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FIELD TROOP SUMMER TRAINING, 1912,
Comprled by Carr., H. J. Erezs, RE.

I't has been suggested by the Inspector of Roval Engineers that the
publication in the R.J. Fournal of the tactical-technical Schenies
carried out by the 1st, 3rd, and 5th Field Troops, R.JL., this year—with
coimments on the variows points brought to notice—would be of
interest to officers concerned in the training of other Engineer Iiield
Units.

The Field Troops, R.E., do annually six wecks Sunmner Traming in
Camp. For those in England this consists of three weeks bridging
and rafting practice (latterly on the Thames) by each Troop separ-
ately, and three weeks Combined Training together on ¥ Schemes ”
with as inuch practical work as possible included.

This year the Individual Camp was just below Streatley-on-
Thames. The Combined Camp was also to have been there. DBut
the Troops were ordered by the War Office to prepare the camps in
the Army Manccuvres area for the Cavalry Divisional Training, and
fo carry out their own Combined Training in the same area ; so the
Conmibined Camp was located at Newton, one of the Cavairy Camp
sites soutli-west of Cambridge.

Owing partly to inclement weather, and partly to days having to
be put aside for work in connection with Camp preparation and
movements to Brigade Cawmp sites, the actual number of working
days on “ Training " was somewhat less than usual,

Capt. R. Hutchison, 11th Hussars, of the Directorate of Military
Training, kindly came down to Newton at the commencement of the
Camp, and assisted with the preparation of the General and Special
Ideas.

The main points aimed at during this year's training were :—firstly,
rapidity in forming decisions as to the occupation of localities and
the work to be executed, and in the actual commencement of work ;
secondly, intercommunication beiween troops,

In ail schemes the actual work was carried out as far as possible,
e.g. dummy charges fixed for demolition and fuses or leads laid, tools
required for works laid out, etc.

On two bye-days memory-map-reading was practised by N.C.O.'s.
A sample exercise and explanations are given at the end of the
Schemes. This affords a very useful exercise in map-reading and
memorizing and in observation and deduction,
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Reference L-inch Manceuvre map, Southern Sheet, or i-inch G.5, map,
Shieet 3s.

GENERAL IDEA.

. BLUELAND and BLACKLAND, first-classCountinental Powers,
are at war on the Continent of Europe.

BLUELAND has gained control of the sea north of the ENGLISH
CHANNEL,

2. REDLAND (Lagland), an ally of BLACKLAND, is just com-
pleting her mobilization of one Cavalry and six Infantry Divisions,
and is undecided whether or not this lorce shall be sent to the Con-
tinent to help BLACKLAND.

3. BLUELAND, in orderto prevent REDLAND from sending any
troops 1o BLACKLAXND'S assistance, has invaded REDLAND with
a force of one Cavalry Division, a number of ¢yclists, and two Corpa.

These troops have Janded at KING'S LYNN and are marching on

1.ONDOX,
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SCHEME “A”

(i.). Rapid Reconnaissance of a Position.
(ii.). Deliberate Preparation of a Position.

SPeEcCIAL IDEA No. 1.

1. The REDLAND Government have hastily collected all avail-
able troops to drive out the invader. They have concentrated by
rail in the area BEDFORD—POTTON—HITCHIN—LUTON,
with the Cavalry Division about ROYSTON.

2. As far as can be ascertained the positions of the respective
forces at 2 pam. on the 1st of June are :—

(a). REDLAND.

Cavalry Division on the line ROYSTON (4th Brigade)—KNEES-
WORTH (1st Brigade)—ORWELL (2nd Brigade)—Headquarters at
ORWELL.

Infantry columns billeted in depth with their heads at BALDOCK,
ASHWELL, DUNTON, GAMLINGAY. Army Headquarters at
BEDFORD.

(0. BLUELAND.

Cavalry Division and cyclists at NEWMARKET, one Corps at
BRANDON, and one Corps at THETFORD (16 miles N.E. of
NEWMARKET).

Patrols are reported to have been in BOTTISHAM, FUL-
BOURNE, BARTLOW, and LITTLE THURLOW at 6 am,

3. At 4 pm. GO.C. Red Cavalry Division after a conference with
Red G.0O.C.-in-C., issued orders of which the following is a préicis /—

“The Division will move forward to-morrow and make good the
high ground between GUNNERS HALL, two miles N E. of LITTLE
ABINGDON, and CHERRY HINTON.

# The Division will march in three columns, which will move vid
TRUMPINGTON, GREAT SHELFORD, and WHITTLESFORD.
Each column will furnish its own advance guard, which will be
accompanied by a Field Troop.

“On arrival on the above-mentioned line the Field Troops will
strengthen the position WORSTED LODGE-~—RESERVOIR under
mstructions from the C.R.E”
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The following special instractions were issued to the C.R.E. by the
G.O.C.:—

“As soon as the advanced guards have got beyond the lne
WORSTED LODGE—RESERVOIR, T wunt you to reconnoitre

this line and report :—

“(i.}. How it can best be strengthened.
“(ii.). What working parties vou will require to assist you.

“The time available for the work will probably be about six
hours; and the Division will hold the ground for 24 howrs until
welicved by the Infantry, who will occupy the ground with the
strength of one Division,” '

Lxercise (4)—C.R.E. will issue preliminary instructions to 0.C.'s
Field Troops, whick are in billets allotted to Brigades.

Lxercise (B).—C.R.E. will report as instructed by G.0.C.

Exercise (€C)—Cuavalry will be allotted to assist in the preparation
of the line, tasks assigned, and sappers distributed for work and
supervision.

Fxercise (A)—C.R.E. issued the following instructions to 0.Cs
Field Troops by Troop cyclist orderlies attached to Headquarters :—

“ The Field Troops will strengthen portions of the position referred
to in Divisional Orders as follows 1 —

“sth Field Troop. — WORSTED LODGE — COPLEY HILL,
exclusive.

“ast faeld Troep. —COPLEY HILL inclusive
POINT 22 exclusive,

“ard Fleld Troop—POINT 22 inclusive to RESERVOIR.

“ Each O.C. Troop will reconnoitre his seetion and report—

“(i.). How it can best be strengthened. _

“(i). What working parties and extra tools he will require, on the
assumption that about six hours are available for the work. The
Cavalry will hold the position for 24 hours until relieved by Infantry.
The dispesitions should be such that the arrangements are capable of
expansion for the line to be held by one Division of Infantry,

“0O.Cls will hand in reporis personally at COPLEY RILL as soon
as possible after 1.30 aum.”

The scheme was so timed that about one liour was available for
0.C.s Troops to malke their reconnaissance and the C.R.E. to prepare
his veport before the supposed awrival of the G.O.C. at COPLEY
HILL. The line taken up presented no particular difficultics. The
C.R.E. was able himself to make a cursory inspection of about
two-thirds of the line in the allotted time.

road junction at
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COMMENTS.

(1). The necessity for punctual report at the rendezvous was not
realized in every case. In the time given the C.R.E. was not abie to
make a thorongh recomaissance of the line himsel, and for certain
portions of the line he had to depend entirely on the reports of his
subordinates.  From their reports, combined with his own observations,
the C.R.E. would, in such a case, advise the G.O.C. on the points
mentioned in his special instructions. The G.O0.C. would then give
orders for the detailing of working parties as far as the tactical
situation would permit. If, however, the reports were not up to
time, as actually happened in this instance, there would be consider-
able danger of all the Cavalry passing the line and of the C.R.E, having
to carry out his suggestions without any working parties at all, This
of course might happen even if the reports were in time, if the
tactical situation demanded it.

(2). In the orders to the G.O.C. Cavalry Division, issued by the
G.O.C-in-C., the phrase used with regard to this line was “ The
Cavalry will make good the line.” This phrase was taken to mean
that the Cavalry would operate well in front of the line and not plant
themselves on the line itself. Exercises (A) and (B) thercfore
resolved themselves into, firstly, a reconnaissance, and secondly, the
employment of the Field Troops up to the time when the hne would
be defintely settled by the C.R.E. and such working parties as had
been given him by the G.O.C. had been distributed to sections. Up
to this time the Sappers of the Ficld Troops could be emploved in
collecting tools and materials and making a detailed inspection of
localities that would probably be used.

In Exercise (C) it was supposed that one regiment was allotted for
strengthening the whele line, and the C.R.IE. allotted one squadron
from that regiment to each of the three sections. No material
alteration was made to the line suggested by the three O.C.'s
Troops.

{3). Some difficulty was experienced by O.C.’s Troops in meeting
each other at the ends of their sections for the purpose of connecting
their flanks. After considerable discussion on this point, it was
decided that the most effective way of overcoming this difficulty was
for each O0.C. Troop to place one man at each end of his section, to
act as a post-office {or messages, and to guide officers and orderlies
to their Troops. The O.C. Troop would start reconnoitring his
section from one flank, and drop an orderly at that flank with
instructions as to how that flank was to be occupied.  He would send
an orderly to the other flank to get similar information from the olficer
in charge of the next section. Each of these orderlies would be
informed of the probable whereabouts at certain hours of his own
a.C.
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{4). When two or more officers are called upon to report on sections
of a defensive position or other locality, and they are required to or
are likely to submit sketches or enjargements from a map, the C.R.E.
(unless some permancit understanding on the point exists in his
command) should give instructions as to whether the sketches should
be drawn with two edges of the paper true north and south or whether
they should be drawn with edges parallel to the supposed line of the
enemy’s advance ; unless this is done a variety of orientations will
result, and it will be impossible to piece the sketches together so that
they can be read as one. In the case of a &ne being reconnoitred, it
seems most convenient for the sketches to be drawn with two edges
running north and sonth and with place names east and west, as in &
map, while the information re allotment of troops, position of machine
guns, etc., etc., is entered so as to read when the sketch is held facing
the enemy ; the sketch can thea be casily compared with the map
and yet be conveniently read with reference to the tactical problem.
Inn other cases, the sketches would usually be best made exactly as
a map.,

As War Diuries apparently require to be accompanied by copies of
all reports, messages, orders, ete,, officers should accustom themselves
to making all sketches in duplicate.

(5). The tools of Cavalry regiments are carried in a limbered G.S.
wagon with signalling equipment. In cases of this sort, where the
occupation of the line is contemplated overnight, some arrangement
should be come to with Divisional Headguarters for brigading the
tools of a brigade, so that the tools can be feiched up without
delay.
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SCHEME «B.”
Night Raid on Hostile Railway Communications,

SprECIaL IDEA No, 2,

In addition to the orders and instructions referred toin Special Idea
No. 1, paragraph 3, the following was also issued confidentially :—

“The C.R.E. will detail three parties of Engineers, which will leave
to-night with escort of one Squadron each from the 1st, 2nd, and 4th
Brigades, and move and act as follows :(—

“(1). From 1st Brigade (ROYSTON) vid NEWTON, and south-
east of NEWMARKET-ABINGTON ROAD, and destroy the
railway between SIX MILE BOTTOM and NEWMARKET.

“{2). From 2nd Brigade (KNEESWORTH) »id NEWTON and
south and east of CAMBRIDGE, and destroy the railway between
STOW-CUM-QUY and SWAFFHAM PRIOR.

“(3). From 4th Brigade (ORWELL) vi¢ NEWTOXN and west and
north of CAMBRIDGE (avoiding that town), and destroy the line
between FEN DITTON and WATERBEACH.”

C.R.E. issued the f{ollowing instructions (by Troop cyclist orderly
attached to Headquarters) to each Field Troop :—

“ You will send with the squadron from your brigade two parties
of eyclists with demolition materials,” )

Exercise (D).—At 10 a.m., report very briefly :—

(i.). How vou think the Squadron should be employed.
(il.). At what time and by what routes you would move.
(iii.). What steps you would take to decide how, where, and
when your separate parties would act.
and (iv.). Parade vour parties ready equipped.

N.B.—For purposes of instruction as many parties as possible
should be employed, both cyclists and mounted.

Exercise (F£).—(i.). Carry out your march and demolitions with all
your parties in accordance with the plans approved after discussion on
the points raised in Exercise (D).

Dummy charges to be actually placed as {ar as possible.

(ii.). Report on the exercise at 3.30 a.m., on Saturday, 3rd inst., at
LODE.
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COMMENTS,

{1). It was agreed that when time was available, the way to carry
out these distant demolitions was to occupy two nights and one day
in the process. On the first night parties with their escort would
proceed as near as possible to the proposed site of the demolition, and
the escort would there be dropped.  The demolition parties would e
concealed during the next day in somne copse or building within sight
(if possible) of their objective ; the route would be ewcplorad (plobabl\'
with field glasses), and if possible the objective reconuoitred. During
the second night the demolition party would proceed on foot to
execute its task, and on completion of the work would retire to their
escort, which would act as the rallying point.

In this exercise the conditions were that the railways should be
destroyed on the sane night, The question then arose as to whether
it would be better to act by force or by stealth. DBy “acting by
force " is meant that the escort should overpower the picquets on the
railway and keep off reinforcements until the work of destruction had
been completed. “Acting by stealth” would mean that the escort
would take the demolition partics as far as they could with a reason-
able hope of uot being disturbed by any formidable opposition,
and that from that point the demolition parties would proceed alone
and unobserved. AN three troops decided on the latter method;
and, generally speaking, advanced to within about three miles of
their objectives, there dropped their squadrons, and proceeded on
foot.

(2). The question of the timing of several demolitions was discussed
on the completion of the exercise. It was agreed that, in order to
get as good a result as possible, a definite hour should be fixed before
which no actuat demolition should take place, unless any party were
interrupted. By this means the danger of one party letting off their
charge before the second or third party were ready to do so would
be considerably reduced. An ample margin of time mast, how-
ever, be given to allow for the delays on the road which are certain
to occur.

(3). Three minor points, which are of interest, arose in this exercise.

i the first place nearly all the supposed culverts and bridges turned
out to be level crossings. The difference of the conventional signs
ou the 4-inch map is just noticeable when the map s examined care-
fully in a good light.

Secondly, an observer, who was waiting on a culvert for the
approach of one party, heard the horses of that party on the road at
a distance of 2% miles; but he did not hear the party itself cross
the railwav in order to attack 1t from the rear at a distance of
qoo0 yards. Obviously demolition parties should when possible
praceed on bicvcles and not on horses, '



1g12.] FIELD TROOP SUMMER TRAINING, 1912, 297

The method of attack from the rear seems very sound, as a seutry
might easily take movements of a party behind him to be those of
his own side.

Thirdly, one of the few culverts was of peculiar construction. The
rails rested on Jongitudinal sleepers on chocks in trough girders, and
the spaces between the rails were filled with steel or iron plate
decking ; the stream under the culvert was deep water. In the pitch
dark it took a considerable time to ascertain the construction of the
culvert, and the fixing of charges was a difficult matter.
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SCHEME «C.”

(i.). Preparation of Bridge Heads.
(#.). Hasty Reconnaissance of a Defensive Line.

NARRATIVE.

On the night of the 1st—2nd June, the attempts on the railway
lines met with some slight success. Rails were removed in two
places, and the small culvert 1 mile cast of LODE station was
destroved.

On the 2nd June, the Cavalry Division held the line RESERVOIR-
WORSTED LODGE, but were hard pressed along their front, and in
the late afternoon forced back to their defensive position.

SPECIAL IDEA No. 3.

At 11 pam, on the evening of the znd June, the G.O.C. Cavalry
Division gave the following confidential instructions to the C.R.L.
verballv 1 —

“The Division will retire slowly to-morrow west of the line of the
R.GRANTA. Tintend holding this line from GRANTCHESTER to
WHITTLESFORD, both inclusive, until the arrival of the Infantry
columus, which I expect at 4 p.m. to-morrow.

“You will arrange for defence of the river crossings with the
Enginecrs at your disposal, assisted by one regiment of Cavalry.

- “No bridges are to be destroyed.

“ You will also report by 10.30 a.m. on the suitability for defence

of the line indicated.”

The C.R.E. issued orders, of which the following is a summary, by
Troop cyclist orderlies 1—

“’The Field Troops will prepare the defence of the crossings of the
GRANTA from GRANTCHESTER to WHITTLESFORD, both
inclusive, with a view to the occupation of this line on the west of
the GRANTA.

“ st Troop—WHITTLESFORD STATION inclusive to PAPER-
MILL BRIDGE inclusive.

“3th Troop~—PAPLERMILL BRIDGE exclusive to HAUXTON
MILL BRIDGL inclusive.

“3rd Troop—HAUXTON MILL BRIDGE exclusive to GRANT-
CHESTER inclusive.

¥ A squadron of Cavalry will report to each Troop at 1o a.m. at
GRANTCHESTER, GREAT SHELFORD, and WHITTLESFORD
respectively.
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“ Bridges are not to be destroyed, but may be prepared for
demolition provided traffic is not obstructed.

«0.C.'s Troops will also reconnoitre their sections, and report 1o
me by 9.45 a.m. at HAUXTON MILL as to the suitability of their
sections for occupation by a brigade of cavalry and as to artillery
positions.”

Exercise (F)—0.C’s will reconnoitre and report as instructed in
C.R.E.s orders.

Working parties and tools will be distributed, and tasks allotted.

Exercise {G).—Subalterns will submit sketches of the sections of
the line allotted to their Troops, showing :—

(i.). Positions selected.
(ii.). Troops suggested for occupation.
{1ii.), Works proposed.

N.C.O/s will submit sketches of localities and works allotted to
them, and a statement of working parties, tools, and time.

COMMENTS.

(1). Regarded as an exercise in reconnaissance, Scheme “C" was
a variation of Scheme * A" In this instance, O.C.'s Troops, in order
to get their reports submitted punctually, had only sufficient time to
canter and trot round the sections allotted to them., The nature of
the country was such that the C.R.E. could, by the time at which his
report was due at Divisional Headquarters, do no more than make a
very partial examination himself and coliate the reports of his sub-
ordinates. A definite hour had been fixed by the G.O.C. for the
rendering of the C.R.E.’s report ; it was therefore assumed that the
G.0.C.'s tactical dispositions might to 2 large extent be dependent on
that report, and the importance of punctuality was thus emphasised.

(2). As regards the preparations for defence of the crossings, this
Scheme differed from Scheme ¢ A7 in that no delay need be incurred
in actually starting work, for the line indicated in C.R.E.s orders was
a very definite one, a long natural obstacle ; and the only variation
possible was whether bridge heads should be constructed in front
of the crossings or whether defences should be prepared In rear.
The works to be undertaken were perforce isolated, and the main-
tenance of a connected line between these works was of secondary
importance.

(3). The questions to be answered m order of importance in this
case were 1— '

(i.). How can I best assist the retirement of our cavalry ?

{ii.). Can I make my dispositions such that, in addition to (1),
I can facilitate the advance of our troops to-morrow when we
expect to be reinforced 7
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On examination of the ground, it was found that the decision of
the question whether defences should be constructed in front or in
rear of the passages was at each place entirely dependent on the
locality itsel. At the GRANTCHESTER crossing, for instance,
the only possible line to hold was found to be the east edge of
TRUMPINGTON willage; at HAUXTON and GREAT SHEL-
FORD the defensive post was slightly in front of the bridge ; at
WHITTLESFORD the main defence was well behind the streanm.

(4). Other points which arose in the discussion on the exercise
were as follows ;—

Having placed the locality in a state of defence, careful arrange-
ments must be made for leading into the positions the troops detailed
to occupy them. This, it would appear, can ouly be done by sending
officers to meet the troops on the line of retreat some distance in
advance of the positions.

Counsiderable confusion was caused at one place by an officer issuing
orders to a N.C.O. partly by word of mouth and partly In writing,
with the result that his instructions were entirely nmrisunderstood
and only the written orders carried out. If, in cases where subse-
quent supervision is difficult or unlikely, there is not time to give all
necessary instructions in writing, at least the main headings of the
instructions should be clearly given in writing, and these written
instructions should then be amplified by verbal explanations.
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SCHEME “D.J
Engineer Reconnaissance for Materials,
(Officers and N.C.O.'s).

Exercise (I1).—~The C.R.E,, from a map, issued the following order
on the supposition that the information collected might be useful to
Field Companies later on,

“1. The Field Troops will make an Engineer Reconnaissance of the
areas in CAMBRIDGE specified below.

3rd Troop.—Area bounded by (—

N.W.  Gonville Place. |
S, Hills Road. . All inclusive.
N.E. Mill Road.

15/ Troop—Area bounded by :—
N. River Cam.
. Victoria Avenue, Emmanuel Road, Parker
Street, to south corner of Parker’s Piece. ! Inclusive.

South boundary of Downing College.
W, The River Cam,

s

5th Troop—Avea bounded by 1 —
W, Newmurket Road.
. G.I. Railway to Ely.
S, Al Road exclusive.
W. Last boundary of Christ's Piece exclusive,

2. This reconnaissance has special reference to materials suitable
for bridging. :

“ 3. Troops will rendezvous at the Market Place, and O.C.'s wiii
subuit reports to the C.R.E. there at 11.30 a.m.”

COMMENTS,

1. This Scheme was timed so as to give about 1L hours in
CAMBRIDGE before reports had to be given up. O.Cs Troops
were not supplied with maps of Cambridge beforehand. Two
officers bought suchl maps on wriving in CAMBRIDGE ; the third
officer did not do so, and his report was not delayed thereby. The
Scheme was well carried out, and reports submitted punctualtly.

2. In the area allotted to the 3rd Troop, the S.E, boundary was
undefinable on the C.R.E’s map and was not defined. It turned out
that on this side, beyond the Railway Station, was one of the two
largest builder’s yards in the town. When possible the C.R.E.
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should make a personal reconnaissance before allotting areas in a lurge
town, and areas should definitely include or exclude principal roads.
(In a shmilar exercise at Maidenhead last year, @ road which was
apparently outside the industrial area was given as the boundary
bBetween two units; neither unit reconnoitred the road, and it
contained the largest timber yard in the place).  These reconuaissances
show that a very large quantity of engineer material is to be found
even in comparatively small towns; they also show that that most
useful article, the beer-barrel, is to be found n large quantities, but is
often overlooked.

3. The following other point was raised in a discussion on the
Scheme :—

In most cases the troops were subdivided mto parties of three
or fout, to whom arcas were allotled and by whom materials of all
sotts were searched for. © In one case, however, materials were
looked for by men according to trades, 1hat is to say, carpenters
reconnoitred only for scantlings and scaffolding, iron workers for
girders, bolts, etc., and so forth. The question szems to be one of
personal taste ; but it is suggested that for general building materials,
such as are of use in field engineering operations, all sappers should
be sufficiently trained to know what is useful and what is not; whilst
for spectl stores, o.g. Portland cement, girders, traction engines, and
vehicles, experts should be detailed if such stores are required.
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SCHEME «L”
Occupation and Defence of Close Billets.

NARRATIVE.

On the 3rd June, the Cavalry Division retired behind the line of
the river GRANTA, and held that line tili the moming of the 4th
June. Infantry colummns then began to arrive.

“At 4 pam. on the gth June, the Cavalry Iivision again advanced
across the GRANTA in a north-easterly divection.

Sprciat Inea No. 4.

At 6 p.m, the positions of the Cavalry columns were as lollows i—

i
| 2nd Bde., Divl.

15t Bie. | Headquarteis, and 41k Bde.

| v, Troups,

l

Advanced Guards [MUTLOW HILL FULBOURN [TEVERSHAM

Main hodies . WORSTED AMEGGS HILL JRESKRVOIR
LODGE

" The 3rd Brigade was operating independently to the front.

The disposition of the IField Troops was as follows :—

Mounted men with advanced guards, cyclists and vehicles in rear of
leading regiments of main body.

At 6 pm. the Brigades were ordered into close billets at SIX
MILE BOTTOM, LITTLE WILBRAHAM, and LODE respectively,
with Divi. Headquarters at BOTTISHAM, Divisional Troops (less
Engineers) at GREAT WILBRAHAM, and the 3rd Brigade on the
line SWAFFHAM PRIOR—NEWMARKET.

Exercise (F).—C.RI.L issued the following orders :—(i.). 0.Cs
Troops will submit sketches showing the billeting arangements of
their Brigades, including allotment of troops, defensive arrangements,

~alarm posts, and watet supply.

(ii.). Water supply as for a Brigade will be actually carried out,

NoTE—Attention 18 drawn to Field Service Regulations, Part 1,
paragraphs 43—34."
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Later on orderlies were sent 1o each of the Field Troops, to the
billeting areas of their Brigades, with instructions that the Lield
Troops were to march to BOTTISHAM, and to close billet there
on completion of the task allotted to them in the exercise. The
Troops wrived during dusk and after dark, and billeted in a farm
hired for the purpose. An alarm was sounded at 3 am, and the
Troops turied out on their alarm posts ; the time taken to turn out,
ready for the road, was between twenty minutes and half an hour
respectively for the first and last Troops.  The night was a very
dark one,

The CR.E. and Adjutant worked out Lixercise (J) (1) with regard
to BOTTISHADM itself, and other dispositions were examined and
discussed on the following morning.

COMMENTS,

t. Considerable doubt exists as to the methods which should be
adopted for protection of Cavalry in close billets, Regulations on
the subject are, it is submitted, generally obscure, and do not appear
quite to meet war methods which have not yet been put into actual
peace practice in this country. It is understood that in close billets,
men, as necessary, would be told off to occupy certain peiuts in the
perimeter (e.¢. barn walls, garden hedges, farm windows), and on
alarm would go to those points; the surplus would go to the alarm
post of the unit, which would more properly be termed the assembly
post for the local reserve. The general alarm post would appear to
mean the assembly post for the general reserve, fe. for the unit (if
any}, or the part of such wait, which was not allotted any position on
the perimeter. ‘

It is believed that the regulations are under revision. An authori-
tative solution of this problem by the general staff would be of great
value.

2. Two pomts of interior economy arose dwring this exercise viz.
method of carrving cleaning gear, and supply of canvas buckets. The
best method of carrying cleaning gear is to have a small stout cloth
bag (made for it under Troop arrangements), and to carry it strapped
to the offside ol the saddle,

Buckets are issued on a certain scale for mancuvres; they
should form an article of Troop equipment at the rate of one for
every two horses, and for riding horses should be carried on the
saddle,

3- The disposal of rifles when in billets requires very careful
attention. In close billets they would be with the men; in open
billets they would be placed under a sentry in cach house (sce
SR, L., paragiaphs 52—34).
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4. It was pointed out on this Scheme that it is quite probable that,
in a case where Brigades got into either close or open billets in a
Brigade atea, a I'ield Troop might be allotted a building or buildings
in a detached position.

In such a case the unit becomes entirely reSponsible for its own
immediate protection. It is therefore considered necessary for O.C.'s
Troops to pay considerable attention to the training of their units in
simple protective duties and in fire control and fire discipline. The
latter training has been much neglected since the abolition of field
practices in the annual musketry course of the Royal Engineers.
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SCHEME “«FE.”

{i.). Bridge Demolition.
{ii.}. Defence of a Locality.
(iii.). Tactical Use of Field Troops.

NARRATIVE,

Ou the sth and 6th June, fighting took place in the neighbourhood
of NEWMARKET, with the result that the BLULLAND troops in
that area were driven back in some confusion on THETFORD.

Considerable BLULELAND forces, however, were reported on
the afternoon of the 6th to be at WISBECH and advancing on
CAMBRIDGL,

The REDLAND Commander-in-Chief determined to change his
line of communication to the line HERTFORD—CAMDBRIDGE,
and to retreat in the direction of the former place,

This movement was begun on the night of the 6th June, covered
by the Cavalry Division, and was continued on the 7th June.

SreclaL IDEA NO. 5.

At 8 a.mn. on the 8th, the position of the opposing forces was as
follows :—

REDLAND.—Infantry columnns on the line ROYSTON—CHRIE-
HALL—LITTLEBURY.

ist Cavairy Brigade ... FOXTON.
2nd Cavalry Brigade and Headquarters
Cavalry Division... «oo. THRIPLOW,
4th Cavalry Brigade ... w. WHITTLESFORD.
ard Cavalry Brigade ... ... GUXNNER HALL.

The rear guards of the 1si, 2ud, and 4th Cavalry Brigades were in
touch with the encmy’s mounted troops on the line HASLING-
FIELD—HAUXTON—SHELEFORD.

At 8.30 am. an order, of which the following is a summary, was
communicated to the C.RE, :—

“The 1st, 2ud, and 4th Brigades with Divisional Artillery will
concentrate at CHRISHALL GRANGE.

“ The Engincers will, under the orders of the C.RE. :—

“ (i.). Destroy the bridges over the GRANTA from WHITTLIES
FORD STATION exclusive to GREAT CHESTERFORD
inclusive.

“ {ii.). Prevent the enemy crossing between these points.

“(iii.). Hold ICKLETON.
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“The 3rd DBrigade will retire slowly on LITTLE CHESTER-
FORD.”

NoTE~—For this scheme the GRANTA is considered unfordable,
except where fords are shown on the 1-in. O.S. maps.

Exercise (K)—At 8.30 am. 0.C's Field Troops received orders
from the C.R.L. of which the [ollowing is a summary :—

“ Reference Divisional Orders issued this morning, the sth Fleld
Troop will destroy the bridges from WHITTLESFORD STATION
exclusive to HINGSTON FORD ; this Troop will block HINGS-
TON FORD and arrange for its defence.

“ The 1st Field Troop will destroy the bridges from HINGSTON
FORD exclusive to ICKLETON MILL inclusive ; and the 3rd Field
Troop from ICKLETON MILL exclusive to GREAT CHESTER-
FORD inclusive.

All personnel not required for the demolitions will rendezvous as
early as possible at ABBEY FARM, 1ICKLETON, with the excep-
tion of a half-troop of the sth Field Troop, which will defend
HINGSTOXN FORD and send patrols as far as HILL FARM and
WHITTLESFORD STATION.

COMMENTS.

{1). The orders were carried out differently by the three Troops.
Oune O.C. divided his Troop, and sent parties independently to their
two bridges and the ford previous to reconmoitring ; another took
the whole Troop along his section and dropped men as required ; the
third sent an officer forward to reconnoitre, aud took no action until
his report had been received, In the last case considerable delay was
incurred, as the officer’s horse got away in a ford, and it is doubtful
whether, owing to this delay, the bridges in that section would have
been destroyed in time. The correct procedure, it is thought, would
be to send parties iinmediately to the sites of the demolitions, and to
get tool carts with explosives to them as soon as possible, Speed in
accomplishing demolition of the bridges was in this case of the
greatest importance.

(2). The C.R.E. reconnoitred ICKLETON willage, and divided its
defence between the 3rd and st Troops, keeping the half-troop of
the sth Troop in reserve.

A deliberate examination of the ground at the close of the exercise
raised doubts as to whether putting so great a proportion of the force
at disposal into a definite defensive area was sound under the circum-
stances. The village was important mainly as blocking two avenues
of approach, that is to say the DUXFORD—ICKLETON road and
the HINGSTON—ICKLETON road. The most that a small force
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could do, if attacked in such a position, would be to delay the enemy
by turning him off the avenues of approach and making him go across
country. It seems extremely improbable that an enemy, especially
Cavalry, would butt his head against that portion of the village which
lay between the two avenues of approach; it would be entirely to
the advantage of the delaying forec if he were to doso.  The cnemy’s
probable action in such a case would be to go round the village, and
to turn the defenders out by threatening their horses which would be
-behind the village.

" The correct sefution of this problem seems to be, that one should
hold the approaches only, and keep as many men as possible in
reserve to delay the ememy by manceuvring ou the high ground to
the west, which he would probably endeavour to gain.

As every man is of value, it would appear to be unecounomical to
expend men in holding the ground between the two lines of approach.
The row of houses and the cross roads which join the two lines of
approach, make an admirable obstacle which is hardly likely to be
surmounted without considerable loss and confusion.

(3). The question of reporting progress also arose in this exercise.
The Troops were allotted two separate tasks by the C.R.E,, viz,
firstly, to demolish certain bridges on their own account, secondly, to
assemble for tactical defensive action under himself. He would have
been greatly assisted in his dispositions, and relieved of considerable
anxiety, if he had reccived information from Troop commanders as
to the progress and probable duration of their demolition work and
the hour at which their commands would be free for their second
task, z.e. the defence of ICKLETON.
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SCHEME “G.” :
Construction of a Bridge by Three Troops combined.

NOTE.—This Scheme was taken out -of its proper place in the
sequence of events. It should have come after Scheme “D,” and
have date June gth,

NARRATIVE,

On the 3rd June, the Cavalry Division retired behind the line of
the river GRANTA on to the line WHITTLESFORD-GRANT-
CHESTER, being followed as far as the G.E. Railway-line by hostile
mounted troops,

SpeciaL Ipea No. 6.

On the evening of the 3rd June the G.0.C. Cavalry Division gave
orders, of which the following is a summary, to the C.RE.:— -

“1 intend to turn the enemy’s right flank by a movement from
MILTON across the fens on LODE and STOW-CUM-QUY to-
MOTTOW,

“With the three Field Troops you will :—

“(i.). Construct a bridge over the river CAM at MILTON, for the
passage of all arms, oo

“(ii.}, Reconnoitre the routes thence to LODE and STOW-CUM-
QUY, and prepare the crossings of the fen streams where necessary.”

Exercise (L)—Construction of a bridge by three Field Troops
under the commanding officer of one.

Exercise (M) —Reconnaissance by officers and NXC.0.'s for routes
and crossings.

Exercise (V).—March on routes reconnoitred.

NoTe.—The stores used for the bridge were supposed to be those
found in CAMBRIDGE during the LEngineer Reconnaissance of
Scheme “D.” Actually they were kindly lent by the Engineer
Company of the Cambridge University Officers’ Training Corps, and
were carted to the site in Troop wagons overnight,

The spars for the trestles were unsuitably long and could not be cut.

In order to give all three Troops some work, one was given the
raft, one the near trestles, and one the far trestle. The supervision
of the whole was given to the officer commanding one troop.

COMMENTS.

(1). The bridge, which consisted of one barrel cut-raft, one trestle
on the far bank, and two trestles on the near bank, illustrated the
disadvantages of a bridge partly trestles and partly floating ina
narrow river with steep banks,
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{2). The plan of three Field Troops working under the orders of
one Ilield Troop Comumander on a small job proved a failure under
peace conditions, owing —

(1.). To the natural reluctance of one officer in taking complete
charge of others of equal standing.

(ii.). To the comparatively large number of officers and senior
N.C.O0.s who could have no definite task suitable to their rank, and
therelore assumed perforce the r0/c of spectators. This seemed to
have a deleterious effect on the energy of the Jower ranks.

It is suggested that, if it is necessary to carry out engineering work
by more than one Troop, under the orders of an officer other than
the C.R.LE,, either the Troops othier than his own should be handed
over to that officer, minus their Captain ; or only the sappers and
junior N.C.O.'s actually required from other Iroops should be
attached for work, and higher ranks kept well in the background.

(3). Certain shortcomings in horsemastership were noticeable during
this exercise. The horses were placed in a meadow where there was
good graziug ; in many cases bits had not been removed and girths
were found not slackened. The question as to whether saddles
should or should not have been removed, on a cold, windy, rainy
day is open to doubt, but the point is always worth considering
when 1t Is known that horses will be idle for some hours,

The proper disposal of the empty store wagons was omitted, and
they were left on both sides of the only approach road to the bridge.
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SCHEME “H.

(1.). Bridge Demolition, Hasty Defence of Localities.
(ii.). Tactical Employment of Field Troops.

NoTE.—In this Scheme the Field Troops are supposed to form
part of the BLULLAND forces operating from WISBECH {Scheme
il 1"\ ii)’ .

NARRATIVE.

On the morning of the 8th June the BLUE Cavairy Division of
three brigades was following the retreating RED Cavalry. This was
covering the retirement of its Infantry columns, which were retreating
in a southerly direction.

The BLUE Cavalry advanced in three lines from CAMBRIDGE
on FOXTON, THRIPLOW, and WHITTLESFORD, keeping touch
with the hostile cavalry.

At 8.30 am. the three brigades were ordered to concentrate at
THRIPLOW for action against the hostile mounted troops, which
were reported to be massed near CHRISHALL GRANGE.

The Tield Troops at this hour were engaged repairing the bridge
at HAUXTON MILL, which had been destroyed by the RED
Cavalry in their retreat,

Sprciat Inea No. 7.

At g am. a Staff Officer arrived at HAUXTON MILL, and gave
the following information and instructions to the CRE.:—

“Qur left and centre brigades were surprised by the enemy’s
cavalry near THRIPLOW and are being pushed back in some
confusion on SHEPRETH and FOXTON. Our right brigade is
covering this retirement.

“The G.0.C. intends 1o retire across the river RHEE and rally
behind the line ORWELL—HASLINGFIELD.

# The Field Troops will protect the left flank by holding HARS-
TON. HARSTON BRIDGE must be prepared for demolition.

“The Field Troops will retire to HASLINGFIELD when the
brigades have crossed the river RHEE and hold that place.”

Exercise {0)—Tactical and technical dispositions for hasty defence
of HARSTOXN.

Excreise ( P)—Preparation of bridge for demolition.

Exercise (Q)—Recounaissance of HASLINGFIELD for prolonged
defence,

Exercise (R)~—Dispositions for defence of HASLINGFIELD.
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On receipt of Special Idea No. 7 the C.R.E. issued orders of which
the following is a summary :— '

“The 1st Field Troop will occupy HARSTON village east of the
HASLINGFIELD—NEWTON road exclusive,

“The 3rd Tield Troop will occupy HARSTON village west of the
HASLINGFIELD—NEWTON road inclusive.

“The sth Field Troop will prepare HARSTON bridge for demoli-
tion and act as a reserve at HARSTON CHURCH. An officer will
be detailed to reconnoitre HASLINGFIELD for the purpose of
defence.

“The O.C. 3rd Field Troop will establish a look-out post on
ROWLEYS HILL, and signalling communication thence to HARS-
TON.”

COMMENTS.

(1). 0.C’s Troops were given 23 minutes to make their hasty
dispositions and report to the C.R.E. in HARSTON.,

This portion of the exercise was carried out up to time. Generally
speaking the dispositions gave too extended a line. In such a case,
the close defence of the bridge approaches was of the first importance.
The bridge could only be approached down the main road, and the
houses at the two forks were admirably adapted for the defence of
this road.

After an examination of the dispositions, and when the bridge was
reported ready for demolition, the Troops were retired on HASLING-
FIELD, and there took up positions in accordance with the scheme
prepared by the officer who had reconnoitred that piace.

(2). HASLINGFIELD proved to be an exceedingly difficult locality
in which to make any good prolonged defence by a very small force.
Any arrangements made would have to be entirely dependent on the
tactical situation, Iu the first place, HASLINGFIELD became
untenable unless the right flank was held by supporting troops, ‘e.,
on CHAPEL HILL; this appeared to be a sine qua non, and if
CHAPEL HILL werc occupied by the enemy the Field Troops
would have to abandon the village. The Field Lroops themselves
were certainly not strong enough to hold HASLINGFIELD for
flank defence and to protect their own right on CHAPREL HILL as
well. It therefore became necessary to depend on the Cavalry,
whom one expected to rally north of the high ground, to hold
CHAPEL HILL.

The action of the Field Troop would therefore be confined to its
front and to its left flank. It seems probable that the opposing
Cavalry, having found HARSTON BRIDGE destroyed, would
endeavour to get round the left flank at the next crossing rather
thas attack frontally. The ground in the neighbourhood of FROG
EXND therefore would be of primary tactical importance; and the
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defence of the village itself of secondary importance. The correct
disposition therefore seems to be to have the bulk of the Troops in
reserve at the north end of HASLINGFIELD, to act where required
as mounted infantry, with a half-troop picket at point 71 near FROG
END, and a half-troop in the neighbeurhood of MONEY HILL
(south of HASLINGFIELD) to oppose any attempt at crossing near
HARSTOXN BRIDGE.

(3). During the Training considerable thought was expended on
the defence of villages. In no two cases was the solution the same ;
but the following notes may perhaps be of assistance i—

(1), Villages, when first examined, are extremely puzzling, owing
to the curling roads, side tracks, high walls, and the impossibility of
seeing clearly. It was found, however, that a rough large-scale
sketch, which can be made in three minutes from the Ordnance
map, helps very much to crystallize one's ideas.

(2). Road junctions, of which there is nearly always one, are usualty
the important places for the purpose of close defence.

(3). If the enemy attacks across gardens and enclosures, he must
lose cohesion and would certainty be delayed. Cross-country defence
is therefore often unprofitable and sometimes undesirable. Com-
munications through back gardens are, however, very useful for
the defence. )

(4). Very little actual engineering work is required in village
defence. It is a waste of time to loophole walls which may never
be manned. The value of obstacles, such as farm wagons and
threshing machines stretched across the road and commanded from
upper storey windows, is considerable.

{5). It is better to occupy the left side of a street parallel to the
enemy’s line of advance as it is casier to shoot from windows to
the left than to the right.

(6). Unless flanks are guarded by troops other than the garrison
of the village, a large reserve should be kept to mancsuvre.
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MEMORY MAP-READING EXERCISE.
(Junior Non-Commissioned Officers and Sappers).

Officers and senior N.C.0.'s, each accompanied by a proportion of
junior N.C.O.s, proceeded to the points allotted to them. The
seniors, who carried maps, remained at the points, and directed the
junors to go to any other point.  The juniors, who rode or bicycled,
carried no maps, but bad to find their way after a study of the map
at each point,

Each junior carried a slip, which was filled up and initialled at the
various points he visited. An example of the slip is given belovw.

Junior N.C.O.s were questioned at each point as to any objects of
military interest, such as forage, forges, saddlers’ shops, post and
telegraph offices, barns suitable for billeting, water, etc,, seen when
coming from the last point; and were also asked to declare what
topographical features they were likely to meet or sec and the
nature of the terrain on the way to their next point,

Point. Desciiption, Officer at Point.
A. Cross roads } mile N.E. of FOWLMERE ... T.8.M. «S.”
B. Heath Farm oo TS A
C. Pt 182, 4 mile 8 of Hevdou Grange ... o TSM K
D. Summer House Farm .. v Sergt. ¢ B
E. Farm 1 mile due E. of Melbourn Church . Sergt. I
IF. Bridge 1} miles due W. of Fowlmere ... .. Sergl, “R.
H. Shepreth Church ... - ... Capt. “K.”

J. Troad § mile S, of Foxton Station ... ... Lieut, # }.”
K. zoth milestone on Fowlmere-Royston road ... Lieut, “N.”

SPECIMEN SLIP FOR JUNIOR NON-COMMISSIONED OFFICER.

Nawe......Lance-Corpl. Buggins, B.
Point, Der;?;::\:;:ion. I Lepart, ‘ Artive, Initial.
| |
- R _ — -
A C 8.30 S35 V.K. Sergt.
C b Q.3 0.20 C.B. Serge.
D H .30 10,5 P.K. Capt, R.L,
H B 10.10 —

Alter some little practice most N.C.O.s become very good at
finding their way by memory of map. Such N.C.0.'s can be further
exercised in similar work at night,
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GRAVITATIONAL SHUNTING.
Ay Lizur. J. W. 1. Raxes, RE.

WrrhIN the last 30 vears the goods traffic conveyed on our English
railway systems has increased very considerably in volume, and 2
large number of improvements in the system of “ Transportation,”
to borrow an Americanism, has thercfore been necessitated in order
to cope with this development, A few of the most obvious are :—
Increase in Engine Power. We now have engines 50 per cent. more
powerful than those of a decade ago, and with this increase n engine
vower follows incressed speed from point to point. This increased
speed demands further improvements, and we find the bulk of the
perishable and highly competitive traffic now conveyed in trams
composed of “piped” vehicles (le. fitted with automatic vacuum
or Westinghouse brakes) at little less than express passenger traim
speeds, rendering possible a one-day service, not only between the
mills of Lancashire and Yorkshire and London, but also between
London and Scotland.

Increase of train loads and increase of speed inevitably means an
increase in the volume of traffic which has to be dealt with in a
given time at the councentration and distributing centres, and it
is one of the principal developnents in the shunting yard that I
propose to give a short account in this paper.

It is obvious, after a moment’s thought, since the Railway Com-
panics only charge freight on goods between two stations, such
charge depending solely on the class of traffic and the distance
between the stations, that all work necessitated in shunting yards,
marshalling and sorting sidings and the like, is entirely unprofitable,
and that every attempt should be made to reduce expenses incurred
there.  Consequently all Goods Traffic Superintendents will welcome
any improvement tending to reduce labour and expenditure of time,
provided that no increase of expense is incurred.

The efficiency of a shunting yard may be measured in minates of
engine time expended, (@) Standing, and (&) Shunting, per wagon
dealt with, bearing in mind that the unit of expense is an engine in
steam, and the lower this time-index the higher the efficiency and
the more econoimical the working of the yard in consequence.

Gravitational shunting, in one form or another, is the natural
outcome of these conditions, and it Is with some of the main
principles of this development that T propose to deal.
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My remarks are based chiefly on L.N.W. Railway practice, on which
railway I have had an opportunity of collecting a certain amount of
information at first hand, The first application of this principle from
a general railway point of view appeared some 30 years ago as
the now famous Gridiron Sidings at Edge Hill, Liverpool, wiich
example possesses the unique distinction of being not oaly the first
but also the largest undertaking of its kind. The scheme in its
origin proves again the truth of the old proverh “ Necessity is the
mother of invention.” The L.N.W. Railway was faced with the
necessity of providing additional large siding accommodation to cope
with the ever-increasing traffic at Liverpool. The fact that the main
lines had to be crossed in order to provide means of exchange between
the different groups of sidings then in existence presented grave
difficulties, especially during foggy weather, and, as the security of
the passenger traffic was the first consideration, it became necessary
to provide better accommodation for the goods traffic which would
be independent of the passenger service.

The Railway Company possessed at that tie some 60 or 70 acres
of land to the north of the main lines, and it was in this direction,
that the enlargement was decided upon. But to reduce this area to
rail level would have meant the removal of over 2,000,000 toiis
of soil, an altogether prohibitive undertaking. As, however, the
ground sloped graduaily from cast to west, a group of sidings
could be laid on a uniform gradient for a comparatively small
outlay. This then naturally suggested Gravitation. The idea was
not wholly a new one, for, in several places for certain special classes
of traffic such as coal wagons loaded or empty, gravitation was in
use, but for a general goods sorting and marshalling siding  the
idea represented a completely new departure. The diagram shows
the general plan of the sidings, and, from it, it will be seen that the
arrangement consists of :—

1. Six reception hnes at the top of the slope.

2. Two groups of sorting sidings, with 12 sidings in each group.
In these sidings the wagons are sorted into district order.
They arrive at the top of the incline ¥ Rough™ {ie. in a
mixed state), and as each of the serting sidings s reserved
for a particular district, the end of the first operation leaves
the wagons in district order.

3. Two pairs of smaller groups of sidings, called the “ Gridirons,”
in which the wagons arc actually marshalled into station
order, and from which the complete trains emerge on to
the departure lines, ready for the road.

The reception lines will accommodate nearly 300 wagons; the
sorting sidings about 1,100 ; and the ¥ Gridirens” 72 wagons apiece ;
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while each of the departwre lines will hold about 200, or, roughly
speaking, some four trains.

Being concerned only with the principle of Gravitation and not
with the siting of a shunting vard, we need say no more of the
geography of the place, except that it is quite uniquely situated with
respect to the different points from which traffic is received, and the
various departure roads.

Lvery train arriving at the sidings is drawn to the summit of the
incline by the train engine; enough brakes are then pinned down
to ensure the safety of the train, and the engine is unhooked and
goes away to fetch another trip. The whole of the sorting and
marshalling process is now performed by Gravitation.

A man who has a special knowledge of the geography of the line
passes quickly along the train, and chaiks on the front of each wagon
the number of the siding in the first groups of sorting sidings for
which the wagon is destined. The couplings between the wagons
are then unhooked, and the brakes of each wagon in turn, starting
with the front one, are taken up. The wagons of their own accord
move down the incline, the gradient of which, as will be seen
from the sketch, grows steeper at the head of the sorting sidings
which has the effect of separating the wagons out from one another ;
and thereafter, until the raft of wagons is done with, there is a
continuous stream of them, separated by some 20 or 3o yards,
entering the sorting sidings. Men stationed at the heads of these
sidings divert each wagon in to its proper siding, in exactly the
same manner as in any other shunting yard, and each man, as a
wagon passes him, is responsible for pinning down a brake, or
holding it down sufficiently to check its rum, as it must never
be allowed to get out of hand. This may necessitate a man
travelling some way down the group of sidings until he has the
wagon well under control. No man may pass a wagon on to his
neighbour until he has checked it properly. We may say here that
there is a great difference in the running powers of different classes
of wagons; an empty truck fitted with grease boxes will hardly
- crawl along, while a heavy refrigerator van, for example, fitted with
oil boxes and a somewhat ineffective brake, often requires a great
deal of stopping. It is quite extraordinary to see the way in which
these men, who have been properly trained to the business, deal
with wagons which to the lay mind appear to have got completely
out of control. A safeguard against the possibility of one getting
out of hand does exist, however, and is most efficacious, when it has
to be called into play. It is the “Chain drag” This appliance
consists of a hook pivoted at its lower end, so that under ordinary
circumstances it rests horizontally in the 4-foot, but when a wagon
gets quite out of control and all ordinary means of stopping it have
proved of no avail (sand thrown on to the rail will often prove most
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efficacious in stopping a runaway whose brakes are properly pinned
down}, by the simple reversal of a lever this hook assumes 2 vertical
position, the jaw of the hook facing the runaway vehicle and being
on a level with the axle of the wagon. As the Wagol passes over
the hook the latter engages with, the leading axie, and the wagon
has now to draw the hook and the chain which is attached to it over
the rough cinder ballast, The effect is to produce a very considerable
drag on the vebicle, the retardation increasing as more of the chain is
drawn out of the tank which contains it. The chain is heavy,
weighing several tons. The runaway is thus gently but firmly
brought to a standstill, without damage either to the wago itself or
to the load which it contains, and without mncurring any risk to any
of the men employed on the Gridiron. Cne may gather some idea
of the weight of the chain when one realizes that it requires an
engine to draw it back to the tank whence it was raised. These
chain drags are only used i extreme cases and bave never failed
to respond when called upon.  About 10 cases occur on an average
every year. There are six such chain drags in use and their several
positions are indicated on the plan. The chains vary from 4k to 5
tons in weight.

The profile elevation of the sidings shows the general arrangement
of the gradients, varying as it will be seen from 1/60 to 1/100. The
maximum gradient occurs where wagous are expected to start
singly, or where they have to enter curves; on the straight where
they will as a rule be moving in groups, the gradient is less. All
curves are of the same radius, namely seven chaius, so that a shunter
may know that all curves will offer exactly the same amount of
resistance to a passing wagon. No two wagons run alike, as has
been pointed out above, and it requires long experience to estimate
the precise amount of breaking power that is required for any
particutar one,  The shunters employ brake-sticks to steady the
speed of the wagons, and they apply these between the wheel
spting and the brake lever, so as to obtain a greater leverage than
would otherwise be the case if they merely pinned the brakes down
by hand.  Telephonic communication exists between the principal
points of control of the sidings, and a very efficient system of lighting
is in force at night.

In round fignres the number of wagons dealt with, on an averuge,
is 2,500 per day, while the average nuomber of the staff employed is
about 8o. The cost of the shunting works out at an average of 21d,
per wagon handled ; a far lower figure than is obtained by the
ordinary methods of shunting.

Another very large gravitational iustallation exists on the Great
Central Railway at Wath, the concentration centre for the coad fields
of South Yorkshire. The chief differences between this instaliation
and that described above, are that it is designed for dealing with
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coal and not with mixed goods, that ail facing point connections are
worked by compressed air from small ground frames, only trailing
points being operated by tumblers, and that the whole of the sidings
are fitted with a sort of track circuiting apparatus, which epables the
man who works the points from the control cabin, or ground frame,
to watch the course of each wagon on an electric indicator, and so
to assure himself that the fouling point of any particular siding is
clear before he turns 2 wagon into it. There are also other points
of difference, but the gravitation principle is the same.

It must not be supposcd that Gridiron methods will entirely
supersede the alder customs. Naturally the gravitational principle
will only be economical where there is a very large volame of traffic
to be dealt with, and where the local circumstances permit. Very
few places are likely to possess the unique qualifications of LEdge
Hill, but there are nevertheless 2 number of other points where a
minor form of gravitational shunting is in vogue. Rugby, Nuneaton,
Bescot, Bushbury and Crewe are cases in point on the L.NLW.
Railway. At these places the sidings or groups of sidings are as a
rule more or less level, or on a stight gradient of about 1720010 1300,
and in order to reduce engine power expended, a modification of the
Gridiron principle has been introduced.

At the head of the groups of sidings, corresponding to the summit
of the incline at Edge Hill, a “ Hump " or mound is formed, over
which the line common to the group of sidings passes. The gradient
of this “ Hump " is generally ubout 1/40 on the side away from the
sidings, and about 1/30 on the side facing them.

The length from end to end of the Hump varies, depending on the
length and form of the sidings with which it is connected ; the height,
and therefore the length, being calculated on the understanding that
the worst running vehicle, when pushed over the summit of the
Hump, should run unaided to the end of the longest or most sharply
curved siding into which it feads.

The principle of working is as follows. A powerful shunting engine
(there is a special type for the purpose) is attached to a long raft of

“wagons and draws these over the Hump away from the sorting
sidings, and this fact meaus that the neck on the reverse side of the
Hump must be long enough to accommodate a long train of, say,
80 to 100 wagons., As soon as the last vebicle is clear of the
summit of the Hump, the engine stops, and the wagons are chalk-
marked for the different sidings in the usual manner.  The shunting
engine now proceeds to propel the train slowly by a series of scarcely
perceptible “shoves” over the Hump, towards the sorting sidings.
As the wagons mount the reverse slope of the Hump, they tend to
press back ou the ones which are bebind them, with the result that
the couplings become slack and are therefore easily unhooked.
With each push from the engine a wagon, or group of wagous, is
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launched over the Hump, and travels away towards the siding for
which it is destined. From this point, onwards the method of
working is an exact representation, ou a smaller scale, of that which
takes place on the “ Grid.”

There remains only one point with which to deal. Gravitational
shunting, be it of the Gridivon or the Hump principle, reduces the
engine power necessary to deal with the traffic, but owing to the
greater rapidity with which the wagons follow one another and
the higher speed with which they move, it is necessary to employ
more shunters in proportion than is the case in other yards. Not-
withstanding this fact there is a very large saving financially. But
it would certainly be an advantage if some of these men could be
dispensed with, and the working be rendered more automatic,

An appliance which has quite recently been invented suggests the
means to obtain this end.  TFor want of a better name we will call
this appliance the “ Hump Slipper.”

The “ Stipper " is in appearance very much like an ordinary drag-
shoe used on road wagons, with certain additions and this exception,
that the flanges of the shoe, instead of bearing against the tyre of the
vehicle, run on either side of the rail, while the wheel of the wagon
rests on the upper surface of the shoe and bears against a strong stop
riveted to it. A rough sketch of the slipper is given below. The
sole or body of shoe is made of steel, about 4 in. in thickuess, the
flanges being bent down out of it, wlile the stop 15 composed of
heavier material about 2 in. wide and 3 in. thick. This portion is
firmly riveted to the sole. In the new patterns now being con-
structed the material is to be of steel cast in one piece, with a small
removable bearing plate let into the sole, where the tvre of the
vehicle being braked bears upon it and where it rubs apon the rail.
The weight of the slipper is about ¢ 1bs.

The principle of the working is as follows. The slipper is placed
on the rail in front of the encoming vehicle at a poiat decided by
experience, the bottom of the shoe having been freely greased. One
leading wheel of the wagon as it comes down from the hump is
caught by the slipper. The friction between the slipper and the
rail is very cousiderable, sparks fiying in all directions ; the rotary
moticn of the wheel is rapidly checked and the leading axle becomes
locked on the slipper, the momentum of the wagon being very
soon dissipated in the heat generated between the slipper and the
rail,

At a fixed point at the end of the “ Braking Road” is the « Slipper
Trap,” a device to frec the slipper from the wheel, while the wagon
is not deraited but runs on quietly into the siding for which it is
destined, the amount of retardation required for it to reach its proper
destination having been supplied by the slipper. A sketch of the
slipper trap is given below, from which it will be seen that the device
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SKETCHES OF SLIPPER AND SLIPPER.TRAP.
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The sketches are nof fo scale.

is very simple. The stock rail on which the slipper is ruoning is
carried outwards from the alignment of the rail at an angle of 1/14,
while the rail forming the toe of the switch in the trap is so shaped
that one edge of it runs parallel to, and at a distance of about % in.
from, the edge of the stock rail, while its other edge continues the
primary alignment of the stock rtail. The small clearance between
the two rails is called the “ Slipper-Way," for the inner flange of the
slipper enters it, the outer flange being forced to follow the outer
edge of the stock rail, and the result is that the slipper gradually
draws away from under the wheel, finally falling off at the end of the
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trap, while the wheel, having only an inner flange which is too wide
to enter the slipper way, runs on to the toe of the switch and so on
to the running rail.  The toe of the switch is slightly lower than the
stock rail at this point; half-way between the toe and the end of
the stock rail it is on a level with it ; and at the end of the stock
rail, the running rail is slightly the higher of the two, This difference
in level has the effect of allowing the slipper to drop off more easily
than would be the case if the rails were level across throughout.
Special chairs, designed for the purpose, support the rails at this
point, and the rail opposite to the trap is “ checked.”

These slippers are intended for use wherever gravitational shunting
is in vogue, and the proper position for them is directly at the base of
the “Hump,” which will probably be made somewhat shorter and
steeper in order to receive them.  The braking road itself, 1o, that
portion of the road over which the stipper will travel, should be level
and from 135 to 20 yvards in length ; the outlet from the braking road
to the sorting sidings should fall slightly towards those sidings so
that the vehicles will travel without further assistance, but at the
same time without undue violence to their proper positions in these
sidings, The efficacy of this system of braking must be seen to be
lully realized. Wagons travelling at 15 miles an hour are stopped
dead withiu a dozen yards or less, and the risk of derailment of either
empty or full wagons is so very small as to be almost negligible,
and the contents of the wagons if properly secured are in o way
disturbed.

It will be a long time before the adoption of the * Slipper ” becomes
at all general, or even popular. At present it Is eyed with considerable
disfavour by the older hands, but these are notoriously conservative
in their ideas, and there can be little doubt that the principle has a
future before it as gravitational ideas become move generally
recognized.

It will certainly require great experience on the part of the ms=n
who will use it, to decide at what point the Slipper shall be placed on
the road for any particular wagon so that the correct amount of
braking will be applied and the wagon sent on with the proper
velocity to carry it without undue vielence to its ultimate destination.
There are so many factors to be considered ; the state of the rail,
the class of wagon, the speed of the wagon, the position that the
wagon has to reach, and so on which can only be solved by
experience. The developments in this direction should be interesting.

Doubtless & good deal more could be written on the subject of
gravitational shunting, but up to the present, at any rate as far as
*“ Humps " are concerned, the subject is more or less in its infancy, and
statistics are therefore hard to come by, This paper does not pretend
to be exhaustive, but only in the nature of an outline futroduction to
the subject, indicating some of the possibilities of the principle and of
its more recent developments,
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COST OfF WELL SINKING AT THE TANGRI RIVER
BRIDGE, NORTH WESTERN STATE RAILWAY,

By Major E. Barsarnistox, R.E.

THE North Western State Railway crosses the Tangri River about
- 3 miles S.I&. of Amballa, by a bridge of six deck spans of 75 ft. clear
on 12-ft. cylindrical wells.

The line between Amballa and Saharanpur is being doubled, and
for various reasons it was decided to build the new bridge for the
second track about 250 ft. downstream of the existing bridge, and of
three through spans of 150 ft. clear on piers 10 ft. wide.

A double octagonal type of well curb 24 ft. 6in, x 14 ft. was adopted,
a plan and section of which is given overleaf.

Mr. E. DFraser, Assistant Engineer, Indian State Railways, who
was in charge of the work, has prepared the diagrams given on
the Plale, showing the cost of sinking the four wells, which were
completed last year, and has given me permission to send them to
the R.E. Journal. They show the cost of labour and fuel only.
The cost of erecting and removing gantries, as also workshop charges,
have been divided equally amengst the four wells and shown at the
top of the diagram.

Steam hoists and Druce’s dredgers were used. The latter are very
good in soft material, but little use in hard ground. At the time,
however, no others were available,

No. 3 Well gave a great deal of trouble.  When about 40 ft. down,
hard clay was met on the upstream side, and almost liquid clay on
the downstream end, and it was with great difficuity the well could
be kept reasonably straight.

The Tangri is a dry sandy bed most of the year, and No. z Well
was the only one on which the work was sericusly interrupted by
a flood. The rates paid for labour were as follows :—

Bombay Khalassies ... Rs.r (1s. 4d.) per dien,
Panjabi " . AS2 (18 0d) "
Coolies ... ce Asy &6 (5d. & 6d) "
Drivers ... oo Rsur {1s. 4d "
Firemen ... - AsS (8d.)} "
Bilnshities {Watermen) ... As.§ (8d.) "

Coal cost Rs.13/14/0 (18s. 6d.} per ton delivered at the steam
hoists, and each hoist required about # ton per diem.

Mr. Fraser is just completing the well sinking at the Markanda
River about 4 miles south-east of the Tangri, and I hope to be able
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to send similar diagrams for the wells there, which are very much
larger {40 ft. x 20 [t.) and the sinking of the seven wells from 40 ft. to
6o ft. deep has been completed in about thiree months. These
diagrams should be of interest and use to officers of the Corps, who,
in certain branches, may be called upon to estimate for and carry
out such work at any time.
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AN ENGINEER OFFICER UNDER WELLINGTON
1IN THE PENINSULA.

{Conltinucd).
(Edited by Coymanper vz Hox. Hexey N, Sworg, R.N., Ryriren).

Sunday, Feb. 4th. Took up my old Qrs. in Lisbon. I find that
the 79th and g4th Regts. have arrived here from England, under
‘Genls. Picton and Hon. W. Stewart. Saw the 79th Regt. Inspected
in the Rocio by Genl. Stewart. _

Feb. 6k, In consequence of advices having been received from
Cadiz of the French having pushed thro. the Sierra Morena, entered
Seville and appeared before Cadiz, the 79th, 94th, and 87th Regts.
began to embark this afternoon under command of the Hon. W,
Stewart. Dined at the Artillery Mess ; but both Owen’s and Hughes'
Companies (just landed from England) receiving orders to embark
whilst we were at dinner, every person was hurried and in 2 bustle
this evening,

Fed. 7th,  Capt. Goldfinch and myself purchased a Gold Suuff Box,
for which a snbscription was raised by the officers of the Corps in
Portungal, and which s to be presented to the Landiord of our office
in 33, Rua de Alecom.

Ieé. 9th. Lord Wellington, etc., went to Fort St. Julian ; the Col,
and Capt. Goldfinch accompanied hin.

Febo 1oth. The Col. set out with Lord Wellington upon his return
to the army thro. Castanheira. I went fo the Rua das Condes Theatre.
It was on the occasion of this visit to Castanheira, that Lord
Wellington—according to Sir John Jones—perceiving that it wasa
line open to be turned, ordered the works to be filledin.  This explains
the following entry in the Diary :(—* Found Lt.-Col, Fletcherat Torres
Vedras, and heard of the demolition of our works at Castanheira,
(Feb. 13th).”

Feb, 15th. Procured Qrs. for the Col. and myself at Eiriceira
where 1 am to remain in charge of the works in that neighbourhcod.

Feb. 16, Making out my Reports upon the roads { have lately recon-
noitred, and copying part of Lt~-Col. Fletcher's Report upon Peniche.

Feb. 18th. Removed my Qrs, from Mafra to this place (Eiriceira),

Rice Jones remained here, in charge of the works under construction,
until May 7th, A few extracts from the Diary will suffice to give an
idea of his daily duties :—7Fed. 19. Picked out the Redoubts near the
3 Mills above Carvoeira, in readiness for the 2 Companies of the
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Militia of Figueira to begin to-morrow ; tasked the men in parties of
8 each; they work extremely hard and willingly ; reduced the
parties to 5; the ground at the Redoubts begins to be very hard
and rocky ; Mr. Miller a Conductor of Stores arrived here, to relieve
a Child of the name of A, Fed. 28. Met Capt. Chapman; be fixed
upon the spots to destroy the roads from Picanseira to Mafra; pomted
out the lines of the Redoubts to be Deguun; and the several
places where the roads leading to Marvao and Ribar Mar are to be
destroyed ; the principat roads are to be prepared by means of mines ;
all the others are to be broken up immediately.

Accommodation had to be provided for parties of Miners from the
various British Reats. employed in breaking up the roads ; aud parties
of Peasants had to be set to work on the Redoubts; all of which kept
our author very fully employed. Then, from time to time, difficulties
arose :—“ Went to the Redoubts at Picanceira, found some of the
Ericeira Peasants, but could not employ them, as they had brought
ne tools; the day being very wet and stormy I was obliged to order
all the working parties in ; there will be no work to-morrow, being a
holiday.”

March 8. Col. Fletcher arrived, and proceeded to inspect the
spots fixed upon for destroying the roads ; he made some alterations.
An experiment is to be made upon one of the mines which is intended
to complete the destruction of the roads upon the advance of the
enemy. We all returned to Ericeira for dinner; the Col. and C.
slept at the Qrs. T had prepared for them at the house of the
Conceilleiro.  Next day, Col. Fletcher visited various points of the
coast, ete., and marked out spots for Redoubts ;—*it was a very
wet and windy dav.”

Sunday, March 1. Rode with Capt. Ross to Mafia, and then
went to Cintra by the paved road ; left our horses at the English Inn
and walked to the Penha Convent ; just reached the top before the
sun set. Went to the Capitao Mor, and settled with him that the
Company of Ordonnances of San Joao de Lampadao shali assemble at
Carvoeira ot Wednesday.

March 24. Major Tras. Rapozo of the Portuguese Engineers
arrived at Erecetra to take over part of the works ; Rice Jones paida
visit to a Quinta at Santo Isidore where he intended occasionally, to
take up his Qrs. and ordered a bed to be prepared ; and received
intelligence of the arrival of several Ilugineer officers from Lngland.
Such an entry as the following is of frequent occurrence—* Paid the
Companies of San Joao, etc., for the past week.” A propos, we leamn
from Sir John Jones that, the difficulty of supplying so many with
foad was met by the Engineer officers turning Commissary, and issuing
rations of bread instead of an equivalent in wages.

April 16. Began fascining the Redoubts at Picanceira. (The
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Fascine manulfactory was in a wood near Fonte Boa dos Nabos and
the greater part of the timber required for the gun platforms,
magazines, éte., in the Redoubts was supplied from the Royval Park
at Mafra),

Aprii 7. Met Col. Fletcher near Maira, and after loading and
preparing a Mine on the road below Ribar Mar; viz.—Length of Box
for Powder 13 ft. 1o in, 34 In. square inside ; Depth of mine 7 ft.;
Breadth of Road from § to 10 ft. at top, 12 f. below ; we fired it ;
the effect produced was only that of the blowing away the soil with
which the Mine was loadéd, to a short distance, and loosening the
rock to about the level of the Powder; but the cavity formed was
rearly filled up by the earth which fell in upon the explosion taking
place.

April z2. Qur diarist rode from Ereceira to Lisbon, passing a village
{name illegible) “beautifully situated on the banks of a small rivulet,
to the more beautiful scenes near Bellas, and from thence by Bemfica
to Lisbon. Went to my old Qrs. and found all as usual, well.”

Aprif 26, “ Capt. J. T. Jones ordered to relieve me at Ereceira ; I
am directed to take up my abode at No. 33, Rua do Alecrim as soon
as I have given up my District.” (The Capt. Jones mentioned above
is better known as Major-General Sir John T. Jones, Bart., R.E.,
the Historian of the war, and of “ Journals of the Sieges in Spain.”)

Setting off again, on April 30, our diarist rode with the Col. to the
marshes near Alhandra ; from thence, alone, to Aruda ; thenceto the
works at Monte Agraca (where, later on, he was destined to pass
many weary and anxious hours, waiting for an enemy that would not
attack) ; thence onto Sobral, just under the Great Work, and onwards,
to Epaxara. “ Between Sobral and Enaxara,” he writes, “ near the
village of Guisandeira the scenery is most romantically picturesque.”
With which statement 1 am in hearty accord ; in fact, I may say,
from a personal investigation of this beautiful tract of country, that a
tour of the famous Lines of Torres Vedras, will prove a revelation to
most people, not only in respect of the enormous strength of the
position selected by Lord Wellington for stemming the flood of invasion,
but for the beauty of the scenery.

May 1. ¥ The day being very wet, Mulcaster and myself agreed to
remain at home, which we did, and spent the day in reading and con-
versation very pleasantly.” The next few days were chiefly occupied
in examining and makmg up Pay Lists, ready for handing over charge
of the District.

day 7. “Capt. J. T. Jones and myself rode along the works from
Ribamar to Picanceira. Gave up everything in the district to Capt.
Jones, and sent my baggage and ponv to Lisbon.” And on May 0.
“ Rode from Mafra through Bellas to Lishon ; took up my Qrs. in this
city.”
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His friend Capt. Goldfinch had the misfortune to lose his English
mare, which died of a wound in the shoulder from an Ox-goad : and
poor Capt. Hamilton who had been wounded at Oporto, died on May
20, and was buried in the new Factory Buryving Ground ; the 2nd
grave from the Hospital, on the South side of the centre walk, necar a
young Cyprus Tree.  May 29, “ Took charge of our Mess at this place.
Completed my 22nd year ; went to the Rua dos Condes (Theatre) in
the evening.”

Sune 1. ¢ Went with Mudge on board the Marlborough Packet* to
procure {or him a passage to England in her,”

The following entry of same date calls for explanation :—* Bought
11 telescopes for the Signal Stations.” Rapid means of communication
along the Lines of Toires Vedras being essential, signal stations, five
in number were established on the most conspicuous positions ; the
principal one, near the centre, being on the lofty mountain of Socorro,
Just above the village of Pero Negro, where Lord Wellington subse-
quently fixed his quarters. The apparatus cousisted of a mast and
yard from which balls were suspended ; and there being no trained
signallers available amongst the troops, Lord Wellington applied tor
and obtained the services of a party of seamen under their own
officers, from the fleet in the Tagus. And so expert did these men
become after a little practice, that signals were passed from one end
of the line to the other with undeviating accuracy, in seven minufes.
It was {or the signal-partics that the telescopes above-mentioned were
purchased.}

Fune 4. Goldfinch and myself rede to the Rocio, where the Regts,
fired 3 volleys in honour of His Majesty’s Birthday, and then
marched past General Leith,

June 5. Walked to the Royal Silk Factory with Mrs. Dalebarra
and 2 other ladies. The Royal Silk Factory, here mentioned, had a
curious history. It must be explained that, in consequence of the
expulsion of the Jews from Portugal, by King Emanuel, in 1496, the
decay of industry and manufactures commenced ; for the Jews, here,

* The Duke of Alariborongh, commanded by Capt. John Bull, was one of
the most famous vessels of the Post Office Packet Service,  While In her,
that well-known officer fought more actions than any other Packet Officer.
She was attacked on two occasions, white homeward bound from Lisbon,
during the year 1810. {The Post Office Packet Service, by A. H.
Norway).

T (The following report from Capt. J. T. Jones to Col. Fletcher is of
interest :-—July 18, 1810. 1 am sorry [ cannot give you a favourable account
of the Signal Stations; the sailors say that the distance between the
stations is teo great, and that the masts are all too light for the yards ; on
Sunday evening two were sprung ; they also complain of the telescopes.
1 have ordered stronger masts and yards to be prepared for each post,
and if better telescopes can be procured in Lisbon, I shall not hesitate to
authorize the purchase of them).
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as in Spain, were the commercial backbone of the kingdom ; and
although a few found their way back to Portugal and re-established
industries, the fanatical outburst of Inquisitorial persecutions under
John Vil caused a fresh exodus, Very curious too, were some of the
methods resorted to by Feclesinstics for repairing the ruin they had
brought on the kingdom. Thus, a “dignified chorchman,” Southey
tells us, founded a silk factory at Sobral, an ill-chosen situation, being
a day’s journey from Lisbon. But—alas ! ’tis not in mortals to com-
mand success ; the attempt failed, and the costly buildings were in
ruins, when Southey was there.

Then the great Minister Pombal—whose hatred of the Jesuits led
to their expulsion—tried his hand at the re-establishment of manu-
factures, and with a view to encouragiug the silk industry, he imported
rearly 20,000 mulberry plants from France, in 1771, and an equal
number the following vear, with the result that the produce of the
Roval siik factory he had established at Lisbon, rose in one year,
from 16,000 1bs. to 44,000 1bs.  Another silk factory was established
by the same Minister in an empty College of the Jesuits at Evora,
“which, for want of support, soon fell to the ground,” as happened to
most of his manuafactures,” we are told by a well-informed writer.

With respect to the Royal sitk factory at Lisbon, which, by the way,
was protected by a severe prohibition of any importation of that
article from abroad, some curious facts have come to light. Thus, even
during Pombal's administration, it happened often that the looms
were stopped merely through the want of money to keep them going,
insormuch that the great warehouse of the factory was often without
goods to meet the public demand, and the Minister was under the
necessity of ordering privately, and in contravention to his own laws,
sitks to be smuggled from the French ships in the river, in the night-
time, and afterwards sold to the public as the produce of his own
manufactory.

It is interesting, in view of the above facts, to find the Lisbon silk
factory bravely struggling against fate—to say nothing of the handicap
of a long and exhausting war—some thirty years after the fall of the
great Minister who Drought it Into being.

What with frequent visits to Theatre and Opera, a constant succession
of friends to dinner, and dining out at other Messes, our Diarist seems
to have had a gay time in Lisbon. On June 21st, several brother
officers came into Lisbon to see the Procession in honour of the Festival
of Corpo de Deos, which was celebrated with all its wonted splendour
—the war notwithstanding :—“ The Rocio was very splendidly fitted
up with Tapestry and Red Velvet Hangings, and the concowrse of
spectators very great.”

Rice Jones' pleasant sojourn at Lisbon was about to be cut short—
“The Col. having received permission to join the army, which he
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talks of doing shortly,”—accompanied, of course, by his Adjutant.
Great events were impending on the North-Eastern frontier of Portugal,
where Massena was massing his hosts for the third invasion of that
unfortunate Kingdom. Ciudad Rodrigo was being besieged ; General
Crawfurd and the Light Division were watching events ou the Cog, and
Lord Wellington had established his headquarters at Celorico. Under
these circumstances—and in view of the work on the Lines being well
advanced—it was natural that Lt.-Col. Fletcher, as Chief Enginesr
should desire to be at the front.

The Diary contains the following abstract with respect to the work
on which the writer had been employed for so many months :—

July 1. Mem, of Works constructed.

¥

Works. Men,
First LiRe.cieerriornnecnvrrmsrirneans 32 10,040
Second Line..vivverniinennnee O 1 14,600
San Juban.covnii, veveree 11 3,850

While, amongst his Papers are sundry Abstracts and Pay-Lists con-
taining accounts of the daily expenditure, and number of men
employed under his immediate superintendence.

It may be of interest to explain here how these defences, covering
a vast extent of country, came by the designation they bear. A refer-
ence to the dates previously given will show that, except at the
Monte Agraga, a point quite out of the beaten track, and almost
uttknown at that thne to the British, the works at Torres Vedras were
commenced threc months before any other part of the Lines—
 which accidental circumstance,” says Sir John Joues, ‘“ added to the
previous celebrity of the Pass, caused their name to be given to the
whole system of defence.”

Note,—Copy.
Coxnc. Ri. Excrs. Oroegs,
Maren, 624 fuly, 1820,
As Lieut.-Colonel Fletcher, Captains Chapman, Squire, and Goldfinch
are about to join the army, Capt. Jones will be left in the immediate
comimand and superintendence of all works and other duties connected
with the Engineer Department in this part of Portugal, and he is therefore
to be obeyed accordingly,
{Signed) Ruo. Frervcuex,
L2-Col, Comdy. Ryl Bugincers,

Copled from the original in Lieut.-Colonel Fletcher’s handwriting—
Rice Jones,

Quitting Lisbon on July sth, Colonel Fletcher and party marched
ei¢ Malra, Torres Vedras, Peniche, to Aleobaca, where the party
was—* most hospitably received by the good monks of that Con-
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vent; we were supplied with a plentiful dinner; and afterwards
retired to good beds. Next morning, after breakfasting at the
Convent, we went through the Chapel, Refectory and magnificent
Kitchen belonging to it; we then set out, and alter viewing the
church at Batalha and taking some refreshment at the Convent
arrived at Leyria; Col. Fletcher procured good (Juarters at the
House of Donna Maria do Candide, near the Bishop's Palace; I
slept at a tolerably good yellow house at the oot of the hill.”

Little did the inhabitants of these beautiful spots divine the im-
pending storm—already gathering on the frontier,—which, in a
brief while, was destined to overwhelm them ; leaving nothing but
ruin and desolation in its train.

Thence, the party proceeded through Pombal, Condexa—near
which one of the Colonel's horses got entangled in a deep ditch, and
was only extricated, with the assistance of the villagers—to Ponte de
Murcella, where—writes the Diarist ;—* My quarters were in a hittle
cottage most beautifully situated above the romantic little river Alva,
from the old stone bridge over which this poor village takes its
name,” Very full details are given of the nature of the country
traversed,—size and description of the villages, and exact distance
between each, with remarks on the condition of the roads, bridges,
ete, ; interesting only to anyone planning a tour through this part of
Portugal.

The next halting place was San Jago, where quarters were only
obtained through the kindness of Mr. Deputy Commissary-General
Rawlings taking the party into his Quinta, where they all sleptn
one room. Next day, July 13th, they reached Celorico, with its
narrow, dirty streets, where, again, quarters could only be got by the
exertions of a friend. The town was occupicd by Sir Brent Spencer
and the 3rd Guards; several other Regts. being quartered m the
neighbouring villages.  On arrival here, they first “ heard of the
skirmish on the 1oth and of the death of Col. Talbot of the 14th Lt.
Diragoons in it ; also, the account of the capture of Ciudad Rodrigo
by the French was confirmed.”

Meanwhile Lord Wellington had transferred his quarters to
Alverca; and being unable, for lack of troops, to save Ciudad Rodrigo,
had made the Dbest preparations he could to mect the impending
invasion. Ifor Massena, at the head of an overwhelming force of
veteran soldiers was about to cross the frontier ) and it was clearly
perceived that the only hope of saving Portugal was by assembling
the numerically inferior and heterogeneous forces composing the
allied army in the citadel which had been secretly constructed across
the Lisbon Peninsula. It was at this crisis, says Sir John Jones, that
rumours of an immediate invasion having reached Lisbon, a great
impetus was imparted to the work going forward on the Lines, The
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intelligence had the further effect of stiring up the Portuguese
authorities, on whose assistance and goodwill the execution of the
design was in some measure dependent.  The conscription for labour
was now extended to a distance of more than 50 miles round, and at
onie period, although the middle of harvest, the workers on the Lines
were augmented to more than 7,000, Even women and boys took
their share, being paid respectively at the rate of one-half and one-
fourth the price of men ;—though to be sure, anyone who has seen
Portuguese women labouring in the fields would be inclined to rate
their work at a much higher figure.

July 14th.  Alverca. “Here we have once more been fortunate
enough to rejoin the Head Qrs. of the army ; the Col. and Chapinan
dined with Lord Wellington. After some trouble I got quarters in
the cottage of a Cobbler ou the road to Guarda.”

July 158k, From Alverca the Col., Chaprmian and myself set out
early this morning, and vpon our arrival at Almeida we called upon
Brig.-Genl. Cox, the Governor, by whose permission we staid to
dinner, and procured Qrs, for the night, After dinner we rode to
Brig.-Genl. Crawfurd's Head Quarters at the village of Valdela Mula,
about ¢ miles from Almeida ; found Burgoyne there and went with
him to Fort Conception. DBy the time we had walked round the
Fort, and seen the mines prepared by Burgoyne for its destruction,
the lateness of the evening made our quick return to Almeida desir-
able, to prevent our being shut out of that Fortress. Tormented all
night by innumerable hosts of Bugs at my bad Dbillet.

Describing the country traversed this day, the Diarist thus refers
to the bridge over the Coa, which was destined to play such an
important part in General Crawfurd's famous fight, a week later :—
“ Ascended a hill and then descended to the river Coa; a stone
bridge of 3 arches, forming 3 different lines, the bank steep and very
rough ; ascended a long hill to Almeida ; the country perfectly open
and flat to Valda dMula.”

Suly 16th. While the Col. and General Cox were consulting upon
the defence, etc,, of Almeida, Chapman and I walked round the
works, Breakfasted at the Governor's and met Major Napier of the
soth Regt. ; he went with a Flag of truce to Gallegos vesterday aud
saw General Loison there ; he says Lord Wellington will not fight a
battle to relieve Almeida. General Crawfurd retived the Infantry of
his Division at daylight this morning to Guinse, (?} leaving his cavalry
to cover Fort Conception.  We returned to Alverca.

July 17th, Col. Fletcher and myself dined at Head Qrs.  Marshal
Beresford dined there also.

Sir Augustus Frazer, who commanded the Royal Horse Artillery,
thus describes a dinner with Lord Wellington :~—* The party consisted
of 28; Lord W. sits in the middie of one side. Fancey smiles at the
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eager looks which betray the anxiety to catch a smile from the hero
of the day. A Count de Chaves and his boy were soonasleep ; I and
Col. Arentschild were ready to follow the example before we broke
up; (at 11.30) heat, good cheer and champagne had made us all
drowsy and stupid ; all, however, seemed unnecessarily in fear of the
great man ; on his part he talked with apparent frankiness.”

July 21sf. The French at daylight this morning drove in our out-
posts, and established themselves at Valda Mula. Burgoyne fired the
mines at Fort Conception which answered perfectly ; our videttes
about 2 miies in front of Almeida this morning.

July 237d. 'This evening and part of the night there was incessant
and tremendous thunder and hightning with heavy rain.

July 24th. The rain continued violent the whole of this day, with
thunder aund lightning. Col. Fletcher and Chapman rode to Pinhel,
and returned with the intelligence that the enemy, this morning,
had driven the Light Division under General Craw{urd from before
Almeida to the left bank of the Coa, with considerable loss.
Napier, in his History, tells us that General Crawfurd “ Had kept
a weak division (4,000 British infantry, 1,100 cavalry and 6 guns) for
three months within two hours march of 60,000 men ; but this exploit
did not satisfy his feverish thirst for distinetion, . ., . he with
headstrong ambition resolved, in deflance of reason and of the reiter-
ated orders of his general, to fight on the right bank.,” And the
historian, who was present as a captain in the 43rd, at this memorable
but disastrous fight, describes the affair with all his wonted eloquence,
In the sequel, Crawfurd brought his division over the Coa, but
with a loss of 272 British, including 28 officers, and 44 Portuguese,
Lilled and wounded. The French loss was over a thousand, but,—
“withh a conscription, and the nations of Europe to draw on,
Massena counld better have afforded tweunty times that number
than Wellington could afford the loss of his veterans of the Light
Division.”

Judy 25. The Light Division retired before daviight and took
post near the village of Carvalhal; the German Legion bivouacked
near this village (Alverca). Lord Wellington and Col. Tletcher
rede towards the outposts at daylight; Chapman and I followed ;
hearing that everything was quiet. we returned. Next day, the
Light Division retired to Freixeras 3 miles from here. Jfuly 27.
The Col,, Chapmin and I rode out early ; at Freixeras found the
Light Division, also Ross, and his brother’s troop of Horse Artillery ;
we continued our ride to the out pickets; finding everything quiet,
retwrned to Head Qrs.  Orders given to march to-morrow. Burgoyne
and Thomson sent to mine the Ponte de Murcella,

July 28, At daylight the army retived from their ground near
Alverca. The Light Division came into this town {Celorico), as did
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Head OQrs.  We find this town nearly deserted ; quartered in a white
house, vninhabited and full of fleas.

Celorico, July 3o. Col. Fletcher and mysell rode in the evening
along the banks of the Mondego, met a dragoon who informed us
that Col, Wendham, Comdg. the Ryl. Dragoons, had just been taken,

During the next few days,—* evervthing remained quiet, /n stafu
guo.” DBut our Diarist had a sad misfortune—* My Batman having
Jost my Ass, deserted the night before last, or early yesterday morn-
ing,"—*the Col. and I took a ride with Ross, his brother, ete., to
Val de Serra, a beautiful village about 2 miles south,”

August 8. Went to Guarda, dined at General Coles’. The enemy
have not bioke ground before Almeida. Don Julian with a few of
his troop pass through Guarda to Celorico,  Massena said to be at
Fort Conception with two Corps of his army. Deserters say they
are preparing gabions, etc, for the siege of Almeida. The Portuguese
peasantry on the frontier begin to show some enterprise. General
Hili is still at Sarzidas; he, it is supposed intends fighting on the
Abita. On the other side of the beautiful Valley of the Mondego is
the romantic village of Porco, the Head Qrs. of General A. Campbell's
Brigade ; there are a number of large Quintas in this valley ; from
here the road ascends by innumerable turnings up the heights to
Guarda, an ancient city, the walls of which are old and incomplete
on part of one side.”™ The Colonel sent to Muicaster (at Guarda) to
establish a Mast and Flag for a Telegraph to communicate with one
to be crected at Celorico.

Next day, the Col. weut to Guarda about erecting a Telegraph
there. The Staff-corps under Capt. Ross directions continue the
preparations for erecting a Telegraph at the Castle (at Celorico).
Chapman reccived a letter from Lord Mulgrave offering him the
situation of Under Secretary ; it was dated sth of May (Reed. Aug. 10)
but for some unaccountable accident has been so long delayed.

Celorico, Augnsi 10, Lord Wellington publishes two letters
from officers of the Army to o merchant at Oporto which had created
considerable alarm in that city ; His Lordship requests that officers
will be more careful in their future correspondence.

This brief entry——without comment, is thus alluded by Napier :—
“an officer of the Guards, writing to a fricnd at Oporto, indiscreetly
declared that Massena was advancing in front with a hundred thousand
men, and eighty thousand more were moving in rear of the allies upon
Lisbon. This letter was made public, and created sueh a panic
amongst the English merchants in Oporto that one and all applied for
ships to carry their families and property away.” The senior Naval

% Buiit in 1107 as a defence against the Moors, at an altitude of
4,500 {t.
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officer on the spot applied to Lord Wellington for instructions ; and
hiis lordship, “to dry up this spring of mischief announced in general
orders that he would not even seek for the authors of that and
similar letters, being assured their sense and feeling would prevent a
continuance of such pernicious correspondence,”

The fact is that, ever since the Battle of Talavera a feeling of
despondency with respect to the war in the Peninsula had been
growing in [ingland; and when, in March, Ministers of the Crown
asked for a sum of money for the defence of Portugal, it was opposed
by a powerful and influential party, on the grounds of the utter
hopelessness—as they declared, of continuing the struggle. Whi'e
in the House of Lords, Lord Grenville speaking in the same lofty
strain, declared that it was a sacred duty imposed upon them to sce
that not one more life was wasted, not one more drop of blood shed
unprofitably, where no thinking man could say that, by any human
possibility such dreadful sacrifices could be made with any prospect
of success.” In short, “ he would consider it nothing but infatuation
to think of defending Portugal with such a force.”

Despondency was by no means, however, confined to a party in
England : It had infected Wellington's army i the field. Even
Napier admits that “many British officers laughed at the notion of
remaining in Portugal ; the major part supposed the campaign on
the frontier to be only a decent cloak to cover the shame of an
embarkation.”

That these gloomy views were not shared by the army at large,
however, is made clear by certain correspondence which has recently
come to light :—*“There is a very numerous body of officers in this
army,” wrote Capt. Dickson of the Artillery, (better known as Sir A,
Dickson, who subsequently commanded the whole of the Artillery
of the Peninsular Army under Lord Wellington), under date 27th of
August, 1310, (the day of the [all of Almeida)—* who, either tired of
the service, or having an idea the Portugnese won't fight, do nothing
but put the worst colouring on the matter, dwelling on the Impossi-
bility of resistance against the immense force of the French, and the
certainty of being obliged to embark in a short time; and all this,
without the smallest knowledge of disposition or locality beyond
their own division or corps.”  While Capt. Warre, on Lord Beresford's
Staff, writing two days later, to friends at home, was even more
scathing i his remarks :—“1 hate grumbling and croaking, and 1
think it most unsoldierlike in an army such as ours, even were we
less strong.  We must trust to the forfune de la Guerre, and the
abilities of our generals. I wish that every Lnglish officer thought
the same, and wrote less nonsense to their friends at home.”

In truth, the position of the Commander-in-Chief at this critical
juncture was no bed of roses; the troubles and perplexities by which
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Wellington was beset indeed would have broken the hearts of most
men, [For, in addition to the clamour of a formidable party at home,
intent on throwing up the sponge and abasing the nation before the
“man of d(.atmy,’ as well as the disloyalty of certain officers in his
own army, he had to face the vascrupulous hostility of the Portuguese
Government, whose members, with scarce an exeeption, instead of
exerting themselves in the national cause, not only opposed every
measure necessary for the salvation of their country, but excited dis-
content amongst the populace. At length Wellington turned on these
wretches, and with fierce rebuke warned them that  their miserable
intrigues must cease, of he would advise his own Government to
withdraw the British Army.” But difficulties which would have
driven weaker generals to the verge of despair, only steeled the nerves
of this man of iron constitution and inflexible wiil.

(7o de continued ).
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TRANSCRIPT.

THE SOURCE OF THE NILE*

Tue last occasion upen which the City of Dundee extended its
hospitality to the members of the British Association was in 1867, forty-
five years ago, and at that meeting the President of the Geographical
Section was Sir Samuel Baker, who had then recently returned from his
explorations on the Upper Nile, for which he had been awarded the
Patron’s Meda! of the Royal Geographical Society, and which were ot
the greatest importance as regards that then litde-known river.

In the Address which he gave to Section E, Sir Samuel Baker naturally
referred at considerable length to the geography of the Sudan, and tothe
question of the sources of the Nile, which had been discovered a few
years previously by Capt. Speke and Capt. Grant, when they visited the
great lake, named by them the Victoria Nyanza, out of which flows the
main branch of the river, the fertilizer of Egypt, which, after a course of
more than 3,500 miles, pours its waters into the Mediterranean, He also
spoke of the second great lake, the Albert Nyanza, which he had himself
discovered, after a long and very arduous journey, though, perhaps
naturally, he did not dwell so much on what he had himself accomplished,
as another speaker might have done, The words he spoke are well
worth calling {0 remembrance, and, on reading them over, one is struck
by the fact that hardly anything was then known of the country through
which he travelied ; but that, thanks to him and his predecessors, Speke
and Grant, the first steps were taken which led to half a century of steady
progress in geographical knowledge, until now the basin of the Upper
Nile is fairly well known and fairly well mapped.

Yo-day I propose to take up the tale where Sir Samuel Baker had to
stop, and to give a short résumé of the story of the Sudan since those days,
move especially from the geograpical point of view; but it will be
necessary briefly to allude to s history also, for, in this case, as in ali
others, history and geography are closely united, and it is difficult to
understand one without knowing something of the other.

There is a considerable amount of uncertainty in the minds ot some
people as to what the Sudan is, an uncertainty not without reason, as the
word has an ethnological rather than a geographical meaning. The
compiete word, Balad-cs-Sudan, is an Arabic expression for the country
of the black people, and therefore includes, theoretically, all those parts
of Africa which are inhabited by negro or negroid races. There has,

* Address delivered by Colonel Sir C. M, Watson, K.C.M.G., C.&., M.A., I.E,, President
of the Sectien, to the Geographical Scevion of the British Association for the Advancement of
Science at the Dundee Meeting, 1512,
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however, been such a mingling of different races that it would he difficult
to say to what part of the great continent the word Sudan should properly
be applied. But, of recent years, changing from its original ethnological
meaning, it has come to be regarded as the name of a more Himited area ;
and perhaps the simplest definition is that it includes all the country
watered by the Nile and its tributarles, as far north as the twenticth
degree of latitude, and excluding the Sahara, and the basins of Lake
Chad aod the Congo on the west, and the districts watered by the river
systems which terminate in the Red Sea and Indian Ocean on the east,
Such a definition does not, of course, altogether agree with the existing
political divisions, as itincludes the eastern part of Abyssinia, Ugandas, and
part of the Congo State tervitory; but these divisions are in no sense geo-
srraphical, whereas the basin of the Nile is a well-<defined region which
contains the greater portion of what may be vegarded as the real Sudan.

There is one point as regards the geography of the Budan which s
remarkable and perhaps unique,  In former times it was to a certain
extent known, and, in the maps of Plolemy, and of the Middle Azes, the
oreat lakes, the ranges of mountains, and the rivers flowing from them,
are indicated in a distinct, if not very aceurate manner. DBot, owing to
various causes, this geographical knowledge was completely lost, and
the natural features disappeared from the maps.  Look, for example, at
Keith Johaston's Atlas, published in 1843, and you will see that there are
no lakes shown, while the Nile to the south of 10° North latitude is indi-
cated as an insignificant stream. The Sudan had relapsed into the
position of a ferra dncogmita, just as it had been in the days of Herodotus,
and Prolemy and the other ancient geographers were regarded as victims
of their imaginations,

The revival of the knowledyge of yeowraphy of the Sudan miay be said
to commence with the travels of James Bruce, who visited Abyssinia in
1770, explored Lake Tsana, aond found what he believed 1o be the true
source of the Nie in the River Abai, which ran into the lake {rom the
south, He examined the place where the Blue Nile flowed out of Lake
Tsana, but was not able to follow its course through the western moun-
tains of Abyssinia, and rejoined it at Sennaar, about 220 miles above the
junction with the White Nile, Travelling along the scuth bank of the
Blue Nile, he crossed it at the ferry of EI Efun, and then went on to Hal-
faya, north of the site of the present town of Nbhartum, which at that
time did not exist,  Of the White Nile he says: © At hall-past cigh,
about four miles {urther, we came to the village Wad Hogali.  The river
Ablad, which is larger than the Nile, joins it there.  Still the Nile
preserves the name of Bahr.cl-Azrek, or the Blue River, which it got at
Sennaar. The Ablad is a very deep river; It runs dead, and with little
inclination ; because, rising in latitudes where there are continual rains, it
therefore suffers not the decrease the Nile does by the six monthy dry
weather,” 'This is all he says of the White Nile, and he does not seem
even to have taken the trouble to look at it, as he reparts the point of
junction of the two rivers as four miles north of Halfaya, whereas it is wo
the south of that place. FHe was so convinced that the Biue River was the
one and only Nile that he regarded the investigation of the White Nile as
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unimportant, and shows it on his map as a comparatively insignificant river.
Bruee’s action in this matter is a warning to explorers not to neglect
to examine something that does not fit in with their preconceived ideas.

At the time of Bruce's visit the origin of the White Nile secems to have
been unknown to the inhabitants of the kingdom of Sennaar, a kingdom
which had bien established in 1304 by the Fung dynasty, which had,
taken possession of what had been the Christian kingdom of Alwah.
Soba, the capital of Alwahb, was abandoned, and a new town built at
Sennaar, which was made the seat of -government, The Fungs were
partly of Arab and partly of negro descent, and their kingdom extended
east of the Blae Nile to the foot of the Abyssinian AMountains, and west-
ward as far as the White Nile, bevond which were the independent king-
doms of Kerdofan and Darfur. At that time there appears to have been
iittle or no traffic on the White Nile, and the marshes of the tenth degree,
inhabited by the powerful Shilluk tribes, formed an impenetrable barrier
to the south. J

But, although, after Bruce™s expedition to Lake Tsana, the majority of
people seem to have accepted the Blue River as the true Nile, there were
some wider-minded persons whe felt that there was a secret hidden behind
the marsh barrier. One of these was a certain Mr. W, G. Browne, who
made an interesting journey to Darfur in 1793, and who records in the
account of his travels that he had the conviction that the river, of which
Bruce had discovered the source, was not the true Nile, and that he con-
sidered it a matter of great Importance that the course of the more
western river, f.e, the YWhite Nile, should be investigated, as he could not
believe that its source was only two hundred leagues south of Sennaar,

Starting from Egypt, Browne travelled with 4 merchant’s caravan from
Assiut, by way of the oases of Khargeh and Selima, to IX FFasher, in
Darfur. Here he remained for three years, but was not able to do much
in the way of exploration, as he was thwarted by the king and people, and
was not allowed to go to Sennaar or to explore the White Nile. He
collected, however, from the accounts given him by the natives, a good
set of itineraries in Darfur and Kordofan, the first, so far as I know,
compiled for the Sudan.  But his efforts to obtain information as te the
source of the White Nile were not successful, and all he was able to learn
was that ten days’ journey south of a place called Abu Telfan, the Bahr-
el-Abiad had its source in forty rivers, which came from the hills of
Kumr, It seems probable that these numerous rivers were those that
form the head waters of the Bahr-cl-Ghazal, and that the people of Darlar
knew as little about the Bahr-el-Gebel, as the southern part of the White
Nile is called, as the people of Sennaar.

But although Browne was not able himself to solve the mystery, his
name should not be forgotten, as being one of the first in modern times
to realize the fact that the White Nile was the longer of the two rivers.
His views, however, seem to have met with no support, and Bruce was
supposed to have settled the question of the sources of the Nile. The
great lakes, shown by Prolemy and the medizeval geographers, were, as
1 have already mentioned, erased from the map, and the White Nile was
left in peace,
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During the visit of Browne to Darfur the kingdom of Sennaar had
fallen upon evil times, as an insurrection, which had commeneed during
the reign of Bady, ended with the death of King Adlan in 1789, when the
Fung dynasty came to an end, and all authority fell into the hands of the
tribal chiefs, who made and removed the kings of Sennpaar at their plea-
sure,  The interpecine wars continued up to the time of the arrival of the
Egyplians in the Sudan, and greatly facilitated the advance of the latter,

This advance of the Egyptians was due to the policy of Mahomed Al
Pasha, the Turkish Governor of Egypt, who had greatly increased his
power by a successful campaign in Avabia in 1812—18, when he suceeeded
in capturing Mecca and Medina, and made himself master of the country,
He then turned his atteation to the Sudan, and decided to take advantage
of the local troubles and to add Sennaar and Kordofan to the Egyptian
dominions. In 1820 he sent an army up the Nile, under his son [smail,
who took possession of Dongela and the country adjacent to the river, as
far as the junction of the Blue and White Niies, and, after seizing
Sennaar, marched up the Blue Nile to Fazokl, on the Abyssinian frontier,
Kordofan was also occupied, and the capital of the new Egyptian pro-
vince was placed at Khartum, the point where the two Niles met, which
took the place of the old capital of Sennuar; but no attempt was made
to take possession of the country along the White Nile to more than
about once hundred miles south of Khartum. 5o little was that river
known beyond this, that, when Linant Pasha succeeded in sailing up
the river as far as the Island of Aba, he was supposed to have arrived at
the furthest point reached by a European since the first century.

No further advance was made for a few years, but, in 1838, Mahomed
Ali decided to try to open up the White Nile, and an expedition under
Majar Selim, of the Egyptian Army, succeeded in making Uts way through
the marsh distriet, and in reaching a point about 6° 30’ North latitude on
the Bahr-el-Gebel, while another expedition in (842 got as far as Gondo-
koro. It was thus proved that the marshes were not impenetrable, and
trading stations began to be opened up, both on the Behr-el-Gebel and
the Bahr-el-Ghazal. On the former river, however, the traders could not
at first proceed further than Gondekoro, as the rapids, which commenced
a few miles south of that place, made navigation by sailing vessels
impracticable, so the merchants had to establish their depdts at Gondo-
koro and depend upon the natives bringing ivory from the south. To
these natives the opening of the river proved a great evil, as the legiti-
mate traders were scon followed by slave-hunters, who carried thousands
into captivity, while killing many others. By the ill-will thus created the
difficelty of exploration was increased. In the end, the source of the
White Nile was discovered not from the north, but from the south,
when Capt. Speke, who, in company with Capt. Burton, was exploring
Central Africa from the east coast, heard of a great lake lying to the
north, and succeeded in reaching the south end of the Victoria Nyanza
in 1858, Convinced that he had found the long-desired source of the
Nile, he started on another expedition, accompanied by Capt, Grang, in
1860, and, after marching round the Victoria Lake, reached Gondokero
in 1863. !lere he met Sir Samuel Baker, who had started from Khartum
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in 1862, in the hope ot discovering the Nile sources, The information
given by Speke and Grant showed that they had forestalled him; but he
continued his journey,and in 1864 suceeeded in reaching the Albert Nyanza,
the second great lake from which the White Nile derives its water.

Thus, at length, after a lapse of many ceaturies, the truth of the state-
ments made by Ptolemy and other ancient geographers was justified,
and the lakes shown by them were restored to the map of Africa, while
the White Nile was proved to be the real Nile, and the Blue Nile was
relegated to the position of being the most important tributary,

BDuring the period of the travels of Speke and Baker the slave trade
had been rapidly increasing, and the traders had practically taken
possession of the country, and made themseives independent of the
Egyptian authorities in Khartum, These slave traders cared nothing for
geography, and had matters remained as they were at that time, it is
probable that a State hostile to Europeans would have been established,
and all chance of further exploration would have been lost.

But in 186g the Khedive Ismail, who had succeeded as ruler of Egypt
in 1863, and had obtained largely increased powers from the Sultan,
decided to restore his authority on the White Nile, and appointed Sir
Samuel Baker as Governor of the country south of Gondokoro, with
instructions to establish Egyptian rule as far as he could, to the south of
that point. But nature fought against Baker, and the difficulty of sailing
up the White Nile had been enormousiy increased by the formation of
the sudd, that strange vegetable barrier which at times completely closes
the river channel, and he did not reach Gondokoro until two years had
elapsed from the time of his departure from Khartum, ‘There he hoisted
the Egyptian flag, and then proceeded to occupy the country to the south.
But he was not successful, as the force at his disposal was quite insuffi-
cient, and, though he established a few stations on the road from Gondo-
koro to Foweira, on the Upper Nile, little effective had been done when
he returned to Gondokore in April, 1873, Neither was he able to do
much in the way of geographical research, and, greatiy to his regret, was
unable to revisit the lake which be had discovered on his first journey,

Tn 1874 Colonel Gordon was appointed to succeed Baker, and, leaving
Khartam in March, reached Gondokoro in twenty-four days, the sudd,
fortunately for him, having been cut through by the Egyptian officials
only a month before his arrival in the Sudan. Gordon ruled the equa-
torial provinces until October, 1876, and during that time did much to
tranquillize the country, as he had a remarkable influence over the
natives, He moved the headquarters of the government from Gondo-
kero to Lado, and established a chain of posts along the Nile to Duflé,
and thence to Nyamyongo, in Uganda, about eighty miles helow the
Ripon Falls. He also placed two steamers and two sailing-boats on the
Albert Lake to facilitate communication. Gordon devoted much atten-
tion to the geography of the district, and prepared a map of the White
Nile from Khartum to Urondogani, superior 1o any that had preceded it.
This map included a plan of the Albert Nyanza, based on surveys made
by Gessi and Mason, both of whom circumnavigated the lake. Mason
reported the existence of the river, now called the Semliki, entering the
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lake from the south, but was unable to enter it, as the water was 100
shallow for his vessel,

Soon after his arrival at Gondokoro Gordon fully realized the difficulty
of keeping up communication with Egypt by the Nile, and requested the
Khedive to send an expedition to Formosa Bay, about a hundred miles
north of Mombasa, on the vast coast of Africa, with a view of opening up a
road towards the Nile. The route he thought of was a little north of that
now followed by the Uganda railway; but at the time he made the
proposal the country was entirely unkaown, and the difficulties would
have been much greater than he anticipated.  The idea, however, came
to nothing, first, because the expedition was sent to the River Juba, on the
border of Somaliland, which was much too far to the north, and, secondly,
‘because it was ordered away by the British Government, which con-
sidered that it was encroaching on the territories of the Sultan of Zanzibar.

At the time that Gordon was establishing Egyptian authority in the
equatorial provinces the Khedive's dominions were being extended by
the conquest of Darfur, and the occupation of the province of Harrar,
with a port at Zeily, in the Gulf of Aden. An excellent reconnaissance
of Kordofan was carried out by Colonel Prout, of the United States
Survey Department, in 1873, and a reconnaissance of Darfur was made
by Colonel Purdy, another American in the Kgyptian service, so that
considerable additions were made at this peried to the geographical
kaowledge of the Sudan.

Buat soon afterwards there was a serious setback to the Khedive Ismail's
projects of conguest. Having acquired Massowah, Tajurra, and Zeila,
on the Red S=a, he sent an expedition into Abyssinia in 1873, which was
cut to pieces at Gundet, on the road to Adua, and another larger force
seat in the following year was utterly defeated by the Abyssinians and
had to retreat, with great loss, to Massowah. Some surveys were made
by the American officers on the staff of the Egyptian Army, but these
expeditions did but little for geography, and their fate was the precursor
of the destruction of Egyptian power in the Sudan,

Colonel Gordon returned to Egypt in December, 1876, and carly in
the following year was appointed Gevernor-General of the whole Sudan,
a post he held for nearly three years, years of incessant labour, during
which, much to his regret, he was able to do little for geography; as,
though he travelled many thousands of wiles through his vast territories,
his whale time was occupied with guestions of administration, He was
wonderfully successful in his dealings with the inhabitants, and had he
been left alone for a few years, the histery of the Sudan would have been
different; but he was constantly urged to send money to Cairo, money
which he could not obtain without foliowing the example of his prede-
cessors and oppressing the inhabitants. This he would not do, and
resiened in August, 1879, when he was succeeded by an Egyptian Pasha,
wheo revived the old bad customs of the country.  His appointment led to
the result that might have been anticipated, and, in 1881, the revolt led by
Aahomed Achmed, the Mahdi, broke out, and the Egyptians were driven
out of the Sudan, Then the country was completely closed to Europeans,
and nothing further could be done in the way of geographical discovery
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until the defeat of the rebels at Omdurman in 1808, Now, fortunately,
peace is restored, a peace which, it may be hoped, will be a lasting one.

Te geographers, of course, the existing state of affairs is very satis-
factory, as it will undoubtedly lead to an increase in our knowledge of
the Sudan and its resources.  That knowledge is still very limited, much
more so than many people are aware, and there are vast regions which
still stand in need of careful examination. Maps, especially small scale
maps, are misieading, and convey the impression that more is known
than is really known. Take, for example, the case of the Blue Nile, one
of the most important tributaries of the great river. Of this, the head
waters, Lake Tsana, first carefully examined by James Bruce, are fairly
well known, and a good reconnaissance of this lake was made by Mr. C.
Dupuis, of the Kgyptian Irrigation Department, in 1403, a copy of whose
interesting report is attached to the valuable report on the basin of the
Nile, made by Sir W, Garstin in 1904,

The course of the Blue Nile from Famaka on the Abyssinian frontier
to Khartum is fairly well known, although not yet accurately surveyed.
But of the river between Lake Tsana and Famaka, and of its course
through the mountains of Abyssinia, our knowledge is most elementary,
and it is doubtful whetbher the line as marked upon maps is correct,
Here is 2 chance for a resdlute explorer to distinguish himself by making
a really good reconnaissance of this part of the river, and following it
carefuily from Lake Tsana to Famaka. But it would probably be rather
an arduous task, and there would be many difficulties, natural and human,
to overcoine,

The question of the Blue Nile is only one of the.many geographical
problems 1o be solved in the Sudan, The upper waters of other tribu-
taries, such as the Atbara, the Rahad, the Dinder, and the Sobat, and the
mountains from which they flow, are also little known, and will reguire
vears of exploration, while yreat areas of the level country of the Nile
basin remain unvisited and unsurveyed, This can be well realized by
anvone reading Siv W, Garstin's excellent report already mentioned, in
which he gives an admirable summary of the hydrography, and deals
with the important question as to the manner in which the water of the
different tributaries of the Nile can best be utilized for improving the
agricultural capacity both of the Sudan and of Egypt. Among other
projects with this object he proposes the cutting of an eantirely new
channe! of more than two hundred miles in length, so as to allow the
witters of the Bahr-el-Gebel to leave the existing channel at Bor, eighty
miles north of Gondokoro, and to rejoin the Nile near the mouth of the
Sobat below the sudd district; but, as he justly points out, the country
through which this new channel would pass is practically unknown, as
the whole of the area lying between the Bahr-el-Gebel, the Bahr-ez-Zavaf,
and the Sobat is a ferra fncagnifa.

Sir W, Garstin points out that there is a great loss of water from the
Bahr-el-Gebel between Gondokoro and Bor, for which he cannot account,
and this is ancther point requiring to be investigated, Reading his
remarks upon this subject reminds me of the time when I was assisting
in General Gordon's survey of the Nile, when, on this part of the river, at
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2 point about fifty miles north of Gondokoro, [ noticed a considerable
branch leaving the Bahr-el-Gebel, and going apparently in a north-
easterly direction. The native pilot told me that it was reported by the
inhabitants to join the Sobat. Jt was impossible to investigate the truth
of this statement, which, at the time, scemed rather doubtful, but it is
interesting to note that a high authority like Sie W. Garstin records that
the Nile loses a considerable volume of water near this place.

Whether the proposal of Sir W, Garstin to make this great canal will
ever be carried out is doubtful ; {or my own part, I am inclined to think that,
having regard to the amount of work to be done in the Sudan, it would
be better to leave the Babr-cl-Gebel alone for the present.  The cost of a
canal such as that suggested would be very large, and if funds were
available it would be better to spend them on a railway from the Sobat
southwards. Sooner or later the railway, which now runs some distance
south of Khartum to the point where it crosses the White Nile into
Kordofan, will be extended, and in process of time will reach the Sobat.
Meanwhile it might be worth while to select a point on the Sobat suitable
for a bridge, and to make that peint the northern terminus of a line of
railway, leading southwards to Goadokoro, and later, on to Uganda.
Communication between Khartum and this terminus would, for the pre-
sent, be kept up by the White Nile, which, with the exception of one or
two places, is navigable for the whole year,

Looking at the question of the Sudan from the geographical point of
view, there has been a wonderful increase of knowledge since the Jast
mecting of the British Association in Dundee; but, on the other hand,
there is a larger amount of work yet to be done before the whole of the
vast arca will have been satisfactorily surveyed, and it must be renem-
bered that the Sudan Government has claims of greater importance at
present than that of carrying out a complete trigonometrical survey.
But exploration will no doubt be carried on year by year, and the blank
spaces on the map wili greaduaily be flled up.  Meanwhile we must wish
Godspeed to the British officers in the Sudan, who are carrying out a
great work of civilization, and, at the same time, adding to the yeogra-
phical knowledge of the werld.

Leaving the Sudan, [ would like to allude to a very important geogra-
phical undertaking which has made considerable progress during the
past year. This is the production of the International Map of the world
on the scale of 5, 1o o & project which has been under the consideration
of the leading geographers of the important countries for more than
twenty years, since it was first proposed at the International Geographical
Congress held at Berne in 1891, The question was discussed at succeed-
ing Geographical Congresses, but did not take definite shape until the
meeting held at Geneva in 1908, when a series of resolutions dealing
with the subject were drawn up by a Committee composed of distin.
gruished men of many nations, which was appointed to formulate rules for
the production of the maps, so as to ensure that they should be prepared
upon a uniform system. )

These resolutions were approved at a general meeting of the Geneva
Congress, and were forwarded by the Swiss Government to the British
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Government for consideration, whereupon the latter issued invitations to
the Governments of Austria-Hungary, France, Germany, Japan, Russia,
Italy, Spain, and the United States of North America, asking them to nomi-
nate delegates to act as the members of an International Committee to
meet in London and debate the quesiion. This Committee assembled at
the Foreign Office in November, 1gog, and Colonel S, €. N. Grant, c.v.q,
then Director-General of the British Ordrance Survey, was appointed
President. The proceedings were opened by the Under-Secretary of
State for Foreign Affairs, Sir Charles Hardinge, ¢.caug, now Lord
Hardinge, who, in his address, referred to the progress that had already
heen made with regard to the International Map, and expressed the hope,
on behalf of the British Government, that the great undertaking might
be brought to a satisfactory conclusion,

The main business before the Committee was to settie on the mode ot
execution of the map, especially as regards the size of tha sheets, 50 asto
ensure that adjacent sheets, published by different countries, should fit
together; and also to settie upon the symbols, printing, and conventional
signs to be used, in order that these should be uniform throughout. A
series of resolutions, embodying the decisions arrived at concerning these
various points, was approved and drawn up in English, French, and
German, the first of these languages belng taken as the authoritative
text. As the map was 16 embrace the whole surface of the globe, the
method of projection to be adopted was, of course, a very important con-
suleration, and, after due deliberation, it was decided that a modifed
polyconic projection, with the meridians shown as straight lines, and with
each sheet plotied independently on its central meridian, would prove the
most satisfactory,

The surface of the sphere was divided into zones, each containing four
degrees of latitude, commencing at the equator, and extending to 8§§°
North, and 88° South latitude. ‘There were thus twenty-two zones ah
each side of the equator, and these were distinguished by the letters A to
V north, and A to V south.  This fixed the height of each sheet,  For the
width of the sheets, the surface of the sphere was divided into sixty seg-
ments, each containing six degrees of longitude, and numbered con-
secutively from one to sixty, commencing at longitude 180%  This
arrangement made each sheet contain six degrees of longitade by four
degrees of latitude ; but, as the width of the sheets diminished as they
approached the poles, it was decided that, beyond 60° North, or 60°
Scuth, two or more sheets could be combined, Each sheet could thus be
given a clear klentification number defining its position on the surface of
the globe, without it being necessary to mention the country included in
it, or the latitude and longitude, For example, the sheet containing the
central part of Kngland is called North, N, 30,

In order 1o ensure that the execution of all the maps should be identical,
a scheme of lettering and of conventional topographical signs was drawn up
and aftached to the resoclutions; and it was decided that a scale of kilo-
metres should be shown on each sheet, and also a scale of the national
measure of length of the country concerned. As regards the represen-
tations of altitude it was arranged that contours should be shown at
vertical intervals of a hundred metres, or at smalier intervals in the case
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of very flat, and larger in the case of steep ground, the height being
measured from mean sea level, as determined in the case of each country ;
while the levels of the surface of the country were to be indicated by &
scale of colour tints, the colours being green from o to 300 metres, brown
from 300 to 2,300 metres, and purple above 2,500 metres.  In the same
manner the depths of the ocean and of large lakes weore to be indicated
by varying tints of blue, so as to show intervals of 100 metres,  In order
to ensure uniformity in the scale of colours to be used, a copy of 1t, as
approved by the Committee, was included in the plate of topographical
symbiols, '

The whole scheme was thoroughly well worked out, and great credit is
due to the members of the International Committee for the manner in
which they carried out their difficult task. Since the mecting of the
Committee in 190g the preparation of the sheets, in accordance with the
principles decided upon, has been taken in hand in several countries, and
a number of these have been issued, which give a good idea of what this
great map, the largest ever contemplated, will be like. These sheets deserve
to be carefully studied, and will doubtless be the subject of considerable
criticism, as there are several points which seem worthy of examination.

In the first place, it is for consideration whether it would not have been
better if the colour scheme for representing differences of altitude had
been omitted, as it is doubtful whether the advantage of the result gained
is commensurate with the increased cost of printing the colours, And
one naturally asks for what purpose is the map intended. Is it for the
use of skilled geographers, of whom there are a comparatively small
nuimber in each country, or is it for the instruction of ordinary people?
If it is for the lutter, it is to be feared that the celour scheme will give rise
to erronecus impressions. Compare, for example, Sheet North, M 31,
of France, with Sheet South, H 34, of part of South Africa. In the
former, as the greater part of the country shown is less than 300 metres
above the sea, the general colour of the sheet is green, while io the latter,
as nearly the whole of the country included has an altitude of more than
300 metres, the map is for the most part brown. This to the less
gducated man will probably convey the idea that, while France is a fertile
country, South Africa is a desert. The fact, too, that the darker tint of
green represents the lower level and the lighter the higher, while, in the
case of the brown, the lichter represents the lower and the darker the
higher, and, in the case of the purple, the relative strength of the tints is
ayain reversed, is rather confusing.

There is another paoint as regards the colour scheme which might be
noliced, that is, that it is not the same on different sheets,  For example,
the scale of tints adopted in Sheet North, O 30 (Scotland), North, M 31
{France), and North, K 35 (Turkey), do not correspond.  In the Scotch
map the brown colour commences at an altitude of 200 metres, in the
French at 300 metres, and in the Turkish at 400 metres, There may be
some reason for this, but it appears notto be in accord with the resclutions
of the Commitiee.  Another reason for omitting the colour scheme for
altitudes s that it might be better to keep colour work for other
purposes, such as indicating political divisions, as there can be little
doubt that so good a map as this, when completed, will be largely used
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for many purposes. It might be better that on a map of this small scale
only the horizontal features, such as coast lines, river courses, railways,
roads, and the position of towns should be shown, while to represent
height graphically tends to obscure the former. |

Another criticism I would venture to make is that the resolutions of the
Committee appear to have been drawn up on the supposition that the
whole world has been accurately surveyed, and no attempt seems to have
been made to distinguish between those regions of which the maps are
based on triangulation, such as England and parts of Europe, and the
countries of which complete surveys have not yet been made, As the
construction of the map proceeds and sheets are prepared of parts of the
world our knowledge of which is imperfect, this want will hecome more
pressing, but it is noticeabie even with regard to the sheets already
published. It is one of the evils of cartography that where anything is
shown on a carefully engraved map it comes to be regarded as true, and,
if it afterwards turns out to be erroncous, it is not easy to get it altered.

The scale of the map, yg5lys appears to have been wisely chosen, as
it is sufficiently large 1o give an adequate amount of detail, while, at the
same time, the sheets will not be unduly numerous. Of course, for an
International Map a natural scale was essential, although for national
maps a scale based upon the national system of measures is more con-
venient, as, for example, in the United Kingdom, where the scales of oneinch
and six inches to the mile are better than scales of coggpg and | jhgp would
have been. They are more suited for the majority of individuals, and an
ordinary foot-rule can be used for measuring distances, instead of having to
take them off with a pair of dividers from the printed scale on the map.

Looked at from the general point of view, there can be no doubt that
the International Map is a most important and valuable undertaking, It
is satisfactory that such a leading part in the matter has been taken by
the British officers of the Royal Engineers and by the Royal Geographical
Society.

In speaking of this map I have referred to the advisability, if not the
necessity, of distinguishing between what is accurately and what is
inaccurately known, and this brings me to another matter of considerable
interest, the preparation of maps based upon the observations and
information collected by explorers in unknown or littlé-known countries.
To these explorers, some of whom have not been trained in geographical
science, a large amount of detail shown upon modern maps is due, and it
is only a small proportion of the land surface of the globe that has, upto
the present, been surveyed in a sclentific manner,

It is therefore of the greatest importance that the best value possible
should be oblained from the work done hy explorers, and this in the past
has not always been sufficiently attended to, though during the last few
vears it is better understood. The people who stop at home in comfort-
able ease do not sufficiently realize the difficulties under which the
conscientious traveller works and gathers together information about the
country he passesthrough., Formerly, he generally had to work out hisown
observations and compile his own maps, but now conditions in this respect
have greatly improved, and when he brings home his observations, notes,
and sketches he can hand them over to some body, such as the Royal
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Geographical Society, by whom they will be put in shape in a better
manner than he could do it for himself. One has heard of an explorer
in a little-known country sitting up all night after 2 hard day’s work,
working out his astronomical observations, and trying to put his rough
surveys into shape. He would have done better to have gone to sleep
and prepared himself by a good rest for the next day's journey. In fact,
it would be better if an explorer never looked at the figures of an obser-
vation after he had recorded them, or read over the notes of his pust
work, confining himself to recording what he has actually seen day by day
as accurately as circumstances permitted, and carefully distinguishing what
he really saw from what he thought he had seen, or what he had hean

It would be easy to adduce instances of the errors which have arisen from
the neglect of such precautions,  Perhaps onc of the best known is that I
have already alluded to, when James Bruce, a careful explorer, because he
had nrade up his mind that the Blue Nile was the real Nile, passed the
White Nile without taking the trouble to examine it, and recorded it as
being a comparatively insignificant river, Then, there was the case of Sir
Samuel Baker, who having reached the shores of the Albert Nyanza with
great difficulty, relied too much on what he was told by the natives, and
showed it on his map as extending many miles to the south of the equator.
But great responsibility rests also upon those who have the task of com-
piling a map from the notes of an explorer, and the greatest care has teo
he taken to show only what is really known, and not what is uncertain,
Geographers, whether in the field or in the drawing office, should always
hold up before themselves a standard of accuracy higher than it is always
easy to live up to,

Geography under its more ancient name of geometry is, of course, the
mother of all sciences, although at the present time geometry has got a
more narrow meaning, and is perhaps regarded by some as independent
of geography, although really only a branch of it.  The study of the earth
upon which they lived was to the ancient nations the most important of all
studies, and it is interesting to trace how astronomy, mathematies, geology,
and ethnoloyy are all so interspersed with geography that it is dlﬂicult to
separate them. It is satisfactory to note how from the very first the
British Association has always recognized the great importance of
geography, since the first meeting of the Association at Oxford in 1832,
when Sir Roderick Murchison, se well known to fame, acted as President
of the Geographical and Geological Section.  These two sciences remained
united in the same section until the mecting at Edinburgh in 1830, when
Sir R. Murchison was again the President. But, at the next meeting at
Ipswich in 1831, they were separated, and while Geology remained as the
subject of Section C, Geography, on account of its great importance, was
made the subject of Section E, and the science of ethnology was united
withit.  Sir R. Murchison was the first President of the new Geographical
Section, and was afterwards President no fewer than six times of Section
E, showing the great importance attached by him to the study of the
science of Geography. May I express the hope that the Presidents of
the Section will endeavour in future to follow, however humbly, in the
footsteps of that leader of science.
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CORRESPONDENCE,

ROILL OF THE CORPS,
Tizar Sig,

In the & E. Fournal for July, 1911, there appeared a shott notice of
the Indian services of T. H. Elliot and F. E. Elliot, Nos. 437 and 523
respectively on the Roll of the Corps. )

These two officers were brothers, and the sons of Mr. Hugh Elliot,
Governor of Madras 1815-20, on whose staff they served. There appears
to be littie doubt that T, H. Elliot was present at the Battle of Seetabuidee,
for in * The Life and Correspondence of Sir J. Malcolm " there occurs
the following sentence which refers to Sir John's journey to join his
division at the commencement of the second Mahratta War, 1817:—

“* He (Sir John Malcolm) had moreover, at this time, some goests in his camp .
Cantain Henry Eiliot, son of the Madras Governor ; I'r. Gendon of the Nogpoor Residency.

On the 2cth September (:817) Malcolms and his companions entered the provinee of

Berar, and on the 24th he arvived at Nagpoor, . . . On the gth October Malcoln
prepared to depart from Nagpoer,”

This fits in exactly with Sir J. B, Hearsey's statement (printed in the
July, 1911, number of the £ L. Fournal) that the Captain Elliot present at
Sectabuldee had been left at Nagpoor sick when Sir John passed the
Residency there on his way to Indore; and accounts for the mistaken
impression left on Sir j. B. Hearsey’s mind that Elliot was Sir John's
aide-de-camp.

It is an interesting fact that the Corps was represented on such a
celebrated ocecasion, and is an apt illustration of the Corps motto,

Yours {aithfully,
t1. Bioourres,
October, 1912, Aafor, R.L,

The Editor, & £, Fournal.
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"HISTORY.

thstory or tue Russo-jaravese War, Commpiled by the Japanese
General Staft (Nichi-Ro Senshi, Sambo lombu Hensan). Vol L
746 pp. 27 Appendices, and case of maps. - Svo.  Tokyo, Kaikosha,
June, 1g12.  Complete in 10 vols., £35 168, 5.

Althougl the first volume of the Japanese ofticial acconnt appears eight years after the
events which it describes, the summary of contents shows that the work of compilation has
Leen a considerable ene,  The 10 volumes contain over 10,000 pages, while there are over
Sco maps utside e text.®

The diliiculty thar the miiitmy student must expericnce n extracting lessons from so huge
a mass of mateiial is increased by the absence of an index (the Japanese Janguage not lending
itself to (his convenience) ard of comments,

It s evilent that an official history compiled by ofiicers who are suil the subordinates of the
wen who took a leading part in the war cannet contain candid criticisms, and it is equally
comprehensible that no nation willingly makes a gift (o its rivals of the practical lessons that it
has purchased so dearly. At the same time so entire an absence of self-revelalion is a matter
for regret. At no thime, at asy raie 1 the Aest volume, is the aeader allowed to see into the
minds of these great soldiers ; and a histary which merely chronicles events as they ovcor and
orders after they are issaed, is but a skeleton,

GENERAL AKRANGEMENT,

The history deals with the opeiations on land, the naval account being a separate publica-
bon,

The chief events treated in the dilerent velnnes are as follows 1—

Vol 1. —Canses of the war, The rival armies.  Japanese and Russion plans of cam-
paign.  Epitome of the naval uperativns, The Yalu, Nanshan, Te-lissu,  Landing
of the 10th Division,

Vols, 2—4. —Fa-shih.chian, Lizo-yang. 5haho.

Vols, 3—6.—*iege of Port Anhar.

Vol. 5.—Events after the Battle of Shaho.

YVols. S§—9.—Mukden.
Vol. 10, —Occupation of Saghalien.  Lines of communication and services in rear of the
arny,

Each of the 16 sections inlg which the whole history is divided is preceded by a summary of
the events dealt with in the section in goestion. At the end of each chapter is an account
of the Russian movements which touk place during the peiiod under notice. By the use of
different type the information of the encmy that was known to the japancse at the time is
distinguished floimn the facts revealed by subsequent investigation,

* Succeeding volumes ure advertised to appear at I—3 monthly intervals, and the final
volume in Qetoler, 1913
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The maps show the positions of wnits with great clearness and detail, a resuit which is
mainly dne lo the Japanese system of conventional signs for tioups which is very complete,
The nomenclatnre of Japanese units which are known by aumbers only is alsg less cumbnous.
than our own,

Ouders of bande, lists of casualties {including losses In hasseflesh}, and ammunition expeni.
ture during the principal engagements and copies of orders are given in the appeadix.

CAUSES OF TUE Wag, .

The opening chapter on thie ** Conses of the War™ is very buief {14 pages).  Remembering
that a chief one was fapan's determination to show the world that she would no longer con-
tinue to be trealed as r negligibie quantity, there is a dignified restraint in the account of her
relatipns with Kussia Lefore the war.  The retrocession of Port Arthur in 1S3 moy be quoted
as an dlustration of this absenee of rectimination over past injuries.  The account of the
ticident oeenpies two lines in the original, and i3 as follows : ** As one result of the 18933
campaign China ecded to Japan the Lino-tung Peninsula ; but, on'the ground that the peace
of the Far East was affccted thexely, Russia, together with France and Germany, demanded
that japan should relinqnish it.  Owor Government had no other course bt to accede to this.
lemand. ™

A glimpse of the Japaness attinnde, however, appeats In the reference to the Russian naval
mazuavres in the Yeilow Sea and the arillery prastice from Viadivosteck in May, 1903,
“ which trizd to intimidate us with the naisz of their fire.”

it is interesting to know what joforwmtion was in the possession of the Japanese Fead-
cuarters at the Leginning of Felwuary—/ie, on the eve of war—since it afords o cloe 1o the
rensons why the Jopanese broke off the negotintions when they did,  Fhe history sunmarizes.
this information as follows r—

 About two battalions of infaniry belonging to the Thid Brigade in Kuantung with
some artiflery were dispatehied on the zist January with erders to observe the line of
the Yau,

*EAL Liao-yang quarters e Deing prepared and veliicles collected. Touod and clothes.
are hicing sent to Fenghuangceheng, and 20,000 Chinese hoises have heen ordered
2,000 fresh troops have arrived at Liso-yang.

“On the 1st Febreary our Consal at Viadivestock was teld that all Japanese were to
prepare to leave,

“The whole of the Russian fleet in Port Asthur (with the exception of one battlesbip
undergoing repairs) have gone out to sea {destination unknown)*  Russian forces in
the Far East appear to be mobilizing.

# The fullowing information was received from Hurope : Russia will form two armies—
North and Scuth—oand concentrate them in South Manchia and the Ussori,

“* Rossia intends 1o send the following reinforcements from Ivrope when necessary, viz.,
two Ariny Coips, four veserve infuntry divisions and a cavaliy Inigade ; while she is.
now preparing to send two infantry divisions, ene division and one brigade of cavalry,
m addition to the above.

**The troops east of Lake Batkal are concentrating i Manchiuzia and Lssud.

“The Kinth East Siberion Riille Biigade is to be convened into a division and a new
brigade formed. A draft lefl at the end of January for the purpose of Lringing a
pottion of the 315t Infantry Division up to war steength,

“The Tsar bas entrusted Viceroy Alexiev with full powers.  The lawter has determined
upon war, but wishes o delay eniil the naval reinforcements woder Admiral Virenius.
arrive, the 3id Siberfan Ariny Corps is organized, and the docks at Port Asthor are
completed.”

At this moment—the beginniny of Felnuary—military strategy did not favour the opening of
hostilities. To invade Korea while her nonthern ports were still ice-bound and her roads
about to become impassalle would, as events proved, involve many weeks” delay ; nor was
there any informajon to show that the oceupmtion of Korea 2 mombh later would be more
hazardous or undesirable from the military or political point of view. [n spite of the fact that,

* This informalion does not appenr to have Leen mentioned in other accounts. Tt is also
stated in o note o the above that, as a maler of fact, the Russian fleet anchoved in Talien,
Bay on the night of February 3rd, and retarned (o Port Arthor the next day,
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in japan, the army is the senior service, and her chi=fs practically monapalized political power
—the Premier was a general on the active list, Prince Yemagata (the senjor of the elder
statesmen) o field marshal—the paramount necessities of paval stiategy were recognized,
Admiral Virenius was approaching it is true, but he could not rench Port Arthur before the
beginning of March.  The cracial point was that the Port Aithur fleet had gone ou! to sea,
Its whercoboms and destination were unknown in Tokyo on the zid February, and it is
significant that at an Imperial Council the following day it was decided to begin hostilities.

With (he exception of the statement that Reserve (Koli) divisions were formed {as well as
brigades), the chapter on (he Japanese military forces contains ne information not alveady
availalle.

The tetal number of combatants and nen-combatants that teok part in the war iz given as
1,658,996 ; of these 950,868 served oversens.

. THE JaraNese Prax or Camealox,

A translation—practically i extenso—is given below of the * Japanese Plan of Campaign ™
as Leing, perhaps, the most impottant chapter in the book ; —

“ The Japanese General Staff realized b:fore the war that, althougl the Kassian Avmy was
some seven times greater than their own, yet the numbers that Russia cou'd ewploy in the Far
East were not greatly superior ., . and would not, in fact, be more than twe-fifths of
her total furce, owing to the necessity for protecting her inlerests in Ewrope.  Difitcully of
supply was another important facter lhuiting the neulr of troops that could bie employed,
Fastern Siberia was thinly populated and comparatively unproductive, while Masnchwia eould
only provide a portion of the forage and raticas reguived, Everything else imust be sent
from Russia by a single Tine of railway. Taking into consideration also the sill imperfect
condition of this line and the interruption caunsed by Fake Baikal, it could e said positizely
that meie thin 369,600 men could not be maintained in the Far East,  There was aisa at
this time a considerable amount of wnrest in Russia, and this cause further reduced the foree
that was likely to be sent against us (0 about 230,002 en, a number about equal to teat which
we could send from Japan,

* With regard to the Kussian area of concentration, although its position was tuncertain, yer
i st by sitoated so as to provide sultable Jines of advance both towards South Manchmia
and the Ussuri region, whichever the Japanese might choose as the field of operations for their
liain arnry.

* Although it would seem that reinforcements from Europe and Western Siberia onglit Arst
te concentrate at Harlin, yet it seemed more probable that Russia would reinforce the traops
already in the Far Last than allow us 1o overrun Southern Manchuria withont resistance,
{At the end of Jannary the following was estimated to be the strength of the Russian forees in
the Far Eastif mobilized, omitling reserves to frontier traops : g5 Lattalions, 73 squadrens,
30} Latteries {230 guns), S engineer companies, I battalion, 17 batteries, and 1 engiteer coin-
pany of furtress troaps).

** If the enemy advanced south we should concentrate our forces as quickly as possibie and
ditve them Lack.  If, on the other hand, the troops already in Manchuriz and Ussuri were
used to keep touch with us and gradually draw us northwards wiil the main Russian Army
had finished its coneentration, then it would be for us to overwhelm their advanced troops
before atiacking their main army when it advances.

“ At the outset our chief olject was to biing about the main operations in Mancharia, to
search oul the encmy’s main strength and drive it northwards; while our fleet must defeat
their Pacific Fleet and thos obtain cammand of Eastern waters.

**In accordance with these intentions tha operations ot land were divided into two periods,
and the plan was broadly as follows ;—

** First Period. —The 15t Army to advance from Korea, debonch on the vight bank of the
Yalu and contain the enemy ; the 2nd Army, at a favouralile opportunity, to occupy
a point on the south-cast coast of the Lino-tung Peninsula and establish o base there.
The 35d Army then to land and observe the Port Arthur fortress, and if necessary
fakeit.  While the 2nd Army was advancing north in conjunction with the st Ary,
Jthe 41 Anny was to land, either between the zst and 2nd Armies, or on the norti-
east shore of the Gulf of Pechili; thess three anudes acting in ciose co-operation to
tuke Lizo.yang.
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* Second Peviod. — I the first phase opened in the spring it should be completed by the
autumn 3 the army would therelore winter noith of Flao-vang on sronnd that had
been won, vest, and yefit, Movements would jecommence the following spring,
the enciny songht out and erusherd beyond hope of recovery,

** Sachatien to be taken at a «aitable time during either of these twa poriods,

Y Although Russia's FFar Eastern fleet had heen increased, her naval strength when relations
hetween the two nations became strained was approximately equal 1o oy ewn.

“We conkl not tell whether at the outhreak of war their Beet—or the greater pat of
it—would—(z) assemble in Port Arvthur Harbour and await the arrival of reinforeements 3 or
{2} seek a decision al once ; or (£} operate in the Yellow Sea or Sea of Japan and await a
favourable oppertanity,  As the adoplion of cither (#) or (¢} would favonr the Japancse,
course (@) was the wost probable one . . L

“Hut as every day's delay was so much lime gained for the Russian preparations, we
deciiled not to await the result of a naval engagement hint to send a powerfnl foree to Kovea
and captare Seonl, a movement which could be carried our without risk, as onr navy could
thoronghly guard the Korean Straits. Moreover, ealenlations showed that i both siiles sent a
division to Seoul (4., at the outhreak of war) we should have a considerable advautage =s
regards time. Consequently a detachiment was to land at Chemulpo ismediately after war was
declaied, oceupy Seoul, and deliver Koren from the yoke of Russia, after which one division
was t lind on the south or east coast of Korea, concentrate in the vicinity of Seoul, and there
await the resull of the naval engageinent.  The passibility of the cncmy advancing from the
notth conld aimost be disinissed, on account of distance and the diffienlty of the connnry,

Y Should onr navy be successfnl, o strong force was 1w be pnshed into the north-west
portion of Korea, in onder to cuinplete the occupation of that country, and oltain the first
victory, i other words, the main portion or two divisions of the st my would famd on
the west canst of Worea and, jaining the division previously disembarked on the west coast,
advance thiough the north-west provinee of Korea into 5 Manchwia L .

I Chinampe be choser as our pert of disembarkation amd the dist et in thc neighbourhood
of Pingyang as our area of concentration, we should Tw able to concentinte three divisions
{including the division anached o Seoul) before the enewy conld do se, bat i the ice had not
melted, Chemulpa must be our port of disembarkation, and the area of concentration mist be
changed to the neighbonrhoosd of Haijo,  This would Invelve several days" defay, but it shoukd
not be very difficult to concentrate in that area before the enemy eould veach it

Tt was decided 1o discmbark the ludk of the 150 Avety after command of the sea had been
nltained, Chinampo was to be the chiel port of dizsmbarkation if ice-free, otherwise Chemulpo,
The 1<t Army was then to advanee, and when it had ocenpied the right bank of the Yaiu the
and Army (3 divisions, 1 cavalry brigade, and 1 auillery nigade) was to land—coveved by the
15t Army—=on the soutli-cast shore of the Linotung Peninsula at a point as far as possible from
Port Asthur, in view of possible interference from the Russian eet.  Takushan was eventnaliy
chiosen, in order that the 2nd Army might co-operate as closely as possible with the tst Avmy.,

“Fhe plan of campaign given above was determined before the war began, and the
operations during the Arst penori were carvied out alnost entirely as planned ; ot wih the
ohject of destroving the enemy’s feer the capture of Port Arnthur was undertaken, and the
TIength of this siege, necessitated by the stubborn vesistance of the garrison, had o great
inluence upon the operations of the main wmy, The consequence was the Battle of the
Shaho dwing the second period, and although the enemy's intentivn was frustrated, yet it
must be admitted that, ewing 10 lack of nwmbers, we did wot gain the success that we
hopedfor . . .

s Aler the Baule of Mukden Russia’s militaey resourees werve by no means exhausted : the
capacity of the railway had been enormensly increased, she had renewed her strength, Ou
the other hand eur preparations were very extended and difficult o muintain, while the
vonquest of Saghalien and the advance in N. Korea tould not be carried out, as our Heet was
requited to meet the approaching Baltic Fleet,  However, the victory of the Sea of Japan
enabled ws to carry out our orivinal plan, Saghajicn was occupied, the enemy was expeiled
fram the north of Korea, and enr toops there reinforced the army in Manchuria . 0 7

It will be noted in the foregoing that: () Although the pussilaity of a Japanese advanee
from the direction of Viadivestock is mentioned in conneetion with the choice of the Russian
area of concentration:, we are aob wld whether (his [mu‘;i'l.\illl)' was ever entertained by the
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Japanese General Stafl.  {2) It was iecognized before the war that the Russian Fleet would
probably remain in Port Arthur until naval reinforcements arrived (see above), but it was,
apparently, not considered at that peried that this would necessarily involve the captore of
Port Arthur: **The 30d Army . . . wasto , , . observe the T'ort Arthur fortress,
and, il necessary, take it.” {3) From the comparatively lengthy discussion devoted o the
sulject it appears as if the oceupation of Korea was the essential and difficult (hing.  Itis
true that if hosiilities Legan before the ice melted, then the fust advance conld only tuke
place in Korex; bot if the war started afier the South Manehuion coast was free from ice,
it is not clear {assuming that sufficient superiority had bren established at sea) why the
occupation of Korea should still be the enly initial operation worthy of consideration,

The following are extracts of the sammary of the operations described in Vol. L, which
precedes the detailed account,

After describing the advance of the 1st Army to Wiju, the employment of the 2nd Army is
discussed as follows : . :

* Owing to the favourable naval siteation it was hoped that it would be possible to land the
2nd Avmy in the ncighbourkood of Talien Wan, At first the Japaunese Headquarters had
three aliernalive plans: (1} To Tand mmediately the main army with one swoop in and near
‘Talien Wan, quickly cut off the Kuan-tung Peninsula, and establish a large base there ; (2) to
land at Taku-snan or to the east of it, o as to act in close co-operation with the 15t Army
ar {3} to land in the vicinity of the mouth of the Ta.sha-ho.  But as the enemy appeared at
the end of April to have abount 4 divisions in the neighbouthood of Liao-yang, 2 divisions at
Feng-lmang.cheng, 2 divisions Letween Chin.chon and Kaiping, and about 1 divisien in Port
Arthar, Talien Wan was the most suitable place of disembarkation, as calculations of time and
space showed that it invelved lttle danger from a land attack, while its position was excellent
strategically 3 it was, however, very dangerons ffom the naval point of view. FPlan {2} was
not only nusuitalde for disembarkation of troops, Lut it would cause a delay in the subsequent
operalions, 1t had, however, the advantage that it was the least risky, and would have
becn chosen had not the paval situation permitted the adoption of Plan (1}, . . . Ithad
originally been the intention to include a division with mountain guns in the znd Army, bat as
the country round Talien Wan was flat and the resistance of the garison had to be considered,
monntain guns were not tncladed,

¢ The Imperial Tleadqmuters decided that if Admival Togo's third blocking expedition was
successfully carricd vut on or before the goth Apdl, the 2nd Army would inmediately land
near Talien Wan 5 if nar successfnd, that the landing would be carried out near the mouth ot
the Ta-sha-he.

% On the 220d Aprll, in consequence of Admiral Toga's decision, it was deckded that the
disembarkation of the 2nd Army would begin on the st May, whatever the result of the
blocking expedition.

¢ The bulk of the 2nd Avmy (1st, 3rd, and gth Divisions) assembiled off Chinampo on the 30th
April, and the first detachinent landed on the sonth-west shove of the mouth of the Ta-sha-hoon
the 5th May in conjunction with the thivd blocking expedition {the date was delayed on account of
naval preparations),  The 15t Army was instructed to debouch on the right bank of the Sha-ho
before the 2znd Army landed, contain the envwmy, and so prevent him from advancing sonth,
Contrary 1o expectation the enemy dil not move south from Liao-yang and Amping, and
stranger still the Russians near Port Arthvr and Chin-chou offered no resistance, so that the
landing was easily effected . . .

*‘The landing of the roth Division should have synchronized with that of the 2nd Army,
but owing to the lack of transports it was delayed until the Igth May; and then, in
consequence of the very Lad landing fucilities, the disembarkation although unupposed was
very slow. It was the intention to land anotler division al Kankyodo ; but as our feet was
obliged to watelr the Viadivostock Squadron and trensports were facking, this plan was
changed.

st As the 2nd Army and 1oth Division were now established on the Linotung Peninsula, it
Was necessary to prepare to organize one army to advance northwards and another to hesiege
Tort Arthur, The sth and Iith Livisions were accordingly allotted to the 2nd Arnwy.
Previous to this Admiral Togo Tiad reported that he could not clear Talien Wan of mines until
the Chin.clion Isthins had been oceupied by the army.  The znd Army was accordingly
Jdirected o attack the epemy in the neighbourhood of Nanshan, Tairen was ocenpicd, and
the 3th and 11th Divisiens were gradually disembarked ; the 1st and trtl Divisions formed
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the 5rd Army, while the 2nd Army prepared to advance northwards. At this time the main
body of the cnemy's Meet was lying up in Port Avther awaiting an opportanity, and conld not
be negiected, The only method of operating agninst this flect was to destroy its base fron
the land side.  Tniren was also necessary as 2 main oversens base for the Manchwrian armies,
For these reasons the attack of Port Arthor was decided upon,

At the Leginning of Junc reports were heard that the enemy were moving south from
Liag-yang and Kaiping. The 6th Division was accordingly suddenly added to the 2nd
Ammy . . . The st and 3th Kobi Brigades, (hen in course of formation, were allotted
to the 3rd Army.  Owing to the continuons activity of a lavge force of Russian cavalry on the
vight flank of the st Army, and to the necessity for proteciing that army's line of com-
munication, a Guard Kobi Brigade (two battalions of which were already on the lines of
communication) was formed, and together with three other Kobi battalions were added to the
st Army, . . . The roth Division, which was folt (o be too weak, was aiso reinforced
Ly the 1oth Koli Brigade,

s About e middle of June reporls were reccived that the enemy's Baltic Fleet was
approaching. . . . The Commander of the 3rd Awmy was accordingly instructed to
caplure Port Arthar as quickiy as possibie,

* Alout this time Tmperial Fleadquarters decided that the 1st and 2nd Anmics and r1oth
Division must defeat the encimy’s main army at Ling-yang Lefore the rainy season in Manchwia
began, and in accordance with this olject the following plan was laid down 1 —

“{1). The 30d Army will be reinforced by the gth Division and, if nccessary, by the
2nd Field Ardilery Brigade,

(2}, The 1st Avmy will push forward at once a {orce of about 1 division lo Tsac-ha-keu,
and under cover of this force 21 days* sapplies for 3 divisions will be coliected at
Tung-yuan-pao

*o{3} The joth Divisien will collect supplies for 20 days for 2 divisions at Ilsiv-yen Dy
the 6th July. The detachment at Hsin-kailing will co-operate if the situation
renders it ngcessary,

“The 1oth Kobi Brigade will begin its disembarkation at Ta-ku.shan on
st July, and follow the 1otiv Division,

{4} The zud Arimy will advance on Kai-ping on the 1gth June.  After taking it the
Arvmy will occupy Ta-shih-chiao and Ying-kou with strong advanced parties.

 Sepplies nonth of Hsiung-yo-cheng will Le drawn from sca transport,

Il the above plan con be carried out oy arranged ench army will advance
without interruption on Liao-yang ; but il this advance does nol progress as
anticipated and the rainy season begins, then & will be necessary to remain in
whalever positioas are reached until the rains are over.

 Imperial Icadquarters issuel orders in the above sense, and also gave instrucilons on
the Igth June to he tst and 2nd Armies and zeth Division, that in accordance with the
above instructions, the advance on Liao-yang was to be carried out as quickly as possille.
The Inspector-General of Communications (General Kodama) was also directed to disembark
supplies ot the moutl: of the IIsung-yo-ho as soon as Hsung-ho-cheng was oceupied.

“On the zoth Jene General Koroki requested leave to recall the Asada detachment.
Imperial Headquarters refused to allow this until the toth Kobi Brigade had joined the 1oti
Division, and ordered that no advance was to be made north of Fen-shinding, . .

# The fntention of the 2nd Army to advance upon Kai-ping after Te-li-sst was frtmmtcd
by the difficultics of transport upon the line of communication. . . "

A History or tne Brimsu Arxy. Vol VIL, 180g-10. By the Hon,
J. W. Fortescue, 661 pp., with index and vol, of maps. Svo. London,
tgiz.  Macmillan, 215 net,

In the present volume of his History of the Biitish Army, Mr. Fortesoue is anly able to
deal with the years 1Sog-1o. This is easily understood when we recollect that the Iritish
Army was engagel In active operations not enly in ilolland and the Peninsula, but also in
the Mediterranean, as well as in the West and East Indies.

The Look begins with an account of the operations ia the West Indies in 1809, The strain
on Diidsh resourves which their possessions in those parts entailed, combined with the



356 THE ROYAL ENGINEERS JOURNAL, [NovisueRr

unfriendly atlentions of rival Powers, was a severe one, and the selection af the best policy to
te pursued was no casy matter,  Mr, Fortescue explains the courses open to Eagiand, and
shows how, white the question was stlt undecided, Napoleoa's invasion of Spain so far altered
the situativn that the French colonies became, to all intents and prrposes, the sole oliject vt
attack, every ¢ffust being made to help and protect those which beloaged to Spain. It was not,
however, il tw beginning of the fullowing year hat, by the cytwre of Guadeloupe, the
offensive power of Fiance jn the West Indies was practically destruyed.

The next chapter begins with a review of the military problems which faced the British
Goveunment at the beginning of the year 18og.  "Yhe resigmation of the Doke of York as
Commander-in-Chief, and the difiicalty of illing the ranks of the Army, were but two of the
many troubles which besct them at home, I ks interesting to none that the military suihoritics
came furward at this thive with o propesal fu alsotbing the Militia inw the Regalar Anoy,
Lefore, however, the plan which was zctually accepted had had time to take effect, war broke
out belween Tiance and Awnsiria,  While the British Government was anxious to aid Austria,
vueeriainty as to the policy which Prassia wonld pursue made it dificolt for ministers to cone
to a correct decisiun as Lo the best spheve in which to employ the British Army. 3Mr Fortescue
expiaing in the clearest way the problem which they had to solve, and he makes it plain that,
while coneentration of efivrt in the Peninsula was the tight wilito y cotrse to pusoe, foancial
difficultics were insuperalde.  Vortnmately the Gevernment dectded o make up the force in
Portugal o the stieagth recommended Ly S Welledey, and 10 place bim i comupand.
They then had to consider how to craploy the rest of the Army.  Amongst the plans pnt
forward was one for an attack on Walcheren, with a view to the destiuction of the souadron
Luown o be in the Schelde,. This schome, which appears to have been wannly supported by
the naval and equally strongly opposed by the miliiary authosites, was (inally approved, It
seems paactically certain that the expedition wonld have been a fadiure in any event; but, w
have the faintest chance of swccess, it was essential that it should be despatched while the
weather was favourable, shouid cume as a surprise, and be conducied with encrgy,  Unlor-
tunately every one of these essentinls was Jacking, and frictiun between tie naval amd miiitary
cemmanders made matters worse,

Arn Fortescue maintains that the real mistake made by Ministers was in conunitting the
force to an opaiation of Gosbtfal suceess, when by holiding iU readiness for a month or twe,
its quality would have Leen Improved, amnd a more profitable objective wight have been found
clsewhere. It is somewhat dificuit to accept this view of the cas: when we remember the
state of affairs alwend. s the aumhor himsell points out, Austria needed practical suppat, sl
it wos eomally important o encourage the paniotic party in Pinssin. . While, thereluie, we
may sgree with Mr Forteseue’s caielusion as to the wisnitability of the Dritish Constitution
for the puiposes of win, we may perhaps be permitted o doubt whether in the given cireum-
stances any other furm of Government wotld hiave fornd o luppier solution.

From Helland we e taken o the Peninsiia, and after dealing brielly witle the uperations
in Catalonia, Mr, Fotteseue passes (o the events which steceeded Moure's depatiire, Seme
fresh cvidence Unows a new light on the diliculies with which Ciadock, who was left in
conunand in Portugad, had to contend, and the important effect of Canaiig and Frere's
Llunders which prevented a landing of British troops at Cadiz is fully esplained. The fullowing
chapter contains an acconnt of the operations undertaken by Wellesley 1o clear Fortngal of
the French,  The reasons which induced him o attack Soudt at Opotte in preference to Vicler
at Merida are adniivably explained,  As an exmuple of the study which Wellington gave
tactical methods, and of the care which the author has taken ww record details which o mauy
might appear of littic or no value, attentivn may be drmwn to the desenipiion v the novel
distribation of riltemen in the fist order of leade, which consisted in the ailotment of 2
company to exch biigade, this Leing, in Wellington®s opinivn, the best methud of combating
the tacties of the Freneh,

Mi. Forlescue is particulmly happy i his descripdon o (the disturbing efiect the Lritsh
Arany, backed by Uritish naval supseaacy, had on Napuleon's cadeulations, and he sliows how
Moure's mareit to Cotuna first led Soult and Ney into e aortle-west corner of the Ueninsula,
and then tempted Napoleon 1o commit the sarious bunder of heeping them there in order to
duse the ports of Coruna, Vigo, and Feriol o the Diitish tleet beivie he had conguered
Fouwgal.

‘The Talavera campuign is neat desarind, As Mr, Forlescue poiats out, the campaigin wi,
perlaps, more rewmarhable for the ntornad guarieds of the gencrals o either side than Tor the
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actual fighting ; and while we may agrec that the DBritish commander showed himsell some-
wlhat impetnous and over-confident, we see that he alone realized the outstanding lesson of
the operations, which was that final victory wonid be practically assured to the anny which
shoeld Arst avercome the difficultics of Lransport and supply.

Mr. Forteseue's aceount of the general effeet of the various expeditions undertaken in 1809
un the Government and the Honse of Commons 35 both dluminating and isstructive,  Ile
nules, as an intevesting comment on the qualification of the Counnons 1o deal with wmilitacy
matters, that a reduction of the Royal Wagon Train, on which (he transport of the Army
depended, was considered the best way to overcome the opposition to the passage of the
estimates.  Before a return is made ta the scene of regular operations in Portugal, Mr,
Fortescue devoles a good deal of space 10 describing the miner operations which touk place
tironghont Spatn during 1810, the chicf characteristic of wiiich was the fuldlity of sueh as were
attempted by the Regular Spanish troops, and the success of tiie guerilla bamds which now
lLiegzan 1o make theh appearance.

En Cliap. 36 a very interesting descaiption Is given of Wellinglon's stafl and the methods in
which Lusiness was condected.  From this we learn that Wellington was in reality his own
Chicl of the Suwff, that he conveyed s ordess s to the wovements of the aoy mainly Ly
means of private letters, and that he was very jealous of any intervention by th2 members of
his »taff.  In the matter of intelligence also he appears o have kept control of the varivus
agencics cployed, and to have received their reports himsell.  Amongst many othier inler-
caling details contained in this chapter, the relations existing belween the Government and
Wellington are examined and discussed.  Mr. Fortescue shows that Wellington did Ministers
less than justice, and while ready to admit that the Comtander-in-Chief way have had
grounds for mistrusting them, he contends that the men who, in spite of thwee mililary
fatlures—on the Scheldt, on the Tagus, and In the Bay of Naples —oldly took up the reins of
Government and still maintained the war, are as mueh to be hovoured as the comumander who
carried onl their policy.  An admibably Iuckl desciplion of (he semcwhat complicated
manceuvees catried out by the British forces in the first half of 1510, culminating in the Battle
of Busace, fullowed by the retreat to the lines of Turres Vedims, is then given ; while the two
final chapers of the volume deal with events In the East Indies.

A account of the nutiny which took place in the last India Company's force fn Madras,
which might have had disastrons effects had it suceeeded, is included, Tt wonld apprear that
the disturbance was mainly dne to a change of pelicy on the part of the Company enforend
by an unwise and unsympathetic Governor.

An agreeable contrast to the above is the story of tie expedition to Java wnder Siv 8.
Auctimuty, and of the operations whicly ended in the capture of that island.

‘To do justice to such a work as this within the limits of space available is impossible,  All
that has Leen attempted here has been to show the ground covered by the volmine, the care
with which Mr. Fortescae has examined all available sources of inlormation, the pains which
he has lnken to weigh the evidence thus obtained, and the impariality which matks the
conelusions at which he has areived.

Canreatons ox tur Noxrd-West Froxtizg, By Capt H. L. Nevill,
n.s.0., Royal Field Artillery. 404 pp., with 6 illustrations, § maps in
pocket, and g plans in the text. 3ve. London, tgtz.  Joha Murray.
13s.

This volume gives shorl but clear acconnts of all the various campaigns on the North-West
Frontier of India which have been undertaken by the British, with tables of the varions troops
enyaged,

The operations of more recent years, commencing {rom the Hunza-Nogar campaign of 1391,
are reviewed, and the more prominent tactical Tessons of each campaizn are brought out and
compared with the principles now faid down in Freld Service Neguladions, Part L

The book concludes with an anticipaion of the condiions likely to e met with in the
{uture, and how modern sclence ay assist us It ol next operations.

Apart from tactical lessons, tHiis book is also valuable as a work of reference, and for instruc-
tional purposes regarding the geographical and cthoographical features of the North-Weal
Frontier of Ludi.
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ORGANIZATION,

Orsavizatios. By Colonel Hubert Foster, R 267 pp. svo
London, 1gt1. IHugh Rees. 3s. 6d. net.

In hiis preface Colonel Foster explains biow bis inability to hind any work dealing systuma-
tically with army organization induced him to compile the present baok, and it is unquestionable
that the subject has not been handled in such a way as to present any very lear idea of its real
meaning and significance,  In the work uader review the anthor has confined his altention to
giving & general account of organization for war only, for, a3 he says, the inclesion of organi-
zation in peace would open out too wide a field of discussion,

In his first chapter the author explaing what is weant Ly organization amd why it is
necessary, and he then describes the varions kinds of troops which go to form an army, lheir
methods of fighting, and functions in war, these being necessary preliminaries lo a consdera-
tion of the units and formations of which a modern army coasists.  As, however, changes
have taken place in the British Service since the book was published, it s nocessary to warn
the reader that some of the information contained in it i not stuictly accurate, and we cannot
aveep the view that it is impossible to group a varicly of treops which are mentioned in
Chapter 4 under any one of the old lLeads of the three arms, the effect of which would be to
make *command "—whiclh it is (he object of organization to facilitale —a far more difficnlt
question than it now is,

The author then explains how, as Lhe result of past experience and of a forecast of futare
needs, the varlotts ualts are combined into smaller formations, and how these again are cotn-
Lined into larger formations constituting what are called subordinate commands, the essence ot
which is that they are copable of independent existence and action.  Their administeative
services and staffs are also deseribed in sufficient detail to eoalde one o obtain a good idea ot
their essential features.  The final chapter of this Part explaing thie object and utility of war
establishments, the importance of preserviny the eiiginal organizaiion of a force, the evils vt
improvization, and lastly, the meaning and use of an Ordre de Datailie,

Part 1, deals entively with Dritish war otgauization, and is therefore concerned wainfy
with the Expeditionary Foree, which bas, however, Leen modified in certain details, chietly
thoss connected with bansport and the service of intercommunication, since the Look was
published.  The special features of this organization, their object, and the advantages claimed
for them, are well explained.

In Part II1, the author gives a brief description of the war organization of foreign armies,
which, with the exception of that of the United States, fullow the same general plan,  This
Part s followed by a shoit history of the developments of organization singe the inroduction
of frearms, hn which Colonel Foster shows that modern organization dates from the close o
the Feudal epoch in the fiftecnth century, and that {taly was the country in whick it oripinaled,
and to which most military terms may be traced,  Having first outlined the growth of the
earlicst regimental organization from the companies of which permancat Repular forces were
originally composed, he procesds to give an account of the evelution -of eacli arm in turn,
followed Ly a description of anny vrganization in the seventeenth and subscquent centurics.
A separate chapter deals with the evolution of the Staff and administrative services,

Patt ¥, is devoled 1o a consideration of the principles of command and the psychological
characteristics of armies.  The reason for touching on these suljects becomes obvious when it
is remembered that the chief olject of organization is to facilitate command. The extent to
which the method of command has been madified in consequence of the wrowth of modern
armivs s explained, and the difference between ** nstructions ™ emanating from the supreure
commander and the. “orders " ssued by subordinate commanders is made clear,

An appendix contains an explanation of the way in which military terims came to Iave their
present technical meaning, together with their country of origin and derivation,  "Uhis
appendix forms a very interesting addition to a work which, even without it, s full o1 much
useful information or a subject that must attract every soldier who takes an inlerest in his
prufession.
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POLITICS.

Tur Mivitary Daxcer oF Hoxe Ruie ror IrzLaxp. By Major-General
Sir T, Fraser, e, cong. s1gpp. Svo. London, 1912, John Murray,
8s. O, net.

iIn this bool the author briefly reviews the military history of Ireland from the time the
Romans inhabited England to the present date ; and, nsing his opinions on the expericnces
of the past, he concludes that it 3s his duty to draw the attention of his fellow-conntiymen to
the danger to the Fnmpire tnvelved by the adoption of Ilome Rule in Ircland.

STRJ“;TEGY AND TACTICS.

Starr Worx, Ry Colonel Hubert Foster, RE. 223 pp.  Svo.
Iondon, 1912, Hugh Rees. 3s. Gd. net,

The object of this hook is to give instinetion in the every-day daties which would fall on the
commander or General Stalf offcer of a sinall force of all arms on service.

The book is, the anthor explains, the outcome of many years experience with Militia in
Canada, the United States, and Auvstralia,

Much of the contents can be found in Field Sevvice Regulations, Imt the katter is necessarily
very terse, nmd moreover applies cssentially to a British division, It is therefore somewhat
difficult for a beginner to follow. 1t s with the idea of smoothing away some of these difh-
caities that this worl is published. At the same time, the fact that British operations will be
conducted under the above Regulations has been constantly kept in view.

While the Liook is very likely to assist stadents in clearing up points on which they may
have hieen in doubt, it is necessary to caution them that portions are already out of date, owing
to recent changes in oiganization,
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BOOKS RECEIVED.

Sravr Wors : A Guide to Commmand and General Staff Duties in Smali
Forces of All Arms in the Field, By Col. Hubert Foster, RE.
Hugh Reas, Ltd, 5, Regent Street, AW, 1g12. 35 6d, net,

A Brigr hsvory or Toe Kise’s Rovan Riree Corrs. Warren & Son,
Lid, 83, High Street, Winchester, 1912,

Brinixg Coxstrection axp Drawixg. By Chas, I, Mitchell. Elemen-
tary Course. IMighth edition, B, T, Batsford, gy, High olborn,
W.C. orgri. 3s

Brinixg Coxstrverios. By Chas. F, Mitchell.  Advanced Course.
Seventh edition, B, T, Batsford, o4, High Holborn, W.C, 1o12. 6s

Sroxuwart Jacksox's Caxpatoy ¥ THE SuExaxnoalt VALLEY oF VIRGINIA
FROM Noveaser 41, 1801, 1o Juxk 171h, 1862, By William Allan,
formerly Lieut-Colonel and Chief Ordnance Cfficer, 2ad Corps,
ANV, Hugh Rees, Ltd,, 5, Regent Street, SSW. 1912, Os. net,

Acrive Servier Pocker-Book. By Licut. Bertrand Stewart, West Kent
(0.0, Yeomanry., TFifth edition,  William Clowes & Sony, Lid,,

23, Cockspur Strect. AW, 1012,

Rezisrorcen Coxcrete Coxstreeriox,  [Hustrated.  Advanced Course.
By AL T, Canteli, Lwes. RLBA. I & ¥ Spon, 57, Haymarket,
SAV.  1zs Odl net, 135 post free,
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ADVERTISEMENTS.

Royal United Service Institution,

Contains the best prelessional Library i the Ennted Bingrdons ; an escellent collection of Maps
and Charts; Remding and Smoking Rooms provided with the leading papers, periedicals, and
writing maderials Ansewm of Naval and ] ary rehes and trophicss and a Theatre in which
lecturcs upen professional suliccts, followed iy sdinenssions, ase frequently given.

TERMS OF MEMBERSHIP.

ANNUAL MEMEBERS, £1 1 9 on entrance, £1 1 B anaually
LIFE MEMBERS - - - £15 ¢ O

Olifcers whase nanies appear in thie Olficial Navy and Avmy Lists beemae members on payinent
of the above fecs, and applications by mernber=bip, giving rank, gualificaton, stand address, shouid be
mmde 1o the Secrelary,

“THE JOURNAL OF THE ROVAL UNITED SERVICE IRSTIfUTION."

This valuzsble ** Jonrnal™ is publisiad momthly, and ix sent past free tooall Mombers of the
Ipatitution & 3t s Al sent regulardy vach wonth to Al Navak and Military Astoches, and e
principal Faeign Embassies and Logations in Londan it ix alse in the hands of and extensively
read by Licers in nearly every drmy in the World, as well as Officers ol _onr Colenial Forces,

S The R.ELS.E Jonmal™ is the Official Organ of thie above Institution ; it contains the Lectures
given in the Theatre. Artickes o Trolessionstl Suljects, anportant Naval amd Militacy Notes, also
Tullest partivulars of Naval and Militaey inventions, Notices of Books, ote,

The Cireulation is more than double that of any Service Publication in existence: it hos the
Jarwest circulxiion in Tndin, e Uolopigs, nrd ajse on the Continent of any Service Publication
published in the English language; it is widely sead, and of great Official bmportance in moest
Foreign Countries.

N~¢-s for Officers Proceeding to
India.

By Major A. T. MOORE, R.E., 1904

REVISED

By Major E. C. OGILVIE, RE., 1912,

Reprinied by the Council of the Royal Engineers Institufe

Price: To Members of the REL, 2/-;
to others, 3/~ per copy, post free.



ELECTRICAL EQUIPMENT
OF SHIPS

H.M.S. “HERCULES™
(B wididers i Palnrers Bhipballiding & Fron Co., L1400

TWIN SEARCHLIGHTS, CABLES AND BOXES SUPPLIED,

AND COMPLETE ELECTRIGAL EQUIPMENT CARRIED OUT
BY SIEMENS.

SIEMENS BROTHERS DYNAMO WORKS LIMITED.

{ead Ofice: CAXTON HOUBE, WESTMINSTER, LONDON, S.W.
Teiephone : Gravard Ste.

Teleprams . * Stembralus, Fondun.”

Horks : STAFFORIL

L BRANCHES : '

Birmingham Newcastle Sydney Rangoon Tokyo

antgl Sheffield M=albourne Calcutta Valparaiso
Cardiff Constantinople Singapore Bambay Buenos Ayres
Glasgow

Johanneshurg Bangkok Madras

Mexico
Manchester Cape Town

Fenang Bhanghai Toranto




SUPPORT BRITISH INDUSTRIES.
ASBESTOS

Q_s‘&ﬁ . POILITE’ TI[ES

«POILITE’ « POILITE”

ASBESTOS
Roofing Tiles Cement Sheets

‘Poilite’ is manufactured in accordance with the patent specifica-
tion of Mr. L. Hatschek, and is in all respects similar to the
material sold under the name Eternit.

The cheracteristics of this indestructible material, both for Rooling purposes

snd for the lining of walls and ceilings, are well known to Engineers,
Architects and Surveyors.

Prompt delivery, speedy fixing by experienced workmen, and immunity from
repairs are warranted. Inclusive Tenders submitted on receipt of Plans,

BELL'S UNITED ASBESTOS C* L™

{ Condvacters io the Admiraity, fndia Office, Wav Gffice and ofher Gevevmment Depavimenis.

SOUTHWARK ST., LONDON, S.E.

THE SILICATE PAINT COMPANY, 3.l .l

CHARLTON, LONDON, S.E.,

—  Manufaclurers of —

" DURESCO. Washable Water Paint ; damp-resisting ; cheaper than
Oil Paint or Wall Paper.

SILICATE OIL PAINT, Ground stiff in Oil, or ready mixed for
use; nou-poisonous; finely ground; greater body than
White Lead.

ENAMEL PAINTS. High-class Varnish Paints.

«“ ANCHOR’* LINE. NOTES
Passenger and Cargo ron THE |
: TACTICAL FITNHESS
SCI‘VICCS. EXAMINATION,

LIVERPOOL to BOMBAY & KARACHI
(vid Bombav), Fartnighily.

LIVERPOOL to CALCUTTA. Fortmghtly.
All Vasgela call at Egyptian Ports,

Large New Steamers. Splendid Accommodation
for Passcagers.  Hlectric Light and Fans,
Execllent Cuisine. Every Comfort,
Maderate Fares, both Single and Return

Apply —"ANCHOR™ LINT (Hendereon
Brot;:

ers), Ltd.. Liverpool, Lopdon, Glasgow, 8

With Sample Schemes and Solutions,
By Major A. T. Mooks, R.E,

Price .
TWO SHILLINGS AND S1XTPEKCE,
Post 3d. Extra.

Cbtainable from the Secretary, R.E
Institute, Chatham, and Rees. Limited,
5 RegentSe, 8§,



EXPLOSIVES. "z

BYNAMITE,
GELICNITE,
GELATINE DYNAMITE, o =

BLASTING GELATINE,
BETONATORS,

SAFETY FUSE,
ELECTRIC FUSES,
WARMING PANS,
FIRING CABLES,
N Ete., Eto.

CHEDDITE &g

BLASTING AND SPORTING EXPLOSIVES OF ALL KINDS.
CORDITE AND OTHER MILITARY POWDERS.,

CURTIS’S & HARVEY, Ltd.
Hend Ofice: CANNON STREET HOUSE, LONDON, E.C.
AGENGIES AND STOCKS IN ALL PARTS OF THE WORLD.

TRLEPHONE 195. - TELEGRAMS :—BECKWITH, WIHDIOR,

IMPERIAL SEmeX!PE COLLEGE,

Chairman of Governors:
H.5.H. PRINCE ALEXANBER QF TECK, D.S.0.

Head Masier: E. G. A. BECKWITH, M.A,
Late Head Mastar, The Aruy School, Holypord, Berks.)

The College, which has been entirely reorganised, is divided into twa depariments,
Military and Civil, _
Especial attention is directed towards the Military side where there are 45 boys, for
whom are aliotied 7 Resident Masters of long and successful teaching experience.

SUCCESSES, JULY, 1911 JULY, Mig,
Eleren into Sandhurst—one Scholarship, four inte Woolwich, and three into Greenwich
{Royal Marines) also Qualifying for Special Reserve, ete,

The Civil side includes preparation for the Universities, Enginecring, etc,

A SPECIAL FEATURE
Is that of the instruction given to boys intended for Colonial Life —the College Farm and
Hstates being applicd to this object.
CHARACTERISTICS.
The three main objects of the College are 1 —

I.—Teaching in Small Classes.
2.—A “Modern” Curriculum.
3.—Comparative Lowness of the Fees (£8] per annum for Sons of Officers).

For further PARTICULARS apply to the Bursar.
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