THE
ROYAL ENGINEERS
JOURNAL.

Vol, IV. No. 6. DECEMBER, 1808,

CONTENTS.

—— Pase.

1. Light Bridges of Bambooa or Otker S$mall Spars. By Bt Ma]or R. L.
MCCLINTOCK, b.5.0., R.E. {With Photes) ., - 331
2, Instraction of R.E. iz Fiold Engineering. By Capt LEE CR-\STE x R.E 3134
8, The Nature of War. By Major C. Loss, D.5.0., g.5.c., Norfolk Regiment 338

4, Some Notes on Recent Davc!opmcnts in Fire Appllances. By Capt E. H
Harvey, R.E. " ” 348

5. Opplda Cantlapa. No:cs o Blgberry c-:.mp and tho Pllgrims’ Way By
Col. . E. Ruek, R.E,, F.8.A,, Scor, (I¥Virh Plzn) 353

8. Transcripty :--Martello To“crs (From ZThe Times, Oct, 1806}, By Major- Gen
W. E. WARRAND, D.L., late R. E 339

Large Tank of Armourcd Concmte for the M 1inary Hocplta} at Ro"‘c
{From the Rivista de Ariigiieria ¢ Genis), {IVith Plate) . 361
7. Notices of Magazines 372
8. Recent Publications . 385

INSTITUTION OF RE OFFICE COPY
PRICE, CN NCE,
DO NOT REMOVE
Mr.
{T;




Lieut.-Col. W. H. JAMES,

P.8,Cy (IHonours), late R.E,

Dr. B. C. JONES, LL.D.,

Trinity College, Dublin; Barsister-at-Law,

BUSHMEAD HALL, BEDFORD,

Assisted by a very able Steff of Instructors, prepare a Limited Number for ihe varigus
Military Examinations.

The true criterion of suzcess is the proporiion passed sol mere numbers,

Daring an experience of 20 years Licut.-Col. JAMES bas obtained over TWO
THOUSAND SUCCESSES at the Examination for Woolwich, Sandhorst, Milftia,
Staff Colloge Promotion, Indian Police, etc.

Successes in the Jact Eightten Months only j—
WOOLWICH.—Ten passed—znd, 7th, 10ih, and Seven others.
SANDAURST.—Nineteen passed—r4th, 24th, and Seventeen others.
MILITIA LITERARY.—Eleven passed—znd, and Ten others,
ARMY QUALIFYING,—Nine passed.
STAFF COLLEGE ENTRANCE. —First, Second, and Third on the who's list, Pirst
on the Artiliery List, First and Second on the Indian List,

In the two years sixteen officers out of seventeen qualified with an average of over 4,000 marks,
Qfficers reading at Bushmead Ilall receive SPECIAL & INDIVIDUAL aptention. No large classes,
Special advantages for GEQGRAPHY, MILITARY HISTORY, and STRATEGY.
PROMOTION EXAMINATIONS.—Firat twice and yo others,
FITNESS FOR COMMAND.—Ten passcd.

MILITIA COMPETITIVE.—Eizghteon passcd—Firat, Second, and Sixteen others,
INDIAN POLICE.—Threo patsed,

Telegrams: "COLONEL, BENDFORDL" Telephone: 64, BEDFORD,

NOTES

FOR THE

TACTICAL FITNESS EXAI\-HNATION,
With Sample Schemes and Solutions,

By Major A, T, Moorg, R.E.
PRICE ONE SIHILLING, Post FrEE, PrEraib.

Obtainable from The Secretary, R.E. Institute, Chatham.



CONTENTS.

Pacr,
U LIGHT BRIDGES 0F BAMEOOS OR OTHER SMALL Srsks. Dy ML Major R L,
MeCiintock, nsoo,, RIS (WWieh Photes)

12

Dxsrruerion ov RO v Fiewn Exciseesise, Dy Capl . E. B, Craster, RUE. 33

TiE NATURE OF War. By Major C. Russ, Bus.o., pose., Nofolk Regiment .. 338

[

4- S0ME Noris 0N RECENT DEVELOPMENTS IN FIRE Appriaxces. By Capt. L. 10,
Havey, RRE L 3

5. Orripy Caxvianva. Notss on Bigherry Camp and the Pilgrinw’ Way, 1y Col.
C. L. Ruack, R E, V.5.A,, Seot. {155 Flan) 353
6. TrRANSCRIPYS 1 —
Mart:llo Towers {from 7he Times, Oct., 13.‘.\6} By Major-Gen. W, ¥,
Warand, L, latz RE. e 339
Larzz Tank of Armoured Concrete for the Military [{ospital at Rome {from the
Aavista &f drtiglieria ¢ Cenrv), (IVith I¥atd) . e 368
7. NOTICES OF MAGazINgs 3 —
Bulletin of the International Railway Congress. By Capt, €. E. Vickers, R £, 372
Lenzhanernee Zkoornal, By Major F. E. G, Skey . o 373
Aricgstechnische Zeitschoife. By Capt. L. Onley Vlace, pas.o., R 398
Aitiidr Wochenblart, By Capl, L. D Swinton, p,s.0., R.E. ... . 382
Reviee Géndralt des Chemins de Fer. By Capt, €. E. Vickers, 1.1 353
Regne du (renie Militaive, By Capt, . E, L, Craster, RE. ... e 381
8. RECEST PUBLICATIONS .., . w385

ulliors alone ave responsible for the stafoments made and the opiniony expressed in
their papers,



RovaL ENGINEERS INSTITUTE.

PATRON.
s Masesry Tor Nixg, Covronpi-in-Chine,
COUNCIL.
Elected Mamibars, Ea-officio Members.

Muoe-Guseran B Revovann daues | Breamen-Gexerarn o M. Ruex.
NasowGevzean B L Festve, oo, rans | Covonen G Banieg, oo
Cocoxsn H. W, Byarp-Rewse, cv.o.

Cornoxen G. Hinpeuiraso.

Covoxkr M. I PunciLr. Corover F. C. Hearn, pse.
Coroxen I J. Day, Maser C. I'. Crosg, cona.
Cononet W, Prrr, Masor I P. Brooxer
Coroxen N. M. Toue, Br. Mason B. G. Goprney-Fauvsserr.
Coroxer J. AL Penwmer, s, Caprraix C. E. Vicxess,
By, Coroxer J. E Tevine I Lavurexaxre IV, Tuospesos,
Tavve-Corones J. B, Eoueswps, pee | ‘

Magsor W, B Browx, :

Br. Lievr.-Conovsy G, L Fowike, i

Masor 1L B, Winniaus, nso, pse i SECERTARY AND EDITOR:
Carrais E. I SwiNtox, pso. Magsor A, T, Mooue.

Br. Tawur-Cowowwrn Sm B P C
QIROTARD, KOO, LS80,

Lorresponding  Members,
Afpden (Senth )0 Cotoxen H. I8 Rawson, cb, RUE.
dustrafice ... .. . . Masouw J. W, Panxenn, C.AE
Canadee.o.ooovvvie e Liger-Conoxen P Woarnuwess, RCE.
Eyypt  evcveeece iiiiie eeee Cabne ML R, Kunseby, paso, RUE.
Corosnt. 4. A, Tanxer, pso., RE

Tudin oo . N
Ligvr.-Covonen G, Winnians, 1LE.
New Zeadadd .. Lieve. ¥, Svvox, BN.AL

MEMBERSHIP,

Al ofticers of the Corps of Royal Engineers, whether on the active or retired
lists, may be Members of the R.E. Tnstitute on payment of an entrance fee and an
pnnual subseription pre rafe accovding to rank,

hlicers of the Royul Lngineers Militia and Volunteers and of the Permanent,
Militia, and Volunteer Bugincers tn Tndia, Australia, Canada, New Zealand, and
the Colunies may be Asspeiates on payment of an annoal subseription of £1,
whicl entitles them to the free issue of the Foyal Engivecrs Journal and the
Professionnd Pupers of the Corps of Loyl Engineers, and to the privilese of
purclinsing all other publications of the Tustitute at Members' rates,

Pl Lyponts jor the sale of the publivations of the R.E. Inetitnte to the ygencrul pubiic arc
Messns. W, & J. Mackay &% Co., Lro., Cuatiean.



BARR AND STROUD RANGEFINDER, F.Q. TYPE, “INFANTRY." | METRE BASE.
FOR USE WITH INFANTRY, CAVALRY, AND MACHINE GUNS

i and B8 covered extermally wath beown

This Rangefinder i constructed largely of Abami
jenther, It is Bited with pads on the ends 1 prevent damage by rough handling. Tt is supplied in a
strong besther case, as shown, fied with a shoulder-strap.

The tripod shown in the Bustration is not supplicd with the instrument. as the Rangefinder is
s constractad that it can be wsed with ease without a stamid

Apprommate uncertainty of observation @
£ vands &1 §.oos yards
0 yards a1 j.oom yands,
vyn yards a1 beos yands,

Barr & Stroud Rangefinder



.-n,d b W '
t\l '4’.‘:

I. Bridge in course of construction,

2. Completed Bridge, 108 feel long.

LIGHT BRIDGES MADE OF BAMBOOS
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LIGHT BRIDGES OF BAMBOOS OR OTHER
SMALL SPARS.

By Br. Major R. L. McCruivtocx, n.s.o.,, R.E.

I't sometimes happens that an officer is called upon to bridge a stream
where there is no material at hand in the way of ropes or spars of a
size. suitable for the construction of any of the ordinary types of
bridges,

If, however, as is frequently the case in the tropics, there is a
supply of bamboos or other small stuff to be had for the cutting,
a very useful bridge, suitable for Infantry in file and Carriers, can be
constructed with reasonable rapidity.

“This type of bridge is one which has been practised In the
2nd ‘Queen’s Own’ Sappers & Miners for some years. But as I
have never seen anything about it in any of our Military Engineering
books, and had never heard of it before joining the Corps in question,
I think a description of it may be of interest. A similar bridge is
mentioned in Forly-One Years tn India as having been built by some
coolies in the Lushai country to cross a stream which the R.E. Officer
present had professed himself unable to tackle,

The modus operandi is as follows (see Photo 1) :—

The first 6 ft. or 12 {t. of the bridge, which are probably in shallow
water near the shore, can best be built by men wading. When the
water becomes too deep for this, work is carried on from the bridge
itself, material being constantly added to the head as in “forming up”
with pontoons.

The Party may consist of 12 men, 6 working on the bridge and the
remaining 6 on shore, .. .—

Nos. 1 and 2 at bridge-head, placing piers,

Nos, 3 and 4 about 1o ft. in rear of them, assisting,

Nos. 5 and 6 moving between the bridge-head and shore, trimming
and passing up material as required.

The remaining men in two parties, of three each, making hurdles
on shore.

Nos. 1 and 2 work abreast at the bridge-head. Each has a stout
bamboo or other spar, capable of bearing his weight and about 12 ft,
Iong, laid along his side of the bridge. Nos. 3 and 4 sit on the inner
ends of these spars, about § or g feet back on the bridge, and
this leverage allows Nos. 1 and 2 to walk or crawl out on their
respective spars some 3 ft. beyond bridge-head.
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Nos. 1 and 2 then thrust good straight stiff bamboos vertically
down into the bottom of the stream, about 2 ft. 6 in. beyond bridge-
head and 2 ft. 6 in. apart; they throw their whole weight on them,
and also hammer them down into the bottom as far as they wiil go.
They then lash a piece of bamboo across these two uprights as a
transom, at a suvitable height from the water; spunyarn is very
suitable for the purpose, but wire or any vegetable fibre of the nature
of West African “Tie-Tie " grass would do very well.

Nos. 1 and 2 next similarly thrust and hammer down into the
bottom four struts to each upright, one fore, one aft, one right, and
one left, at an angle of about 45° all mecting at the junction of the
upright and transom; each of the four struts is then lashed with
spunyarn to its respective upright and transom at the junction.

This completes the “ Pier.”

Once the transom is lashed across the uprights, Nos. 3 and 4 need
no longer hold down the inner ends of the two spars, as the weight
of Nos. 1 and 2 is now taken by the new pier. So they can apply
themselves to laying 6 bamboos as road-bearers across the last two
transoms, lashing them down with spunyarn, and to fixing hand-rails,
ete., ete.

The two spars are again shoved out, Nos. 1 and 2 place another
pier, and so on. Every 6 ft. a hurdle is laid on the road bearers (the
road is made 2’ 6" wide}, and forms the roadway.

The usual rate of work as above comes to about 12 ft. per hour,
which keeps two parties busy making hurdles. But if the water is
shallow enongh to allow men to work in it, the work can naturally
proceed along the whole length of the bridge at once; in this case
the above method would not apply, though the result would be the
same in the end.

It is desirable that the bottomn of the stream should not be too
soft ; but it is as well to be able to force the uprights into it to the
extent of a foot or so, as this adds rigidity to the bridge, A current
is a disadvautage.

I have not experimented as to the maximum depth practicable for
this type of bridge, but I should imagine that, with bamboos 1 in. to
2 in. diameter {as in the photos), 5 or 6 ft. of water would be a
maximum,

The bridge shown in Phelo 2 was 106 ft. In length, and was con-
structed in water from 2} to 3 {t. deep, with some 2 ft, of soft mud at
the bottom ; there was no current. After completion it was tested
by crowding as many men as possible on to it, and making them
jump a couple of feet into the air several times in wnison. With the
exception of two or three of the uprights sinking from half an inch to an
inch, no deformation at all took place in the bridge, and it stood the test
in the most satisfactory manner. It will be observed from the photo-
graph that in this particular case only three struts and not four (as
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described above) were used for each upright, the cuter struts being
omitted experimentally ; but I think it is advisable to put these in to
give stiffitess laterally.

The material actually used in the construction of this bridge
{Photo 2) was as follows :—

Uprights (38 piersx 2} ... = 76 bamboos.
Struts (38 x 6) ... =228% "
Transoms {38) = 3§ "

Roadbearers (6) ... v = 60 "
Hurdles (:8x 7} ... e =126 ”

Total 528* bamboos 12 to 15 ft. long.

For Jashings, spunyarn 0 lbs.

This works out to about 6 bamboos and 2 Ib. spunyarn per foot-run
of bridge.

It may perhaps be objected that this type of bridge possesses but
little interest for anyone who is not quartered in a bamboo-producing
country. I am, however, sure that a modification of it would prove
very useful in some parts of England, where large supplies of small
spars, such as hop-poles, are available either ready cut or growing in
their native copses close at hand. I should imagine that the hop-pole
would prove far better than the bamboo for this purpose, as being
much stiffer ; and I believe that such a bridge, if made with good
stout hop-poles, would carry cavalry easily, and possibly (if made of
double width with four uprights in each pier mstead of two as above)
might even carry light carts. _

It would be interesting if someone doing his Annnal Field Works
Course at Home in a hop-pole country would experiment in the
matter and communicate the resulis to the B.E. Fournal,

I am indebted to Serjt. Pickles, R.E., ‘Q.0." 8. & M, for the
photographs which illustrate this account.

* Note.—304 would be required If 4 struts were used for each upright,
&)4 L) My rr Ty " m”
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INSTRUCTION OF RE., IN FIELD ENGINEERING.
By Cart. J. E. E, Craster, RE

ExcELLENCE in field engineering, as in any other subject, is produced
by three distinct methods—

(1) By rewarding the efficient,
(2) By punishing the incfficient,
{3) By itelligent instruction,

The first method was adopted some years ago when service pay
was instituted, but it has lately been abandoned. Service pay was
abolished by the Special Army Order of the 17th September, 1906,
and as regards the Engineers nothing has been substituted. Thus it
appears that for them efficiency as soldiers and as military engineers
will no longer be directly rewarded. )

Let us pass on to the second method. The punishment of the
inefficient is 2 matter which chiefly concerns the delinquent and his
Company Commander. Probably neither would be grateful for
advice on this point. Only the third method therefore is left for
discussion.

Before commencing a course of field works, it is essential that
every man should know that at the end of it his proficiency will be
thoroughly tested. In addition he should be given some idea of how
the test will be carried out. Unfortunately the whole of an officer’s
training tends to glorify the written examination system ; every man
worships the machine that has moulded him ; the harrowed toad
loves to sacrifice his unscarred brethren to the harrow.

Yet if we put aside these morbid prejudices, we must recognise
that for non-commissioned officers and men a written examination
is the worst test of all ; it cannot cover the whole subject, it furnishes
no record of a man’s practical skill, and it gives an unfair advantage
to men of clerkly trades.

The best test is a practical examination with f{ull-sized materials.
This method takes a very long time, expends a large quantity of
stores, and can therefore be used to only a very lhimited extent.
Next in order of merit comes a practical examination with model
stores, but even this takes up more time than can be spared. The
only other method that will give satisfactory results is a viva-voce
examination conducted by an officer. In practice it will be found
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that a combination of these three methods will prove as thorough a
test as can be devised.

Non-commissioned officers should be examined singly, sappers by
Sections ; the Section Commander receiving marks for the proficiency
of his men. If a few competitive tests can be arranged between the
Sections, so much the better. Any mistake that is made either in
the practical or viva-voce work should be corrected at the time, so
that the examination will aiso be a lesson. It must be admitted that
the whole process is lengthy and tedious, and puts a great strain upon
the officers who conduct the examination. Unfortunately there is
no better and shorter method ; there is no other way by which an
officer can arrive at a just cstimate of the capabilities of each
individual under his command.

During the amnual fieldworks Course the Section Commander
should act as instructor, and should be held responsible for the
efficiency of every man in his section. It is quite impossible to
practise every detail of field engineering during the Annual Course,
and it will therefore be necessary for the Section Commander to
supplement the practical work with lectures. At the beginning of
the Course the Company Commander should draw up & programme
of the work for each day, giving the necessary references to the text-
books, so that the Section Commanders may prepare their lectures
beforehand. Occasionally a junior non-commissioned officer should
be called upon to lecture. As a rule no lecture should last more
than twenty minutes, as it is difficult to hold the men's attention for
a longer time.

Every man shouid be furnished with a copy of the Manual of
Military Engincering. To assume that any man will derive no
benefit from the possession of a text-book is to cast an unmerited
slur upon his intelligence and education, Even if the Company
Commander has to pay for the books out of lils own pocket he will
find no cause to regret the expense,

So far all that has been writfen has referred to the instruction of
trained soldiers. The training of recruits is a matter with which very
few officers are directly concerned ; but in order to give some idea of
the standard to which recruits are trained, a synopsis of the recruits’
field work Course is given below. Owing to the recent reduction of
establishments, this Course has been curtailed from 88 to 71 days,
and the seven days tactical training has been abolished altogether,
so that it is impossible to expect the recruits who join the service
companies to be as efficient as hitherto.

For the last three or four years every recrnit has been made to
take notes during the fieldwork lectures. Many of the recruits’
notebooks are so well kept that they form a fairly efficient substitute
for a text-book. No doubt service companies would find it advan-
tageous to adopt the system during their Annual Courses,
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Probably everyone who has conducted a course of field works has
felt the need of a complete and compact text-book, The Manual of
Military Enginecring was not written especially for engineers, and
leaves untouched several subjects with which every sapper should
be familiar. Justruction in Military Engineering, the official text-
book for engineers, is a bulky work in many volumes, and con-
sequently the number of copies which are issued to each company
must be limited; its style and size render it a work of reference
rather than a text-book for the pocket. It should be possible to
produce, as a compaunion volume to the Manual of Mililary
Engincering, a book dealing in 2 concise manner with sapping,
mining, pontooning, field railways, telegraphs and telephones,  With
the aid of these two volumes every sapper should be able to tackle
any engineering problem with which he is likely to be confronted,

Telegraphs and telephones should be included among the subjects
which all sappers must learn. The Tield Companies are occasionaily
called upon to manage the divisicnal and brigade telephones at
manceuvres. What happens occasionally at manceuvres will happen
often in war. The other arms regard us all as experts at telegraph
and telephone work ; it would be a pity to undeceive them.
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SYNOPSIS OF RECRUITS FIELDWORKS COURSE

AT THE Sciool oF MiLITArY ENGINEERING, CUATHAM,

Number of Days.
. FIE
Ordinary Tele- |G 824
Recruits, | graphists. "’ﬁe =
5 8%
3 =85
!
Field Geometry and use of field level|l Part I. | Morning School and on
works generally.
Use of Tools ..oooiiviviiinnininniini- " 3 2 ! 3
Brushwootd ..ooveviieeierimvenaanaenans " 3 3 3
Redoubts (field) and Revetments ... " 4 z ! 4
Hasty field defences .....o.oooieelen " 3 !
Stockades and Improvised field } '.t‘

defences ; Obstacles; Defence I 10 o g

of houses, hedges, buildings, & S

and improving existing Cover... ) !

Siege trenches v eeenn e Part 11, 2 | _ Jl 2
SappiNg  cvirrierrmr " 2 — 2
Mining (inciuding loading and I

LATNPINEY coevinini e !Part Iv. 2 — : 2
Connecting charges, and demolitions! ” 3 2 3
Knotting, splicing, and lashing...... Part II3. 2 2 | e
Use of Spars  .o.oeeee. » 4 2 ! 4
Trestle bridging o . 4 3 : 3
Heavy bridging,—railway, tension,

BECe t1erreien crteniteanenbanee fvoenarans o 7 — 6
Single and doublelock brrd«es " — 2 —
Rowing, Pontooning, harrel pier%

bridges of casks and boats.. [z — 6
Railways {field) .....ocooviniennn IPart’ VL 2 —_ -
Encampments and Water Supply.. 1 Part V. 4 3 | 2
Blasting rock and Road- makmg " 2 — ., -
Recapituia.t:on L= 2 — 2
Examination.. .I — 3 2 2

|
Total .o b vh L 5%
! I

The Course for ordinary recruits amounts to 13 weeks of 5} days each.
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THE NATURE OF WARX
By Major C. Ross, p.5.0., ps.e., Norrorx REGIMENT,

PERHAPS 1 ought to commence with an apology for selecting so vast
a subject as that of the Nature of War. DMy excuse is that it appears
to me to be a malter of vital importance, to us especially ; for the
British Nation as a whole has for so long enjoyed immunity from a
serious war that it has come to regard war as a game, to stand aloof,
and to applaud or criticise according as the players display ability
and courage or the reverse. Is it not the case, moreover, that even
we soldiers are still apt to regard war as of the nature of a pastime, a
thing at which medals and promotion may be won, and not at all as
a serious crisis m the career of a nation-—a crisis which may result in
defeat, to be followed by the utter misery of the whole people ?

General von der Goltz, in his Nation in Arms, writes that “a true
comprehension of the nature of war does not contribute least of all
to the martial efficiency of a nation,” I may therefore be pardoned,
perhaps, for the presumption of my attempt to speak on this subject
which is of such importance to us all,

THE CAUSES OF WAR.

Every historian who has written history has been obliged to
attempt to lay down the causes of war, Numerous causes have been
given us, foremost amongst which have been the ambition of kings
and princes and religious or political differences.

Of the great military historians, Jomini has given no less than nine
different causes of war, all of which may, however, be combined
under three heads—aggression, resistance to aggression, and religion.
He himself, however, is inclined to eliminate religion as a cause of
war ; and there is much evidence in history which supports his view
that, in most cases, a political motive underlay the religious motive.

Clausewitz is inclined to avoid the subject, and is content with the
assertion that war is due to the desire of one nation to impose its
will on another,

These two military writers, however, lived before the great modern
scientists, Darwin, Huxley, Haeckel, Metchnikoff. They had never
heard of the expression * the struggle for existence.’

Now I will ask you to indulge in a flight of fancy, to let your
imaginations run riot with me, and to consider the probable causes of
war in prehistoric and ancient times., Let us conceive the first few

* Lecture delivered at the School of Military Engineering, Chatham,
on 15th Cctober, 1606,
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families of man, each of them consisting of a patriarch with his sons,
grandsons, and perhaps great-grandsons, with their wives. These,
as we know, lived principaily on the proceeds of the chase. A
hunting ground, the fishing in a river, would form a bone of conten-
tion between two or more such families, That one which possessed
the greater number of bold and energetic men would hold 2 great
advantage over the others; and that advantage would be greatly
increased if its possessor could attack its neighbour unawares, at
night time, while the victims slept. We can imagine, moreover, that
two or more of these families might combine, that is form an alliance,
in order to withstand the depredations of a powerful neighbour or to
attack unexpectedly and destroy him. An offensive alliance would
offer certain obvious advantages—it would afford a prospect of the
surprise of the adversary and his destruction by overwhelming force;
while a mere defensive alliance, especially if it came to the know-
ledge of the opponent, would hand over the initiative, together with
the power of surprise and the power to strike at each of the allies in
turn, to the enemy ®

And now let us turn to the consideration of the first communities,
formed of a conglomeration of families welded together by a com-
munity of interest, the necessity for combination against the depreda-
tions of their neighbours. These communities would naturally seek
to establish as their boundaries great natural features—rivers, scas,
deserts, and mountain ranges—as obstacles behind which they might
defend themselves. We find that througheut history those com-
munities which have been separated by rivers and seas have always
been more prone to war than those which have been divided by
sterile mountain ranges or deserts. The reason appears to be simple.
The comimunities bordered by waterways have attained to a certain
degree of civilisation ; they are too large to live entirely on the pro-
ceeds of the chase, the game has long since been killed off ; they keep
herds of cattle ; they are driven to agriculture and commerce. The
waterway, the river or the sea, becomes a means of communication ;
the valley of a river is valuable as pasturage or arable land. The
more powerful community secks to control the waterway, to gain
possession of both banks,

Is this a farfetched conclusion 7 The Romans, having conguered
Italy, pressed over-sea to the conquest of Sicily, the north coast of
Africa, Spain, Greece, Palestine, and Egypt. It was not the mere
ambition of a king which caused this struggle; it was national
ambition.

The Saracens were not content with Asia and Africa : they forced
their way across the Mediterranean into Europe, into Spain, through

2 \We have an example in the fatal defensive alliance formed between
the Babylonians and the Lydians against the Persians.
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Turkey to the very gates of Vienna, into Italy and the south of
France.

The Spaniards, controlling the Netherlands, found it essential to
coutrol the opposite bank of the North Sea, the British Islands, in order
to retain their supremacy on the main land. The English and the
Dutch combined to resist the attempt in the innate conviction that the
final subjugation of the one country must mean the ultimate sub-
jugation of the other, Thereafter the four western nations of Europe—
England, France, Holland, and Spain—fought indiscriminately witiy
each other for the control of the narrow waters, as well as for the
control of the Atlantic and of its further shore,

At the end of the 16th century the Danes had practically estab-
lished their control over the outlet to the Baltic, exacting dues from
all other nations which sought to obtain either ingress or egress. The
Swedes wrested this control from the Danes; but not content with
this success, sought to convert the Baltic into a Swedish lake and to
conquer and annex the territories which surround it.

The Russians, since their rise to poweras a great nation {which was
only possible with the destruction of the Polish Empire), have sought
to convert the Black Sea into a Russian lake; and the intention to
deal similarly with the Baltic, in time, lias been ascribed to theni.

Since the destruction of the Russian fleets, fears have been ex-
pressed that the Germans may, in the {uture, endeavour to establish
control over the Baltic; the expedition of a British fleet into the
Baltic shortly after the destruction of the Russian fleet may perhaps
be regarded as a hint that, so long as the British fleet existed, a
German claim to control the Baltic would not be admitted.

The French and the Germans have fought for some centuries for
the control of both banks of the Rhine. The French, having in
1870-71 been driven from the Rhine, have forced their way into
North Africa ; and apparently seek to substantiate their power over
the western Mediterranean by the establishment of judiciously placed
naval bases.

The Japanese have lately forced their way across the narrow waters
into Corea and Manchuria.

Is it the case that these great wars have been due to the mere
ambition of kings or statesmen ? Are they not rather due to the
ambition of nations or to vital necessity ?  Was it ambition or vital
necessity which impelled the Japanese to strike for a footing on the
mainland 7 Was it ambition or vital necessity which impelled the
Spanish Empire to the attempt to conquer England ?  The Spaniards
failed; and from that day commenced the gradual decay of the
nation. Will it be ambition or vital necessity which will, in the
future, impel the Germans to strike out for the control of seas and
of new territories ?

History seems to teach that when a community is cooped up
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within narrow boundaries it becomes overcrowded ; and that then
the decay of the people and revolution are inevitable. For an over-
crowded people means a vast percentage of the people on the “verge
of starvation”” ; and starving men sooner or later wrest the means of
subsistence from the wealthier classes. That is revolution.

Can we not say that war is as often due to vital necessity as to
ambition ; that it is sometimes due to 2 combination of both ; and
that it is almost impossible for us to judge which of these two motives
is the one by which a nation is actuated ? Should we not say that
war arises from the struggle to exist ?

If that be so, then our whole conception of the nature of war
becomes altered. It is not a game at which the bulk of the people,
having paid their gate money in the shape of the salaries to satlors
and soldiers, should stand aloof and look on to applaud or criticise ;
it is a serious matter in which every man, woman, and child of a
community is deeply concerned ; it is a fearful thing which passes
the bounds of our comprehension ; a thing of divine origin; a terrible
weapon employed, possibly, to ensure that nations, like all animals
and vegetables, shall display efficiency or cease to exist. Who knows
but what it may be the only means to ensure progress. We, with
our limited understanding, cannot fathom the designs of Providence ;
we cannot solve the riddles of the universe; we can merely assert
that such riddles exist. ’

But, as regards the making of war, we can study history, we can
ascertain the means by which nations have won victory in the past,
and we can infer the means by which nations may win victory in the
fature. We can also say that war, that is the outbreak of hostilities
between mations, is the decisive phase of the struggle for national
existence ; and that it is by victory in war alone that a mation can
establish its right to exist. There is no single case of a nation which
has died a natural death ; they have one and all been destroyed by
their neighbours. The same is said, by natyralists, to be true of wild
animals.

TuE CONDUCT oF WAR BY THE ANCIENTS,

In order to understand the manner in which the ancients made
war it is necessary to endeavour to trace the gradual development
of 2 nation from one of the early communities I have already
mentioned.

Such a community, so far as we can judge from the meagre
records left to us and from the condition of savage tribes of the
present day, consisted of a conglomeration of numerous families who
combined for purposes of offence or defence. Some man who was
celebrated for his physical prowess on the battle-field was appointed
chieftain ; but he was deposed by any other who could prove himself to
be the better man of the two. - For not only was the community, as a
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whole, at constant war with its neighbours, but each family, or even
each man, had to be prepared to defend his life and property at a
moment’s notice against his neighbours. The community was thus
composed of fighting men, who slept or laboured in the fields with
thelr weapons by their sides.

Sooner or later there arose a great man who became the law-giver,
His first concern was to establish law and order amongst the people,
and to support the authority of the law by & police force. Men were
then enjoined to lay aside their arms when employed on peaceful
avocations; but every man was still 2 warrior who must come to the
place of rendezvous when war threatened with a neighbouring
community,

Thus was formed a mation of warriors, with a rude but fairly
eflicient organisation for war. Of such a type were, so far as we
know, all the great nations of antiquity when in their infancy, As
examples we may mention the Hebrews in the time of Joshna and
David, the Assyrians, the Persians, Medes, Athenians, Spartans,
Macedonians, and Romans, the Germanic races which broke the
Roman Empire, and finally the English, Scotch, and Irish up to the
15th century. DLvery nation indeed, so far as we know, except the
Pheenicians, Chaldeans, and Carthaginians, were at one iime or
another a nation of warriors pure and simple.

In almost every case there sooner or Jater arose a great man of
action, who struck down the neighbouring communities with ferce
and sudden blows, either destroying them utterly or making slaves of
them and seizing their property,

With the subjugation of the neighbouring nations, however, the
necessity for constant readiness for war seems to have sunk into
abeyance. The whole available force of the nation was no longer
necessary ; a small percentage of the manhood of the nation sufficed to
suppress the attempted risings of the neighbours, At first, proved
men of valour were chosen to go forth to war; but the injustice of
such a course soon became apparent. The warriors demanded
payment for their services ; while rich men claimed the right to pay
others to take their places in the ranks. In a short time, as might be
expected, we find the armies composed of the dregs of the nation ;
thus the Persian armies, which numbered millions of men, consisted
principally of slaves, who were whipped into action by their Persian
officers, War quickly came to be disregarded by the nation as a
whole ; the use of weapons was forgotten ; the national organisation
for war disappeared ; energy and vigour were replaced by luxury;
and, very often, progress ceased.

The great martial qualities, which the nation had formerly displayed
 a pre-eminent degree, and by means of which it had trimmphed
over its neighbours, were lost.  The discipline and patriotism or unity
of purpose had gone, and had been replaced by disunion and discord
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arising from the conflicting interests of the various sections of the
community. Where an universal training to arms was absent it was
inevitable that the national leadership in time of war should suffer.
The great men of the nation no longer studied war and the methods
by which victory might be won; they sought to achieve their ends
by intrigue rather than by force ; they enjoyed unbounded luxury and
magnificence, and lost that mental and physical vigour which is the
very essence of the trained warrior, They thought only of their own
interests and quite disregarded the interest of the nation. The study of
war was left to the mercenary sailors and soldiers. We have examples
in the Babylonians, Persians, Athenians, and Romauns, and, in later
days, the Spaniards, Venetians, and Poles.

Mercenaries can never be trusted to fight to a finish, A man may
risk his life for pay; but it by no means {ollows that he will
deliberately sacrifice it. War is won by men who, actuated by the
highest ideals, will deliberately march to certain death. Patriotism !
Why should mercenaries display patriotism when it is non-existent in
the nation at large ? Courage! Why should a man face death in
order that those who fear to fight may benefit # The object of the
mercenary is gain. As notable examples, we have the intricate
campaigns of Wallenstein and Tilly ; they only fought battles in
defence of their plunder; they far preferred to sack a defenceless
city ; their chief object was to live at the expense of the inhabitants
and to amass wealth, Mercenary troops have never won victory
except against mercenaries, or against an opponent utterly inferior to
themselves in power, or against barbarians.

In ancient history we find two distinct types of nations, the nations
of warriors, and the nations of civilians who employed mercenaries.
In every case the nation of civilians went down before the nation of
warriors. As examples we may mention the Babyloniansand Lydians
destroyed by the Medes and Persians, the Athenians by the Spartans,
the Persians by the Macedonians, the Carthaginians by the Romans,
the Romans themselves finally destroyed by the German barbarians.
In every case we find the same qualities displayed by the victors, the
determined energy of a vigorous people resolute to win at all costs ;
the enemy was never ‘fended off” but was ‘smitten down’ by the
application of force at a vital point. That superior force did not
consist of mere numbers only; it was made up of the martial
qualities—scientific leadership, national disciphne and organisation for
war, patriotism or unity of purpose or the spirit of self-sacrifice, and,
finaily, the training of the whole manhood to arms.

THE ConbUCT OF MODERN WAR.

Systems of mercenary standing armies, composed of a small
percentage of the people, were in vogue throughout Europe at the
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time of the TFrench Revolution. These systems were smashed to
pieces by Napoleon with his armies of patriotic and enthusiastic
Frenchmen. The bitter experience of defeat induced the Prussians
to lay the foundation of their present system of universal training to
arms. Their startling successes in 1866 and 1870 induced all
other nations of the world, with the exception of the Anglo-Saxon
races, to follow their example., There are now two distinct types of
civilised nations in the world, nations in arms, and nations of
civilians.

A nation in arms appears to be merely the modern scientific form
of the nation of warriors of antiquity. Every man is trained to arms,
has his place in the national organisation for war, and is liable to be
called out to fight for his country if the necessity arises.

But so complex is the nature of the modern civilised community,
so important is it that the people, in time of war, should, as far as
possible, continue their peaceful avocations unchecked, that it is quite
impracticable to call cut the whole manhood simultancously. It has
been found necessary to so arrange the organisation that only the
numbers necessary shall be called out, and that the whole force of
the nation shall only be employed when absolutely essential or in
the last resort, Men, on attaining a certain age, the able-bodied age,
are therefore trained in the active army or navy and in the active
reserves for a certain term of years; they then proceed to the
sedentary reserves.

In the most advanced types of nations In arms, every inan, except
those who are physically or mentally useless or who are criminals, have
their place in the national organisation. In Prance, indeed, certain
classes of criminals even are expected to fight for their country. In
Russia, on the other hand, only a comparatively small percentage of
the men are placed in the national organisation: there is a vast
untrained civilian element. To what extent has this civilian element
been responsible for the present revolution in Russia and therefore
the immediate cause of the defeat of that country by the Japanese ?
It is an interesting point, and well worthy of study.

A large untrained and unorganised, and, for these reasons, uncon-
trollable, section of the people constitutes a serious weakness to a
nation in time of war ; those precipitated over the verge of starvation
strike for the means of subsistence, and we have revolution. There
will be found none to deny that revolution i the time of great
national danger may well prove fatal to a nation. It is the Russian
revolution, and not the mere defeat of the armed forces, that has
brought Russia to its knees.

The armed forces of the modern nation in arms constitute vast
national schools in which the martial gualitiecs—leadership, patriotism,
unity of purpose, the spirit of self-sacrifice, and discipline—are taught.
These are the qualities which, in conjunction with an efficient
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organisation and a sufficient number of trained men, have always won
victory in war, Nations in arms seek earnestly to render themselves
superior in these qualities to all possible opponents; but as their
leaders recognise that this is a matter of difficulty, they ensure that
every man of the nation shall at least be available. “ Numbers alone
can annihilate.”

But there is a yet more significant fact as regards the nation in arms.
The General Staff by which the armed forces are directed constitutes
a body of experts whose opinion must carry such weight that it
cannot be disregarded when the national policy or strategy is under
consideration. Though all will admit that the leadership of a genius is
the best possible, yet it will also be admitted that the genius is seldom
forthcoming at the required moment. It is cvidently an unwise
proceeding for a modern nation to place its trust, like the ancients, in
the fortuitous rise of a genius at the critical moment. A carefully
trained staff of experts is the best possible alternative to & genmus; it
is the scientific form of national leadership. It seems probable that,
as the years pass, the General Staffof the nation in arms will gradually
assume greater power, and that it will be recruited fron: the best men
available irrespective of their social status in life.

It seems that we are justified in the assertion that the modern
nation in arms is primarily a machine of war, farsuperior to its prototype
the nation of warriors. It is organised with a view to putting into
effect the first principle of success in war—the coucentration of
superior, or if possible, overwhelming, force at the vital point of the
adversary at the decisive moment. It is recognised that the decisive
moment occurs at the outbreak of hostilities, when the enemy is still
unready ot, possibly, asleep. We consequently see methodical and
scientific preparation for war with a particular adversary carried out
through a term of years with the object of bringing overwhelming
force to bear at the outbreak of hostilities. [t is also advisable to
precipitate hostilities at the auspicious moment.

The importance of the first blow is, in fact, fully recognised ; and
it is the case that a first crushing blow will generally disorganise, and
upset the equanimity of, the adversary, and bring ultimate victory
clearly within view. As an example let us mention the attack of the
Japanese fleet on the Russian fleet in Port Arthur.

A first blow to be really effective must be a surprise. But surprise
is only possible with secrecy in preparation and rapidity in execution.
Secrecy and rapidity are both of them impossible except with
discipline and organisation. The plan for the delivery of the first blow
demands the highest qualities of leadership—as, for instance,
Napoleon’s destruction of the Austrians at Ulm. A nation of which
the leadership is unscientific, and of which the people lack discipline
and organisation, can by no means strike the first blow.

But the avoidance of a first crushing blow also demands these
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very selfsame qualities. A nation which lacks the martial qualities
can by no means hope to avoid it. A nation which lacks these
qualities cannot make scientific preparation for war. Discord, under
varlous names, reigns supreme ; the national leaders and the people
haveso many things to think about that they have no time in which
to give attention to the study of war; the nation, as a whole, like
Mrs. Easy, sits with hands folded in the lap, awaiting the millenium.
A nation of such a type can nemore hope to win and retain command
of the sea, than it can hope to win and retain command of anything
clse that demands energy, courage, patriotism, discipline, organisation,
and vast numbers of trained fighting men. Like the Poles in the 18th
century, it is obsolete, an earthenware pot jostling iron pots.

Since the dawn of history the civilian nations have met destruction
at the hands of the fighting races; the sea-power of the Athenians
and Carthaginians could not save them against the vigour of the two
nations of land warriors, the Spartans and Romans. Nations which
will not train to fight invite attack, and must expect defeat. There
seems no reason to believe that a modern nation of civilians, with its
inept methods, its lack ofscientific leadership and preparation for war,
its lack of the martial qualities and of the national schools of
patriotism and discipline, its lack of trained warriors, will be able to
hold out against the onset of a modern nation in arms which has
made preparation for war,

Of all the martial qualities, national Ieadership is of pre-cminent
importance ; for without it a nation cannot be expected to display the
remaining qualities. Of all systems of national leadership, that which
i termed ‘responsible government’ is perhaps the worst; its real
name would appear to be “irresponsible government,”  For everybody
shirks responsibility ; the party government awaits a * mandate ’ from
the peaple which is never forthcoming ; while the people are always
hopelessly muddled by the conflicting views of its numerous untrained
lcaders.® The history of Athens affords strong evidence that party
governmeent must, in the end, lead almost inevitably to defeat in war
and to the destruction of a nation. The British nation appears 1o
have copied very closely the Athenian system of leadership, copied
the nation which Iost its empire in the most foolish manner
conceivable, copied more particularly the Athenian hatred of
discipline and military efficiency, which are now known by the name
of ¢ militarism.”

In the mind of every patriotic Englishman of the present day
certain questions must obtrude themselves,

How, it will be asked, are reform and military efficiency to be
introduced ?

¢ Reduction of taxation is the enly *mandate’ a nation ever gives
willingly, Somectimes, in the moment of defeat, & nation gives a mandate
to fight hopelessly to the last, and sometimes to make peace at any price.
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Is it not the case that compulsory universal service is the only
method by which military efficiency can be obtained, as well as the
only proved panacea for national degeneration ? It hassaved Prussia,
France, Turkey, Abyssinia, and Japan.

Can voluntary universal service, which appears to be the latest idea,
take the place of it ? Is there any reason to hope that the “ wasters ’
and ‘ hooligans ' of society will voluntarily place themselves under a
strict course of discipline ?

If these questions are carefully considered, the next question which
2 man will ask himself is—How can compulsory universal service be
introduced into a nation of civilians ?

And the next—1Is it not the duty of every patriotic man to move
heaven and earth to introduce reform in time ?

How many yvears will be given us in which to accomplish it?

How long does it require in which to organise and render efficient
a machine of war ? '

What action, if any, are the fighting men of a natien, the only men,
in @ nation of civilians, who know what war means, to take ?

Are they also to sit with hands folded in the lap, awaiting the
millenium ?

In this connection, I would venture to recommend those of you who
have not already done so to read Ruskin's lecture on ¢ War,’ which
he delivered to the cadets at Woolwich in 1863, and is to be found in
his The Crown of Wild Olive. Having read this, soldiers will
probably ask themselves one more question,—What are we to do,
and how are we to save our country ? It is.a difficult military
problem which must inevitably come up for solution before many
vears are passed.



SOME NOTES ON RECENT DEVELOPMENTS IN FIRE
APPLIANCES.

By Carr. E. H. Harvey, RE.

THE following short notes on recent improvements in fire-extinguishing
and life-saving apparatus are intended as a supplement to a paper on
“ Fire Protection ” written last year.,*

Some of these improvements and advances in fire appliances may
be found worthy of note by Division Officers in charge of large
establishments where fire-protective measures need particular
attention ; and they ave, in any case, deserving of record as showing
progress in an important branch of mechanical engineering.

In continuation therefore, of my former notes, I may briefly point
out a few instances of recent advances in this line of work.

MoTor APPARATUS.

During the last three years the practical utility and reliability of
“motor” (ie., self-propelled) firc-apparatus have been thoroughly
established. The LEnglish-built machines resolve themselves into two
chief classes :—(a) Self-propelling steam fire-engines, burning oil
fuel ; and (&) petrol motor vehicles, fitted either as escapes and hose-
tenders combined, with a chemical engine attached, or as fire-engines
with or without the life-saving appliance in addition. A very notable
machine built by Messrs. Merryweather, and known as a “ Motor-
combination,” includes in one vehicle all the applinaces named, and
well merits the description applied to it in a daily paper of “ An
Encyclopedic Fire Appliance.”

MOTOR STEAMERS.

Since the first general introduction of these motor fire-appliances
some 2 Or 3 vears ago, great improvements in “ anti-skidding "
devices have been adopted, which have rendered their usc practicable
under all conditions of weather. No better proof of their reliability
can be found than the fact that Messrs. Merryweather's standard
type of motor-steamer (“The TFire King”) was first tried in the

« Paper No. g, Professional Papers of the Corps of Rayal Engineers,
Vol XXX., 1903,



RECENT DEVELOPMENTS IN FIRE APPLIANCES, 349

London Fire Brigade early last year, and that since then the London
authorities have put two more in active service, and have two on
order, making a total of s, besides two petrol-driven escapes.
The Liverpool Fire Brigade, also well known as one of the best
equipped in the country, have 4 motor machines in use; and many
other English cities and towns at home and abroad have adopted this
type. In tropical countries their usefulness is particularly great,
owing to the natural difficulties (due to climate) in effectively
Liorsing other types of engines.

In the Malay Peninsula three of these engines are now in service,
and are highly spoken of. I refer to the following places :—Kuala
Lumpur (the seat of the Federal Malay States Government), Penang,
and Singapore. The Singapore engine is successfully steered by
Chinese firemen, and is able to arrive at its work long before the
horsed steamers.

The time necessary for turning out with these self-propelling
steamers will be from one to two minutes, if merely a low pressure of
steam is kept on the boiler (by means of a gas-ring when standing).
In London it has been found desirable (in one or two stations at
least) to keep the engine under a full head of steam, so that a start
may be made instantly. To do this will, of course, be seldom found
necessary in maost places,

It is often argued that, for very short runs (ie., } to 1 mile) the
motor steamer has no advantage over a smartly turned-out horsed
engine, especially in crowded localities. But on the other hand there
is the certainty of the former arriving with a working head of steam ;
and for longer distances and in hilly localities the superiority of the
self-propeller is evident, a speed of from 20 to 30 miles an hour bemg
obtainable on clear roads on the level, and 12 or 15 miles an hour up
considerable gradients,

As to cost, though the prime cost of themotor-machine is con-
siderably more than that of the horsed engine, there is little to
pay for its upkeep besides the cost of the gas burut; while in
providing station accommodation for it much less space is needed, for
the reason that stables and forage stores are unnecessary, Moreover
the fireman who steers the engine to its work is, on arrival, avaiable
for duty with the hose, ete., instead of having to stand by In charge
of horses during the progress of the fire.

In concluding the remarks about these engines it may be mentioned
that they have hitherto been built in 3 sizes, pumping 300, 400,
and soo gallons per minute. No special type of boiler is employed,
other than the standard fire-engine type with cross (and circulating)
water tubes, fired by petroleum. The same engine that works the
pumps also propels the machine on the road.

For the special requirements of the Liverpool . Brigade these
engines have been fitted with “chemical cylinders” or “first-aid
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appliances " in addition to their ordinary equipment. This provides,
in one vehicle, the means for dealing with the smallest or the largest
fires,

PETROL MOTOR APPLIANCES.

Turning to the petrol-driven machines, these usually comprise a
hose-tender propelled by a petrol engine of some 20 to 50 H.P,
fitted with chemical cylinder and with seats for an ordinary horsed-
escape “crew.” If an escape is carried, this is placed “ fore and aft”
between the men, with its wheels to the rear in the same manner as
in the ordinary horsed escape.

The fire pump in Messrs. Merryweather's machines is of the
“ Hatfield " type ; a 3-cylinder short-stroke pump, running at high
speed from gearing connected with the propelling motor.

The petrol-driven fire-engines have been made up to a power of
450 gallons per minute, being equal to that of a fairly large steamer.
From 1,000 to 1,500 feet of canvas hose can as a rule be carried,
besides necessary connections, tools, etc,

With regard to the utility of the foregoing appliances a recent
report from Leicester may be quoted, in which it is stated that 85
of fires were extinguished by the use of the })(,trol propelled (,hemical
engine and hose-tender.

Quick STEAM-RAISING DEeVICES.

Turning to Improvements in the standard steam fire-engine, one of
the latest is a means for facilitating the quick raising of steam,
Messrs, Shand & Mason have recently brought out an arrangement
which can be fitted to any engine, and from which very good results
are obtained. This consists of an exhaust fan revelving horizontally,
which, with its casing, is fitted when required on top of the funnel,
and is driven at high speed by an endless belt and a light hand fly-
wheel attached to the engine-framing. When the boiler fire is well
started the fan can be quickly removed. This device appears
particularly suited to engines stationed permanently for the protection
of Institutions, Works, etc., where the engine will be standing still
while getting up steam, and will probably be kept with its boiler
cold. A very material saving in time is claimed by the use of this
fan, which has been already adopted to a cousiderable extent.

Messrs, Merryweather obtain the same result of quick steam-
raising, if desired, by a small blower attached to a cylinder of com-
pressed gas.

STEAM-EXPANSION GEAR,

A less recent improvement is the adoption of variable steam-
expansion gear {which is fitted to the London Brigade engines and
many others}. - This enables the engine to perform its work with
greater economy of coal, which is a matter worthy of attention in
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large cities where fires are heavy and frequent. It is further claimed
for this gear that it renders the work of the stoker less difficult,
especially where, as in small towns, opportunities for practice are not
great. : '

The arrangement is a simple one, in which, by means of a rocking
lever, the effect of the eccentric can be varied so as to alter the
amount of expansion,

HicH-PRESSURE STEAMERS.

With the general increase in the height and size of buildings in
large cities a new departure is the building, for special orders, of
steamers capable of working to a much higher water pressure than
the normal maximum of 106 to 140 Ibs. per sq. inch.  These engines
are designed to work against “heads” of over 500 feet; and it may
be remarked that for some situations portable steamn pumps of this
type might have their value for military purposes, é.g., in supplying
camps on very high ground.

APPLIANCES FOR PRIVATE USE.

In the matter of fire-appliances for private use,one of the most
striking of recent developments is an invention of Messrs. Merry-
weather, by which the power of an ordinary motor-car can be utilized
to work a portable fire pump of some 1oo gallons per minute capacity.
A light trailer to the motor-car carries an arrangement of detachable
ramps with a “ Hatfield” pump and hose, the pump being fitted
with friction wheels as driving pulleys. On reaching the scene of
action the ramps and pump are dropped on the ground, and the
motor-car backed up on the former till its driving wheels are in
contact with the friction wheels of the pump. Proper means for
taking the weight of the car and holding it in “gear” while running
the pump are of course included.

LIFE-SAVING APPARATUS,

In life-saving apparatus no very notable fresh departures present
themselves, except the more general introduction of horsed escapes
and of very large ladders (some motor-propelled) for high buildings
in great cities, and the use of “hook” or “Pompier” ladders by
English brigades as an emergency appliance. These ladders arc now
made, if desired, with a joint in the centre, so that they can be
doubled up for easier stowage on an engine. One point to be
observed about these Iadders is, that, their use being attended with
more or less danger, they are only suitable for emergency work by
steady and cool-headed men well accustomed to them. Their use in
drill competitions against time is hardly advisable, and has led to
accidents without any compensating advantage being gained.
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MINOR APPLIANCES.

In the matter of the smaller appliances there is no striking advance
to record.  The “‘chemical engine,” or *first-aid appliance,” is now
in very general use, combined with the hose-tender and escape. The
necessary pressure with this apparatus is obtained in some cases by a
connection with a smalt cylinder of compressed air, instead of by the
chemical action of soda and acid. This method has the advantage
that the pressure can be cut off when required.

The manual engine (except in small country towns and institutions,
such as barracks, where mien are instantly available for pumping) is
now practically obsolete in England, though used as a vehicle for
carrying spare men and hose.  Old “manuals” can be converted into
hose-tenders, etc. In those machines which are still built for private
use, one of the chief recent improvements is the placing of the
delivery-hose outlets at the rear of the engine, clear of the men
pumping.

FIRE STATIONS.

In medern Tire Stations the adoption of quick-hitching harness,
sliding poles, etc., has much advanced in England. Stalls for the
horses are now preferably built so that the horses stand with their
hieads in the same direction in which the machine they have to draw
will leave the station. This enables them to trot forward at once to
their places beside the pole, and avoids awkward turns, such as occur
where the stables lead by a central passage into the rear of the
engine-room,

A good modern arrangement of the station, with the best time-
saving appliances, enables a turn-out to be made in some 17 seconds ;
while equally smart men with a less well-planned station will take
35 to 45 scconds.

For keeping the boilers of steamers hot when standing, the long-
established gas-ring and flexible tubing is naturally in most general
use ; but for places where gas is not used, petroleum oil heaters can
be obtained. Messrs. Shand & Mason have a new and useful
arrangement of this kind, '

A large “hood” and extracting flue in the Fire Station are
particularly necessary over the standing place of a motor-steamer, to
draw off the fumes on first lighting up te turn out.

For giving warning of the approach of fire-apparatus on the road
the use of gongs and large bells is now becoming more general,
owing to the increase in noise and volume of traffic in great cities,
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QPPIDA CANTIANA,
Norzs ov BicBrrry Carmp AND THE Pricriius Wav.

By Cor. O. K. Ruck, R.E, F.S. A, Scon®

DESCRIPTION.

THIS Pre-historic British Oppidum in Bigberry Wood has long been
known 1o exist. It has been described by Hussey in drchaologia
Cantiana, and is said by him to stand in direct relation to the antient
ford over the River Stour at a2 place now called Tonsford about
half a mile to the south-east. It lies in the parish of Harbledown,
two miles west of Canterbury.,

The work has also been mentioned by Payne and other writers on
the antiquities of Kent.

In the year 1861 iron implements were found in its interior, such as
a ploughshare, coulter, cattle goad, horse bits, and tyre of an antient
wheel; all these are now deposited in the Canterbury Museum.

In 18g5 the Oppidum was examined by Professor Boyd-Dawkins,
F.R.S., who at that time obtained other finds from workmen excavating
gravel from the encroaching gravel pits on the south side of the
Pilgrim’s Way, here passing through the camp and within the area of
the entrenchments, Some of these other finds are now to be found
in the Manchester Museum.

The Professor states that the objects which had been found marked
the age (archacologically) of the Bigberry work, and also tend to
prove that the Pilgrims’ Way is an antient road of the same age as
that of the above-mentioned settlement,

In July, 1906, the Oppidum was inspected by Colonel O. E. Ruck,
R.E., and Capt. A, M. Henniker, R.E.

The works as they now stand consist of & partially circumferential
trace of double rampart with intermediate fosse; these are rarely
more than 4 feet above or below the cutting line, whilst on the south
side much agricultural scarping has destroyed the symmetry of the
original trace, if on that side any rampart ever existed ; this Is a very
doubtful point, owing to the fact that the approach to the work from -
the south is steep and long, whilst the fosse, like that at Cobham
Oppidum, runs out to lower ground at the south-west corner.

% The ackné\\rledgments of the auther arve due to Professor Boyd-
Dawkins, F.r.5., and to Messrs, Hussey & Clinch,
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These low ramparts lead to the supposition that, in common with
other Kentish examples, the remains are those of a defended Oppidum,
and not those of a Pre-historic [Fortress of great strength.

The main work is situated on a plateay, averaging some 230 feet
above sea-level, and resting on a bed of gravel overlying the dry
Thanet sands., It overlooks the valley of the Stour to the south, but
15 divided from the heights of Harbledown to the north by a broad
valley,

Its internal area within the ramparts measures about 1,000 feet east
to west and varies from 500 to 1,000 feet from north to south, and
closely follows the zoo-contour line. A crescentic-defended Annexe
(marked G on Plan), possibly used for retainers and cattle, is appended
to the north-west face, thereby strengthening a vulnerable side ; this
face slopes rapidly downwards to a much lower level; its
measurements are about 1,000 feet from east to west, and some. 500
feet from nerth to south.

The whole of the works are sited in a dense tract of scrub and hop-
pole plantations, of which large wooded tract, extending many miles
west, it occupies the eastern end. In general plan Bigherry (old
form—DBigbury) resembles the Romano-British village of Woodcuts,
explored so laboriously by the late General Pitt-Rivers, Ofentrances
there appear to be three, two of which seem to have Deen main
approaches, and one subsidiary, perhaps subsequent to the others.

The main approaches are those marked C and L on the Plan of
July, 1906 ; the (supposed) subsidiary one is that marked F. The
entrance L is in continuation of the deep-sunk winding Pilgrims’
Road from Canterbury, and is the more interesting owing to its two

‘worn-out very deep cart tracks which appear to have been both used
successively as the previous track got impracticable for use. The
most southerly way DD is the deepest by some 10 feet ; it is considerably
lower than the line of entrenchments which it penetrates, about
25 feet below the bank on its southern margin; and must be the
oldest of the alternative exits on this eastern side.

The Pilgrims’ Road, after passing through the works, emerges on
the west in the dircction of Chartham Hatch., Un looking at the
Plan it will be seen that another old track exists, passing from the
eastern entrance northwards towards China Farm and thence to join
Watling Street.  This antient way rans in a deep cutting through the
Thanet sands in a north-west direction. Professor Boyd-Dawkins
states that “it is obvious that Bigberry stands in the closest
connection to the roads under consideration, and that both roads and
camp were used by the same people, and may be referred to the
same date.” It seems also to be quite possible that the old main
trackways may have already been in existence at the time that the
works were originally thrown up.

The subsidiary entrance I is not quite so evident; but a grooved
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depression in the surface leads one to anticipate such an entrance for the
purpose of gaining the old British road of Watling Street from the
west without going downhill to the bottom of the east entrance and
then round north-west by the sunken road in the cutting.

Finps INSIDE THE SETTLEMENT,

The finds cousisted of the following : —Socketed spear heads of
iron, tanged iron dagger, iron axe, iron adze, 2 iron hammers, 2 iron
sickles, 2 iron billhooks, iron coulter, 2 iron ptoughshares, iron chisel,
2 jron pothooks, 2 pair of iron shackles, iron chains, iron snaffle bit
plated with bronze, iron ring bronze plated, and some brown pottery.

The two spears are of the same type as those found in the
settlements of the Pre-historic Iron Age at Hunsbury near
Northampton and in the lake village of Glastonbury. Other articles
are similar to those found at these two places. A massive iron hook
found at Bigberry is of the same form as the hook described under
the head ¢ Aratrum’ in Smith's Dictionary of Antiguities. The plough-
shares are similar to those of the Pre-historic Iron Age at Hunsbury
and at Mount Caburn near Lewes, described by the late General Pitt-
Rivers. The two pairs of iron shackles, too large for handcuffs, were
probably used either for hobbles for horses or fetters for men ; the
finest of the two is 155 inches in length. The chains with inter-
mediate iron circles or rings were possibly used in connection with a -
body of prisoners or to control the movements of a chain-gang (the
Tings being too large for the feet of horses and cattle, and too small
for their necks), The snaflle bits plated with bronze belong to the
late Celtic period of art. The pottery is similar to that met with in
the usual finds of the Pre-historic Iron Age.

The remains from Hunsbury are to be seen in the Northampton
MMuseum, those from Glastonbury in the central museum at that
place. With regard to the latter, recent explorations by Mr. Arthur
Bulleid, L.R.C.P., F.8.A., point to the commencement of the Glaston-
biry Settlement at or about 300 B.C. and closing with the Roman
invasion. Great gamblers and cock fighters were the prehistoric
Jake dwellers of Glastonbury, as is evidenced by the finds of loaded
dice and fighting cocks’ spurs buried beneath the débris; as long-
headed struggling agrarian and pastoral tribes they rode or drove
country horses with iron snaffle bits, fighting at long range with stings
and at close quarters with daggers, billhooks, and halberts; vast
numbers of clay pellets for slings, both of the burned and unburned
variety, have recently (1903) been met with, for constant danger of
attack from neighbouring predatory communities had to be guarded
against,

A prehistoric cooking pit, exposed in the extension of the gravel
pits at Bigberry, was discovered by the writer at point X, section
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A'DYin July, 1906, It is of well-known type, similar to others
found in prehistoric works at Hayes Common, Kent, and at
Wallington, Surrey, This method of hot earth cooking is still in
use by gypsies for cooking hedgehogs, and has this vear been
re-invented and elaborately experimented on by the American army
chefs with the object of cooking food in portable boxes for troops
whilst on the line of march.

Tae PrLGgriMs’ WAy IN RELATION TO BIGEERRY.

If Bigberry belongs to the Pre-historic Iron Age, its positicn at the
junction of the Way with the antient track connecting up to Watling
Street, the former Way passing through the work, tends to show that it
is Tikely that the Pilgrims’ Way may be assigned to the same remote
period and may even be considerabiy older. The Pilgrims’ Way, as it
leaves Canterbury for the west country, avoiding the Wealden Forest
on its left, keeping to the dryest land on its route, and connecting up
by transverse antient British tracks with Watling Street (the main road
to the north of England), traverses much Pre-historic ground. Near
Ayiesford, at a distance of some half a2 mile on its left, it passes a Pre-
historic cemetery of the Iron Age, whilst on its right is the well-known

“Kits Coty House. DPassing on, it fords the Darent at Gtford, thence
runs through Chevening Park to Merstham and Reigate, crosses the
River Mole to the east of Dorking, then on again to Guildford and
over the River Wey, then along the Hog’s Back to Farnham, to join
stll further to the west the great network of trackways Imking up
surrey, Hampshire, and Berkshire with the far west and Cornwall.
It certainly seems to belong to the same class of roads which in other
parts of the country have been clearly proved to belong to the
Pre-historic Iron Age.

It was undoubtedly used by the Canterbury Pilgrims long after the
Settlements which it coupled up together had utterly perished.
Throughout its length it is represented by fragments of existing roads
and tracks, locally known as Pilgrims’ or Travellers’ Ways. Its route
would naturally follow the easiest lines of travel, such as are wont to
occur on the veldt of South Africa and in little civilised countrics, As
in the Icknield Way from Bury St. Edmunds following the edge of
the chalk downs on into Berkshire, the line of track selected would
be a dry one without touching forest or morass.

So far as can be diagnosed the Pilgrims’ Way formed part of a
system of antient roads made to connect Settlements and Fortresses
of the Pre-historic Iron Age, the very names of which had vanished
prior to the so-called English conquest of Britain, In this connection
it is instructive to note that the old trackway known as “ the Welch
Way,” passing by Hunsbury Camp, Northamptonshire, and thence
on by the Cotswolds into Wales, has even been used by the Welch
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drovers within the Tast haif of the 1gth century, although it is In some
portions of its course & mere track through open fields, and this use is
in spite of the existence of good roads as alternative routes.

The Pilgrims’ Way at Bigberry (east end) is at the present date in
use for the telegraph poles of the G.P.O., thus avoiding more circuitous
routes and the built-over sides of modern Watling Street. Forall that
is known to the contrary the same old trail may have been in use by
the Pheenicians, as & route protected from piratical raids, to carry tin
from the Cornish deposits for exportation purposes from Richborough
(the antient port near present-day Sandwich) to Massilia and Boulogne.
For Massilia was, about 600 B.C., 2 great emporium and distributing
centre for merchandise destined for the eastern world.

Portions of the existing network of transverse British trackways
from the Pilgrims’ Way to Watling Street pass in almost every instance
which can be called to mind the Oppidums such asat Joydens Redoubt,
Bexley,* at Cobham Parkt and at Bigberry; the first-named work
possibly dating from the neolithic to the bronze petiod. The inference
is that 1t is quite possible that the best known of the Pilgrims’ Roads
may be of very remote origin indeed, perbaps extending into the
early bronze period of the Pre-historical geography of Britain,

NoTE BY CarT. A. M. HENNIKER, R.E.

The 25-inch Ordnance Map does not show the rampart and ditch
accurately.

Starting at the point marked 241 on the west side, south of the
Pilgrims’ Road the section is as shown on A’B’. This section con-
tinues eastward to a point marked K, except that the level between
the two ramparts gets narrower and dies out at K. The outer
rampart also dies out and the intermediate ditch runs into the lower

ground.
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t See R.E. fournal for May, 1906.



358 OrripA CANTIANA.

East of K there is no rampart at all. The level interior ends in an
abrupt scarp, very similar to that on the other side of the Road,
shown in section AB. The Ordnance Map makes it look as if the
earthwork stopped abruptly at the point L.

East of L the ground is arable and the scarping is almost invisible
now ; but I think it continued right round to the point 183 on the
road and even north of that, and the map shows traces of it along
the south-east side. There is no rampart from K to L, and there is
‘no very abrupt stop in the work at L, in both of which points the
Ordnance Map is misleading.

North of the point 241 I give another section, on AB. If there had
been a rampart here it would have been cut away by the gravel pit,
but I do not think there was one. I think the north and south sides
of the work were scarped and a double line of rampart drawn across
the col, the angle at M being somewhat similar to that at K.

The sketch of the section exposed in the gravel pit may give an
idea of the original depth of the ditch.
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MARTELLO TOWERS.

Bezow is a cutting from The Times of October, 1805, on the construction
and armament of Martello towers ; it was written to give to the public of
that day a “ proper idea” of the value of Martello towers as defensive
works,

[n September, 1793, a tower on Cape Martelly in Corsica was bom-
barded for a short time by two of our frigates; it was then deserted by
its little garrison, and occupied by a landing party of 30 men. We soon
abandoned it to the Corsicans and it was afterwards retaken from them
by the French.

On the 7th of February, 1704, 1,400 English troops were landed and the
tower was attacked by land and sca. The fire from the batteries on the
shore produced no impression. The frigates Fortitude and funo Kept up
a bombardment for 2} hours and then hauled off, the former being on
fire and having 62 men killed and wounded. Finally, a hot shot set fire
to the “ bass junk with which to the depth of 3 feet the immensely thick
parapet of the tower was lined.,” The French garrison of 33 men under
Knsign Le Tellier then surrendered. The armament consisted of only
two 18-pounders and one 6-pounder, and the strong resistance offered by
these guns seems to have led to the conclusion that towers of this
description were specially formidable. Consequently, as a result of the
invasion scares, which it was Napcleon’s pelicy to promote and maintain,
Martello towers were built in large numbers on our exposed coasts,

W, E. Warraxn,

Exrract FroM The Ttmes, Ocroser, 1806

« The construction of the Martello Towers having been much misre-
presented, [ wish that, through the medium of your Paper, a
proper idea of them may be given to the public,

«it is well known that the coast of England is easily accessible
through a tract commeneing at Sandgate, extending over Romney
Marsh, and terminating with the chain of chalk hills which rise to
the west of Winchelsea and are continued through Sussex and a
considerable part of Hampshire. In thisline above sixty of these
military posts have been formed.

«Three of them are in the immediate neighbourhood of Folkestone,
and protect the exuberant vale below the serrated rock of Shorn-
cliffe. Two of these are of small dimensions, and consist merely
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of a circular tower, with parapets cut into embrasures, and mounted
with cannon.  The other is of much larger proportions ; and the
principal materials for this massive structure have been supplied
from the ruins of the ancient castle of Sandgate, on the site of
which it is erccted.  Both the central tower and advanced bastion
are cirenlar; so that a cannon-shot, striking against any part of i,
is carried off in an angle proportioned to the direction given to the
ball and the diameter of the building on which it sirikes, It
includes a battery composed of eight 24-pounders on the parapet,
and a picce of artillery, of a prodigious calibre, on the summit of
the tower; all these are supported on pivots; the equilibrinm,
during motion, being preserved by wheels attached to the
carriages which run in grooves. Nothing conduces more 1o the
perfection of a machine, especially such as is massive and pon-
derous, than great uniformity of motion, so that the zersrr of the
several parts do not act in opposiie directions; and the coincidence
by these expedients is in this case happily preserved, The
pressure at the impelled and working points, in course, determines
all the rest.  Thus a battery is obtained, which involves the com-
plex advantages of the battery o'enfilade, en echarpe, de reverse, and
camarade. ‘The whole is bombproof; and in the interior is sufficient
space for the accommodation of sixty men, and a covered way is
alse provided in case of the necessity of retreat. What is to be
the magnitude of the piece of artillery for which the pivot at the
summit is prepared, 1 cannot tell; we know there have been
bombards which would carry a ball of 300 lbs.

“ From such an edifice, on the near approach of the assailants, bombs
might be used without mortar-pieces, as was done by the Vene-
tians against the Turks before Candia: the latter having
possessed themselves of the ditch, the bombs were rolled down
upon the enemy on sloping planks provided with ledges.

“ The whole history of modern war has shown the utility of these
minor fortifications, while the more extensive, by the number of
men required for their defence and the quantity of provisions
necessary fo the suppert of the garrison, have often in the
sequel been more beneficial than Injurious to an invading cnemy.
The obstinate resistance of General Provera, at the defiles of
Milesimo, cven in a ruinous castle, against all the military
talents and superior force of General Augerean, will Hlustrate
this observation.” '
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LARGE TANK OF ARMQURED CONCRETE FOR THL
MILITARY HOSPITAL AT ROME®

[. GEXERAL STATEMENT.

Unric the beginning of the year 1903 the water required for the various
needs of the Celio Military Hospital at Rome flowed into a metal tank
with a capacity of about 5 cubic métres,t placed on & masonry tower the
top of which was about 14 mitres above the level of the ground. From
this tank the water was distributed to the buildings of the Hospital
according to their various requirements.

These requirements having recently increased, principally owing to
the addition of two ward blocks, it was recognised that the tank had not
sufficient capacity for a larger supply of water. During the night hours
it was re-filled a long time before the distribution began, and thercfore a
large quantity of water was lost by overflow; there was conscquently a
deficiency of water at some hours of the day, precisely when it was most
needed, This inconvenience, which was the cause of no slight dis-
turbance in the regular service of so vast a hospital, demanded a well-
considered remedy, to be devised also in relation to the presumably
greater needs of the future,

The idea which first presented itself was to construct a second tank,
with a capacity of about 100 cubic metres, the structure as well as the
supporting tower to be of armoured cement. The estimated cost of the
whole construction, including the foundations and the system of pipes,
was about 13,000 lire.l Eventually, in considering the possibility of
reducing that figure, it was determined to substitute for the metal tank a
single tank of armoured cement, with a capacity of 150 cubic métres,
placed on the masonry tower. 'This project, which presented the
advantage over the former one of a considerable economy, was approved,
and in the month of January, 1905, the works were begun,

1I. Dxscrirriox OrF THE TaNx.

The tank-tower {FZg. 1) is a hexagon with sides of 340 metres; the
centre is a hollow cylinder with a diameter of 3-50 m. {#%g. 3).

A cylindrical form being adopted for the tank to be constructed {s0 as
to obtain a smaller area of wall-space}, and a height of 5§ m, (so as to
limit the maximum pressure), we get a circular base of 30 sq. m. with an
internal diameter of about 6:20 m., somewhat greater than the diameter
of the circle inscribed in the hexagon. It follows that, at the middle of

* Translated by permission from an article Ly Carle Gini, Licotenant of Enginecrs, in the
Rivista di Artiglieria ¢ Genio, Vol. 1, 1906, :

+ 1 metre= 3 fect approximately.

T About £320.
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cach wall of the tower, the tank overhangs, and the maximum projection
{s about 43 m., {F7r. 2). Even if the projecting parts were not supported,
it is probable that the stability would not suffer, since they would be
firmly embedded in the principal mass.  However, for greater safety,
there were disposed, along cach side of the hexagon and corresponding
with the projecting segment, four brackets with props made of rolled
iron (#:y. 4), the dimensions of which are calculated on the basis of the
maximum strains without taking into account the resistance due to
the embedding.  The projection of the brackets is rather more than the
maximum overhang of the tank, and is equal to the projection of the
cornice. Other brackets, made with irons of smaller dimensions, are
placed laterally to the principal ones, and with them serve to form the
framework of the cornice underneath the tank.  The structure and the
method of construction is briefly deseribed below.

The bettom of the tank consists of a spherical dome, corresponding to
the central hollow of the tower, and a circular ring.  Thedome has a rise
of 25 m., and the thickness of the concrete increases from a minlmum of
6 ¢.m.* at the highest point of the curve toa maximum of 13 c.m. at the im-
post, exclusiveof the thickness of the internal plastering (£7¢.8).  The metal
armouring of the dome is double, and consists of rods of 6 m.m. diameter
disposed along the paralicls and the meridians; the distance between the
former, measured on the meridian arc, is 1175 m. ; and the distance between
the latter, measured on the circumference of the impost,t is about 15 m.
(&g 9).

The vertical section along the diameter of the circular ring of the
Lottom of the tank Is a rectangle of 13x 155 m.  The armouring is
double, and consists of 28 rods of 10 m.m. disposed along concentric
circumierences at equal distances from one another; in the direction of
the radii, the armouring is formed by prolongations of the rods of the
dome which lie in that direction; and these rods are continued in a
curvilinear direction till their ends are adjusted with the vertical armour-
. ing of the walls of the tank (Figs. 7 and g).

The vertical section of the wall of the tank has the form of a trapezium
{lcaving out of account the thickened part at the base to a height
of o m.} with the inner side vertical and with the base less than 6 c.m.
(Fig. 8).

The metal framework is formed of two sets of rods disposed along
cylindrical spirals of varying and increasing pitch for each metre of
height; the diameter of the rods is 7 m.m. for the first three mitres and
6 m.m. for the two remaining moétres.  Along the gencrating lines of the
cylinder and in contact with the spirals are 6 m.m. rods, connccted with
the radial armouring of the bottom and about -23 m, apart. Attheirupper
ends these vertical rods are curved to connect with the armouring of the
roof-dome { Fiy. &).

At its upper end the cylindrical wall is thickened by a moulded projection,
to compensate for the thrust due to the weight of the covering, Inside

* .\ cenlimetre =39 inch,

+ The fmpost 1s the circle in which the spherical dome meets the plane of the cirenlar ring
round it (Transe.
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the thickened part there are three circular rods of 10 mm. The covering
consists of a spherical dome with a rise of ‘So m. ; there is an opening
at the top to give access to the interior of the tank. The least thickness
is 6 c.m. at the highest part, and this increases to 8 c.m. where it meets
with the vertical walls of the cylinder. The armouring of the dome
consists of rods disposed as in the bottom dome, along the meridians and
parallels, the former of 7 m.m. diameter and 12 ¢.m, apart measured on
the circumference of the base, the latter of 6 mm. diameter.

The aperture for access to the interior of the tank is a circle of 1 m.
diameter, strengthened at the rim by two rods 1om.m, thick, It is closed
by means of a cover placed on a cylindrical ring 25 m. high; the cover is
pierced for the ventilation of the interior of the tank.

[1I. CALCULATIONS FOR STABILITY.

In calculations for pipes and tanks most constructors leave out of
account the resistance to tension of the concrete, and calculate the
directing Yines of the metal framework so that these can of themselves
resist the internal strains. However, bearing in mind the perfect pre-
servation of the metal in the mass, experts adopt a coefficient of
resistance which they carry as far as 1°5 times as much as that commonly
assumed,

For the tank under consideration the calculation has been based on the
resistance of hoth materials, iron and concrete, assigning to the latter
the maximum coefficient of resistance within the limits of stability and
deducing the strain on the iron by the hypothesis of plane deformation.
It will be shown that the results which are obtained by the two methods
here referred te do not appreciably differ.

The Botiom Dome—The tangential force T {compression), referred to
the linear unit of development of the basal circumference, is given by the
formula :

o 7D

4_sin a=

T=_

PR _s000 x 625 5,625 k.g.®
2 2

T

Calling ¢, ¢; the coefficients of safety of the concrete and of the iron in
compression, and I, Ey the corresponding moduli of elasticity, we get,
by the hypothesis of plane deformation

E: ch ) ’ ([)

* 1 kilggramme =22 lbs,
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If & and w are the sections of the concrete and of the iron, the equation
of equilibrium between the forces becomes :

E L = 15625 ............................. (2}

Adopting for ¢, the value 40 x 10}, to which corresponds E =32 x 108,
we have from (1), assuming E = 20109,

fr= '}'5 » 106‘
and assigning to the ratio :—; the value of -01 we get from (2) =037, and

w =037 % ‘01 = 370 sq. m.in,,
and, calling s the thickness of the concrete, since § is referred to the unit
of length,
§=£="037.

In practice this dimension is considerably increased. At the centre of
the dome the thickness of the conerete {excluding the plaster} is 06 m.,
and towards the line of impost it is gradually increased until it reaches
the thickness of the circular ring of the bottom.

For the metal armouring, adopting the double armouriog and a
diameter of 6 m.m. for the rods, their distance, measured on the circum-
ference of the base, is

d= 1 =15 m. about.
370 . =0°
2 "4

The metal armouring is further completed by a second series of rods
disposed along the paralicls.

The Bottom Ring is subjected to an internal pressure which, per lincar
métre, is given by the component P of T, that is

P=T cos q=- 156256_'655: 15000,

If the theory of cylinders is to be applied to thick walls subject Lo
internal pressures, it must be borne in mind that tangential tensions are
greatest along the internal circumference and diminish gradually towards
the external; for simplicity of calculation, it is however assumed that
they remain constant.

The total tension which acts on the vertical half-section passing
through a diameter is given by
PxD 15000x 350

2

2

=26,250 k.¢.
Calling 1, 4, E,., E,; the coefficients of stability in regard to tension

and the corresponding moduli of elasticity of the concrete and of the
iron, we have

£, % fpw = 26250 e {4
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Assigning to 4, the value 12 x 107, to which corresponds K, == 30 % 104,

and the value ‘01 to the ratio ;_';, we get from {3)

= S 1ol
and therefore from (4) '
Q1="2050
and 553(;'59::‘13 m, about
i'365

w= 2,050 s, m.m.

Adopting the double armouring and iron rods of 10 mum., there are
altogether 28 irons, disposed at about -11 m, apart.

By the method of calculation based on the resistance of the metal only,
assigning to the latter the coefficient of safety 8x 10x 1'g=12 % 105, we
have

262350

w= ~.= 2,187 s¢, m.am.
12 x 109

a value nearly the same as the preceding one.

Fhe Wall of the Cylinder.—The internal pressure decreases from a
maximum at the base of 5,000 k.g. per square mitre to zero at the top,
and therefore in the formula

relating to the tension which js developed in consequence of the said
pressure in a vertical section passing through the axis of the cylinder,
the value of p and therefore of 7 is variable.

The height of the cylinder is therefore divided into § eyual parts,
assigning to each of them the corresponding maximum pressures; and,
in relation to these, the thickeesses of the conecrete and the area of the
metal armouring are determined.

Corresponding to the values

£ = 5000 4000 3000 2000 1000 K.g.
we obtain from {5)
4=15550 12,400 900 6200 3100 kg,

and from the equations (3} and {4} in which are substituted for £, E,,, Eh:
‘ 2
the values 12x 10% 30x 105 o1, and in the second member of (4) the
vitlues of 4 we have:
£}="12I 097 ‘073 ‘GLO ‘025 sq. m.
and
w=1210 970 730 500 230 s¢j. mm.

A minimem thickness of 03 m. (excluding the plaster) is adopted.
With the double armouring, and a diameter of 7 m.m. for the rods in the
{irst three zones and of 6 m.m. for those in the two remaining ones, the
pitch of the spirals will be 06, 08, 10, 10, 20 m,
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Neglecting the resistance to tension of the concrete, the areas of the
metal armouring would be:

w=12G! 1033 775 [$0] 258 s mam,

values which approximate to those previously calculated. .

The metal armouring of the walls is completed by the cross-rods of
6 m.m. disposed along the generating lines,

The Roof Dome—This is subject to its own weight and to an eventua!
additional load which is reckoned at 100 k.g. per square mbtre. Its
mean thickness being 7 c.m., we have

B="07 % 2500+ 100=27§ kg +280 per sq. m,

Fig.2. N

Carrying out the calculation analogously to that of the bottom dome,
we have

+ 280x 640
I'= _74— =896 k.g.

£2=¢="0021
@=21 square m,m.

In practice, a minimum thickness of 6 c.m. is adopted; and for the
metal armouring a system of rods of 7 m.m. diameter disposed alony the
meridian planes and of 6 m.m. rods alony the parallels. The thrust is
given by

640 --30
P=Tcos a=86 22 ___"“=984 k.
a 96 6'40 7 4 [al

“This thrust produces in the ring, the purpese of which is to neutralise

its effects, the tension

= 7@"‘1—6'20 =2,430 k.g.

Calculating the section 2 of the conerete and the section w of the iron,
we have
(2% [0M -8 x 10% = 2410

and from ;‘_:= ‘ot
I=-01g square m,; w= 190 square m.m,

The cornice at the top of the cylinder has a section sufficient for the
required resistance, and internally the metal armouring of three rods of
10 mum. is superior in area to that determined by calculation.
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IV, MethHop oF ConsTRUCTION.

The scaffolding having heen constructed, and suitable arrangements
made for the water conduits, se that, during the period of the operations,
there should be no deficiency in the water-supply for the hospital, the
removal of the iron tank was proceeded with and also the raising of the
tower o the additional height required for the plane on which the tank
was to rest,

In the meanwhile the brackets were placed in position for the support
of the overhanging parts of the tank (#7y. 4); upon them were placed
siabs of cement 4 c.m. thick, and the moulds for the casting of the concrete
were prepared,

For the bottom dome, the centrings for the concrete were made like
those which are used for the construction of cupola vaultings, that is
by 2 series of wood arches, disposed in diametral planes, made of planks
about 4§ m.m, thick, and connected together by a plank floor. They were
supported by props resting against the surrounding walls of the circular
holfow of the tower. On the plank floor was placed a mound of common
earth mixed with water, to keep uniform the shape of the dome; and
finally, to prevent contact between the earth and the concrete, canvas was
piaced over the earth mound.

For the vertical walls of the cylinder twe moulds were constructed, one
internal for the whole height of the tank, and one external, limited to about
3 mitres from the bottom {Frg. 12). The first consisted of 5 planks,
3¢ m.m. in thickness, dispesed vertically and touching one another,
following the run of the interior surface of the wall; these were kept in
position by four internal sets of wood arches, disposed in horizontal planes
and nailed together and to the vertical planks, so that each set formed a
circle which prevented any deformation during the casting (F7g. 13); the
planks for the weod arches were 45 mm, thick,

The external mould was constructed in a similar manner, except that
the wood arches were disposed externally and the whole mould was
subdivided into segmental rings -50 m, high and about 2 m, long (Fig. 11),

These segments, each made of one section of weod arch and of the
corresponding planks, were fastened together with screws and nails; they
were placed in position in succession as the casting progressed. The
external mould was also propped against the spars of the scaffolding, so
that it was easy to verify and correct the distance between it and the
internal mould, 7., the thickness of the concrete. The external mouid
was limited to a height of 3 m&tres; and for the remaining height of the
tank, the moulds atready used for the lower parts of the wall were utilised,
their positions being adjusted in relation te the external diameter of the
tank.

The roof dome was cast on a mould constructed like that of the
bottom dome, that is with wood arches disposed in vertical meridian planes,
with a plank floor nailed above them, and over all a mound of common
carth covered with canvas (Figs. 13 and 14). The mould was supported
along the base and at the top by props resting on the bhottom of the tank
which had already been constructed.
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The circular aperture at the top of the mould was obtained by reducing
the lengths of the wood arches and connecting their extremities by a
closed circular frame, disposed horizontally,

The construction of the tank was carried out in the following order;—

1. The bottom centring was set up, and the first ring of the external
mould was placed in position; then the whole mass constituting the
bottom of the tank was cast in,

2. Then the internal vertical mould was set up and the casting of the
cylinder was proceeded with, in rings of a height ¢qual to that of the
portions of the external mould, the corresponding metal armouring being
meanwhile placed in position. The accurate positions of the spirals were
secured by means of binding them very firmly with iron wire at their
points of contact with the vertical rods,

The crowning cornice was constructed by bending the outer vertical
rods approximately according to the profile of the cornice, and then fixing
against them the wire-gauze netting, which was plastered with a mortar
of cement and sand, When the mortar had obtained a sufficient hold,
the internal hollow was filled up simultancously with the casting of the
roof dome,

3. The centring for the roof was then set up, and its construction
proceeded with,

4. After allowing sufficient time for th{, casting to set, the timber
supports were removed, beginning with the bottom dome, then taking
away the internal supports of the cylinder and finally the external ones.

The internal and external plastering was then done, and lastly the
ad;ustment of the aperture of the upper dome,

Amongst the accessory works must be mentioned that connected with
the construction of the cornice at the top of the tower, It consists of a
gutter-drain and of small brackets under it, placed to correspond with the
large brackets of rolled iron which have already been mentioned
{Figs. 4 and 5}, These small brackets consist of vertical sapports of rod-
iron fixed to the large brackets and bent to the shape of the profile of the
gutter-drain itsclf; these supports are connected by horizontal rods; and
to this skeleton-frame is applicd the wire-gavze netting and then the
plaster.

The small brackets were made beforehand with rod-iron bent to shape
and wire-gauze netting (F7g. 5), and the cement mortar was applied after
they had been placed in position. The cornice was finished off with
common mortar, like those of ordinary construction.

V. DetaiLs ofF MATERIALS,

The concrete used was proportioned in the following manner:—cement
400 k.., sand -g cub, mtres, gravel 1 cub. mtre. The mortar for
plastering and accessory works was composed of 1 part cement and
2 sand.

‘The casting of the tank along, including the time necessary for putting
together the timber moulds, took about 12 days. The plasicring took
5 days,
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The proofs for testing the work extended to 30 days from the date of
completion, and the tank was completely filled with water until it over-
flowed from the aperture of the upper dome. This charge remained
stationary for about 6 hours and, except for the characteristic sweating,
not the slightest injury was observed, The sweating disappeared in
time, and during a period of about a year nothing at all went wrong.

VI. Dara or CosT,

A. The Scaffolding.—In the {oliowing table will be found all that refers
to labour and materials employed :—

[ b l Wear and tear
P AN .
Materials eployved. i E 2 : it ! ;
= - i o E
| = £ % mtiwolj M0 3
o 1] L] =
i - T Lire. | L:ﬁ_ - Lire, Lare
Thick beams of fir......ccocociie e, | 1,200 ] 4010 [ 1,320 1%, 132
Medium heams of chestnn! ... 8 | 150 120 ] 10°, 12
Fir planks, 40 m.m. thick..,............8q. . 200 | 240 ] 4% | 257, | 120
: } 564
. 363
Firlaths, 402 80 ccoviiivnnnniee i eneenenns m, 330 | @15 || 32504 307, | 2625
Bracket-cleats and clamps ..vviiiien . No, | 2,000 | 015 300 | 10%,| 30
Nails, wire-tacks, ete. v keg 150 | o 6o ]. go | 80°f i 72 J
Totnl Lie | 392723 363

Grand Total Lire ... 760

B. Raising the Height of the Lower.—The total cubic content of the
masonry constructed was about 40 cubic metres. The structure is of
striped sandstone (tufa), with front face dressed. The cost of materials
and labour was 180 Lire, equal to Ig Lire per cubic metre.

C. Demolition of the Iron Tank.~—The cost of the labour was 180 Lire
{ =03 Lire per k.g.}

D. Consérnction of the Cement Tank.—In the following table are shown the
expenses for labour and materials :—
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From these figures we deduce:—
{a). The cost of the wooden framing was 5gg Lire,

The area covered by the moulds was about 210 sq. métres; and there-
fore the cost per sq. metre was 285 Lire, divided into 163 Lire for

materials and 1-17 Lire {or labour,

{#). The cost of construction of the tank {exclusive of the metal armour-
ing and the plastering} was 1430°50 Lire; the cost per cubic métre of

1450° :
concrete was _4_51_06_59:_ go'70, say 9! Lire,

{r). Cost of the plastering, 2g1-50 Lire.

(d). Total cost 2,342 Lire; or about 1360 Lire per cuble mbtre of the

capacity of the tank.

E. Cornice of Armoured Cement.—Tts total cost comes out at 54580 Lire,

equal to 24 Lire for each mbire of length.
following table :—

The figures are given in the

Materials. Eabour.
. E . For the o For the
E 2 Z construction conf;?;;l?:n of construction of
ftems. =z 8 3 and placing in AR the cornice

E o = position of the framowaork with cemant

Z H S iren brackets. '" . materials,

R ] b

’ B P Lire. Lire. Lire. Lire.
Cement ... ..q.| 8 se | 408
\ [
Sand ... .cub, m. [ 1,000 foo 600
Rolled iron .....k.g. | 500 | 6732 | 160
! 123 45 120
Rod-iron ..o..nkg | 50 | 032 | 16
Wire.gavze .. .5q.mm. | 40 | 075 30
Iron wire ........kz | % ofo kx=A
Total Lire ........... 25530 250

F. Stcondary Works,—These amounted to 860 Lire, thus distributed :—

Increased consumption of water ............... 200 Lire.
Laying out the water conduits ................. 400,
Taking down the scaffolding 100,
Colour washing . viccimniirvneeseeeienee e 85,
Sundry Works .oivieeini e 75

The whole work came to about 5,450 Lire;® and it is at once obvious
that a considerable economy was effected in comparison with the first

proposal, which was estimated at 13,000 Lire.}

¥ About £218 T About £5120,



a3
=1
(I3

NOTICES OF MAGAZINES.

Burrrox oF tur ITersariovar Rarnway CoONGRESS.

September, 1900,

WugrL-Careyvixe Raw Joivts (Frarrooren Rarws).— This article is sub-
stantially a defence of his system by Mr Max Barschall, the Prussian
Ministry of Railways having apparcntly decided that joints of this deserip.
tion are not desirable, whereas experience in other countries tends to
prove that a joint which will eventually do away with the cri ppling of rail
ends can be devised.

The joint propased is of the nature of a bridge between the sleepers,
cambered up 5o as to carry on itself, not on the rail ends, the tyre at the
point where it passes the break; so that “the paraliel parts forming the
joint should act as if the rail were severed into two alternate parts, and
these parts rigidly carried over the sieepers when the inner one alone is
intended to carry, and unfastened between the sleepers when both are
intended to cacry, and be independently and freely deflected,”

It is not quite clear 1o what extent the sleepers are expected to do work,
or how the rails and plates are to be spiked down. Certainly the large
bearing given by the rait and the plates taken together should to a great
extent stiffen the joint against deformation.

October, 1600.

Avtosaric SiexarLing.—This subject is considered at some length in
this number, which contains a description of the systems installed on the
London Underground Railways, as well as a ruport of the discussion
which took place at the last Congress meeting in May, 1935, 1t may be
worth while briefly to summarise the latter.

The desirability of introducing the automatic system on lines which are
alrcady signailed depends to a great extent on the reliability of the
system proposed, and a comparison of the number of failures scems
essuntial to establish its value as compared with manual signatling, Up
to the present it seems that the most favourable comparative results have
been obtained in America, but then many more automatic signals have
buen installed there than in Europe.  Of course the yreater cost of labour
supplies a reason for this, and again there is much new construction and
development of traffic going on there,

It has been claimed that with a track-circuit operated system practically
any obstruction or break on the line or any vchicle left standing in a
section would hold the protecting signals at “ Danger "5 but actually it has
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been found that this is not always the case, particularly with rolling stock
having wheels with wooden centres.  An automatic system guards against
failures of memory on the part of the signaimen; but on the other
hand, if anything goes wrong to dislocate traffic, the presence of stgnal-
men to regulate traffic is of value. 1t seems therefore that it is not advis-
able to have too long lengths of purely automatic signals without provision
at intervals for human intervention. On some lines telephones are
provided for use in emergency; these are placed at the base of the
signal post, so that in case of need the guard can communicate with the
station ahead,

The broad principles which auto-signals are required to fulfil have not
vet been very definitely laid down, and indeed it would seem desirable
that all systems should conform to some standard.

The conclusions arrived at were :—that auto-signalling is now an
effective way of protecting train and switching movements and that great
improvements have been effected in the various types. It was not pro-
posed to recommend universal adoption, but in cases of heavy and
increasing traffic it was agreed that such a system might have special
advantages.

C. E. Vicxess.

Fex2HENERNEE ZUHGORNAL,

June and July, 1606

Experiexces witi a Casny Sreriox 1v Maxcuuria,—By Staff Captain
U. Pleutsinski,—The writer, who commanded the Cable Section of the
Military Telegraph Company, 2nd East Siberian Sapper Battalion, during
the campaign in Manchuria, gives interesting accounts of his experiences,
{a) when accompanying two reconnaissances in the neighbourhood of
Haicheng, between 3joth June and oth July, 1904, and () during the
battle of Muokden, between 25th February and Sth March, 1905,

(). On the first occasion he was serving with the 2nd Siberian Corps,
and was employed in maintaining communication between the force under
Major-General Oganovski, which was reconnoitring in the direction of
the recently lost Fenshuiling (or Dalinski) position, and the main position
of the 2nd Siberian Infantry Division {Licut.-General Leverstam) in rear
of Hsiakushan,

His working party consisted of 5 mounted and 2 dismounted line
superintendents, 10 telegraphists, and 10 linesmen, drawn {rom infantry
regiments, and he also mentions a driver and a storeman with e¢ach
engineer two-wheeled cart. At first the chief difficulties were due to the
rainy weather, that converted the low-lying fields into swamps impass-
able for carts and into which the men sank up to their knees; and
subsequently the line was carried over very steep and rocky country.

During the ten days 10 stations were opencd and closed and 73
important telephone messages aggregating 2,452 words, in addition to
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many less important ones, were transmitted. During this period there
was not a single interruption, nor was any intentional damage done to
the line, The equipment worked satisfactorily; even on the 30th June,
when it rained the whole day and practically all the cable lay in water,
only rarely was conversation badly heard. The micro telephones were
proved to be serviceable up to 25 versts (16} miles), and probably they
would work at even longer distances.

(¢). At Mukden the Section was posted with part of the yth Infantry
Division (Major-General Nudjefski} in defence of the Kaotuling pass,
near the eastern flank of the Russian line, with hecadquarters at the
village of Patzyatza, about 4 milesin rear. At the beginning of the battle
the force occupying a length of about 7 or § versts of the position con-
sisted only of two battalions of the 284th Chembar Regt,, 2nd Battery,
6th E. 5ib. Artillery Brigade (8 guns), half the 4th Mountain Battery
{4 guns), and the 4th Sapper Company, 2nd E. Sib, Sapper Battalion, in
all 4,000 to 4,500 bayonets and sabres.  To the south-vast lay the Sib
Cossack Division (Major-General Baumgarten), on the cast the 6th E. Sib.
Rific Division {General Danilov) and on the west the 3rd K. Sib, Rifie
Division.

With the article is given a contoured sketch of the defences (on which
are also shown the various positions of Russian and Japanese artillery
during the battle). On the west is a salient angle thrown forward about
two miles in front of the main position. On the extreme south-west angle
of the salient js Redoubt No. 16 or Wooded Hill. In rear of this are
three more redoubts, Nos. 17, 18 and 19, while No, 20 is situated immedi-
ately in froat of the centre and Nos. 21, 22, and 23 in rear of the left
flank, About a mile in rear of the centre is Artillery Observatory Hill,
and in the valley between this and the main position is the Central Tele-
graph and Telephone Station.  About 2} miles in front of the centre is
the village of Impan, and about § miles further to the south the village of
Chau-huan-zai, the valley running north and south through these villages,

Five diagrams of cable communications from the central station are
also given, the first of which shows the following lines :—{a) to Patzyatza,
and from thence a main line to Haolinzai, the headquarters of the
3rd Sib. Army Corps (Major-General Kashtalinski); {4} to Redoubt No.
16; () to Artillery Observatory Hill; (@) to the headquarters of the
Chembar Regt. on the position, and thence to the dug-out of the Sapper
Company; {¢ to Redoubts Nos. 22, 21 and 20; and (/) to Redoubt
No. 23 At first there was also a telephone station at Impan, which
transmitted reports sent in by despatch riders from the Cossack
Division.

About midday on the 25th February, 1goy, distant artillery fire an-
nounced the advance of the enemy, and at about 5.0 p.m. the Japanese
debouched into the valley, moviag round Kinsialing hill upon Chau-
huanzai, The Cossacks retired on Yantaidzan; and as the infantry
outpaests were being forced back on Impan, the line from that place was
dismantled. During the night it was partly reaid, but it was fipally
removed about midday on the 26th February, when Irapan was abandoned
under the increasing pressure of the enemy’s advance,
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At dawn on the 27th the Japanese batteries opened fire on the main
position, feeling for the Russian guns, and during that day an unequal
contest was maintained by 1} Russian batteries against 2 ficld and
. mountain batteries of the enemy. The Japanese shells searched the
whole position to a depth of sbhout a mile, and the telephone station with
the Chembar Regt. had to be abandoned.  The various lines were
frequently cut by shells, and the line superintendents were kept fully
occupled in searching for breaks and repairing them under heavy
artilery fire.

During the day reinforcements began to arrive; they consisted of
the following regiments and battories :—gth Sib. (Verkhneuadinsk)
Infantry, 6th Sib. (Yeniseisk} Infantey, 7th Sib. (Krasnoyarsk) Infantry,
146th (Tzaritzin) Infantry, 1oth E. Sib. Rifles, 2nd E, Sib. Rifles and
286th (Kirsanov) Infaotry, the Oth Battery, 1oth Artiliery Brigade,
the 1st Battery, 43rd Artillery Brigade, and the sth Mountain Battery.

During the night 27th—28th the Japanese made repeated attacks on
Redoubt No. 16, and by 7 am. on the 28th it was known to have fallen.
Reports from the wounded stated that the Japanese had got in by the
gorge and some 79 men of the Chembar Regt. were taken. Of the
Cable Section 1 line superintendent, 2 telephone operators, z helio-
araphers, and 2 attached riflemen remained unaccounted for, The full
of this redoubt was first noticed from No. 17, whence the Japanese could
be seen sending semaphore messages 1o stop their artillery, which had
heen firing over the heads of the storming columns. 1t was decided to
retake the redoubt after due artillery preparation, but the departure
elsewhere of parts of the 2ad Sib. Artillery Corps did not allow of this
beinyr done.

During the 28th a lioe was laid to Redoubt No. 17, from which a good
view was obtained of the enemy’s movements,  Very heavy artillery fire
continued all day, the Russians shelling Wooded Hill and the Japanese
shimose shells falling even as far as Patzyatza.  On this day a new line
was laid for the commander of the Chembar Reypt, and the line from
Patzyatza to Haolinzai was doubled,  This last had become necessary on
account of the presence at Patzyatza of the Army Corps Stafl, who found
it necessary to be in consiant communication either with the 3rd Division
or with the 2nd Sib. Army Corps at Kandolisan or with General
Linevitch and the staff of the 1st Army at Shi-hui-chen.

The traffic over the single line had reached 335,000 words in the
24 hours. By adding a second line, and using one for the telegraph and
the other for the telephone, the traffic on the former was reduced to
24,000 words in the 24 hours, In all the 12 days of the battle the number
of words received or sent in the Central Station was 235,676,  So much
for the operators,  As instances of the amount of work which fell on the
line superintendents, it is stated that at the end of the battle there were
163 joints in th2 one verst of cable running to Artitlery Observatory Hill
and 1:i2 in the line between Redoubts 21 and 22,

On the 1st March all the redoubts were heavily bombarded, and the
Japanese, having discovered the observing party on Observatory Hill,
searched cvery inch of the summit with shimose shells. The line
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superintendent is mentioned as having shown great gallantry in repairing
breaks under fire.

At night time some Japanese, disguised in the uniforms of the Chembar’
Regt. and unarmed, pretended to run away from Redoubt No. 16
towards the rith Sib. Rifles, who were in position on the west of
Kaotuling. They were followed by supports, but the ruse was discovered
and they were received with magazine fire.

During the night a party succeeded in removing about a verst of the cable
running towards the captured redoubt, the Central Station was moved
into the Sapper dug-out, anid a new line was laid to the headguarters of
the Krasnoyarsk Regt. at West Kaotuling,

Towards morning the Japanese attacked Redoubt No. 17, and took it
about 8 a.m, {(2nd March} after the casualties among the defenders had
amotnted to about 8g%.  No, 18 was taken at the first assault, and No,
tg was abandoned as being no longer tenable. No one of the Cable
Section was captured in the redoubt, but the instrument was destroyed,
A considerable amount of the cable was recovered by a gallant effert on the
part of the section commander,

Later on the 2nd, Redoubts Nos. 20, 21, and 22 were heavily
Lombarded, and the line superintendent in No. 20 repaired no less than
43 breaks under fire during the course of the day. During the night
2il—3rdd a new line was taken to Cenire Kaotuling, otherwise
Cross Hill (so named from crosses on the graves of dead Cossacks), the
heatlquarters of the Yeneseisk Regt.

Redoubt No. 20 was attacked at 8 a.m. on the 3rd, and after two
attacks had been repulsed it was taken soon after 10 a.m., when all the
officers had been placed Aors-de-combas. The defenders lost heavily in
retiing,  As in the case of Redoubts Nos, 16 and 17, reinforcements
were sent but arrived too late,  An attack was also made during this day
on Cross Hill, but was repulsed by the men of the Tzaritzin and Yeniseisk
regiments with heavy loss to the enemy.

During the night 3rd—ath the joth E. Sib. Rifles repuised nine
separate attacks on the main position, The lower trenches were lost
and the Japanese were within 20 or 30 paces of the top when a battalion
of the Yeniseisk Regt. arrived in time to turn the scale.  Vivid details of
the bayenet fighting are given, and also friendly remarks shouted out in
exceitent Russian by the Japanese on their retirement. Shortly before
this a telegram had been received, stating that the attack of Kaotuling
was only a demonstration, the real attack being directed against the
extreme right, and that consequently Kaotuling not only could but must
be firmly held in order to relieve the pressure on the right flank,

At dawn on the 4th a line was taken to Hast Kaotuling, to the head-
quarters of the ioth E, Sib. Rifles.  About noon the Colonel of the 2nd
Rattery, E. Sib. Artiilery Brigade, was killed by a shimose shell on
Observatory Hill. The fire of the: three field batteries was regulated
from this hill, the orders being taken in the Central Station by an
Artillery officer and carried by orderlies to the batteries. A similar
arrangement for the mountain batteries was run from an observatory in
the area of the 3rd Division.
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_On the night 4th—sth the main position was again {furiocusly
assaulted, and again the fighting took place at close quarters and the
lower trenches were captured. A feature of the fighting was the horrible
crackling ofthe hand grenades, the Russian ones being manipulated by the
Volunteers of the 4th Sapper Company. The attack was again unsuccessful.
The author saw the dead next morning, and comments on the horrible
wounds caused by the grenades and alse by the Japanese bayonet, which
was apparently used more for cutting than stabbing. The Japanese dead
had been stripped of their uniforms, which had been sent to the Corps
Staff for identification. They werc believed to beleng to the Japanese
Guards newly arrived from Port Arthur,

After this there was little more fighting. The Japanese had evidently
decided to waste no more men in useless attacks, and the Russians were
contemplating a counter-attack, when, on the evening of the 8th March,
they received the order to retire.

The total casualties in the Cable Section amounted to 1 killed, 4 wounded,
and § missing.

The last diagram shows the Central Station, in the Sapper dug-out.
connected with :—{a} West Kaotuling; (4} Centre Kaotuling; {¢) Kast
Kaotuling ; (4} Artillery Observatory Hill; (¢) Redoubts Nos. 22 and 21 ;
and { /') Patzyatza, which s also connected direct to Redoubt No. 23 and
by a double line to Haolinzar,

F. E. . Skzy.

K RIEGSTECHNISCHE ZEITSCHRIFT,
gth Fear, Number Q.

Notes ox tHE CoxsTRUCTION oF DErENCE WORKS ROUND PORT ARTHUR.—
From The Diary of an Engineer by Capt. von Schwarz.—The Russo.
Japanese War has shown that, whatever improvements in armament the
last few years have brought in their train, military engineers are still
able to provide efficient protection from the heaviest artillery fire.

It is true that the Japanese in the attacks on Port Arthur did not
possess that superiority in artillery as regards both guality and quantity
which is considered desirable for offensive tactics ) but on the other hand
it must also be admitted that the Russian artillery also reached no very
high standard.

Moreover the Russians suffered from the fact that, at the outbreak of
hostilities, they had no forts really completed and were compelled to
make up their deficiency with hastily constructed fieldworks.

The duration of the struggle round Port Arthur under these conditions
supports the belief that a capable and energetic garrison is of more value
than an elaborate system of permanent forts,

The following are the chief lessons learnt from the engagements round
Port Arthur, as far as defence works are concerned :—
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POSITION OF WORKS,

The forts of Port Arthur lie about a mile beyond the trench defences,
which are from 1 to 13 miles from the centre of the town.

The Japanese artillery, 2 to 3 miles away, were able to shell the town
with their heavy guns from the first, and later on with their lighter guns
also. As the 15-cam. guns employed against Port Asthur have an
effective range of 10,000 yards the distance of the forts from the town
should not have been less than this.

INTERVAL BETWEEN WORKS.

The interval between Forts IL and {11 was 2,700 yards and this was
found to be too great.

Such a distance may be allowable in flat and open ground, swept by
the fire from the works on each side; but in broken ground the works
must be sited to thoroughly command the intervais on either side,

LATERAL COMMUKICATION.

Covered communication between the gorges of adjoining works is
most desirable, and should be supplied if possible.

COVER.

Overhead cover is essential for the men serving the guns.  Experience
during the sicge shows that the conventional parapet without overhead
cover has only a traditional value. Even splinter-proof cover and small
sandbag traverses were found of very little value, owing to their rapid
destruction by the heavy guns of the besiegers,

‘The value of invisihility Is therefore increased.

Covered communication from gorge to parapet was found very
necessary, as was proved by the exceptionally heavy losses in Fort 111
where no such covered communication existed at first.

It was found that the ground immediately in rear of each work was
always under a hot fire, and thercfore a covered way into the gorge from
some spot on the flanks was required,

CASEMATES.

Living casemates must be as roomy as possible, well-lighted, and well
ventilated, In Fort 11, where the casemates were simply long corridors
about 10 ft. wide, and where no attention was paid to lighting, dryness, or
ventilation, discase was very prevalent,

Where wooden casenmates were made, several serious fires broke out;
and it appears that wood should not be used for these purposes, if it can
be avoided.

The value of concrete in defence works can hardly be over-estimated,
but it must always be well covered with earth. One casemate with
conerete roof and g ft. of carth was hit several times by 28-c.m. shells
without being seriously damaged,

All exposed angles must be carefully rounded off,
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DITCH,

In Fort IIL the deep ditch with perpendicular escarp and counterscarp
proved an unsurmountable obstacle,

The ditch must however be swept by a cross fire,  Machine guns and
tight guns firing case shot were found most efficient in protecting the
ditch.

A system of countermining sheuld be prepared in advance.

The doors and window shutters should be covered with steel, {4 in, thick,
as this protects them from fire and makes them splinter-proof against
small fragments of shel),

GARRISON,

The garrison of a fort should not be under 400 men if it is to be self-
supporting.

ARTILLERY,

Heavy guns should not be mounted in the forts, as they draw the fire ot
the enemy’s heavy artillery and this conduces to a rapid destruction of the
fort itself.

The heavy guns should be mounted in separate batteries; but the forts
should possess lighter Q.F. guns to assist in repelling an assault.

The intermediate batteries at Port Arthur lay for the most part on the
crest of the hill in order to get the best field of view. Most of them had
a good feld of fire at long ranges, but not at close quarters. A few were
very conspicuous, and their guns were dismounted before long in
Conseguence.

The experiences of the siege as regards the use of artillery may be
cpitomised as follows:—

The heavy guns destined to engage with the enemy's artillery should
not be mounted in the forts but in supplementary works echeloned about
100 yards in rear of the line of forts,

In order to offer as small a target as possible, batterics of a temporary
nature should only contain two guns, and permanent works only four.

There should be four permancnt batteries between forts, cach with
a small infantry garrison. Machine guns should alko be mounted in
these works to assist in repelling assaults.  These works would be
usually constructed and the guns mounted in peace time.

Between the permanent batteries two or three semi-permanent works
should be prepared in peace time, the guns being mounted on the out-
break of hostilities,

The important part played by howitzers and mortars in the siege points
to the desirability of providing as many as possible, up to 5o of the totat
armament. The experiences of the siege prove that the destructive and
moral effect far exceeds that of high velocity guns.

Although the guns in the Russian works were always at feast cqual in
number to those at the disposal of the Japancse, yet the latter were able
to concentrate a superior fire on any section of the defensive position,
which may of course be considered as one of the assets of offensive
tgetics,  On the other hand this superiority might have been greatly
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reduced if the Russian guns had been more mobile and i they had
previously prepared alternative works,

The artillery positions must of course be cancealed as much as possible,
and therefore works with low commands should always be built if the
local conditions permit.

As soon as the direction and point of attack is evident, the intervals
opposite this point must be provided with:—

{1). Batteries of Q.F. guns to repel assault.

(2). Alternative batteries for guns which may be moved from other
sections of the defence,

(3). Works to accommodate the reserve artiflery, if any.

Finally, special batteries should be constructed to shell the covered
approaches and saps made by the attacking force. For this purpose
howitzers and mortars, firing 16-1b, to 30-ib. sheli, are considered most
suitable.

The attacking force was always ahle by concentration of fire to put
some of the Q.F. batteries out of action and to interrupt the service of the
other guns, and finally under cover of his shrapaet fire to bring his troops
to the assault. In order to make the concentration of fire more difficult
for the attacking force it is considered advisable to have a greater
number of works and to mount fewer guns in each of them.

An assault was always preceded by an artillery fire of more or less
duration according to the importance of the objective. This fire was
continued until the assaulting columns were within 30 to 30 yards of the
works.

The attacking troops naturally suffered at times from their own
artillery, but this was not considered to outweigh the great advantages of
artillery support to the last moment.

TELEGRAPIS, ROADS, AND) RAILWAYS.

The telephone and telegraph wires should always be insulated and
laid in pipes well sunk in the ground. It was found that air lines and
cables laid in shalfow trenches were being constantly damaged and
rendered unserviceable.

For observing purposes two revolving armoured towers were found
necessary, and these were connected by telephone with different parts of
the fort. -

The construction of roads to forts and other defence works must in
future wars be constructed on very different lines to those which have
obtained hitherto. The roads leading to the works round Port Arthur
were impassable during the siege operations,

Sunken roads thoroughly concealed from view will be found essential,
and where the road crosses a prominent rise tunnelling will generally
have to be adopted,

Railway communication between works was not provided at Port
Arthur, and it is questionable whether it would have been of much

advantage.
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Present opinion appears to be that railways for these purposes may be
of little service, as their position can be located with great accuracy and
they will be shelled by night and day.

Tram lines laid in the connecting trenches between works would be
scrviceable for conveying light guns to different points where assault was
threatened,

SEARCH LIGHTS.

These were found of little use where the ground in front was endulating
or broken, Over open country they were found valuable up to a range
of 600 yards,

Fixed beams required strong concrete emplacements, and movable
lights were found far better,

Very little damage was done to the search lights by shell fire, but they
suffered considerably from rifle fire when the besiegers came to decisive
ranges.

C. Oriry Prace.

Minirir WocHsnsrary,
Ab 112, 19006,

Aars rox Aeroxavrs.—This number contains a short article by J. W, L.
Mocdebeck, in which it is argued that special maps will be necessary
for the use of airships, which the writer assumes will take part in the wars
of the future,

It is pointed out that with the advent of motor balloons the use of free
balloons, except at night, will be impossible, and that there are at present
great difficulties in the orientation of any balloon at nicht. The aeronaut at
night is compared to the mariner at sea ; both must depend on the senses
of sight and hearing. But, whereas for the guidance of the latter there is
an organised system of lighthouses so differentiated and charted as to be
distinguished from one another, nothing of the sort exists for the aeronaut.

The mariner, when out of sight of land is forced to fix his position
astronomically.  This is out of the question for the acronaut {though it has
been suggested), for it would mean the use of instruments of precision by
highly trained men, a system specially inapplicable to the soldiers of two
years service who would probably man the balloon service in time of
war.

It is suggested therefore that the existing illumination on land, which,
viewed from above, now only leads to confusion, owing to the number and
variety of the maze of lights, would, if properiy taubulated and recorded on
maps, perform much the same service for the acronaut as the lighthouses
do for the mariner.  Attention is drawn {6 the permanent “light patterns ”
made on the dark earth’s surface at night by large towns, streets, railways,
factories, blast furnaces, etc., which only need tabulation and recording to
be recognisable and serve as landmarks. It is suggested that aeronautic
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maps could be prepared easily if such information were enfaced in red on
existing maps, thus converting them into a kind of light chart. The
assistance to be derived from the movement of lighted passenger trains,
and from road, motor, and bicycle lamps. in deducing the directions of
railways and roads is touched upon,

Other information which should be at the same time tabulated and
noted in red on these charts, is; - The existence of high-tension electric
conductors, which at present form fhe greafest danger to atrships, and the
position of spots where shelter can always be found from certain winds.
The latter would form havens of refuge or airship harbours, and
possible landing places.

It is suggested that the projected industrial census of Germaay, to be
carried out in 1907, would form a suitable occasion for the collection of a
certain amount of the above information (more especially the presence of
high-tension electric wires), which could be enfaced upon existing maps,

An obvious reply to the article is that most of the lights that exist in
peace would not exist in the theatre of operations during war ; and that
therefore even carefully made *lght-charts” based on peace conditions
would be quite erroneous, Moreover, it would not be difficult to misiead
aeronauts hy the use of bogus lights and the transference of well-known
light patterns to quite fresh spots.

E. D, Swixtoxn.

Revue Genigalty pES Cuemins ne FEx,
October, 1506

IncaspEscexnT (348 Lionrixe ror Tramxs, —For some time, as was noted
in these columns, experiments with lighting of trains by incandescent gras
have been in progress on the Eastern Railway of France; and this
article now summuarises the resolts of experience with the upright mantle
burner—the type originally introduced—as compared with the inverted
incandescent burner with globular mantle which has been adopted on
the Western Railway of France. It may be remarked that our L.INW.R.
have also tried the inverted type,

The lighting comparisons were conducted by photometer tests and by
figures as to the endurance of the mantles in ordinary working.

Although the inverted style is neater in appearance—not being sup-
ported underneath —it is first to be remarked that this nature of burner is
specially suited to burn poor gas, f.e. of small Hluminating power, whereas
the Eastern Railway Company have in existence plant for the production
of rich gas which can be conveniently used with the upright mantle.

The photometer resuits show that, while the inverted burner gives &
more brilliant light directly underneath, it does not cast such good illumi-
nation into the parts of the compartment further from the lamp, and it is
the corner seats that arc usually favoured by passengers. There are a
number of diagrams showing the intensity of the light in candie-metres.
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Again, the endurance of the inverted mantles is not great, though of
course it may be that a tougher type may yet be produced which will last
longer. Actually 67°2 per cent. perish within 15 days of work, whereas
the upright mantle averages a life of 6570 days in fast trains and 100—
110 days in suburban traffic,

C. E. Vicress.

Revur oo GéExte Mivitaze.

Oclober, 1906,

Trraroorosrarsy. —Conclusion of the article which was commenced in
the September number,

DiriisLy Bacroons.—Details are given of various experiments that
have been made from time to time to ascertain the most suitable form of
propelier for acrial navigation, The efficiency of a screw working in air
is much increased if it is allowed to move forward, so that each blade
comes in contact with an undisturbed mass of air. For this reasgn all
experiments made with fixed propellers are misleading, It is not as yet
possible to calculate the most efficient form of propeller for any particular
case ; but generally for a motor of given weight the best results will be
obtained from a screw of large diameter, with fow blades, turning
comparatively slowly, The article will be continued.

Jo E. E. Craster,
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- CALIFORNIA.

A SPLENDID INVESTMENT, WITH AN IDEAL EXISTENCE, IN
WORLD-FAMED RIVERSIDE, CALIFORNIA.

AN opportunity occurs of SECURING 2 few well-matured WASHING-

TON NAVEL (or Seedless) ORANGE GROVES AT RIVERSIDE,
CALIFORNIA, at a price which wili yield about 15 per cent, on the capital
invested. No expense has heen spared bya syndicate of English gentiemen
since 18g8 in developing this estate, which covers some 6oo—700 acres,  If
desired, arrangements can be made for the management and maintenance
of orchards, at a reasonable rate, as also for the packing and selling of
the crops in the best markets, A CAPITAL OF ABOUT £500 IS
NECESSARY. Arrangements can be made for a cash deposit of one half
of the actual purchase price, the halance remaining on mortgage for a
period of years to approved purchasers, References can be given to gentle-
men of the highest standing in England. RETIRED NAVAL AND
MILITARY OFFICERS COULD NOT CHQOSE A MORE IDEAL
SPOT THAN RIVERSIDE, CALIFORNIA, IN WHICH TO SETTLE
DOWN, The climate is unexcelled ; the society is good. There are three
excellent social clubs, also clubs for polo, golf, and lawn tennis. FIRST-
RATE WILD DUCK, QUAIL, DOVE, AND OTHER SHOOTING. Polo
ponies are cheap, as is also their feed.  Living expenses and house reat are
very reasonable, As every investigation of this property is courted, the
Press are cordially invited to interview us.—For further particulars write o,
or call on, The California Real Estate Agency and Inquiry Bureau, 21,
Copthall Avenue, London, E.C.

HAWKES & CO.

TAILORS AND MILITARY QUTFITTERS, CAP AND ACCOUTREMENT
MANUFACTURERS,

14, PICCADILLY, LONDON.

FPatroniged by wany Oficers of the Royal Engincers.

Soda Water Machines

As supplied to the R.A. Canteen at Woolwich and many
leading Regiments . . .

Hayward-Tyler & Co., Ltd,,

{BustNess EsTapLisxED 18135},

99, QUEEN VICTORIA ST.. LONDON, E.C.

Telegrama: * TviEROX.” Telephone; 152 Bank,




'MR. E. CARLISLE, M.A. (Cantab.),

AND
MAJOR M. H. GREGSON, late R.E.,
Prepare Candidates for the Navy and all Army and Civil Service Examinations at -
5 & 7, LEXHAM JARDENS, KENSINGTON, W.

We have retained the services of all the Tutors who have been so remarkably successful in past
years, aud continue 1o receive both resident and non.resident candidates.

Recent Bucoesses Include:—

STAFF COLLEGE, AUGUST, 1906.

The following Officers. whose are arranged in regimental order, were succassful from us at
the recent Competitive E ination for admission to the Slaﬁ?ColIege.
Capt. C, Evans, R.F A, Capt._and Bt Major F. R. Hicks, Hamp-
o» G, C. Memick, D.5.0., R.G. A shire Regt.
s W, H, Moore, D.5.0., R.G.A. Capt. H. S. Williams, Dorsetshire Regt,
5 J. P. Mackesy, R.E. » B.D. L. G, Anley, 0.5.0., Essex Regt.
» B, W. B, Bowdler, R.E. Capt. R. 8, Hamilton.Grace, Durham Light
v F. D, Farquhar, D.5.0., Coldstream Infantry,

Guards, *Capt. H. F, Baillie, Seaforth Highlanders.
*Capt, R. G. Patker, Ri. Lancaster Regt, s+ P. 5. Allen, Gordon Highlanders.
Capt. G, N. T. Smyth-Osbourne, Devon. . {(.K. Cochrane, Leinster Regt,

shire Regt. . . L. Ricketts, Indian Army.

Capt. V, H. M. de l2 Fontaine, East Surzey »w  W. K, Bourne, Indian Army,
. Regt, ys  F. W. Lumsden, R.M. AL

The fcliowing Offeers received nominations :—

Capt. H. C. Bickford, 6th Dragoon Gaards,

Capt, C. J. C. Grant, Coldstream Guards,

Capt. W. D. Wright, v.c., Royal West Surrey Regt,

Capt. €. H. Harington, B.5.0., Liverpool Regt,

Capt. H, Wake, n.5.0., King’s Royal Rifle Corps.

Capt. and Bt. Major N. ]. G. Cameron, Cameron Highlanders.
Capt. G, P, Graot, 1.5.0., Indian Army,

SANDHURST, JUNR, 1906,

FIRST ...... A G, Armstrong ..., 5,541 | I26th ..., R. P. T, Ffrench............ 3,827
48th .......H. G. Gauntiet ............ 4,815 | 1815t ......... C. W, Molony........ccooe. 3,445
6yth ... Macdonald............... 4290 | 186th......... P, J. L. Synnott .« 3,386
Sgth ........W. G. Bagot-Chester...... 4,115 | Igath.........R, M. Aylmer ., - 3339
goth ... A G, Ottley ..,............ 4,105 | 197th.........0. Gongh. ... cvaeceee, 3,262
93rd .. .....A. P. Williams-Freeman 4,004 [ 201st.........P. W. J. A. Stomm ... ISk

Iisth........D. M. Black ............... 3,940 | 2igth.. ......B. W, Molony ............ 2,881
125th ... W | King-King ......... 3,816

WOOLWICH, JUNE, 1g906.
st ... w. Jo 8. Barkworth ..,

. e . 6,483
DECEMEER, 1405,

SECOND ..H. G. MacGeorge........, 7,196 | ISth ......... R, Crofton ...eeeirevvenns 6,330
FOURTH...G. Waltonr .................. 7,086 45th .........D. Stephenson eeer 54899
FIFTH ...... H. A. Cox 6,967 | 4th ... J. Kennedy .....oove curvenes 8,711

This was the First Examination under the new regulations, and onr pupils secared THREE
out of the first FIVE places,

MILITIA COMPETITIVE, MARCH, 1966.

............................. o 2,304 | W, F, Anderson ... . vore 1,047
- 2,105 | D, C. Robinson ... 1879
E,049 | F. A Bownng oveeiciecinire e, 1,899

*Read partly at the Ammy College, Aldershot,

- ARMY QUALIFYING, 1906.

Nineteen passed.

Speclal Arrangemsnts have beer made for the Army Qnalifying in pext
Examination.
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