water at all times,

After twe days pamping, the water in No. 2 Well rises and flows
(hrangh Lie heading in aboat 30 hours, and aller about e hiours rest—
that is, from Saturday Lo Mouday—the water in No, 1 Well i nsoally
up to the hemding. During the moasths of Jwue, July, and Augusy
adter the heaviesl pamping day {Mondar), the Towest Jevel reached
was 1997 &% Jrom floor level, Teavieg 48 4% 10 be pumped lefore
il wiiny air,

As the old puuping-louse Luilding wis to be pulled dows, a
temporary shelter was erected over the wells Lo protect the mushinery
frenm Juwd, caimy, cte., while 4 new pump reom wis bt

At the same time e old engine driver's quarters, boiter veon,
emgiue toon, woikshop, and store woru pulled down, and after Lhe
roof was an the uew pump ooy the tespmrary shelter was talken
down, these operations being caried ot without stopphay pamping
for e day.

The new building—37" tory by 18" wide and 13" high—is a well-
lighuedd aml couvenient rowm, and Jorms a good workshop, as the
pencaes, vices, el lathe from the gl worksiup have been srected
i

£ s .
The cost of Warner's pinps was e 1y 02 ©
The cozt of Wo. 2 Moror woas ... vee BB B3

ehudiug suo yuds of Tead, and hand bumps for use in the wells,
The cost of new pumyr room was L1685,
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Three-Lhvam Pronp and Aotor for No, 2 Weld—1he yield of this
well was insulficient when it constituted the whole souree of supnly,
but it should prove valualle in supplementing the yield from No.
Well,as it will oply be used alternately with Lis latier and hove
frequent peniods of rest, dueing which it 15 antieipated that suiticient
waler will collect to sapply the garvison tor a few days al o thne, ol
justify the pmvision ol o g-ihrow pump and motor similar to
those in e ot Na, 1 Well,

i s hoped that an adequate supply of water for the Sheernes:
arrison s now been assured far winny vears to comae,

Contracts—Two poarions of the service were earsied out undae
speeial contracts, viz i—

(1) Clearing out old jnonnps, girders, ete, from No. @ Well con-
tractor, Mr. K. I Batchelor,  Toul cost, £2,323 25 1

{2} Building quarters for engine driver aud sluice opensr—cou-
trackors, Frank Miskie, Ltd.  Tortal cost, £304 igs.

The comtracts for supplying aud fixtve new pumps were made by
War Difice as follows :—

oo Well—=Messes, Tangyes, Lid, Total cost, £3557.

Mo, 2 Well,  Messrs, Warner & Co., Lide Total cost, £4t7.

Tl electric matos for dreivieyg the pumps were supplied tocally by
tler Shesrnese District Klectric Liglit and Power Co. Total cost,
£187 175 6d.

Thae remabnder of the worli, inclading erection of new puoys roon
and taking down old wnldings, was carried oul by the triennial
conbracior and civil labaur, Total cost, £p7 132 &4,

Tle: tolad cost of the whobe service was £4,497 74 30
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Leetnre dfefiperad S ROE Faetitade on Warch 5028, won, by
pienvyy OFlroraax, Esg, wnsTer, sassruecis, MNaT AR

As the subject is ot large one T propose o limit myself to petrod cars,
Lot us vonsitder the source of energy {or a motor car, namely, the
petrol. AN liguid fuels of this Gope lor with aic to prodoce almast
exactly the same amount of energy per pound, viz, 20,000 DBrilish
thermid onits, aned the amount of oxygen consumed & abmost 33 1bs.
Aceordingly, a5 el is bought per zallon, the denser the fuel, the
mane cnorey do owe get dnto the tank of o car.  This hieavier fuel is
also clhieaper; so that, provided cqually complsie combnustion iy
obtained, there v every inducement to the user o emplov the
densest [uel that he can busa without producing sool of smoke, o
getting more than 2 per cent, af CO from his exhaust.

Now a horsoepower hiour i equivalent to 2,554 Jritish thermal
ks, sV 2,509,

Therclore 1 1, of petrol should work a 23-31.7.

enaine for - o orgE s,
Bt the efficicncy of the engine 13 nn]ﬁ. 1}&? cent.,

Llwn*h} reducing the time for w im.h the z3-

H.3 15 availuble to . o ol Lirs.
Tlere is now the enerry ‘-‘n‘lﬁlﬂd in th& cur !tseIF

which has onby about 30 per cent. etficiency | so

that 1 . of fuel will give us 25-H.P. at the

roval whoels for a pt:rror_{ of only v by Lirs,
But 25-H.T. will propel acar at the rate of 4o

miles per hour.  Therefore the distance to be

aut {im Drookiands say) trom £ M. of pelrol is

20 miles per b, that is xo'g medles per mallon,

I this paper I shall take the liberty of assuming thal evervune,
atthough familiar in a geneel way witl the use of wotor ours, has
uot, for oue reason or anather, made any desailed study of the
sithjeck. There is an engine, o cldeh, and a gear hux, which, il the
back of the car be ];ml\.ul up, cause B axie and itz w haels to mhtu
If the tirzs lappen o ik i comtack with the ground, they push the
groind backwaeds and the car forwanls throwth one or o pair of
push vods or radins rods,  In chexpesing things for the purposes of
naLltufeebire the forward parts of the back springs are sometimes nsed
as posh rods,
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Effort of lhe Back Wheets -1t will e noticed that the back wheels
besin Lheit ellord ol thal poriion of theic eireumiersnce which
anproaches the ground, and there i3 o reacbion equal and opposite
tor this effory lending to tesce the bounet end of the car upwanks.
This effort is transuntted through the torgue ad.  TF we suppose lor
a omouiesl Lhat » phnt 35 holding the carin the air when 15 frst
epeed mear B oengaged, and is liftkng it by ils twao back wheels only,
so that the bouaet hangs vertically downwards, v will be seen that
when {he eluteh s let in, Bhe alfot of the sugeine will slowly vaise up
the front of the car out of the perpesdicnbion, ot of the engins T
powerinl relatively to the weight of the chassis, it might eventually
catse Hhe ear bo rotate bedily, sooas Bo by Lhe cogine over the back
seats,  Wenead not prosecute this consideration any further ; itsimply
sivowa o g Ll the torgoe tod whizh s fixed to the back axle tube
iz tending to N the boanet end off the prownd when the cogins
waris, & conshleration which was sometinges disvegarded in the
eirrly tlesirns,

When the car s it i5 lowest gear, the torque of the engine s
mudtiplicrl by the geeatest maltiplviey faclor, which way, for o
groviinder “g-inell” ear, 23 by RAC mtiner, booas mazh s 33
1o 5. Aud 5o it happened that formerdy when o single-eylinder
woyeineh T oemring was put e the back of the ear, awl when the
gear box, the cactiage body, and the driver weee abl so sitoated that
thedr anited centre of gavity was pot very [ advance of the back
axle, it begame pessible for a cur which was Lowgg ot to climb up
steco hill to place the driver iu o poesiion which, though dis-
acdvantaregns as repanks comford, holped bBim to appreciate the
magnitude and dicection of the lorces acting throush the torque
el

To come to freres. Ooe oviinder of & anedern Y geineli ™ o
can excrt an effort of 000 s, on its crank, IF the lowest gear
wimes i use, ihe teadesey wo Lurg the car over would be measured by
a tangentinl pull of 164 1bs, ¥ exerted at the ot axle, wlizlh we will
sty i3 10’ frow the back one.  1f the back wheels were held up by
the givnt, s woull spprecintly Ui a modeo aur welrhing 5000 b,
but with o old car of 57 wlheel base, with o hizher goar reduction,
s weighime voon &, the backward semersanlt was abways
oSty

2 Laplosion miesn pressorg = 5o lbs, pper ennare inch

Mumboer of sguate inches Ina 256 RAC rated engine aybinder = say
[26 siprire inches,

Tolal pressire = say 1,005 Tha

Length of leverage of erank, 2257

Multiplination by pear= 5875,

Tutal lorgue  1oo0x $p3 dba ar 28",

Upward prossure at 107 distance = 107 [hs,

FPressurg ot end of torgue rod 3% loner = 328 thy,
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Were it not ior Ehe elnsticity of the parts and the inertia of buth
the flvwheel and the car us a whole, the effort would le Lranzmittadl
ine fuil through P torgque rod, which, being abowut half the wheel hase
in Length, or say 5° Long, might on the medern coar transmit an upward
pressute nf about 528 ths. on to the cross stay of the clussis ftvne to
which it is fixed. In practive it will be foand poszible to make a car
hounce considerabiv on its springs by simply clutching aml anclatchiog
shvthmiently.  The fonger the wlheel base, and the wers the cayine
weight 15 kept forward, the less will this bouncing movement T
teit,

This t= ane of the mauy causes that conduce o the “smeathiuess !
of & car haviny a long whee! base,  This wust not be confused with
the smocthness due 1o the smaller explosion reaction i a §-tylinder
err, ta which ws w sule is superdded the advantage of a Tong wheel
base.

The Appiication of Dakes—When the brakey arc acting the
oppusiie effcet 0 praduced, aod the front end of the car s prossed
strongly downwards on to the around.  This lms an widesirable effect
for cats having brakes on the back wheels alone, lecawse whataver
sfeedy preseire s added to e fronl wheels is taieen off the back enes,
for the obwious reasun that the total steudy prosswe on the ground
cuninet execed the total weight of the car,  The reault of applying
the brakes is thersfore slinhtly Lo diminist the adhesion of the very
wheels on which the driver depends for a good grip of the road.
Briking on the frond wheels will better illnstrate ths tipping effurt on
the car.  Thizs tmnsfer of weight frowr the hack wheels by braking is
anz reasoi why o Detter retardation may be obiwined i the bralkes
are nob applicd so fowibly ws to shid the back wheels, The other
and chiet reasor is that once the wheeis skid Lhey make ot them-
selves roller benrings out of the loose gravel, sand or stones, which
raay have been detached by the seraping action of the slkid.

To ddowid Skidamg. [rom this consideration we learn the Teason
for @ curiouns prctes] deviee i diiving of which very few peaple
know, called “ chartering” the brake.  As it is almost fmpessille to
kuaw the precise degree of pressure required for the best opuration of
the brakes, some deivers hzve leamt o avoid skididing and yvet to gut
the desiverd retardation by “chubtering,” that g putling the brake
quickly o weel off by & sapid, et zmall, vp-and-down motien of the
foot,  This tip for aveiding side-siip was given 1o e withont
explanation by Mr, Morthey, of the Roils Reyes Company, aud |
lhave e it for 2 couple of years with undoubted advantage. The
weal prrangement is however to have Lrakes o all fiur wheels, and
s Lse Hie whole adhesion of the car Ror stopping,

When T osoid that the totad stealy peosaee on the groumd cannat
exeoed the total weight of the car 1 was allading strictly to the stealy
pressure (nob to whit, s au etechiios]l cagineer, }ooay call the " root-
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mean-souarc-pressine *). Tdo aet fnpdy that the v cmol exert by
raason af its motion up and down a pressure on the sround greater
than its weight on the weighbridge.  On the contiary, oue regrets
that this cannot truthfuliy be said, hecanse it would be so mnch
kinder to the tires ind Lo im who pavs for them.  Momentaneons
rises of pressure on dhe tires, to greater vafues than the cors weiglit,
frise whenover the downwad oscillation of the chassis is arrested by
the action of the springs wnd the groumd,  This, of cotrmss, HLLY aceur
two ot three tipies & sccond e driving, and on acar 23 by R.AC
TaLing B TRy atount Lo oo or Soo b, {as indicated by the Jexare of
the springs), and so the walls of the tives are Lent and unbent.  This
movenent is additignul to the bending with rolling, ind adds jes
fuati to the internal chaling which results in wear, hieat, and evential
buesting.  The lighter the car the less both offoats,  Gouod spTmging,
by auking the bending luss abampy, probably adds to the lile of tires
in s0me measure.

Weigmitd, —% have mambled on o the question of weizht.  No one
ever knows the separate weights of his chassis, canivge work, and
accessortes, o the distribution of weight an his car,  Yel it is most
valuable iaformation.  For exminple, the distance in which u car can
e stopped depends abmost encively on weight distribatiou and vod on
thie total waight,

Had of the weight is on the back wheels, the rate of stopping o
retardition o dry level macadium way be s gl a5 4" qrer s et
sec. (i travelling up & good Lill mwere than o6 of the weight i
thrown on the hack whoels, s the retardation belped by the pull of
Zravily muey gooup 1o 10 0F 117 per sew. per sen, [ give a tabla of
stopping distinees and thnes an g one o3 2 un and @ one in z0
Will bath upand down.  Iathe case of up-hills the total weiphl comes
i, because i component of the pull of gty is acting in addilion 1o
the adliesion. M Now fees givan o wsefnd maemonic for the distance
of stopping n feet, which, if the speed 5V miles per hour s ¥

Arceleration —Another watter in which weight Is vital is n
acveleration,  The most pleasurable cwr to deive iz one that
aeeclerates well TU is wocar with which it §s casy to be virtuous.
Witho sl s e there i3 far less reluctance to slow dowu fur corners,
tralfic, and villages, beeause one ean so apiickly get into one's stride
again, und so keep both a good avermge pace and o clean Yesuge, |
havve snnested the name “ liveliness™ for the ratio ol the vumber of
horse-power availeble at the read wheels to the weight of 1 cur in
Lundredweignts, [ owsed to think T drove a Yeely car mysel? sinee |
took pains 10 reduce the weight and 0 0 got a Hveliness of Y aaity,”
that 15 to sy, the cor emply weighs =5 owks and the hotse-power
at the mad wheels 55 o250 I calealsted that the masinaom mete of
acceleration of 4 car (neglecting the Lomsiur of weiglt} can actually
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attain on dry level macadam to 12’ per sec. per sec.® but in fact
nothing so great as this is got in practice save at the moment of
starting,

I have found that my car {25 by R.A.C. rating), though it is thought
it pulls very well indeed as cars go, gives me an average acceleration
of 1—

2'2" per sec. per sec, between ro m.p.h.and 20 m.p.h. on 2nd gear.

ant N

'g » " ” ” » " " 2 31(1 gear,
. .
ry o, » wooom o omo» o 4thgean

These figures were obtained somewhat crudely by observing the
speedometer and measuring with a stop watch the number of seconds
between the readings 1o and 20; but they are sufficiently close to
show that there is a vast difference between the mavimum accelera-
tion as limited by adhesion and the maximum as limited by other
considerations. 1 find that the horse-power at the roud wheels when
worked out on the basis of my acceleration of 2:2 is only 12-H.D.
after making allowance for rolling resistance and gear inefficiency.
As the engine can give 33-H.P. on the brake at 1,300 rp.m, it is
necessary to see where all this remaining power goes to,

Fiywheel —The balance of the 25-H.D. which the engine is capable
of giving 1s absorbed in accelerating the fiywheel and other rotating
parts.f  The large amount of power (about 413-H.P.) required to
accelerate the flywheel is worth noticing, because it may prevent
erroneous deductions being made as to the horse-power of a motor-
car engine from measurements made on acceleration only.

One of the practical deductions from all this, which I am bound to
confess was new to me when the experiments were made, is that the

* Total weight =25 x 112 lbs. = 2,800 Ibs, ; total mass =875 ; weight on
lrack wheels=06 of the above weight=1,680 lbs, Co-eficient of
adhesion =0'625.  Total adhesion = 0625 x 1680,

Maximum force possible = total adhesion = 1,050 1bs, pull,

Force = mass x acceleration.

Th . F 10350 o

erefore acceleration= ., = "2 = 12°1' per sec. per sec.

T HP, expended on Aecelerating Flywheel —

§'=time taken to accelerate,

150 lbs. weight of flywheel.

o radius of gyration,

477" linear path of centre of mass per rev,

Force =mass x acceleration.

Foree== '”x—sﬂ‘%: 298 1bs. pull.

-pounds in,
I-Iorse-po\ver = MO dem

.= linearvelocity of 3,050" permin. = 50-8 per sec.
1,300 r.p.m.atzom.p.h. =linear velocity of 6,100  per min. ~ 1016  persec,
LO75 r.pont at i gnphe = linear velocity of 4,575 permin, =56:23 per sec,
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wear of tires is not chiefly caused by accelerating, however violently,
with even a car that gives 23-H.P. on the brake. The flywheel
saves the tires; and it is only the man who races his engine before
letting the clutch in who gets sufficiently rapid rate of working on his
tires to wear them by skidding. You can get 2 rate of working at the
road wheels far in excess of 23-H.P. by emploving the energy of
the flywheel, and it is here that the fiywheel wears the tires,
Accelerating before letting in the clutch is a very common fault,
especially with owners of old cars whose engines are not flexible, and
accordingly the difference in tire wear between an old-fashioned and
a new type of car is noticeable. Any engine that stops as soon as its
speed is lessened 30 per cent. naturally teaches its owuer that the car
must be started off on the cnergy stored in the flywheel—and just as
it is almost impossible to apply a brake with precisely the force which
will not skid the wheels, so it is equally difficult to let in the clutch
sufficiently gently.  The moral on the whole is avoid secondhand
cars older than 190§, unless you are skilled enough to apply a new
carburettor and to increase the gas passages and valves so as to get
a good pull at slow speeds. This brings me to an additional reason
why the rate of acceleration is low with many cars, namely, the slow
response of most carburcttors. As a rule the carburettor takes for
cach engine speed a certain time to settle down to its proper quality
of gas for that speed.

1 shall leave the flywheel question now with only the remark that
an elementary calculation shows that the flow of energy into a 150-1b.
fiywheel is at the rate of 5-H.P. for a speed variation of 3 per cent.
on the 25-H.P. car I have been considering.

Number of Cylinders.—From considering flvwheel effects we are
naturally led to a kindred question—what are the merits and demerits
of multiplving the number of cylinders ?

With one cylinder the impelling force is necessarily supplied in
jerks separated from one another by three idle intervals. A large
flywheel is needed to prevent the whole car from feeling the inter-
ruption 1n the effort. This is generally supplied, and protection is
got for the tires in this way, but it must not be supposed that the
engine reaction can be got rid of ; on the contrary, it may even be
accentuated by an excessive flywheel.

With 2-cylinder vertical engines—which are nothing like twice
as '*smooth " as 1-cylinder engines—we are placed on the horns of a
dilenuma.  Either the crank is so made for purposes of balance that
one piston is up when the other is down, when we get the explosions
irregularly spaced (that is two exploding intervals followed by two
idle intervals)—or we get the cranks so made that both pistons are
up and both down together, in which case the explosions—and
therefore the reactions—are quite evenly spaced in time; but the car
suffers from the vibration caused by the pistons not balancing one
another in anyv way. The only plan for getting the advantage of
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both systems with two cylinders is the “opposed” engine, where
the cylinders are horizontal and face one another. The system
works wonderfully well and is quite sound, but fashion has tem-’
porarily chased it off the market.

Fashion has similarly been unkind to 3-cylinder engines. If the
vertical arrangement of cylinders alone be considered, the 3-cylinders
should excel the z-cylinders far more than these latter do the
1-cylinder class. Four vertical cylinders allow of evenly spacing the
explosions and give a very fair degree of balance, but for slow running
at no-load a very good carburettor indeed is wanted to secure the
quietude which people have been led to demand since the spread of
6-cvlinder designs. This exceeding quict when the car is standing is
a Juxury which must be paid for either by carburettor excellence or
by using more cylinders ; the former is the cheaper plan, but the good
curburettor is hard to find.

Six cylinders have the one great merit of developing a given
degree of power with explosions of only two-thirds the size produced
by four cylinders; accordingly the reaction of the engine is diminished.
Add to this the fact that the smaller explosions are one-third more
frequent, and we get two effects operating to secure that the engine
reaction shall approximate to a steady continuous force. [ do not
think that the saving of tires by using six cylinders is at all important
except with engines of large power—over 40-H.P. by R.A.C. rating.

Stopving Dis- ] Time taken in | Stoppirg Distances in feet. .
Stoppmg s Speed, 1/105ecs, for a Speed in
tances in fect. | arite per honr. | retardation of m.p.h
Up /1 hill 11’ per see. | Up 1/sohili. |Dewnrf3ohill
1 ] R I
23 I I 25 25 i
'3 2 2 ‘5 'S 2
75 3 23 75 75 3
123 4 375 123 1"23 4
2 5 3 2 218 5
29 6 65 3 3 6
35 7 73 4 3 7
475 8 9 55 6 3
6 9 105 7 75 9
75 10 iy 85 o5 10
3! 11 3 10 il 11
105 | iz i 13 iz 133 12
12y 13 i3 14 i6 13
t3 14 i6g 165 183 14
16773 s 173 19 zZt3 iS5
ig 16 190 22 245 16
2% 17 200 24'§ 27°% 17
a4 13 2% 26 72005 18
275 1g 228 30°5 34 19
I0 20 232 34 38 20
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Stopping Dis- Speed, Tf:ﬁéﬁ:%ﬁr’z Stopping Distances in foct Speed in

tances in fect | ypoc per hour. | retardation of m.p.h.

Up 115 hill. ¥ persee. | Up rfsohill. |Downz/sohiil
34 21 248 33 405 21
37 22 258 41 46 22
40 23 27 45 5o 3
44 24 282 49 54 24
48 23 29°3 53 58 T2
31 2 30°§ 57 63 26
53 27 316 61 67°5 2y
59 28 328 65 73 28
64 2 342 %0 75 29
63 30 352 75 S 30
73 31 364 8o 5o} 31
78 b 32 373 86 96 32
83 33 338 92 P02 33
88 34 400 97 108 34
93 33 SR 104 g 35

NOTE—8=}fi% Vi=zz2fs

PURCHASER OF Syant Caxn,

1. Capital cost, say £250.

z. Aunual cost, say 3d. per mile for 5,000 miles=£62 1os. per
annum.

Lirst look up official trial resulls and disregard all other trials
and statements, especially statements by wealthy men, who have it
{from their coachmen who have been told so with inducements from
thie maker. _

Then make a list of possible cars at the possible price that have
performed well, and merge all fads, viz., prejudice against horizontal
engines, or against accumulator iguition, or chain drive, or method
of springs, etc.

Then wrile for calalogues of the more promising to see what the
price includes, noting if the apparent cheapness is due to very small
tires and no sundries being included.

Then fook at the transmission : clutch, gear box, ignition, back axle,
brakes, and their adjustment, as these are far more likely to be
defective than the engine,

Then, as high cost of running is what you do not want, and live-
liness is what you do, consider weight in relation to power,
ISEINY

2’3
D=diameter of cylinders in inches and N =number of cylinders).

To get an idea of power try R.A.C. rating, (H.P.: where
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THE TRAINING OF TERRITORIAL FIELD
COMPANIES, ROVAL ENGINEERS.

By Carr. F. W, Bausxer, R.E.

THE guiding principle of a National Army is that the individuals of
which it is composed should be allotted, for purposes of war, to the
tasks for which their civil pursuits best fit them. No man therefore
should be enlisted into the Territorial Roval Engineers who would
require to be taught the technical portion of bis duties after enlistment,

If high qualifications are insisted upon recruits may come in slowly
at first, but in all probability, when it is realized that the Corps is not
easy to enter, good men will come forward, and the commanding
officer will be able to pick and choose.

If the company is carefully recruited from intelligent artizans—the
actual proportion of the varioys trades hardly seems a matter of great
importance, provided that the useful ones, carpenters, smiths, brick-
layers, etc., are well represented, and the men are of good physique—
1ts personnel would have little to learn as Sappers, from an engineer-
ing point of view, beyond the application of their technical skill in
the particular directions required for war. Most of this knowledge
could be imparted by lectures in the winter evenings, illustrated by
diagrams and models, and supplemented by a study of textbooks
at home.

The equipment in use could be taught in the same way. TFor all
practical purposes it differs, from similar appliances used in civil life,
only in its adaptability to varying circumstances and to the necessity
for mobility.

In fact, in order to take the greatest advantage of the limited time
available for practical training, nothing should be left to be done
out of doors which can equally well be done in the drill hall or at
home, For instance, in the case of pontooning, intelligent men can
see how the various parts of the equipment fit together on the
barrack square, and can learn the duties of the various numbers from a
book or in a lecture. They will then be in a position to form bridge
in quick time, with very little further instruction when they get to the
water.

There is no mystery about warlike engineering operations. A
military bridge is only a bridge, which has to be constructed more or
less hastily, to pass soldiers over some obstacle. The details of its
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coustruction consist merely of ordinary artificers’ work. “The processes
of putting a vitlage or farm cnclosure in a state of defence, are very
simple tasks in their engincering details.

In all these operations, what is required beyond the technical skill,
which the civil artificer possesses, is the tactical knowledge necessary
to apply it, to execate orders intelligently, to anticipate them, thereby
saving precious time, or to act without them on emergency.

The first thing 2 Sapper has to understand is that the object of his
work is to enable the infantry to win the battie. It is as untrue to
say that a skilled artificer is a made Sapper as to say that a Disley
marksman is a made infantry soldier. Both have learnt the elements
of their trade, but both have still to learn to apply their knowledge
to particular conditions.

The application of this knowledge calls for a high state of efficiency
in officers and non-commissioned officers, but it would be wrong to
argue that it is sufficient for them to have the knowledge The
word “ anticipate " is the keynote, and it applies not only to the com-
manding officer, but, in a greater or less degree, to all his subordinates.

The knowledge must be instinctive if it is to be relied on in the
stress of battle, and it is hardly too much to say that not a moment
will be wasted if the whole of the limited amount of time available
for field training be devoted to its acquisition, with the exception of
that necessary for elementary military training and musketry.

But, it may be asked, where is the necessity for the Royal Iingi-
neers to have all this tactical knowledge ?  Are there not a General
and Staff whose duty it is to issue orders to evervone ?

The reply is that it is impossible to foresee and provide for every-
thing in orders. All the General and his Staff can do is to give the
correct impulse to his troops, to arrange preliminaries, and to assign
objeetives. After this has been done, it is the duty of the subordi-
nates—in a greater or less degree according to their seniority—to
exercise their initiative in order to meet and take advauntage of the
varying incidents of the fight.

Admitting, then, the necessity for tactical knowledge, the next
point to consider is how it is to be acquired.

We sometimes read, in the accounts of a campaign or battle, that
works were constructed with much’ labour and were never occupied.
When we do read this, it is net dificult to imagine the enginecrs
constructing elaborate earthworks during the period before the war
in some out-of-the-way field, while the rest of the ammy was engaged
at manceuvres elsewhere.  They may have devoted the utmost zeal
in the design of their works to ensure protection and to provide for
invisibility and fire effect, but all their labour will be worse than
useless if the tactical use of the works has not been studied.

Mutual co-operation is the secret of success inwar.  Hence, the best
way to study taetics practically is to take part in combined operations,
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since it is only in these that the working of each arm of the Service
can be watched in relation to the others.

Before considering what is to be learnt from these operations, it is
necessary to have a clear idea as to what constitute the battlefield
duties of the Royal Engineers.

In the defence—and this of course applies to the defensive portions
of a battlefield where the general action is offensive—their duties are,
speaking generally, to co-ordinate the defensive measures taken by
the other troops. While the artillery and infantry provide their own
cover, it is the duty of the engineers, assisted probably by working
parties from the reserves, to strengthen poinis d'appui, to arrange
communications, to carry out or prepare for any necessary demoli-
tions, and generally to execute any work which requires special
technical skill, or which does not obviously fall to the share of a unit
allotted to a particular portion of the front.

The greater portion of this work can be provided for in orders, and
tactical knowledge on the p‘lrt of the engineers, although very
important, is not so vital as it is if they ave to do their share in the
oftensive portion of the field.

Here, after they bave been detailed with the troops told off to
make an attack and have heard the general instructions communicated,
they may receive no further orders until some decisive stage of the
action has been reached.

Their efforts in the attack would be directed towards :—

(i.). Strengthening tactical points as the fight progresses, which
would be of use in case of a check or reverse.
(ii.). Clearing away obstacles, if required, before a position is
assaulted,
(iii.). Taking part in the strengthening of a position gained
against a countec-attack in force.

It is in (i.) that tactical knowledge comes most into play.

The business of the infantry soldier is to keep steadily pressing
forward, his eyes fixed on the objective and with no thought but to
reach it.

The Sapper's duty is to aid him by selecting and artificially strength-
ening localities in rear of the line as it advances, which will act as
supporting points in case it is driven back, If a counter-attack
temporarily successful, a few loopholes knocked in the walls of a
farmhouse enclosure and a few obstacles skilfully placed may be of
incalculable advantage.

Places strengthened like this will form rallying points, into which
the supports and parties of the firing line falling back will gather,
They will stand out, to use a metaphor, like rochs in the sea as the
tide sweeps on.  Some of them will be engulfed, others will remain
until the tide recedes again.  All will aid in sapping the force of the
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counter-attack by attracting bodies of the enemy by their fire, and
those that hold out will materially assist in regaining the ground that
has been lost.

To use another simile, the engineers should act like the half-backs
of a foothall team, stopping dangercus rushes and backing up the
forwards as they press on again.

In the above work the infantry will take part to a greater or less
extent, and this is where the vital importance ot combined operations
comes into play. The engineers must learn that the infantry cannot
be unnecessarily employed on works without the energy required
for vigorous offensive action becoming exhaunsted ; the infantry must
know that there are limits to the amount of work a small engineer
unit can do unaided.

The only way in which this mutual understanding ot one another’s
duties can Le obtained is by working together and constantly inter-
changing ideas. It matters very little in peace manceuvres if there is
overlapping, but in war it means waste of energy, and this may
involve the loss of a battle.

We are now in a position to consider how combined operations
can be used to the best effect as a means of education.

It was pointed out above that it is in offensive action that tactical
knowledge finds the most scope. It will therefore be most useful
for our purpose to consider the action of the engivecrs in the attack.

Let us suppose that the field company is attached to a brigade, to
which has been assigned a certain portion of the enemy’s front as an
objective. The 0.C. Company will attend, with other commanding
officers, to receive the General's orders and to hear any explanations
he may give as to the manner in which he proposes to carry out his
intention. The G.0.C.'s instructions may or may not indicate some
special task for the engincers, In all probability they will not, since
the incidents of the fight cannot be foreseen. We will therefore
consider the latter case.

When the troops advance to the attack, the engineers should foliow
up the firing line, moving probably with the supports, and study the
ground from the point of view of its capabilities for defence.

As the line moves forward, many accidents of the ground will
present themselves, which could be made strong for defence with the
expenditure of a little time.  But it would obviously be waste of
time to strengthen a locality simply because it lends itself to the
purpose..

Whenever such a place is noted, then the C.O. should say to himseld,
“If we were to do some work there, what would be the effect on the
operation ? 7 If the reply is none the place is evidently of no value
and should be left alone.  H any junior officer or N.C.0O. asks why it
is neglected and is told the reason, he will already have learnt some-
thing uscful. Sooner or later however some locality will present
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itself, say a farm enclosure or group of buildings, the defence of
which might be of great value if the enemy were to make a sudden
effort.

There are many points which must be decided mentally before the
question whether the place should be defended or not is answered in
the affirmative, e.g., is the ground to the front favourable for all arms
of the enemy to co-operate in the counter-attack ? Is the place
screened from the enemy’s probable artillery positions ?  Is the con-
figuration of the ground such that his guns could continue firing until
the mfantry got within assaulting distance, or would they have to
cease while it is still at a distance 7 And so forth.

If the weighing of these pros and cons resuited in a balance or
advantage in favour of the defensibility of the place, the question
should be decided in the affirmative.

The next point to decide is whether it is necessary to employ the
whole of the unit, or only one or two sections.  The unit, or selected
portion of it, should then proceed to the place as soon as the firing
itne has advanced sufliciently far to allow of its getting there.

While this movement is taking place, a report should be sent to the
G.0.C. saying what is being doune. It is very important that this
should not be neglected, not only In order that the whereabouts of
the company may be known in case it is wanted, but also that its
action may be discussed at the Conference. It is only in this way
that the other arms will learn what the engineers have been doing
during the day, and hence will understand what their duties are and
what assistance they may expect from them.

The difficuity of bringing home to troops the importance ol
co-operation is that the result of its failure does not become apparent
during peace operations. [For instance, if in actual warfare infantry
find that they cannot get on, they instinctively turn fo the guns for
help in overcoming the opposition. In peace operations they do not
feel the want, as they are not suffering from the enemy's fire, and
individual soldiers may go through a whole day’s fight without
enquiring what their own artillery is shooling at.

Similarly infantry, when forced to fall back, does not feel the
want of artificial cover, because there are no bullets flying about,
It is only In similar circumstances, in action, that the leaders begin
to say to themselves, “ If only we had some strong point to rally the
men to, we might hold on until reinforcements come up and enable us
to push on again”  Then the importance of having these points pre-
pared becomes apparent ; not so much possibly on account of the
intrinsic value of the fortifications, as the fact that they afford some-
thing tangible to hold on to, and that there is probably a nucleus of
men already in occupation.

Having arrived on the spot, the situation should be explained to
the men and the unit distributed, tools being laid out and all prepara-
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tions made for starting work, Each N.C.O. in charge of a paity of
nen should satisfy himself that cach man knows exactly what he has
to do, and officers should move about, correct mistakes, and ask
questions, etc.

The O.C,, having seen what work has to be done, may counsider that
there is too much for his unit to carry out without assistance. Io
this case he should send a further report to the G.0.C., who would
decide whether the work is of sufficient impertance to tender it
necessary to detail, from the reserve, a working party to help.

It may not be possible to carry out all the stages above described,
since at a ficid day the attack is generally carried through with
more rapidity than it is in real warfare. The O.C. must watch the
progress of the fight, and, when he sees that & more advanced position
has been won which would have to be retaken by the enemy before
the one on which he is engaged could come into play, he should
collect his unit and push it forward to repeat the process in another
place. Or, before this new position has been carried, the Sappers
may be required for the duties under (ii.).

Finally, the unit must be at hand to take part in the strengthening
of the ground when a decisive phase of the action has been reached.
‘This will be when a position has been gained where the troops must
pause for a time, either because they are exhausted or becausc
ammunition and supplies are deficient.

The operations dizcussed above do not exhaust the list of those upon
which Sappers can be uscfully employed during peace manceuvres.
In fighting among woods, and in enclosed country generally, sign-
posts are required to prevent reserves, Supports, etc., Josing their way.
Then there are minor bridging operations and the destruction of
bridges.

The latter must afbways be a “paper” operation.  The points to
remember are that everyone concerned in the work should know
and be able to explain what bas to be done, and that the necessary
tools should be at hand and the required time have elapsed before the
bridge can be assumed to have been destroyed.

The restoration of bridges is also unfortunately a “paper” operation
in most cases. The same rules should be followed, and if there is
bridging equipment available, a temporary bridge should be thrown
alongside the one supposed to be destroyed.

The golden rule to follow in all peace operations is that it is a great
deal better to do too much than to do too little.  If someone clse’s
preserves are invaded he will probably complain, and the point will
be decided once and for all by higher authority.

It is sometimes argued that manccuvres are of little use to
engineers because they cannot actually do any work ; bridges cannot
be destroved, walls cannot be loopholed, and so on. There is of
course something in this argument, but it must be remembered
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infantry do not use ball ammunition, and vet umpires can estimate
the effect of an infantry attack. There scems therefore no reason
why the effect of defensive measures, taken or neglected, should
not be estimated when considering the result of a counter-attack.

So much for combined operations,

When the unit is acting by itself, the imagination nrust be called
into play, and the fact borne in mind that all military operations,
except the most elementary, are meaningless unless they are con-
sidered in relation to the action of other arms of the Service besides
that engaged.

In such circumstances, instead of men being able to see [or them-
selves what the other arms and the enemy are doing, the O.C. must
describe what i1s supposed to be going on. A defence scheme can
next be gone into in greater detail.  Or some other wmilitary engi-
neering operation can be worked out, e.g., the site for a bridge can
be selected and the type of bridge, to be constructed, chosen. Then
sketches can be made, parties told off to select and malke lists of
timber, and others sent to the nearest villages to collect details of
tools and materials available.

It is not necessary for the whole unit to be present at these
exercises. A few officers and N.C.0.’s are quite sufficient ; and if
officers of other branches of the Service can attend, so much the
better.  In fact much can be learned by two or three officers of
different arms from each other during the course of an afternoon’s walk.,
For instance, let them suppose an attack to be in progress over the
country through which they are walking against an imaginary enemy
in position. The infantry officer will describe what his men are
doing and the positions that have been reached.

The Sapper may then say, “ In that case [ shall get to work there.”
The infantry soldier may reply that this would be useless, since, if the
troops were diiven back, they would be forced to retire in another
direction. The gunner might then point out that the place is a
dangerous salient, with reference to the probable position of the
enemy’s guns, and would be untenable, and so on.

In this way discussions will arise which may bLe of great value to
each, although none of the three has much knowledge or experience.
The proverb about the “blind leading the blind " 1s a hindrance to
education if taken to be literally true. Three blind men will get on
better together than one will by himself, if each of them knows some-
thing of the road.

In the preceding pages, only the Dbattlefield duties of Royal
Engineers have been considered. Their other duties—in connection
with camps, improvement amd upkeep of communications, and so
forth——are of relatively less importance, They are moreover more
akin, both in principle and detail, to work with which a large propor-
tion of the personnel will no doubt be familiar in civil life.
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Another point to be remembered in connection with this class of
work is that a great deal, which is carried out by the regular Sapper,
may be left to units of the Territorial Force to do for themselves,
since there will be a large number of men in the ranks with g
knowledge of trades,

Speaking of the Territorial Force generally, it scems to the writer
that the time officially available for training is necessarily so limited
that every opportunity should be seized to supplement it.  The Force
must become part of the National life if it is to be a success, e.g., it
should be impossible for a sergeant in the Territorial Force to find
himself junior to a private in his corps in the workshop.

As regards officers, the formation of officers’ clubs at each divisional
headquarters would do a great deal to foster the acquisition of military
knowledge by stimulating the informal discussion of military subjects
between officers of different arms.  Why should not some of our rich
men, who are not in a position to take commissions themselves, come
forward and supply the wherewithal to start these ?

The Territorial Force is a new institulion with its traditions to
make, The Regular Army has suffered much in the past from the
idea that it is not good form to “talk shop” when officers meet for
social intercourse. It is to be hoped that the officers of the Territorial
TForce will not fall into the same error,

Finally, there is a great rife* for the Royal Engineers on the
modern battlefield, but they will never play it as it should be played
if they are content to “plough a lonely furrow”™ during peace, a
mistake which the Engineers of more armies than one have made in
the past,

* Note—An article entitled “The Fourth Arm,” by the late Colonel
Mark Bell, vic, cs, ADC, which appeared in the fournal of the
R US I for December, 1397, should be read by all who are interested
in this subject.
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SECTION - CLOSING APPARATUS OV A4 SINGLE
LINE OF RAILWAY.

By Liecr. (. C. V. Fextox, RE,

A sYSTEM of closing intermediate block signal cabins on a single line
of railway has been invented by Messrs. McKenzie & Holland, Ltd,,
and one of their instatlations is in use on the Cambrian Raitwaxy.

‘There are three biock signal cabins, Talyllyn, Treifeinon, and Tal-
garth, and of these the second is kept open only during certain parts of
the day, when the traffic is very heavy and this station is required as a
crossing station. The general working of the single line is by Tyler's
electric-train tablet block system, and the three stations mentioned
above are equipped as ordinary tablet stations, and are also crossing
stations for trains, At Talyllyn and Taigarth extra and special
instruments, which will be described later on, are installed, and these
make it possible at night, or with light traffic, to close Treileinon,
and to work one long section between Talyllyn and Talgarth, with a
“through” tablet taken from one of these special instruments, ignoring
the intermediate station altogether. A special arrangement has to be
made in case any shanting is required at Treifeinon during the time
the signal box at that station is closed. In order that perfect safety
may be ensured it is esstntial that it is impossible for a *“ through "
tablet to be withdrawn from cither of the long-section tablet mstru-
ments while a “short-section” tablet is out from any of the instruments
which refer to the short or intermediate sections between Talyllyn
and Talgarth. Similarly, when it is required to return to the short-
section working, it is essential that all the “through” tablets be
returned to their proper instruments, before any tablets can be with-
drawn from the ordinary tablet instruments.

At Treifeinon, when it is required to shut the tablet station, the
crossing loop has to be shut, and the points set for running on one
line only, and also all the signals pulled off for “line clear” in both
directions, and special arrangements have to be made to overcome the
interlocking in the lever frame to enable this to be done. For this
purpose a special lever, which is iltustrated in Fig. 1, Is provided.
When this lever is in the normal position, all the points and signals
are so arranged and interlocked, so as the station can be used and
worked as an ordinary crossing tablet block post, and the one kev,
called the “short key,” can be removed from the double key lock
shown at the base of the lever, and when this key is so removed, the
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lever cannog. be mavend from the “ narmal © position, . To eoalde the
lever to e moved to the middle position, it is vecessany to ulock
this by dnscrting and tomiog te short key, and the whole cn
then be moved in the wsanl nmnner o the middle position,  Tlds
pudling over of the lever to the middle position removes Uhe inter-
Incking wml enables the sgnalien to set the polnts for throogh

i ’-ll'.!nl.l.

s b i T s e

Fae @

rimping on the smgle line, tooent owt the loop fline, and 1o pull off
ther hiowwe, starting, and distant signals in ol divecthons,  As soon
ax this hia beets done, atd all the operations are complete, the kever
wan be pulbed to the ¥ over " position, and the other key —which s
vallead the # losg Key " —can b tanied aml romioved from te lock,
aned when this key is s removed, the lever s locked in the * over ™
s,

A swinehing-oun strament, shown in £ 2,58 provided ot Trelfidnon
o feceive thess keys when they are nemaved from the bover ireme,

Wk v mrmred.

Fri, =

When the = shore key ™ 500 the clectrical instrument anid tumed
i thie left=haml kne'l\'lmh, 1he pawi l,rfl]iir..“_\' talibsl Instnenonis e in
working between the station and Talyllvn and Talgarth, and the
woml “ disennnected * appears i the apper space.  The removal of
the ** short key ™ from this instrusient discommects he ondinary tabdet

Fig1 & 2
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instraments, and the insertion of the “ lung key ” connects the special
tablet instruments between Talyllyn and Talgarth, and thus switches
out Treifeinon. As will be described in the method of working, no
switching in or out of Treifeinon can take place without the co-
operation and consent of the signalmen at Talyllyn and Talgarth,
and when any tablet is out of any of the instrunents in either method
of working, it is impossible to withdraw the “short key " or “long
key " from the instrument.

A switeh instrument is also provided at both Talyllyn and Talgarth,
as illustrated in Fig. 3. A brass handle is provided, as shown, with an

Iith cover removed.

arrow on the face of it. When working with Treileinon, this arrow
points to the left-hand label, which is marked “short section,” but
when the intermediate station is switched out the handle i3 turned
until the arrow points to the right-hand label, marked “Jong section.”

Method of Working—Considering first the ordinary working in
progress—in this case the “short key” will be in the Treifeinon
switching-out instrument. It is required to close Treifeinon and to
work with the long-section instruments between Talyllyn and
Talgarth., Assoon as the signalman at Treifeinon bas received the
“train-out-of-section” signal for the last train that is to work over the
short sections, he asks the signalmen at Talyllyn aud Talgarth by
telephone if they are ready to close his station, and, having received
their consent, turns the “short key” in the instrument as far as it
will go, and then asks them to press the plungers on their ordinary
tablet instriments, When this has been done, a small disc, marked
“Jock off,” appears at the central round indicator window in the
switching-out instrument. This indicator can be plainly seen in the
diagram {Fig. 2). Assoon as the indicator shows “lock off 7 the short
key can be removed from the switching-out instrument. Unless ali
the tablet instruments connected with the short sections are normal
in all three signal boxes, it will be found impossible to remove the
lock from the “short key,” and as no train is allowed in a section
without a tablet, it ensures there are no trains between Talyllyn and
Talgarth when the signal box at Treifeinon is to be closed. When
the “short key " is removed from the electrical instrument, all the
tablet instruments are disconnected, and hence no tablet can be
removed,

The “short key” is then used to unlock the special lever, as already
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ilescribal, and enables the signalman to set the points and signals,
and to remove the *long key " from the lock on the lever, The
*long key ™ 18 then placed in its proper kevliole in the switehing-out
instrument, turmed as far os it will go, and s locked i by s doing.

Each of the end switches at Talyllvn aml Talgarth ane provided
with o small kev, or “ tapper,” as it is termed, and the * switehing-
out ™ fnstriement ot Trelfeinon his two * tappers,” all of which @i
he clearly seen at the bodtom of the fronts of cach instrument o
Fipe, 2 amld 30 When the signalman at Treifeinon has inserted the
* long kl:}'-' in his instrument, he asks the signalmen ot Talyllvo amd
Talgarth to hold down the tappers of their end switches, and I
himsell depresses both the tappers on his sedtehing-ont instrment
aml this indicates * lock off " on the end switches, On seeing this
inlicathon the signalmben at Talvlivn and Talgarth tum ther switches
from * short section ” to * long section,” and then press the plungers
o their long-section tablet instruments, This canses the indicator
on the switching-out instriment (o change from * disconmnecteld ™ o
“ponnected,” amd on seeing this the sgmabman at Treifeinon may
shut up his signal box, as the closing s effected,  * Through ™ working
can now tike place between Talvilvn and Talgarth, A picture of the
lostg-section tablet instruments is shown in g 4.

APtk rere rrm———

Fuk &

These longsection tablet instruments are made to work with square
tnblets instend of the ordimry rounmd ones, 50 that there will be no
chande of confusing them, amld they are abso o eler indication w
the engine driver to which section they refor and how fGr be s
free Lo go without changing his tablets,

sa long as a square tablet is out of either of the tablet mstroments,
it is impossible to remove the *long kev " at Treifeinon by any
meand whatever, and hence it & evidént that, antil the section
between Talyllyn and Talgarih is clear of teins, no alteration can
titke place in the position of the points and signals at Treifeinon, by
the levers in the signal box,  Henee it is necessary o provide special

FIG 4



1909. ] SECTION-CLOSING APPARATUS. 45

provisions for shunting at that station while it is closed, to avoid
delay in putting off a wagon at Talyllyn loaded with goods for
Treifeinon and bringing it on by a Jater train after the station is
ve-opened. This is arranged by a special toggle gear and ground
frame, shown in Mg, 5. The siding points—which it is necessary to
work for shunting purposes—are fitted with this patent toggle gear,
which is shown in £ig. 5 in the three positions, Position A is when the
points lie normal; position B shows how the points are operated
from the ground frame independent ol the signal box; position C

To Pornts €=—

: ‘3-—-——”.;—“3";4%—‘?_#—: L — From Sgnal Hox.

A

~=— From Signal Box.
B

Ta Funfs e

Grownd —==

Fronr
Frsirue

~— Frowm Sigual Hex,
C

shows the points operated from the signal box direct. The ground
frame contains three levers {or more, if necessary), and is fitted
with a lock which can only be released by inserting into it the
square tablet carried by the driver of the train on the long section.
When this tablet is so placed in the lock, the levers are free to be
worked from the ground fiame, independent of the signal-box
levers ; but before the tablet can be withdrawn from the lock all the
levers must be returned to their normal position in the ground frame,
and this ensures all the points being properly set for the through road
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before the driver can proceed with his train on its journey. In a
stmilar manner to the working of the ground frame independently of
the signal box, the connections between the ground frame and the
toggle gear are so arranged, that the points can be worked from the
signal box in the ordinary way when it is open, without any extra
connections or disconnections being made.

When it is required to re-open Treifeinon, the signalman at that
station asks the signahnen at Talyllyn and Talgarth by telephone if
they are ready to open the short sections.  On receiving an affirmative
reply, be turns his “long key " in lis switching-out instrument as far as
it will go and asks the other signalmen to press the plungers on their
long-section tablet instruments ; 1his causes the indicator at his station
to show “lock off)” and he is enabled to withdraw the key from the
instrument.  He then inserts it in his lever in the locking frame,
pushes it over to the middie position, replaces all his levers fn the
normial position, pushes his special lever over to the normal position,
and locks it by the “short key.! He next withdraws that key,
which he inserts in his switching-out instrument in its proper key-
hole and turns it as far as possible. Finally, he asks the signalmen at
Talyllyn and Talgarth to hold down the tappers of their end switch
mstruments, and he himself holds down those on his switching-out
Instrument. When this has been done, the indicators on the end
switches show “lock off” and the signalmen turn the handles on
these mstruments from “long section ” to “ short section,” and press
the plungers on their ordinary tablet instruments. This causes the
indicator on the switching-out instrument at Treifeinon to change to
‘i disconnected,” and the short-section tablet instruments are now in
working order,

A very similar apparatus is provided to work on single lines ot
railway worked by the clectric train staft, the long section being
worked by the tablet instruments as described, while the ordinary
electric-train staff working is used for the short sections.

The special feature of this installation is that the extra instruments
do not require any additional wires, but can be fitied up on the
same line wire as 1s used for the short-section tablet instruments.

The time taken in opening and closing Treifeinon signal box is at
the most a matter of two minutes.

When required, the makers can arrange to fit the locking kevs
direct on to the lever frame, but the separate lever, Hlustrated in
fig. 1, is considered the most suitable arrangement when there is
space for an additional lever in the frame.

A simlar arrangement can be constructed to enable two or more
intermediate stations to be closed if required.

The information in this paper, and the dingrams and plates illus-
trating the same, are given by the courtesy of Messrs. McKenzie &
Holiand, Ltd.
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MEMOIR.

THE LATE COLONEL GODFREY IILDEBRAND, RE.
By Coroxvr W. L. Greexstreet, Late RE

Ox the z7th of last March, there suddenly passed away at his resi-
dence at Hartley Ceurt near Longfield in Kent, Colonel Godfrey
Hildebrand, Retired List, R.E., who in a quiet unostentatious way
had done a large amount of highly useful work for his Queen and
country.

The Hildebrand family has been connected with the Army for
about a century and a-haif, the great-grandfather of the subject of
this memoir having come to England from: Saxony in 1763, in order
to take up an appointment in connection with a cavalry regiment
kuown as King George's Black Horse. His grandfather also served
in both the Essex and Sussex Fencibles, whilst his father, the Rev.
J. B. Hildebrand, had, as a young man, held a commission as ensign
in the 35th FFoot, and as such was present at the Battle of Waterloo,
for which he received the Waterloo medal,

Godfrey Hildebrand was born at Kibworth on October ISth 1844,
his father being at the time Headmaster of Kibworth Glannndr
School. His mother was the daughter of Capt. David Ross, R.N.,
who had been a shipmate of William 1V., and who was provided by
the Sailor King with a lucrative appointment at Deal, and, upon his
death, with a tablet to perpetuate his memory in old Deal Church.

After being educated at Marlborough—where he was sent in 1859
and where he gained various prizes, and became, before he left,
Captain of the Modern School, a Prefect, and, in 1861, Modemn
School Scholar—Hildebrand passed direct into the R.M.A., Wool-
wich, at the winter examination of 1861, joining at Woolwich in
February, 186z,

Both at Marlborough and at Woolwich he was a member of the
first cricket eleven, and at Marlborough he was also one of the
football 2z0. This did not however interfere with his work, and in
1864 he passed out high up, obtaining his commission in the R.E.
on his 2oth birthday in 1864,

After leaving Chatham he was posted to Aldershot, where he
remained for about nine months, and whilst there—on the 26th
September, 1867—he married Margaret, daughter of William Lake,
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Esq., of Gravesend, and in the following December sailed with his
wife for India, being posted, on arrival there, to Roorkee, By this
time his character was probably pretty well formed, and it changed
but little in after vears, Combined with a high sense of daty, great
straightforwardness and manliness of character, and the gift of a
strong practical conmmon sense, there was considerable intolerance
of anything of the nature of bombast, unreality, or folly, together
with a power of satirical expression, which made him somewhat
feared by those of his contemporaries who did not know him well;
and amongst those, who both knew and valued his high mental and
moral qualities and his kindness of heart, gained for him a friendly
soubriquet indicative of his power of applying a moral sinapism to
what he thought the errors of his associates. A good example of his
kindness of heart, is shown in the hospitality with which both he and
his wife received the writer of this memoir and his wife on their
arrival at Roorkee two years after Hildebrand had first been posted
there, Not only did theyv rescue them from the discomforts of the
Dak Bungalow, but they also hospitably entertained them until they
could get properly settled.

Hildebrand was at this time an Assistant Engineer in the
Saharanpore Division of the Buildings and Roads Branch of the
PAV.D., having charge of various buildings and many miles of road.
In the inspection of these the writer sometimes acconipaniecd him,
and was surprised at the fluency with which he conversed with the
natives and the grip which he had obtained of the details of the work’
daring the short time he had been employed upon it.

That his immediate superiors held a like view of his capacity is
evidenced by their employing him at the end of 1870 to make a
survey for a railway line to Roorkee, a work which was most
successfully carried out, although entively out of the line of his
previous employment, and when the line was subsequently con-
structed by the railway engineers, they adopted Hildebrand's route
with only slight alterations.

In 1872 Hildebrand was posted to the Military Works Departinent,
and placed in charge of the Chakrata Road Division, with the duty
of constructing a new military road from Saharanpore to Kalsi, at the
foot of the hills, a distance of about 51 miles ; and subsequently the
25 miles of partially completed hill road from Kalsi to Chakrata were
added to his charge. It was an important and difficult work, involving
the bridging of the Ason River and innumerable smaller streams both
in the hills and the Terai, as well as the alignment and coustruction
of a road through the Siwalic range of hills. The bridge over the
river Ason, costing about 1% lakhs of rupees, was a fine and
important work, aud one of cousiderable dilficulty, as the river is
lable to sudden high floods, for which provision had to be made.
The bridge consists of 10 brick arches of 30’ span, to cross the
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main chamnel of the river, and a subsidiary bridge of timber to cross
a second channel 100" wide ; and various difficulties regarding the
soil and the influx of water into the foundations, which it was neces-
sary to carry to a considerable depth, had to be met and overcome.,

Hildebrand remained in charge of the Chakrata road till 1876,
when, on the practical completion of the work, he received the
thanks of Government and a step of departmental promotion, and
went home on furlough,

On his return to India in November, 1877, he was placed in charge
of the Umballa Division Military Works, and there too had a special
work of considerable importance to carry out, viz., the water supply
of the Umballa Cantonment.

He obtained his Captaincy in the Royal Engineers in December,
1877, having already been a local captain for more than a year.

Larly in 1881 Capt. Hildebrand joined the Staff of the Inspector-
General Military Works as Secretary of the Defence Committee, thus
beginning the special fortification work with which during the rest of
his service he was chiefly associated. He held this appointment till
March, 1882, when he returned to England, and subsequently com-
manded the 12th (Depdt) Company at Chatham for & year, being
then given some special duty to perform under the War Office till
March, 1887. Hildebrand had been promoted Major in October,
1884, and on his return to India in 1887 he was posted to Beluchistan
as Superintending Engineer. Here however he only remained till
the autumin, when he was again required on the Staff of the Inspector-
General Military Works for defence works, on which he was
employed till he finally left India in 1891,

His services at this time were as valuable and important as they
were arduous, as he had practical charge of the reorganization of the
defences of India—both inland and coast—at a time when the
importance of the work had come to be thoroughly recognized.

Amongst the defence schemes which passed through bis hands,
and on which he had 1o advise the Defence Committee, was that for
Quetta, of which he entered carefully into all the details both of
design and construction ; also the remodelling of the defences of
Bombay, Calcutta, and Rangoon ; the defences of the Sukkur Bridge,
commenced in 1889 and completed in 1891, and the defences of
Rawal Pindi, Sher Shah, and Attock. Moreover, in addition to these
larger works, the designs for numerous defencible posts in canton-
ments, and the defence of large and important bridges canie under his
review, and required his careful consideration as advising officer.

All these matters necessarily involved not only heavy and constant
office work, but also a very large amount of travelling from one part
of India to another.

As some of these works were in charge of the writer, it may not be
out of place to mention how frequently he was impressed by



50 THE ROYAL ENGINEERS JOURNAL, [Juex

Hildebrand’s quickness—when visiting and inspecting the work—in
grasping the points of a situation and in deciding upon the best
way to deal with it, and also Dy the accuracy of the memoranda
about it which subsequently came from his office, aithough he took
nothing but mental notes, trusting to a strong and accurate memory,
which never seecmed to fail him.

Mujor Hildebrand became Lieut.-Colonel in 1891, and on his
reversion to home service the same year, was appointed C.R.E.,
Newcastle-upon-Tyne Sub-District, where he remained till the end ot
June, 1894, being chicfiy employed on work connected with the re-
armament of the Northern Defences,

From July, 1894, to the ¢nd of 1896, Colonel Hildebrand held the
appointment of Assistant LG.IF. at the War Office, and after being
placcd on half-pay for nearly a year, was appointed D.LGF. in
August, 1897, a post which he held for nearly five vears, 7.e., till the
end of May, 1go2, when he retived from the Service, having been
promoted substantive Colonel in November, 1897,

Colonel G. Hildebrand's work at the War Office, which was
principally connected with defences, and especially the re-armament
of the couast defences, is pronounced by the officers under whomn he
served as having been in every respect excellent, and one of the most
distinguished of them comments upon the prompt action and willing-
ness to accept responsibility which lay behind his quiet manner, and
the able way in which the entire business of his office was carried out.
For his valuable services at the War Office he received a Distin-
guished Service Pension,

In the year 1906 Colonel Hildebrand was appointed one of the
Dircetors of the Army and Navy Co-operative Society, and regularly
attended the meetings of the Board, having been present at one of
their mectings only two days before his sudden death. At the last
annual meeting of the Society, the Chairman, Lord Ebury, referred to
his loss as follows :—

“ Simee the finuncial year expired, no longer indeed than a month ago,
we have had to deplore the painfully sudden death of our colleague,
Colonel Godfrey Hildebrand,  Although he was the latest addition to
our Board, he had long established a firm hold upon our regard by the
soundness of his judgment and the urbanity of his disposition.”

The deceased officer was one of a family of 13, of whom six
have done good service for their country in India, four of them in the
Army. He leaves a daughter aud several sons, two of whom are in
the Army, one being a member of his father’s Corps,

Colonel Hildebrand, who was a loval member of the Church of
England, and took great interest in his Pavish Church and its work,
was buried on the 3rst March, 1909, in the churchyard of Hartley
Church, in a quiet and beautiful spot ¢lose beside the home in which
he had been living for the last few years,
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TRANSCRIFPT.

THE FIELD TRAMWAY OF THE RUSSIAN 2xp ARMY AT
HSIPINGATL

Epitome of an article by Lisut. Freigang in the September, 1907, number of the Eeunshensrnee
Zhoornal,

During the latter part of the Russo-Japanese War, when the Russian
troops, after Mukden, took up the main defensive position at Hsipingai,
they made considerable use of field narrow-gauge tramways. Ifach of
the three armies had a separate line which served its own particular
area, and proved of great value for the transport of stores, the rapid
evacuation of sick and wounded, and to some extent for the carriage or
passengers,

For supplying the three armies with railway material, rolling stock -
and other equipment, a special depét for light railways was established
at Tsitsikar.  Here the stores were brought direct from Russia and
were issued on requisition to the officers in charge of the respective
tramways,

The material and rolling stock for cach of the three lines was identical,
and in each case horse traction was used, but in the case of the ist and
3rd Armies there was not the same urgency as in the construction of the
2nd Army fine, and this latter was also much less costly than the others,
because in its construction the troops were assisted neither by railway
troops nor by Chinese hired labour, and also because no special assign-
ment of horses was made for traffic purposes, hut ordinary transport units
belonging to the army were detailed for this duty. For these reasons
especial interest atiaches to the details of the constraction and working of
the 2nd Army line, which form the subject of this article.

In July, 1903, with the object of securing regular transport of stores for
the 2nd Army, it was decided to construct a narrow-gauge tramline from
Siding No. 84,% on the East China Railway, to the town of Maimaikai,
and if possible to continue it towards the right flank of the Hsipingai
position, as far as the village Lamatenza. The line would thus pass
along the rear of the whole position of the znd Army, connecting points
which were about 20 miles apart, In Maimaikai there were concentrated
the Staff, the headquarters of various departments, and alse extensive
Supply Depbts.

On the 28th July the order was given to carry out a reconnaissance
of the proposed line, and four days later a survey party of 14 rank and

* The 2nd Army occupizd the area lying immediately west of the Fast China Railway.
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file under a specially detailed officer, Capt. Fetting, began this work,
which teok only two days, and on the 3rd August they had carried the
reconnaissance to the western gates of Maimaikai, Taking the shortest
practicable route, the distance covered was 10} miles, The axis of the
line was marked by 160 pickets, placed at intervals of 117 yards (50
sazhens),  In spite of every effort having bueen taken to make circuits of
hills and nullahs, this section was a very difficult one, requiring six bridges
across dry nullahs, and the grading ot one descent and three ascents, of
which one, in the third verst, was double the normal siope.  The ground
was clay and in places very swampy.

Owing te delay in obtaining the necessary stores from Tsitsikar, work
could not be commenced before the 16th August.

The permanent way consisted of steel rails and steel box sleepers of
the Dolberg system; two rails and two sleepers were joined together to
form one link, which was either straight or curved. The links were ot
three sizes, 1§ metres, 28 mitres, and the so-called normal of 75 maetre.
Shorter lengths were alse issued tor use in crossings, switches, ete. The
rails were fastened to the sleepers by means of rivets, passing through
the feot of the rail and the sleeper.

The rails of each link were fitted at one ¢nd with hooks and at the
other with buttons, in each case attached to the outer side of the flanges,
The links were joined together by passing the hooks of one link under-
neath the buttons of the succeeding link.  The gauge was -7 mitre, weight
per foot of the links 22} ibs., and beight of rails 80 mms.

The cross-over ways consisted of (1) ready-made crosses and (i)
special switch links, the points being worked by hand, In the centre o1
the cross was an open space where both ralls were disconnected, and
hercin the writer notes a fault in construction; when trolleys were
travelling rapidly the wheels passed over the space safely, but with slow
motion, and if the horses were pulling unevenly, it was the cause of many
deraiiments. It is recommended that a short piece of hinged rail in the
centre of the cross would be an improvement.

For rolling stock there were troileys of two systems :— Debal and Putilov,
These arrived in pieces and were put together on the spot Ly squads
specially detailed. They consisted of iron frames decked with lonyi-
tudinal planks, and fued with low sides and 12 vertical stanchions. At
both ends were small platforms, to one of which was fitted the break,
The frames rested on freely moving bogies, cach with four solid wheels
of 12% or 15" diameter. The breaks were of special design, working with
chains and shoes,

The difference between the Debal and the Putilov trolleys was that in
the latter the uprights were of wood and in the former of iron, which
made these trolleys heavier, but incomparably stronger. The Putilov
break chains were better welded.

The trolley platforms measured 147 by 4%, The carrying strength ot
each trolley was given as 38L cwts, but in practice it was limited to
32 cwts, {100 poods). For attaching the horses on each side of the trolley
were four hooks, to which the chains of the splinter-bars were fastened
by means of pins. On the splinter-bars were traces which hooked
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on to hames on the horses, and hames were also connected to the
front side stanchions of the trolley. Each trolley was drawn by two
horses, one on each side, this arrangement being considerably more
convenient than if the horses were in front. The breakmen stood on the
front platforms and the drivers on the back; occasionally one man
performed both duties, but this proved to be inconvenient, leading to wmany
collisions and derailments. On portions of the line at ground level
derailments caused little harm, even if the trucks were travelling rapidly,
as the wheels sunk into the carth, which acted as a brake,

In addition to the permanent way and rolling stock there were received
from the depot at Tsitsikar a complete telephone equipment for main-
taining communications on the projected line of 20 miles, complete sets
of carpenters’, joinery’, fitters’, painters’, and blacksmiths’ tools for use in the
park, also railway tools for making and repairing the line, stores necessary
for equipping stations, lighting and oiling materials, and alse hooks and
forms for use of the future railway service. All of this was stored in
special trucks at Siding No. 84, where a new broad-gauge siding was
made especially for use of the construction parties of the narrow-gauge
line.

It having been decided to construct the line entirely by military working
parties, on the 2ist August the G.O.C., 2nd Army, sent {our battalions
to the scene of the work. 'These battalions were distributed along the
interval between Siding No. 83 and Maimaikai, and were billeted in the
nearest villaves.

The total distance of 16 versts was divided into four sections, each of
four versts or 40 pickets. From the i2th and 6th East Siberian Sapper
Battalions, parties, each of 1 officer and 10 men, were allotted to these
sections as  superintendents and  instructors, and a separate party,
consisting of the 13th Company of the 6th Rifle Regiment, with 16
Sappers was allotted to the park for unloading trucks on the broarl
wauge, ftting together the trolleys, and dealing with all stores as they
were unloaded,

The first section {pickets 1 to 40} was considerably greater than
any of the others, as it included all the terminus and park lines, and
consequently, at first, only the main line and a few necessary sidings
were constructed.

The following is a general description of the work:—

{1}). The formation of the road. As a firm foundation was necessary,
first of all drains were cut on both sides of the picket line along the whole
length. These drains were 14 apart, and each was 2} wide at the top;
in depth they varied up to about 3V, If the excavated earth was dry
enough it was thrown on the read and well rammed until it was firmly
settled. '

In very moist places sand was used as ballast, which was teiched from
the banks of the river Sancha-ho, at about 1} miles from Siding No, 84.
If ramming and ballast failed to keep down the subsoil water, cross drains
were cut and wooden pipes Taid under the road, causeways were built ap
with brushwood, or the road was built up with planks placed both longi-
tudinally and across the line, the paths on the sides for the horses
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heing also made of planks. It was only in the first section that the swampy
nature of the ground made this work necessary; in the others it was found
sufficient merely to ram the carth thrown up from the side ditches.

(2). Simultanecusly with this work the inclines were graded. Ot the
three ascents and one descent, all required quite an insignificant amount ot
work except the ascent in the third verst from Siding No. 84, which
required such a large quantity of work that it was eventually decided to
re-align the road, making a kind of zigzag,

(3). The permanent way was then laid on the completed roadway, The
links were brought up on trains of trolieys. The line was laid by a special
party of infantry, with a small detachment of Sappers, under an officer, at
the head. I the side drains had not yet been cut, & man was sent ahead
to the next picket to mark the line. Otherwise this was shown by the
drains, Fach man of the construction party moving in fle carried a link
from trolley to railhead, laid it, and then returned to the troliey on the
otherside of the line.  The method practised in the first section of laying the
rails before the side drains had been completed was soon found to Le
inconvenient.

{4). After the construction party there followed another whose work it
was to straighten and level up the links, and ram the earth or ballast
under the sleepers with wooden rammers.

(5)- While this was going on the construction of bridges and level
crossings was carried out. The crossings were 14 yards in width and
were made of seven, or in places liable to specially heavy traffic of ning,
planks laid longitudinally along the line. Of the bridges, the shorter ones
were supported simply on beams laid across the gaps, but the longer
bridges were made with trestles or piles. Two pile bridges, made near
Alaimaikai, were on the retirement of the Russians handed over to the
Chinese authorities,

{6}, In addition to the work already mentioned, it remained to construct
the station buildings, wagon-sheds, goods-shed, forge, signal-boxes, dug-
out shelters for the troops employed on the line, and, lastly, the telephone
lines, of all of which further mention will be made later on in the details
of the construction and working of the line.

On the 220d August work was begun in laying the station and park
lines, First of all a line was laid from the broad-gauge siding to the
place decided on for the starting and arrival points, and two sidings for
marshalling the trolleys loaded with the permanent-way stores for the
main line. On the same day the officers in charge of the other three
sections inspected their sections with a view to deciding how their work
should be organized,

On this day aise, by order of the Commander of Communications of
the znd Army, the 38th Cart Transport unit arrived at Siding No. 84
with 2 officers, 156 rank and file, and 3635 horses, detailed for hanling the
construction trains loaded with timber and railway stores. There also
arrived one company ot the sqth Minski Regiment, in strength 2 officers
and 128 rank and file, which formed the advanced party of a Traffic
Battalion, which was to he formed of detachments from all the corps of
the Army. This Traffic Battalion was destined to supply (i) breakmen
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for the trolleys, (iL.) maintenance gangs, (iil.) working parties for work in
the park, and {v.) men for guard duties, in conjunction with the 13th
Company of the 6th Rifle Regiment.

Seiding No. 83, E. China Railway.

Woad Sfore Supply Store.

.

=T .i fn:ﬁa-ﬁio
Permanenl Way g;; ::;f’ff
faterial Store.

aierge.
Criverd,

The head office of the line was formed considerably later, but in these
first days, by the force of necessity, an improvised office was formed at
Siding No. 84 for carrying out the necessary correspondence with troops
and departments, for publishing orders {or the {ollowing days’ work,
detailing working parties and notifying changes in personuel.

On the 23rd August the station lines from Siding No. 84 as far as the
arrival points were completed, the new parrow-gauge station being
named Sancha-ho, and also four park sidings, each about 600 yards in
length, while the main line was carried forward to the bridge over the
Sancha-ho, a distance of about 2 versts (1} miles), and the excavation of
the side drains proceeded steadily. That the construction did not proceed
more rapidly was due to the fact that neither men nor animals were as yet
accustomed to the work. As the natural ground was found to be
unsuitable for carrying the line, a special carrier was arranged for
drawing sand from the bed of the river to act as ballast,

On the 24th August a small bridge 153" in length was built, and the
line was laid as far as picket No. 40, fe., to the end of the first section.
In order not to delay the trains carrying rails and baliast, most of the
timber for the bridges was sent on ahead in Chinese carts, by unmetalled
roads, This arrangement was carried out throughout the construction
of the line.

On the 235th the line reached picket No. 60, while the roadway was
complicted as far as Maimaikai, and all the men thus set free were put to
work on the bridges thronghout the whole line.

Meanwhile railway stores continued to pour in at Sancha-ho, and as
the trolleys were put together by the park working parties, more sidings
had to be constructed to accommodate them,

On the 26th August the line reached the end of the second section, and
a siding about 470 yards in length was laid at  Siding No. 1,7 a point
about half-way between Sancha-ho and Maimaikai, In the first section
the line was levelied and rammed and the level crossings laid down,
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which last werc found to be urgently necessary, as cross traffic was already
beginning to damage the permanent way.

By this date the numbers of the Traffic Battalion had been made up
by detachments of weak and otherwise unfit men to 489, and these werc
formed into three companies for work on the line.  The establishment ot
officers included four infantry officers as battalion staff and three company
commanders.  These troops forthwith commenced their duties as break-
men and maintenance gangs,

By this time the Commander of the Army had decided that the lin
should not stop at Msimaikai, but should be carried on as far as
Lamatenza for the conveyance of supplies and sick of the threc corps
stationed to the west and south-west of that villave. On the 26th August
a party consisting of one officer and six men began the reconnaissance of
this section and completed it in three days.

On the 27th August the work of levelling and ramming was carricd
forward in the sccond scction, and the permanent way was laid as far as
picket 100, Here the work had to stop for a time for want of material,
which was due partly to the fact that the Tsitsikar depot was busy with
the equipment of the lines of the 1st and 3rd Armics, and partly that the
proportion (30 per cent.} of curved links supplicd had largely exceeded
local requirements.  This pause gave an opportunity of energetically
pressing forward the work on the bridges, and during this period the
following bridges were made:—No. 3, 21" in length, near the proposed
AMaimaikai Station ; No. 4, a temporary trestle bridge, 227 in length, near
the south gate of the town, and a permancnt pile bridge 7. in length at
the south-west angle. At the same time the ascent in the third verst was
made easier, as it was found that with fullv-loaded trolleys it was difficult
Lo surmount,

]
Iy
-4

Seedion, Frlv L’rf:.r"_;rg_

In Sancha-ho station during this period the station and park lines were
finally arranged and completed, and the construction of goods-shed,
wagon-shed, stable, forge, signal-boxes, and various necessary buildings
was begun. Al these were completed in three to five days, except the
goods-shed, which was still unfinished on the ioth September. These
buildings were very simple huts, built entirely of wood and roofed with
planks,
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As Jarge working parties were no longer required, on the 20th August
two battalions were sent to rejein their commands,

About this time various officers with special technical knowledge of the
work began to arrive from various regiments, and were gradually aliotted
to the duties of maintenance, traffic, and park,

On the 3oth August a fresh consignment of material arrived and was
unloaded, and on the 3ist the line was completed up to Maimaikai
Station, 12 versts ($ miles) from Sancha-ho, Here a siding, 3:0 yards
long, was laid, and a little further on a branch was carried to the chict
supply depdt, which was situated inside the town. By evening of this day
the line had arrived at the southern gate,

From the 1st September the work was divided into two groups, (i.)
the completion of the line up to the west gate and (ii.} the construction of
the new line from there to Lamatenza.

The new line, in length nearly 113 miles, was marked by 173 pickets
and divided into two sections, Each section was placed in charge of a
Sapper officer, with one technically qualified officer to help him. Four
battalions from the nearest army corps were detailed as working parties
and were distributed amony the sections and billeted in the nearest
villages. Each section was also given 1§ Sapper instructors. The
character of the ground was most favourable; the line ran along a plain,
and only in five places was it necessary to throw small simple bridges
across shallow nullahs,

On the st September the permanent way of the original line was
completed and a pile bridge was begun, to take the place of the trestle
bridge, across the wide dry ravine near the southern gate, in length 741",

On the new line work began in the formation of the roadway, and, by
the Tight of previous experience, the breadth was increased from 14 to
171, and the ditches were made wider and deeper.

On the znd September this work continued, while on the original line
traffic was opened for supply loads, with the stipulation that it should not
interfere with the construction of level crossings and of the station works
at Siding No. 1 and Maimaikal, The line te Maimaikai was connected
throughout by telephone, but at first only two telephone stations were
opened—at Sancha-ho and the Supply Depoét.

On this day three maintenance gangs were formed trom Sappers and
the men of the Traflic Battalion, and stationed at Sancha-he, Sidiag No. 1,
and Maimaikai, Each gang consisted of 4 road master, two gangers,
two skilled labourers, and 13 vnskilled labourers. The road masters,
gangers, and skilled labourers were Sappers, and the remainder infantry,
The gangs were made responsible for keeping the line in repair, 7e.,
levelling, packing, replacing links, and inspection of crossings and
bridges. Each gang was equipped with picks, shovels, spanners, and
other railway tools. _

Regular passenger and goods traffic began on the line as far as
Maimaikal on the sth September, and for this a time-table was drawn up,
in accordance with which two pairs of goods trains and one pair ot
passenger trains were despatched from cach end of the line daily, the
passenger trains being timed to coincide with the passenger trains on the
broad gauge,
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The service of the line was managed by two experienced officers who
acted as traffic superintendents, while to each of the three stations and
to the Supply Depét there were assigned, from the Sappers and infantry
of the Traffic Battalion, station-masters, assistants, telephonists, and
signatmen,.

The composition of a goods frain was fixed at a maximum of 75 trolleys,
and that of a passenger train at one closed carriage and three trolleys
for baggage. The carriages were ordinary trolleys covered with
tarpaulins and fitted with seats.

At this time the necessity of more transport animals became evident,
and a second unit {the 3gth) was detailed, consisting of 1 officer, 83
rank and file, and 320 animals. It was posted at Maimaikal and worked
towards Sancha-ho.

Meanwhile, on the sth September the work on the new line which had
been stopped by heavy rain started afresh, and passing over two bridges,
Nos. 5 and 6, of a total length of 70/, which had already been finished,
reached picket No. 106, where it was again stopped for want of material,
This having been got over by moving an unnecessary siding from
Sancha-ho, the line was carried on into Lamatenza itself.

From the 6th to gth September three more bridges, Nos. 7, §, and g,
of total length of 77, were completed, a siding about 580 yards in length
was laul at a projected station, * Siding No. 2,7 station huts were put up
and connected by telephone with the central station Maimaikai, the pile
bridge at the southern gate was finished, and the whole line was now
ready for traffic.  All the construction troops were sent away, and there
remained only the Sappers, the Traffic Battalion, and the company of
Rifles.

On the gth September the line was opened with ceremony by the
G.0.C, 2nd Army, and on that day there arrived the 1st Company, 3rd
Railway Battalion, in strength 3 officers and 140 rank and file, to
assist in working the traffic.

On the 1oth September the last consignment of stores arrived from
Tsitsikar, and a siding about 470 yards in length was laid into the local
Supply Depoét at Lamatenza,

The total length ot main line was about 21 miles, and of sidings about
4L miles.  About 4 miles of the line was laid on ballast and 1} miles on
planks. There were 12 bridges of an aggregate length of 420/, 60 level
crossings, 1 storchouse, 1 wagon shed, | stable, 1t forge, 1 cookhouse,
and 3 station buildings of varicus sizes.

During the construction period there were despatched along the line
from Sancha-ho 393 trolleys with supply stores, 300 trolleys with
construction materials, and 32z troliey-loads ot passengers, each drawn by
a pair of horses or mules.

As to the cost of the line, out of an allotment of 310,000 roubles, only
27,661 roubles 71 kopeks were spent, owing to the vconomical methods
cmployed in the work. It should be nientioned that working pay was
issued to the troops at the f{ollowing rates:—Company commanders,
3 roubles per diem; junior officers, 1} roubles; N.C.O/s, 50 kopeks;
men, 20 kopeks. (1 rouble = 100 kopeks = 3 shillings and 2 pence).

Turning now to the arrangements for working the line—in the first
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place the head office was carefully organized under Capt. Fetting, the
commandant of the line. His staff consisted of an officer in charge, a
secretary for office work and correspoadence, three clerks, and three
draftsmen.

The park was in charge of a railway officer, with a technically-trained
officer as his assistant, He had four skilled N.C.Q.'s in charge of the
following sections :—{i.), Timber; (ii.), permanent-way materials; (i)
rolling stock; and (iv.), general stores.  The working parties detailed from
the 13th Company, 6th Rifle Regiment, and from the Traffic Battalion,
were divided into gangs for the following services :—Inspectors of trolleys,
fitters, carpenters, lubricating hands, smiths and hammermen, and trolley-
builders.

The traffic was in charge of a traffic superintending officer, with two
officers as assistants, one of whom was responsible for the telephones.
The railway company supplied § station-masters with 7 assistants,
10 guards for luggage trains with 10 assistants, and 30 breakmen for
passenger trains, The breakmen for luggage trains were taken from
the Traffic Battalion.

The maintenance service was under the superintendence of a railway
officer, with two technical officers as assistants, The line was divided
into two sections, and three maintenance gangs were allotted to each of
these sections; these gangs were uartered within their own areas, at
first in tents, but from the beginning of the cold weather in speciaily built
dug-ocuts with stoves. The men employed on the traffic service were
always in huts, which were built with special view to wiater requirements.
A battalion ot the Zhitomir Regiment was detailed to hold itself in
readiness to assist in case of large working parties being required for
extraordinary work, but their services were never required.

As the traffic had increased, the i4th and 15th Pack Transport half-
units were detailed to work on the line, each with an establishment of
i officer, 83 rank and file, and 163 animals. The transport units were
then disposed as follows :—The 18th and 14th at Sancha-ho, and the 3gth
and 15th at Maimaikai. The 38th and 3gth worked towards Lamatenza
with loaded troileys, and the other units brought back empty trains, the
trolleys being linked together in twos and threes.

On the nyth September two new goods sidings were laid, one near
Siding No. t for the supply park of the 6th East Siberian Corps, and the
other to the supply park of the 1st Composite Rifle Corps.

The new time-table was arranged as follows :—For goods traffic there
were run three trains daily, Nos. 1, 5, and 7, the first two of 60 trolieys
each and the third of 50. No. t worked to the stations in the second
section (1oth Army Corps, the Composite Rifte Corps, and the Composite
Cavalry of General Mishchenko); No. § worked to Maimaikai exclusively
(toth Army Corps, the force of General Gregov, and the Chiefl Supply
Park of the 2nd Army); No. 7 supplied Siding No. 1 (the Gth Siberian
Corps). Trains Nos. 2 and 6 were emply return trains. For passenger
traffic there were two double trains, Nos. 3 and 4, and Nos, 8 and ¢, the
first pair going over the whole line and the others only to Maimaikai.
The trains crossed at Siding No. 1, and departures and arrivals
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synchronized with the trains on the broad gauge. In course ot time, as
the passengers to Lamatenza increased, a third part of train No. 9 was
allowed to go over the whole line. The composition of each passenger
train consisted of three covered trolleys, which would accommodate
40 wmen, and 7 trolieys carrying either baggage or 15 rank and file cach.
The goods trains travelled at the vate of 2} to 4 miles per hour, and the
passeager traing § to S,

Fronm the r4th September a journal was kept in each station, in which
were entered details of every train, showing the number of trucks, horses,
and rank and file, and also a register of telephone messages received
and sent.

Between the 17th and the 20th September two more sidings were
made, one from the Suapply Depdt at Maimaikai to the quarters of the
Commandant of Communications, and the other, across a newly-madue
trestle bridge, 235 in length, which spanned the town ditch, to the
headquarters of the army.

The construction of a line past Maimaikai made possible an excellent
arrangement for transporting sick and wounded to Siding No. 83 for
transfor into the hospital trains.  With this object, at a point selected near
the south gate of the town, a siding 230 yards in length was laid and
a platform crected where the sick could be coliceted {from the neighbour-
ing hospitals and estrained.  This was completed by the 215t September,
and from this date began a regular service of hospital trains. At first
it was intended to transport the sick in the empty return trains, but in
view of the possibility of infection and also on acecount of the approach
of winter, it was decided to fit up 40 trolleys specially for this serviee,
This was done by eaclosing three sides of each trolley with tarpauling
and placiay felt or straw mattresses on the floor. A special hospital
train, “ No. 4 b5 was arranged to travel in rear of No. 4 passenger train,

About this time it was found that the stock of supplies which had been
accumulated was sufficivat to last for some time, and some of the supply
trains were made available for transport of stores for the troops, Red
Cross and Officers’ Messes. The staff was officially remodelled, extra
clerks were detailed, and also an accountant and two surgeons, The
latter opencd dispensaries and began sanitary inspections of men and
buildings,

The line remained open for traffic until the 3rd November, during
which time it is calculated that it conveyed 20,000 men, including .,000
sick, and over 5,000 tons of stores.

The work in the park consisted chiefly of repairs to trolleys and
harness, The breaks required considerable repairs owing to the
defective welding of chains and the softness of the wood on the shoes.
The break-platforms aiso suffered considerably from collisions. Damagred
rails were generally replaced and not repaired, as there was a large
reserve of spare links,  Carpenters’ work included the fittings of
passenger and hospital cars, furniture, ete, for stations, offices, and
quarters.

The cost of working the Hine for two months amounted to only 3,149
roubles, out ot an allotment of 34,000 roubles.
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On the 4th November, in consequence of the departore of the army to
the north, the dismantling of the line commenced,

Two infantry battalions were detailed to assist in this work, and were
aliotted one to the railhead and the other to Siding No. 84. The
dismantling was divided into daily tasks of 5 to & versts each, and separate
parties were told off to dismantle {i.) the line, (ii.} the station buildings,
bridges, and level crossings, and (iil.) the telephone line,

As a protection against the Khankhuzes, now that the troops had
departed, two sotnias of Orenburg Cossacks were detailed, and these
patrolled along the line and to south of it by day and night, By aight,
infantry outposts and patrols were also posted.  The command of the
rear guard was entrusted to General Toimachev.

The method of loading up the permanent way was as follows:-—A
train was hrought up and its trolleys were placed along the line at
intervals of 60 links, measuring back from the rajlthead, AN except the
head one were lifted off the rails and placed on the side of the line. The
links were then dismantled until the first truck was loaded, when it was
sent down the line and the next one lifted on the rails and loaded up in
its turn, and so on,  In this way the whole line was dismantled in seven
days, only sufficient sidings being left in Sancha-ho station to accommodate
trucks which were required {or transferring the stores to the broad-gauge
siding.

The work of the battalion stationed at Siding No. 84 included unloading,
sorting and loading stores for return to Tsitsikar, and afterwards the
dismantling of the trolieys.

After this the men of the Traffic Battalion were gradually returncd to
their units, and the Rallway Company and other corps departed, and
finally on the 23rd November a smali ofhce stafl moved with the
commandant to Bukhai station, where the work of making up reports,
accounts, etc., was carried out.  This was finally completed by the
i7th December,

In conclusion, the following points may be mentiened as having been
brought out by practical experience in the working of this {ine :-—

(1). These lines may more safely be laid in continuation of, rather than
at right angles to, the lines of communication of an army, since, in case of
an unexpected retirement, in the former case it is more easy to remove
the stores, or at any rate the roliing stoek.

(2). Troops liable to be employed on this work in war should be
instructed In it in peace time.

(3). The permanemt way should be laid at ground level as far as
possible, rather than on embankments or in cuttings, It is better to
work round slopes than through them., Side drains are of course
necessary.

(4). When preparing the surtace it should be well rammed.

{5). The use of ballast is only necessary where the ground is swampy.

(6). The best method of carrying the line over marshy ground is on
planks. Here the planking need not be continuous, <o long as each
ptank supports at feast two adjacent sleepers.

(7). The width between drains should not be less than 1753
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(S). The earthwork must be completed before the line is laidl

{9), The class of rails used was too light, and conscquently the rails
frequently became bent and the couplings disconnected.  An improved
coupling is suggested for the rails, in which, in addition to the hook on
the outside of the rail, there should alse be a projecting plate on the
inside, so that the flange of the succeeding rall should fit between this
projecting plate and the hook,

(10). The alteration required in the crossover ways has already been
mentioned.

(11). All bridges must have a breadth of roadway of 19Y, and double
planking for the herses is obligatory, The roal-bearers may be so
laid that the links of the permanent way may rest directly on them.
In case of large pile bridges, the preparation at first of femporary
trestle bridges is necessary, in order to cause no delay to construction of
the line. .

(12}, A combination of the two kinds ot trolleys might be designed
which would contain the advantages of both. This would include
the breaks of the Putilov trucks and the iren standards of the Debal
Wooden standards are invariably stolen for firewood,

{13}, Special trucks for carrying long spars should be provided.

(14). An arrangement is suggested by which the horses could more
readily be unhitched and reversed. The ends of the splinter-bar could
form hooks which would catch rings on the troileys and be secured to
prevent them from falling out.

{(13). Special stretchers or mattresses tor serious cases of sickness
should be provided.

(16}, The practice ol sending trains in pairs for ordinary traffic is
recommended, but in a retivement, when trains are very large and little
punctuality is required, it was found best to send them singly,

(17). Trains worked by 30 or more men should be incharge of officers,

(18). In all large stations, where there is much goods and passenger
traffic, the station-masters should Le ofbeers,

{1g). There shouid be twe men to each truck, as the driver cannot
manage the break

(20). All traffic on these lines should be conducted if possible by day.
If night work is obligatory, passenger and heavy goods traffic should
be reduced to a2 minimum, and passenger trains should always precede
woods trains.  Special trains should never be allowed.

(21). A single telephone is sufficient for the whole line, but a central
exchange station is obligatory,

(22). A special establishment of horses is not obligatory, but all the
transport establishment must be placed directly under the orders of the
commandant of the line, both for discipline and supply.

These notes are from 2} months’ experience of working a horse-
traction tramway; possibly longer experience might have revealed
further requirements.

F. E. G, Sksv.
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REVIEWS.

SOME NOTES ON SUB-DRAINAGE AS APPLIED TO TIIE
ANTI-MALARIAL CAMPAIGN ON THE ISTHAUS
OF PANADBMIA,

Tue following are a few notes on an article by H. Simms in the Adunals
of Tropical Medicine and Parasitilogy, issued by the Liverpool School of
Tropical Medicine in February, 1gog:—

The article contains the results of the practical application of sub-
drainage in the Isthmus of Panama, The climatic conditions of that
region are unusual, the rainfall averaging 180", and the rainy season
lasting trom May to December. The methods used for ordinary
agricuitural drainage are unsuvitable,

For anopheline extermination, the main object is to remove surface
water and all puddles formed by “seepage water.” All wet places
should be thoroughly dried every 10 days,

Up to 1gos5 every effort had been directed towards the extinction ot
yellow fever, and any drainage which had been attempted was for the
purpose of removing large bodies of water. The camps and neizhbour-
hood were at this time swarming with anophelines, and the percentage
of sick in December, 1905, was 936, Systematic measures were now
commenced, to endeavour 1o reduce the casualtles from malaria, These
measures consisted ofi—

1. Cutting all vegetation growing in wet places.

2. Confining all water to open channels, and the copious use ot crude
oil.

3. Screening of buildings and cutting all vegetation within 6o’ or
700" of houses, this distance being considercd to be about the
limit of flight of the anophelines,

The maintenance of the open ditch system was found to be very costly’
on account of the damage done by heavy rains, the rapid growth of
tropical vegetation, and the necessity for the lavish use of larvicides. It
was therefore decided to introduce some more permanent method,
which would be cheaper’ to maintain,  * Tile” drainage was the method
selected, and the work was started at the end of 1go5,

The following table indicates the percentage of employees suffering
frem malaria in the menths of March and August, 1906-7-8. The fall in
the percentage in the latter year, when the drainage work was well under
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weigh, Is very marked. March is the end ot the dry season and August
the month in which the fever rate is highest.

i Annual Average of Tleaths
Year, March. Augusl. per 1eon based of Bewiens
for Augusth
1506 632 i 9ol | 10733
1907 416 533 503
1908 123 543 244

It is stated that the breeding areas which give the greatest trouble are
“seeps ” on the sides and at the bases of the hills, and frem water following
small areas of impervicus strata.  Such places are difficult to locate, and
if overlooked will breed enough anophelines to seriously affect the health
of any camp in the vicinity.

The general problem scems to have been to lay a pipe so that a
considerable torrent of water could pass over it without causing erosion,
and also so that the pipe should be able to carry away every drop of
water in a few hours after a flood. Such pipes had, of course, to he
capable of passing a considerable amount of silt.

‘The “tiles” or pipes used were of three sizes, 47, 6%, and 107, porous and
unglazed., It was found that a 6" pipe would pass silt at a slope of 1 per
cent, and a 10" pipe at one of 1 per cent. If a flatter slope were given,
flushing would be necessary, If the “tiles” were laid for “seepage”
water, and not on main lines, a slope of } per cent. was found adequate.

The main pipe, or “tile” line, would usually follow the course of some
small stream, the feeders from the side seeps joining into it.  In laying
the main line, care should be taken to straighten it as much as possible,
and thereby increase the fall in the pipe. I this fall however exceed:
5 per cent, it was found desirable to introduce breaks or «falls 7 so as to
reduce the velocity of the surface flow in flood time.

The ‘“tiles” should be 2 67 below the bed of the siream, carcfully
graded with joints 1" to " opening. They should be firmly bedded in
crushed rock on all sides, with at least 4" of this material on top.

[f the scour is great, extra precantions may be necessary.  All branch
drains should be laid the same way and connected to the main lines by
Y junctions. Care must be taken to deal with roots of trees which may
interfere with the pipes.

Great care is necessary, before commencing work, to accurately
determine the direction of the flow of the water below the surface, This
should be done by means of borings or trial pits. This is an important
point, as it is essential that all water should be intercepted.  In some
cases, if the line of fall is very steep, parallel lines of pipe luid deep and
close together will be required,

Cost,— T'ransport and wages are cxpensive on the isthmus, A good
labourer receives 81,80 a day (7s. 2d.).  Sometimes the work laid in
inaceessible valleys, and roads had first to be made; and in some cases
rock had to be transported by train, The average cost of the “tiles”
laid worked out to 335 cents a foot (1s. 3d.}, of which 1s. 3d. represents
the first cost of the tile, leaving a balance of 2d. for labour, ete.

GV
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THE LIFE OF MAJOR-GENERAL SIR CHARILES WILLIAM
WILSON, x.cn, ®¥re, RE.

By CoroNer Siv Cusrnss M. Warsox, r.cone., re—(Murray, 190g).

The life of Sir Charles Wilson well deserved ta be written, and no one
could be more competent to write it than Sir Charles Watson.  He was not
only a warm personal friend, but has an intimate knowledge of Egypt
and of the events in which Wilson played so considerable a part. The
story is told in a plain, straightforward way, with discretion, but with no
undue reticence, and the anthor is able to borrow freely from Wilson's
diaries and letters, These extracts add much to the vividness and the
literary charm of the book, for even as a young subaltern making entries
in his diary, Wilson wrote with force and styfe. There is a page of
admirable description of his journey across the Isthmus of Panama, on
his way to British Columbia, where he was to be employed on the
Boundary Commission of 18358,

Wilson was not one of the men who ¢ have greatness thrust upon ’em
by the happy accident of being concerned in some memorable feat of
arms.  On the contrary, it was his ill-fortune not only to have his name
associated with a deplorabie failure, but also to have to meet a most
discreditable attempt to make him the scapegoat.

In the course of his carecr his employment was singularly varied, but
this was not because of his own restlessness or ambition. Although
his services were in constant demand, because he did so well whatever
he had to do, the only case in which he seems to have volunteered them
was for the survey of Jerusalem in 1864. This was a very modest enter-
prise at the outset. - It was a mere preliminary to a better water supply,
which Miss Burdewt-Coutts wished to provide, and it was not to cost
more than £g00. The officer in charge of it was to pay his own
expenses, Turkish obstruction was anticipated, and it is not surprising
therefore that several men had already declined to undertake the work
before Wilson offered himself. He had been at school at Liverpool under
Conybeare and Howson, the joint authors of Zhe Zife and Episiles af
St. Paul, and his interest in the problems which Palestine presented,
seems to have been largely due to Howson's influence. But things were
apt to grow in Wilson’s hands, and an immediate result of his work at
Jerusalem was the establishment of the Palestine Exploration Fund, of
which he was one of the leading spirits for the rest of his life.

In 1869 he was placed in charge of the Topographical Department at
the War Office, and, when it was separated from the Ordnance Survey in
the following year, he was made Director of it. The only officer em ployed
under him at that time was the present Lord Cromer, Wilson set himself
to make the Department more adequate to the work required of it, and it is
characteristicof him that, in the scheme which he submitted to Mr. Cardwell
in 1872, he proposed that a general officer should be brought in over his
head, This was the beginning of the Intelligence Department, in which
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he continued to serve till 1876, when he was appointed Director of the
Ordnance Survey of [reland. It was while he held this latter appeoint-
ment that he was employed as Consul-General in Asia Minor and in
connection with the Expeditions to Eyypt and the Sudan.

The three chapters which deal with the Nile Expedition, are those to
which readers will be apt to turn fest.  They give a full and lucid state-
ment of what took place, supplemanting \Wilson’s own book, From Avrti
fo Khartum, and clearly indicating the cavses of the failure. In Wilson's
opinion there were four main causes—the delay of the British Government
in making up its mind; the deference shown to the Mudir of Dongola,
who did his best to obstruct the expedition; mismanagement in sending
up the boats; the insufficient supply of camels, which inwvolved a 10 days’
halt at Jakdul. “During October, November, and December the pur-
chase of camels was stopped and recommenced about haif-a-dozen times,”
and when they were needed for the desert column, there were not enough
of them. In August Lord Hartington had written to Mr, Childers:—
« think that in itself Wolseley's appointment may be an economical
measure, He has a great aversion to embarking on a large expenditure
for land transport, which would be the most costly of all preparations.”

As regards the delay at Gubat, for which Wilson was responsible,
Sir Charles Watson shows not only that there was good reason for i,
but also that there is no ground for supposing that it affected the result.
«ad the steamers left Gubat three days earlier, Khartum would have
fallen three days earlier. That would have been all the difference’”
Even it Wilsor had been able to carry out his instructions to the letter—
to show the redcoats in the streets of Khartum, and bring them away,
leaving three officers to assist Gordon—it would not have enabled the
starving garrison to hold out for another six weeks, Lord Hartington,
who had the best means of judging, entirely cxonerated Wilson and praised
him highly. So did Sir Lintorn Simmons, who characterized with
refreshing vigour “ the dastardly act” of trying to make a scapegoat of
him, and whose letter, printed now for the first time, is well worth
reading.

It is needless to dwel an the good service which Wilson rendered
subscquently at the head of the Ordnance Survey and as Director-
General of Military [£ducation. Repeated visits to Palestine and three
years of employment in Asla Minor had given him an almost unequalled
knowledge of that part of the Turkish dominions. e edited Murray’s
handbook of it, and the list of his lectures and papers, mostly connected
with this subject, occupies more than three pagues of this book.

Sir Charles Watson has carned the thanks of his brother officers by
this valuable addition to the gallery of Corps YWorthies.

E. M. Lrovo.
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NOTICES OF MAGAZINES.

Jourxar pes SciEvces Minrtaxes,
MMarck 1588, 1900,
The article on 3-gun batteries is continued. The batteries should
"be worked in 3-battery groups. The ammunition wagons should be

common to the group and be allotied to the batieries composing it as
needed, as, according to French Staff ideas, “ certain batteries, which
cannot be choser in advance, will have to maintain a fire far heavier than
peace practice would lead one to suppose.”” It will be impossible to
replace casualties till the first burst of fire is over, and on aceount of the
small numbers actually engaged as gun crews, this burst will not be of
long duration. Transport should be organized on a battery or a group
basis, under a special transport officer, thus setting free the battery
commander to attend entirely to his battery.

Turning to higher organization, “advanced guard” artillery is
suggested. Tt is a principle that artillery should be pushed into action
to cover the infantry advanced guard from the beginning of an action,
provided that there are enough troops of other arms to act as escort.
This means that a general may legitimately bring his second division
artillery into action in support of his first division, before any of the
second division infantry is engaged, Continuing this idea, the frontier
corps might reasonably be supported by the artillery of corps from the
interior, while the latter are being mobilized and brought up.  More
particalarly this appiies to reserve divisions, of which the most to be
expected 15 that they will crush the enemy by sheer weight of numbers
when brought up at the decisive moment, A reserve is intended to be
used to the last man in the forward movement. Even i these divisions
had artillery, there would be no room to bring it into action with them,
If there were, very little could be expected of reserve artillery unfamiliar
with their guns, their officers, and each other.

It is said that one of the lessons of the Russe-Japanese War is that
Suvaroff's doctrine of the decisive effect of the bayonet has been proved
wrong, when compared with Napoleon's remark * Fire is everything, the
rest nothing,” even though the latter referred more particularly to
artillery.

Freach, Germans, and Japanese in their new regulations agree that
infantry is the principal arm in action, and that the offensive is essential
to victory. In infantry attacks, “ morale” ts the first factor in success,
It forms three-quarters of a soldier’s value.

An illustrated article on the periscope for the use of field artillery is
given. As artillery now makes sach great use of indirect fire, a periscope
is considered almost a necessity to get good results.
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April 1500, 1000

A further instalment of “ Automobilism” considers its application to
ammunition transport, Remembering the enormous consumption of
ammunition in Manchuria, it is necessary to have a large supply close at
hand, The Freach carry 500 rounds per rifle and so0o projectiles per
gun. The principal park for supplying this amount is kept about a day’s
march behind the main body, so as not to hamper its movements,  After
an action the ammunition wagons must cover this distance twice—full
going, and empty returning—and, if possible, the double journey should
be done in one march. Twenty-five miles is the limit for horse-drawn
vehicles, and these therefore must not be more than about §2} miles
distant from the troops. The use of motors would increase this limiting
distance considerably,

The reduction possible by substituting motors for horses, in the various
services mentioned in this series of articles, would be about 2,000 men
and 4,000 horses. The cost would be about £400,000 per army corps, to
buy a complete plant, without any system of using civilian vehicles. To
get full value from such a service, it would be desirable to have a special
section of the (eneral Stafl, which would make all the pecessary
arrangements. .

An attempt has been made ia Austria to follow dirigibles with motors,
but the former easily outstripped the latter.  The same nation has tried 2
three-wheeled meotor cycle for laying telegraph wires.

Foliowing the lead of Brazil and Chili, the Argentine Republie has
adopted the Krupp model of quick-firing field artillery, in spite of a
report, by a commission of officers, in favour of the French Schneider
model.  In the Brazilian tests the French gun was unfortunately destroyed
in a fire, and could not be replaced in time. [ater however the two
types competed in the Peruvian trials, which resulted in the French gun
Leing chosen. In the case of Chili, the officer, in whose hands the
choice rested, was of German origin.  Mexico ard Polivia have adopted
the French gun, and Urnguay has not yet finally made its choice.

General von Bernhardi has lately published a book on cavalry. "Yhe
principal reforms he suggests are:—(1), More initiative for cavalry
commanders; (2), a less definite allotment ol cavalry, so as to allow
corps engaged on sicge work, for example, to send their cavalry te join
other corps; {3}, more open formations; (4), dismounted action ;
{3}, more modern regulations for drill, ete,~-suppressing those movements
which are impossible off the parade ground. These changes should all
Lbe based on Frederick the Great’s maxim, “ Prussians should attack
always and everywhere.”

May 1sf, 1009,

There is a further instalment of the article on ** 3-gun batteries”
in this number. The ministerial solution of the artillery question is a
compromise. The number of guns is increased from g2 to 120 per army
corps. They are organized in threc regiments—two g-battery divisional
regiments and one 12-battery corps regiment, There is also some talk
of forming “reinforcing " batteries with a very weak regular nucleus.
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The two schools of thought, between which the compromise has been
made, are those who compare the French and German artillery (i), by
batteries, (i), by guns. Since a Commission has declared a 4-gun
superior to a G-gun battery, the first party are satisfied with oppesing
24 French 4-gun batteries to 24 German 6-gun batteries. The second
party however clamours to increase the batteries to six guns, and to thus
equal the total number of guns possessed by Germany. They forget the
difficulties of ammunition supply and the impossibility of one man com-
manding six quick-firing guns in action. There would also, at times, be
considerable difficulty in finding space to bring 144 guns per corps into
action. The various theoretical solutions propounded, such as two lines
of guns, one fring over the other, are hardly practicable in a “war of
manceuvre,” as opposed to a ‘“ war of positions.”  Many people, too, when
comparing the French and German methods of fire, forget the consider-
able differences in the two equipments.

The present instalment of * Instruction of an Infantry Regiment,” deals
with night fighting. ‘When considering European warfare too much
stress should not be laid on the many night attacks in South Africa and
Manchuria. In both cases movements were much slower than would be
the case in Europe.  Large bodies of troops will probably make prepara-
tions during the night for an attack at dawn, but actual night fighting will
only take place between small bodies such as outposts, in order to achieve
spectal missions, such as seizing important points.

The principal characteristic of attacks at night will be simplicity in
their plan and object. Complicated manceuvres are impossible, although
false attacks to distract the cnemy’s atiention from the threatened point
will be useful.  Cyelists are the best means of communication on account
of their speed and silence.

Defence at night must be carelully arranged for. It is not a bad plan
for cutpost troops to occupy momentarily the positions which they would
take up in case of a night attack, when going on duty. All ranks would
thereby become acquainted with them. Al arrangements ought to be
made by daylight and not left to the hurry and confusion of an attack.
Wire entanglement is the best obstacle,- Fire, though practically pro-
hibited to the attack, is the best means of defence; care should be taken
to keep it low. The best method of meeting an attack is by a counter-
attack, as a small determined party can easily defeat a much larger body
at night by surprising them in flank. A trick, recommended by Marshal
Bugeaud, is to occupy at night a position a little in rear of that occupied
by day, so that in case of attack the enemy will strike uselessly at the day
position and lay himself open to surprise from the retired night position,

MMay 1544, 1900,

A short account of the reorganization of the Russian Army is given
“'I'he Committee for the Education of the Troops ™ has already published
several training manuals and has others in preparation, The artillery
section is studying a manual on the use of hand grenades, and the
question of field search lights has been considered by the Inspector-
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General of Engincers.  Each army corps is to have three 75-cm,
projectors, and each infantry regiment a 33-c.m. projector. A 73-c.m. pro-
jector is to be allotted to every brigade of horse and feld artillery, The
latter are to practise in peace time firing over the heads of their own
infantry. Officers’ pay is to be increased. The syllabus for cadets has
beenimproved, and a foreign language is now compolsory.  In European
Russia it is German, in Siberia and Turkestan, English.  An article on
mines, based on the Siege of Port Arthur, has appeared in the Russian
Engincer Journal, The most important part to protect by galleries is
the capenier. The best depth for these is about 24/, as this ensures
freedom from chance interruption by howitzer shells. If money is
available, another system 48" down is desirable in some cases, To carry
out mining operations, it is estimated that, for a face consisting of three
forts, 150 miners are needed.  If work is to be carried on day and night,
450 men in three shifts should be detailed,

The series of articles on the 3-gun battery is concluded. The pro-
pasals are summed up.  The tradition of allotting a fairly even propor-
tion of guns te cach army corps, and spreading them evenly over the
country, should be abandoned. The artillery should be concentrated on
the frontier, and told off to the various corps as circumstances on the
spot render desirable. In action the guns should be divided into two
groups, one to overwhelm the hostile artillery, the other to support the
infantry attack. The Japanese have come to the conclusion that reserve
units of artiliery and cavalry cannot be relied upon, The 3-gun
battery organization could be easily expanded in war to provide two
batteries, per peace battery, in which all important positions would be
filled by regulars,

“Combination ” is the subject of this instalment of * Instruction of an
infantry regiment.”  “ All tactics,” according to Dragomirof, “ resolve
themselves into combination in action,” This was recognized by loth
Kuropatkin and Oku in thelr instructions to their men.  The sole object
of the other arms is to help the infantry to accomplish their task under
the most favourable circumstances, On the march, cavalry s the
principal arm in reconnaissance.  Infantry supports should be under the
cavalry commander.  \When attached to a column however so as to give
local protection, the cavalry takes second place, and should be
disposed as the column commander wishes., On outpost duty cavalry
should be under the orders of the outpost commander; but in practice the
squadron attached to each infantry division has usually too much to do to
be of much use on outpost duty., The Japanese system of small bodies
of infantry—to which a few cavalry are attached to act as “points,”
flankers, and orderlies to keep touch and carry messages—is best in
circumstances where there is a lack of cavalry. In action cavalry will
find plenty of opportunities for surprising shaken infantry, guns without
sufficient escort or on the march, Probably a squadron is the largest
body which can be usefully worked together for such exploits,

H. L. Wooebplioust.
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NATURE.
Aprdl, 1908,

Paxaxa Canst (. 197).—For some time past alarming reports have
been in circulation as to the work on the canal, and especially as to the
stability of the proposed great dam at Gatun. Three years ago it was
settled that, taking everything into consideration and under the special
conditions that prevail on the Isthmus of Panama, it was desirable that
the canal shouid have locks in preference to being made throughout at
the sea level,  About three months since, a Commission was appointed by
President Roosevelt to enquire into the safety of the Gatun dam and
generally to report as to the works. The findings of this Commission are
a full endorsement of the scheme and works as now being carried out,
and an expression of confidence in the enginecrs entrusted with this
work. The dimensions of the locks, as finally settled, are to0 be 1,000
in length and 110" in width, The cost of the canal is estimated at
72 millions sterling, whereas a sea waterlevel waterway would cost
upwards of 100 millions, and would take several years longer to construct
than the lock canal, which, it is hoped, will be finished in about five years.
About 50,000 men are now employed, and yellow fever and other diseases
common to a tropical swamp have almost entirely been stamped out,

Moouxt \WiLsox OpservaTory, Cavirorsia (p. 209).—The 60-inch reflect-
ing telescope has now been erected at Mount Wilson, The mirror was
successfully cast in France, and figured and polished at Pasadina. The
difficulties connected with the transport of the mirror and mounting, to
the summit of Mount Wilson, were great.  The telescope is now mounted
in a so-foot dome, Dr. Ritchey is at present on a visit to Europe,
arranging for the casting of the disc for a still larger reflector— 100" in
diameter—which has presented considerable difficulties.

Tur Arier or Seact (p. 322).— By Sir Oliver Lodge.—When a steel
spring is bent or distorted, what is it that is really strained? Not the
atoms—the atoms are only displaced; it is the connecting links that are
strained—the connecting medium—the sther. Distortion of a spring is
really the distortion of the wther. Matter can only be moved. Contact
does not exist between the atoms of matter as we know them; it is
doubtful if a piece of matter ever touches another piece, any more than a
comet touches the sun when it appears to rebound from it; but the atoms
are connected, as the comet and the sun are connected, by a continuous
plennm without break or discontinuity of any kind.  Matter acts on matter
only through the wether. But whether matter is a thing utterly distinct
and separate from the wmther, or whether it is a specifically modified
portion of it—modified in such a way as to be susceptible of locomotion,
and yet continuous with all the rest of the wether, which can be said to
extend everywhere, and far beyond the bounds of the modified and
tangible portion—are questions demanding, and it may be said In process
of receiving, answers. {The whole of this article is most interesting and
well worth reading).



72 THE ROYAL ENGINEERS JOURNAL. [Jewy

Trixsateaxtic Wirseess Trirrarn (pp. 233 and 264).—Prolessor
Marconi has published in the above-mentioned two numbers of Nasure a
detailed account of the invention and progress of the new telegraphy.
In seven years the uscful range of *“wireless ” has increased from 200 to

2,500 miles. He gives details and sketches of the new station at Glace
Bay. The aerial was large and consisted of a vertical portion in the
middle, 220" long, supported by four towers and attached to horizontal
wires—200 in number—each 1,000 long, extending radially all round,
and supported at a height of 180" from the ground by an inner circle of
cight, and an outer circle of 16 masts. {The natural period of this aerial
gave a wave length of 12,000"). The capacity employed was 18 microfads,
and the spark length #”. Improvements have been made by the
adoption of air condensers, composed of insulated metallic plates
suspended in air at ordinary pressure. These prevent the dissipation
of encrgy, and a very appreciable economy in working, resulting from
the absence of breakages in the dielectric, is effected.

Messages can be transmitted across the Atlantic by day or by night,
but there exist certain periods, fortunately of short duration, when trans-
mission is at times ineffective, This occurs in the morning and evening,
when, due to the difference in longitude, daylight or darkness extends
only part of the way across the Atlantic, the received signals are weak
and sometimes cease altogether, It would appear as if illuminated
space possessed, for electric waves, a different refractive index from
dark space, and that in consequence the electric waves may be refracted
and reflected in passing from once medium to the other. This difficulty
would not be experienced in telegraphing over equal distances from
north to south,

In the same manner as there exists periods when signals are unusually
weak, there exist other conditions, especially at night, which make the
signals abnormally strong.

W, K. Wakgaxn.

Revue MiLiTaiRe pES ARMEES IITRANGERES.

January, 19og.
The operations immediately before the Battle of Liao-Yang, with an
appreciation of the situation just before the battle, are the part of the
history of the Russo-Japanese \War studied in this number.

Mrmarary Bavcooxine i Gersaxy {continued),—The conditions to be
fulfilled by Parseval No. 2, before the Government wonld purchase it for
military use, were :—

i. That it should accomplish a 10 hours” journey,

2. That it should be able to rise to an altitude of 1,500 mbtres, and
remain one hour at that height.

3. That it sheuld have & mcasured specd of 11 mbtres per second
{about 25 miles per hour).
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4. That it should be possible to inflate it anywbere without the need
of a shed to protect it.

. That it should be possible to carry it rapidly and easily from place
to place before inflation, or after having been deflated.

L7213

During the trials the balloon was carried on carts to the inflating
apparatus, and was ready to start in 4} hours. The maximum speed
attained was 26 miles per hour, and it obeyed the horizontal rudder very
readily.

The following description of the Gross No. 2—taken from the
Allgemeine Automobil Zeitung—is given. The balloon possesses a keel
{Kzelgerust), which is suspended from the gas-bag, and in the centre of
which is carried the propeller, The new position of the propeller is
regarded as a great improvement upon French dirigibles, in which it is
fixed to the car. This had a tendency to turn the balioon over length-
ways, which had to be counteracted by the vertical rudder. The
propeller is of aluminium and has three arms, and power is transmitted to
it by means of a steel wire belt, which is lighter than gearing. A
ventilator, destined to supply the air-bags with air, Is also situated on the
keel, and an arrow-shaped prolongation of the keel, towards the rear,
serves as a steadying surface and also carries the horizontal rudder.
The principal steadying surfaces arve placed towards the rear of the
balloon at the height of its axis, and the vertical or clevating rudders
are also atiached to the keel towards the front of the bailcon.

The third type of dirigible is the rigid or Zeppelin type. The history
and description of cach of the successive balloons, as well as an outline
biography of Count Zeppelin himself, are given. The Count’s first
ascent took place in 1863 in a captive balloon belenging to the Army
of the Mississippi; his studies on dirigibles date from the Siege of Parisin
1870, and his experiments, from his retirement from the Wirtembery
Army in 1890, His first dirigible saw light in the summer of 1goo, but
after three successful ascents, in which a speed of 73 métres per second
was reached, lack of funds put an end to the experiments. In the
winter of igot the Kaiser awarded Count Zeppelin the Order of
the Red Eagle {1st Class), and gave him the help of the Ballooning
Section,

It was not however il November, 1gos, that the second balloon came
into existence, but unhappily, after 2 successful ascent in January, 1906,
when the dirigible landed at Leuatkirch, it was destroyed by a violent
tempest during the night.

The undaunted inventor however began building his third model the
same year, and received a grant of £25,000 from the Reichstag.  His first
ascent in it took place in September, 1go7, but in December a violent
storm sunk his floating shed, damaging the balloon. By the time it was
raised, May, 1908, Zeppelin No, 4 was being built.

This dirigible is 135 mbtres long and 13 mbtres in diameter, and has a
volume of 15,000 cubic metres. Iach of its Daimler motors gencrates
about 114-H.P. It has two cars and can carry six passengers. It is
steered in a horizontal direction by means of two vertical surfaces
symmetrically situated at cither end of the gas-bag, and vertically by
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means of a sliding weight. Two large horizental surfaces on a level
with the longer axis of the balloon serve as steadying surfaces.
The conditions to be fulfilled by this dirigible were (—
i. To accomplish a journey of at least 400 Kilomutres (250 miles) in
2.4 hours.
. To land on terra firma (not water) at the end of the journey.
. To carry sufficient water, oil, and petrol on board for the whole
journey,
4. To attain an altitude of 1,200 mbtres at least, so as to be out of
gun range,

[ 3]

L

On the zgth June, 1908, the balloon made a 12 hours' journey over
Switzerland with a speed of 35 miles an hour.  Finally, on the gth Aungust,
the 24 houry’ journcy was accomplished and the airship came to rest ina
meadow near Echterdingen, where a fuw hours later it was completely
destroyed by a gale.  In spite of this cruel blow, in the very hour of his
success, the intrepid Count was not dawnhearted, buot set to work at once
to reconstruct a new model.  On the 7th November, accompanied by the
Crown Prince, he made the first ascent ; a few days later the Emperor him-
self was present at the trials, and conferred on Count Zeppelin the Order
of the Black Eagle; on the tith the Berdiner Tagcdlet! announced that Count
Zeppelin's invention had been purchased by the German War Office,
Thus on the st Januwary, igog, there were six balloon sheds in the
possession of the German Army,
Two new types of nirships are being constructed by the Siemens-
Halske Society and the Technical College of Danzig, and a society
known as the “Deutscher Luftschiffer Verein” has been formed at
Mannheim, with the following objects ;1 —
I. Te make Germany the leading nation in the matter of aerial
navigation.

To create ports for airships all over the Empire,

3. To carefully look out for, and improve such natural refuyes against
storms as exist for airships, and to build artificial ones.

4. To seek to make use of balloons for scientific aims, or for the
exploration of unknown lands.

5. To prepare special maps for the use of acrial navigators.

I

Amongst the uses made by the Germans of their military balloons, the
experiments mare on throwing explosives from airships on the Tegel
Range are mentioned, and the article finishes by quoting from the
Kricgstechnische Zettschrift on the “ Tactics of Alirships,” a review which
has already appeared in this paper,

Tue Stare orF vk CuZese Arvy 1y Juwy, 1908.—The Chinese Army
consists of i —

A

New aorganization :—

{). The regular army, or Lou-kiuna,

{¢y. The police, or Siun-djin-kiun.

{¢}. The auxiliary police forces, or Siun-fang-toud.
(). The imperial guard, or Hou-wei-Kiun.

). The gendarmerie, or Djin-tcha-toud,
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B.—Cld organization :—

{@). Tha Manchu Army of the Eight Banners.
{£). The Chinese Army of the Green Standard.
{). The Mongolian and Tibetan Militia,

{e). The rural militia.

{e}. The special guards of the mandarins.

In time of peace the armed force of the Chinese Empire has an
establishment of 660,000 men and 930 guns, but of these only 120,000 men
of the Lou-kiun are armed with modern rifles and guns. These, together
with some police—s0,000 in all—and some 50,000 Mongolian iorse,
form an efficient force of 170,000 men, to defend a nation of 400 millions.
Further, the Mongolian Horse could only be called upon to serve with
their own consent, and it is highly improbable that this would be obtained.

If ail goes well however, in 1913 this figure will have risen to 100,000,
by 1920 to 1,185,000, and Dy this date the railway system of China will be
completed, To attain such a result much money will be required, and
the whole of Chinese administration and finance will have to be altered.

It must however be remembered that the changes which have taken
place since 1003 are remarkable.  The army is now held in esteem, and
the numerous military schools are frequented by the sons of mandarins;
patriotism and a martial spirit are rapidly developing in the Chinese
youth, and the Viceroys—stimulated by the example of Yuan-shi-kai,
the organizer of the Northern Army—are following in his lead.

The army no longer consists of an assembly of contingents, each
obeying its local Viceroy only, but is a national army under a central
government, which has telegraphs and railways at its disposal. It cannot as
vet however compare with European armies ; desertions are too numerous,
discipline is not strict cnough, the armament is not uniform, the auxiliary
services are hardly created, and the sums given for ammunition are still
very small.  Nevertheless, the Chinese Army is beginning to be of impor-
tance and will increase in value if the War Office continues in its efforts to
train officers, and succeeds in putting matters oa a firm financial basis.

MiLiTary Avtodoriks 1v GERMANY.—A new armoured motor car, which
carrics a machine gun, six to eight men, and can attain a speed of 60 to
80 kilomatres per hour, has recently been presented by the experimental
scction of the lines-of-communication troops to (General vor Lincker, the
Inspector-General. If it passes its trials satisfactorily, more such cars will
be at once constructed.

The vehicles used by the experimental section of the lines-of-communi-
cation troops comprise the foliowing scif-propelled vehicles :—

(1). Twenty-five heavy cars with internal combustion engines.

(2). The Siemens Schuckert train of five carriages, the energy being
generated by petrol engines on one car and being transmitted
electrically to each of the others,

(2). Four steam traction engines. This park can carry 183,000 kilos,,
and 158 other self-propelled vehicles are subsidized by the
Government, and would be capable of carrying loads up to

945,000 kilos.
A. H. ScorT,
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Rivista »1 ArTicLiznis 1 (GEXIO.

Fanuary, 1g00.

Sekvia.— Present Condition of Servlan Fortifications— 1 JENr Wocken-
blatt of the 12th January publishes the following notice by a travelling
correspondent of the fevalide Russo who has lately made a journey in
Bosnia and Servia:—

There are at present four fortified places in Servia—Nisch, Pirot,
Saitschar, and Wranja.

Nisch has all the old forms of citadels with seven bastion fronts, now
of small importance, besides two groups of old Turkish fortifications
{(Winik and Goriza) and three forts of modern construction (Ramara,
Markow-Kale, and Detljak). It is proposed to reduce Nisch to an
entrenched camp. Similar propesals are made with regard to Dirot,
which is surrounded by five forts and some redoubts and batteries with
very weak profiles, constructed at the time of the war of 188s.

Saitschar is surrounded by three groups, each consisting of three modern
forts, constituting a complete entrenched camp,

Wranja was fortified some years ago with 20 works of varied strength,

Between Nisch and Bjela Palanka there Is 2 complete system of works
which were constructed or repaired during the war of 1883, and are
to-day of little value.

The modern forts are nearly all of the same type; they are of bastion
tracing, and consist of two long faces at a very obtuse angle and two
short flanks. The profile is of a permanent character, and the forts have
many traverses and local casemates, some of which are armoured,  Ilach
fort is caleulated for a garrison of from 1 to 1} infantry companies, and
for an armament of 12 guns. Latterly a great deal of work has been
executed on the fortifications.

Firip ARruiiixwy axp raE Lrser Rirck v TuE Morocco Casvarex.—
The futernationale Revue fiser die gesamten drmeen und Flotten publishes in
its pages in October last an article on the action of the varicus arms used
in the fighting in Morocco, from which we extract the fellowing short
notices concerning the field artillery and the Lebel rifle :—

According to this notice the fire of the field artillery had not the efficacy
that was expected, because the cnemy never appeared in masses, but
abways in a scattered and movable formation against which it was difficult
to regulate the fire.

It is also reported that the French fire method {consisting of fire with
shrapnel coneentrated on a restricted zone, which is supposed to have a
moral effect in Buropean warfare) does not produce any impression on
these fanatical Mussulmen. The wuns of 75 mm. are also shown to be
too heavy and of insufficient mobility ; an instance is given of an action,
against the Mdaras, in which the feld artilicey did not succeed in follow-
ing the other troops.

As regards the Lebel rifle, the critics are not satished with its ballistic
power, and in addition to this both the mechanism of the repeating action
and the bayonet are considered not to be entirely satisfactory.
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The repeating action fire was only found useful by the Foreign Legion,
who, knowing the encmy's methods, delivered their fire with calmness;
this was not the case with the other soldiers, who, firing too rapidiy,
exhausted their ammunition in a short time, and were not able (o have it
replaced owing to the difficulty of bringing up reinforcements. The
bayonet was also found to he defective, being too long and an impedi-
ment on the march, especially when running, The wounds produced by
it rarely placed the enemy Adors de combat, and when meeting any obstacle
it was easily bent. Tt was found, after the action of the i1gth May, that
almost all the bayonets of a battalion of the ist Reyiment of the Foreign
Legion were unserviceable, some being bent almost at right angles,

Tue Russian-Javaxesg Cadpatgey, 1004.—By . Luis Fernandez de
Cordova, Colonel, Typographic Establishment, De Fortanet, Madrid,
1go8.—During the last war in the Far East several forsign missions
followed the operations, being attached to one or other of the belligerents.
The Spanish Commission, which was attached to the Russian Army, was
presided over by Colonel D), Luis Fernandez de Cordova, a distinguished
officer who died on return to his country, after being promoted major-
general and nominated Aide-de-Camp to the King.

[is brothers have now published his reports under the title of
“Alemeirs.”  These AMemoirs are contained in two volumes with an atlas,
Cne of the volumes is dedicated to the Chief of the General Stalf, and is
preceded by a biography of the author written by ID. Juan Perez de
Guzmdn, Member of the Royal Academy of History,

In the 21 chapters, into which the book is divided, Colonel Cordova
has recorded, in a brilliant style, his journeys, the countries, costumes, and
impressions of the regions through which he passed, narrating and
commenting on all the actions and impertant episodes of the Russian
Army at which he was present.

His wellconsidered observations, always interesting, induce one
willingly to read the 400 pages of this volume, which concludes with a
chapter containing greneral considerations, with special refiections on cach
branch of the army.,

The other volume contains the author’s diary, in which are recorded
his impressions of the various military dispositions, and details relating to
the mission which he directed, The diary is illustrated with numerous
sketches. '

.

February, 1900,

Pxeusaric AnteEnsr.—It is frequently, and under many circumstances,
found convenient to make use of long antennw, which have to Le of
sufficient strength to fulfil the requirements of the work for which they
are necessary. Such antennse may be used for flag or other light
signalling, or for other purposes, such as communicating with ships from
the shore.

But the difficulty, hitherto found almost insuperable, of combining in
one pole or mast the two conditions of length and facility of transport,
has limited the employment of such means of communication, and has
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substituted for it other methods—such as the telephone and telegraph—
to which it is not always possible to have recourse.

‘To meet this diffeulty, the use of pneumatic antennae has been sugr-
gested, which would combine in one organ the two opposite characteristics
referred to above, and which could be most usefully employed for wire-
less telegraphy in the field,

ft is, in fact, well known that the long poies or masts used for the
transmission of the hertzian waves, are, owing to their height, very
difficult to manage and to transport over undulating ground.  “These
difficultics may easily be overcome with the short pneumatic tubes of
which the following is a brief description.  The pneumatic pole consists
of i —

(1). A tube, or air chamber, of gummed cloth or canvas, closed at the
two extremities and perfectly airtight.  This is furnished with a small
tube and copper serew, attached at the base to a hand pump which forces
the air into the chamber. At the lower end there is a covering of canvas
attached to a wooden ring, which is fixed to any convenient basement,

The height and the diameter of the mast may vary according to the
purpoese for which it is required. Practically it is not convenient for
it to exceed 12 mitres in height, which corresponds to an average
diameter of 20 centimetres.

Before placing the mast in position the tube is stretched along the
ground and is inflated with a pneumatic pump. It is then raised to a
vertical position and secured to peys fixed in the ground.

When the mast is lowered, the air is allowed to escape, and the tube
can be rolled up so that it can easily be carried on a man’s shoulder, on
the saddle, or in a carriage of any kind.  The weight of an antennie or
tube, 12 mitres in length, s about 30 kilograms,

Avtomonie rFor Cuasing  Ihricmie  Barnooxs. — The Rhgnische
Metailivaren-und Maschinenfabrik of Diisseldorf has Jately constructed a
semi-blinded automolbile, armed with a quickfiring gun of 50 mms. . The
carriage is provided with a motor of 60-1LP,, and its strength allows
it to traverse any difheult ground and to climb slopes up to 22 per cent.
According to the Berlin correspondent, the average velocity of this
motor would be about 50 kms, an hour, which would be sufficient to follow
the course of a dirigible balloon. In exceptional cases it might attain a
speed of 70 kms.

The carriage and the wheels are protected on all sides with armoured
plates 3 mms. in thickness. The seat for the driver is as usual in front,
The gon is placed in the centre and attached to the chassis of the car,
and exaetly in its centre of gravity, The box for the ammunition is
placed behind, and forms a seat for the gunners.

The gun can be pointed, at will, in any direction and at any angle, and
is furnished with an hydraulic brake. The supply of ammunition con-
sists of 100 cartridges for shrapnel or for shell. Each shrapnet contains
40 grammes of explosive, 128 bullets of hardened lead of weight 8 grammes,
and 27 of 9 grammes,

‘The weight of this war automobile, ready for the march with gun,
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ammunition, oil, water, etc,, and with five men, is 3,000 kgs.  The longest
range of the gun is about 7,800 mbtres, with an elevation of 43°

Drawings are shown of the automobile and cannon. The French
periodical, la Pie Adutomobile, observes that in its estimation it would be
difficult, with carriages ol this description, to follow over any ground the
capricious evelutions of a modern dirigible,

GERMaxy.— Transpert Service wwith Mechanical Traction—The following
notice is taken from the pages of the Streflewrs Militdrische Zeitsehrift of
October, 1908, regarding the mechanical trains organized by the chiet
engineer, Maller, appointed by the Prussian Minister of War.

One of these convoys, composed of seven carriages with a load ot
30,000 kgs., made an experimental journey from the 8th to the 2.4tk July,
1908, travelling 1,600 kms., corresponding to a daily journey of 110 kms.

The same periodical refers to the appeintment of 52 retired officers of
infantry, ficld artillery, and motor reservists of the troops of communi-
cation, to form a nucleus of a corps of officers of the reserve, for the
troops attached to the transport service by mechanicat traction. The
new organization provides for the detachments which would be consti-
tuted in time of war, These detachments would essentially be in depdts
or offices for repairs.

It is not proposed to utilize the officers as conductors of the trains.
Such officers as have acquired practical experience in the use of trans-
port automobiles of any kind would be employed as reguired for the
technical organization of the mechanical trains, and also in providing for
the maintenance of such carriages.

The corps of Motor Volunteers has not any connection with the new
institution.

Axrian Navieatron.—From the November number of the Marfne
Rundschan, the Kivista Mwittima extracts the following remarks on the
navigation of dirigibles : —

In aerial navigation up to the present time the problem of the identifi-
cation of places has been considered a negligible quantity ; but since the
creation of the dirigible, and the possibility of followiny a route through
the air independent of the wind, the study of the art of navigation in the
air has become necessary,  Acronautics may be divided into astronomical
and terrestrial.  Ior the astronomical department many studies and
experiments have been made, which show that owing ta the halloon itself
being above the observers, there exists a greater possibility of error in
the observations and in estimating the altitude.  With reference to this
it may be mentioned that the Zeppelin airship has an aperture above the
car and across the balloen, which is of great assistance for observing the
stars. Astronomical navigation is most useful, as dense clouds obscure
the view of the earth,

For aerial navigation convenient maps should be designed to show up
special points, such as the confluence of rivers, the chimneys of manu-
factories, railway crossings, places especially illuminated at night, etc.,
ctc.  The maps should also indicate the prevailing winds of each locality
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and good points for anchorage sheltered from the wind. Both for
convenicace, and in order to diminish the weight, the maps may be
reduced in size by means of photography.

An International Aercnautical Confederation exists to which Belgium,
France, Japan, Italy, Austria, India, Russia, and Spain belong, and a
Commission has been nominated by it for the tracing of aeronautical
maps, with the following indications ;—

{(1). For fixing the position at pight—lighthouses and beacons;
signalling stations; manufactories which keep up continual
fires during the night; railway stations; towns; and other
places brilliantly illuminated.

(2). Places for a secure anchorage; stations for the production of
electricity ; marshy lands; places sheltered from the wind,

{(3). Indications for the prosecution of the journey and for obtaining
assistance; gasometers; places for the preparation of
hydrogen; places where a representative of the International
Aeronautical Confederation can be found, etc., ete.

Other auxiliaries for aerial navigation are photographs of the districts
traversed. The journal quoted above gives some methods for reading
such photographs, which at the first glance are somewhat diffienlt to
understand owing to their unusueal perspective.

A method, explained by Dr. Elias, but which has not yet been experi-
mented with practically, is also referred to, of showing the velocity and
the direction of the wind, and thus rendering aerial navigation possible
without a map, when in sight of the earth.

Finally, it is most important that there should be a careful study of the
atmospheric eonditions and of their changes (wind, temperature, clouds,
rain, ete.).

March, 1900

Bureakia—Orders for Guuns—The MLir Woeckenblait, of the 23rd
February, states that the 8y batteries of field artillery ordered in 1906
from the Creusot factories, and also the mountain batteries ordered from
the Krupp firm, have all been delivered and distributed to the troops.

Another important order which should be completed before the end of
the current year comprises g mountain batteries of 4 guns each and
g batteries of 4 howitzers of 105 cm., which are to be supplied from the
Creusot works; 34 mitrailleuses, ordered from German factories; and
i.4.4 other mitrailleuses, ordered from Russian factories.

Orders have also been issued for the followmg war material, which has
to be delivered in the same space of time :—Ammunition for all the guns
existing in the service and for those recently ordered, 200,000 tents, and
numerous equipments for ploneers and for sanitary serviees,

The payment for the material, to be consigned during the vear, will be
made by an extraordinary allotment of 32 millions of francs, granted by
the Sobranje during the last session.

japax.—Heavy Artdlery Gun Practice.—Relorence is made in the journal
mentioned above of the Gth March, to the exercises for heavy artillery,
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which are due to take place during the current year near Nagasaki, and
which will be commenced towards the middle of May.

The programme will be prepared by the Inspector of Artillery and
examined by the Minister. The 5th and 6th Regiments of heavy artillery
and the battalions of Nagasaki and of Sasebo will take part in the
practice,

Coast Armaments.—In the same journal it is mentioned that, since 1909,
works have been constructed both strengthening the existing fortifica-
tions and also for new fortifications, of which the {ollowing are noted :—
Works at Kilau, on the two banks of the passage that leads from the
Pacific to the Bay of Osaka; the strong fort of Shimonosaki; the works
at Yura, in the island Awaji; the strong fort of Hiroshima, near the
military port of Kuro; works at the military ports of Sasebo and
Maisura, and in the Pescadores Islands and at Tsushima. Al the forts
are armed with guns on the latest system. The construction of the
fortress of Keelung, in Formosa, was commenced in 1890 and ended last
year. Only the fortifications on the Bay of Tokio are not yet ready, and
will require two years more to complete. These, as regards their
armaments, will be superior to all the others,

On the completion of these fortifications, the programme of 1896 will
have been entirely carried out,

Review or Boous aAxD Perionicars.—Nofices on the Austro- Hungarian
Army.—By Lieut-Colonel Felice Santangelo.—These two books add to
the valuable publications which the War School places at the disposal of
officers, and by works of a similar kind our great military institute
acquires a new title of value in bestowing instruction on the whole of the
army.

The two pamphiets meet a requirement, which has been much felt, by
answering various questions which have been referred to the War
School, since the institution of preparatory courses for senior captains.
They naturally have a value, and are of use outside the special purpose
for which they are published ; and they will be of great advantage, and
will be well received by all officers who desire to extend their knowledge
in this special branch, viz,, the military organization of our neighbours,

The two studjes are not in any way exhaustive, and one would not wish
that they should be so, and they do not treat of the various special
matters relating to the armies to which they refer, They have only the
scope of giving a summary idea of what the army is in peace time, and
of the condition in which it will probably be found in time of war. The
two pamphlets, within fixed limits, are rich in information and data, the
materials are arranged in order, and the whole work constitutes a clear
and complete record. An index at the beginmning of each pamphlet,
and numerous quotations in the successive pages, serve as a guide to
those seeking for fuller information.

The two pamphlets are not placed on sale to the public, but only to the
several commands, and to the officers, who are required to keep the
copies which they have obtained, and not to show them to persons
unconnected with the army,



&2 THE ROYAL ENGINEERS JOURNAL. jJuowy

Original Types of Small Heuses and Economical Fillas.—By Lngineer
I Casali. 420 pages with 327 drawings. Price, § lire 50 centimes,—In
1906 Licut.-Colonel Ieilie Casali published—by means of the photo-
lithographic laboratory of the Minister of War—a valuable Stwdy of
Plans of Small Houses and Ecenvmical Tillas, which was reviewed in the
pages of this journal in the same vear.

The publication—made for the benefit of the sufferers from the Calabrian
carthquake and the eruption of Vesuvius—realized by its sale more than
1,000 lire; of this sum, 913 lire was made over, some time ago, to the
Minister of the Interior for the use of the military engineers at Rome who
had the administration of the said publication; the remaining sum,
amounting to more than 100 lirg, was given for the benefit of the sub-
scriptions for the disasters in Calabria and Sicily.

The first editions having been completely exhausted, the cditor, Hoepli,
had the happy idea of republishing the work as one of his well-known
collection of manuals. The author has increased the number of plans
and drawings, and added many new solutions, the work so constituted
forming a rich and varied series of the original work,

Each study in the frs/ par/ represents the solution of a supposed
problem, having a series of houses, commencing with modest lodges for
small families—desizned for a single story—and advancing gradually to
houses of two or three stories, with quarters for two or more families in
each {lat

With regard to the villas—which censtitute the second part—the series
is progressive, commencingy with modest constructions, which may
indifferently be styled villas or small houses, and progressing to edifices
of larger size —with proportional increase in the tosthetic and architectural
design.

The work is intended to provide for varicus requirements, and to give
designs for a house or a villa of solid and pleasing appearance, which
will satisfy the needs of the class of the tenants likely to occupy it
The series concludes with two types of buildings for schools—ele-
mentary or professional—in which are shown the relative previsions for
educational Luilldings, and for the gymaastic apparatus belonging to
them.

The appendix, which closes the work, contains the rules and regula-
tions which have been issued during the last few years with regard to
the construction of buildings, houses, villas, etc,

The intrinsic value of the work, its accuracy and modest price, are a
sufficient recommendation for it.

Enwarp T. THackERMY.
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(FPrblished Quarterly),

THE following extracts from the list compiled by the General Staff,
War Office, are published in the R.£, Fournal by permission of the

Amy Council,
HISTORICAL.

History or Caxapa, 1763—1812. By Sir C. P. Lucas, x.cog, c.b
300 pp., with 8 maps and plans. 8vo. Clarendon Press, Oxford, 1goS.
125, 6d,

This s an interesiing pueblication, and one in which is set forth succinctly the first
30 years of Canada's history as a Dritish possession.

The origin as well as the operations of ** Pontiac’s War,” the Indian war which began
in 1763 and continued until 1766, are lucidly stated.

The chapter slealing with the causes of the American War o1 Independence contains
well-reasoned references to colonization, and the reiations of the Mother Country to the
Colonies, The account of the Amnerican War of Independence iz a uselul addition to the
literatnre, which treats of that unfortunate conflict.,

The various treaties and conventions whereby it was sought to demnarcate the boundaries
of Canada are dealt with in chronological order in an appendis.

Tue Cavpiicx or 1300 AND THE PART TAKEN IX IT BY THE ARMY OF
Grrsoxs {(La campagne de 1800 4 larmde des Grisons). By Lieut. Henri
Leplus, Historical Section of the French General Staff. 430 pp., with
9 maps and sketches, Paris, 1908.  Chapelot, &8s,

This is a complete and carefully compited account of a campaign which is not widely
studied in England, though it has points of considerable interest.

DeMovriez aAXD THE Devexncs or Excrasn acaisst Naroreox. By [ H.
Rose and A. M. Broadley. 350 pp. Svo. London, 1608, Lane, 2is.

Beginning witlr a brief sdsumd of the early life of Dwminouriez, this velume fallows fus
carcer in closer detail after the conclusion of his towr of office as Commandant of
Cherbonrg {1775--178g).  Here he created o great naval arsenal, and devoted much
time to schewmes for the invasion of England, in which the Isle of Wight figured
proniinently.  He proposed to land in the island 24 baltalions, one regiment of dragoons,
and eight companies of artillery in shallow drawght fishing boats, each carrying 60 men ;
this force he estimated could embark in two howrs, and, by beaching each vessel as it
arrived, disembark in the same time, This advanced guard, sailing from Cherbourg,
was to be followed Ly further contingents embarking at Brest, St Malo, Havre, and
Boulogne, bringing the total invading force up to 70,000,

The action of this main bedy was to depend on circamstances @ the first intention was
to land in the Southampton Water, mask Portsmouth, and mareh rapidly en Lendon,
with the alternative of landing at Rye, joining the Boulogne contingent there, and thence
moving swiftly on the capital.

The abscnce of the French Fleet at the critical moment was ong ot the principal
reasons why this plan was nover given a trial.
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The Revolution gave the Commandant of Cherbonrg, then 50 years of age, a wiler
scope for his enerpies.  In June, 1791, he was given military command of the five
Departments at the wouoth of the Leire, and in March, 1792, hecame Foreipn AMinister,
in which capacity he is accused of provoking war with Awvstria,  This position he hield
only Bll June of the same year, when he rejoined the army on the Belgian fionticr, ina
suberdinate appointment,  FEafayette’s downfall in Aogust, 1792, saw the promotion of
Dnouriez to supreme command of the Avny of the North, A man of wonderful
capacity for instilling enthasiasme into bis subordinates, he so far insplrited his anmy of
veterans and volunteers, that, after twice breaking in punie, they eventuaily made o finn
stand at Valmy.  The advance of the Duke o1 Brunswick was checked, with rewarkable
effect on the history of Emope.

The sirategy and tactics of Dumouriez at Jemappes in the following November were
severely eriticized Dy Jomind @ Let he defeated the Aushians, and the offects were ogain
far.reaching,

Ixefeated at Neerwinden in March, 1793, his enemies in Paris gained the upper hand,
and sent Commissioners to hm at $t. Amand to depose him from his command,  ile
refused to aecept the decision, and arrested the bearers of the message ; but after he had
entered inte negeciations with the Auvstrians, his army deserted him and he fed,
eventually finding an asylum in England.

IHere he offercd bis services to the War Office, and appears to have Leen for some
time in receipt of pay from the British Government, His intimate knowledge of the
French Army, and his previous study of the question of invading England, made his
advice on the sobject of a Defence scheme of the greatest value @ while his hatred for
Bonaparte acted as a spur to his cfions.

His detailed scheme for the defence of our coast is given in full, and is of great
interest,

e anticipated having 1o deal with akout 3o,0co hostile trcops, and to meet them he
proposed to divide England inte six military districts, and the 00,000 men then available
in England into divisions of alout 12,000 each: swine lo be stationary, to oppose
landings, others to be mokile and to Le ready to concentrate rapidly at thieatened peints,
He draws particular attention to the dangers of a purcly passive defence,

The maps are good, Lut a plan of the Baule of Valmy on a larger scale than the enc
provided would have Leen an improvement.

Tue Lire or Joscur Murar {(1767—1815). Vol I, (Joachim Murat
(1767—1815)). By Prince Murat, with an introduction and notes by
Paul Le Brethon, 550 pp., with portrait and facsimiles.  8vo.  Paris,
1908, Plon-Nourrit, 63,

This work is of corsideralle interest, as it contains o number of docnments and faiy
papers which throw a elear light upeon the career of the unfortunate King of Naples, and
upun the campaigns in which he took part.  The {iest volome deals with the early portion
of Murals career, up to 1801, and more especially with the campaigns in Italy and in
Eevpt.

Excuisi axp Frescu {Anglais et Francais). By General Zurlinden,
152 pp. 8vo. Paris, 1908, Lavauzelle, 2s. 8d.

The author of this Look is the famous French ex-War Minister.  In the first part of
the book he points out that, although Ensland and France have Leen constantly at war in
the past, the thne seems 1o be now vot far off when they may be Higlitny side by side as
in the Crimea,  The wiiter has therefore thought it would be of intercst if he gave Lis
countrymen same ilea of the special qualities whicly the Britdsh race has displayed in past
wars, Tor this purpese he has wmade a special stady of the Uistories of England wabiten
by Hume and Lingard, and he places the resoit of his lalours Lefore his readws.  In the
second part of the book General Zurlinden deals with the Battle of Fontenoy, upon
which he professes to throw fresh light.  In the third part the writer discusses the Diattles
of Ligny and Waterloo, and explains what e thinks were the caeses of the French
disasters in 1513
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INFLUENCE OF ForTRESSES 1x MILITARY OPERATIONS ; THEIR ADVANTAGES
anp DiSapvaNTAGES, AS ILLUSTRATED BY THE IXAMPLE OF THE VENETIAN
(uaprinateRaL {Schidlicher und niitzlicher Linfluss der Festungen auf
die Kriegfithrung). By P. Rath (Captain, Austro-Hungarian General
Staft). 316 pp., with 4 maps.  8vo. Vienna, 1g09.  Seidel. 6s.

This work deals with the many campaigns centring round the Venctian fortresses,
from the time of Napeleon, 1796, up to the modern events of 1565, when Venetia was
froally wrested from Austzia,

Apart from opinions as to the value of fortressss on a camipaign generally, the actual
fate of the various fortressss of the Quadrilateral is interesting. T'o take the cass of
Mantea, for example, this place changed hands five times, while the statistics show
vemarkalle vatiations in garnsons, tovesting force, and relative proportion of one to the
ather.

Tue Lirr or Hexry Peruay, Firre Duke o Neweastor, 1811 —18064.
By J. Martineau, 334 pp., with index. 8vo. Lendon, 1903, Murray.
125,

This hook contains an interesting and carefol biographical study of the Duke of
Newacastle, whio held the important ofiices of Secretary of State for War in Lord Aberdeen's
Caalition Gevernment of 1852 and Colonial Seeretary in Lord Palinerston’s Adininistration
of 1830

From a military point of view the greatest interest centres in the correspondence which
passed whilst he held the former office and was'responsibie for the preparation for, and
conduct of the Crimean Expadition, It is clear that this War was due to popalar clamour
and not o any political necessity, but 1t s equally evident that the Government was as
ignorant of the state of the Army as they were ill-informed of the theatre of war,
defences, and strength of the enemy, The advance into the Crimea was determined
on in opposition o the judgment of both the English and French Generals and Adiials
who were oa the spot and whose military amd naval experience was aliowed to count for
nathing.

in the famous despatch of the 2gth June, 1834, urging the advance npon Sebastopol,
tha Dulke only acted as spokes nan for the Cabinet, hnt for the subserquent communications
to Lord Raglan he is solely responsible, and it is cvident that he failed to realize the great
dificaltics of the situation in which the latter was placed, The Commander-in-Chief
was innndated with letters of advice and warning, even on small matters of detail, which
must have seriously handicapped him in attending to the more serious matters which
wrgently demanded his closest consideration.

Too late it was realized by the responsilie Minister that the expedition, despatched more
or less as a flying column, and equipped as sach, was in reality o scrious uadertaking,
demanding the resources of a well-equipped army, supplied with all the necessaries for a
ton winter campaign and the siege of a formidable fortress,

That the result of the expzdition was not as disastrous s it might have been was due
to the endorancz and plack of the Army in the fizld, and not to the foresight of lho
responsible for the hardships to which it was subjected.

As Colonial Secretary the Duke of Newenstle appears to have profited by the experience
of the Crmean War, Dwing the war in New Zzaland in 1861 he writes to Colonel
{Gore Lirowne, the Governor 1 —

¢ Each succeeding mail from New Zz2aland has more and mere convinced me of he
danger of laying dewn at this distance any preciss instiuctions, either for your guidance or
that of the military authorities, . . . I should be ronning a great risk of complicating
the already sevioes difficulties of the Colony if I attempted to regolate affairs by didactic
despatches which requite more than two months for theiv transmission,™

Mr. Martinean adds : —

“Would that the same tewmper had oftener been displayed by other chiefs in letters
from the Colenial Office,”
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Tre Paxsvre Parers.  Edited by Sir J. Douglas, Bart,, and Sir G. D.
Ramsay, c.u. Vol L, 313 pp.; Vol. 1L, 533 pp. 8vo. lLondon, 1008,
Hodder & Stoughton,  24s.

The large selection of letters which have here been brought tosether deal mainly with the
later stages of the Crimean War, duting which Lord Panmuore held the office of Secretary
of State for War in Lord Falmerston’s Ministry formed in Febroary, 1833,

The moment at which Lord Panmunce was sammoned to the administration of the War
Department was one of great national stress.  The Army of the Crimea had veachad the
lowest depths of misery, and that Lord Panmure fully realized the caugs of this may be seen
in a paper wiitten by bim shortly after taking office, in which he says:—

* Qur Army is 2 mere aggregate of battalions, , . ., The regimental system is as
nearly perfect as it can be.  The system by which an army should be provisioned, moved,
brought to act in the field and in the trenches, taught to attack or defend, is non-existent,
All that was done in the Peninsula by the Duke of Wellington was frittered away and lost
by afalse economy forced upon vs by successive Governments, and which we never have
had the courage to resisg,

Having noticed the defects in the Army system then in force, he at once set about
establishing a better order of things in the Crimea and devoted special attention to matters
vitally concerning the efficiency of an army in the field—*“land transport, scavenging,
sanitation, commissariat and the medienl departiment.”

The result was that the second winter spent on the heights of Sebastopol was very
different from the first, and the army passed to o condition of efiiciency both in camp and
m the fleld.  From the correspondence which ook place between the Secrctary of Stawe
for War and the British Officers who successively conumanded the Expedition, it will be
seent that too much credence was given by the former to camp gossip and klle rumours,
with the resolt that the laner, although already heavily burdencd with responsililiies,
and serrounded with troubles due 1o the short-sightedness of the Goverament and to ne
fault of his owe, was still forther hind=red in his onerows task, The editors of these
papers point out that the letters now made public modify consideralily the view which
Kinglake took of the relations between Lord Panmure and Lord Raglan, but it appears
that the practice of saftening the harsh tone of the official commuenications Ly privaze
fetters of a friendly description was not satisfactery and did not entively remove the
impression that the Government was dissatisfied with him.

Nevertheless, Lord Panmwre may justly be said to be one of the first who helped to
reform the British Army in accordance with the requirements of wodern warfare, and the
impression conveyed of him is that of an exceptionaily able adninistrator, Te anyone
wha wants to know the inner history, diplomatic and military, of the Crimean War this
publication will prove of the greatest value, as also to the student of the evolution of the
Hritish Army, It was eoder Lord Panmure’s administration that the Office of Chief of
the Staff was origimated,

These papers should be read in conjunction with * Life of the Duke of Newcastle.”

Tue Invoax Moy, 1857, A Sketch of the Principal Military
Events, By Capt F. R. Sedgwick, R.F.A. 160 pp., with 5 maps
and 4 appendices. 8vo. Loondon, 1903, Forster & Groom.  3s.

This book has been written to meet the want of military sindents of a concise account
of the purely military events in India in 1837-38. It shows much mote clearly than do
fuller histories of the Mutiny the connection between the different series of operations,
and the use made of the widely divergent bases of oparatiens in the North-West, East, and
South for concentration upon the area of revolt.

The accounls of many actions won apainst overwhelming nombers teach the ellect of
awlacioes leading against Asiatics, and show how possible and necessary it may be in such
watfare Lo act in defirnce of gencrally aceepted rules.

The book opzns with an Intzeduction on the sulject ar Small Wars, aud eloses with a
Lnief consideration of the effect which the existence of the present systemr of railways in
Indiz might have had upon the progress of the campnign,
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Froxtier Detacuuests (Grenz-Detachements), By General v. Verdy
du Vernois, 303 pp., with maps, 8vo. Berlin, 1008, Mittler. 8s, 6il.

This is a reprint, under a new title, of the fst part of the author's * Studien ither den
Krieg™ (Studies of War), which was published in iSg2. It denls with the sitation and
events near the frontier during the early stages of the war of 1870-71. The gencral
situation is frst passed onder review, and the tasks devolving on the various detachments
near the frontier are then discussed,

Tue Leapers oF tae (Gervan Arvzs ix 1870 (Le haut commande-
ment des armédes allemandes en 1870). By Lieut.-Colonel Rousset,
former Professor at the French Staff College. 330 pp., with a map.
8vo. Paris, 1908, Plon-Nourrit.  3s.

The auathor of this book is well known in English military circles, as he gave a fecture
in London last June i connection with the organization of artiliery for the Territoiial
Army.

{n pulilishing this volmme, Colonel Rousset has endeavoured to show that the German
victories in 1870 were principally due to geod fortune, and were not gained by any great
strategical skill or tactical seperiotity. Ile cerlainly succeeds in exposing giave dissen-
sions among the Prussian leaders and serious errors in the conduet of the campaign, Lut
he Jdoes not appear to have made sufiicient atlowance for Moltke's difiicnities nor for (he
fact that many apparent mistakes were committed deliberately, as a result of the evident
ineapacity of certain French generals.

At the same time, Colonel Kousset has made it quite clear that the Germans owed a
great deal to good fortane, and that the mistakes made by the French leaders were quite
extraerdinary, and are most anlikely 1o be yepeated. e has performed excellent service
for his country by showing that there is no canse for Frenchimen to despair of the result of
a future war, provided that a true military spirit be kepl alive in France.

The book draws practically all its material from Geyman sources, and many of the
extracts and quotations are of great interest, especiolly the appendix dealing at consider-
able length with the memobs of Trince Kiaft von Iohenlohe-Ingeifingen. The
importance of these menwirs has Leen overshadowed by thesc of the Prussian Chancellor,
Prince Iohenlohe, but they are nevertheless of great vaine, as they give a clear insight
into the methods adopted Ly Germany in preparing for war, and into the thorougliness of
her preparations,

Colonel Rousset's work is most Inleresting, and can be vecounmended to all stodents of
military history, and more especially of the Franco-German War of 1870-71.

Tur Russo-jaranese Wag, 1904 By Capt. I. R. Sedgwick, R.F.A.
192 pp., with 12 maps. London, 1909, Swan, Sonrnenschein & Co.  ss.

This ook belongs to the Spgecial Campaign Scries and covers the same period as the
two parts already issued of the Ogfcial Iistory of the Rusio-Fapanese War, but in
value cannat be compared to the latter.

INFLUENCE OF THE EXPERIENCE OF THE SiEce oF Port ARTHUR uroN
tug Coxstrucrion ofF Movpery Forrresses. By A. von Schwartz.
Translated by the General Staff, U.S.A. 178 pp. Roval 8vo. Wash-
ington, 1go8.

The anthor, n lieutenant-colonel in the Russian lngineers, was responsille during the
siege for a consilerable section of the defences on the north.east front, so that his com-
ments may be taken as those of an eye-witness with a professional knowledge of his
subject.
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Chapter 1. deals with the main features of medern Iand fortresses, and points oat some
pecutiarities of the German and French systems as compared with the Russian,

Chapter II. deseribus the plan of the fortress of Port Arthur under three headings,
viz. t—(1), The original plan ; {2}, modifications and alterations before the war; and
{3}, the condition of the fortress during mobliization and thioughout the siege.

The defensive works, accarding te the original plan, were (o consist of 1 vow of conat
batteries, a Mne of land fortifizations on the advanced heiglts (divided into the norii-eas:
north and west fronts), and a central enceinte snirounding the old city,

The armament was to consist of 541 guns and 40 machine guns.  The west front wos
considered the weakest, owing to want of muteal support and the proximity of commanl-
ing heights at short range frem the north.west.

In 1899 Colonel Velichko worked out a revised plan for the defence of Port Arthar,
which was rational enough, Lut whicl, owing to varions unforeseen circumstances, waa
not carvied out in its entirety before the outbieak of the war,

Chapter 111 describies the condition of (e fortress at the beginning of the investmend,
and the strength and armament of the opposing forces.  The ontbreak of hostilities found
the defences in a state of unpreparedness, which nccessitated hasty additions derins
mobilization.  The # work was done with feverish haste amd with no semblance of order,
and the quality suffered in consequence,”

The chaos which existed at Port Arthar on the ontbreak of the war was due to the
absence of a preconcetved plan of action in the event of o sudden molilization.

Some of the most glaring of the defects were the weakngss of the defences of (e
Ta-ku-shan and Hsiac-ku-shan Hills, the insufficient distance (2 to 22 miles) of the foris
from the centre of the city, the exposad positions of the interior comnunications, absencs
of ficld-railways, balloons, underground telephones, observation stations, etc., ote.

Chapter IV, quotes incidents in the slege to prave the importance of advanced positions
and coastant ohservation of the intervals between forts and the necessity for covering such
intervals witd 1ifle fire,

Chapter V. discusses the question of the length of the intervals between forts.  In the
anthor’s opinion these intervals shonld not exceed 13 miles, in order to ensure adequate
wietual support from rifde fire.

In Chapter VI. the author empliasizes the need for field-railways in the interior or
fortiesses 1o facilitute the transport of anvmunition and engineer material,

In Tort Artor, dwing mobilization, 12,000,000 ibs. of cngineer material had (o bz
cartied along o line of defence 12 miles in lepgth,  There were no railways, and the
roacs, by which the carts moved, were exposed 1o the enemy’s fire.

Search lights played but a secondary part in the defence of Part Asthnr, awiag to the
insufficient nomber available and the lack of practice in wsing them.  The siege, how-
ever, demonstrated their great importance,

Chapter VII. gives the strength of the garrison of Port Arthur as originally inteadei
and 23 it was during the siege.

The garrison was originally fixed at 11,300 men, or 1,130 men per mile of perimeter.

When the investment began, the gaissn numibered 41,016 men, of which 33,503 were
combatants At for duty, 4,189 noun-combatants, and 2,524 sick in hospital.

Including the naval brigade and citizen companics, the total force amounted to about
S0,0C0 LT

Chapter VI deals with detalis of the consirnetion of modern fortresses.

In Chapter IN. the author suggests a plan for a foruress Tased on the Iessona to bz
Tearnt from the Siege of Port Arthur,

Chapter X, concludes with the statement that the Siege of Port Avthur # shewed
decisively that the fate of a modern fortress i decided on the line of furts,”

Good maps and diagrams are attached,
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POLITICAL.

Tur Rivarry oF Russia axp Exceaso ix Cevtral Asm, By M.
Grulev. 380 pp., with 3 maps (1 coloured). Svo. St. Petersburg, 1609
V. Berezovski, 0s. 3.

The author served for 14 years on the General Staff in Central Asia and the Far Fast.

"The professed ohject of this hool is to educate Rossian public opinion Lo some grasp of
the danger of a forward policy in Central Asin.  That expert opinion lias undergone
change 25 a resull of the disastrous outcome of the policy of adventure in the Far Eastis
proved Ly a qrotation rom Kuropatkin's book on the recent war,  The originator of the
ek Branch and the founder of the Termez Past is now of opinien that ** the recent
sacrifices and risks in the Far Enst shonld make Russians passe to (hink, when led
away by dreams of an outlet on the Indian Ocean, an attempt to gain vwhich would lead
to o war with Great Britain even more useless and herrible than the late war with Japan,”

The first seven chapters are devoled to a statement of the problems in Central Asia
from the point of view of a Russian staff officer.  In the Iast two clhapters an appeal is
made to the Russian Government to abandon its traditional policy and to content nself
with the development of (he resources of Russian Central Asia, where Ferghana, thz
areatest cotton-producing district of the Empire, is without roads, while meney has been
synandered on works of purely strategic object Tike the Kushk Branch.

It is o malker for regret, in view of the iaundable ohject of the book, that the authior in
these last chapters has not faidy stated and faced the main problem.  Ile contents
himself Ly proving by means of copious extracts from an Engilsh writer that the Indian
Lanpize cannot be conquered by an expeditionary forer equipped with pack transport.

The first chapters contain much of interest,

‘The author is of opinion that while owing to transport difficuliies the main effort
against India ean never be directed througle the Pamirs, still in case of war a diversion
should be made on this line by a force of the strength of a brigade of rifles with mountain
artillery to cause the British to detach from their main front. e bases (his opinion on
the supposzd direct connection between the first oceupation of the Pamirs Ty Russia and
the general revolt of the frontier tribes i 1897,

A gloomy picture is drawn of the State of Bokhara, Russian protection, limited by
the policy of non-interference in civil administration, has proved an unmitigated evil.
Ihuring the 36 years the Pratectorate has lasted, the condition of the country has grown
steadily worse.  The prople are powerless to rebel against the over-taxation of o
zoverpment which is supported by the Russian ganrisons at Charjui, Kerki, and Termes,
Meanwhile the revenue is wasted by the Amir in mointaining a useless army, and
squandered by the district ofiicials in Iarge studs of Aral horses and caormons harems,

The awthor thinks that o Kussian railway through Persia to the Guil would only b of
value to Russia il she had command of the sea,  Under present conditions it would Le a
convenience merely for British trade. e advocates the continuation of the line fom
Julfa Ly Talwiz, Teheran, and Meshed to Kushk., It iz staled that the miseralle
conditions now raling in Persia casse the long-suffering people to pray for Russien
intervention,  “In a stroll thiough the bazaars of Telheran, the continual cry of the
people is heard :— €O Allah, when will there be an end to all this?  When will the
2usstans come 27 And the cry grows daily louder and more persistent.”  The author Is
unalle 1o believe that the present policy of co-operation in Persia can last long, though
the “*two Furopean powers now seern to De fmpartial spectators imbued with mutual
aficial trust ® It will Le news te English readers that some of 1he employees of the
Indo-FEurapean ¥elegraph Company in Uersia are officers of the Indian Army.

Simlarly the information regarding India is often inaccnrate.  We read that the Indian
Government euarrelled with the Malarajah of Kashmir in 1393 and took over the
government of the country. The Ciodl and Alilitary Gazatte bs quoted as the
recozuized official organ of the Commander-in-Chief in India."

With regard to our military policy towards the frontier tribes the wiiter says: “The
mare these tribes fight with ths English the keener does their taste for rebellion become.
They willingly take up anns ence more and wse their experience to foment dkaffectior,
amang tribes less experienced and fess decided in character,”

The wap of Coentral Asia is clear but inaccurate,
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NAVAL.

Germaxy’s Frest iy Barree (Deutschland's Flotte im Kampf), By
Capt, Graf Bernstorff, German Imperial Navy. 208 pp.” $vo. Minden
and Leipzig, 1000, Wilhelm Kohler.  3s.

The writer conceives a war between Germany and Great Britain, browght about by the
Government of the latter country presznting an ultimatum demanding that Germany
should abandon her pasition in the #7 plice and offering in return certain guunatees as
regards the Nooth Sea and Baltiz litorals and the integrity of the Garman rotectorates.

The German Government answars by declaring war, which declaration is preceded Ly
the despatch of mine ships to the English Channel and a submarine to the Straits of
Gibraliar,  Mueh dawage is done to British war shipping by these mcans, and in
the great naval baule which takes place off Haligoland between the two belligerents, the
British Navy is defeated, and the remnants seek shelter in British ports, pursned by the
crippled German fleet.  An allied Power ta Great Britain, presumably France, interposes
her fleet berween the fying British ships and their pursuers, and so preveats the uiter
downfall of Great Britain.

The story is graphically wld and written by an officer on the active st of the German
Imperial Navy; it is possible that his ideas regarding the extensive nse of mines and
subimarines in war refleet those of the German naval authorities on the subject,

STRATEGICAL AND TACTICAL,

Mobeay \War (Der Kriey in der Gegenwart). Unsigned article from
the Deutsche Rezue.  January, 1909,

This articie, popularly atuributed to Field Marshal Count Schlicficn, created some
sensation owing to the Garman Emperoer’s referencs fo it in his New Year's spaech.

A transiation of the article appears in the February nomber of the National Revicmo,
and is divided into two portions ; ths frst tactical, the second political.

The {oliowing is a summary of the first portion.

The Peace of Frankfort pot an end ta the stiu
appeaiance only,

Une of the two opponents invented improved weapons, but could be sure that the other
would hefore long discover still more perfect ones. The only endeavomr has been to
oliain, for the impending war of revenge, some advantage over the oulwitted enemy by
means of a superior weapon.  ia the course of years there have Leen moments when one
of the twa opponents thought 1o have attained his object, when it only remained to him
to utilize the favouralle moment,  There were, however, other considerations, and ewing
to hesitation the enemy was allowed 1o make good the lost ground.  The other powers
bave not been able to remain indifferent spactators of this competition, but it has been
enongls for them to profit by the expericace and outlay of the others.  Not only i
Europe, but also in the Far FEast and West the France-German quarrel has reselted in
most anmies heing equipped with arms of great efticiency and of almost equal value,

The author deswibes the murderons effect ot modern firearnis, and points to losses of
63 per cent. in France amd g0 per cent, in Manchoria.  The technique of arms has had
greal triamphs, but the object of all the Powers, namely, a dininution of the difficulties
of war and saporiority over the enemy, has not been attained—on the contrary greater
difficuliies and more serious drawbacks have been produced. [t is casy enough tosay
how the foe Is to be swept down, but how to escapz annihilation one’s self i3 not casy to
determine. A complete change has become necessary in tacties, for those of Frederick
and Napoleon would lead to the troops being swept off the face of the earth. It is not
even possible to overpower the enemy by densz lines of skirmishers. It is only by the
use of the cover afforded Ly trees, walls, houases, and ditehes, by elevations and depres-
sions, that the infantry sollier ean get near lis foe,  Lying, knecling, and standing
altesnately he must, without exposing himself, endeavour o hit the small target presented ;

rirle between Germany and France in
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he must beat down the hostile fire with his own, then quickly take some new cover and
cominenee the stregele anew. But whatever cover the terrain may offer, sooner or ialer
he will be separated from the enemy by an open space ; if this be nagrow the assailant
may dash across it, but if it be broad he mast seek cover with the help of his spade and
alvance froms one line of trenches to another, and, if aecessary, by night,

It is the business of the artiliery to help the advance of the infantty and to destroy the
enemy and his cover, and 2s it is not so easy to hide guns as wmen, an attempt has been
imade to protect the former witly shields,

In order to get sufficient cover to fire in secwity and to advance rapidly, the infantry
soidier requires elbow-room, amd lie can only fight effectively in thin lines with not more
than one mar to the métre.  Other fines fllow at some distance and diaw together when
cover permits of it.  They are needed to replace losses and to mect unforeseen occur-
renices. It s only for the final attack that the resevves which have followed steadily in
rear come upy to the thin front line.  Thus a direct vesult of the improvement in firearms
is a great extension of fronts,  Up to 4O years ago tomen per pace was considlered normal,
while in the war in East Asta In 1904-5 it was ustal o allot three men per métre, ov
even less at o pinch.  Neiher of the opponents had any preconceived theory—these
extended fronts were bronght about by foree of cirenwmstances, and there is lttle doubt
that the same thing woukl occur in a European war,  Armies of the strength of those
which fought at Sadowa and Gravelotte will take more than four times as much room,

Universal scrvice was 40 years ago the speciality of Prassia, and no other State envied
this narrow-minded military power § since 1866 and 1870 nearly all Powers have hastened
lo appropriate this secret of victory, and every healthy youth is sent to the colours.
Germany and France have respectively 4,730,000 amd 5,500,000 men.  These numbers
are, hiowever, mote or less imaginary, and the anthor depicts at Jength the incficiency of
the reservist snddenly drawn from private Iife,  The nembers would not be united in a
single fight, and the writer describes with some detail how little will he visille to the
participant in 1 modern battle, and how the modern general will command in a roomy
house surrounded Ly telegraphs and other signalling apparatus, with motor vehicles of all
kinds at his disposal,  He describes the conrse of a hatde and the arrival of reperts of the
increasing strength of the enemy, coupled with demands for reinforcements, which the
general will not be alde to send, not only on account of the distance they would bave to
go, hut on account of the Iack of room in the firing Jine,

* The essential task of the leader is MulAted when, long before the encounter is possible,
he has pointed out to all armies and corps e lines of their advance and the points they
are expected to reach day by day.  The assembiing for (he combat commences when the
nen leave the railway,

¥+ As the frontage is greater than formerly the troops will be alie o march on fronts
at least as great as those which they will occapy in the battle, and the concentration for
the battle has lost a good deal of its former importance, Those corps which get into
tonch with the enemy will not be able to count on heing supported,  With 144 excellent
guns and 23,000 excellent rifles each corps will be able to do at least 10 times as much a3
in the days of the mazzle loader.  If a corps nowadays takes up a front three tines as
grent as 40 Years ago it Is not splitting up its forces, imt Incrensing its strength. Witk
such a front it is well abie to attack, to hold whal it gains, to meet losses of 50 per cent.
and yet to keep a reszrve in hand for the final assault on the hostile position,  Not, how-
ever, that it will be an easy task to advance from cover 1o cover, to crecp ap w the
cnemy's posilion, to persevere by night and by day, and to be ready ot all times to repel a
counter-attack,”

All armies will not take part in the battle on the Arst day, and the battle of the future
will last for several days, on each of which the commander will demand new sacrifices
from thosz already taking part in it.  The anthor refers to Leiprig, Le Mans, Orleans,
and Mukden.  * These long-drawn fights will be less bioody than those in the past ; (hus
thosz in the Manclhurian Campaign cost only 2 or 3 per cent, compared (o the 4o amd
30 per cent, of the days of Frederick and Napoleen, and the 14 days at Mukden cost the
Russians and Japanese less than a few hours at Mars la Tour did the French and
Germans,

* The Russo-Japanesz War hos proved that in spite of all difficulties a mere frontal
attack may succeed, but its results will be only small, and the enemy, thoogh he may
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withdraw, will soon ofivr fresh reslstance —and so the war drags on. Wars of this kind
are, however, impossible at a time when the existence of a naton is dependent on the
uninterrupted  centinuation of commerce and industry, and when a rapid decision s
imperative in order to pzemit of trade machinery being again sct in motion.  Sirategy
Lased on wearing out the enemy is out of ths question when the existence of miilions of
wen eans the expenditure of milliards,  To ebtain a decisive and annibilating tesult
th front and one ot both of the flanks muest be attacked, and this is eomparatively easy
10 caery out if one sids is much stronger than the other,  This marked supariotity cannat
row b2 atways counted on, and in order to get the nmmbers for a sirong tlank attack,
thase opposed (o the front must be reduced as much as possible, Lt never 5o mueh that
they can only hold the enemy—it is imperative that the front be attacked.  The quick-
fizing, long-rancing ritle s specially adaplad for this purpess, provided the necessary
amnanition b= forthcoming, and it is better to have ample rescrves of ammunition than
reserves of men,  Cartridges following the army in power-traction vehicles form the best
and moest veliable reserve, and the troops which formerly were kept in resarve in order
10 give the declsive siroke must row be moved to the attack of tha flank from the very
commencement.  The stronger the troaps available for this purpess the more decisive
will i be.”

The author lays stress on tha importance of previous keowledgs of the position of the
tank, and describes how this reconnaissance —once the work of the eavalry —will in
future be earried out by dirigibles and acroplanes.

“The cavalty will now be free to bring the fire of its long-range carbines, its Maxims,
aml its artillery 1o hiear on the rear of the enemy, It will have, however, to meet the
hostite cavaliy as before, ere it ean carry out this duty 3 thus in the future, os in the past,
artillery will have to fight artillery, cavalry cavalry (and balisons bailoons), before they
can i combination assist the infanury to win the final victory.”

Tue Froxtizrs or Fraxce,  ist Vowvue {Frontieres Frangaises.
Tome premier). By Gustave Voulgquin, 102 pp., with 14 maps and
14 engravings. Svo. Paris, 1go8. Bibliothtque Larousse, 1s,

This is the first of three velumes which are to deal with the defences of the French
froatiers, and also thos: of the naval potts of France, Algeria, and Tunisia,

There is o preface by that dstingushed membzr of the French Chamber of Deputizs,
Monsizur Plerre Baodin, in which it 3s explainsd that, at the present day, it is absolately
necessary that every Frenclinan shoald have a general knowledze of the defences of his
country, and at the same time should understand that no amonnt of fovtihcalion can render a
country szoure aganst attack, but, on the contrary, that the only true use of fortifications
is as pivots of manceuvre for the Field Armies. It 3s with the object of enlightening the
French * man in the street ¥ on these pomts that this series of Looks is written.  “The
preszt volume is divided into fonr parts.  The first deals with the defences of the ficst
line on the Northern Frontier, and the second part is concerned with similar defences on
the Eastern Froatiag, whilst in the third part a general description is given of the second
line defences of thess two frontiers, and the fournth part s devoted to an aceount of the
Paris entrenched camp.  The arrangement of each part is the same.  Tirst, the general
configurazion of the grownd in each area is described, then the naturai defences, and,
finally, the artificial defences.

The velume is, of comrse, written on vary general lines, but should answer its purposs
well. ‘The maps in the book are clear, and consideraldy clucidate the reading of thz
Laok,

liLusTRATIONS OF TACTICAL DETAILS FROM THE RUSS0-Jaravesz Wan
{Taktische Detaildarstellungen aus dem Russisch-japanischen Kriege).
Supplement to “ Streffleur’s Militdrische Zeltschrift "—Part 1. Iy Colonel
. Habermann and Capt. Nowak, working under the {Austrian} Chief of
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the General Stafi, 59 pp., with plans and landscape sketch in texy,
6 appendices, maps, and photographs. Svo. Vienna, Seidel. 1s. Sd.

It is eaplained in a preface to this woik, that whereas the monographs o1 the Russo-
Japanese War furnish a general outiine of the campaign and are primarily intended for
ihe study of higher leading, the detailed ilustrations supply a want much feit by
recimental and departmental officers.

The fust portion of the book deals with the night attack of the Russianson the Motien-
ling Pass on July sth, 1904, "The description of this operation is admirably clzar, and is
supplemented by excellent maps and sketches, A criticisim follows.

The second portion Is devoted to a description of the fighting aronnd Mulkden, taken
from the diary of the Anstrine Capt. Franz, who was attached to the sth Japanese
Livision, Capt. Franz witnessed several infapiry attacks from 2 position immediately in
vear of the advancing Japanese traops, and gives a most realistic accennt of what he saw.
The narravive is supplemented by some excellent photographs, with a hote at the Lottom
of each to the page in the text which refers to the illustration,

Capt, Franz mentions the small eifect of aniillery fire and the fact that several Japanese
soldiiers weye kilied by grenades which they were carrying.

Officers who ean read German will find this book of great assistance in Wninging home
to those under them some Iessons of the most recent great war,

TRAINING AND EDUCATION,

Tacricar Prorcems rFor Mavwuvees axp War Gaxzs (Taktische
Aufgaben fir Ubungen und Kriegsspiel). By Major Imwmanuel
3rd edition, re-written throughout, 431 pp., with 4 maps and 2 sketch
maps in pocket. Svo. Berlin, 1gog.  Mittler.  10s.

In this edition the number of probleins has heen reduced {rom 225 to 110, and a com-
plete solution of cach proliem is given. “The first 144 pages are devoted to the statement
of the problems, the foliowing 287 pages to their solution.  The problems are practical
and instractive, and the solutions are not merely dry answers, but lucidly reasoned appre-
ciations, ‘The detail given in the answers s throughout n accordance with the latest
German officinl publications. The problems are divided into sections dealing with the
following subjcets :—Combats ;  entrenched positions 3 marches, reconmaissance, and
screening ; cessalion of operations ; ouotpasts, quarters, and tupply ; minor eperations ;
and guarding a frontier, liach section contains problems in which forces of diffevent
strength are employed.  Lxcept in the section concerned with miner eperations, the
forces range from a small mixed force {battalion, battery, and squadron) to an army corps,

Ten of the 61 problems in the Arst section refer to the battle of enceunter.  Inmost
cases the problem is in duplicate, that is, it has to be solved by Loth the opposing
commanders.  Numerous cavalry problems are given, but the artillery are not separately
considered.  The four huge maps which accompany the heok are on a scale of about
1 I miles to the inch, and represent districts on the Franco.German and Russo-Genman
fruntiers,

Ty Sciexcr oF Writive Oroers 1y ta#g Hicnegr Coumano Starrs
{Dic Befehlstechnik bei den hbheren Kommandobehérden).  znd edition.
Anonymous. 92 pp. 8vo, Oldenburg. Gerhard Stalling.  2s.

This exceedingly useful book on the writing of orders ltas been written for the use o
candidates presenting themselves fer examination for the Stalf College, and for we in
working out tactical schemes, dusing tactical tonrs, staff rides, il war games,

Zome useful hints are given as how to solve tactical schemes, to write an appreciation,
ol to draw up onders.

Examples of onlers Issued by avmy, nrmy corps, divisional, ard cavalsy division:d
commanders for varioos siteations sie given b <etzil,
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FORTIFICATION AND MILITARY ENGINEERING.

A Srupy oF tne ROLE or Exemeers iy tae Fiewo (Ftude sur le
role du génie en campagne). By Licut.-Colonel Klein, 235 pp., with
& plates.  Paris, 1908, Berger-Levrauvit,  4s. 4d.

The anthor of this Look disclaims any intention of advocating the use of the defensive,
On the contrary lie declares that his object in writing is to show how the engincer can
help his General by enabling bim to occupy a considerable tract of country with a smail
force, therely leaving more men available for the offiensive.  To illustrate his meaning the
author takes the first three weeks of the Franvo-German War of 1870-7t and, with the
object of showing how different things might have heen if intelligent use had been made
of fortification, describes in detail the general situation of the opposing {urces at the
commencement of lnstilities, the Battle of Weissenbourg, the concentration of the Frencle
Army, andd the Dattle of Woerth, The Jast three chapters of the book are devoted to
notes on the establishment of pivots of manceuvre, the preparation of the banlefield, amd
e utilization of the resources of the engineers,

The writer comes to the canclusion that, in order to enable the enginecrs lo carey out
their rdfe proparly on the battleficld, it is necessary 1o have {#) an olficer in commani of
the engineers who can at once make up his mind how best to assist in carrying out the
plans of the Conunander-in-Chiel; (4), an Enginzer Stalf who can recognize what
engineer works are nocessary to meet any tactical situation 3 and (¢), a speially selected
engineer persornnel.

AFRIAL NAVIGATION,

Arrnan Warrare. By R. P. Hearne, 231 pp. 8vo.  London, igog.
T. Lane. 7s.6d.

Tiis volume contains a detatled deseription of all forms of acrial navisation from s
inception up to the present time, and gives recorded performances of dirgible balloons
and aeropianes, The author consklers that the strides that have been mads in acrial
navigation during the last fow years are so great that it is only reasonalble (6 expect an
extraordinary development within the near future, e maintains that the actual use of
airships in war, even in their present state, wosld be very great, and that shortly a first-
class power, wherever it may be shtwated, will not be able (o do without theny.

When a satisfactory pattern of airship has been designed the construction of a fleet ot
them will not be a costly or lengihy proceeding, but, the author holds, that nnless a staft
with practical experienee in building and operating vessels is available, it will be impossibie
to comstruct anything of the sort at short notice.

Mr. Hearne discusses in detail the uses to which airships are likely to be put when
introduced into practical warfare, and the damage which a small eet could do with com-
paratively litle visk.  He concludes with a streng appeal for the formation of an Aerial
Defence League, for which he thinks the time has now come.  In the introduction ir
Hiram Maxim gives it as his opinion that eventually airships will stand a very poos
chance against acroplanes, but he fully agrees with the ambor in considering that dying
wachines have come to stay and * that measures should be taken to put ws abirenst with
ather nations,”

The volume has noinerous excellent photographs of the various types of vessels and is
well worth study, thoagh possibly from a military point it might with zdvantage have Leen
somewhat curtailed.

IxsTRUCTIONS FOR THE Service oF Mrurraky Aerostatics {Instruction
pratique sur le service des Aerostats Militaires), Official, Three vols.
of 9o, 140, and 132 pp. respectively.  8vo. Paris, 1908, Lavauzelle.
Gs. Od.

These are the Iatest instructions on Aerostatics issued Lo the French Ammy,  They are
in three volumes and deal in great detadl with all matters connected with military
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halleoning, exclusive of divigibles and acroplanes.  The ficst volume deals swith the
=41 o |
rencral juinciples of acrestatics and gives descriplions of ail material.  The second and
g { [ 2 |
third volumes contain chapters on—
|

*Mantpulations de détail.”

“ Manocovres sans gondement,”

“ Gonflaments,”

s Maneovees avee ballon gon(lé.

“Transports <e ballon gonddé ™ ; and

- n

“ Ascensigns Lilres,

ORGANIZATION AND ADMINISTRATION,

Tue GErMax Army ¥ 1910 asp THE FrExeH ARMY AFTER THE RECENT
Cuaxges (L'armde allemande en i1gio et Parmée francaise d'apres le
projet du loi des cadres). Ry Capt F, Culmann. 84 pp. 8vo. Paris,
1908, Berger-Levrault. 25, id, -

The author compares the number of the dificrent units of Loth arnies, and notices
particularly the numerical supariority of the Genmans in cavalry and artillery.

He then sketches the principles of French and German organization, and the changes
resulting from the new law reguiating military establistiments in Franee,

Comparison is made of the number of infantry battalions existing at difierent periods in
France and Germany, and the steady continuity of German policy s contrasted with the
constant changes in France.

Separate chapters deal in detail with the comparison of French and German infantry,
cavaly, artilery, and the question of machine guns and pom.poms is then discassed.

BOOKS OF REFERENCE,

Mars oF Iivroreax CousTries vservn For Mipitary Purposes {IMe
militirisch wichtigsten Kartenwerke der Europiischen Staaten). Ex-
tracted from * Mitteilungen des Militirgeographischen Institutes.”
238 pp., with 11 plates,

This is a nscful sutemary of the principal maps in use in the various countries of
Iuwrope. The title of the map is foliowed in each case by a short parageaph giving
particelars a5 to scale, style of execution, date of first issue, and method adopted for
indicating differences of lavel.

MISCELLANEQUS.

Texrs or Tur Prace CosrrREnces At Tk Hacvg, 18go axp 1go7,
Edited by James Brown Scott. 447 pp. Svo. Londen, 1908. Ginn,
105, 6d.

A uselul book for the student of International Law, each text being convenieatly
printed with its English translation 1 parallel columans.  There §s an exhavstive index,
which greatly adds o the value of the edition.

Tug Power Traxsrort Veuices, witiiout RAILS, FROM & MinitTary Poivr
or View (Der gleislose Kraftwagen in Militirischer Beleuchtung). By
W. Stavenhagen. 204 pp., with 11 plates. 8vo. Oldenburg, 1908,
Stalling. 3s. 6d.

This book is deseribed in the preface as a sclentific treatise, in popular form, suitable
for the study of officers of all arms, and for civilians conversant witi military matters,



96

THE ROYAIL ENGINEERS JOURNAL. [Juiy

The vontents are arrangad in nine parts 1 —

Part I, is an intreduction to the wiole subject.  Part 10 descrilies the general
priaciples of motor engines and the main characieristics of the different types of motor.
The cuestion of vonds s discussed and some juteresting figures are given for the
caelficients of friclion on various nates of roadway.  This part cencludes with some
formulze for the cost of running, tabulated according to speed, type of motor, and nature
of the fuel employed,

Part [1L is a history of the development of mechanical tranzport in varions countries,

Part IV, deals with the employment of mechanical transport for military purposss.
The history of soms of the great campaigns {rom 1812 1o 19035 s reviewed with a view to
showing what great assistance an up-to-date miechanical transport train could have
rendered in these wars.

‘The author Hien goes on 1o discass the future of motor transpott 3 he conslders that
motor cars and motor bicycles will be of wse for rcconnaissance during the period of
mabilization, while mechanical tiansport trains will perform great service in relieving the
strain on railways at certain points, and in carrying on the work of supply, towards the
frontier, from the points beyond which it becomes unsafe to wse the railways

For purpases of coast defence motor transpurt will be exceptionally wseful,
ofzen no ratlway availalle to huery troops to oppose a threatened landing,

In ficld operations the greatest serviee that motor transport can perform is, however, the
shortening of the road spaces of the supply columus,  On this subject the author gives us
sonle interesting <alculations.

It is, howcver, tn siege warfare that the author expects the yreatest advamtage from
mechanical transport.  Estimates are given showing the sumber of tons of ammunition
that will be expended daily by a modern siege train, a total far in excess of the capacity of
the horse-drawn vehicles available,  Again, the materials for the construction of the sizge
Latteries, which must be transported Ly night from raithead w the sites of the batgerics,
is estimaated at 100 2-horse wagon-loads for one g-gun battery.  Hence for the constiuc-
tion of 2 line of Latteries motor transport appears 1o be the only solution possibie. It is
sugrestet] that motors an light 1ails should be used as tractors, and that in this way 305
guns with their ammanition coudd be placed in Lattery in one night,

Part V. contains some usefol tables and formule,  Parts VI. and VIL are
appendices.  Part VI1L is 2 supplement relating the progress of mechanical transpert in
Germany and other countries from 1go7 1o 1908, Part IN, containg diagrams and photy-
graphs of mititary molor vehicles.

ace there is
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ADVERTISEMENTS.

RUBEROQID!

ROO

FING!

long transport of baildi
NECEssaty,

A High Grade Permanent Roofing Material
in general use for all classes of Dnilding.,
Its light weight as compared with other roof
coverings makes it particularly nseful where

ag  materials is

THOROUGHLY TESTED FOR ALL CLIMATES.

Supplicd to H.M.
WAR OFFICE
for

CIBRALTAR,
SIERRA LEONE,
CHATHAM,
MAIDSTONE,
PORTSMOUTH,
BANTRY BAY,
Etc.

Orderly Room, Infeatry Lines, Queita, Beloochistan,

Unaffected by
Concussion of Gun
Fire,

e
CAN BE LAID
on all kinds of
ROOFES, FLAT
OR PITGH,
CONCRETE OR
wWoob.

Fult paerticulars of cost and shipping weights gladly supplied.  Our Iustrated Crtalogue, Ko g0, and

smmples sent post free on application,

THE RUBEROID COMPANY, Limited, 81 & 83, Knightrider &t.,

LONDON, E.C.

PATENT *PERFEGTION ™ G

ADVANTAGES.

No Puottv,
No Paint,

Guaranteed Water
tight and Dust
Proal.

Egsity Repaired,

Planks laid in

Salety across Caps.

Steel Bars palvan-
ized; and also
entirefy covered

with Lead 10 prevent

Corrosion,

Head Office a
Works:

Lo

11; Victoria Street, Weatminoter, W,

THE HELLIWELL

ASBESTOS

i

l
FONDENSATION

“QRDINARY" BAR.
“ Ordinary' Scction.
BARS of different strangtihs, 1o carry up to 121
without Purlin
GAPS in eithar Capper, Zinc, or Laad.

nd

ndans Dfice

AZING.

EXTENSIVELY
USED BY

H.M, Government,

for Barracks, Dock

Shelds, Post Offices,
Stores, oo,

All the jeading
RailwayCompanies,

Municipal Aothor-
ities, lor Markets,
Bathxs, Libraries,

Art Gallerizs,

Schonls, ete.

Alsa for every kind
of Glass Roofing.

HELLIWELL & CO., Ltd.,
BRIGHOUSE, YORKS.



ADVERTISENENTS,

R.E. INSTITUTE

New Publications.

MANUAL OF

Road Gonstruction & Mamtenance

Compiled at the S M.E., by MAJOR PAUL, R.E.
FULLY ILLUSTRATED.

Price 4s, 6d., Post Free. dMembers of the RUE. Institute, 3s,

ABBREVIATED NOTES

Military Engineering

CoxTERTS
Ropes, Spars, Tackles, Strength of Materials, Bridging, Field
Defences, Camping Arrangements, Demolitions, Roads.

POCKET BOOK SIZE. INTERLEAVED.

Price 6d., Post Free,

Modern Sewage Disposai,

BY
Capt. and Hon. Major G. B. WILLIAMS, R.E. (T.).

Reprinted from the R Joraxan Price @d,, Post Free



ADVERTISEMENTS,

PROFESSIONAL PAPERS OF THE CORPS OF
ROYAL ENGINEERS.

FOURTH SERIES.—VOL. 1., 1905

IParkic 1. Simple Tunnel Weork on the Marl-Attock Ratlway, Panjab, by

Capt, H. 15, O Cowie, nosoo, WM i s ls,
. [I. Long Span Bridges, by Max am lnde, a,axst, o2 oo la Bd
,, III. Recent Works in the N.W. Frontier Province, India {Fortified

Paosts, Roads, DLridges, Civil Tuoildings), by Bt.-Col. G, K.

Seott-Meneriell, c.Le, RIL L e, 380 Bd,
LV, Armoured Tratms, by Capt. H. O. Manee, Dosoo,, RE .. 3s G
. V. Reinforced Conerete, by Lt.-Col. J. Winn, lale RLE. ... ... s 6d.
.» YL Fortress Warfare, by Capt. Moritz Ritter von Brunner. Sth

edition of the work originally written by Field Marshal von

Bronuer, Tronslated by Capt, C. Otley Place, p.s.o,, ILE. ..., 3s.8d.
,» YII. Fortresses and Mllitary Engineering In Recent Literature.

No. 43 of the * Mittetlungen des Ingenienr-Komitees,””  Trans.
lated by Capt. . A, Bowrand, RFA. e, B8

VOL. 1., 1995.

Parsx 1. 'The Theory of Arched Masenry Dams, by Capt. A, T {arvett,

1I. Report on Mechanieal Road Transport for Imdia, Ly Capt.
N, Manley, BB

-

111. Toe Khushalgarh Bridge, by Capt. H. BE. C. Cowie, ps.o.,

The price of separate Papers as above, in paper wrappers, 18 net.
They may be obtained from Messps, W, & J. Mackay & Co., Lro., Chetham, or
from any Bookseller,



“ANCHOR” LINE,

Passenger and Cargo
Services.

LIVERPOOL o NOMBAY & WARACHI
{vied Dombay), Forinightly.
LIVERPOOL (o CALCUTTA. Fortmightly,
All ¥oarsels call at Egyptlan Parts,
Large New Steamers,  Splendid Accommuadation
for Passengers.  Eleetric Ligihe and Faos.
Excellent Coisine.  Every Comfort,
Moderate Fares, both Stagle and Retuen.

Apply — < ANCHOR" LINE ({Henderson
Bml ersdy Lt Liverpood, Lomdon, Glasgow, &

ADVERTISEMENTS.

Nippon Yusen Kaisha.

Japan direct from Lendun in 47 days,
calling at COLOMBO, SINGAPORE and
HONG KONG, by fast steaers fortnightly,
KANAGAWA MARU, 10 July, 1909,
*MUJASARI MARU, 17 July, 1gog.
HAKATA MARU, 24 jJuly, 1900

* This new steamec calls at Marsuilles.
To Japan, £54, Ist Class; £37 10s.,
2nd Class; to other Ports at egually
moderate rates.

ROUND THE WORLD, £107
For Fares, etc., apply at—

4, LLOYD'S AVENUE,

LONDON, E.C,

Institution SILLIG,

BELLERIVE,
VEVEY, SWITZERLAND.

ESTABLISHED IN 1836,

A HIGH-CLASS SCHOOL for the cduention

at Beys in O} » Scieatthe, Mibtary, and

Comniercial Subyj atd for Generzl, Maral,
Moental, 'md l’h}‘\ltal Development.

PRINCIPAL:
1
MAX SHLIG—DE VALLIERE.

THE ARMY SCHOOL,
Near MAIDENHEAD
{Appraved by the Army Council .
Head Master:

E. G. A. Beckwith, M.A, Oxon.
( Late Exhibitioner af Hinchester
and Aagdilen College ).
= A vl public schaad in which hoys fFom mhe
e Df t\u.ll\c are pren wred fur the Atmy, The
S gl T e i chapel, darge dining
L ey miksiin, chemical and
Liesides zu gares o1 playing

groanl.”

SRILG, 1gor—igui.

Bl ;
phiysical labor |lu:i

Samdhmrst—Tlirlegu,
Lualifyime Contifcates—Siaenn.
Loavitr Cepuinicare — Five | Thees Woalwich.
Far FELES, ere. [reduced for Sons af Qiicerss,
aply tothe Jleadd 3faster,

NAVICGAZIONE GENERALE
ITALIANA.

The hne stexmers B, Resarniso™ and "I
Bacpuino™ sail alternately from

GENOA TO HOMBAY on the ith of each
month, at z 2.m.

FARES: st Class, £

A2 1oy

o & L35 amd Class,
sclas.-\ ENTR

GENOA TO ALEXANDRIA every Satuedny,
at g p.oan

NAPLES TO PALERMO cvery Evesing, at
iz pom

Fur Tichet< amld Berehs apply to the Cu.:\uenla_.
ALFRED LAMING & CC.,
8, Leadenhall Street, E.C.

NOTLES
FOR TIE
TACTICAL FITNESS
EXAMINATION,
With Sample Schemes and Solutions,
By Major A, T, Moors, ILE.

Puice
TWO SHILLINGS AND SIXPENCE,
Post 34, Extra.

Obtamalle from the ‘wuelari L.
{ustitale, Chatham, and Rees, Limited,
wig, Pall Mail, 8

G. E. CARRINGTON,

For many years Master Tatlor, Royid Engineers,

TAILOR GMILITARY OQOUTFITTER,
53, HIGH STREET,
OLD BROMPTON, KENT,

Allends CARLTON HOUSE, REGENT STREET, near Walerloo Pluce, 8.3,
every TUFSDAY and TH URSD AY, from 11 uin. fo 6 pm., and at any olhcr
time by appointment.



THE

Roual Engineers dJournal

Can now he obfained at

Messrs. HUGH REES, Ltd.,
119, Pall Mall, S.W.

THE JOURNA
ARTILLERY.

Turs Joemnal, which was formerly known as the * Proceedings ™ of the
B AL Tnstitutiog, comains artieles and information oo Artilicry matters,
some highly tachnical and some general. Articles on goneral Military
topics &lsn appear. .

1n the Transiafons and Précis, which are an important faahire, an attempt
iz made to keep op with the progress of Artillary or the Cantinenl.

all membors of the Roval Artiliesy Institution receive the Journal

Any ofcer servicy in the Navy, Army, Special Rescree, Territorial
Force, and Colonial Permanent Forcos can reccive this Journal
post free on application o the Secretary, R.A, Institation, at an
arnuzl subseription of 20¢,

WOOLWICH: ROYAL ARTILLERY INSTITUTION.

Bingle Coples, price 23, &, #peh, postage extra,

Yole Acverticement Coatracter, . Gilbert-Wood, Daere Howse aed Cranvifle Howse,
Arunde! Sreety Strand, WO,

Felepiams : “GILBERWOOD, LONDGN." Telghhene: dGB0 Garrard,



The McRenzie, Holland, &
Westinghouse Power Signal Co., Lid.

POWER SIGNALLING

Electro-pneymatic,

al-electitie, and

aulomatic signalling.

Address:

58, VICTORIA STREET, LONDON. 5.W.

Taleygnarnre-i * PawiREL, Woxoox" Tuienlore: & Weslininaluia

PORTLAND CEMENT.,

CONCRETE rirerroor SLABS.

For Iniernad and Kurecoad Wi,
As chegp s any oibier, with the following aulvactapes &

ECONOMY OF SPAGE, GOOD KLY FOR PLASTER TILING, ETC. NO
PLUGGING, AND BETTiNG COAT OF PLASTER ONLY REQUIRED.

For Baricivizrs and Prices apply fo

THE ACTON GONGRETE PATENT PARTITION C0., 1509, Lid,,
o oy AT RN 63, CORNHILL, LOXDON, E.C.

THE OFFICE FOR OFFICERS.

LIFE LSSURANCE, Spechdly desipred for the Servioes,

CONVENIENTLY FPAID FOR Ly Pookers' Ordecs [Monchby P
desiced).

No MEDICAY. EXAMINATION up to S, inordicary decumsiances,

LOANS AND SURRENDER TALUES. libeizland ewsr condilioas

EXCEFTIONALLY GOOT ‘PDRMS for War Wisky and Farsign Resdence,

reiems if

Call & write igr paw Sorvice Perepec oy,

Royal Exchange Assurance, (meorpararad)

173
Weat End Qffico: 44, PALL MALL, AW.
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