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MANUFACTURE AND USE OF HAND GRENADES.
By Lizvr. A, L. C. Neawr, RE,

THE diagram shows the form of hand grenade actually used in
the attack against the defence position on Mooi Plaatz. It was
purposely designed with a view to safety, being loaded with 1 oz
of black powder only, as experiments had shown that more might
be dangerous. The grenade consists of four principal parts, the
head, the tin cylinder, the handle, and the tail. Into the top of the
head and the cylinder two wood blocks about i thick are fitted ;
the one in the head is fitted with a 13" wood screw, the point
projecting about 1”; the block in the cylinder has a hole bored in it,
into which the S.A.A. cartridge case, cut down to about 17 in length,
is fitted.

Below this comes the powder charge (enclosed in a serge bag for
safety), and the remainder of the cylinder to within 17 of the end is
filled up with common salt (sand, etc., will do equally well), to give
sufficient weight to the grenade. The handle is inserted into the end
of the cylinder for a length of 1” and is held in position by two tacks
or small nails. At the end of the handle a calico tail about 2’ long is
fixed, and this is kept coiled up and held together by a safety pin,
until required for use.

The head has two horizontal and two vertical slots cut in it (only
one of each is shown in the elevation), and in these the two small
i screws (shown in section) engage. A thin metal strip divides the
horizontal from the vertical slot. Two metal flaps are also fitted,
which prevent the screws passing from one end of the horizontal
slot to the other,

The grenade, as shown, is in the safety position, the head being
prevented {rom being driven home by the screws coming in contact
with the metal. To turn into the fiving position, the two tin flaps
are bent back, the head is moved round until the screws come up
against the left edge of the horizontal slot, and the flaps are then bent
down again. In this position, on impact, the screws break the thin
metal strips and are driven down the vertical grooves, the point of
the screw in the head strikes the cap of the S.A.A. cartridge and fires
the charge,

Malerials used in Manufacture.~One of the chief advantages
claimed for this type of grenade is that it is made entirely from
materials which would always be obfainable on service, and it is
considered that it could, withount difficulty, be manufactured with the
tools carried by a field company, R.E,
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The cylinder and head are both made of the linlngs of S.A.A. tins ;
the ordinary 1-oz. primer tins would suit admirably for this purpose,
but it is improbable that sufficient would be obtainable on service.
Other materials used are S.A.A. cartridge cases, wood, screws, tin
tacks or small nails, wire, calico, and solder, The wood blocks in
the head and cylinder need not be accurately turned to shape ; rough
work with a chisel would be quite sufficient, the blocks being held in
position by screws if necessary. 1f calico was not available, many
suitable substitutes could be found for it. On service the charge
would be made up of any suitable explosive available (this is dealt
with later). :

Time aud Cost of Manufacture—The actual time taken by one
man to make 120 grenades was 622 hours, or rather over 35 hours for
each grenade. This time however included a considerable amount of
experimental work, and on a future occasion the actual time of
making the same grenade should be capable of reduction by half.
Cost of labour is taken at the gth rate of Engineer pay, or 14d. per
hour ; a less skilled man should however be quite capable of doing
the work, '

Detail of cost of making 120 grenades is as follows i —

£ s d
Cost of Material.

Deal 180" at 1id. per for. ... w I 2 6
Red wood, 207, at 23d. per {1, e 042
Secrews, iron, 13°, 1 gross .. . o 0o 8
Screws, brass, 37, 2 gross . 0o 1 8
S.ALAL tins, old, No. 24 ... . o 1 0
15 vards calico at 34d. per yard ... 0 4 I
120 S.A AL cases, empty, at 58, per 100 o 6 ©
E.G. powder, serge bags, loading, efc. I 4 ©

Total ... S

Cost of material for one grenade 1s 64 pence.

Cost of Labour.

622 hours at 4th rate of Engineer pay, viz, rid. per hour, £3 17s. 9d.
Cost of labour for one grenade is 78 pence.

Total Cost of Oue Grenade.
Material ... . ... 6.4 pence.
Labour ... ... 78 pence.

Total ... ... 14'2 pence.

This cost should not on a future occasion exceed say 1od. per
grenade.
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HAND GREMNADES.

As Actually Used on Manceuvres,
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Method of Using—The grenade is carried, by means of a wire
loop on the head, over the hook of the service jacket until required
for use ; it is then taken off, the head is turned {rom the safety into
the firing position, and the safety pin is withdrawn from the tail.

The tail should not be allowed to come unfolded, but should be
taken as it is, together with the small end of the handle, and finmly
gripped in the palm of the right hand. It should be thrown fairly well
up into the air in exactly the same way as throwing a stone or a
cricket ball; this gives the grenade time to steady itself during its
flight and ensures that it strikes the ground head first. Its range if
properly thrown is from 4o to 30 vards.

Grenades jor Use on Service—Several modifications in the above
would be necessary to oblain a grenade suitable for use on service.
Unfortunately, up to the present, time has not been available to carry
out any exhaustive experiments.  Grenades charged with dynamite and
guncotton have been successfully fired by inserting one end of a short
plece of instantanecus fuze into the cartridge case and attaching a
commercial cap to the other end. The effect of these high explosives
is however very local, and 1t is considered that the most damaging
results to personnel woukl be obtained from a grenade made up of
two cylinders about 2” and 1" in diameter respectively, the one fitting
inside the other. The inner cylinder would contain a powder charge ;
the outer one old nails, bits of scrap iron, ete. It is hoped to shortly
carry out some practical experiments with several different types of
grenades against dummy targets.

Generally.— For the attack against the defence position 33 grenades
were issued to each of the three battalions in the sub-district.  The
men detailed to use the grenades had had no previous practice with
them, and the result was that they were very badly thrown ; several
failed to go off owing to not carrving out instructions, bat, as far as
could be ascertained, there was not a single case of failure where the
grenade had been properly thrown,

It would appear therefore that some sort of drili is necessary for
throwing the grenades, and that a certain number of men in each
battalion (if the infantry are to use them) should be thoroughly
instructed in their use.

It is doubtful whether a grenade, capable of being thrown by hand,
could ever be made very destructive, but according to reports on the
Russo-Japanese War the moral effect is considerable,
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RECENT PROGRESS IN GEOGRAPHICAL WORK,
By Lizvr.-Coroser C. F. Crosz, c.ws, RE

Definition of the Word Geography.—So many definitions of the
word geography have been proposed at one time or another that it
may be as well to begin with a brief discussion of the meaning of
the term.

Dr. Mill defines geography as “The exact and organized knowledge
of the distribution of phenomena on the surface of the earth.” Prof.
Hettner defines geography as “The science of the arrangement of
things on the surface of the earth’—a definition of 2 very nebulous
character. Mz, Chisholm puts his definition into this form 1 It is
the fanction of geography, with respect to any class of phenomena
that have a local distribution, to explain that distribution i so far as it
can be explained by variations connected with place in the opera-
tion of causes whose operation varies according to locality N
especially on human distribution, and hence on the life of man
generally.”  Thus Mr. Chisholm frankly takes the view that the main
problem of geography is the adjustinent of man to the surface con-
ditions of the earth,*

There is yet a fourth definition which sometimes finds a place in
textbooks, and not a bad one either; it is « Geography is the study
of man's physical environment on the surface of the planet, and of
the interaction between it and the human race.”-

Asthe outcome of some of these various definitions we have a list of
terms, such as economic-, political-, military-, historical-, geography.
Now these terms cannot really be said to represent independent
studies; they are rather the results of the application of geographical
facts to economics, politics, the military art, and history. They are
in fact, not branches of geography, but of the studies indicated by the
first term of each compound word. There is an obvious paraliel in
the application of mathematics to a vast number of human sciences.
Take for example the theory of errors; that is a true branch of
mathematics.  If applied to an anthropometric investigation, this
application has no right to be called ethnological-mathematics. In
the same way the application of the facts of geography to the military
art does not result in military-geography—a term which is very likely
to mislead the public.

Acting on the same system, it would be easy to construct a

& See the Geographical Journal, January, 1909,
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series of terms, such as political-chemistry, or military-meteorology.
No one doubts, for jnstance, the influence of climate ou military
operations, but such a stady Is a part of the military art, not of
ineteorology, and would in no way tend to increase our knowledge of
meteorology.

The essence of geography must, in {act, consist in something peculiar
to itself, and this is clearly the study of the surface of the
earth ; all the rest is the application of this study. I am not
concerned in this paper with the applications of geography.

Geography, or the study of the surface of the earth, has three main
divisions :—

(1). The study of the form of the earth as a whole and altied
problems—Geodesy.

(2). The study of the details of the surface icatures of the earth—
Survey and Carlography.

{3). The study of the origin of those fcatures and of the changes
which they undergo—Physical Geography.

We may say then that Geography consists of—

JGeodesy.
Topography.
li’h ysical Geography.

I am aware that this differs a good deal from the grouping adopted
by my friend, Dr. Herbertson, at the Oxford School of Geography.
But I have purposely tried to reduce the meaning of the word
geography to its simplest terms, and thereby to define its clements as
a branch of human knowledge. It is no doubt, for instance, useful
to include the history of geography in a cowse of study, but the
history of geography is no more part of geography than the history
of mathematics is part of mathematics.

For the purposes of this paper therefore the subject will De
considered under the three main headings—Geodesy, Topography, and
Physical Geography, and the intention of the paperis to give, mainly
by examples, an idea of the essentially geographical work which is
now being carried on.

Importance of the Subject.— In view of the fact that so large a portion
of this earth's surface is British territory, we have laid upon us, above
all nations, the duty of investigating these subjects, and I hope to show
that this duty is not being neglected. It may serve to fix the ideas to
remember that the British Empire is practically the same size as Africa,”
and only about three million miles less than the entire surface of the
moon. The figures, in millions of square miles, are \—

British Empire... w1129
Africa ... v 1130
Moon ... v 14768

¢ See Plafe ¥ The World”
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GEODESY.

It is impossible to attempt to do more than to illustrate by a few
examples the geodetic investigations which are being carried on all
over the world. I will mention only a few typical instances of such
work in India, Africa, South America, and North America,

India's Contribution lo Geodesy.—The chief contribution which has
been made to geodesy by India, since Everest’s time, is Colonel
Burrard’s investigation of “the intensity and direction of the force of
gravity in India,” in which he shows that there is a line of excessive
density, a “buried chain of mountains,” underlying the plains of
Northern India, 150 miles distant from the foot of the Himalaya, It
is not at present known to what cause this dense line is due, but the
parallelism to the Himalaya indicates unity of origin. Burrard's line
canuot fail to be an important factor in all d;scussmns of the origin ot
that great range.

Geodesy in Africa—In Africa the most important geodetic enter--
prise 1s undoubtedly the measurement of the arc of meridian along
30° E. This work, which was initiated by Sir David Gill in 1883,
and was carried out, 5o far as concerns South Africa, mainty by Colonel
Sir W. Morris, reached a point within 70 miles of Lake Tanganyika
{working from the south} in 1g07.

Another portion of this arc is at the present moment being
measured. This is the portion in the neighbourhood of the Uganda-
Congo boundary, stretching from 1° 8. latitude to 1]° N. The
party consists of Capt. Jack, R.E., Mr, McCaw, and two N.C.O.'s,
R.E. and their Belgian colleagues are Mr. Dehaly, of Ligge, and a
Belgian officer. The party began work in March, 1908, and will
finish about the middle of February, 190g. This undertaking is due
to a happy idea of Mr. Read, of the Colonial Office, that advantage
might be taken of the presence of the Uganda-Congo Boundary
Commission 10 use a portion of the party, after the boundary survey
was finished, to measure the arc. [Four learned societies have con-
tributed towards the expenses.

The Uganda Arc commences at the shores of Lake Albert, goes over
the slopes of Ruwenzom, past the east shore of Lake Edward, until
it reaches German territory on the south. The party have experienced
much difficulty from mist and rain, especially in the neighbourhood
of Rawenzori, One of the stations was at a height of 10,000’
above the sea, and the observer found it most uncomfortably cold up
there. At the moment of writing there is every reason to believe
that the Uganda Arc Is practically complete.

The Arec of Pern—The Uganda-Congo Arc, crossing the Equator,
has a rival in South America, the well-known Arc of Perw. In the
year 1735 a Lrench scientific expedition left Trance for the express
purpose of meuasuring an arc in the neighbourhood of the Equator, an
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arc which was to settle the question as to whether the earth was a
prolate or an oblate spheroid.  The expedition returned to France in
1744—45, having completed its labours. The members were Bouguer,
I.a Condamine, and Godin. The length of the arc was about 3° 7'
In spite of its short length it has always occupied an important place
in geodetic discussions, but it has long been recognized that, from the
conditions of the case, the accuracy of this old arc was not equal to
modern requirements.

The French Govermment therefore resolved, with the consent of
the Governments of Ecuador and Peru, to measure the arc, and
confided the task to the Service Géographique de I'Anmée. Work
was comnmenced in June, 1901, and was completed in July, 1906.
The length of the new arc is 5% 53/, or about twice that of the
18th century arc. It is a very fine bit of work, consisting of 74
stations with 3 bases, 54 latitude, and 6 pendulum, stations,

Some accounts of the work have been published, from which it
appears that the conditions were by no means comfortable. The
work was chiefly on a high imegular plateau between the two
cordilleras of the Andes, the average height of the stations being
some 12,000" above sea level. We may take the opportunity of
heartily congratulating the Service Géographique on the skill and
endarance which resulted in the completion of such au important
measurement.

Geadesy in the United States—To the United States we owe In
recent years (1.) many mechanical improvements in geodetic methods
and apparatus, (ii.) the execution of an immense geodetic framework
covering the United States (which, it may be mentioned incidentally,
has been found most useful by the Militia Department of Canada,
for tying on the excellent Militia Survey to), and (iii.) the theory of
isostasy, due (188¢) to Capt. Dutton.

The theory of isostasy is briefly this:—1If the earth is not composed
of homogeneous matter, but some parts are denser than others, the
figure will not be a spheroid; the denser matter will flatten the
surface and the lighter matter will bulge. The isostatic figure is thus
a deformed spheroid.  There is reason to believe that the deposition
of sediment on the sea-loor has the effect of causing the sca-floor to
sink, Similarly the denudation of the adjacent land surface is
accompanied by a corresponding elevation of that surlface. Capt.
Dutton says : “ These subsidences of accmnulated deposits and these
progressive upward movements of eroded mountain platforms are, in
the main, results of gravitation restoring the isostasy, which has been
disturbed by denudation on the one hand and by sedimentation on
the other.” This is another matter which must be taken account of
in discussing the difficult problem of mountain building.
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ExrLorATION AND SURVEY.

Importance to Soldiers—QOne of Napoleon's maxims was “ Une
carte detaillée est une arme de guerre,” and after our comparatively
recent experience of the difficultics caused by want of maps in
the South African War, there is no need to labour the point that a
good map is a military necessity, Now it devolves principally upon
our Corps to see that the Army is properly provided with maps of
those regions in which British troops are likely to fight.

About 115 officers are now at work on surveys in the United
Kingdom, India, Canada, South Africa, Tropical Alfrica, and else-
where, and of these go are R.E. officers—about one-tenth of the total
number of officers in the Corps. To these numbers we must add
about 300 N.C.O.s and men employed on the Ordnance Survey, and
about yo N.C.O.s employed on surveys abroad.

The largest field of work is Africa, in which are employed 29
officers, 27 N.C.Q.'s and a number of civilians. The largest adminis-
tration is the Survey of India, which employs about so officers, of
whony 36 are R.E, officers, and next to this in size is the Ordnance
Survey, which employs 21 R.E. officers.

It is not necessary to enter into any detailed description of the
surveys going on in Africa, because these have been the subject of
recent lectures, Briefly, so far as. British territory is concerned,
topographical surveys are in progress in the Cape Colony, the O.R.C.,
Kast Africa, Uganda, and Southern Nigeria, and cadastral surveys are
in progress in the Gold Coast, the Anglo-Egyptian Sudan, and most of
the other protectorates.

The Survey of India~—In India the principal event to chronicle is
the report of the Committee on the Survey of India, which in 1904-3
investigated the whole question of the mapping of India. The
Conmmittee reported that it was necessary to make such arrangements
as would ensurc the topographical mapping of the whole Indian
Empire of 1,780,000 square miles within the next 25 years. The
Committee laid the greatest stress on the provision of maps for
wilitary purposes, and made recommendations for the improvement
of the quality of the published maps.

Major Hedley, R.E., was deputed to reorganize the map-printing
office in Calcutta, and was lent by the Ordnance Survey for that
purpose. He spent two years in Caleutta and effected a marked
improvement, and the maps now printed at Cualcutta are greatly
superior to their predecessors.

As regards the recommmnendations of the Committee in the matters
of the scales of the maps and the organization of the Department,
these have been the subject of much correspondence between the
Government of India, the local governments, the India Office, and the
War Office. A final decision is, it Is believed, almost arrived at.
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Sven Iedin, —The most sensational of recent explorations 1 Asia
are the journeys of D, Sven Hedin. DBrief accounts of these journeys
have appeared in all the papers, and it is well known that Sven Hedin
left Leh in August, 1906, and for two years carried out a remarkable
series of explorations in South and South-West Tibet. He lectured
m Londou on the 8th of February, and those who attended the
tecture lieard an account of a magnificent piece of exploratory work
from an intrepid and accomplished traveller,

Br. Sven Hedin has explored, during the course of his two years'
wanderings, an area of some 30,000 square miles lying between the
high peaks to the north of the Brahmaputra {some of which had been
fixed by Ryder and Rawling} and the old routes of Nain Singh,
Littledale, and of Sven Hedin himself.

It 15 doubtful if such great mountain masses should be called a
“range.” We can get some idea of the complexity of mountain
structure by examining photographs of the excellent model of
Switzerland which is in the University of Geneva. The only simple
lines are the river valleys. It must not be supposed that, even after
Dr. Sven Hedin'’s journeys, we have anything at present beyond an
exploratory survey of these intricate mountains of Southern Tibet,
such as might be derived, for instance, in the case of an unexplored
Switzerland, from four travellers' journeys across the country from
north-west to south-east, and fromn the trigonometrical positions of
three peaks overlooking the Rhone Valley.

Dr. Sven Hedin has proposed to cull these mountain masses the
“ Trans-Himalaya.” Objection has been taken to this name, and it is
understood that Dr. Sven Hedin now proposes “ Anti-Himalaya.”
The question will no doubt be debated by those who have an expert
knowledge of the literature of the subject,

Improvements in Survey Methods.—Improvements in methods of
survey and in justruments have their importance, but it is an impor-
tance which is commonly overrated. They are only of serious value
if they render surveying cheaper, or enable work to be done which
would otherwise be impossible. This criticism does not apply to
photo-surveying, which, though not required for ordinary use, wiil
occasionally enable the explorer to do things which would be other-
wise impossible.  The most ingenious, as well as most practical, form
of plhoto-surveying is that devised in different ways—by Pulfvich in
Germany, IFourcade in South Africa, and Capt. I, V. Thompson,
R.E, in Lingland. In this the stereoscopic principle is made use of,
and Capt. Thompson has shown that the stereoscopic positions, in
which the automatic judgment of the observer comes inte play, are
about twice as accurate as those determined from the same photo-
graphs by independent intersections. doreover, by using the
stereoscopic principle, it is not necessary to observe any definite
object ; a point may be chosen, for instance, on the side of a grassy
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hill, and its distance, direction, and height determined. This is
strictly a new principle.
Plan of Sea Waves—The method has been applied by Dr.
- Kohlschiitter to making a contoured plan of 2 momentary position
of the waves of the sea. He was the first to think of this application
of the stereoscopic system, and for the first time in history we
can now examine critically and at leisure the form of those waves
which cause some of us so much inconvenience.

The First Contowred Plan of the Sea Waves, —By Dr. Kellschiitter, 1907.*

Improvements in Cariography.—The foundation of all modern
systems of representing hill features is of course the contour, or the
approximate contour. [n the case ot a highly accurate survey like
the Ordnance Survey the contours are actually marked out on the
grouad by levelling, and are fixed on paper with the same kind of
accuracy as the detail. But the Ordnance Survey is in this respect a
survey apart. In almost all other national surveys the contours are
approximate only. Now indrawing approximate contours the faculty
of judgment comes into play, and the more rapid the sketching the
more necessary it is for the sketcher to have an eye for hill forms.

Character in Contours.—In certain foreign maps of Africa the hill
features are represented by very conventional, rounded form-lines,
and we all of us know how difficult it is to read a map in which the
characteristic features are not brought out. The opposite fault is

% Printed by permission of Dr. Kohlschiitter,
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more rare, the fault of over-emphasis. In maps which fail in this
respect too much angularity is given to the features, and the sketch
becomes a sort of caricature of nature. However, a good caricature
15 better than an expressionless sketch,

It 1s in small refinements that the difterence between good and bad
MIl drawing is shown. Sometimes a good deal can be learnt by
reducing down photographically the contours of an accurate map,
The attached example is such a reduction. Much also can be learnt
from the study of good models.

Every hill contourer should know enough physical geography to
understand the different varieties of hill forms,
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Legibility of Modern Maps.~There has been a marked improvement
inrecent.years in the legibility of the printed maps. There is a general
tendency to use colour freely.  Many of us here can remember the time
when the only maps purchasable were, in England, the engraved black
1-inch map, and in France the engraved black )y Not only is
improvement shown by the use of colour, but by the adoption of new
methods of representing hill features and relief generally,

The most important advance in the rgth century was the intro-
duction (populanized in England by Mr. Bartholomew) of the
method of indicating ground between certain selected heights by
special tints; maps printed on this system are sometimes known as
“layer” maps.

The next step 5 to combine the “Javer system,” which shows the
main features, with the shade, which is so usefu! for showing minor
features. This was done (for the first thne in a normal topographical
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map) in the Ordnance $-inch layer map of England, of which the publi-
cation was commenced in 1908, It is in this direction that progress
is probably to be looked for in the immediate future. A new “layer”
map of Scotland is being got out by the Ordnance Survey, and,
benefiting by the experience gained in producing the English }-inch,
we may expect that the Scotch 4-inch will be in advance, as regards
legibility of the relief, of any map hitherto published.

tosyene Map.—Whilst dealing with cartography it will be as well
to mention the progress made by the 1444005 Mmap. At the Inter-
national Geographical Congress of London n 18435 a resolution was
passed in favour of the production of maps on a uniform system on
this scale. Something, but not very much, has been done by our-
selves, the Trench, and Germans to carry out this intention. A
considerable step was taken at the International Congress at Geneva
in July—August, 1908, The Congress, at the instance of the American
delegates, laid down in greater detail the character of the map.. It
was decided, for instance, that the names should be in the Latin
character, that the map should be a laver map, that the contours
should be at intervals of 200 métres. Many other matters were
decided, and if, as is to be hoped, the countries interested adopt the
recommendations and comie to a complete agreement on the subject,
we shall, if we live long enough, find the greater part of the earth’s
surface mapped in a wniform and systematic manner, and shall be
able to purchase maps of the same familiar type in every civilized
country. It is a pleasing idea to think of the civilized inhabitants of
this small planet agreeing together to depict its surface I a way
which all shall understand,

Canada.— Before concluding this very brief sketch of some notable
matters in the domain of surveying and cartography, it should be
mentioned that the most important survey initiated in the British
Empire in recent years is the 1-inch-to-1-mile survey of Canada, now
being undertaken by the Department of Militia and Defence, This
survey, commenced about four years ago, hasturned out some remark-
ably good maps. The credit of this work is chiefly duc to Capt.
Anderson, R.C.E. About 14,000 square miles have been completed
in the field, and the work progresses at the rate of about 4,000 square
miles a year. The survey is at-present confined to the Provinces of
{Quebec and Ontario.

I’HYSICAL GEOGRAPHY.

Physiography of the Nile.—Perhaps the most imiportant publication
of recent years, especially from the practical standpoint, is Capt.
Lyons' account of the “Physiography of the Nile” Oue of the
factors dealt with inn such a study is the distribution of rainfall, and
this is an instance of the way in which one branch of knowledge
borrows from another; but the distribution of rainfall is itself,
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amongst other causes, largely dependent on the character of the hill
features.

All studies which do not deal with life are closely related and
allied, but in order to ensure definiteness of knowledge we have to
divide them into groups. Al such knowledge is essentially one, but
the methods of human thought requires its conventional division.
The finest results of investigation are arrived at by defining, systema-
tizing, and grouping. A science must limit its field and define its
objects; a definition like Hettner's, “the science of the arrangement
of things on the surface of the earth,” is too vague to be of value.

Amongst other matters in the domain of physical geography, which
have atiracted considerable attention lately, may be mentioned three
practical subjects, viz., the trapsporting power of rivers, coast erosion,
and earthquakes.

Matler in Suspension and Seiuiton in Rivers.—Dr. Strahan, chair-
man of the Research Commiittee of the R.G.5,, has been investigating
the question of the amount of matter carried away from the land by
rivers. The Medway is one of the rivers selected for examination,
but the results are unot vet available. 1 mention this guestion
particularly to show that physical geography is largely a matter of
definite investigation, as every science should be.

It s, of course, very well known that the denudation of the fand by
water 1s o fact of prmary importance In geology and physical
geography, and the effect of the weight of the deposited sediment in
disturbing the isostatic equilibrium has already been alluded to. Sir
Archibald Geikie many vears ago gave some figures which will serve
to render the quantitative effect of denudation more definite.  Thus
the solid matter carried every day by the Mississippt into the Guif of
Mexico is about a million tons ; and, as an instance of the amount of
matter in solution, the learned Bischofl “ calculated that the Rhine
carries past Bonn every year enough carbonate of lime chemically
dissolved in its water to form 332,000 millions of oysters.” '

Coast Erosion.—The loss ol land due to coast erosion is a matter which
is frequently referred to in the Press, and has been recently vestigated
by a Royal Comnussion. The evidence was issued a few days ago in
the form of a bulky volume, In addition to coast erosion, the Com-
mission considered the very interesting probiem of the re-atforestation
of the United Kingdom, and this latter subject has rather swamped
the former. However, as regards coust erosion, the evidence is briefly
to the effect that in about jo vears Lngland has gained, above
H.W.ML, on the whole, about 30,000 acres, chiefly due to reclama-
tion at Sunk Island, in the Humber, and also in the Wash and in
Morecambe Bay, and also to nataral accretion at Saltfleet and else-
where. The principal erosion is on the East Coast and on the
Sussex coast. Curiously enocugh, England has lost 31,000 acres on
the L.W, line.
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Scotland has gained 4,000 acres on the H.W. line and lost 8,000
acres on the LW, line, a net loss of 4,000 acres (if the foreshore is
counted). Ireland has gained 7,000 acres on the H.W. line and Jost
7,500 acres on the LW, line.

Colonel Hellard, who, as Director-General of the Ordnance Survey,
gave evidence on the subject, says that he has come to the conclusion
that agricultural land is not worth saving, and that land of higher value
must be saved, if at all, by the action of local authorities, always ex-
cepting a few cases which might be considered of national importance,

Earthquakes.—A very important branch of physical geography is
the study of earthquakes, to which our attention has been especially
drawn in recent vears by the destruction of San Francisco and
Jamaica, and only the other day by the exceptionally disastrous
earthquake in Sicily and the adjoining part of Italv.

The ultimate cause of carthquakes is not known, although many
conjectures have been made, but we sometimes know a good deal
about the proximate cause. Perhaps the best earthquake to study is
that which happened on 1s5th April, 1906, at San Francisce.* In
this case a slip occurred along an old fault. The movement
was entirely horizontal and the average slip was 11 feet, although in
some cases there was & movement of as much as 2o feet.  “ For nearly
200 miles there is a fracture on the face of the land, and everything
traversed by the fracture is dislocated, the part on the south-west
side having apparently moved toward the north-west, and the part on
the north-east side having apparently moved toward the south-east.”
In some places the line of fracture is inconspicuous, but generally it
appears as a large crack., In the Report of the United States
Geological Survey an earthquake is described as a jar occasioned by
some violent rupture, which may result {rom an explosion, but more
conrmonty from the sudden breaking of rock under strain, * The
great majority of ruptures include not only the making of a crack
.« . but the sliding of the rock masses on the two sides of the
crack.” In the case of the San Francisco earthquake the slip took
place on the plane of an old favlt. It is obvious that when the crust
of the earth is adjusting itself under strain the cracking and slipping
is naturally to be expected on old lines of rupture.

In and near San Fraucisco the earthquake had a duration of about
one minute, the motion consisting chiefly of horizontal oscillations.
“ The motion was jerky and included abrupt phases that were alinost
blows.” The range of the oscillations is believed to bave varied from
2 inches to about 6 inches,

Latitude Variation—It has been suggested, I believe by D, Milne,
our greatest authority on earthquakes, that there is perhaps some
connection between the occurrence of earthquakes and the phenome-
non of “latitude variation.” Bat whether this is the case or not,

? See the Reports of the U.S, Geological Survey,
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“ latitude variation” clearly indicates that the earth is subjected to
periodically varying stresses, the effect of which is that the axis of the
earth is not a fixed line as regards the earth itself, but moves in such
a way that the pole describes an irregular curve in the neighbourhood
of the mean pole, Iis greatest range is 0”4, or about 4o feet. Of
course this movement has been known for a good many years now.
It is one which it is absolutely necessary to take account of in geodetic
operations, and, as just stated, it is one to which attention must also be
paid in considering the strains which may result in rupturing the crust.
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Interdependence of the Three Divisions of the Subjecl—And
this is another illustration of the fact that geodesy and physical
geography are intimately allied ; and knowing how much topography
depends on geodesy, and geodesy on topography, and that the study
of physical geography is impossible without topography, and that it
is impossible to be a good topographer without some knowledge of
physical geography, we may safely say that the three are interdepen-
dent, and are in fact the three main divisions of that braach of human
knowledge known as Geography.

4 Extracted from Resultate des Tnternalionalen Breifendicnsies, Vol. 11,

1900.
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RAILWAY SIGNALLING,
Br Carr. A, Garviner, R.E.

HAVING recently examined a considerable number of the methods of
power signalling and interlocling at present advocated in England,
I cannot let the remarks made on pp. 363 and 364 of the December
Fournal—comparing the “all electric " and “ high pressure " systems
unfavourably with the “low pressure "—pass, without putting forward
the other side of the question as to which of these systems has the
balance of advantages in its favour.

Lieuts. Fenton and Tyrrell's report is open to the interpretation of
being the very latest verdict, but, as 1 do not look upon the “low
pressure ' system as the best in situations where conditions at all
admit of other methods of working, it is only fair on the other
systems to record my opinion also.

At the same time I do not wish to be looked upon as rabidly anti-
British pneumatic—Iam not. It is a very clever svstem, having very
many points of advantage over manual working, but the “low
pressure” system, as described, has to my mind two or three
serious defects in its principles of working, The first is shown in
Fig. 8 of the Report, where the point switches are moved by a rod
and stud action In connection with a motion plate, and the plate
itsel[—by another rod and stud arrangement—sends back the
indication which completes the lever movement, and thus frees the
mechanical interlocking of the signal levers. The point switches
(either one or both) may conceivably become separated from the
motion plate, either by being “ trailed through,” or by some other
accident or neglect ; and the motion plate might then send back the
“all correct” indication without really having moved the switches,
It is true that there 15 a lock rod and stud, but this may easily be out
of order too {and usnally would be in the case of a “ trail through ™).
The only abselutely sound principle for such indications is that thev
shall be controlied directly by the switches themselves, and nof by
the means by which it is intended to operate those switches. This
principle is not infringed in the other systems referred to.

Actually there 1s, I believe, usually an electric check in addition to
the pneumatic indication ; but a second check should be superfluous,
and the pncumatic contrivance, if it cannot be absolutely relied upon,
becomes really merely the lever replacer, an operation upon which I
do not place any very great store,
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The next arrangemeznt, which strikes me as wrong, is that by which
the signal is actively replaced to danger Dy air pressure (fig. 9).
Independence of gravity is claimed as a “ characteristic” of this
system. Personally, | should prefer to rely upon the direct action of
gravity rather than upon the correct working of a somewhat elaborate
series of valves and air pressures. In this Company’s auto-signal the
disparaged aild of gravity has admittedly been fallen back upon.
There may be some very good reason why a similar arrangement is
not adopted in yards, but I suspect that it is chiefly with a view to
securing the automatic lever replacement, and if so it seems to me to
be too dearly bought. In the penullimate paragraph of the Report
reliance upon gravity appears to be eventually claimed for all signals,
and not merely for the auto-signal; but even if it be the case that
cessation of the holding-off pressure suffices to return any ol the
signals to danger, the intermadiate mechanism—before this cessation
can be ensured—is more elaborate than in the electrically coutrolled
systems, where the mere {ailure of a current causes the reversion of
the signal by gravity to the danger position. '

The last objection which I will raise to principles is of a somewhat
simitar nature to the above, and this is to the electric signal ““ replace-
ment” (Lig. 11) being effected through yet another cycle of operations,
viz., the train—de-energizing the track relay—opens the circuit of the
electro-magnetic cut-off’ valve, admitting air to a piston which moves
the lever i the sipnal cabin, and only then gets us back to the already,
to my mind, dangerously long cycle which eventually leads up to the
active return of the signal, by air pressure, to the danger position. 1
would require some convincing before 1 accepted such a device in
preference to that of the Westinghouse “ high pressure” (or more
correctly ¢ electro-pneumatic™} system in which the train, de-
energizing the track relay, opens the circuit of an electro-magaetic
valve at the signal itself, releasing the pressure that has been holding
it “off” and allowing it to revert by gravity to danger. In the
“all-electric” systems the arrangemients are equally simple and direct.

Thie statement of characteristics does not seem to me to be entively
beyond comment.

“{1}. It requires no force but air,”

Is this strictly accurate 7 1 thinl it we had “no force but air” we
should have to sit a louy time before our points moved! I am not
quibbling. My point is that we are simply using our force of steam
or other power to compress air, as a means of conveving that power
to the points and signals, instead of using it to generate some one of
its other transmissible forms. Air-compressing machinery is hardly
less complicated than a dypamo; moreover, in some cases, electric
current will even be found actually employved in driving a motor to
compress air (most of which will subsequently be lost in leakages),
instead of—as it could do—directly operating the yard !
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“(2). The air pressure is always low, . . .7

See also Claim 1 over the “ high-pressure systems.”

The air pressure in the distributing mains is anything but low
(80 1s.). These extend for miles, and require provision against
condensation, freezing, etc.,, and then pressure-reducing valves to
bring down to 15 Ibs,, 7 Ibs., or 10 Ibs,, for operating purposes.

“(3). . . . quiteindependent . . . of gravity.”
I have expressed my doubts as to the value of this characteristic.
“{ ). Except when a switch or signal is being moved . . . all

pipes are subject to atmospheric pressure and no more.”

This is doubtless to reduce leakage losses in the elaborate maze of
operating and indicating pipes, more especially in stations where
‘movements are comparatively infrequent and the idle intervals
correspondingly long ; also to avoid the risk of unexpected operations
resulting from leaky valves, etc.; but it involves considerable losses
of compressed air and also appreciable slowness of operation, since
the lengths of piping between the signal box, and the points or signal,
have to be charged up again before they can again perform work.

“(5) and (6). The automatic return of the lever.”

This is a very neat operation. It is very attractive to see the
signaliman with his hand on the next lever ready to pull it over the
instant the controlling lever, or levers, completes its, or their, move-
ments all on their own account, But when one takes into con-
sideration that no physical effort is required to move these levers,
that they take up so little width that the whole frame is within easy
reach of the operator, with but little delay in shifting his position,
and that the rveturn of the lever is nof instantaneous upon the
completion of the point or signal movement, but takes quite an
appreciable time while the indicating pipe charges up and operates
the relay which works the replacing piston, the real value of this
characteristic becomes doubtful. Certainly I should not myself
sacrifice one iota of salety to secure it, nor should I be prepared to
accept much additional expense or complication of mechanism.,

As regards the three chief functions of a railroad switch and signal
device, I would put No. 3 of the Report a very long way firs/; and
as I have explained, I am not satisfied that this system complies with
this requirement as fully as it might do.

The “marked” advantages claimed over the “all electric” are
really not overwhelming. As far as (2) and (3) are concerned, i the
electric current has to be there at all, it is comparatively immateriat
whether it be in sufficient strength to ring a bell or not; in fact, I am
inclined to think a more tangible presence would probably be the
easiest looked after, while the degree of intelligence required to run
air-compressing machinery at the compressing stations, keep pressure-
reducing valves in order, add 50 per cent. when occasion demands,
and generally maintain an claborate pneumatic system is probably
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not less than that requived to look after any form of battery or of
simple electric-generating or electrically-operated plant,

As regards lower primary cost, it would be of considerable interest
if Lieuts, Fenton and Tyrrell would state the grounds on which this
advantage has been urged. I absolutely failed to get anything like a
definite comparative estimate of primary costs; but looking at the
comparative amoynts of mechanisny in each, as well as judging by such
figures and quotations as [ was able at all to get hold of, the electric
and eleciro-pneumatic systenis appeared to be quite able to hold
their own, while in subsequent working expenses the advantage
appeared to lie very heavily indeed with the electric systems, mainly
owing to the enormous losses unavoidable with compressed air.
That the “electro-pneumatic” panned out better in this respect than
the “all air,” appeared to be mainly due (1) to the limitation of the
compressed air strictly to power purposes, all control being electric,
and (2) to the far greater frequency of operation {and consequently
less time standing idle except for leaks) on the District Railway as
compared with the London and South-Western.

Since writing his article in the December Fowrnal! Lieut. Fenton
has probably had a good cpportunity of studying a very carefully
worked-out “ all electric ” installation on the Siemens system, modified
by Mr, Sayers, of the Midland Railway ; and it would be interesting
if he could find time to give us a report on that, and say whether his
views as to the advantages over the electric of the pneumatic system
have undergone auny maodification.

To my mind the advautages of the “all electric ” lie chiefly I the
possibility of direct control of the motive power by the signalman’s
lever, without the intervention of intermediaries, such as relavs, etc. ;
the advantages of insulated cable over pipes for power transmission
purposes (avoidance of leaky joints, condensation, necessity for
providing for expansion and contraction, etc, etc), as also for
subsequent alteration ; the instantaneous response of the motor
mechanism to the signalman's “ orders,” and the direct control of
the back indication by the object itself which is intended to be moved
by the motor; the greater fineness of detection for such indication
that electric contacts admit of as compared with a somewhat clumsy
air valve, and its instantaneous transmission to the signalman ; and,
finally, the simpler mechanism of a motor or an electro-magnet as
compared with air relays, 7-1b. and 135-1b. pipes, and air motors, which
must, il out of order, be attended to in sifu, instead of being capable
of being pulled out and replaced in a few minutes, and sent into shops
for skilled attention.

The British Poeumatic Company are, I understand, developing an
“all electric” system, which, as being one of the latest devised,
should be the most up to date and of great interest to all concerned
in railway signalling.
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THE PRESERVATION OF WINCHESTER
CATHEDRAL.

By zxp Ligvr. J. AL Surarssax, RUE.

WINCHESTER CATHEDRAL, which occupies a large open space
towards the south-east of the town, is at once one of the largest
and most interesting in LEngland. According to the Zmperia
Gazelfeer it was first completed n 648, but about 870 suffered
so nuch from the ravages of the Danes, that it became almost
ruinous. The present structure, commenced in 1079, and completed
in 1093, has since received so many additions and undergone so
many alterations, that it has lost much of its unity of design,
and has assumed a form which makes it difficult to say whether
the early Norman or later English is predominant. It is in the form
of a cross, with a square tower rising from the point of intersection
to the height of 138/, though not more than 26’ above the roof, The
whole length, from the west entrance of the lady chapel to the east
end, is 3437, the width of the transepts being 186’. The interior

Rough Sketch Plan.
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consists of 2 nave 250" long and 78" high; aisles separated from 1t by
a double range of pillars 12’ in diameter, a choir 40" wide oceupying
the lower part of the central tower, and lighted by clerestory windows;
and transepts containing several very beautiful chapels and altars.
The voof is elaburately groined and enriched with delicate tracery,
armorial bearings, and other ornaments ; the throne, prebendal stalls,
and pulpit present excellent specimens o1 carving. There are also
numerous monuments, amongst which those of Hardicanute and
Wilhiam Rufus and Bishops IFox, Gardiner, and Wykeham, possess
much historical interest. The most imposing part of the structure is
the west front, consisting of three deeply-recessed and highly-enriched
porches, with an ornamental gallery above, a large and beautiful
window with rich mouldings, several massive buttresses and pin-
nacled towers, and a gabled termination crowned by a canopied
statue of William of Wykeham,

Up to a comparatively recent date the building was thought to be
in the highest state of repair, but—owing to cracks and other damage
appearing a few years back—the foundations were carefully examined,
and a very serious state of affairs was found to exist. It was dis-
covered that the cathedral was originally founded upon a very bad
site, which in ancient times was either a bog or a river bed. The
foundations were placed in a waterlogged bed of peat, which is of
varying thickness, owing to the shelving surface of the gravel beneath
it. It becomes deeper from west to east, and its upper surface 1s
about 10’ from the surface of the soil above it.  The whole structure
has settled down into the bed of peat, and moreover has settled un-
equally, owing to unequal distribution of loads and inequalities in the
depth of the peat, The original builders seem to have been alraid of
this settlement, as they placed layers of beech logs under the founda-
tions. As the layer of logs is no wider than the wails, it is evident
that it was placed there more to secure an initial foundation than to
extend the area bearing on the soft peat. The logs are still in a
wonderful state of preservation, some even retaining the bark, but
they did not of course prevent the foundatious from sinking. The
eastern end, being on a deeper bed of peat, has settled considerably
more than the western end, which has scarcely moved at all, and
the result is that the whole structure leans towards the east.  Owing
to local differences of loading and depth of peat, this settlement
is not regular, but varies all over the building. The ends of the
transepts have, for instance, sunk more than other parts, and great
cracks occur right across the transepts through both walls and the
roof,

Some time ago attempts were made to stop the settlement, which
was making itsetf apparent. To do this without disturbing the exist-
ing foundations piles were driven down on the outside and inside of
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these foundations and close to them, with the intention apparently of
boxing in the peat and preventing it from spreading. There was
lowever another fault which the piles could not remedy. Owing to
the softness of the peat, the weight of the walls and of the buttresses
did not properly counterbalance the roof thrust. This was due to
the buttresses being founded in the soft peat often at a less depth
than the walls, causing the inside edge of the wall to tend to become
the centre of revolution. As the wall leant outwards the roof sank,
and its thrust of course became meore horizontal and its turning
monent greater.  The buttresses were only founded 6 into the
earth, while the walls were founded about 1.

Below the peat is a stratum of gravel, and the only way of prevent-
ing farther settlement was by digging out the peat and continuing
the foundations down to it; even then, for the gravel to carry the
building safely, the foundations require to be 12’ thick., The maxi-
mum depth of the gravel below the surface of the earth is about 30/,
and concrete footings are therefore being added of a depth varying
from 13’ to 19/, Great difficulty is found in some places in placing
these foundations owing to the presence of large quantities of water,
which rises continually through the gravel, and the method used is
described later,

In addition to this, owing to the irregularity of the settlement, the
roof did not simply flatten out, but cracked in places right across.
This is corrected, as described later, by tieing together the opposite
sides of the roof, and so converting the vaulted roof into a truss with
iron tie-bars and arched struts.

Approximately in the centre of the building there are three pillars
separating the presbytery from the feretory. These pillars are the only
part of the building which have remained upright, and the building
leans outward from them to the north, east, and south. At the same
time individual walls lean outwards, thus distorting the arches con-
nected to these pillars,

Dealing first with the settlement to the east, the first noticeable
feature is a Jarge crack across the presbytery. This leaning fo the
east was noticed some centuries ago, and apparently an attempt was
made to stop it by building on a lady chapel as a large buttress at
the end. This was very heavily made, and its foundations were not
sufficient to hold the load due to the settlement of the presbytery.
The result is that the lady chapel and presbytery have sunk together,
mostly at the point where they meet, and, as the castern end of the
lady chapel has leant outwards as well, a large crack has been
formed across the lady chapel.

The Jateral—or north and south—leaning is most noticeable about
the transepts, which have settled inasimilar manner to the presbytery.
The three pillars between the presbytery and the feretory have acted
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to a certain extent as an anchor, and so the south transept in leaning
bodily to the south has not only cracked right across, forming a gap
2" wide at the bottom and 12” at the top, but has also broken away
from the south wall of the presbytery, carrying with it part of the
south wall of the vestry, and so creating a cleavage of about 6” at
the top of this wall. Owing to the eastern wall of the south transept
leaning eastwards at the centre, it las at the top become curved to a
very dangerous degree. The north transspt has settled in the same
manner, but not guite so extensively. The combined movement has
tilted the tower considerably out of the vertical.

The following figures will give an idea of the degree of stress to
which the walls have been subjected :—

The eastern end of the south wall of the presbytery is 2/ 4" away
from the vertical at the top.

The top of the pillar inside this is 1’ 117 to the south of the
vertical.

The south wall of the presbytery slopes downwards from west to
east at a slope of 3" in 7.

The eastern wall of the lady chapel at the top is 51" to the east.

The tower at the same height is 37 to the east.

The western end of the south wall of the presbytery leans §” to
the south and 3" to the east.

‘The south wall of the feretory leans 12" to the south.

‘The above clearly shows the dangerous condition of the cathedral,
and the following is a short description of the steps which are being
takento preserve it.  In the first place solid foundations resting on the
gravel are being provided, and this is being done as follows :—As pre-
viously mentioned, concrete has to be filied in to a depth of between
13" and 19/, and of a width varying from 12" to 14, Inevery case water
continually rises through the gravel and is pumped out where possible,
but in many places about 8 of water are met with, and a diver has then
to be employed. The process is similar in all parts excepting where
in deep water it is necessary to form a watertight laver, and the
following is therefore a description of the work where this has to be
done, First of all piles are driven round a section of about 3/, which is
to be underpinned. The carth and the peat are next excavated down
to the level at which the diver becomes necessary.  He then digs out
the remainder of the peat and places concrete in lavers of bags over
the gravel. The bags of concrete are laid to a depth of about 3/, and
this forms the watertight bed upon which the workmen build the
footings, after all the water has Dbeen pumped out to enable them
to work in the dry.  The new foundations are first built of concrete
blocks, 2° x 1/ x ¢, faid with 6" bond between blocks. This work is
done from the centre, and where possible the inner half is excavated
and underpinned, first in the hope that the excavation may tend to get
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the wall back to the vertical. Above the concrete five courses of
brickwork are put in just below the level of the crypt floor, and the
top course is grouted with cement to the flint rubble masonry above it.
Above the level of the erypt floor the old walls are built of a stone
consisting chiefly of chilmack and chalk. No attempt is made to get
the walls back to a vertical position before putting in the new founda-
tions. In some places it was found necessary to place a 4 x 4 brick
pillar between the floor and ceiling of the crypt to assist in holding
up the walls, and in such cases lengths of 10" were underpinned at a
time. Before underpinning is attempted, the walls themselves have
been propped up by temporary shoring to prevent mdnmtlon The
shoring is made up chietly of baulks of Baltic fir, 1° square, founded
on concrete blocks extendmg at least 18”7 on every side of the timber,
and with their bottom edges below the ground level to a depth of 4
when inside the building and 3" when outside. In some cases two
shores are founded on the same block, and the block may then be as
much as 9" long.  All cracks are grouted up with neat cement, and
the surface is made to resemble as much as possible the surrounding
stone, The building has been carcfully examined for cracks, and
they have all been numbered and catalogued. There are in all over
100 cracks. Cement fillets, about 1” deep 'md 1" thick, are placed over
every crack, and the dates of application <1re marked on them and
catalogued. They are inspected every three weeks to see if settlement
is still occurring, and if cracks z appear, fresh test fillets ave put on them,
and attention is paid to the shoring and underpinning of the faulty
part.  The north and south walls of the nave were originally founded
about 20" down, and the buttresses along them were only founded to
a depth of 6/, but as the settlement of this part is very slight, it will
probably be necessary to underpin all the buttresses of the north
nave and aisle and some of the buttresses of the south,

Owing to the widening of the building by the outward leaning of
the walls, the roof became considerably flattened, and, as it was con-
sidered dangevous to leave it in that state, the arches had to be raised
in several places in addition to the use of ties. First of all centering
was placed underneath most of the ribs of the vaulting, and these
ribs were raised on the centering by means of rows of small wooden
wedges. Cracks were then filted in with fresh stone amd cement.
The ends of ribs, where roughened, were renewed, The feet of some
of the ribs are tied together with 27 iron hars. Four of these bags
tie together the south wall of the south {ransept and the north wall
of the north transept, and two of them tie together the north and
south walls of the presbytery. They are also used across the lady
chapel and the transepts. The repairs to the roof are not made until
the walls have been underpinned and grouted, and the test cement
fillets show no signs of fresh cracking.
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The works bave been going on during the past three vears, and so
far the lady chapel and presbytery have been underpinned, and the
work is being continued under the transepts. IFurther building is
necessary, as the ceotral pillar of the three between the presbytery
and feretory is built on an arch which is giving way. The concrete
used in the new foundations is 41 to 1, and the work is so far success-
ful that the finished foundations permitted a universal settlement of
£, after which no further settlement has been detected. It may be
noted that although the nave shows little or no leaning cast or west,
the columuns are inclined outwards to the north and south, although
not to so great an extent as other parts of the building.
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THE MAIV UNDERGROUND TELEGRAPII SYSTEAM
OF GREAT BRITAIN.

A Paper Contributed by Masor W. A. J. O'MEARA, CM.G,
 Engineer-in-Chief British Postal Telegraphs, al the first
International Conference of Telegraph and Telephone
Engieers, Budapest, 1908.

Translated from the Fremeh,

A CONSIDERABLE sum of money has been voted by the British
Parliament in recent years in connection with the provision of under-
ground cables for long-distance telegraph circuits, and 1 have thought
that a short account of the underground cable scheme which the
British Telegraph Administration is carrying out might be of interest
to our colleagues attending the Engineering Conference at Budapest.

LARLY HistoRry.

The first experiments with underground conductors carried out in
Great Britain appear to have been made so long ago as 1816 by Sir
Francis Ronalds in his garden at Hammersmith, but it was not till
1837 that subterranean wires were first utilized in London in connection
with the commercial telegraph system of the country, In that year
five copper wires, covered with cotton and afterwards coated with a
preparation of resin, were buried between Euston Station and Camden
Town—a distance of 1'z kilométres, A 35-needle instrument was
nsed at this time, and consequently five wires were required to provide
a single circuit. These wires were placed in grooves cut in pieces of
timber, with a tongue of wood fitted over them to secure them, and
it is not surprising that this experiment did not prove a success.

In the vears which followed endeavours were made to produce
insutated conductors suitable for subterranean work, and various des-
criptions of insulated conductors were laid underground in short
sections in and near London. The experience thus gained and the
progress made in the manufacture of insulated wire encouraged the
Submarine and Euvropean Telegraph Company to lay six gutta-percha
covered wires from London to Dover, through Chatham and Canter-
bury, distance approximately 116 kilométres, the line being completed
by the 1st November, 1852. In the following year the Electric
Telegraph Company put down a line of eight underground wires on
the London and North Western Railway from London to Manchester
—distance 294 kilométres—and the British Telegraph Company com-
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menced to bury six gutta-percha covered wires along high roads from
London to Liverpool vid Birmingham and Manchester, distance 370
kilometres, the wires to Liverpool being brought iuto use tn 1854 and
those to Manchester a year earlier.

This underground system was also extended to Scotland by means
of & line of 10 wires in troughs laid as far as Glasgow, and in Ireland,
Belfast and Dublin, the two principal towns, were similarly linked
together,

Unfortunately, all the underground wires laid from Loundon to the
provinces failed, and were In consequence condemned in 1857-8,
after a very short life. These failures appear to have put a consider-
able check on the development of long-distance underground circuits
inn our country, and the matter does not appear to have been taken
up again until 1870, in which year an underground line was provided
between Liverpool and Manchester— distance 37 kilométres.

In 1870 the British Telegraph System was acquired by the State.
From an early date of State ownership the serious inconveniences
arising from the interruptions caused to the telegraphic service by
the storms which periodically visit our shores was forced on the
attention of the Telegraph Administration, but it was not found possible
to undertake the provision of long-distance underground lines out of the
nioneys voted annually for the telegraph services, as the demand for
the general extension of the telegraph system was being much pressed
for by the public at that thme,

On the occurrence of each serious interruption caused by storms
the public Press directed attention to the loss occasioned and incon-
venience suffered by the public during the dislocation of the tele-
graphic comuunications, and urged the provision of underground cables
in order to reduce as far as possible such disorganization and delay.
An exceptionally severe snowstornmn visited the British isles in
October, 1881, and caused an almost total suspension of the tele-
graphic service, and in consequence the Postmaster-General called
for & scheme for the provision of a fairly extensive underground
telegraph system.

A scheme was prepared by the Engineer-in-Chief of the Post
Office in 1881, involving cables from London to DPenzance, in
Comwall—distance 310 kilométres, London to Aberdeen, in Scot-
land—distance 803 kilométres, and also providing connecting links
between the important centres of Ireland.  The number of conductors
which it was proposed should be provided in each section is shown
on the map.  This scheme involved the provision of 63,000 kilométres
of subterranean wire at an estimated cost of £1,720,320.  After careful
consideration, the Postmaster-General decided that so large an ex-
penditure could not be incurred on the telegraph system at that time,
and the question remained in abeyance wntil 1887. In the latter
year another severe storm swept over the country, and caused such
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serious dislocation of telegraphic traffic that the Associated Chambers
of Commerce made urgent representations to the Postinaster-General,
whe again caused the question of the provision of underground
conductors to be referred to the Engineer-in-Chief.

Since the first scheme was drawn up fresh developments had been
taking place, and new factors were introduced into the problem.  The
number of wires to be carried on aerial routes out of London and
other large cities had increased to such an extent that it became
evident that it was no longer possible to provide a sufficient number
of pole lines in the localities referred to, to meet the growth of wires
occasioned by the ordinary increase of traffic.  The change of policy
inaugurated by the introduction of the new rate of 6d. for 12 words
on infand telegrams on the st October, 1885, further increased the
difficulties in connection with provision of open routes for the
additional chiannels required.  The seriousness of the situation can be
understood when the fact is stated that the introduction of the lower
taniff increased the number of messages handled from 33,000,000, in
the financial year 1884-3, to 50,000,000 in the following year.

The foregoing factors were taken into counsideration in connection

with the proposals put forward in 1887, and provision was made for
an increase in the number of telegraph circuits between important
towns proposed in the 1831 scheme. In consequence, the new
scheme involved the provision of 101,500 kilométres of underground
wire at an estimated cost of £2,480,000. It was again considered
that the expenditure of so large a sum of money was out of the
question, and no action was taken.
.~ The growth of the telegraph system continued, and n 1895 the
British Post Office purchased the telephone trunk lines of the country,
which had been built by private enterprise. The difficulty of provid-
ing dpen routes for the additional telephone trunk circuits required to
meet the increasing traffic now began to be acutely felt, and attention
was once more drawn to the question of the provision of underground
cables for long-distance telegraph circuits.  Accordingly, in 1896, the
Postmaster-General obtained a grant of £165,000 for the provision ofan
underground telegraph cable between London and Bivmingham, a dis-
tance of 188 kilometres, It was decided that the cable for this work
should be of the paper-insulated lead-sheathed type, a type which
had not up to that time been much used in this country.

In the years which have followed since 18g6 further grants have
been obtained from Parliament, and in consequence many important
centres in Great Dritain have already been connected by means of
underground telegraph circuits, provided wholly in lead-sheathed
cables. A schedule is included (Appendix 1) showing the total cost
and the cost per mile of the principal long-distance cables laid
since 1896, the routes of these cables and those which it is now
proposed to Iay being shown on Map L



194 THE ROYAL ENGINEERS JOURNAL, [Maken

&
°:o

By

L]
-
.
BIRMIMNGHAM foe
BAOMSGROYE "‘COVLNYM
’\‘ g
TOWCESTLR
MURTOR BRDIET
MR BATH  meaming MY
wrgron -5 WP }iﬁ’srm-
R
PENTANCE
.
FPORTHCUAND

MAP L—The Srsiem of Undvigrownd Telepraphs either existing or under
conslruction in the British Isles in 1608,

fe firnres show the wumber of wires in ecacl seefion.



1904. | UNDERGROUND TELEGRAPHY. . 195

Surviy or ROUTES.

The construction of telegraph works on public highways is, in our
country, regulated by various Acts of Parliament, which lay down the
procedure to be followed in dealing with the local authorities respon-
sible for the maintenance of these highways. These Acts also legislate
for the manner in which cases in dispute, between the Postmaster-
General and the local authorities, shall be tried in the event of a
failure on the part of the two parties to come to an amicable under-
standing.  Briefly, the Telegraph Acts provide that, in respect of
roads situated in urban areas, the permission of the local authority
shall be obtained to lay the pipes, which it is required to use, in
positions to be agreed upon, but in respect of roads sitvated in rural
districts such permission is not necessary. In the latter case the
Postmaster-General is required to serve a notice of his intention to
lay pipes, etc., but before any work can be commenced it is necessary
to come to an agreement with the local authority as to the depth,
course, and position of the pipes and cables to be buried. It naturally
follows that at times, before the exact route and particulars of a
telegraph line can be determined, negotiations have to take place
with the local authorities, as the proposals of the Telegraph Engineers
are not always acceptable, and the local authorities occasionally
attempt to impose conditions in connection with the execution of the
work to which the Postmaster-General cannot agree.  For instance,
the local authorities at times desire a longer route to be adopted than
the one proposed, and sometimes request that the pipes shall be
buried at a greater depth than that desired by the Telegraph Engi-
neers.  Further, it is not unusual for onerous conditions to be proposed
in connection with the restoration of the road surface, and when the
local authority undertakes to make good the surface of the road by
its own workmen, it is sometimes necessary to challenge the prices
which it is proposed to charge for such work. These matters
frequently involve a considerable amount of correspondence and delay.
Sometimes it becomes necessary to decide that the works shall be com-
menced before all particulars concerning the whole route have been
settled, and in such cases a gap, which has to be bridged at a later
period, is left in the disputed section. Difficulties of this kind had to
be overcome in connection with the works dealt with in this Paper,
but as they bave only a local importance, I do not propose to make
any further reference to the matter.

After the details in connection with the exact route to be followed,
have been settled as far as practicable by the Engineers with the local
authorities, schedules giving particulars of the route, mileage of each
kind of road surface under which pipes will be buried, etc,, are pre-
pared, and submitted to the Engineer-in-Chief,
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PirE LAYING BY CONTRACTORS. .

All large works in connection with pipe laying, are carried out for
the British Post Office by contractors. The contractors excavate the
trenches, joint and lay the pipes, fill in the trenches, and are required
to make good the surface of the metalled or paved roadways and foot-
paths in those cases where the local authority does not elect 1o act as
contractor to the Post Office for such work., For the purpose ot
inviting tenders it has been found convenient to divide the route to be
followed by the pipes, into sections each about 16 kilometres long,
the boundaries of towns and villages being adopted as suitable dividing
points. Invitations to tender are issued to selected contractors only,
who are furnished with the  particulars contained in the schedules
compiled by the Lngineers (to which reference has been made), in
order to assist them in quoting prices for excavations in different kinds
of soil, and for the restoration of the various descriptions of road
surface, etc. A contractor may, of course, tender for and obtain the con-
tract for one or more of the 16-kilométre sections of pipe track, The
contractors, whose tenders are accepted, bave to undertake the respon-
sibility for the maintenance of the road surface in good order to the
satisfaction of the local authority, for six months after the date of the
completion of the work. This provision is stipulated in the contract
owing to the fact that the Telegraph Acts have placed this responsi-
bility on the Postinaster-General.

In the case of the underground line between London and Birming-
ham which was commenced in January, 1897, the contractors were
invited to supply as well as to Jay the pipes. It was naturally
necessary 1o ensure that the pipes were good, sound, of full gauge, and
free from projections on the inner surface; with this object in view
they were examined on delivery at the site of the work, This
examination had to be carried out very strictly, and much incon-
venience was caused by the fuct that nearly 30 per cent. of the pipes
had to be rejected as unsuitable. Largely owing to this experience,
the British Telegraph Administration now purchases all pipes required
for underground cables direct from the makers, and employs officers
to examine the pipes at the foundries, where those found satisfuctory
are marked on the flat face of the socI;c.t with two arrows, so as to be
casily identified. Tipes which are bent to the extent of more than

25 oms. in a length of 2°7 métres length or 1'8 cms. in a length of
1S metres are rejected.

A schedule (Appendix IL), which gives particulars of the works
carried out since 1896, shows that cast-iron pipes having internal
diameters of 3 cms., 7°5 cms., 8 ems,, and 10 cms. have been used in
carrving out the scheme reprascnted in Map [., whilst the foliowing
Table states the maximum diameter of cable w thh can be drawn into

these pipes:-—
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CAST-IRON PIPES.

Lable of Stamdard Sizes and Weights,

Minimum Lay {Length Mini Maximun Diameter
Internal exclusive of \{F’”,Tlum of Cable that can
Dinmeter. Socket. kight. he drawn in.
Centimétres, Mitres. Kitogrammes, Centimétres.
3 8 193 4°375
75 27 47'2 6875
8 27 517 7's
0 27 747 9375

Pipes of the smallest diameter mentioned have been used only on
those branch lines where it is known that a comparatively smail
number of conductors will be required. Pipes having a diameter of
7°5 cms. were for many years almost exclusively employed on all our
important works, but in connection with the development of the
main underground system it has been found advisable to make pro-
vision for a certain number of conductors for telephone trunk purposes.
In order that the electrostatic capacity of the conductors required
for telephone purposes may be kept low without diminishing the
number of conductors hitherto provided in main cables, it has recently
been decided to use pipes 8 cms. in diameter on the principal long-
distance underground routes. Pipes of 10-cm. diameter have been
used in a few exceptional cases when very long-distance telephone
trunk lines are imvolved, again with the main object of reducing the
celectrostatic capacity of the conductors,

At the time when the first long-distance underground cable was
laid, it was considered that it would not be advisable to attempt to
draw into pipes lengths of lead-sheathed cable longerthan 137 métres,
and this circamstance naturally determined the normal length of the
pipe sections, Le., the distance between the centres of two consecutive
cable joints. When the cable was extended northward from Birming-
ham, the length of 137 métres was adhered to as far as Carlisle. It
was naturally recognized that the cable joints were the weak points
in the system, and the question of reducing the number of joints was
reconsidered when the latter place was reached, Experence had
shown that cables on drums, the total weight of which did not exceed
3,600 kilogramines, could be conveniently transported by rail and
road, and did not offer any difficuity in handling in connection with
cable operations.  Since it was ascertained that the weight of the
cable, designed to bridge the distance between Carlisle and Glasgow,
was such that a length of 201 métres of the same, together with its
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drum, would not exceed 3,600 kilogrammes, the length of the pipe
sections north of Carlisle was increased {rom 137 metres fo 2ol
metres, More recently the tenth part of an English mile has been
adopted as a convenient length for pipe sections where 8-cm. pipes
are used. In the case of 10-cm. pipe lines the length of the sections
is 108 metres.

Wherever possible, pipes have been Iaid under recognized lootpaths,
or under the roadside wastes and grass margins, metalled and paved
portions of roadways being avoided as far as possible. The trenches
are of such depth as to provide a covering of 35 ¢ms. measured from
the upper side of pipes laid under {ootpaths, and a covering of 6o cms.
similarly measured where pipes are under grass margins or metalled
roadways.

The actual methods employed in laying the pipes do not call for
special comment.  Every precaution is naturally taken to ensure the
inner surface of the pipe line when laid being perfectly smooth, so
that no injury may result to the lead sheath during the process of
drawing the cable into the pipes. for this reason, and to ensure that
all the pipes are of the requisite diameter to admit the type of cable
which it is proposed to draw in, an iron mandrel, 3 millimétres less in
diameter than the specified minimum diameter of the pipe, is drawn
through the completed section of pipe work, and any obstruction or
irregularity discovered is rectified.

Taper plugs of hard wood are inserted into each end of every pipe
section ou its completion, to prevent the entry of soil, ete,, into the
pipes. These plugs are well soaked in water before being inserted
into the pipes, so as to provide against the pipes being split by the
swelling of the plugs should the soil become water-logged after heavy
raing or foods. At the positions where the cable joints will occur
gaps are left in the pipe work ; the length of these gaps varies from
125 to 1°3 métres, and is determined by the character of the protec-
tion to be provided for the cable joint in each particular case.

As the work progressed a sketch of the route was prepared, giving
landinarks and measurements, and at every joiut opening an cak stake,
branded with the distance from the opening, was driven into the
hedge bank to act as a temporary marking post,

The rate at which the pipe laving proceeded under each contract
varied considerably.  On some of the more recent works, pipes have
been Iaid at the rate of about 11 kilométres per wonth, but § kilo-
métres per month is considered to be good progress under one
contract.

The prices at which the pipe laying has been carried out by
contractors has naturally varied according to the locality and to the
natore of the soil which has had to be excavated. 1 have thought
that it would be o matter of interest to vou to have some information
on this subject, and I accordingly include a schedule (Appendix 111}
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giviug the prices paid for trenching and pipe jointing in the case of
some of our more recent works, and separately the cost of the
reinstatement of metalled and paved roadways.

JoinT Boxes anp TrestT Boxkes.

Three methods have been adopted for protecting cable joints on
ihe main underground routes, viz, —

i. Joint boxes.
z, C.I. flanged couplings with groove.
3. C.L solid slides.

Joint boxes are employed at points where cable joints fitted with
air-nozzles have to be made under pavings which it would be costly
to disturh when access to the cable is required. I have included
drawings showing two of the types of joint boxes generaily used. In
Fig. 1 is shown the extra large joint box used under normal circum-
stances, and in Fig. 2 the double junction which is used at sharp
angles and also when the pipes have to be buried at a depth greater
than 43cms.  The “terminating pipes " shown in the drawing are to
accommodate the fead joint sleeve whilst the conductors are being
jointed, and thus enable the dimensions of the boxes to be reduced to
a minimun.
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The C.1. flanged coupling with groove is employed at points where
the cable joints are provided with air nozzles, and can be convenientiy
buried under light soil, involving small cost for excavation and
reinstatement, the C.I. solid slides being emiployed under similar
conditions at cable joints where no provision is made for desiccating’
the cable. The usual practice is to provide an air nozzle at every
fifth joint of the cable.

At intervals of approximately 8 kilométres pillar test boxes are
fixed, into which cable connection boxes are fitted. The cabie
conductors are led inte these cable connection boxes, which form
convenient points for making all ordinary electrical tests, and also
facilitate the air drying of the cable should moisture obtain access to
the paper and lower the insulation of the conductors.

WoRrRK PARTIES.

Some parts of the country traversed by the pipe tracks are very
sparsely populated, so that the men employed by the contractors had
to be accommodated in tents, and occasionally it was found difficalt
to keep the nien together. Forinstance, whilst work was in progress
in Scotland, the numbers of men emploved daily on a particular
section of the work varied from 15 to 4o men.

tach contractor’s gang was closely supervised by a clerk of works,
on behalf of the Post Office. The duty of this man was to see that
the conditions of contract were strictly adhered to, and also that
the pipes were set in the proper alignment, especially round curves in
the road. He alsc took note of all deviations from the contract,
such as extra depth, concreting over pipes where they had to be
brought near the surface, etc.  The clerks of works were frequently
visited by the Engineer, to whom all matters were reported. The
checks employed made it possible to certify the contractors’ accounts
promptly, as all particulars relating to extras were always recorded
up to date.

At the time that the underground works were first commenced it
was feit that, as the security of the telegraphic communications
depended in such a large measure on the uninterrupted use of the
loug-distance underground circuits, too much care could not be
bestowed on the operations in connection with the laying and
jointing of the cables. It would have been very unsatisfactory
to entrust this class of work to men in the employ of contractors,
whose employment with the Post Office Engineering Departinent
could only be of a very temporary nature. In consequence it was
decided that all the work in connection with cable laying and
jointing should be executed by workmen in the direct employ of the
Postmaster-General,  The advautages arising from the adoption of
this course will be evident when it is realized that the services of the
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men thus employed have Dbeen practically permanent with the
Telegraph Administration since the commencement of the work.
Further, the freedom from interruption arising from faults due to bad
workmanship, to which a reference will be made later, may in a large
measure be traced to the procedure adopted.

It has been already stated that along some parts of the route the
contractor's men engaged on pipe laying bad to be housed in tents,
This was also the case with the men engaged by the department in
connection with cabling operations. Tents and other articies of camp
equipment were obtained on loan from the War Department, and
camps were formed and arrangements for cooking food were made
by the Telegraph Administration free of cost to the men employed.

TvyPES oF CARLE.

As might be expected, our administration has not adhered to the
type of cable which was laid over the first section of the northern
route, but we have continually endeavoured to effect improvements
in the type of cable as the system has been extended. This is
exemplified by the fact that no less than three different cables have
been used on the main line to the north, Londen to Glasgow, a total
distance of 6350 kilométres, with a total length of wire of nearly
60,000 kilometres.

The first type of cable was laid between the years 1897 and 1900,
and isT187°6 kilometres in length. The conductors, which are 76 in
number, are laid up in quadruple form for a distance of 48 kilométres,
and for the remainder of the distance are in twisted pair formation,
Llectrical and other data relative to this cable are as follows 1 —

Weight of conductor per kilométre ... ... 68 kgs.
Resistance e 3638 ohms.
Wire-to-wire electrostatic capacity ... ... 042 mid,
‘Thickness of insulating paper ... e 0633 M,
Thickness of lead sheath ... 4'06 mms.
External diumeter of cable ... e 6067 cms.

In the interval between the laying of the first and second cables
the type of cable for long underground circuits had undergone con-
siderable change. The second section of cable consists of 103
conductors, 74 of them being laid up in twin formation, the remaining
29 being single conductors, paper insulated, and served with a spiral
wrapping of soft copper foil round each conductor. The copper foil
is ‘076 mm. thick and 7'62 mms, wide, and is taped with an overlap
of 30 per cent, .

The wrappings of copper foil round the several conductors are in
contact with each other, and are also in contact with the lead sheath
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of the cable, as they form the external layer of conductors in the
cable. Lach conductor so treated is thus surrounded by an earthed
screen, which completely shields it from the electrostatic action of
currents rapidly rising and falling in neighbouring conductors. To
some extent the copper foil acts also as an electro-magnetic screen,
and the conductors, though adjacent in the cable, are nevertheless
capable of working over long distances without appreciable mutual
inductive interference. The 74 wires Jaid up in twisted pairs form
the central portion of the cable, the screened wires surrounding them.
They are arranged so that different “lays” or lengths of twist are
given to the groups of pairs in the several layers. This procedure
prevents the mutual interference which would take place if pairs of
the same length of lay were revolved together.

Particulars of the second section of cable, which is 128 kms, in
length, are as follows (—

{a). Weight of screened conductors per km.... 31778 kgs.
(&). Weight of twin conductors per km., ... 434
Resistance of {a) per km.... <. 7796 ohms.
Capacity of (@} ,, ,, ... .. o9 mid.
(wire to earth).
Resistance of (&) per km.... «. 5°457 ohms,
Capacity of (8) ,, ,, ... v og mid.

(wire to wire).

The thickness of the paper insulation is '063 mm. and that of the
lead sheath 394 mms, the external diameter of the cable being
6-854 cms. The weight of the copper foil is approximately equal to
the conductor which it encloses.

The third cable marks a still further development in trunk cable
manufacture. In this case the inner or central portion of the
cable consists of 68 wires, twisted 1 pairs. Surrounding these are
29 screened conductors. The characteristic of this type of cable
lies in the peculiar method adopted in twinning the groups of pairs.
Of the 68 conductors, 56 are formed into seven groups, each group
consisting of eight wires. The method known as successive twinning
is adopted, that is, two twisted pairs are twisted together to form a
4-wire group or core, and two such groups are twisted fogether to
form an 8-wire group or core. The seven groups thus formed
are arranged with one group in the ceutre, surrounded by the
remaining six groups. In each of the six spaces between these six
8-wire groups and the outer layer of 29 screened conductors
is placed atwisted pair of conductors. These are known as worming
pairs. The complete cable thus consists of one 8-wire multiple-
twin core as a centre with six similar cores surrounding it, then six
twisted pairs, and finally 29 screened conductors,
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Particulars of this cable, which is 335 kms. long, are as follows :—

{a). Weight of conductors in the 8-wire

cores per km.. ... w453 kgs.
{5). Weight of worming conductors per km.... 68
{c). Weight of screened conductors per km, ... 3178,
(d). Resis{:ance of (@) per km., ... vr 5357 chus.
- Capucity ,, , & ... ogo mfd.
(wire to wire}.
(¢). Resistance of (&) per km. ... .. 3638 ohms.
Capacity  ,, 1, » ... rogo mid.
(wire to wire}.
(/) Resistance of (¢} per km.... .. 7'796 chms,
Capacity ,, . o c0go mfd.

{wire to earth).

The thickness of the paper insulation is the same as in the two
previous cables, and that of the lead sheath 381 mms., the external
diameter of the cable heing 6'338 cms. '

Fig. 3 gives a diagrammatic representation of the cable.

Fia. 3.—Diagram of Multiple Cable, showing the Numbering as vicwed
Srom the London Side.

The object of multiple twinning is to secure that conductors may
when necessary be bunched, that is, joined in parallel to any desired
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extent. By this means circults of great conductance are obtained
without anything like a proportional increase in the electrostatic
capacity.  Tor instance, an 8-wire core will furnish four loops
with conductors of 4574 kgs., two loops of 9o'8 kgs., or one loop of
1816 kgs. The loop or loops thus formed will furnish a pair, or pairs,
of twisted conductors, and so possess the advantage of freedom from
inductive disturbance. The system also admits of the provision of
additional circuits by superimposing upon the tivisted pairs, whether
of stugle loops or bunched loops. A further reference will be made
to this.

The completion of the Northern Underground system between
London and Glasgow may be regarded as the first step m our pro-
gramme for the provision of an underground cable system. The
second step was the laying of a cable through the West and South
West of England.  This is known as the Western Cable, and connects
up London, Bristol, Exeter, Plymouth, and Penzance, a total distance
of 532'8 kilometres. The work has been in progress for the past two
vears, and the cable has now been laid between London and Bristol,
a distance of 192 kilométres. The type of cable adopted for this
route deserves somie notice, as it is different from either of the four
sections yet described.

It 1s obvious that upon « route which passes through many large
cities, and through areas which are widely different in character and
in local telegraph traffic requirements, the number of wires will
necessarily not be the same throughout. For instance, the number
of conductors required in the remoter sections will naturally be less
than in the sections nearer London. Between London and Reading,
a distance of 67:2 kilometres, 169 conductors are provided in the
cable ; this number drops to 104 to Bath, which is 109 kilométres
farther on. Between Bath and Bristol, a distance of 19 kilométres,
the circuit requirements increase considerably, and the cable contains
162 conductors. Beyond this, to the extreme end of the cable, the
number of conductors will be less. It should be observed, however,
that notwithstanding this fact, the tvpe of cable is uniform through-
out, the only difference being in the number of conductors. The
cable is of a composite order,as is the third section of the Northern
Underground Cable just described, but there is this mportant
difference, that in addition to ordinary twinned pairs of conductors
and single-screened conductors there are @ number of groups com-
posed of four twisted pairs, forming quadruple cores of eight wires
each. The essential difference between this arrangement and the
multiple twin core is that, in the Jatter, two groups of two twisted
pairs {eight conductors) are twisted together in the manner already
described, whereas, with the quadruple-pair core, the four twisted
pairs are all twisted together in quadruple form, The arrangement
can perhaps be gathered by referring to Fig. ¢, which shows, diagram-
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matically, the actual cable laid in the section between Reading and
Bath, a distance of 108:8 kilomaétres,

Y f.—Diagram of Quadruple Palr Cabie.

It will be observed that the more central portion of the cable
consists-of seven complete quadruple core groups, each group com-
prising four twisted pairs. Surrounding these are 26 single copper-
screened’conductors, and in the outer layer are shown 22 screened
conductors, Further particulars of the cable are as follows :—

(@).} Weight per kilometre of Q.P, conductors... 454 kgs.
(b).-Weight per kilométre of inner layer of

screened conductors he 3078,
(¢c). Weight per kilométre of outer laver of
screened conductors e 908,
Resistance per km. of {(a) ... <o 5°357 ohms.
Capacity  ,, ,, ... ‘o4 mwid,
{wire to wire).
Resistance per km. of (&) ... ... 7796 ohms,
Capacity  ,, 5 - e 09 mfd,
(wire to earth).
Resistance per km. of {¢) ... ... 2728 ohms.
Capacity  ,, . 4 - ... o9 mid.

{(wire to earth).
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The thickness of the paper insulation is *663 mn1., and that of the
cable sheath 381 mms. The external diameter of the cable is
7°4168 cms,

It should be mentioned that in the case of screened conductors
three layers, as a minimum, of insulating paper are required, the first
of which is longitudinally and the others spirally wrapped.

The advantages to be secured by the quadruple-pair type of cable
are somewhat similar to those offered by the multiple twin. Diagonal
pairs in the same quadruple core can be bunched in order to secure
nereased conductance without a proportional increase in the electro-
static capacity. The provision of additional circuits by superimposing
on the loops is also a feature of the cable. In the multiple-twin type
of cable the method of successive twinning admits of the bunching of
pairs to a greater degree than the quadruple-pair cable ; but in actual
practice the quadruple-pair type of cable has satisfactorily fulfilled
the requirements of bunching. '

TESTING OF PAPER-INSULATED CABLES AT MANUFACTURERS'
WORKS,

“aper-insulated cables are subject to the following tests at the
manufacturers’ works by officers of my department prior to being
delivered :—

{a}. For insulation, resistance, and contact.
{6). For electrostatic capacity between each wire and earth
and between the wires of each pair.
{c). Tor conductor resistance.
{d). To check the relative positions of the wires in the cable.
{(e). To ensure that the lead sheath is free from defects.
And finally, the insulating paper is tested for strength before
and after drying.

{ay and (§). As it is necessary to ascertain the insulation of each
wire from every other wire of the cable, all the wires which cannot
possibly touch each other are grouped together and tested for insula-
tion resistance and wire-to-earth capacity, the remaining wires of the
cable Deing joined to the lead sheath and earthed., The wires
forming the cable are divided into as small a number of such groups
as is possible, and each group tested with all the other groups
earthed. The capacity between the wires of a pair s tested by
removing the earth connections from cable and battery.

The average insulation resistance and capacity per mile of wire
is then calculated.

A battery of 6oo volts is used for the insulation test and one of
about 6o volts for the capacity test.
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(c). The conductor resistance is measured by means of the Wheat-
stone Bridge. In making this test all conductors of the same gauge
are connected in series, and the average resistance per mile of wire at
60° Fahr. is calculated. This test shows whether there are any
broken conductors.

{d). This test is taken in order to ascertain whether the wires
occupy the same relative positions at each end of the cable, and to
ensure that they are in proper sequence. This is done by ringing 2
belt through each pair, and noting that the pairs are in the specified
order. The test is necessary,as pairs sometimes cross one another
during manufacture,

(¢). The lead sheath is submitted to an interval air pressure of
75 1bs. per square inch, and immersed in water for 24 hours to ensure
that it is free from defects.

TraxspoOrRT OF CABLE.

The transport to the site of the work of the whole of the pipes,
cables, and other material employed in comnection with these works
has been carried out under local contracts, At the time the main
underground works from London to Birmingham were started only
horse transport was available, but when the new type of road motor
vehicles began to be employed for trade purposes in this country
some five years ago, it was decided to invite tenders for the haulage
of cables and other materizls from railway stations to the points at
which they would be used by this means.

When the question was first considered in connection with a hilly
section of the Northern Cable it was found that there was a consider-
able saving in favour of steam traction, and consequently this means
was more extensively used afterwards, not only for cable drums, but
for all classes of heavy line stores. Later it was calculated that the
average cost of steam haulage in the districts where it was used
was 73k per cent. of the estimated cost of the same work if done by
horse hautage, whilst the average time occupied was only 31 per cent.
Steam traction proved especially advantageous and economical in
those cases where the stores had to e conveyed over hilly roads.

The experience gained by our administration has resulted in
considerable saving being effected as the works have proceeded. In
many cases it has been found more economical to accept the maker's
quotation for delivery of cables, etc., at their works, and to make
separate provision for transport of the cable to the scene of the work.

The conditions in the districts near London differ largely from
those in outlying districts. Cable drums cannot be delivered in bulk
and left lying by the roadside until required, as is the case in country
districts when large quantities of drums are delivered at one time by
mechanical traction. For this reason, and as contractors have usually
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to guarantee a delivery of only three drums per day, which is suffi-
cient to keep a cabling gang employed, it has not always been found
desirable to accept the quotation for mechanical traction in favour
of horse traction on account of speed, and consequently the lowest
quotation, whether for horse or mechanical traction, is usually
accepted.  When the question of the amount of cable which can be
delivered in a given time becomes a matter of sufficient importance
and when the route in question is hilly, mechanical transport
undoubtedly possesses advantages. This was proved in connection
with a certain section of the Northern Cable, when the cable required
was delivered at the rate of from 8§ to 12 drums per diem by
mechanical transport, the empty drumns being picked up on the return
Journey at the same time.  Such a rate of delivery would have been
more difficult to obtain, and certainly more costly, if horse haulage
had been resorted to.

The following Tables give a general comparison between the cost
of conveying cable—(1.), by means of horse and steam traction;
{IL), by rait and sea :—

I.
Average + Number . .
Weiniit - ! of Drums | Number Average
. . pec; Weight per i Kate
Method of T'raction, Mile | 1}1?{ ' Mile l)rlims per
Kiloweétre . Kjlcm(‘etrc] per Drram,
of Cable. 1 ' of Calile. ) Journey.
S . N D _
Tonnes. 1 Tonnes, | Frangs,
Tons. Cwis, i £ s d.
]
! 24 10 . 8 ; 18 2
Horse . { ; :
Uos2e s 0 s L0 | g2y
Mechanical f 24 ] 10 8 ’ . [ 8 8
Y o152 5 7 5 ' 3 [ 209
|

Figures in block type show English equivalents,
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In the carly stages of these subterranean works it was considered
that there would be some advantage in the telegraph administration
possessing suitable vehicles for the transport of the cable drums from
the railway depodts to the site of the works. In consequence, a
vehicle was specially designed for horse haulage; later, a larger
vehicle of the same type was designed suitable [or use with steam
and petrol engines.

The bodiecs of these vehicles are hung very low, with a view to
facilitating the unloading of the drums on the roadside. They are
provided with a specially strong screw brake in addition to a shoe
skid. It has not been possible alwavs to employ the special vehicles,
and frequently wagons have had to be hired for the transport of
cables from railway depdts; in such cases care has been taken to
select vehicles having platforms hung low, not only to avoid the risk
of accidents from overturning on rough and hilly roads, but also in
order to reduce the lubour of unloading cable drinns at the site of the
work. Extemporized gyns have been employed for unloading cables
when the width of the road has not been sufficient to enable the
drums to be rolled down skids.

(Tv be continned).

APPENDIX L

Sehednle showing (1) Total Cost, and (2} Cost per Mile of Laying Main Undergronnd

Cadles,
. A [ Tatal Cost
Ko of \;i:.rcs in] | Average ‘?f :..‘ab;: Averare
Langth Cable. b;i__tmz:ll?d i ‘rf;‘“rqf-" fincluding § Cagt P‘i‘r
. ., sl O RIS Y lpL‘ 1)' .It'l( b] 3 n
Route of Cable, C::’}lﬁc _ : Pipe Laying l .‘.;)-i:.:g.c Cf,l,iepﬁie
‘ AyEag. {including inting.
Max, | Min Plon | Jointing. | "ESkle
- | - ‘_ | [ S
Miles, A FARE-A £ £

Northern Cable (London | 406 | 103 76 [ 123,011 30414 of 596,832 1,467
1o Glasgow) ...

Western Cable (London-| 3421 | 162 24 84,642% | 319 4 o] 341,500% 1,379
Tavistock section con- :
pleted, Tavistock to
Penance section in

Jwand).
1
Manchester to Leeds ...| 433 1 63 ; 64 | 18,575 427 0 o, 65,150 | 1,497
Newcastie o Purham ... | 14} 1 109 109 4,400 | 303 © O 23,713 1,633

* Only 242} of pipe 1aid to 315t March, 1603,
+ Unly 206+ miles of eable drawn in to 3Ist March, 1903,
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APPENDIX II.

Schedule showing Sizes of Pipes used in Connection with the Novihern and Western
Calles and Finme Ocengied in Fipe Laying,

Section of Cable. Congth | Sine | Depth \ Timeoic’i:l:;ilgiﬁmr
OF of Pipe Laid: - -
I A
Kile- | Centi- | Ded-
Northern Cable, midtres. § mbties. | netres |
General Post Office, | Watford 260 7760 oo ‘ el g7 | Ang. oF
{.ondon. _
Watford Fenny Stratford ... 0 40 60 . " \ Aug. 97 | Feb. g8
Fenny Statford Leamington 7420 . w1 Febo o8 | Avg. g9
Leaminglon Birmingham 3800 ! . " % Awng. gg | Mar, 00
Birmingham Stadlord gqoco ‘ " o : Juiy o1 | Feh oz
Stafford Nantwich ... 4640 " . II June oz | Jan, o3
Nantwich ... Warringlon 4160 . . ': Aunyg. oz 1 Dec, o2
Warrington Wigan 19720 . . i Aprii 03 | July o3
Wigan Preston 2880 ;7 ,, " : Jung oz | Cel. 03
Preston Corlisie ... .I 149°40 " 70 | Sept. o1 | Mar, o3
Carliste Reattock ... l 46740 . 600 Janeof | Nov. o4
Beattock Abington . :1 3080 . s Junco3 | Nov. oj*
Abington ... Glasgow ... ' £G'o0 . ' ! July o3 | Mar. o3
Wester e Cable, ‘ .I
General Post Office, | Bayswater ‘ 360 [ — \ — ! Iixisting | carthen-
London. : ! i \ e ducts] wsed.
Bayswater ... Uxlaidge .. I 22720 | 10700 I 00 Nov. oy | Apiti og
Uxbriddge CSlouph L ‘ iooe b, | 1 ll Apil o5 | May o3
Slough Reading 2960 | ., ¢, Octo3 | Mar. cé
Reading Hungerford 4160 300 150 1 May o6 | Dec. of
! Riﬁ(;i?]g)
Hungetrford Bath l‘ G680 " 600 | Nov. of | Mar, oy
Bath Bristol 19'co 10°0Q " i Lec of | Mar. o7
Bristol Clupchiil ... : 21 6o oo | i Ang. o7 | Nov. o7
Chuychill ... ... | Exeter . l' 9920 | " ‘ ' June o7 | Jan. o3
Spur. i 1'
Churchill ., Westlon-super-Mare | 15720 | 500 " May o7 | Sept. o7

* This saction is 302 métres above sen level, and was much sabject to storm intervuptions.
In consequence the work was placed in hand in advance of the other sections.
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APPENDIY FlF,

MAIN UNDLERGROUND SYSTEAM.

Statement showing (1) Costs of Laying and Fointing one 7-3-cm. or one S-cm. Fipe
\exeluding Cost of Pipe), and {FL) dverage Costs of Reinstarement nnder arious
Classes af Paving,

Average Prices. Average Prices,
. o includings Filling in lncluding Fem porary Average Prices
Layving and Joiting one 3'5om. and Permanent Restoration. duf per sguiee yand super
or ong B-om Llipe. Resturation of exeluding Pernignent of Permanent
Tavement, Rectoration, Retstatement.
per yard-run. per yard-rin.
t i 3
f:‘}g;‘fua"[" wod. w4l s 4l
Cimders ... 1 o 9 34
Gravel L 12 10 74
Cobldes L HE T T
York stone on ashes . z 7 1 11
Flarstunes 2 3 ¥ i 4
Cement slabs .. . 2 6 I o it
Tiles I 10 P35
(ranite sctts 2 4 [ 1 g
Blee bricks on aslies ... .. 2 2 | I 10
Ashes ... .. I3 1o 9
T paving on ashes . 2z 1 11 2 g
Cement .. z 19 § 3 8
Asphalte ... z 8 9 3 10
Rock asphalte on concrete 35 i o —
Kerb z 0 I &
Mandzoay.
Giranite setls on concrets 6 1! [ Loy 4 6
Lranile sells net on conerete 3 2 2 2 1 1D
Gravel or int ... I & It i1
Macadam [ i+ I 3
Colliles 2 3 15 z o
Cinders .., - 10 —
{irass Magin . 1o 8 6

b The contractors’ charges inclwde excavation of trenchi; removal of obstructon ; corting
excess rubbish 1o shoot 3 carlage of pipes ; fevelling and punning bed for pipes ; laying and
jointing pipes {providing lead and yarn) il in, pun, Em(] level 3 penmanent reinstatearent of
pavings, including six wonths’ malntenance to satisfaetion of lucal authmity.

2 Contractors’ charges include excavation of trenches; removal of obstinctions; cavting
excess rublish to shoot 5 eartage of pipes; Jaying and jeinting pipes {poviding lead and
yaral; 61 in, pun, and level ; temporary reinstatement of pavings 5 lighting, watching, and
puarding where nectssary. . i

3 45 per cent. is the average pereentage inerease for work in Londen,

4 Prices vary according w deptl of conerete.



1909.) 213

THE RE HEADQUARTER MESS.
{Continucd).

By Ligur.-Coroxer B, R. Wagn, R.E.

In addition to the portraits, the Mess possesses busts of eight
celebrated men, Seven of these busts are in the north annexe; the
eighth—that of Vauban—is in the whist room, on the first floor.

Two of the busts—those of Sir John Jones and Sir John Burgoyne—
have been already afluded to. The remaining busts in the north
annexe represent Capt. Thomas Drummond, Sir Arthur Cotton, Sir
Andrew Clarke, General Gordon, and Sir Richard Harrison.

The bust of Drummond W luch is of colossal proportlons bears the
following inscription (—

Carrarx Tuoxas Drusnoxn, RE,
2nd Lieut., March, 1816.
2nd Captain, August, 1837,

Private Secretary to Chancellor of Exchequer, 1833.
Under-Secretary for Ireland, 1833,
Commissioner, Irish Railways, 1836.

Died 15th April, 1840

The foregoing inscription gives some indication ot the wonderful
political and administrative aptitude of this young Engineer officer,
whose death at the age of 43 was regarded as 2 national calamity
throughout the length and breadth of Ireland. The bust, copied from
Hogan's statue erected in Dublin by public subscription in 1843,
shows the features of a mau not unlike the younger Pitt or Joseph
Chamberlain, and evidently endowed with the highest intelligence
and force of character.

Few men have crowded into the short spuce of 43 vears so full a
record of scientific work and political achievement. His inventions
include first the * Drummond light,” in which a block of lime was
raised to the highest possible temperature by means of the oxy-
hydrogen blast ; and, secondly, the Colby-Drummond compensation
bars for accurate survey measurements,

The “ Drummond light ” is still in every-day use in the form of the
Welsbach incandescent mantle, and it was by far the most powerful
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luminant known until the advent of the electric arc. Sir John
Herschel thus describes the impression produced when the light was
first exhibited in the Tower :—“ The common Argand burner and
parabolic reflector of a DBritish lighthouse were first exhibited, the
room being darkencd, and with considerable effect, Fresnel's superb
Jamp was next disclosed, at whose superior effect the others seemed
to dwindle, and showed in a manner quite subordinate, But when
the gas began to play, the lime being brought now to its full ignition
and the screen suddenly removed, a glare shone forth, overpowering,
and as it were annihilating, both its predecessors which appeared by
its side, the one as a fecbie gleam, which it required attention to see,
the other like a mere plate of heated metal, A shout of triumph and
of admiration burst from all present.”’*

The Colby-Drummond compensation bars were used in measuring
the famous Loch Foyle base line—the most accurately measured base
ling in the world, according to Sir John Herschel. At this time
Drummond wasengaged on the Irishsurvey, under Lieut.-Colonel Colby.
The survey was carried out by means of three companies of Sappers
and Miners, specially trained in survey duties. It was commenced in
1823, and the first sheets, representing the County of Londouderry,
were published in 1833. TFor scientific accuracy, combined with
wtilitarian and economic results, the work was one of the most striking
ever accomplished by the Corps (see Diclionary of Nalional
Biggraphy, Art,, Colby-Thomas, Vol. X1, p. 258).

About 1831 Drummond glided into politics, and great as were his
achievements in science, they are overshadowed by the greatness of
his political work.

He was appointed Under-Secretary at Dublin Castle in 1835 at a
time when Ireland was seething with political agitation, social disorder,
and religious feuds, So terrible was the state of anarchy and dis-
organization in the country, that O'Connel loudly demanded the
repeal of the Union as the only remedy for itsills. But Drummond
was equal to the situation. * While engaged on the Ordnance Survey
he had studied the Irish question on the spot. He was moved by
the miseries of the people, touched by the injustice to which they
were subjected, and pained by the evideuce of misrule which every-
where met his eye. Ireland became to him a second fatherland, and
he entered upen his labours full of zeal for the national welfare and
determined to administer the law with even-handed justice.”” {

The most striking monument of his work in Ireland was the'
formation of the Royal Irish Constabulary, a problem to which his
attention was turned soon after his arrival at Dublin, and we learn
from the same sowrce that “prior to his time the police were an
inefficient, partizan, and corrupt body. Catholics were practically

& Dictionary of National Biography, Vol. XVI., p. 41.
¥ Dictionary of National Brography, Vol XV1, p. 42,
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excluded from the force, and public confidence in consequence with-
drawn from it. ‘Order’ in Dublin was maintained by four hundred
underpaid, worn-out, and drunken watchmen, while throughout the
provinces the force formed rather a centre of disturbance than a
security for peace.”

Drummond completely altered this state of affairs. Acting on the
principle that peace could be best kept in Ireland by trusting Irishmen
—when fairly treated—to keep it, he replaced the watchmen by that
greatconstabulary which was composed principally of Catholic peasants,
and which in the course of time has completely justified its existence
and has been so greatly increased. He also reorganized the equally
untrustworthy local magistrates by placing over them stipendiaries—-
directly under his own authority—who won the confidence of the
people by administering the law with great justice. At the same
time, by the suppression of numerous small fairs and by other vigorous
methods, he put an end to many of the notoricus faction fights which
were of such constant occurrence in the south.

One of the greatest difficulties which he had to encounter was the
tithe war which had fiercely raged from 1830 to 1834.  Although
Parliament had declared that the tithe system needed reform, the
executive insisted on the collection of tithe —even at the point of the
bayonet and at the cost of many lives-—until such time as it was
actually abolished. Drummond refused to consent to such drastic
measures. Police were no longer used to force the payment of the
tithes, but the peasants were made to respect those engaged in
exercising their legal rights,

The effect of this policy is best described in the following extract
from the National Biography —

“The executive no longer appeared as an instrument of a class, but it
did not degenerate into a weapon of the popular party. This tmpartiatity
was new to the people and won their hearts. legal rights harshly
exercised were no longer enforced, and the people, finding an executive
bent on justice, and powerful to protect as well as punish, showed a dis-
position, hitherto unknown, to obey the law. The peace was kept until
the Tithe Commutation Act of 1838 reformed the system and relieved the
peasantry from at least the direct payment of the obnoxious impost. The
agrarian war also engaged Drummond’s attention. In 1811 a strong
“coercion’ act had been passed to put down agrarian disturbances, but
it had so far failed that in 1834 the Lord-Licutenant declared that ‘it was
more safe to violate the law than obey it.”  Drummond understood the tand
question in all its bearings. He was far too sound an administrator not to
be aware that, whatever might be the causes of disturbance, law and
order should be upheld and outrages put down with a strong hand,
Abandoning the old methods, he enforced the ordinary law with vigour,
The abandonment of coercion made him popular with the masses of the
people, and even those who sympathized with the agrarian organizations
forgot the severity in the justice of the ruler. For the first and only time
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in Irish history an organization of Irish peasants was tormed to help the
executive in bringing agrarian offenders to justice, and this socliety was
formed in the very centre of agrarian disturbances itself—Tipperary.
There was no difficulty in getting evidence against agrarian offenders,
there was no difficulty in getting juries to conviet when the evidence was
clear”

Drummond was equally straightforward in his dealings with the
landlords, and pointed out to them how “property has ifs duties as well
as its rights,” and also how “to the neglect of those duties in times
past is niainly to be ascribed that diseased state of society in which
such crimes take their rise'—two truths which have never since been
entirely forgotten m the country.

For five years he was practically the Governor of Ireland, managing
its affairs with wisdom, firmuess, and justice, and making the executive
strong, popular, and efficient.  Unhappily no man could undertake so
stupendous a task of administration and not feel the effects of the
strain,  His constitution was undermined, and he died in harness on
the 15th of April, 1840, after having worked for nine howrs 1n his
office on the previous Saturday, the 11tl of April.

T'he details of Drummond'’s career have been the mote fully entered
into in the present article, as his name js far less well known in our
Corps to-day than it deserves to be. When we consider first his
character, and in the seccond place his achievements both in science
and politics, we may well question whether an officer of greater or
even equal promise ever wore the uniform of the Royal Engineers.

{70 be continued).
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TRANSCRIFT.

THE SKERRIES WIRELESS TELEPHONE,
From the PO, Electrieql Engincers Fornrnal, April, 1908,

Tug Skerries are three rocky islets immediately north ot Holyhead Bay,
and 1§ miles from the coast of North Anglesey. On the centre island
stands the Skerries lighthouse. By reason of the extremely rough
channel between the island and the mainland—which prohibils the
laying of a submarine cable—communication between Skerries and the
mainiand was a matter of considerable difficulty, until in 1899 it was

suggested by the Post Oi’ﬁce Engincers that a wireless telephone should
be installed.
SKERRIES INSTALLATION
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The system consists ot two parallel conductors earthed at the ends,
the adjacent ends being separated by the sea.  The Skerries conductor,
which is about 500 yards long and is supported on twenty-four 26" weli-
stayed poles, is of 600 lbs. copper wire,

The mainland conductor is of 400 1bs. copper wire, supported on
twenty-two 30 poles, and is some 3 miles long. The ends of both
conductors are earthed in the sea. From the accompanying diagram it
will be seen that with the switch at “telephone,” a receiver {C) is in
series with the line, but no calling apparatus is provided.

Again, when Skerries ¥ speak,” the press button (D} is depressed, and
the speaking battery completes the circuit through the transmitter lines
and earths. The maicland circuit is a telephone receiver lines and
carths, to which energy is probably transmitted by sea-conduction, No
satisfactory calling arrangement has been as yet devised—that suggested
by Sir Oliver Lodge in 1992 being found impracticable owing to earth
currents, which vary from 30 milliamps at low water to 1 milliamp at
high water. The difficulty is therefore overcome by speaking at fixed
times,

The volume of speech varies considerably, the usual trouble being
faint speech. At times however a considerable noise occurs through some
unknown cause. In this case the wireless telegraph arrangement is used,
and at other times the vse of the auxiliary Deckett Transmitter facilitates
matters. .

The wireless arrangement consists of a motor driven by 16 dry cells.
On its armature is placed an interrupter, which, with a key, serves to
transmit the message in Morse code, The receiver remains the same as
for telephonic purposes.

.

A.. H. Scotr.
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REVIEWS.

RECOLLECTIONS OF A LIFE IN THE BRITISH ARMY.
By Gexerar Sk Ricuarn Harrisox.

S Ricuarp Harrison's autobiography is one that cannot fail to interest
the general reader, and should provide an instractive object lesson to the
younger generation of Royal Engineer officers. It is written throughout
in the cheery spirit of one who clearly made up his mind in early youth
to make the most of life and its opportunities. An autobiography must
of necessity be somewhat egotistical, but the egotism in the book under
review is never aggressive, and is always combined with a generous
appreciation of those with whom Sir Richard was associated,

The author entered the Service in 1855 (when only 18 vears of age and
practically straight from school at Harrow)—a critical period in the history
of the country, towards the close of the Crimean War, and shortly before
the Indian Mutiny and the China War of 1859-60. It was also a most
fortunate period for a young officer, one of many opportunities of seeing
active service and of sharing in the rapid promotion caused by casualties
and augmentations. Of these fortunate opportunities Sir Richard had a
good share and made a good use. One effect was that he gained his
company in a little more than seven years, receiving a brevet majority
some two years later. From that time he never looked back.

Although too late to take an active part in the Crimean War, he did
duty at Scutari, where he doubtless acquired useful experience in
maintenance of field hospitals, and more especially in surveying, on
which work he was chiefiy employed.,

After a short tour of duty at Malta he was sent to India with a small
detachment of R.E,, where he arrived in time to take an active part in
the Siege of Lucknow and the subsequent campaign in Qude,

He afterwards proceeded to China, where he saw much service in
connection with the capture of the Taku Forts, Pekin, ete.—partly with
his company {23rd) and partly on the Staff of the Q.M.G.—where he
was fortunately employed under Lieut.-Colonel Wolseley, A.Q M.G.

Sir Richard’s descriptions of the incidents in India and China in which
he took part are graphically related, throwing many side lights on the
campaigns—such as do not appear in more formal and official records.

For the next 17 years or so Sir Richard held various Corps appoint.
ments, such as adiutant and brigade major at Chatham, and ordinary
Corps duties in London, Devonport, and Aldershot, the monotony of which
was broken by twe official trips to Canada and United States, and by
successfully qualifying for the Staff College.

His next active service was seen in the Zulu War ot 1879-80 and the
subsequent operations against Sekukuni, In those campaigns Sir
Richard was chiefly employed on the $taff, and was at one time Com-
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mandant of the Transvaal. Of the author’s description of his share in
these wars, the portion that will probably attract most attention is that
which refers to the regrettable and much-debated incident of the death o1
the Prince Imperial, Colonel {as he then was) Harrison came in for a
share of the flood of criticism that broke out in England, but his
account of the affair strongly tends to prove that the young Prince’s sad
death was due to his own impetuosity and neglect of precautions in the
matter of escort, rather than to any neglect on the part of the Staff,

"On retarn from South Africa, Sir Richard was employed for two or
three years at Aldershot, mostly on the Army Staff, )

in 1882 he again saw service, in the Egyptian Campaign and sub-
sequently in the Soudan. Space forbids any detailed notice of the good
service performed by the author in these campaigns—mosty on the Army
Staff in connection with lines of communication, His descriptions of his
personal experiences are full of interest,

On the conclusion of the last-mentioned campaign Sir Richard reverted
to the Army Staff as A.Q.M.G. at Aldershot, and was alterwards CRE.
at the same station.  In July, 1883, he was promoted Major-General and
made a K.C.B. in 1880.

After a year of unemployment, he was given the post of Governor of
the Royal Military Academy, whence he procecded to the command of
the Waestern Distriet, a post he held for the full prescribed period, during
which he attained the rank of General,

Sir Richard's next employment was as acting Qr.-Mr.-General at
headquarters, a post he held for some six months, when he was trans-
ferred to the highest position in his Corps, viz., that of Inspector-General
of Fortifications, and occupled it for five years—a period which
covered the troublous and hard-working time of the Boer War, This
was his last appointment, and thus, appropriately, General Harrison
finished —as he began—his career of good service in a purely Corps
occupation,

A perusal of this book shows that, with intervals o purely Corps duties,
Sir Richard, afier the earlier years of his service, held—an his merits—a
series of Army Staff appointments.  Assuredly some of his good fortune
and rapid prometion was due to this fact, and his most successful career
both emphasizes how valuable such Stafl service is when well performed,
and explaing why so many of our more ambitious officers strive for
appointments outside the Corps.

Another moral to be drawn from this interesting autobiography is the
desirability of cultivating a mens sana tn corpore same. Few, like Sir
Richard, when a Major-General, can play foothall at the age ot 32, to say
nothing of racquets at a still greater age.

Finally it may he stated that the book under review displays throughout
a spirit of cheerfuiness and bonhomie, and leads te the conclusion that
the auther, in his long service, must have made innumerable friends and
few, if any, cnemies,

All R.E. officers will unite in wishing General Sir Richard Harrison
many years of health and happiness in his well-carned retirement, after
such a varied and useful carcer, and in thanking him for a book which
cannot fail to be read with profit and enjoyment.
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TOPOGRAPHICAL SURVEYING AND SKETCHING.

By Tuomss H. Rzes, Major, Cores oF Excivgers, U.S. Arwy. —(U.5,
Cavalry Association, Fort Leavenworth, Kansas.  Price $2.50).

The above is the authorized textbook of the U.3. Army Service
Schools, and has been prepared from the instructional lectures and
pamphlets in use there,

‘The treatment of the various survey subjects dealt with, is guided by
the desire to give the student such insight into them as is likely to be
required for military purposes, and within a small compass, It is
therefore more elementary than exhaustive,

“The difference should be more clearly accentuated between the deliberate
work required for map production in peace time, aad the rapid field
sketch which satisfies some particular military situation in war. Unless
this distinction be kept in mind, there is always the danger that
methods practised will be insufficiently accurate for a good topographical
map, whilst unnecessarily complicated and too slow for war sketches,

For instance, sketchers should be taught to fix the heights of hills and
valleys, interpolate the number of contours by calculation, and then space
them by eye; not to cafculate the H.E. {=M.D.) between each comour
to two places of decimals of an inch and plot stopes in the piecemeal
fashion of ancient practice, Such methods give a wrong idea of the
broad treatment necessary in rapid military sketching, Moreover, the
nice calculation of resuits, from readings of instruments which are kuoton
to Le inaccurate, is a work of supererogation.

The habits engendered in the surveyor are partly antagonistic to those
required in the sketcher, and a distinct caution as to the different ends in
view is very necessary. Sketches are not maps.

Some useful hints are given on combined sketching, a subject more
fully dealt with in a book by Capts. Cole and Stuart, and also published
by the Cavalry Association. The general control is obtained by traverse
Where a good small-scale map exists, as in most civilized countries, the
control would better be furnished by an enlargement therefrom cut up
for issue to various sketchers, or, better still, traced in sections on to
celluloid sheets with margins,

The transit theodolite is explained in Chapter IV.  The pattern with
four instead of three levelling screws is referred to, albeit this is an
unsound construction.  However the instructions for levelling the
instrument are good. The adjustments for the Wye Level are not given
in the best order. Some notes are given on field astronomy, the use ot
a sextant, and measurements with a steel tape, sufficient for rough work.

Considerable labour has evidently been expended in the preparation
of this volume, and the printing and plates are salisfactorily executed.
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WAR SONGS.
Serectep By Curistoruex Stoxs.—(Clarendon Press, 2s, 6d. net}.

An interesting coliection of “War Songs,” selected by Christopher
Stone, has lately been published by the Clarendon Press. The intro-
duction is by Sir lan Hamilton, and deals principally with the value of
war songs and the partiality shown for them by the British soldier. The
songs themselves are some g0 in number, and include not only most of
the well-known favourites, but also many quaint old rhymes which have
practically been long since forgotten. Although many an old Scotch or
Border song is to be found, it seems curious that some of the most soul-
stirring lines, which have ever been written on war, should be omitted
from the selection. For instance, neither Byron's * Waterloo,” Tennyson’s
“The Relief of Lucknow,” nor Kipling’s « Rucessional” find a place,
although “The Charge of the Light Brigade” and < Hohenlinden,”
amongst others, show that the selection is not intended to be marching
songs only,

The book is well annotated and has an additional “Index of First
Lines” which is likely to prove most useful.
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NOTICES OF MAGAZINES.

KRILGSTECHNISCHE ZEITSCHRIFT.
September, 1908,

Under the heading of ** Russiun Opinions as to the Rate of Building
Fortifications,” reviews are given of some articles which have recently
appeared in Russian military journals, and which show the reaction that
has taken place since the Russo-Japanese War.

The common opinion expressed by all these articles is that a fortress,
whose permanent works are in process of construction, is worse off at
the cutbreak of war than a place which has no permanent works atall, for
in the case of the former the necessary stores for building the work take up
room— thus making communication difficult and reducing the field of fire,
To avoid this state of unpreparedness the following course is proposed :—
Defensive positions are chosen for a place according to its strategic
importance and to local requirements. A garrison is then sent there and
fieldworks are erected round the place. In a few weeks or months these
will be converted into semi-permanent works by civilian labour, and finally
after a year or two into permanent fortifications; the strength of the
garrison ¢an then be reduced by one-third without diminishing its power
of resistance,

The cost of a fort for two companies, with a firing line 425 matres long,
is griven as 2 million roubles (1 rouble = 35, 2¢.}, and will take 1,000 work-
men 800 working days (or 3 years) to build, The cost of placing semi-
permanent works on a perimeter of g4 kilometres is estimated at 4o
million roubles, and the time required at 1} to 2 months.

Prince Tomanoff expresses the opinion that a weakly fortified
place—especially on the irontier—is worse than an unfortified one,
as its capture gives the enemy a cheap moral victory. He considers
that bombproofs for the garrison are of primary importance. These
can be constructed for one company of infantry, for light QF.
guns and machine guns and their detachments (324 men in all), in
four weeks, and further in nine more days they can be converted to useful
auxiliary points with glacis. The construction of bombproof magazines,
and store rooms for explosives and other easily inflammable substances
such as spirits or petroleum, should be begun at the same time and
should be finished in the first year. In the second year the intervals
between the forts should be fliled in, trenches deepened, and accommo-
datien for the garrison built; the third year sees the fortress finished in
all such details as mining galleries and obstacles, whilst for the following
two or three years the workmen are kept busy hy the construction of the
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road system and the ercction of depbts inside the kernel of the fortification,
as well as on a wall round the kernel itselt.

Prince Tomanoff, as well as Timtshenko-Ruban, is opposed to the idea
of converting simple fieldworks into permanent works, on account of the
large amount of labour involved in the transportand handling of concrete.
The latter authority recommends the commencement of the external line
of permanent defences as the first operation, as this allows time, in case
of an attack, to construct the second line. e also states that skilled
labour will not be difficuit to obtain, as most fortresses oxist as the
defences of railway junctions, or of towns important mainly for their
trade and manufactures. He recommends as the programme to be
followed in the construction of each individual work :—-

ts# Fear.—The trenches in the work and its armouring from the roof
to the ultimate ground level

2nd Fear.—The casemates under the parapet.

3rd Fear.—The emplacements for close-range artillery.

44k Fear.—The ammunition magazines.

The advantage claimed by this system is that a work is made bomb-
proof as scon as possible, and inner details are seen to later in the fifth
year, whilst in the sixth yvear the hitherto provisional means of communi-
cation between forts and batterles, in the intervals and their magazines,
are made permanent, and the field of fire improved by deforestation and
clearances.  Finally, less important communications are improved or
made. The article closes by a few remarks on coast defence, A pro-
longed battle between coast defences and warships is unlikely, but if
made when the attacker i1s strong enough, will take place when the
ships are § to 6 kilomitres from the shore. The coast defences will
consist of the following :——({1), the long-range guns, which also serve to
defend distant minefields; (2), guns for the protection of closer
minefields; (3), batteries to resist a landing; and (4) guns for firhtinge
at close quarters. The situation of the defences on the land side
depends on local tactical requirements. The suggested order of con-
struction of the various defences is—firstly, the planning and masking o1
gun emplacements ; secondly, the installation of rangefinders and electric
projectors ; thirdly, the ercction of observation and firlng cells for the
minefields; fourthly, the cement parapets should be made as well as
expense magazines; and finally, the reserve magazines should be built.
The defences on the land sikde should be carried out on the principles
already laid down for land works.

Nrve Minitariscn® BLiTTer.
ath amd 12th Octeber, 1608,

Tue Ivrerias Maxauvres 1x Arsace-Lorraixe.—The theatre of opera-
tions chosen being heavily wooded, cut up with streams, rivers, and
artificial waterways, and with but few townships, made great demands
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on the mobility of all arms,  After the least rain the difficulty of marchiny
was greatly increased by the clayey nature of the soil.  The badly graded
main roads with their continual rise and fall wearied the infantry. The
dung-heap at the door of every house and the typical Lorraine village
increased the difficulty of billets, and the prevalence of typhoid in the
district was an added danger to be grarded against by the responsible
authorities. Under service conditions however such difficulties must be
faced, and the coxperience was valuable, The manceuvres were the
largest since 1893, conducted under the Kaiser's supervision. “Bhlue”
consisted of the XV, Army Corps, the Bavarian Cavalry Division, and the
3rd Bavarian Infantry Division. The “Red” side was formed by the
XVI. Army Corps and the Cavalry Division “ A" The 8th Bavarian
Infantry Brigade of six battalions and a composite battalion of field
artillery were added during the manceuvres.  The writer of the article
describes the course of the fighting, and then observes that the troops
were severely tested, althouph the weather was on the whole good.  On
September 7th the 33rd Infantry Division in warm weather marched
22 kilombtres without showing distress, and on the same day the Cavalry
Division * A *" did 70 kilomitres, No cases of heat stroke were reported,
“ According to the new regulations "—modelled perhaps on Japanese
expericpces—skirmishers were used, who made every use o1 cover in
their advance, and only opened fire when they had gained the fire
position ; covering fire, from a position in rear, was utilized to assist their
advance, The noiseless work in line of skirmishers is commended;
indicating that a hizh grade of fire discipline was observed, fire increased
or diminished without words ot command being heard as the enemy
offered a target or withdrew under cover. The writer of the article
cbserves that two vears ago everyone, from the colonel of infantry to the
private, got into a state of excitement which was wont to express itself in
shouted orders and abuse, The field artillery of both sides however
seemed to have clung to old traditions in this respect.  The work of the
cavalry appears ito have been up to date according to our ideas.
Positions, of which they gained possession, were immediately defended
Ly dismounted troopers supported by the machine-gun detachments.
The field artillery sought to avoid the old favourite artillery duel, and
when possible directed their fire much more against the infantry.  The
infantry attack was supported up to the shortest range by batterles
pushed right forward, but, with a few exceptions, the gunners omitted to
dig themselves in,

Three pioneer companies were used by “ Blue” as infantry. In the
strengthening of Red’s position on the night of the gth—1oth and on the
morning of the ioth the pionecrs found extensive employment, and were
keenly assisted by the infantry.  Little experience was gained this year
in bridging, Mechanical transport was used for the baggage and supply
of the XVI. Army Corps. Thus the 33rd Infantry Division (380 officers,
10,200 men, 1,300 horses) had g lorries with 7 trailers, the 34th Infantry
Division (500 officers, 15,400 men, 2,130 horses) had 10 lorries and
t7 trailers, and the Cavalry Division (200 officers, 3,380 men, 3,380
horses) 10 torries and S trailers.  The supply columns fiilled up in Metz
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and Remilly, and brought the supplies to the intermediate depots, which
changed according to the movements of the troops. From these the
troops fetched, in their regimental transport, their requirements for the
next day—the autemobile columas then went back to Matz and Remilly,
loaded in the evening, and drove laden the next morning to the new
intermediate depdt.  They had to do an average of 8o kilombtres a day,
which in view of the nature of the country was pretty heavy. The new
travelling field kitchen, nicknamed « The Peashooter,” gave satisfaction,

Referring to the increasingly complicated methods of communication,
the writer thinks that in war the old method of despatch riders on picked
horses will again be resorted to.

The volunteers of the German Motor Bicycle Union turned out 180
sirong,

The captive balloons were able to make ascents each day, but no
comment is made on their utility,

Tur GerMay Mizmraky Airsair—The issue of 3ist October, 190§,
contains an article entitled * The Official Report of the Great Fligght o1
the Military Airship.” The flight lasted 13 hours, and is considered a
record. [t was not a speed trial, but was undertaken both to test the
airship’s endurance and the possibility o1 proceeding between fixed
points.  The goal was Magdeburg.  For one-half of the trip, only one
motor was in use; during the remainder two motors. The airship
started from Tegel and reached Magdeburg in ¢ hours 40 minutes,
returning in 3 hours 21 minutes.  The airship only made 63 miles in eight
hours against the wind, whilst with the wind it accomplished 807 miles
in three hours. The gas used was five weeks old, but the vessel remained
for nearly five hours on cnd at a height of over 3,000 1t is claimed that
the practical utility of the military airship was evinced in a special way
by unforescen events. For instance, about 4 o'clock at night the wind
increased to such an extent that both motors had to be employed at high
speed.  As a result one motor broke down and was put out of action for
an hour, but the repairs were effected in the air. Later one of the
steering lines ot out of order, so that the reserve line had to be taken n
use. The repairs lasted three-quarters of an hour, but did not affoct the
flight, It is claimed that the airship has thus proved that the putting
out of action of one motor does not affect the flight or steering. The
rigid airship has done a 12-hour flight and the non-rigid 11} hours, so
that this flight may be taken as a world record.  According to the writer
of the article, the French airships have not done more than seven or eight
hours, and he also remarks that the Russian airship can only be regarded
as a large model, and no importance need be attached to its trials. It
has a very heavy substructure, of which the practical value has not yet
been proved.

During this flight 33 lbs. of bailast were spent, while the store of petrol
and lubricating oil would have permitted a further flight of four hours’
duration. It is claimed that this flight has proved that the airship in
favourable weather can keep in the air for 17 to 1§ hours. The limit of
its radius of action will be tested by further trials.
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The conditions of contract stipulated that the non-rigid airship should
keep a height of 1,500 metres {about 4,900} for at least one hour, and the
rigid airship reached on its trip on the 4th August a maximum of 1,000
mitres, which it could only maintain for quite a short time on account of
the considerable loss of gas that ensued. The writer Foes on to say that
the advantage of having ballonets in high flights is unquestionable, The
size of the ballonets will generaily be calculated so as to prevent loss of
gas at a height of 1,300 mbtres,

In making comparisons between the rigid pattern and non-rigid
pattern of airship, it must be remembered that the latter is small, and its
performances cannot be expected to compare with those of great ships of
the rigid type.

Tue Geryax War AcvrtoMooiLr.—An article on the results of trials
with mator transport in the 1908 Kaiser Mancouvres appears in the
November issue. After sketching the opportunities which the future
holds for this type of transport, the article proceeds to give some details

" of the wagons employed. The 33rd Infantry Division had the greatest
variety in its “automobile column,” which consisted of one Siemens-
Schockert train (motor wagon with five trailers, capacity | stons},one 30h.p.
Stoltz wagon (one trailer, 6 tons), one 20-h.p. Stoltz wagon, one Bilssing
torry 06, one Gaggenau lorry ‘o7, one Ducommun lorry '07, one 1.A.G.
lorry o3 (one trailer, travelling workshop), one light Argus supply wagron
(spare parts and tools), and two passenger cars {Kolonnenbegleitwagen),
The Cavalry Division was equipped with eight Torries of the type of a light
military wagon, which has been constructed in various motor-car factories
for the German War Department, and is the result of prolonged trials,
‘These wagons proved the best, although all the others came up to
requirements. The daily run averaged 9o to 100 kilomttres, half of
which was accomplished with loads. The Siemens train, constructed
somewhat after the Renard principle, proved very practical, viz., each

‘separate wagcen having its own driving road wheel, in order to et
sufficient adhesion with the heavy load, The difficulty of turning the
train is avoided by the tractor being capable ot being coupled at will at
either end. It is also possible, by cable leads, to connect single trailers
to the clectrical power of the tractor, and —while the train halts—to run
these separate trailers to any desired place, such as a bivouac situated to
one side of the main road.

E. G. Wack.

Rivista »1 ArTieLizria & (GENIO.
November, 1908,

Tur Mar or Iraey, SciLe 1 t0 250,000, 0¥ TtHE ItaLiaxy Tourixg
Crvp.—The Italian map, on a scale of 1 to 250,000, edited by the Italian
Touring Club, is an important publication which does honour to the
country, and which constitutes a remarkable means of national culture.
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The complete map wili contain 35 sheets. The sheets measure
175 mms. by 450 mms., and cover an average area of about g,240 square
kms.

As a work of technical lithography this map—printed at Rome at the
Geographical Institution of Dr. De Agostini—can compete with the most
artistic maps both as regards detail and general quality. The maps are
printed in nine colours. There are itineraries and measurements of
declivities, and on the great roads of communication the distances are
marked in Kilomitres,

The districts are aceurately represented with the addition of the latest
works; Naples, for instance, contains an index showing the new industrial
buildings which cover a very large area; also the plans of Rome show
clearly the great arteries, with the principal palaces and other great
buildings in the capital. Lastly, the coast beacons, the stations for
wireless telegraphy, the central isolated electrical stations, both the main
and smaller lines of ratlway, the tramways, ete, are all shown, as are
also the woods, which have not hitherto been shown on maps,

Mouxrep Proxsers iy Russia—-An article taken from the Jdir
Wochenblatt comains a favourable acecount of the mounted pioncers in the
Russian Army,  For many years two divisions (four squadrons) of
mounted ploneers existed in the Russian Army.  They were formed in
1819 and disbanded somewhere about 1862.

The two last wars —viz., the Russo-Turkish and the Russo-Japanese—
have clearly shown the need of resuscitating these troops, as in both of
them the mounted pioneers have been employed with advantage,

In the war of 187778, four days afier the passage of the Danube, a
detachment of mounted plonecrs was formed of Cossacks. A sotnia of
sappers was formud from sappers taken from the Cossacks of the Don,
and from other Cossacks a sotnia of pontoniers was organized with the
Cossacks of the Ural. An officer of Cossacks—as commandant—and
three officers of sappers were appointed to the first, whilst the sotnia ot '
pontoniers had all its organization taken from the Cossack cavalry and
was commanded by an officer of pontoniers.  The two sotnia were
reunited in an independent “division,” commanded by Colonel Count
Reniker, who was recalied from leave for this purpese.

Teo the sotnia of sappers were allotted three pack carriages—one for
entrenching tools, one for electric material, and one for explosives. Iach
mounted sapper was also provided with suitable tools.  The material for
the pontoon sotnia was taken from the equipment of the regular bridging
battalions.

On the 3rd July, 1877, the division ot mounted pioneers attached to the
‘advance guard of General Gourko set out from Simmnitza by Sistova,
where it acriverd somewhat late owing to damage done to the heavy
carriages which were behind on the march, In the march which followed
to Tirnova (73 kms.) the detachment—owing to the same causes—was
four days in rcaching the station.

At Tirnova the commandant of the pioneer division obtained permis-
sion from General Gourko to lirhten the heavier carriages, and osly
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retained four pack wagons containing the tools indispensable for pioneer
services. Notwithstanding this they still had to contend with great
difficulties on the march from Tirnova to Hajnkisj owing to the pack
wagons, and it was found necessary to leave another wazon behind,

However these improvised picneers rendered satisfactory service,
keeping all the roads of the Balkans in good repair, so that all the troops
of General Gourko's advance guard were able to push on without stop.
‘The pioneers worked incessantly for four days. During the march itself,
and later on when no technical work was required, the mounted pioneers
were utilized for reconnoitring purposes,

After the capture of the Schipka Pass, General Gourko ordered the
formation of a special mining detachment, composed from the sotnia of
the Don, with a cavalry officer, two sapper officers, and 60 selected men,
with the best horses available. The detachment was told off to destroy
the Adrianople-Jeni Zagra Railway. The material, together with the
explosives, was carried in forage sacks, ‘The mining detachment was
divided between the two dragoon regiments of Astiakan and Koran.’
Special sapper officers were employed to carry out the destruction of the
railway., Several bridges were mined, many lines of telegraph were cut,
and finally the railway station of Jeni Zagra was destroyed.

The division of mounted pioneers was employed both in mining and
in fortifying the Schipka Passes.

Afterwards the sotnia of the Don was disbanded and the sappers
returned to their own battalions; the sotnia of the Ural was retained, but
was only wsed for cavalry services, On the advance on Adrianople
another detachment of mounted pioneers was formed, but this time it
was taken from the regiments of regular cavalry,

The mounted pioncers, during the Russo-Turkish War, proved to be
of great use, although they were only ralsed in a time of need, had no
knowledge of the special technical work entrusted to them, and were
provided with heavy wagons not adapted to the work,

After the war the superior military authorities were induced to
recognize the necessity of instructing cavalry in piloneers’ duties, The
officers and troops of cavalry were from time to time attached io the
sapper battalions. The result of this however was not satisfactory, as
the individuals who went through courses of instruction with the sappers
faited to show any practical knowledge, and soon forgot what they
had learnt theoretically, This was shown during the last war. The
cavalrymen, who had been attached to sapper battalions, were not
versed in the use of explosives for destructive purposes, and were useless
in other technical matters which should form part of the duties of officers
and men of the ploneers,

‘The author of the article in the Iupalide Russo concludes by expressing
the hope that in time of peace regular detachments of mounted pioneers
will be organized, seeing that the instruction of the cavalry for so short a
time with the sapper battalions is not sufficient to form pioneers, and that
it is impossible for individuals of the sapper battalions to undertake
service on horseback in war time only.

To each cavalry divisien, according to the author, a squadron of
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pioneers should be assigned, and this again could be subdivided into
four detachments, which could be employed independently.

Avstris-Howeary.— The New Regulations for Field Fortificaiton—The
orders proscribed in the Avustria-Hungartan Army for ficld fortification, and
which until now have been dispersed in various official publications, wilt
now be all collected under the title «“ Revualations for Field Fortification.”
This book will, according to netices in the Fremdembiati, be the principal
modern work on this subject, and will be a valuable guide for the officers,

The regulations are divided into three parts, treating respectively of
the principal tactics in relation to field fortification, of their technical
application, and the distribution of the works.

In the technical execution of works it 1s necessary, when occupying the
ground, to take all possible advantage of its nateral undulations.

The regulations lay stress on the importance of the observation of
artillery fire, and of the communication which should exist between the
observatories and the commanders of batteries.

Evwarp T. Tiickegay.
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RECENT PUBLICATIONS OF MILITARY INTEREST.
JANUARY, igoo.
(Publisked Quarterly).

THe following extracts from the list compiled by the General Staft,
War Office, are published in the R.£. Journal by permission of the
Army Council.

HISTORICAL.

Frow Ispaxn 1o Espeire. By J. 8. C. Bridge, with an introduction by
Sir Cyprian Bridge. 343 pp., with index and maps. 8ve. London, 1gos.
Chatto & Windus.  6s,

This volwine contains 2 most excellent outline of the growth and consolidation of tha
British Empire from the commencement of Queen Elizabeth's veign up to the conclusion
of the Tate Sonth Afiican War.

It is divided into twelve chapters, dealing separately with the operations which took
Place {often concurrently) in different parts of the woild,  Commencing with the early
struggles with Spaia and Toliand and the wars of Mariborough, the author passes on to
the sitnation in America, the Seven Years” War, and the Conquest of Canada.  1Te then
fdevotes one chapter to the rise of the Empire in India, and three more to subsequent
events in India up to (he end of the Indian Mutiny., The War of American Indepen-
dence accupies two chapters, and Nelsen and Napoleos, Egypt and South ARica, are
allotted one chapter each,

In a hook of this size it is impossible to deal fully with each phasc of history in a period
extending over three and a-half centuries, bt the salient points have been deseribed in
sufficient detail to give a very good general idea of the whole, and it forms a soceinet
history in which the interest is maintained throughent, and the necessity for co.operation
Letween the Navy and Army is fully bronght out,

The anthor hopes that readers of the book may he indaced (o proceed with (he study of
those authoritative works to which he frequently makes reference in the text, and this
by mo means unlikely, as interest is sore to be aroused in all whe read it
- The index is good and sufficiently full 10 he of considerable use for reference priposes,
and a chronological talie of events at the commencement of the book is a useful adjunct,

Tug Caseaton or 1803 v Germany (La Campagne de 1803 en
Allemagne). Historical section of the French General Staff. 770 pp.,
with 13 maps. Svo. Paris, 1g08. Chapelot. 17s. 6d.

"This volune deals at considernble lengih with Napoleon's stiategy afier the capitulation
of Mack ar Elm ; it describes the operations against Kutnsow, which colminated in the
defeat of Moxtier by superior numbiers at Ditvrenstein, and shows how the Russian leader
sticeeeded in frostrating Napoleon®s attewnpt to crush his army.  Tmmense care has been
taken to oblain the necessary dacumentary evidence, with the result that the work is
eomplete and of great historical value, '



232 THE ROYAL ENGINEERS JOURNAL. [Marci

Warerioo (Waterloe). A French translation by General Goiran of
the Italian book by General Albert Pollio, General Gfficer Commanding
z5th Infantry Division, Italian Army. 640 pp, illustrated by photographs.
Svo. Daris, 1go8. Lavauzelle, gs. 6d.

This 15 a careful study of the Waterloo Campaign, which the author has evidently done
his best to keep unbinsed.  The valume shows clearly that most of the information has
been derived from French sources, and leads one to suppose that the aathor is of opiaion
that British, Duteh, Belgian, and Prussian sources are untrustworthy, as they all seek
to magnify the part played by the troops of their own nation in the great victory ; possilly
also General Poliio knows Irench better than the other langusges, and has found it
eazier to devate bis attention to the French literature on the subject.

The author evidently has a very high admiration for Napoleon, and has come to the
conclusion that the success af the allies in the Waterloo Campaign was due more to good
fortunc than to skill, either in strategy or in tactics,  Ele looks upon the Duke of
Vellington as o stubborn fighter and cool leader, but apparently has a poor opinion of his
powers s a strategist.  In his eriticisms on the Battle of Waterloo, General Pollio hardiy
gives sufficient credit to the British infantry, whilst his admization for the French Lroayps,
fully justified as it is, rather tends to warp his judgment with reference to their opponents,
In speaking of the numbcers at the disposal of Napoleon and Wellington respectively he
does ot give safficient weight 1o the fact that the Anglo-Dutch Army was a lieterogencons
mwisteie of fonr nations, of whom a faitly large proportion liad little interest in the
strugele 3 whilst the French troops consisted of seasoned veterans, under famops
generals, fighting under the eye of their beloved Emperor, who was staking everything on
the sueccess of this Jast battle in his coreer.

The translation is good and accurate, and the French is easy to read.

Tue Cawparex oF 1815 ix 1ig Neruereasns, Vol L, Quatre Bras (La
Campagne de 1815 aux Pays-Bas). By Colonel de Bas, Director of the
Historical Section of the Dutch General StaR, and Colonel Count IMserclaes
de Wommersom, of the Belgian General Staff. 543 pp. 8vo. Paris,
1go8.  18s.

This Look is a plea for a fuller recognition of the part played by the Duteh-Belgian
toops i the Waterloo Campaizn,  “The authors, who have had access 10 wany litle
known docunents, remark that it has become teaditional to depreciate the valour of their
countrymen in this campaign, and that recent histovians have repeated the calmmnies o
carlier wiiters,  The book commences with an account of the sutferings endured Ly
Hefiand and Belginen under the rule of the Republic, amd later of Napoleon, therely
showinyg how little cause the inhabitants of these countries bad te he in sympathy with
T'ronce,

The history of the various corps of the Pretch-Belgian Armiy is given in detail, and the
difficulties of organtzing the new ariny in 1813 -14, with the limited Anancial resources at
the disposal of the Government, wre describal. - Coming to the events of the 109 days,
much space is devoted to the consideration of the sinsation of the ailicd armies on the 14th
and 13th june, 1813 The authors, without reflecting upon the sagacity of Wellington,
for whose skill and ability they express the greatest respect, evidently consider that the
Duke adhered too long to the view that Napeleon’s main movement would be towands the
British right.  They hold that the initative of General Perponcher in warching to
Quatre Bras on the night of the 15th —16th, in opposition to the orders divecting him to
concentrate on Nivelles, was wainly instramental in repairing the mistake and preventing
the interruption of Wellington’s concentration,  The book concludes with a detailed
account of the Battle of Quatre Liras and of the part played by the Duteh-Belgian troops
in ihat engagement,
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Graxt a¥p Lik s Vireinia By Lieut.-Colonel H. M. E, Brunker.
63 pp. 8vo. london, 1003. Foster Groom. 13s.

A summary of the operations in May and Jume, 1863, and, if vead in conjunction with
fuller accounts of this campaign, should nssist officers 1 prepariog for the Military History
Examination for Promeotion, which is the olject of the book.  The sketeh maps are
clear.

Four Yrars uvxper Marst RoserT. DBy Robert Stiles, Major ol
Artillery in the Army of Northern Virginia. 3rd edition. 363 pp.
8vo. New York, 1goy. The Neale Publishing Co. 8s.

Major Stiles” reminiscences of the Chvil War have alveady achieved g well-deserved
popularity,  His picture of War, from the personal point of view, is drawa with the sure
hand of one who has witnessed what he relates, and with the balanced judmmnent of a
mind which has long pondered its subject.

After the first Bautle of Manasses the nuthor enlisted in the Richmond Towitzers, and
from that day il 6th April, 13635, when he was taken prisuner at Sai'or's Creek, he
served with the Army of Northern Vivginia. Iie was present at the Batles of Williamslurg
and Beven Pines, and thioughout the Peninsolar Campaign, but was not at the Second
Manasses or Sharpshawg. s artitlery section, which had heen sent to Richwond after
Malvera Uill to be re-equipped, joined the main army in time 0 take part in the Battle
of Frederickshuyg, and bore its share in ol Lee's subsequent battles (i1l the end of june,
1864, when the whole hattalion was transferred from Petersburg to the lines Letween the
Appamatox and the James, and temained there virtually without firing a shot till 2nd
Apml, 18635, Promoted to the rank of wajor in December, 1861, the author was posted
lo tie battalion of heavy artillery at Chefiin’s Bluff, and commanded it dming the retreat
from Richmond.  Iiis military career closed amid a blaze of glory, for after the surrender
of the Confederate forces at Sailor’s Creek, General Ewell cailed him up and publicly
congratulated him upon the record wiich Tiis lattalion had made in that engagement.

His whole service was passed with the actillery, though he recejved liis first ¢ nmission
in the engincers, and * was actnally advanced one grade in enginger troops for meritor'ons
service in ariiliery.”  He daims for the artillery of Lee’s Army that **in proportion Lo its
numbers it fornished perhaps more officers below the rank of general who were con-
spicnous for gallantry and high soldicrship than cither of the other two avms,” and he
adduces some very good reasons to show why this was so,  Incidentally he remarks that
during the Iatter part of the war an infantry company ia the Army of Nottbern Virginia
did not average over fiftecn or twenty men.  During the campaizn of 1864 he acted as
adjutant to Cabell’s battalion, and conssquendy his knowledge of that campoign is more
comprehensive and detaited than of any other.  OF special interest is his account of the
fHoudy Angle at Spoisyivanin.  On the r2th May Iis battalion was put in at the left base
of the salient, but he differs from the majority of writers in maintaining that, theugh the
fire was at limes heavy, yet at no time i front of his position did it approximate the
intensity of the fire during the great attack at Cold Harbour, Tt appears from this
narrative that, liad not Grant, after Cold Iarhour, crossed the James, Lee wounld have
attacked him, and Ealy had been appointed to lead the attack, when the operations
of Hunter in the Shenandoah Valley necessitated the abandonment of the plan,

Naturaily Lee is the hero of the ook, and fiom its pages can be realized something of
the intensz devotion with which the Arniy of Nenhern Virginia regarded their great
leadder.  Next to Lee, Jackson scems to have cominanded the anthor's greatest admira-
tion, though he never served under him.  lle describes an interview, of which he was,
perhaps, the only witness, between Lee and Jackson during the Peninsular Campaign,
which closely resembies the well-known interview between the same generals preceding
Jackson's Mank march during the Second Manasses Campaign.  Vivid pictures are also
given of D. H, IIill, with his monomania on the sobject of personal cowrage, and of
Jabal Early, Lee’s trusted Hentenant in spite of bis cecentricities.
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(ne of the last chapters of the book is entitled ** Fatal Mistake of the Conlederate
Military Autliorhites.””  This mistake was their failure to realize that promotion is ** the
informing spirit of an army.” Not even lee himself had powar to confer promotion on
the field, It had to come through the War Department, and the process was slow,
Where gallanuy was ofiicially rocognized the promotion lagged and followed so far
behind that the heroie deed had by that time been forgotien, and the momal effect was
almost, if not entirely, lost,  The author™s own case is typical, He was recommended
for promotion for gallant conduct on 12t May, 1864, but the promotivi Jid not come
ill more than six months after, and the conumndsion ranked not from the date of the
engagement {of which not the slizhtest mention was made}, but from the date of s issue,
Tha attempt of the Government ko establish badges of distinction and a roll of honour was
rendered futile Ly the absurd provision that the recipients of such honours were 10 be
selected by the men themselves. The author also condemns the system, which was
first adopted, of allowing the soldiers to elect theiv own officers.  The monstresity of such
a mode of selection is sufficicntly proved, in his opinion, by the fact that one Virginia
regiment stceessfully protested against the assignment of Jackson to command it In
spite of ofiicial discouragement Lee’s Army attained a high standard of discipline, as is
admilted Ly General Hooker, who attriluted to it his defeat at Chancellorsville,  Not the
least of the influences promoting discipline and omder was probably the religious revival
wli b took place in the winter of 1864 at Frederickshury,

Geavt's Cavarry v toe Gerryssere Cadeatlox. By ] 5. bMosby,
222 pp., with portraits and map. Svo. New York, 1908, Moffat,
Yard. 8s, 4d

This work i of 2 controversial natere, in which the author undertakes to clear General
Stuart of the charge of having heen the cause of tie failore of the Geuyshurg Campaign.

The first chapler deals with the cavalry battle of Brandy Siatien or Fleetwood, with
regard to which the author makes the following bmpertant points : —

L Stuart was not meditating a roid, as stated by Hooker and Phasoaton. ke had
massed his cavalyy in Celpepper County paitly to screen Ewell's movement to
the Shenandoab Valley, pardy to guard against a repetition of the Stoneman
raid, and portly to get the Lenefit of the rich pastwre grounds in that
neighbourhood, i

2. Pleasunton vrossed the Rappabannock (o fighi Stwat, did fight bim, and was
fairly beaten, The author wainiains that to cover up his defeat Pleasonton
jnvented the theory that he was sent (0 make a reconnaisance n force and
veluntardy withdrew when e had effected his purpose.  In support of this view
several facts are guoted.

3. Pleason on gained no information worth having by his expoedition.  The author
justifizs this statement by a reforence o significant movements of the enemy ou
days immediately succeeding the cavalry Lantle, all of which remained undis-
covered by Pleasonian, h

The rest of the hook is devoted 1o the Gertysburg Canmpalgn. The author bases his
cose upon alleged discrepancies Detween Lees wo reports and the inaccuracy of them
iwth, when compared with the correspondence and orders since published.  The
discrepancies however do not s2am 1o amount to very much,  Both regard the absence of
cavalry as the cause of the premature collision of the tat July.  The author attribates the
failuse of the campaiyn, on the other band, not 1o Stuart’s absence but to Hatly's presence
at Gettyalwg,  1le attacks both that General and his corps commander, Ao P, Hill, and
even goes s3 far as to impugn the veracity of Lees szcond report. The arguwents with
which Co'onel Mosby sopports his ease are wadeniably strony aed entitled to the closest
attention, but are wnmistakably these of a strong patizan and not of an unbiased
critic ; they cannot therefore be accepted without reserve ; neverthaless the book assists
waterially to elucidate the campaign,
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Ovrician History oF 1HE Russo-Jarawese War. Part 1. Prepared
by the tistorical Secticn of the Committee of Imperial Defence. 164 pp,,
with 12 maps. 8vo. London, 1908, gs.

This is a continmation of the Official History, Part §. of which was published Ly the
General Stalf.  {t forms an advanced portion of the combined naval and military history
which is in consse of preparation, and deals with the operalions from the Battle of the
Ya-lu to Lino-Yang, esclusive. It contains no comments, and naval operations have
lieen touched on only in so far as they affect the movements of Lroops on land.

Accouxt to the Czar oF The Russo-Jaraxese War (Rechenschalts-
bericht an den Zaren iber den Russisch-Japanischen Krieg), DBy
General A, Kuropatkin.  German authorized translation by Navi,
371 pp., including 32 appendices and a preface, Svo. Berlin, 1908,
Risel's Deutsche Centrale fiir Militirwissenschalft,

This work, which is published by awhority, contains four chaptevs, The frst deals
wilt the wperations up 1o and including the Battle of Lino-yang ; the sccond treats of
fizhting on the Shaho ; the thind deseribes the ** operation ? of Mu%den,  The founth
chapter, which bears the title ©* Conelusion,” is also devoted in part to a discussion of the
firhting arotnd Mukden, and ends with a review of the conditions under which the war
was fought and of the results achieved.

In a pieface the translator draws attention to the alleged cavses of the Russian defeats,
viz, ; —Differences of opinion and the lack of wniform mititary thought.  He quoles the
author, who says that in every rank there was a lack of men endowed with true coidierly
qualitics and with the iron nerves which woold have enabled them to endure, without any
weakening of purpose, fizhts which continued for days.

In Chapter [ we are told that Adexielf originally considered 16 battalions of infantry as
sufficient for the defence of the Kwanteng Peninsola,  This number was afterwards
increased 1o 36, and afier Makorols death the Vicoroy called for eariy assistance from
tie Russian field anmy, since ** strictly speaking Port Arthur cannot be considered as o
fortress —it ought to Le abte to resist a sndden attack, but conid hardly sustain a siege o
two or three months.”  Stoessel concuired in these views. The Russian Commissary
General at Port Arthar, wnaware of the albundance of supplies in Manchuria, ordered
them from Europs, General Sassulitsch excased his disobedience in fighting the Japanese
on the Yaitt on the grounds that he reckoned on success.  The way in which Russian
reinforcements were sent backwards and forwards between Iai-cheng and Liao-yang led
to a hopeless mixing ap of tactical anits at an early period of the campaign.  They were
the outcome of plans, hastily formed and as hastily abandoned, for offensive movements
southward, towards Port Arthur, and eastward,  Kuopatkin discusses these plans, and
points oul incidentally that pancity of transport and mountain artiliery rendered the Yalu
project impracticalde.  The Xth Corps, which was the first to arsive from Hwrope, is
severely eriticized by the Commander-in-Chiel.  Many of the reservists were small and
awkward, and the older men amongst them were aggrieved at being called out before
younger calegorics.  Maay of the higher commanders were fresh o their posts and unfit
for them. On an average, 8oo men (out of 4,000) in each regiment were away from
their unit  Of the courses open to him on tiwe 18th August, viz,, (1) to move against
Oku and Nozu whilst observing Kuioki, and (2) to retreat on to the muin Liao-yang
position. whilst opposing Kuroki with as large a force as possible, Knropatkin chose the
latter, as {1} would have led to disaster in the event of Kuroki belng successiul against
the covering detachment.  In discussing the alternatives open te him on Awvgust 21st* he
relers to the spontaneons retreat of several of his subordinate generais, with the con-
seequent probabitity of the Japanese sight wing penetiating as for as the raibway,

* These dates are O.5., and 13 days must be added in comparing them with non-
Rassian accounts.
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Chapter T1. opens with a consiiciation of the position taken up by the Russians after
Liss-yang. Awmongst its disadvanlages be cites 1 —

{i}. The undne échelonning to the rear of his left wing due to a re-entering hrend in the
Hunho, east of Mukden.  As a result of this a success of the enemy on this fank would
have brought Lim on to the Russian comnmanications.

{2). The proximity of the Hunho in rear of the po-ition,

{3). The fact that the enemy held the Foshun coal ines.

It was (3} especially that prompted bim to sndertake an offensive wovement.

According to Kuropatiin, the failore of the Shaho opzrations was due to—

{1). Stakelberg's want of skill ; the latter is alleged to have possessed a threcfuld
superiority over the japancse,

{2). The irresolute leading of generals commanding portions of the Western Detach-
ment,

11e recounts the views expressed by various Armty Commanders at couneils of war which
took place bevween the Sha-he fighting and [el-keu tad

The report on the latter battle reveals serlous defects in reconnaissance amd in inter-
communication belween commanders,

Many pages are devoted to a discussion of Genzral Kaulbars’ action at Mukden ; this
officer i3 declared to b2 mainly responsible for the disastrous termination of the Lattle,
Kuropathin accepts a due share of the responsibility for failare, since he did not insist on
the formation of a sufclently strong strategic reserve, and did not atteupt to preveat the
miixing up of units, A perusal of the nmrative clearly shows that the breaking up of
tactical units was often resorted 1o without any necessity,

In the final pages he alludes to the advantage which the Japanese possessed in being
able to replace losses 5o fuickly.  Thetv efficient system of espionage is aseribed partly to
the sympoathy {7) of the Chinese.  The national enthusiasm for the war which prevailed in
Japan is contrasted with the lukewarmness exhibited in Kussia,  The frequent sutcides
amonyst fapanese prisoners of war are alluded 1o, and three instances are quoted of
patties of Japanese suffering anuihilation in peeference 1o capture during the Dghting at
Mukden,  On the other hand, wany strictures ace passed apon the condect of Russian
troops in action.  During the latter portion of the Lino-yang fighting the hesitation of the
men te advance through the high kaoliang near the vight Lank of the Tai-tsu-lio was one
of the factors which indnced the Russian commander to desist from olfensive operations in
this quarter,’

In the report on the Sha-ho fighting unfavouralile comment is passed on the unstendi-
ness of portions of one avuy corps and on the tendency of men to quit the ranks in order
o succomr wonnded comiades.  The unsati-factory conduct of two army corps at
Hei-keu-tai i3 likewise mentioned.

The ordets and datails regarding the dispsstion of the forees which are given in the
appeadices are based on carefelly compiled ofelal daa. The text, oo, contains much
statistieal information. Al thz beginning of the fighting around Ling.-yang the Russian
Army was 330 oflicers and 14,500 men short of its paper strength ; sone companies had
only 100 out of 220 bayoncts.  On Seplembar 16tk 670 officers were lacking,  Alter the
Sha-ho fighting 232 battalions mustered only 130,000 hayonets ; 2,700 officers were
wantiny, the average numbzr per battalion ledng 11, At the beginning of 1903 the
shortage of afiicers had tiszn to 5,600,

‘The Russian {osszs at Mukden are given as 2,118 officers and 89,332 others.  On the
mortow of the fghiing 113 Dattzlions of the L and [IL Anuy Corps averaged 144
Layonels each, but three days later the numerous stragglers who had rejoined raised this
fizure 1o 300 Layonets.  The report clearly demonstrates the demoralization which
pervaded the Russian forces at that time, In several portions of the book discussions
occur as to the impossibility of offensive movements, despite the numerical supenioiity
which is admitted in some of these instances. The passive tendencies of the directing
anthority are Letrayed throughout the report,

The book containg no map, and as the transliteration of Chiness names differs con-
sulerably from ours, Hiltish readers of the book will often experience difficulty in
identifying places.
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GrrMax OrFFIciAL Account oF THE Russo-Jaranrse War (Tue Yaru).
Authorized translation by K. von Dlonat. 258 pp., ¢ appendices,
including 5 photographs, 6 maps in pécket. 8vo. London, 1go§,
Huogh Rees. 10s. 6d,

This is a translation of the second of the s=rles of monographs concerning the Russo-
Japanese War prepared by the German General Staff,  The hrst {of which no translation
has hitherto appeared) dealt with the Siege of Port Arthar,

History o ThHe ReovaL Rugiveyt or ArTmitteky, By Lieut.-Colonel
IL W. L. Hime. 148 pp. 8vo. London, 1908, longmans, 6s,

"This book carries on the history ot the Royal Regiment ot Artillery from 18135, where
the book by Celonel Francis Duncan left it, to 1853, It is therefore chiefiy concerned
with the wholesale reductions after the Napolconic wars, and the substquent increase of
establishment due to the representations of the Duke of Wellington in 1847,

The Micrrary Mevowrs oF Ligur-Gexeran Sir Josern THackweLL,
¢.c.8, %, By Colonet H. C. Wylly, cB. 424 pp., including appendices
and index. 8vo. London, 1go8. Murray., 15s,

This histerical biograph is compiled from the diaties and cotrespondence of Sir Joseph
Thackwell during the sisty years he spent in the Service, supplemented by carcfully
selected extracls from acknowledged authorities on the military events in which he was
concerned, e served in the Peninsnlar War and was present at Waterloo.  In that
attle his saperior officers were killed, and in the evening it develved upon him to lead his
regiment, the 15th Hussars, in a final charge upon a sqaare of the Imperial Guard,  Two
horses had already been killed under him, and during this charge he was shot throngh the
bridle hand ; nevertheless he continued to lead the charge with the reins in his teeth until
another bullet shattered his left arm and brought him to the ground.  1le was leftall
night where he fell, and the following day had his arm amputated.  Within ten days he
was however riding over the battlefizld, and within & comparatively short space of time
was hunting in France. The next service he saw was in Afghanistan in 1839, wiere he
commanded the cavalry, and was fortunate encogh to escape the horrors of the retreat
from Kabul by Dbeing sent Dack to India after the rout of the Afghans at Ghuznee.  He
served i a similar capasity tn the shott campoign against the Mahrattas of Gwalior and in
the war against the Sikhs in 1846,

" During the Iatter, the victory of Sabracn was due in a large measure to his leading and
the gallant conduct of the troeps under his command, who, after the British infantry had
lieen checked, resolutely attacked the entrenched enemy. 1n the Battle of Gujerat the
cavalry agatn were maialy instiumental in obtaining the decisive victory which terminated
the carapaign.

AL the age of saventy-three this gallant veteran tried hard, Lot without success, for a
command in the Crimea,

As o record of 2 long and varied career this hook is well worth reading, and not the
least interesting feature is the pictare it presents to vs of a man of independent means
with: such fiigh ideas of the obligations of a gentleman and a soldier that the whole of his
e is devoted to military service, in which he carries out his duties in 2 punctilious and
naselfish manner,
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POIITICAL,

Fraxce axp Gervaxy. By Victor Meyn'er. 139 pp. Svo. London,’
1908, Sonnénschein,  2s.

This Listorical préeds of the political refations batweea France and Germany cavers the
period from the Treaty of Frankfort in 1871 to the Algeciras Conference in 1906, but
the greater portion of it deals with the events of tiie last four years,

It is & uszful and concise account of the events leading up to the Algeciras Conference,
Lut the reader must bear in wind that the author is evidently playing the part of prose-
cutiny covnsel agaiist Germany 3 it will alsu be noted that no authority is a» 2 rule given
for the many enmyphatic statements that are made.

Evrore axn rue Ovrovay Ewewe (L'Europe et 1Empire Ottoman).
By R. Pinon. 603 pp., with 2 maps. Svo. Paris, 1998, Perrin, 45%.

This valuable work by Monsiear René Pinon is of cspocial interest in viow of the
present crisis in the Near East,

The book is divided into twelve chapters,  Commencing with a revizw of the evolntion
in modern times of the Near Fastzrn quuestion, the author goes on (o discoss the Black
Sea and the question of the Staits.  Four chapters are develed to a consideration of the
Macedonian question and are fullowed by chaplers dealing with the rivalry of the Great
Powers in the Ottoman Empire ; the Tabah incident and the Arab question ; the Austro.
Serb conflict ; the rise of Bolgaia and its present impottance.  The two succeeding and
final chapters deal with French interests in the Near Fast,

STRATEGICAL AND TACTICAL.
Preparatiox For. War ox tHE Coast {Kriegsbereitschaft an der

Meereskiiste). By Vice-Admiral Galster (retired).  19pp.  8vo. Berlin,
1938, Verlag der Newen Revue. 104,

This article, a reprint from the Mere Kerwe, has been wiitten with a view te bringing
to notice the necessity for improving the North S:a const defences for the batter protection
of the important commercial towns of Hamburg, Bremen, and Eaden.  The writer
argues that the defence of the coast cannot depend on the action of the molile fect, but
must be ensured by coast defences.

The works at Cuvhaven, he states. are insufticient for the protection of Hambur A
sebsidiary poeition further up the Elbe should bz selected for the establishment of .other
works and mineheids.

He points ont that Great Hritain has, according to Lin, most effectively protected her
principal ports by strong defences all round the coasts of Great Britain and Jreland.  In
his enwmerativn of the Brivsh coast defences he takes into account the coast forts at
Hythe and Easthoorne. It would szem prolable that ke lays madue importance on the
value of the Mariello towers,

The auvthor further maintains that coast defences must be 5o strong 23 to make a hostile
fleet chary of engaging them,

Tacricar. Pumcierzs, By J. Birde. 96 pp. Sve. Londen, 1408,
Rees, 13s. 6d.

The aethor traces brieily the changes in tactics from the time of Frederick the Great up
to the present day, and describes the main cawses which have rendered thess changss
necessary,  He thon gors on o eoasider th: motives which actoate men on the Aald of
Lattle, and enunciates eight chief tactical principles based on the most powerful of such
motives, in the author’s opiuion, nawely, the passion of revenge.
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These eight principles are then discussed in detail, and many examples from campaigns
are alluded to in support of them.  To the majority of these principles no exception can
be taken, but some requive rathey stronger avgoments In support of them than Mr Biwdz
has expressed in this short veluwme, hefore they can be aceepted as they stand.

Perhaps the mwost valuable part of the book is the last half of it, and this is devoted to 3
discussion of the conditions which favour an extension of front.  Frontages, he states,
are depzndent on two factors ~the size of the force and the number of the communications
anil the wide fronlages cmploved in late wars were dne 1o these couses and not to

nmedern firearins.

My, Tirde has tlinsrated the discussins principaliy by means of Imaginary examples
and rough sketches, with the resnit that they are both Iucid and bricf.

His object s not to give an exhanstive treatise on tactics, but merely to throw light on
tactical sulijects,  Jo this he has ably sueceeded,

TRAINING AND EDUCATION.

Nores oy Ormics. By H. J. Davidge, n.sc, sLrg 92 pp, with 72
figures. London, 1908, H.M, Stationery Office.  6dl.

This s an altogether excellent Tintle text book, and may be cordially recommended to
any one desirous of acquainting himself with the clementary theery of ord'nary optical
mstenments.

The varicus app'ications of the propertics of light to simple optical instraments, with
special reference to those nszd n the Service, form Part 11 of the book,  The optics of
search Tights, the sextant, the microscope, Azld-glasses and telescopes, optical gun sights,
stereoscopes and yange-finders, are deszribed in the clearest manner, ‘The book s well
printed and adequately illustrated. 1t covers ground which is net, as far as we are aware,
exactly covered hy any previous publication, and meets o distinet want. It s one that
should be in the hands of every officer whose dutles invoive the os2 of any-optical instru-
ment, and who desives o understand the nature of the tool he is employing.

Nores ox Tactics, For  1uk Uss or CaNDIDaTeEs AT THE STAFP
Correce (Causeries sur la lactique, 3 lusage des candidats & I'Feole
supdricure de guerre).  2nd edition. By Capt. Serret. 270 pp., with
map, $Svo. Paris, 1908, Chapelot. 3s. 6d,

“This Look is intended for Candidates for the Frele supiriente de guene 3 It comprises
sixteen tactical probdems, a short treatisz on Azld fortification, and twenty-one exercises
for the use of an instractor of cxaminer, :

In each problem the General and Special Trleas ave given on which the prollem is based ;
then there is an elzborate study of the dispositions, beginning with the orders wiich
woald be given Dy the General of Division and General of Brigade.  The various inci-
dents which might occur in the cariying ont of the orders are discussed, and the peints
which the officer who has o give orders shonld bear in mind, as well as thie duties of the
covering screen of cavalry, the artillery, ete. A map shows the scene of the hoaginary
operations deseribed in (he exercises, comprising the conntry to the novth-west of Verdun,

Nores ox  Starr Rinks axp Reshiextar Tacricar Tours rFor
Breixxers, By Major T. I Fowle. 20 pp. i12me. London, 1908,
Gale & Polden,  2s. '

The s=cond edition of this hook, the first edition of which was puldished seven years
ago. It deals DLeiefly with the general object of Staff, Regimental, and Tactical Tours,
and gives geneval instractions as regards the method of cavrying them out. It concludes
with notes on wiiting an appreciation of the situation and Notes on Reconnaissance, In
Loth of these the anthor gives numerons headings, which may be useful to beginners, for
whaoin the hook s written, but which, if rigidly adhered to, are apt to lead to the inchiston
of much unrecessary detail,

On the whole the book should prove useful to these for whom it is intznded.
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Tue Russiax Manvar oF Fiznp FouTIFICATIONS FOR THE [NFANTRY.
Official. 73 pp., many illustrations. 12mo. St. Petersburg, 19oS.
General Staff

This is a portion of the frst pat of the new Hanwal of Field Fortification jor the
Jufuntry, and deals with the * Strengthening of Desitions.” ‘The second and thivd
parts will deal with ** Communications ™ and ** Troop Telephones.”  The completed
manual will replace the text-book issued in 1591,

Thz volume s divided into two sections 1 —

{1}. Instruction laid down for the private and lance-corporal.
{zx Instruction lald down for non-commissioned officers.

A third section, not yet pallished, will give instruction for the ofiicer.

The first ssetion contains forms of trenches, traverses, and shelters, and is written in
such simple language that, with the Lelp of th: plclu:es which are drawn in perspective,
any soldier should be able to understand it without instruction,

The secomd part gives some instruction as to the siting of wenches, revetments, screen-
ng, shell-proofs, head-vover aud foopholes, latrines, alatis, wire entanglements, deep
m!|n'u_v, pits, utilization of walls, ditches and other existing mel, kitchens, and parspoe.
tive views of two redoubts,

There is nothing new or remarkable in the volume,  No pattern of fue trench with a
low parapet is given, 20" Leing the lowest shown.  Special attention is divected to digging
fying down, the necessity for providing cover for the head and shoulders, and for con-
veniences —latrines, water-casks, ammunition recesses —in trenches.  The deep military
pits, to which the Japanese engineers say they owed many decorations, are retained,

The book is very short and he patterns simple as might be expected of an army with
recent war experiznees.

Instrucrioxat Lerress ox Tactics (Taktische Unterrichtsbriefe).
By Major-General Griepenkerl, 286 pp., with 5 maps.  8vo. Berlin,
igog. AMittler,  7s. Gdd,

‘This s the 7th edition of the valuable work originally published by General Griepenker
{then a captain} eighteen years agoe. A new edition has been rendered necessary by the
recent changes in German regulations, and notaldy by the issue of wiw Field Service
Regulations and Training Manuals for Intantry and Field Anillery,  The contents of the
work ave otherwise unchanged,

The &th edition was translated and adapted to English orgapization Ly Capt Maxwell
under the title of ** Letters on Applied Tactics.”™  {lees, 85 6d.)

Forrirrcariox arerien ro Scardes, By Lieut,-Colonel L. ], Shadwell
and Major W, Ewbank. 232 pp. 8vo. London, 1go8. Rees, 10s. 6d.

The sccond edition of this book, written to aid candidates in thelr study of this subject
for promotive,  The frst portion of the book consists of an amplineation of the Manual
of Mititary Ungineering and of explanations how (he ealculations as to working parties,
tools, material, ete., are airived at and can be practieally applied.

The rest of the volume, and by far the greater portion, is devoted to showing how the
pringiples contained in the manuals shoald be applisd to the solution of problems, and a
selection of papers, both for the practical and theoretivcal examination, is piven with
solutions.

This ook serves a nseful purpose, a5 it enaldes candidates 1o direct their sindies on the
tight lines, and gozs thoroughly into the necessary details,
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Arenign Tactics For Exanmvarioy Puwrreoses. By Capt. Demangel,
192 pp. 8vo. Yorktown, 1go8.  Bradford., ss.

The second edition of tliis book, as its title denotes, deals with Applied Tactics solely
from an examination point of view. It is a sapplement to ** Questions and Answers on
Tactics ™ Ly the same anthor, and is intended to be read in conjanction with it

[15 value ies chiefly in calling attention to principles set fordr in Combined Training
and other text hooks, and showing how these affect the selution of proilems on a map.

Dingraans illustzating the various examples quoted are not given, and without them it s
soumewhat difficult to foltow the anthor’s meaning.

Tue Muitary Law Exouser. By Lieut-Colonel G. C. Pratt. 317 pp.
Svo. London, 1008. Gale & Polden, 4s. 64,

The seventh edition of this well-known publication,

ApvovistratioN, OrGaNtzatioy, axp Eouienent Mapg Fasy. By Lieut,-
Colonel S. T. Banning. 265 pp. 8vo. London, 1908, Gale & Polden.
115. 6d.

This is the ciglth edition of this poblication, reviszd and Lrought up to date by Capt.
R. F. Legge.

Mirrmary Law yape Fasy. By Licut.-Colonel S, T, Banning. 332 pp.
8vo. London, 1908, Gale & Polden. 4s. 6d. .

A fourth edition of this book, brought ap to date in accordance with recent text-books
and Arwy Ordess.

FORTIFICATION AND MILTTARY ENGINEERING.

Excixeer Fievn Maxvar. Prepared under the direction of the Chief of
Engineers, U.S. Army. 436 pp. and index. Numerous plates, Svo.
Washington, I.C., 1go7. U.S. Government Printing Office,

The hook is divided into six parts, viz. :—{L} Reconnnissance ; (11} Bridges; {11l
Roads ; (IV.) Railreads ; {V.} Field Fortifications ; and {VL} Animal Transportation.

Though entitled a © Field Manoal,” the hook gives considerably more detailed informa-
tion than is customary in the ** Field Manuals ™ issued 10 our army.

FPart [, dealing with ¢ Reconnaissance,” gives very detalled information, not oniy
about military sketching, as enderstood in our anny, Lot aiso aboat survey work in
general, including a description of the construction, adjustment, and use of various instrn-
ments, sucl a5 a Field Level and Theodolite,

FPary 11, enlitled “ Bridges,” while giving varions examples of temporuy military
Lridges, at the sanie lime gives much valuable inlormation regarding stores and formuize
for the calculation of stresses in bridges of a more permanent natare.

Pare 211, deals with ** Roads,” ond 35 devoted more especially to the repair of existing
ones, as it is pointed out that, as far as roads are concerned, this will generally be the work
which the Military Engineer will have to perform.  Tables are included in this part for
assisting in the calenlation of the amount of earthwork necessary in vepaining or con-
strucling a road, :

Lare V. is devoted to @ Railways,” about which much {nformation is given regarding
rolling stock, traffic management, and the laying out of a line of railway. Very litile
information is, however, given regarding rapid repairs to o railway,
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%ard VL pives varlous dimensions of field entrenchments, obstacles, etc., and the defi-
nition of teris used in connection with them.
A consideralle portiun of this part is given up o a description of mililary mining.
Fart V£ includes a consideralile amount of vetevinavy information, while at the same
thue piving sonie interesting noles on transport, and pack-transport more especially,

AERIAL NAVIGATION,

GrrMasy axp Excraxp, Prax Seeaxize 16 tue Evreror (Deutschland
und England, ein offenes Wort an den Kaiser), By Regierungsrat R,
Martin, ¢4 pp.  8vo.  lanover, 1goS.  Adolf Sponholiz Verlag.
is. 6d.

This enthusiost on aerial navigation for military purposzs, o i devored to offensive
us2s against Great Britain, has alveady published two or thice Looks dealing with the
same selyject, which have been noticed in this puldication.

The author commences, i s introduction, with an appaal w the Kaiser to place the
foreigm policy of Germany on a sonnd basis, and to abandon ship buiiding for aic ship
constroction, wlhich is, in Wis opinion, the only means by which Great Ihitain can be
iwongh ta suljection.

He devoles a chapter o the question of the daily increasing danger of a generad world
war, and another to pointing out how England’s geographical position as an isiand will
ceqst to exist once Gennany has command of the air, and that consequen Iy the difficultics
which Ciesar, Witliam the Coneueror, and Napoleon had to contend witly in the invasions
Ly the (wo former and the contemplated nvasion by the latter of Great Britain by sea will
te eliminated from the problem.

After dealing fantastically with the manner in which an invading army of 200,000 could
be landed in Englavd Ly means of air-ships, he concludes bis buok scmi-apologetically by
aguing at some length that the vay fact of Germany possessinyg the means to put this
aperation e practice will furce Great Britain into an Anglo-Teutonic alliance, wlhich
would be entirely aceeptable to Germany 3 for Mr. Martin maintains that the politieal
and conunercial interests of Great Britain in no way clash with those of the German
Empire, and that the last thing desired in Gurmany s (0 see the dismembernent of the
Bridsh Ewmpire,

BOOKS OF REFERENCE,

Tue Axny Axsual Yeak Boox asn Arvanack, 1908, Edited by Major
F. & Baden-Powell, 467 pp. 4to. London, 1908, The Army Press.
75- (€38

The fitst edition of this publication, It costains {ull information on the varivus
wiethods of ohtaining connnisstons in the Regular and Indian Army, Special Reserve, and
Territorial Force, together with a full account of the new Terilorial scheme from s
uriyin,

Articles giving a Lrief account of Manwuvres and Campaigns of the year, and ihe
lessons (0 e fearnt from then ;. the policy on the North-West Frontier 5 recent progress
in Aerial Naviation ; and Machine.gans, are included.

In addition it contains details 1egarding an Avmy in the Field, the indian Aemy, e
year's Hecroiting, and the Anny Estimates, and concludes with a brief accoant of the
Military career of the Iate Sir Redvers Buller, and of the Union Jack Cluls.

More than a quatter of the book consists of extracts from Kegulations on Pay and
Pensions, and Lists of Officers holding Staff Appointments at home and alwoad.

The Establishinents given are not quite up to date, but otherwise as a book of reference
on the Military Service it should prove of value,
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TRAVEL AND TOPOGRAPHICAL,

. Twexty V¥rsrs ox ruE Nowvra-West Froxvier, By G B Scett
{Survey of India). 272 pp., with 2 maps. Crown 8vo. Allzhabad,
1906, Ploneer Press.  2s, 4d.

An interesting record of a surveyor's experiences amony the Pathan teilies of the north-
west frontier of India, beginning in the eardy sixties and ending witle the Afghan War of
1878-80. 'The wiiter tells the story of the Ambela Campaign of 1863, and relates
personal experiences in the Black Mountain Ixpedition of 1868 and the Afghon Way,
The aceonnt of the two Bazar Valley Ixpadi ions in 1879 and the chapler ** Amony the
Mohmands ™ are of special intevest in the lizht of recent events.

The Look concludes with a chapter entitled ** Can Russia invade India,” in which the
writer ctiticizes our past dealings with Afghanistan and gives his views as to the steps to
be taken to secure Tndia sgainst the Russian menace.

MISCELLANEOUS.

Marsnar Arnxaxeer Berouier axo mrs Exo (Marschall Alexander
Berthier und sein” Ende). By Dr. phil. Michael Strich, 127 pp.  Svo.
Munich, 1908. Reusch.  3s.

Michael Strich has written this book partly witiz a view to sapplementing Trerréeagaix’s
recently published Liography of Marshal Berthier, which he feels to be incomplete in one
respeet. The strategical services and military virtues of the great Chief of the Staff have
been dealt with by Derrdeagaix, Michael Strich maintaing, with very commendable
thoroughness, but the man Berthier has been passed over too biielly.  This is particularly
regretiable, e conlinues, as a psychological study of tiwe Magshal affords an indispensable
chie 1o the solutivn of the problens of his death.

Michael Strich gives a short naveative of the life of Alexander Barthier, combined with
an excecdingly interesting character siudy of this remarkable man, who was Napoleon's
constant and most trusted companton,

The final catastrophe, wihich was enncted at Bamberg on 1st June, 1815, is examined
with minute core, the author having had access to the archives of Bamberg, Muuich,
Vienna, and Bedin.  One is led irresistibly to the concinsion that Derthier caused his
owa death, and that it was not the resuit of an accident or the work of nssassing, as has
been avesred. I further confirmation of (his conclusion were needed, the psychological
history of the great L hicf of Stafl, as narmated i this volume, would provide it sbundantly

Is Germaxy Sverrior To Us?  IveruSSIONs FROM BEVOND THE VOS6ES
(ist Deutschiand uns iberlegen ? Eindricke jenseits der Vogesen). By
Major Driant (transtated into German by Lieut. Hedler). 32 pp. Sve.
Berlin, 1903, Waither. 6d.

This work s a translation frow the Freneh.  The anthor, Major Driant, a son-in-law
of General Bovlanger, has already given vent to o ry of alarm, when he published in
1905 a pamphlet entitled *fvers un nouvean Sedan,” which caused =z considerable
sensation at the time.  He now again calls the attention of his countrymen to what he
considers the superionity of the German Army, German character, and German
institutions,

1is opinions of the German Army were apparently chizfly derived from auemdance at
soine Imperial manceuvees in Silesta. e quotes from conversations with German
officers, who appear to think that they will some day go to war with France, hut would
much prefer to fight the English,  “The iatter however, they say have unfortunateiy no
army.  But they (the English) most have troops on the Continent; and the French have
been sciccted for this porposs.  The Genman officers warned the Frenchman that his
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country would get no help from England.  England, they sald, is the only countsy in
Furopz that dos wot fear war, as she has in the past always got other nations w do her
fighting for her.

Major Driant's admiration of Garmany and all things German is almost fanaligal.
Particolarly does he contrast the slackness of discipline, the  Hervdism,™ and anti-
militarism, which he asserts are tife in the French Army, with the order and strict
discipline that obtain in the arnied forces of the German Empire.

A New Worte (Ein neues Warth), By Major von Hoppenstedt.
238 pp., with 2 maps and ¢ plans in the text. 8vo. Berlin, 190y,
Alittler.  gs.

The author of this boole has already penned another on the samne lines, entitled *“The
Battle of the Future,™ which has attracted some attention in Germany, and was noticed
in No. 1 of this publication.

A New Warth ™ is a graphic and spirited description of an imaginary Lattle fonght
uncler modern conditions on the ogiginal battlefizhl.

The clement of reconnatssance by means of air-ships and ths use of explosives from
thess nerostats are new factors which are introdeced.

An interesting Look.

Tur Boox or War, tae MiLitary Crassic oF the Far Easy, Trans-
lated from the Chinese by Capt. E. F. Calthrop, RF.A. 120 pp.
izmo. London, 1908, Murray. 2s, 6.

As stated n o prefage by the transistor, this work stll remains the most celebrated
treatise on war in the literature of China. Tt is a collection of the sayings of Sun and
Wa, twe connnanders who flovrished about the 5th century B.C., and it is interesting o
note how amonyst thesz sayings are to b2 recognized many of the principles which at the
present time are regarded as essential 10 suecess in war,  Meraf was even in those days
recognized as of supreme importance ; 2 conmander s advised, as regards the passage o
a river : ** Adter crossing walers, pass on immediately o a distance.”  The health of the
troops must be considered.  As regards reconnaissance @ “*The sising of birds shows an
ambush,  Startled beasts show that the enemy is stealthily approaching from several sides,
Higlh, stuaight spurts of dust betoken that chariots are eowming.  Lonyg, low waves of dust
show the coming of infankry,” A great deal of stress is Iaid upon the necessity, before
giving battle, of an aceurate knowledge of the enemy’s condition, and for this purpose the
use of spies is stirongly advocated.

The ook is one which will well repay perusal, althorgh nwuch of it is in the usual
inconsequent Chiacse style, of which the follewing is an example : - ** Righteousness is
overcome Ly propriety ; might by humanity ; revenge by words ; tyranuy by deceplion ;
uniizhteousness by steategy.”

Loxc-pistaxce Ripes {Dauerritte). By Veterinary Surgeon Dr, Heuss.
52 pp.  8vo. Berlin, 1908, Mittler. 15 6d,

The author enters very fully nto the question of these exercises.  ITe treats the solject
under two maln headings ; preparation lor the ride, and the method of carrying out the
vide itself.

Under the fust of these headings the selection of the cass of herse to employ, the con-
ditivning and training of the animal, and shoviag are carefully gone into.  Opinion, in
Germany at any rate, seems to favour hadf-bred horses for the purpose.  The execution
of the ride ncludes division of the distance and the nature of pace, feedmg and
watering, €te.

The natures of disease resultant on long-distance riding, and the measures to be taken
with reference to treatment of the horse on completion of such an exerciss, are also dealt
with,
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